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Good Vibrations

E ven in silence, there is no
v escape from sound. People,
plants and animals are surrounded by
natural and artificial vibrations 24
hours a day, every day, whether we
choose to listen or not. Poets,
musicians and scientists have long
been voicing their theories that the
frequencies we are exposed tohave a
dramatic effect on our spiritual and
“physical well-being.
. While the effects of sound on plant
heaith and growth has been the subject
of some speculation and scientific
research, few have attempted to put
that knowledge to practical use. But
one innovative pioneer has come up
_.with a system that uses high frequency
sound with an organic foliar spray that
he says leads to early maturity, greater
.yields, improved taste, more nutrition

.. and longer sheif life.

. Dan Cartson

fSound’

iet forl
Plants

by Mzchael szllane

Hunger, or more precisely the
problem of worid hunger, is at the
root of this fascinating new technol-
ogy. While serving as an Army
border guard in South Korea in the
early '60s, Dan Carlson witnessed a
Korean woman placing her baby
under the wheels of an Army truck.
“I went over to stop her, butas [
looked in her eyes, I realized that she
was acting out of desperation, that
she and her child were starving to
death.” From that moment on,
Carlson says, he dedicated his life to
helping solve the problem of world
hunger.

After leaving the service, Carlson
enrolled at the University of Minne-
sota to study agriculture. There he
began extensive research into plant
growth stimulants. His breakthrough
came in 1972 when he discovered .
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that certain sound frequencies
stimulated plants to absorb more
nutrients which are taken in by the
stomata on the leaf surface and are
then translocated throughout the
plant.

Upon graduation in 1973, Carlson
formed his own company, Dan
Carlson Scientific Enterprises, Inc.
(708 119th Lane N.E,, Dept. LGG,
Blaine, MN 55434). In 1976 he

. traveled the countrv conducting trials

with his system, which he began
marketing under the name Sonic
Bloom.

- “Initially people are skeptical,”
Carlson says. “But once they use the
product. the results speak for them-
selves. We've had offers to sell out,
but the hunger problem is mv main
concern, and we're starting to see
real possibilities.”

The key to unlocking those possi-
bilities is a high-frequency electro-

Carl Webster, president of the
Natural Food Association, (above]
with corn grown using Carlson’s
method.

Tomatoes (left) produced 3C0 fruiss
per plant.
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magnetic radiation wave developed
from natural sounds. [t is similar to
the frequency range of many bird
calls, such as those made by swallows,
martins and warblers. The sound,
according to Carlson, opens the
stomata, tiny openings on the leaf
surface, allowing the plant to more
readily absorb nutrients.

The other factor is a balanced
foliar nutrient spray that contains no
harmful elements and is derived
from seaweed. The spray is com-
posed of 55 trace minerals and
amino acids, as well as gibberelic
acid, a plant growth enhancer that is
naturally found in seaweed extracts.

For indoor plants, the tape, classi-
cal and easy listening music selec-
tons combined with the high-
frequency sounds, is played once
every morning, preferably between 5
a.m. and 9 a.m. when plants naturally
absorb dew and nutrients, Plants are
sprayed with the foliar solution once
a week while the music is played.

The treatment is the same for
commercial operations, although the
commercial units do not play music,
only the high-pitched oscillating
frequency. Crops are treated with the
nutrient once every 10 days to two
weeks. A tape player activated by a
photocell can be used to turn the
sound on in the morning and off at
night.

Carison claims that the system can
substantially increase both yields and
quality at a fraction of the cost of
chemical fertilizers. One galion of the
concentrated nutrient will provide 256
gallons of spray, enough to provide
five treauments on 4.5 acres of crops.

‘A Safe Alternative’
One of the proponents of the system
is Ken Taylor, owner of Windmill
Point Farms and Nursery on lle
Perrot, off the southwest tip of
Montreal. Taylor is a plant collector,
college chemistry teacher and
lecturer on chemical-free gardening
at McDonald College in Quebec.
Taylor is convinced that his own
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plants have become healthier since
he began using the system in the
spring of 1990 und expects “incred-
ible results” over the next few years.
“Sonic Bloom is a safe alternative

%o the use of chemicals and, com-

bined with traditional fertilizers such
as manure and compost, can provide
a blueprint for carrying «':t methods
of crop production that are safer for
the environment,” Taylor said.

He believes that the common
method of crop production, with its
over reliance on chemicals, is produc-
ing plants that are stressed out. In
other words, plants that are unable to
meet their capacity for growth.
Carlson’s system permits plants to
reach their full genetic potential, he
says. “Remove the stress from plants
by influencing the way they absorb
nutrients and they will become more
adaptable and pest and disease
resistant.”

Taylor’s initial trials were con-
ducted on carrots. Last spring, he
soaked germinated carrot seeds in
the nutrient solution (1/2 ounce per
gallon of water) and left them
overnight with the cassette tape
playing. That crop of carrots was the
best he had ever produced. With an
average yield of 400 pounds of
carrots from each 40-foot row, Tayior
decided to try a few more experi-
ments. “I Tried it on a batch of acid-
loving bog cranberry, grown in
containers with peat moss,” he said.
“No nutrients were added except for
the treatments ... The plants grew
like weeds.”

The 100 citrus plants that inhabit
Taylor's sunroom were also subjected
to experiments. After treatment,
Taylor left the plants outside
throughout the summer and fall
where they survived temperatures as
low as 14 degrees (-10 C). In Decem-
ber, there wasn't a2 blemish on the
dark, giossy foliage of any of the
grapefruit, orange, tangerine or
variegated lemon plants,

More recently, Taylor has been
carrying out trials on grass seed
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germination without the use of soil
or fertilizers. The results so far are
“extremely positive,” he said. The
seed was treated and then germi-
nated in metal containers, Within
three weeks the grass had reached a
height of 6 inches.

Improved Adaptability

Carlson says that plants exposed to
the recorded sounds and foliar spray
not only grow bigger and faster but
are better able to adapt to adverse
soil and water conditions. “One of
the problems with world hunger,” he
explained, “is that people are trying
to grow food in semi-arid regions
with marginal soils. Now we can
establish food-producing plants in
these regions that will adapt to the
conditions.”

Northern growers, who are con-
stantly struggling with 2 short grow-
ing season, can benefit as well. Ata
conference at McDonald College in
Quebec in November 1990, Cana-
dian horticulturalists had an opportu-
nity to examine Carison’s claims of
early maturityand hc .:ntscan
adapt to new weather and soil
conditions,

He told of apple trees grown in
cooler climates that produced three
times the yield and cucumbers that
grew six to a leaf instead of one.
They saw slides of strawberries that
produced earlier and cauliflower,
beets and cantaloupe that were huge.
They heard of incredible yields of
corn, cherry tomatoes and ornamentals.

But the crowning giory was the tale
of Carlson’s purpie passion vine
(Cynura sp), which has grown to 1,300
feet and is still thriving in his home
after 19 years. The plant usually
grows to 2 maximum of 3 feet. This
success gained Carison entry into the
Guiness Book of World Records for
the world's largest indoor plant.

Professor Michael Dickson of the
Deparunent of Plant Science at the
University of Guelph in Ontario has
carried out his own experiments
using Carlson’s Sonic Bloom. He said



that his tests demonstrated a positive
effect of the treatment on vegetative
growth, but he would like to see .
more long term research and analysis
of the product.

“Without such controlled research,
there's no real basis for the claims.
There are a host of other environ-
mental variables, such as soil condi-
tons, annual rainfall, temperature to
name a few, that have to be put into
the equation,” he said.

Dickson hypothesizes that the
influence of sound frequencies may
be felt at the membrane level in the
plants. This in turn is measured in
increased osmotic pressure (the
uptake and translocation of water
and nutrients), and cell extension,
which are manifested in apparent
growth. Of the tests that were
carried out at Guelph on soybeans, it
was reported that plants grew twice
as big as they would normally,
requiring only half the amount of
water.

Based on these initial findings,
Carlson hopes his technique will be
useful for farmers in California and
other drought stricken areas. Because
of the growing severity of the
drought problem worldwide, Carison
would like to see a more concerted
effort to research the process. Stuart
Hill, professor of entomology at
McDonald College, Quebec, agreed:
“It would be interesting to see more
varied experiments carried out on
positive sound frequencies measured
against negative sound frequencies.”

The agricultural bulletin, Acres
USA, has reported on tests done
using Carlson’s tapes and foliar spray
over the 1985 growing season in the
American Southwest. The journal
reported impressive results with
alfalfa and'corn crops. Other tests,
carried out at San Juan Pueblo, a
Natdve American community not far
from Santa Fe, on peppers, tomartoes,
melons, corn and amaranth pro-
duced impressive results. Sonic
Bloom was used on ancient open
pollinated seeds collected from

Central and South America. It was
found that the seeds became more

~ productive and retained their resis-

tance (o stress. Plants were grown in
the Sudan with only 1 1/4 inches of
rainfall and temperatures of up to
135 degrees. Save the Children has
distributed treated seeds to nine
different African countries, again

for the Most Beautiful Vegeuble
Garden in Colorado last year. But
despite the incredible claims of
devotees of the product, more
development, research and data is
needed to firmly establish its validicy
as a major breakthrough.

In the meantime, there is no rest
for Dan Carlson. Currenty he is

with impressive results.

Landoumer, the bulletin of the
Professional Farmers of America
reported that laboratory studies of a
variety of plants showed yields of
vegetable and field crops were
increased by 20 to 100 percent. In
Israel, 450 endangered North
African varieties of shrubs, fruit and
nut trees are being treated with
Carlson’s system and successfully
established. It is now in use in 14
countries and all 50 states. One
Sonic Bloom grower won an award

working on his 140-acre farm near
River Falls, Wisconsin, grafting and
developing different species of nut
trees. “Many of these trees are
endangered,” he said. “My job is to
produce thousands of nuts per tree,
If I can turn these nuts into seedlings
to produce nuts the second year, the
trees aren’t going to be endangered
for long.”%

Michael Spillane is a landscape designer

and freelance writer living in Montreal,
Canada.

3 STEPS TO VIBRANT, HEARTY
PLANTS WITH SONIC BLOOM

1. Mix SONIC BLOOM with water.
2. Serenade with harmonics.
3. Mist with sprayer.

B SONIC 8LOOM is a proauct of years of scienufic research and
testing On commercial farms ana Nas Oroguces wong recors
Rarvests. as weil as the largest :nco0r D1ant wiich 1§ isted in the
Guinness Book of Worls Recoras.

Thus revoiutionary compination of oiant simulating narmonics anc
orgame growih produting nutnents maxes ait your piants more
heaithy, abunaant ang magmificent.

Gardeners using SONIC BLOOM repon ‘arger ana detter tasting
vegetacies, fuller ang more oniliant ficwers ang neros.

- YOu can excectincreaseq
| proguction. 2any matunty ang
longer sneit hfe when using
SONIC BLCCM. ORDER TODAY!

Please sena me me Home ang Garden it tor 84 95. wnich

mciudes: 22 6. Satie of concentratea SONIC BLOCM renougn or 33§
Jauons of sorays. 32 o2 Soray dotle wih SUOE!-tine MIStng nead aLacnment.
measunng 50000. 2 - 50 MAute Cassene 1a08s (C1ASHCA ANG &3Sy ustenmAg,
01 wiiht 0SCHABNG NAMONICS!.

Please sena me ne Greenhause Kit ‘or $360.00. amicn inciuges: ¢

gaian of conceryrates SONIC ILOOM tenougn ior 256 qailans of

soray), ang 2 ane vear rease of 3 soung und.® Aet of e SONIC 3LOCM
concentrate s avauacie tor $233.00

)
|
|
|
|
SMDoIng costs are nciuaed in ail acave ances. |
|
|
|
|
4

To orger. nciude s torm with your CNECK or money raer to:
Dan Carison Scientific Enterprises
708 - 119t Lane NE. Dest. LGG
Slaine, MN 55434

7NN STOWRS 16358 SNACT LS FOF NTNY ANEITIZDON O hNE CTOR NG HTANT J00NCINON
Y G I G GRS GEL G SRS GLER WD SN S NS GU SN G WD ==

Yo tearn more 1001 SENIC 3L0CM ceae
sraptar 1! o Secrwts o7 1he Sou Sy Seer
Tomomng 4 JUesicerer 2t
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ORGANIC GROWING AIDS

1) Sonic Bloom- we have not soid any plant fertilizers in the past as we falt that the
organic grower should use "homemaede” compost mede from eveilable weete meteriele eround the

home such &s kitchen scraps, leaves, wood chips, newspapers, etc. We now realize that many
folks don't have the time or enough materials to do this so we are offering one alternative -

"SONIC BLOOM™. Wa have tried most of the commerciaily avatiable organic so!l amendments and
plant growing aids such as bonemeal, bagged manures, liquid seawesed, fish smulsions, plant
growth hormones, foliar sprays, stc and all ara usaful to some sxtent, Howsver thass all havs
serious limitations while the " Sonic Bloom ” product seems to have wide applicability and 13 an
incredibly effective organic growing aid. [t is a liquid extract made from saveral differant plant
species and contains 5SS tracs minsrals/amino acids. This liquid 15 applied to the plant 35 3
foliar spray or as 3 soil amendment. The term “sonic” is used in its name bacausa whan this
liquid is applied with sound ( ressembling the singing of birds), the effectiveness incrasses
dramaticaily. Radio isotope studies have shown that the plant will absorb and transiocate
nutrients as much 88 7002 more efficiently with this high frequency “dirg sound”. The sound
and nutrient sclution combine to create vigarous plant growth, increase yields, shorten crop
maturity time but increase crop storage time and, mast importantly, crop nutrient content
dramaticaily increases. Insect and disease pressures are also qreatly reduced which eliminates
the need for some other arganic contrals. The sound can also be used to "presensitize” weeds and
thus reduce the amount of herbicide needed by over S0% ~ an effect aptly called "SONIC DOOM”
Dan Carlson Scientific Enterprises in Minnesota developed and tested this produc! over the past
20 yrs. and we have Just started our own testing over the past coupis of years on garnden
vegetanbles, fruit trees, Indoor plants and seeds. The resuits have been so dramatic that we are
already convinced Sonic Bloom is not just another "miracie nutrient” fad!l. Organic farmars,
garoeners, orchardists and greenhouse growers will find this product so much superior to
anvthing presently being used. We have pages of scientific results and published papers on
Sonic 3loom and there 15 ample discussion of 1t in Christooher Bird's new book “3ecrsts of the
Satl” We are handling the Canadian distribulion at the moment so if you ara intarastad in
squipment and suopiies to handle a larqe acreage please write = the cost 15 about $60/acre. For
gardeners and orcnardists of an acre or less we have assambled a "Sonic £loom Home f‘varm'\
11, Wa sell the following this year;

Sanic 8loom Home Garden Kit containing - cassette sound tape with high frequency “bird music”
{ kit price1s $85) - nutrient concentrate to make 1SS iitres of solution
- aplastic 1 ~litre $12¢ machanical mist sprayer
- instructions

sontc Bloom Greannouss Kit containing - a8 1eased soiid state sound unit which covers S acres
{ kit prica 15 $400) - nutrient concentrate to make [0CQ titres of solution
- instructions

anic Blcom Yideo showing resuits and data from using sonic bloom - about 90 minutes long
{ vides price i5 $25 ) <

2) Javelin W.0. - anew formulation of 8T or bacitlus thuringiensis that is more effective /
20a31nst armywaorms than the usual biological insecticides Dipsl or Thuricide. It is also controls J
2 wige range of other gestructive insects such as Cabbageworms, Tent Caterptliars, Gypsy Moth,
aafrallers, Corn Earworm and many mors. it is totally safe to humans, birds, ctc and can be

soraveg without worry of ingestion -brocesli sprayed in morning can be eaten for supper!

2a0Kage contatning enough BT to do an acrs for antire SRASON........c.cc. e, $10/ea

7) M-0na. This !s a new biological control for Calorade Potato Beetle. It is a another strain of
3T(bactllus thuringiensis) called “San Diego”, again totally safe to humans. No more need to
use cangerous chemicals insecticides to grow potatoes. Must be applied when larvae are just
natching from eqg clusters laid by adult beetles. All season package for an acre............... $10/ea
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HARRY OZBURN BARLEY TRIAL

50 VARIETIES - AVERAGE YIELD 109.9 BUSHELS PER ACRE
| SONIC BLOOM 59% INCREASE OVER
~ SONIC BLOOM 68% INCREASE OVER UNTREATED, 1987




= United States Agricultural Northwest Area
@ Department of Research " P.0. Box ®
Agriculture . Service Aberdeen, ID 83210

September 30, 1987

.R.D. Qzburn
. Box 482
Soda Springs, Idaho 83276

Dear Harry:

Please find enclosed a preliminary summary of yield data (yield in grams
per plot) for the 1987 Soda Springs Barley Trial grovmn on your land as per
your request folloving harvest. Please vrite or call if you have any
comments or questions concerning these data. Ve vill provide you vith
aseed from the trial folloving completion of tho test veight and kernel

" assortment determinstions.

‘The trial did yield very vell as ve discussed at the time of harvest. We

‘have not completely summarized the yield data, but it appears that the

“normal (hulled) barleys ranged in yeild from 93.0 bu/A (°Otis’) to 133.4
bu/A (’Karla’). These data come vith the standard digclaimer concerning
the performance of individual entries in a single environment.

Thanks again for your cooperation and interest in these triala. Best
regards. : .

Sincerely,



Ent.

1987 SODA SPRINGS SPRING BARLEY (Qzburn)

Yariety or kep Rep ©kep kep Avera
No. Sel. No. Parentage b I 11l Iv (bu/
1 Munsing 92 90 100 95 94
2 Steptoe ' 126 114 111 119 118
3 Clark 95 ©Q0 108 90 96
4 Hector 100 94 109 103 101
5 81AD10Q99-B 60ADL810~53/Hector 98 122 117 106 110
6 Levis - 113 112 108 395 107
7 Bovman 113 '92 128 116 112
8 BA280529 B1201(2880-529) 109 94 107 111 1C5
9 HTB1143 Nector/Klages//Klages/Summait 102 105 114 9 105
10 nT81502 Clark//Klages/Zephyr 103 108 123 103 109
11 MT81iBl16 TR44@/Clark 107 110 110 116 111
12 OR8432 KGBS37-68/USB765073-01K- 4K 97 116 111 108 108
13 BAS14038 B1202(2B81 -4938) 104 1]_'7 97 126 111
14 BA280350 2B480-350 115 114 100 110 110
15 78Ab10274 Hector/6Q@AbL81@-33 108 108 112 o4 105
18 ntailel - Levig//Klages/Sunmit 125 112 "110 116 1le
17 nT140523 Hector/Klages 107 105 120 104 109
18 ons413 60AD181Q@/Dramant 113 94 112 109 107
19 NT83422 Clark/TRA450 113 116 108 109 112
20 NT83424 Clark/TR4S0 112 114 109 110 111
21 . HT83435 Clark/TR450 120 101 116 100 10S
22 MT83533 Clark/Lamont 126 111 109 124 118
23 HT328202 Steptoe/Klages 100 110 90 96 cc
24 ND8671 Bowman//Mazurka/ND5698 99 101 100 75 G4
25 WAB77178 Klages/8537-68 116 133 113 122 121
26 Karla 145 138 119 131 132
27 Laindy’ 115 119 117 107 114
28 Morex 114 124 100 100 11C
29 Russell 127 103 139 1ll2 12Q
39 Teton 119 122 108 100 11lc
31 34AbEY7. N75-7/474-141 117 109 130 110 ll’q
3z B4AD1843 79-44-7/77Ab2360 127 1322 112 104 119
33 85Ab2506 Morex/Karla 102 96 86 99 9
34 855RS2 Karl/Norex 102 114 94 105 1
3s 8SSR4a31 Horex/NDS377 117 129 117 126 122
36 Gallatin 118 118 102 105 114
a7 Harrington 105 118 110 120 113
38 Heavyveight 116 106 114 108 114
39 Korol 100 91 91 90 9:
40 Lamont 110 109 108 119 11q
41 Otis 90 107 79 95 9:
42 Piroline 99 107 96 108 lOi
43 Premier 116 107 114 111 11
44 Sunbar 560 113 124 120 113 11"
4s Waxbar 83 o6 84 8+ sA
48 WABDQ878 Klagez-3/WABS37-68 128 116 102 113 11¢
a7 78Ab6&71 Columoa/Klagee 114 111 110 103 1A
48 79Ab1@740-5RC 6@AB1810@-53/5ummt 118 107 109 111 11
49 83Ab6KS6 78Ab68B71/78AbLA264 124 113% 115 124 ll‘
50 85SR882 nlages/AmagiNijo 113 82 101 95 =

Average P
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Sonic Bloonm

1987 85-87 1

(bu/A) ()

93.1 45.6
111.0 1i29.¢
Howwu 40.7
104.7 72.7
109.4 70,0

118.0 58.8

105.4 56.6

Table . Summary of agronomic data* for barley varieties and selections grown on dryland at Soda Springs, ldaho. 1981-85.
(Ozburn and Reed sites).
Yariety Yield (bu/A)
or . Average
Selection Parentage 1982 1983 1984 1985 1981-85  1983-85  1984-85
NT 312613 Surmi t/Hector 54.9 78.7 66.8
ur 1M Steptoe/M27 67.3 66.3 67.1
ur 1133 Steptoe/M217 49,3  10.2 59.8
Ut 1734 Steptoe/M27 7.0 68.2 69.6
Robust : 1.5 59,5 65.5
Koro! 4.2 639 §5.6
19/ 10740 60Ab1810-53/Summit 66.0 52.9 53.5
Al 2 CC XXXIX Sel. 2-22-1} %4.4
A7 2229 CC XXXIX Sel, 2-22-9 59.8
BA 280529 14.8
Nr 81143 Hector/Klages//Klages/Sumnit 60.6
NT 81502 Clark//xlages/Zephyr 60.8
M1 81816 TR 440/Clark 16.0
NT 81619 TR 4A0/Clark 61.2
OR 8432 KG8537-68/058763073 +-01K-XK 60.7
OR 8406 WY/CI 1231//Robur 49.5
Ut 1685 Steptoe/M27 13.1
UT 1696 Steptoe/m2? 66.3
ur 275248 UT 7381-1009/Steptoe 1.2
Piston 64.1
Spirit 68.5
WA 890978 Xlages*2/MA 8537-68 74.2
82Ab23436 76Ab4300/M75-1 68.5
T8b10274 Hector/60Ab1810-53 67.3
19Ab 10591 60Ab1810-53/Hector 56.9

v
. : G 09. |
* 1981 and 1984 yields are Ozburn site only. 1982, 1983, and 1985 yields are an 22...@«. nwo.. the Ozburn and Reed sites. / w \ Q 0 '
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The Effect of SONIC BLOOM on the Germination
- of 89 Kinds of Flowering Plant Seeds

by

Alan M. Eapuler Ph.D.
Peace Seeds
2385 SE Thompson St.
Corvallis, OR 97333

- August 18, 1987
INTRODUCTION

Sonic Bloom, a nutritional system for plants that combines a high-
frequency sound system with foliar feeding of gibberellic acid plus trace
minerals from the ocean has been reported to stimulate the growth and
fruiting of many kinds of plants. In this paper, I report the effects of Sonic
Bloom on the germination and initial growth of a variety of flowering plant
seeds. S : o Lo SR ’ :

'EXPERIMENTAL DESIGN

Germination of each kind of seed was done in duplicate: one set was
soaked in water and the other in Sonic Bloom (1:300 dilution in tapwater) in
small plastic dishes for 8 hours at 70F in an illuminated refrigerator. The
sound system was running during the initial soaking and then during the
duration of the germination experiment. After soaking, the seeds were
washed onto Scott paper towels in a buchner funnel, rinsed with 40 cc of
tapwater, transferred to plastic petri dishes and incubated until germination
was completed. Generally this required 3-7 days. Occasionally it required 2
weeks. Plates were misted with tapwater daily to prevent drying out.

RESULTS

Seeds representative of 16 families of flowering plants have been
tested for their response to Sonic Bloom. Two characterisitics are noted in
the experiments (see Table "Sonic Bloom Experiments 1987). The first is
the germination frequency or percentage (% Germ). The second is the size
and vigor of the newly germinated seeds (SB Effect). The data are presented
in the appended list. The list is organized alphabetically in families.

Sonic Bloom dramatically stimulated the germination of Yellow Doll -

Watermelon, Bushel Basket Container Gourd, Hull-less seeded (Godiva)
Winter Squash. Green Hokkaido Winter Squash, Hypericum revolutum, the
Blazing Star flower, Black Aztec Sweet Corn. Rhubarb. the Chinese Empress
Tree (Paulownia tomentosa), Louisiana Hot Pepper, three species of rare
Solanums. Urtica cannabina, and the Chinese Parasol Tree (Firmiana
simplex). Four of these germinated only in the presence of Sonic Bloom.
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Sonic Bloom stimulated the growth of the germinated sprouts of 2
Amaranths, 15 Lettuces, 3 kinds of other composits, Red Russian Kale, 4
kinds of cucurbits including a cucumber, a watermelon. a container gourd
and an acorn squash, 8 varieties of corn, 2 varieties of peppers and a net:le,.

DISCUSSION

The effects of the plant growth hormone gibberellic acid have been
known for many years. Fruit set from diverse crops such as tomatoes and
grapes are enhanced by this molecule. The combination of a sound system
and the plant hormone is a unique and worthwhile discovery. In this paper.
we demonstrate the utility of the Sonic Bloom system in stimulating the
germination and early growth of a variety of angiosperm seeds.

In recent years, analyses of the fungi that grow as mycorhiza on the
roots of plants have shown that more than 95% of the seed plants that grow
on this planet have mycorhiza associated with them. In some cases, these
fungi fix atmospheric nitrogen. From the results of these experiments, one is
led to suggest that a major natural germination process is provided by fungi
who provide gibberellic acid for the germination of seeds and the stimulation
of early plant growth. One suspects that many of our crops have been
selected by virtue of their seeds being able to germinate in the absence of the
natural mycotrophic fungi and hence the growth and germination hormone
gibberellic acid. It is impressive that seeds of the Chinese Parasol Tree and
several rare South American Solanums germinated only in the presence of
Sonic Bloom.

In Figure 1 and Figure 2, the experimental results with Sonic Bloom on
the germination and growth stimulation are presented in the Dahlgren
Coevolutionary format of the Flowering Plants. This method of representation
puts the experimental data in perspective of all the species of plants that
grow on this planet. It permits one to distinguish between the effect of Sonic
Bloom on germination and that on early seedling growth. Most striking in
this regard can be seen for lettuce in the Asteriflorae whose germination is
unaffected yet whose growth is uniformly stimulated. For further discussion
and relationship of this mapping procedure, one can refer to the 1986 and
1987 Peace Seeds Catalogs and Research Journals.

An improvement in the experimental design wherein all experiments
are done in the absence as well as the presence of the sound would make an
even more impressive case for the efficacy of the Sonic Bloom technique.
Furthermore, it now becomes useful to extend the tests to all of the
Superorders and Orders of flowering plants. Some particular results such as
the stimulation of starch corns relative to sweet corns is also worthy of
pursuit.
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| 1 {AmaranthaceaelAmarantn {Burgunady + 99 [+ imucn larger root
2 |Amaranthaceae{Amaranth Burgundy - 93 i I -
3 [Amaranthaceae|Amaranth Golden Giant + 86 : no cifference
4 [Amaranthaceae/Amaranth Golden Giant - 89
5 [Amaranthaceae|Amaranth _|Nepalese + 95 + roots larger
6 |Amaranthaceae|Amaranth Nepalese - g5
7 |Asteraceae Chrysanthemum{Edible leaf + 27 .
8 |Asteraceae ChrysanthemumEdible leaf - 50
9 |Asteraceae Conetlower Palilid + 33 no aifference
10 |Asteraceae Conetlower Pallid - 36
11 |Asteraceae Coneflower  |Purpie - 85
12 |Asteraceae Coneflower _ |Purpie + 85 no difference
13 |Asteraceae Lettuce Australian Oaklea]- 98
14 |Asteraceae Lettuce Austratian QOakleal+ 99 ++
15 |Asteraceae Lettuce Barcarole Cos - 82
16 |Asteraceae Lettuce Barcaroie Cos + 86 ++
17 |Asteraceae Lettuce Brown Golding + 88 -+
18 [Asteraceae Lettuce Brown Goiding |- 89
119 |Asteraceae Lettuce Buttercrunch + 94 +
20 |Asteraceae Lettuce Buttercrunch - 92
21 |Asteraceae Lettuce Cosmo + 93 e
22 |Asteraceae Lettuce Cosmo - 97
23 |Asteraceae Lettuce Iceberg Head - 76
24 |Asteraceae Lettuce Iceberg Head + 77 |+
25 |Asteraceae Lettuce Little Gem + 94 + Sprouts eiongate
26 jAsteraceae Lettuce Little Gem - 89
27 |Asteraceae Lettuce Lobjoit's Cos - 96
28 |Asteraceae Lettuce Lobjoit's Caos + 92 +
29 |Asteraceae Lettuce Lollo Rosso + 92 +/-
30 |Asteraceae Lettuce Lollo Rosso - 83
31 |Asteraceae Lettuce North Pole - 92
32 |Asteraceae Lettuce North Pole + 91 +
33 |Asteraceae Lettuce Pirat + 94 -
34 |Asteraceae Lettuce Pirat - 96
35 |Asteraceae Lettuce Red Sails + 87 -
36 |Asteraceae Lettuce Red Sails - g5
37 |Asteraceae Lettuce Sandrina + 99 4
38 |Asteraceae  |Lettuce Sandrina - 97
39 |Asteraceae Lettuce Simpson Leaf - 93
40 {Asteraceae Lettuce Simpson Leaf + 94 —+
i 41 jAsteraceae Lettuce Waldeman's - 89
: 42 !'Asteraceae Lettuce Waldeman's + 96 b
1 43 [Asteraceae Lettuce Winter Density [+ 91 -
443 iAsteraceae Leltuce Winter Density |- 94
{45 iAsteraceae Marigold Cempanzuchil + 68 ! no aifference
©46 tAsteraceae Marigoid Cempanzuchil - 83 i i
{47 'Agleraceae Marigold T. minyta + 20 +/-
148 IAsteraceae Marigoig T. minuta . 17
49 |Asteraceae Marigoids Mixed +* 21 [t
50 !Asteraceae Marigolds Mixed - 8
51 IAsteraceae Salsify American + 65 bt
52 iAsteraceae Saisify American - 54 ! i
i 53 .Asteraceae Salsity European - 85 i

Peace Seeds: A Planetary Gene-Pool Resource Service



Sonic Bloom Experiments 87

Family Kind Variety /- _SB[%GermISB Effeci Comments
54 |Asteraceae Salsify European + 85 —++ fine stmulation
55 [Asteraceae Strawilowers |Orange/Yellow |+ 48 /-
56 [Asteraceae Strawtiowers |[OrangesYellow - 51
57 |Asteraceae Suntiower Lion's Mane + 87 no diff.
58 |Asteraceae Suntiower Lion's Mane - 89
59 |Asteraceae Sunfiower Polyheaded + 81 no difference
60 |Asteraceae Sunfiower Polyneaded - 92
61 |Asteraceae Sunfiower Single Giant + 82 .
62 |Asteraceae Sunfiower Single Giant - 96 adv. without S8 |
63 |Brassicaceae |[Kale Red Russian + 99 ++ larger seedlings
64 |Brassicaceae (Kale True Siberian + 99 no difference
65 |Brassicaceae |Kale True Siberian - 97
66 |Brassicaceae (Kale Red Russian - 87
67 |Cucurbitaceae |Cantalope MelofHa-Ogen - 94
68 |Cucurbitaceae [Cantaiope MelorHa-Ogen - 73
69 [Cucurbitaceae [Cucumber Early Russian * 100 e
70 [Cucurbitaceae [Cucumber Early Russian - 98
71 |Cucurbitaceae |Cucumber Perfection + 100 -
72 |{Cucurbitaceae |[Cucumber Perfection - 98 2x Ahead
73 |Cucurbitaceae |Gourd BB Lagenaria + 70 -+
74 |Cucurbrtaceae [Gourd BB Lagenaria - 20
75 |Cucurbitaceae |Melon Ananas + 79
76 |Cucurbitaceae |Melon Ananas - 62
77 [Cucurbitaceae |[Summer SquashiSunburst . 100 Ahead +
78 |Cucurbitaceae [Summer SquashiSunburst + 100 -
79 [Cucurbitaceae |Watermelon  |Sugar Baby - 79
80 [Cucurbitaceae [Watermelon  |{Sugar Baby + 90 +
81 |Cucurbitaceae |Watermelon Yellow Dol - 26
82 |Cucurbitaceae {Watermelon Yellow Doll + 98 ++
+ 83 |Cucurpitaceae |Winter Squash |Godiva Bush + 79 +
.84 iCucurbitaceae {Winter Squash |Godiva Bush - 50
85 :Cucurbitaceae iwinter Squash |Godiva Vine TS |+ 100 -
- 86 1Cucurditaceae [Winter Sguash |Godiva Vine TS - 88 Aheag +++
87 |Cucurbitaceae |Winter Squash |Golden Acorn + 93 [,
188 |Cucurpitaceae |Winter Squash |Golden Acorn - 32
{ 89 [Cucurpitaceae |[Winter Squash [Green Hokkaido |+ 100
190 |Cucurbitaceae [Winter Squash [Green Hokkaido |- 21 slightly ahead
'91 |Fabaceae Licoriceroot + 65 .
192 irabaceae Licoriceroot - 78
93 iFapaceae Mimosa Sensitiveleat - 75
194 Fapaceae Mimosa Sensitiveleat + 80 no ditlerence
¢{95 iHMyoericaceae |Hypenicum revolutum - 0
96 |Hypericaceae |Hypericum revolutum + 14
197 lLinaceae Flax Herra - 98
.98 iLinaceae Flax jHerra + 99 no difference
.99 |Loasaceae {Blazing Star Mentzelia I + 50 +
1100 !Loasaceae Blazing Star Mentzelia . - 23
{101 Malvaceae Qkra Star of David + 98 no difference
1102 Maivaceae Okra Star of David - 86
103 |Malvaceae Okra Texas Red - 57
104 |Malvaceae Qkra Texas Red + 69 no difference
105 |0Onagraceae Primrose Evening + 30 no difference
106 {Onagraceae Primrose Evening - 30

Peace Seeds: A Planetary Gene-Pool Resource Service
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Sonic_Bioom Experiments 87

v} Family Kind variety +/- _SBl%GermISB Elfeci Comments |
107 |Poaceae Corn Bantam Sweet + 390 +

1108 |{Poaceae Corn Bantam Sweet - 86

109 |Poaceae Corn Big Timber Indian]|+ 99 ++

110/|Poaceae Corn Big Timber Indian|- 86

111 |Poaceae Corn Bk Aztec Swt + 78 -+

112]|Poaceae Corn Bik Aztec Swt - 44

113 |Poaceae Corn Early Pearl Swt |+ 87 e vigorous sprouts
114 |Poaceae Corn Early Peari Swt |- 76

115 |Poaceae Corn Goiden Jubillee Sv{+ 70

116 |Poaceae Corn Golden Jubiliee SY- 76

117 |Poaceae Cormn Hopi Blue + 89 +

118 |Poaceae Corn Hopi Blue - 97

1119 |Poaceae Corn Kandy Sweet + 51 At vigorous sprouts
{120 |Poaceae Corn Kandy Sweet - 45

121 |Poaceae Corn Ornamental - 100

122 |Poaceae Corn Ornamentai + 99 +b vigorous

123 |Poaceae Corn Posole + 77 .

124 |Poaceae Corn Posole - 95

125 |Poaceae Corn Rainbow Inca Sw. |- 46

{126 |Poaceae Corn Rainbow Starch |+ 97 |+t vigorous
127 [Poaceae Corn Rainbow Starch |- 90

|128|Poaceae Corn Rainbow Inca Sw. |+ 65 no growth cff.
{129 |Poaceae Eragrostis abyssinica + 77 no difference
130/|Poaceae Erogrostis abyssinica - a5

131 |Poaceae Millet Foxtail . 95

1132 Poaceae Miliet Foxtail + 96 + more vigorous
i133|Polygonaceae |Buckwheat Medawaska - >95

1134 {Polygonaceae |[Buckwheat Medawaska + >95 +

1135|Polygonaceae [Rhubarb emodi . 50

‘136 |Polygonaceae |Rhubarp emodi + 69 +

{137 |Polygonaceae |Rhubarb paimatum + 75 no aifference
138 |Polygonaceae |Rhubarp paimatum - 46

139 |ScropnulanacegPaulownia elongata - 55
1401ScrophulariacegPaulownia tomentosa - 12
1411S¢cropnulanacegPaulownia tomentosa + 40 no cdifference
142|ScronnulariacegPauiownia elongata + 40 no diiference
143iSolanaceae Husk Tomato |Tomatilio + >385 -

144 |Solanaceae Husk Tomato |[Tomatillo - >35

145Scolanaceae Naranjilla Equadorean + 85 +

146(Soianaceae Naranjilia Equadorean - 85

147 |Solanaceas Pepino Duice 25

148!Soianaceae Pepino Dulce + 21 no aifference
149 1Sclanaceae Pepper Cubaneiie + 65 no aitt.
1501Solanaceae Pepper Cubaneile - 65

151iScianaceae Pepper Louisiana Hot - 45

152iSolaraceae Pepper Louisiana Hot + >30 no growth crit.
153iSclanaczae Pepper Red Heart Pimentd- 90

1154 |Solanaceae Pepper Red Heart Pimentd+ 90 ++

{155|Solanaceae Pepper Reileno + 85 ++

1156 |Sotanaceae Pepper Relieno - 85

187 |Solanaceae Pepper Yellow Cheese + 80 no dift,
'158|Solanaceae Pepper Yeliow Cheese - 80

i1591Solanaceae Potato Tree Common - 25

Peace Seeds: A Planetary Gene-Pool Resource Service

48



Sonic Bloom Experiments 87

43

|__Family Kind Variety +/- SB[%GermISB Effecy Comments
160]Solanaceae Potato Tree Common + 50 +
16 1{Solanaceae Solanum chimelewskii + 100
162 |Solanaceae Solanum chimelewskii - 0
16 3{Solanaceas Solanum ‘jmacrocarpum - 0
164 |Solanaceae Solanum pectinatum - 89
165{Solanaceae Solanum peruvianum 75 no difference
166 |S0lanaceae Solanum peruvianum - 75
167 |Solanaceae Solanum pseudolulo - 0
168 |Solanaceae Solanum pseudolulo + 85
169 !Solanaceae Solanum macrocarpum + 50
170!Solanaceae Solanum pectinatum + 89 no difference
171 |Solanaceae Tomato Hairy + 80 no dgifference
172 |Solanaceae Tomato Hairy - 100
173 |Sterculiaceae |Firmiana simplex - 0
174 |Sterculiaceae |Firmiana simpiex + 40
175 |Unknown Aeolanthus parvitiorus + 18 no ditference
176 1Unknown Aeolanthus parvifiorus - 22
177 |Urticaceae Nettle Cannabina - 1
178|Urticaceae Nettle Cannabina + 6 b Sprouts 2x large

Peace Seeds: A Planetary Gene-Pool Resource Service
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Experiments on Introduced Sonic Bloom Technique

Tianzhen Hou, Kai Yu, Rezi Wan, and Dan Carlson

X_injiang Academy of Forestry Science

ABSTRACT

Sonic Bloom Tcchnique was introduced from United States. This technique utilize
sound wave to stimulate plant growth, accompanied by spray of chemical fertilizer,
to increase the yield of crops or vegetables. Based on three-year period experiments,
The technique has been confirmed effective to raise the yield of tested vegetables
and crops. When trcated with souad alone, fertilizer alone, or the combination of
sound and fertilizer, the yicld increase of for phaseolus vuigaris L.,Glycine max, and
sceds of water melon was at the range of 13-81%, 19-67%, and_25-64%, respectively,

when compared with their controls.
Key Words: Sonic, Plant.
INTRODUCTION

Sonic Bloom technique was developed by Dan Carlson Scientific Enterprise
in 1980's. This technique utilize certain frequency of sound wave to stimulate piants.
accompanied with surface application of chemical fertilizers. to increase the
qualities or yields of some crops, vegetables, fruit tree, flowers, and forage grass.

- There is no environmental contamination problem when using this technique. U tc
now. this technique has obtained U.S. technical patent and applied in several States
in the country I'h and has been introduced into 14 countries in the world. A
Japanese company has built two 'music breeding' greenhouses i in two Japanese cities
and their 'music vegetables' have been commercialized(2l.

The Author was invited and visited the company in 1987 as a visiting
professor of University of Minnesota at Twin Cities. Mr. Carlson, the president of
the company, kindly provided samples of music cassette. chemical nutrients and



basic information for our experiments conducted in China. The following is a brief
report of our greenhouse and field experiments.

MATERIALS AND METHODS

Experiments conducted during 1989-91 were composed of three large grcups:

Experiment 1.

Tomato seeds were planted on the seedling bed of a greenhouse on March
3rd, 1989. the seedling of approximately 10 cm high (23 days) were transplanted
onto 15 cm lower pots, one seedling per pot. When the plants reached about 20 cm
in height, 40 pots of plants of equal height were chosen for the experiment. The
chosen pots were randomly grouped into 4 groups (A, B, C, and D), 10 plants per
group. Group A received sound wave stimulation, Group B received only chemical

_treatment, group C received both sound and chemical treatment, and group D
received no treatment as a control. The first treatment was conducted at 8:00 am,
April 17, 1989. During the treatment, groups A and C received 15 music
stimulation, and group received the chemical spray within the same music time
period. Group A and D received clean water spray. After the spray,music was
played for another 30 min. Second treatment was followed 7 days after the first one,
and a total of 4 treatments was conducted. plant height, flowing time, and fruit
number and weight were recorded for each group. Due to hot weather in earlier
June. 1989, all the tomato plants were transferred out off the greenhouse to avoid
high temperature attack in the greenhouse. Unfortunately, some mature tomatoes
were stolen by theft. As a result, only the record of May 20 was reported in the
resuit.

Experiment 2.

A field experiment was conducted during 1990 at the Experiment Station.
Xinjiang Academy of Forestry Science, Urumqi, Xinjiang. greenbeab(Phaseolus
vulgaris L), sweet beet, and soybean (glycine max) were selected for the experiment.
Two 300 m2 trials (20 x 15 m) with similar fertilizer condition were chosen. The
trials were 200 meters apart to reduce influence of sound treatment. Each trial was
further divided into 4 smaller trials (replications), and greenbean, beets and soybean
were planted in each smaller trial. Only one of the trial received sound plus

23
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chemical treatment, the other trial was treated with chemical or left as control. All
the treatment was followed the directional guidance from the company. A total of 4
treatments were conducted through a grow season. Data of fruit weights was
collected by random sampling for green bean, sweet beet, and soybean. |

Experiment 3.

1991 experiment was conducted at a larger scale on water melon in a field of
An-ning Experiment Station, Xinjiang Academy of Forestry Science. Seed-
production water melon variety was selected to receive the treatment. Two fields of
660 m2 with controlled soil and fertilizer conditions were located 300 meters apart.
The experimental layout, treatment, and control were similar to Experiment 2
except no variety variation. Five treatments was conducted through the growing
season. At the time of harvest in September, 5 row of melons were randomly
selected for each treatment and control, 10 melon plants were randomly chosen with
each selected row, and total weight of seeds from each 10-plant melons were
recorded.

RESULTS AND DISCUSSION

The effect of different treatments on tomato plant height, flower number,
and number of fruit was given in table 1.

The effect of treatments on the yields of green bean, sweet beets and sovbean
were given in Table 2, 3, and 4, respectively.

The effect of treatments on the total weight of water melon seeds is given in
Table3. |

According to our results on Experiment 1, Sonic bloom technique can
significantly improve the tomato plant development and increase the number of
tlowers (Table 1). Comparing to the control, sound wave plus chemical spray
resulted a 80% increase in number of lowers, and 24% increase in number of
tomato fruits. Single sound or chemical treatment also increased the flower and fruit
number. However, the effect of treatments on increase of plant height was not
obvious. This may probably due to low sound volume we used in the experiment (we
just used a normal cassette player, no amplifier was used).



An amplifier was used during experiment 2 to increase the sound volume. As
a result, the yields of all thr€ee tested plants increased sxgmficantly Comparing with
the control, the yield of greenbean, sweet beet, and soybean increased 81, 67, and
29%, respectively, following the sound plus the chemical treatment; and increased
45, 52, 11%, respectively when treated with sound wave alone. Single chemical
treatment resulted moderate yield increase for greenbelt (13%) and sweet beet
(19%), but a decrease for soybean (-17%) when compared with their corresponding
control, The reason for yield decreasing is unknown.

Similar trend of field increase was found in water melon experiment. The
yield of water melon seeds for sound plus chemical spray, sound alone, and chemical
spray alone was increased to 65, 42, and 25%, respectively, comparing with their
controls.

The mechanism of yield increase for Sonic Bloom technique has not been
systematically investigated. As Mr, Carlson and other scholar suggested, sound
wave may stimulate spiracle open more widely, improving photosynthesis of plant Bl
One explanation given by Dr. San Lunjing, a professor of Zao-Dao-Tian University
of Japan is that: the bioelectrical potential is shafted when plant receives sound
wave stimulation. The shaft in turn, generates ionic flow, and such ionic flow
stimulate cells, resulting in stimulated growth. The results of plant bioelectrical
potential monitoring following sound stimulation confirmed the shaft of
bioelectrical potentiali4l,

In our cooperated research in plant control system with Qing Hua University,
China, we was able to detect the sound produced by Haiyu plant using laser
resonation method. We also found that plant can selectively absorb sound wave at
certain frequency. We all know that sound wave itself is a kind of energy. Our
research is underway to investigate changes in plant photorespariation, enzyme
activity, and hormone when plant was exposed to sound wave stimulationbl.

More than 10 vears has passed since the application of Sonic Bloom
techniques in agriculture and forestry. Its effect on increase the productivity of plant
is significant. To further explore the potential of the technique, a systematic
investigating and lager scale field experiment are necessary. It is possible that this

technique may open a brand new way toward the solution of world grain production.
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Table 1:

Influence of Sonic Bloom technique on height and flower aumbers of

tomato plant
Treatments ‘
Character Reps. - Control
Sound Fertilizer - S+ F

1 35 37 36 37

2 37 35 44 32
Height of 3 32 35 40 33
Seedling 4 35 37 35 32
(cm) 5 35 35 31 40

6 35 42 40 34

7 33 35 32 34

8 35 37 37 34

9 36 32 36 38

10 M 35 32 37

Ave. 352 36.2 363 351

% 100 103 103 100

1 9 6 15 8

2 7 4 13 6

3 10 11 13 7

4 14 13 10 3

5 8 8 8 8
Number of 6 11 8 12 1
flowers per 7 4 10 9 4
plant = 8 7 8 13 10

9 7 9 18 8

10 12 10 14 9

Ave. 89 8.7 11.5 6.4

% 139 136 180 100

1 0 6 7 8

2 3 4 5 5

3 4 0 8 2

4 4 5 8 2

5 4 6 6 5
Number of 6 6 2 3 3
fruit per 7 5 4 3 5
plant 8 3 5 6 3

9 3 8 5 3

10 5 6 2 3

Ave. 43 49 5.2 42

% 102 117 124 100
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Table 2:

Effect of Sonic Bloom treatment on the yield of Phaseolus vuigaris L.

Treatment Sound alone Fertilizer alone S+ F Control
Total yield of : :
50 plants (kg) 68.38 53.04 85.43 47.09
oz 145 113 181 100
Table 3:

Effect of Sonic Bloom treatment on yield of sweet beet

Treatment Sound alone  Fertilizer alone S+ F Control

Total weight of

60 plants (kg) 69.9 54.00 75.80 45.45
% a2 119 167 100
Table 4,

Effect of Sonic Bloom treatment on the vield of Glvcine max

Treatment Sound alone  Fertilizerulone S+ F_ Control

Total weight of
20 plants (g) S 36274 o 269406 +19.57 325.64

% 11 L 83 129 100




Table 5.

Sonic Bloom treatment on the yield of water mellon seeds

Treatment
Reps. Control
Sound alone Fertilizer alone S+F
1 1.61 1.31 1.44 0.93
Weightof 2 1.26 1.42 1.86 1.23
Seeds (kg) 3 1.51 0.91 1.69 0.83
4 0.91 1.14 1.42 0.81
5 1.53 1.24 1.48 1.00
Average 1.36 1.20 1.58 0.96
% 142 125 165 100

4 ~-!9; g.
. '.f‘;ﬁs‘-’..“'ﬁ
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RESUME

1. NaMme; Hou Tian Zhen
2. SEX: Male

3  DATE & PLACE OF BIRTH: Feb:uary 5, 1940; Shanxi Province

41 CITIZENSHIP: Paople'szepublic of China
5. MARITAL STATUS: Married SN

6. OCCUPATION; Assistant Researcher

7. ADDRESS:,xinjiang Academy of Forasty
Urumgd, Xinjiang, China

8. EDUCATION: | | T
' A, August 1947 -- August 1952 Primary Scheol

B. August 1952 -~ August 1953 - Middle School

C. October 1960 - October 1964 College :

Shen Yang Forestry and Soil College,

 Liaoning Province: Biophysics,
Dept._ot_Forestry and Soil ’

9. PROFESSIONAL EXPERIENCE: .

- A. Octiober 1964 - December 1977 Xinjiang Academny
- of Forestry-~-Research Area: The Application of
- New Tachnology To Forestry (i.e., irradiation
induced variaty; high frequency electromagnetic
-wave and lasar breeding; and, the production
application of the temperature-increasing
synergism of s0il surfaces). S

B. January 1978 - April 1985 - The research of
resistivity Physiology of tree specieés in the
- desert; and, the physiological rasearch of
~broken and rotten trunks of the popolus Bollena.

10. WORKS & THESES:

I have written 12 academie theses; among which, 10
have been raad at National Academic Conferencas.
Five were published on the production and appli=-
cation of the temperature-increasing synergism

of soil surfaces. They were recognized and
rewarded in Xinjiang in 1979. o
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My Experiments Dealt with the
Following Vegetables and Fruit

TIME TO
DATE'S |  VEGETABLES & FRUITS | AVERAGE | iniari| TREATED | WHATTYPE OF
| DAYSTO | "y OR FRUIT OR
PLANTED NAME OF SEED GERMI- | cqnic |UNTREATED|  VEGETABLE
© May 3, 87 {Com) (Kandy Korn) 10-12 Days 5 Days Treated Sweet Com
May 3, 87 {Tomato) Excel Seeds 14-18 Days | 10 Days Treated Ruetgers
May 3,87 | (Pumpkin) Green Valley Seeds 10 Days 6 Days Treated Calabaza Connecticut
Field '
May 3, 87 {Squash) Bentley 10-12 Days 6 Days Treated Acom Squash, Zucchini
May 3, 87 . {Peppers) Excel Seeds 10-20 Days 6 Days Treated Califomnia Wonder
May 3, 87 (Potatoes) Idaho Norgoid 15 Days | 10 Days Treated idaho Norgoid
May 3, 87 {Radish) Bentley Seeds 8-10 Days S Days Treated Champion
May 3, 87 (Sunfiower) Bentley Seeds 15 Days 5 Days Treated Mammoth
7-8 Year Old Treated e
May 3, 87 (Cucumbers) Green Valley Seeds 7-14 Days 5Days | Treated Peppino, Straight Eight
May 3, 87 (Com) (Kandy Korn) 10-12 Days 8 Days Untreated | Sweet Com
- April 20, 87 {Tomato) Excel Seeds 14-18 Days | 12 Days Untreated | Ruetgers
May 3, 87 (Pumpkin) Bentley Seeds 10 Days | 10 Days Untreated | Calabaza Connecticut
Field
May 3, 87 (Squash) Bentley Seeds 10-12 Days 9 Days Untreated | Acom Squash, Zucchini
April 20, 87 (Peppers) Excel Seeds 10-20 Days | 15 Days Untreated California Wonder
April 20, 87 (Potatoes) Idaho Norgold 15 Days | 14 Days Untreated Idaho Norgold
Red Pontiac Untreated | ————o

April 23, 87 (Radish) Bentley Seeds 8-10 Days 9 Days Untreated | Champion
April 20, 87 (Suntiower) Bentley Seeds 15 Days | 10 Days Untreated | Mammoth
April 20, 87 (Cucumbers) Green Valley Seeds 7-14 Days | 10 Days Untreated | Peppino, Straight Eight
April 20, 87 (Onions) Lofts Seeds 10-15 Days | 12 Days Untreated | White Bunching,
Evergreen ' Bunching
Aprii 23, 87 (Beans) Green Valley Seeds 8-16 Days | 10 Days Untreated | Kentucky Wonder
April 23, 87 (Peas) Bentley ’ 7-15 Days | 12 Days Untreated | Oregon Sugar Snap
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AWARDS WON BY DAN THRAWLEY WITH SONIC *
'BLOOM AT THE SPOKANE INTERSTATE FAIR

T L O @ 4 40 o i & i NAME OF ENTRY - RIBBON

COLOR
Black Berries 1st Blue
One Pie Pumpkin 1st Blue
. Squash Zucchini Large Type 1st Blue
Potato 21 Ibs or More » 1st Biue
Dried Comifrey 1st Blue
Raspberries - -2nd Red
Cucumbers 3 Sficing 2nd Red
Potatoes 4 Long White o - 2nd Red
Best Pumpkin in the Field ‘ -2nd Red
Squash 1 Sm. Acom Type . = .2nd Red
S : Squash Zucchini Small - - . 2nd Red
Tomato 4 Green . 2nd Red
; S ~ Sunflower, Roots Intact, with S
N . Best Head 2nd Red
. R Cucumbers 6 Pickling Under 6" 3rd White
K DAN THRAWLEY Tomato 4 Red Ripe 3rd White
OTIS ORCHARDS, WASH. 99027 =~ Driedcom 3rd White
7 ' : . Largest & Best Head Sun Flower NP

Sunfiower, Roots Intact, w/Best Head NP

PRIZE WINNING CORN
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DORADEAN ELDO KAHL - CHEROKEE IOWA
PRIZE-WINNING VEGETABLES BLUE RIBBON SPECIAL AWARD
FOR 15 1/2 POUND CABBAGE
BLUE RIBBONS FOR POTATOES & CUCUMBERS

MIKE HOLTZ VEGETABLES
RICHFIELD MINNESOTA




Albion LABORATORIES, INC.

P.O. 8OX 750 PHONE 1.801.773-4631
101 N. MAIN TWX 910-971-5119

CLEARFIELD, UTAH 84015  ALBION CLFD.

May 24, 1983

Mr. Norm Fredricks

MERCHANT & GOULD

1600 Midwest Plaza Building
Minneapolis, MN 55402

Dear Mr. Fredricks:

Mr. Dan Carlson has requested I furnish to you the results of our

tests utilizing his foliar spray and ultra sound unit. The experi-
ment was as follows:

OBJECTIVE: To measure the translocation of nutrients (Fe_sg) within
plants by comparing ultra sound (high frequency sound) on plants sprayed
with a compound containing

aultimineral chelate versus the translocation of nutrients (Fe'sq)
within plants sprayed with the same nutrients aminus the ultra sound.
Separate base line translocation of nutrientsv(Fe'Sg) in plants was

established.

MATERIALS:

Red cherry tomatoces
Radicactive isotope - Fe~
Ultra asound unit

12-volt battery
Oscilloscope (Telatronic) inatrument
Scintillation counter

59

oW EWN -
« v e .

TECHNIQUE: Nine 6" cherry tomatoe planta were chosen as uniform as
possible. They were divided into groups of three each.

Group | -~ To Group 1, SO microliters Carlson 17-C spray was
apotted over 2.0 8q. cm. on second leaf from top of plant. - Spray
was diluted 1:128, . ‘ R o

3¢
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Mr. Norm Fredricks
May 2%, 1983
Page Two

64,000 corrected counts per minute (5 micro-curries Fe_sg isotope)
was applied to the 2.0 sq. cm. surface area of the leaf. 20 MV
energy with Carlson ultra sound unit, as determined by an
oscilloscope, was applied 15 minutes pre-treatment and 15 minutes
post treatment to the plants in Group 1.

Group 2 - Group 2 was treated exactly the same as Group 1 except
the ultra sound was omitted.

Group 3 - Group 3 was treated exactly the same as Group 1 except
the sound and Carlson spray were omitted.

RESULTS: The terminal leaf, opposite leaf, stem above point of
application and stem below point of application was collected 65 all
plants 24 hours post application. Corrected counts per minute per

mg. are as follows:

Group 1 Group 2 Group 3
Terminal Leaf 0.3% .2 67 2 .29 0.2 f*.rs
Opposite Leaf 0.17 3 .12 Ry : A6 0.23 T .06
Stem Above 2.“7+- A LU0 s A 0.60 T .18
Stem Below 2.5 - .17 1.13 - .42 0.35 - ,22

We. me//? 7/4% Wé"’; ermﬂ
Due to large variation in the standar deviation, a concrete evaluation

is difficult. However, the preliminary data does suggest a synergistic
effect between the ultra sound unit and Carlson 17-C foliar spray.

Very truly yours,
ALBION LABORATORIES, INC,

. ) .

7”7 / /. 4
/> i roee, i¢='%n//747744Q
ﬁ .

arvey Ashimead, Ph.D.
Chairman,of the Board

HA:1lm

c¢: Mr. Dan Carlson :
708-119th Lane, N.E.
Blaine, MN 55434



SOTBBAN AMALYSIS
Yovenber, 1388

Symbol  Element

0ffset

Soybean
Untreated
Data

Soybean
Untreated

PPH

Soybean
Treated
Data

Soybean
Treated
PPH

Soybean
Difference
PPN

Percent
Change

.............................................................................................................

AG Silver

AL Alusinua

Iy Indiun

A Arsenic

At Gold

3 Boron

34 Barium

81 Bisauth

CA Caleiua

o0 Cadatun

o Cobalt

€2 Chroaiun

ey Copper

£2 [con

GA Calliua

Z Potassiua

uf Lithion

vi ¥agresiun

b Yanganese

v Volybdenua
adiun
Kickel
Thosporus

3 Lead

3 Shodiua

i3 intiaony

gl Silicon

N Tin

T' Titaniua

Tl Talliva

A Yraniun
Yanadiua

] Tungsten

o Zinc

T sirconiun

P N A SR I

I D 2 D D D O D D D

0.5524
18.5100
0.0092
5.3170
{.1660
1.1800
it
9.01817
13,2000
0.2281
0.38%0
¢.2213
21910
0.1189
§.0020
1.9840
1.1300
0.0041
9.8160
9.3021
run

1.
3,102,

1,018,

S

[

236,
330,

1340,
{5,
13,
i,

{18.

)

La

196,
H§.

1,963,
§0.

0.0667
0.0000
1.0230
0.2010
.0683
1728
0324
213
.2900
0.0163
0.041}
0
!

1

]
0
0
0
0
0443
0.0865
0.4457
0.59517
0.6200
0.0101
4.8000
0.130§
L2350
050
0899
L2308
L2407
.3920
L2619
3130
1363
0025
1390
3280
0183
0100
L3288
0.0197

9

[P,

P R = I IR e

0.0000
0.0000
2046000
0.2000
13,6600
34.5600
6.4800
34,6600
2,058.0000
1.2600
8.2200
.3600
11.2000
39.1400
119.1400
18,124,000
2.0200
2,960.0000
25,1000
247.0000
151,000
11,9300
3,246.5000
3. 1400
18,4000
52,3800
262.6000
21,2600
5000
21.8000
135.6000
6600
2,202.0000
5.3800
3,940

<>

-

0.0000
0.0000
17,2600
{12.8300}
(0.0200)
26.1400
§5.4400
{0.9360)
1,803.4000
0.9200
0.8200
1.5300
(40,2800}
12.5000
8.6600
14,422.0000
9.1800
1,884.6000
{(41.1000)
11,0000
106009
12,2400
£,206.0000
2.5200
5.4000
8.1200
{175.6000)
3.4800
9.1000
31.0000
39,6000
§.8400
218.8000
{.8400
0.4000

-0
o
523

-1
108

3

i1

153
ASE
08
63X
33X
32
.08%

21,708

-89

I

.12

7
3%
§
{75
-84
{

?
M

0l
22
I3

13
=40
14
25
,
11
113
12
?

i

1
R1H
18X
25K
R}
.66%
A3
240
.08%

£.528
T

35X
Q7%
3%
.00%

7.81%

A3
05X
18
.$9%

Av
338

38
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NUTRITIONAL VALUE
SONIC BLOOM TREATED ALFALFA
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ALFALFA ANALYSIS
Novenber, 1386

Alfalla Alfalfa Alfalfa Alfalfa Allslfa  Perceat

Syabol  Eleaeat 0f{set Untreated  Untreated Treated Treated Difference Change

Data PPN Data PPE 174 ]
AC Silver 0.0000 0.0615 12.3000 0.0607 12,1400 {0.1600] -1.30%
I¥ Indiua 0.9000 0.9184 183.6800 0.9697 183.9400 10,2600 5.59%
A Gold 0.0000 . 0.0658 13.1600 0.0702 14.0400 0.8800 §.68%
3 Boron 0.0213 0.1344 18,8800 0.28617 57,3400 18.4600 .48
BA Barius 0.0000 0.0335 §.7000 0.0535 11,9000 §.2000 17.681%
Bl Bisauth 0.0000 0.1878 37,5600 0.2080 41,8000 4.2400 11.2%%
Ck Calciun 0.0810 11.0000  2,200.0000 40.5200 8,104.0000 5,904.0000 268.38%
o Cadaiun 0.0000 0.0147 2.9400 0.0135 2.7000 {0.2400) -8.16%
C0 Cobait 0.0000 0.0381 7.6200 0.0461 §.2200 1.6000 21.00%
CR Chrosiuva 0.0000 0.0428 8.5600 0.0529 10.5800 2.0200 23.60%
(] Copper 0.0i14 0.0891 17.8200 0.1224 24.4800 6.6800 NN
FB [ron 0.0109 0.4650 93.0000 2.1180 543.6000 50,6000 34,52
GA Galliua 0.0000 0.5461 109.2200 0.5781 115.2200 §.0000 5.49%
4 Potassiua 0.0000 95.2700 183,054.0000 156.4000 31,280.0000  12,226.0000 §4.11%
LI Lithiua 0.6000 0.0086 1.1200 0.0248 §.9600 3.2400 188.31%
LH Kagnesiua 0.0064 14,3900 2,878.0000 21,1500 {,230.0000 1,352.0000 46,983
KN Kanganese 0.0084 0.1399 27,9800 0.2202 £4.0400 1§.0600 57.40%
X0 Holybdenua  8.7380 1.2410 0.0000 1.2310 0.0060 0.0000
NA Sodiua 0.1338 2.6200 524.0000 4.8610 §72.2000 48,2000 85.53%
NI Nickel 0.0000 0.0707 14.1400 0.0596 11.9200 {z.22000  -15.108
P Phosporus 0.0588§ £2.5600 8,512.0000 34,4200 6,884.0000  (1,628.0000)  -19.13%
PB Lead 0.000¢ 0.2214 44,2800 0.2214 §4.2800 0.0000 0.00%
4] Rbodiua 0.0000 0.358% 71,7800 0.3151 75.0200 3.2400 {.51%
] Antimeny 0.1976 0.2266 45.3200 0.2685 §3.7000 8.3800 18.49%
St Silicon 1.8250 1.3490 0.0000 1.2280 0.0000 0.0000
SN tin 0.0245 0.1288 25,1600 0.1648 32.9800 7.2000 27.95%
Tl Titaniva 0.0114 0.0020 0.0000 0.0344 §.5800 §.3800
L Tallius 0.0000 1,8490 389.8000 2.0550 £11.0000 21.2000 5,44
U Uraniua 8.0000 1,1590 151.8000 1.9910 198.2000 46,4000 13,19%
v Vanadiua 0.0184 0.0452 9.0400 0.0518 10,3600 1.3200 14.60%
¥ Tungsten 0.0000 §.7410  1,348.4000 12,8800 2,576.0000 1,226.6000 90,903
A line 0.025% 0.3284 §5.6800 0.3264 §5.2800 {0.4000) -0.61%

8 Zirconiun 0.22 4 0.0181 0.0000 0.0193 0.0000 0.0000
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Dan Carlson Scientific Enterprises, Inc., 708 - 119th Lane NE, Blaine, MN 55434



Cheap way to “amplify” power of postemerge herbicides, possibly cut down on rates

“What a man hears, he may doubt.

“What he sees, he may possibly
doubt.

“But what a man does himself, he
cannot doubt.”

Seaman A. Knapp, founder of the
extension service in America, spoke
those memorable words long before

anyone envisioned the baffling
expermment we tried this summer.

Two postemerge herbicides,
Basagran and Poast, killed weeds
more effectively when sprayed on
weeds as the plants were being
stimulated by specific sound
frequences.

Excessive fertilizer recommendations under fire again

Fertilizer companies and laboratories
which recommend fertilizer
applications which are wasteful and
lead to pollution could find
themselves facing civil fraud
charges, says [owa Attorney
General Tom Miller. Miller and the
Iowa Department of Agriculture and
Land Stewardship co-sponsored a
conference a few days ago to focus
on this problem.

University of Nebraska
agronomist Don Sander tells
LandOwner that experiment stations
sent samples to four commercial
labs during 1973-86, following their
recommendations on test plots.

The labs recommended irrigated
comn fertilizers costing from $43 per
acre to $61. The university lab's
recommendations averaged $23 per
acre, says Sander.

“We believe the lab analysisis -
competent, We're primarily.

landowner

Volume 9, No. 16, September 21, 1987

concerned with recommendations
which are not based on yield
response research,” says Sander.

Ways to double-check tests:

1. Use a lab that's independent of
a fertilizer company.

2. Cross-check the independent
lab’s recommendations with your

state university by splitting samples.

Use replicated check plots to see if
you're actually getting results from
higher applications.

3. Retain a skilled agronomic
consultant whose job it is to
generate long-term profits for you.

4. Maintain an ongoing field-by-
field record of fertility tests,
materials applied and crop results
(see example in our July 27 issue).
5. Use sampling techniques that
reduce variability: Muitiple cores
pulled for each sample sent in.
Samples pulled the same time each

- vear. Consistent samnline depth.

f

the loan
T anew

Lhe atrracuon: Keasonaply pnced
land, and 10-year fixed interest rates
on new farmland loans. Fixed rates
were offered at 8%% during May,
then bumped to 9%% June 1. -

“It's an attempt to generate
profitable new business and stabilize
farmland vaiues," says Susie
Bullock, FLB of Texas. ‘

“Parcels of land are moving again,

4
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‘T'he Federal Land Bank of Texas

has an average current cost of funds
~ behind existing loans of about 9.5%.

Current Land Bank billing rates on
outstanding farm and ranch loans in
the FLB of Texas are at 10.25%.

The system’s Funding Corporation

has been raising new funds oni a
short-term basis at a cost of just
under 8% during 1987,
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~ Laugh if you want to, but the
risk:reward ratio is super.

We've been working with Sonic
Bloom projects for three years. A
plant growth regulator is applied to a
crop while the growing plants are

- stimulated into faster respiration and

translocation by a warbling sound
frequency. It sounds much like the
flock of barn swallows which swoop
over our farm pond.

- We've seen photomicrographs of

- plant stomnata opened wider than

normal under stimulation by these
frequencies.

And we've counted increases in
soybean yields in previous
expenments with the plant growth
regulator (now patented).

The inventor is Dan Carlson of
Blaine, Minnesota (612-757-8274)
— no relative of ours.

The reasoning goes like this: If
the sound increases absorption of
nutrients, wouldn't it also increase
uptake of herbicides?

We conducted six trials, and nired
a professional agronomist to rate
weed kill on four of the trials. The
expert was not told which plots we'd
sprayed accompanied with “music.”

We tested the weedkillers on
cocklebur, velvetleaf, pigweed and
giant foxtail.
~The increase in percentage of
weed kill, and suppression effect o

~weed growth, was statistically
. significant beyond the 95%
confidence level in almost all tials.

Naturally we'll continue testing.

Plots in which we allowed 24-hour
separation of sound-treated vs.
conventonal spraying showed he
greatest difference. Plots witii les-
than a 30-minute wait betwezn
spraying with and without sour~ =
adjacent plots showed the least
difference.

A cheap computer chip and small
loudspeaker, clipped to your tractor
battery, can generate the warbling
sound for almost no operating cost

- per acre, [f sound improves weed kili
- or allows lower herbicide rates, the
- rate of return on investment could
be very attractive.
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Biological bufis, here's what you've been waiting for

This is the followup to a LandOwner
article last spring promising that
we'd test several biological products
and tell you what happened.

They were an organic fertilizer
(Clod Buster), a hormone spray
called XL-27, a soil bacterial
stimulant named Grozyme, and a _
blue-green algae called Microp whnggx
is used as micrascopic “cover crop.

Right away, we learned why
researchers always conclude that
more research is needed before
conclusive evidence is confirmed.

For one thing, weather was
abhorrent in these parts: A record-
rainy April, record-dry August, a
killing frost in September and a
soggy harvest season.

1. Clod Buster: We applied a
semi-load of it this spring, over
winter wheat seeded last fall. This
was on a farm at the lowa-Missouri
border 180 miles away, and the
experiment went bonkers right
away: The applicator didn’t apply it
in the patterns as instructed.

This summer, our custom
operator estimated 40 bu. per acre
wheat in the 30-acre test area, but
the only control plots weren’t on
comparabie soil. The remainder of
the 70-acre field went far less than
that, some on clay knobs as low as
15 bu- per acre.

The soil under two years of the
treatment has visibly better tilth
when vou're working the ground.

So, we got a hopeful response,
but like most farmer “research” by
remote control, a precise amount of
benefit is hard to nail down in one
trial.

Sonic BloomThis growth regulator
was developed by Dan Carlson of
Blaine, Minnesota, We tested it at
the home farm, with some precision.
On soybeans, we averaged a 32%
increase over controls, in five
replications with vanious treatments.
In a sandy field, which had virtually
no rain n August, the best 3-acre
plot made 29 bu. while control beans
made 17,

The unusual aspect of this
treatment is that a high-frequency
sound is played about 15 minutes
before and after spraying. The
sound generator is carried on the
tractor. Neighbors think you're a
little weird. The theory: The

particular sound frequency
stimulates the plant’s metabolism, so
it absorbs and transports more of
the hormone treatment.

There's an extensive body of
research over the past couple of
decades showing that certain sound
frequencies have positive — and
negative — influence on plants.

We also rode a potato harvester in
Minnesota, where we saw a
skeptical grower harvest 19% more
No. 1 potatoes with the treatment.
The treated potatoes were visibly
larger and more uniform, with good
density and skin color.

We tested the sound/spray
treatment on garden vegetables, and
harvested more than 40 bell peppers
{rom one treated plant. A curious

V photographer trampled a second
treated plant. Untreated plants
yielded three weeks later than the
treated ones, with far fewer and
smaller peppers.

A vegetable grower in Minnesota
had similar positive response with
bell peppers and caulifiower,

Sweet corn treated with one
spray silked and tasseled about four
days earlier than untreated rows.

3. Grozyme results, we're told,
show up in improved soil conditions
the following year. So, this plot is on
hold. No real yield difference noted
on corn this year.

4. Microp, a symbiotic mix of
blue-green algae (cyanophyte) with a
second algae (chlamydamonas), is
intended to improve soil tilth,
Yen'neability, and water retention.
t's being introduced into the
Midwest this year by Soil
Technologies Corp., Fairfield. lowa,

Users say that compacted soils
gradually become “like coffee
grounds.”

In Washington state, growers
claim they've been able to reduce
fertilizer expense, yet hold up
vields.

All of this should maintain yields
with less fertilizer expense, improve
emergence and root penetration.

Our spring treatment on 30 acres
went on in June — rather late. It
should be applied alone over bare
soil and given time to multiply
before any other chemical
treatments are used.

This fafl, after one treatment. our

30-acre plot chiseled a bit more
easily than adjacent parts of the
field. The top inch appears more
crumbly, rather than puddied
together. Again, this will take some
time for yield results to show up.
We'll continue a spring-fail
application for three years.

Some test users in the Midwest
this season were convinced enough
to apply the algae to all their acres
this fall. It costs $8 per acre per
treatment, or $16 per year.

The effect of the Micro,
treatment is cumulative. First-year
results with 70 field plots tested by
the company show that 28% of the
plots had statistically significant
increases after only one
“transplanting” of the algae cover
crop.

. The algae are applied by spraying
in clean water (you are dealing with
a live, microscopic plant). Almost 10
billion cells per acre are applied.
Each milliliter of supplied
concentrate solution contains about
10 million algae cells.

The algae live in the moisture film
around soil particles, and in about
three weeks have multiplied 20
times. After 20 divisions, the total
wet weight of algae is around 25,000
Ibs. in the top four inches of soil.
The algae’s primary purpose in life is
to create polysaccharides, the same
beneficial sub:tances put into soil by
ather cover crops such as
sweetclover.

Polysaccharides range between
15% and 57% of total organic
matter. As little as .02% to .2% of
polysaccharides by weight in soil
causes significant aggregation of soil
p?r;icles. Such aggregation improves
uith,

Multiplication of the algae
generates polysaccharides totaling
.21% to .B1% of the weight of the
soil's top 4 inches. That's enough to
maintain substantial aggregation.

The company doesn't claim the
blue-green algae fix nitrogen.
However, rice growers in the Orient
commonly use varieties of blue-
green algae to enrich soil nitrogen.

Microp is considered a live cover
crop by the lowa Department of
Agriculture, Because it's not a
chemical, many farmers feel more
comfortable knowing they're not
applying something toxic.

It's like growing a cover crop
underground while you're growing a
puying crop above ground.

[andovwner 7
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Four “biological farming” ideas we'll test for you this summer —

e
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" Volume 6, No. 8, June 4, 1984 ' -

and report to you i»n LandOwner next fall

A preview for you from ferry
Carlson, LandQumer editor

A rising number of farmers tell
me they're looking at their crop
production costs in an entirely new
way. Rather than pushing input costs
to the “maximum profit" point where
the last extra dollar spent generates
only a dollar of potential new
income, they want ways to cuf crop
costs but hold yields constant.

Reasoning: High cash costs tied
up with a crop create a big debt
burden in case yields fail.
Risk:reward ratios favor lower cash
exposure.

Farmers who are searching for
ways to cut costs are looking into
biological products. This isn't
“organic farming” but it's
somewhere on the spectrum
between total chemical dependence
and zero chemical use.

" This is why. as your LandQwner
- editor. I'll be buying and trving
several manufacturer’s products in
field experiments this season in
practical farming operations.

If some of these products sound
far out. remember that in the late
1800s none of the scientific
community accepted Dr. Joseph
Lister's observation that microbes
cause disease.

Algae inoculation to reduce
erosion, increase soil tilth and
produce nitrogen. Rice farmers
around the world gain up to 35 lbs.
of nitrogen fixation per season from
blue-green algae in paddies. This
species has the same nitrogen-fixing
ability as the rhizobium that live in
nodules on legume roots. Scientists
have tried to hnd a nitrogen-fixing
microorganism plant or animal that
can live in the water film around soil
particles in non-irrigated soils. For
more than a decade, a few farmers
in the erosive Palouse region of
Washington have experimented with
a combination of two soil algae which
not only generate nitrogen, but
create a softer, more absorbent soil
structure.

One species exudes, as a waste
product, around 30 lbs. of plant
sugars. These polysacchandes help

* provide an environment that

supports the nitrogen-fixing species.
The "symbiosis”, or relationship,
gradually builds a soil which can
absorb more moisture, erodes less.
and supports higher yields.

The developers are trying to
soive one problem of bringing the
product to market: The algae must
be grown in a liquid medium.
Shipping and applying the organisms
this way is expensive. They're
trying to develop a way to dry the
algae, then revive them at -
application time.

We'll run field trials for soil
texture, yield and nitrogen content.

Stimulated foliar feeding.
Foliar-feeding piants directly would
be an efficient way to convert piant
nutrients and hormones to payoff ~
if the process wasn't so touchy. It
has proven erratic, sometimes
yielding results and sometimes not.

We'll test a novel means of
synchronizing plant uptake of growth
regulators with application time. The
claim comes from a Minneapolis
innovator who has spent some 20
vears developing the methodology:
A specinc frequency ot sound waves
are beamed at the plants several
minutes before and after three
separate applications.

Soybean leaves respond by hfting
their leaf tips erect, show test
photos. We'll see about that.

The inventor has grown
ornamental vines as long as 1,300
feet, pushed tomatoes to produce
over BOO fruit per plant and has
several other apparent plant
responses.

he scientific and commercial
community has responded either in
total skepticism or attempts to buy
out the developers techrucal rights.

We'll also try the sound-wave
generator as a means of inducing
weeds to absorb a higher
percentage of postemerge herbicide,
to see if lower rates will deliver
effective resuits.

Last vear, we found that a high-
quality hiquid fertilizer at a rate of 1
gal. per acre allowed effective
cocklebur kill when added to a spray
contairung as little as .4 pint of

Basagran. The theory was that plant
uptake became more effective by
addition of the fertilizer. If uptake
can be increased by sound
stimulation, that's certainly a cheap
route.

Botanists have known for years
that plants respond to certain
sounds (rock music can actually kill
some plants). but this is the first
commercially promising application
we've seen. - \

Humus application on heavy
clay soils. Rolling clay soils derived
from forests erode heavily under
crop production. And our nation’s
midsection is largely made up of
such soils. One producer of humus,
mined in New Mexico, claims that
500 Ibs. of his product per acre —
costing about $15 — wll over
several years build up organic
matter and yields. The theory:
Vastly increased microbial activity
converts more nonavailable minerals
into plant-available form.

Over time, less commercial
fertilizer is needed to maintain
vields. Results reported by other
tarmers have been most pronounced
on heavy, low-fertility sois.

We've applied 24 tons on alfalfa
and sovbean ground, and will be
looking for differences thus summer
and fall.

Trace minerals to stmuiate
biological activity and improve soi
tiith. Several products are on the
market which claim to be a
“catalyst” to encourage sol
microbial activity. Certainly they
don't feed microbes by themselves
because they're applied at rates of
only 3 to 12 ounces per acre. Test
data we saw from last year does
show some yield increases. But the
main claim is an improvement in sod
moisture retention, a gradually
diminished plow layer and greater
soil bacterial action. Lab tests show
a bacterial bloom following
application, but that surge gradually
tapers off.

The four concepts above will be
tested for yields and soil response
primarily on corn, with some tests
on soybeans, sweet corn and alfalfa.

andovemer 7
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Music to your ears? A growth regulator and sound system promises faster crop growth

Farmland’s productivity would jump
to a higher level if a combination of
foliar-spray hormones and hsgh-
[frequency sound stimulation proves
consistent on field crops.

As mentioned in our June 4 issue,
LandOwner is experimenting with
this unconventional treatment this
summer. So far, we've seen a
definite response on garden and
ornamental plants. It's too early to
tell on corn and soybeans.

The process was developed by a
University of Minnesota graduate,
Dan Carlson of Blaine, Minn.. who
markets the “system” through Dan
Carlson Scientific Enterprises, Inc.
(No relation to your LandOwner
editor). .

His agronomic studies pulled
together several experiments
showing that plants grow faster in
response to certain sounds. He
reasoned that the sound might
stimulate nutrient transfer, and

asked himself a revealing question:
What would happen if plants were
given a spray of growth minerals and
hormones while they're stimulated
to accept such nutrients?

Tracing with isotopes after
treatment did show a sharp increase
in nutrient transfer. Legumes such
as soybeans show a physical
response to the sound, such as a
change in leaf angle.

After 10 years of experiments, he
came up with a blend of growth
hormones and a sound generator
with which a few growers — those
not afraid of getting laughed at —
have gotten results like this:

Potatoes: Doubling of production.

Corn: 17.5% more ear weight,
16% more height, larger root mass.

Bell peppers: 100% increase in
production.

Sunflowers: 83% larger heads.

Tomatoes: 133% more vield, plant
foliage 54% larger.

Edible beans: 2,000 Ibs. per acre
vs. 1,400 Ibs. on the tests.

Greenhouse plants: More blooms,
faster maturity to marketplace,
substantially larger root mass.

Carlson has pushed a few plants
to extremes as a demonstration. For
instance, he stimulated an 18-inch
passion plant to 600 feet, which

ualified it for the Guiness Book of

'orld Records. Then he kept
treating it, doubling its size again.

For experimenters, Carlson sells
a S& kit (612-757-8274) which
contains the two parts of his
process: A cassete tape with the
desired sound frequencies
embedded in music, plus a sample of
the nutrient/hormone spray.

The scientific community remains
skeptical, says Carlson. He refuses
to sell his formula to major firms,
preferring to slowly keep
experimenting and rely on word-of-
mouth marketing among users. -



BioResearch Farms
5330 South Union Road
Cedar Falls, Iowa 50613

319-277-6347

PROTOCOL SUMMARY OF SONIC
RESEARCH IN CONJUNCTION WITH HERBICIDES

BioResearch Farms and ACRES 1Inc. are conducting a double-blind

test of the Dan Carlson Scientific sound generator as a stimulant
to herbicide uptake by plants. N : L :

The general hypothesis is that the sound generated by the speaker
carried on spray equipment is associated with an increase in
herbicide effectiveness. Presumably any rise in effectiveness
would be caused by an increase in plant absorption and
translocation, as the plant responds to the sound. :

Test No. l: Overnight separation, evening spray

General procedure: Herbicide sprayed without sound late in the
day, then same herbicide sprayed with sound 24 hours later.

Intent is to completely separate the sound effect from the plots
sprayed without sound. T PR ; . R

Test 1, Strip A:

Mixture was 4 pints of Basagran herbicide in 150 gallons of
water, 5 gallens of 28% liquid nitrogen fertilizer and 1 gallon
of molasses. The molasses and nitrogen act as a surfactant and
increase the Basagran effectiveness. Rate of Basagran per acre:
.66 pints or about half of recommended minimum rate.

The center boom and left-hand boom were activated, spraving at a
rate of 25 gallons of water per acre, using fan tip nozzles, on a
tractor-mounted sprayer. Boom height was 30 in. above the canopy.
Target weed population was a mixture of velvetleaf, rough
pigweed, giant foxtail, and cocklebur. '

Travel was eastbound, with no sound. Time: July 9, 6:00 p.m.,
with temperature 80 degrees, humidity in mid-70s and overcast

skies. Tractor was a John Deere 4430, driving in gear B2, at 1800
RPM, which is 5.5 mph. : SRR . ~

Test 1, Strip B: Same mixture was used 23 hours later. Same
speed. However, on this pass, westbound, the sound unit was
played. It was mounted on the loader assembly forward of the
tractor, and played 5 minutes before entering the field. After
the spraying pass, the tractor was driven back through the
identical tracks, with the sound wunit on (but no spray), to
simulate a normal return round which would be common .in
commercial conditions. : C o ' e
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RESULTS: Dr. Bertel Schou, president of ACRES Inc., Cedar Falls,
Iowa, rated six paired plots of the test July 17, 1987. The field

data sheet is attached. He was not advised of which treatment was
which.

His rating sheet notes N (north) which is the plot series with
spray only, not sound. S (south) plots have sound. His overall
comment : "Excellent velvetleaf control South side with fair
pigweed control (5 - 6 phyto) for suppression. A crop could make
it in the south but not in the north side."

Average ratings, in percent control:

Pigweed Velvetleaf Lambsquarters Cocklebur

Untreated 6.6 1.6 0.0 10.0
Treated with sound 45.0 8l1.6 26.6 76.6

The general weed canopy of grasses and broadleaves in the treated
plots was about twice as high as in the plots treated with sound,
indicating a suppressive effect. The dominant weed, rough
pigweed, was 20 inches high on average in the untreated plots,
13.6 inches high in the treated. At treatment time, plant
height was approximately 12 inches. Dr. Schou's comment is that

"It looks like weed growth almost stopped upon spraying the south
side plots." »

Test 2: Two-hour separation, morning sprays

Two test areas of weeds were selected which are out of sight and
hearing of each other, about a quarter-mile apart. One was
sprayed first with sound, the other without. Two hours layer, a
followup spraying was made to give each of the previous strips a
parallel treatment: The sound-treated strip was paired with a
strip sprayed without sound. The one sprayed without sound two
hours earlier was paired with a spray-and-sound strip.

A heavier rate of spray was used on these, slowing the tractor

speed to 4 mph. and applying approximately 1.5 pints of Basagran
per acre.

Test 2, first pair, with sound treatment first:

At 9:00 a.m. July 11, the sprayer was driven westbound in gear
A2, which is about 3.5 miles per hour, to deliver 1.25 pints of
Basagran per acre. The sound unit faced forward and was in use.
The strip was flagged on the south edge and allowed to dry.

This rate of Basagran 1is approximately a minimum recommended

b3



-3

rate, although for complete control a three pint rate would
normally be used with weeds of this height -- 10 to 12 inches.

RESULT: (Rated by Jerry Carlson, BioResearch Farms) 90% burndown

of rough pigweed. Some browning of grasses. Larger cocklebur
plants mottled and curled in 8 hours. : :

Two hours later, at 11:00 a.m., an adjoining strip was sprayed
with about a five-foot separation between the two passes. No
sound was used on this pass.

RESULT: 65% burndown of broadleaves. Slight browning of grasses.
This is nearly a regular recommended rate of ‘Basagran.

Test 2, second pair, with sound treatment second:

At 9:24 a.m. July 11, the sprayer was driven westbound with no
sound in gear A2, delivering 1.25 pints of Basagran per acre. No
sound was applied. Normally, this is enough of a treatment to

burn down weeds, especially since there is 28% fertilizer to
increase toxicity. '

RESULT: Estimated 60% burndown of broadleaves.

At 11:30, the sound pass was made alongside Test 2's no-sound

strip.

RESULT: 85% burndown of broadleaves. Some larger plants == two

feet high and larger -- burned but not killed.

Test 3, Poast herbicide on giant foxtail

On July 11, Poast grass herbicide was added to the Basagran mix
used above to provide a rate of .5 (one half) pint per acre. This
was sprayed using the sound treatment on a strip of giant
foxtail in navy beans, The foxtail was six to eight inches over
the navy bean canopy, and 20 inches tall overall.

One hour later, an adjoining strip was sprayed without sound,
using the same mixture and application rate.

RESULTS: Dr. Schou estimates an 85% kill on the sound-treated
strip, 50% on the adjoining strip <treated without sound. Some
uneven results were visible in both strips because the crowns of
the target crop were only about 10 inches below the spray
nozzles, resulting in uneven coverage.

Further tests will be done on smaller sized grasses in soybeans.
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Test 4, One pint Basaqran vs. one-half pint rate on 24-inch
cocklebur and velvetleaf in soybeans.

On June 11, near noon, under approximately 80 degree
temperatures, Laredo variety soybeans from Challenger Seeds in
Waterloo, Iowa, were sprayed with the following treatments:

1. One pint rate, no sound. Spray material was same as used in
Test 1 above, including 28% liquid nitrogen and molasses.
A quarter-mile strip, 14 rows wide, was sprayed.

RESULT: 70% control of velvetleaf, 80% control of cocklebur.
Necrosis (burning) of leaf edges on soybean top canopy where

entire leaf was wetted by spray agent. No damage to lower leaves
of crop.

2. Two hours after the above treatment, after the spray material
had dried from the no-sound trip, the adjoining 14 rows were
sprayed with the sound treatment on, but travel speed was doubled
to cut the rate in half - to .5 pint per acre.

RESULT: No discernable difference in results. About 70% control
of velvetleaf, 80% control of cocklebur. Same amount of leaf
damage on soybeans. By July 17, the soybeans had mostly
recovered from the leaf damage by putting out new leaves. No

reduction in plant growth rate, compared with unsprayed beans in
adjacent rows.

General observations on all the above tests

It appears that a two-hour separation of tests with and without
sound is not enough to avoid some "blurring® of results. Further
work will be done with low rates and 24-hour separation, with

application done between 8 and 9 a.m.
9% /T /5T
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BioResearch Farms
5330 South Union Roac

Cedar Falls:.. Iowa 5061
DAN CARLSON SCIENTIFIC ENTERPRISES, INC, 319-2776347

708-119¢th Lane N.E., Blaine, Mn. 55434

AFFIDAVIT OF
GERALD CARLSON

Gerald Carlson, being first duly sworn on oath, statoes

as follows:

1. That affiant resides at 5330 South Union Rozd in

Cedar Falls, Iowa;

2. That currently affiant is emploved as a scnior

editor of Professional Farmers of America in Cedar Falls, Iowa,
a marketing anc financial management firm which is an advisory

service to farmers across the United States;

3. That affiant also owns and operates farms in Black Eawk

County, Iowa, and in partnership in another farming opzration

in Van Buren County, Iowa;

4. That affiant crew up on a farm in Southwost Iowa and

farmed therc with his family through hich school, obtair

[
MR
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Fasters Degree from Iowa State University in Acricultura. Zusiress
and Economics and Journalism; -

S. That affiant was three vears in the Air Force; ten

vears with Farm Journal Magazine, at which time he traveled
nationwide to study all factors of aariculture, but carticularlv
agricultural economics;

6. That affiant is presentlv a senior editor at Professional

Farmers of America, editing the newsletter called "Landowner",
which is primarily related to farmland, conscrvation manaaement

and_financial management, the business side of farmlanc;



7. Affiant is also actively engaged in farm level

research and other biological applications with the goal of

reducing the overall cost of production and the improvement

of food quality;

8. Affiant's farming operations Span sovbeans, corn,

alfalfa, bect and sweet corn rroduction;

9. 1In 1984 affiant began testing Sonic Bloom oroducts

of Dan Carlson Scientific Enterprises, Inc. on 30 acres of

soybeans;

10. Affiant established eight replicated plots and two

sets of control plots in which Sonic Bloom applications were

applied one time and two times;

11. The Sonic Bloom process was applied bv activating the

sound unit and then applying the Sonic Bloom nutrients in a

one ounce per gallon spray mixture;

12. That although there was an extremely dry Aumust in

which we had less than one inch of rain for the entire month,

the treated acreage showed approximatelv a 30% increase over the

untreated acrecage. This was full season soybecans on light sandwe

ground in Black Hawk County, Iowa. That the test data is

attached hercto and made a Part hereof as Exhibit A,

13. That it was clear to the eye what was happeninag on

the treated plots, since there was more vegetative qrowth and a

larger size bean and increased number of pods on all those plants.

14. That affiant also did some experiments in the

vegetable area treating the Plants with sound and sprav every

week on bellpeppers, bush beans, tomatoes, and even on lawn arass,

the physinlogical results arc very obvious. For example, on the



succulent type of plant such as hﬁsh beans, thev hecome much
more prolific; they bedr over a lunger period of time and
the regrowth is much more rapid after cach pickina;

15. This year, 1985, we have approximately six
replications. These arc strips about 400 ft. lonag and six
rows wide on the three plots totalling about ten acres at my
home at 5330 South Union Road; the growina conditions this vear
wore nearly ideal, except for July, when we had very little
rain,

16. The soybeans on the treated areas achieved an
average height of about 42 inches, some as high as 4% and 52
inches measured, and the plans produced clusters of six to nine
pods per cluster with large beans; |

17. The control plans, which run side by side across
several soil tvpes, are shorter by several inches. There is a
bit more lodging and th: plants did not have the new top .rowth;

18. In late August and September we had about 4% inches
of rain on this particular location and the treated plots
continued to blossom and generate new top arowth, but the
untreated plots tended to lodge and not develop 'fresh top arowth;

19. There was about an eight to fourteen inch difference

in the overall vegetative plant height, the treated plants beina

taller than the untreated, and this was due to a very visible

amount of additional top growth in August. In other words,

there was more plant vigor when the moisture became availabhle.

20.  The 1985 llarvest is attached as Schedule A, 1986
Harvest, Schedule B. ‘ ‘
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2l. Last spring, affiant tried one of the Sonic
Bloom experiments, which was soaking the soybean seeds for
12 hours in a solution of one teaspoon of Sonic Bloom spra-

material to a gallon of water. This solution was supplicd

to a pioneer brand early variety of bean sced, and we soread

these out on a flat absorbant surface, and maintained the

wetness of this by continually applying a fresh solution everv

ten to fifteen minutes, keeping the beans wet, and allowing

them to absorb the moisture until they have swollen in size

over four hours by about 30%, all the time applving the sound;

the treated cseeds were then Put in one planter box out of six

N

so that we would have a pair of treated rows side by side in a

pattern of four untreated and two treated, or five untreated

and two treated, with the left hand planter box of a six row

planter carrying the trcated seeds: as the first beans beaan

to emerge so they could be rowed, as we call it, affiant sent

--Observers out and asked them to report back to the affiant and

tell him what they saw; the observers stated that it "looks

like you only planted two rows" because thev could see two

rows emerging and the other rows had only beaqun to crack the

ground as the beans emerged; there was uniform emeraence in

excess of 90%; there was a higher percentaqe of germination

and more uniform germination of the treated rows versus the

untreated rows.

Further affiant sayeth naught.
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1)

Sound and spray averagce per acre: 10 17 13,967 S 0.774
Sound alone average pol acre: 9,060 12,620 0.718
Average advantage for three sprays plus ) )

ying time: 11.94% 11.07% 10.79%

sound versus sound alone at sgra

Samples taken from plcts approaimately 200 feet from the test site,
and thus somewhat isolated from the sound, averaged 8,140 lbs. and

9,768 ears per acre. These samples were ~aken at random points
in the untreated field. This may not be enough distance to
isolate completely from the sound urit.

Untreated sweet corn 200 ft. away

32.88% 42.98%

scund and spray:
11.13% 29.20%

Increase over untreated,
scund al»one:

Increase over untreated,

are

Discussion: The increases for total pounds of production
and

consistent with earlier work in 1984 and 1985 on soybeans
vegetables.
One of the interesting aspects. is the number of ears which reached

market size. The treated plants, whether with sound alone or
sound and spray together, generated more double ears and pushed

them to maturity.

Customer acceptance of this variety, from the total plot, was

very high. Our retailer/buyer told us, "Don't you dare miss planting
this kind of corn for us again next year... maybe twice as much.”

Promising researcn: Testing of total solids and sugars in
treated versus untreated. Testing of such content several days
after harvest, and after freezing and being kept for a ycar.
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FIELD TRAILS WITH SOYBEANS, 1986

Biokesearch Farms, Cedar Falls, Icwa 50613

were sprayed four times with

Three strips of 30-in. row scybeans
27, July 5 and 12.

a tractor mounted sprayer in a 40-acre field June 18,
The sound unit was mourited facing backward, and one round trip was
used per treated strip. This exposed the treated area to two passes
of sound, one of spray. Pressure was 35 lks. and 12 gallons of
unchlorinated well water was the carrier. Fan type nozzles were used.

Treated Untreated
(bu,/a) (bu./a)
Yield average of three replications: 44.3 34.1
31%

Increase in sound/spray treated:

T'.is of is a “"field style" test and has only threc replications,
but it is consistent with earlier soybean work. The plot was on a
neighbor's land, and was planted May 28 because of late rental
arrangements and wet weather. Weed control was conventional
premerge, with a post spot spray. Weed control was good in both

treated and untreated soybeans.



Dan Carlson Scientific Enterprises, Inc.

State of New Mexico
Coun;y of Rio Arriba

Affidavit of Gabriel Howearth
Gabriel Howearth, being first duly sworn, on oath, states as follows:
That I am a Master Gardener; {See resume attached.)

That for the last 10 years I have been collecting strains of ancient,
historic open-pollinated seeds, which have been close to extinction,
and have been developing seed banks of such seeds;

That as part of my experience in developing sced lines, | have tested

many products using standard testing procedures with test plants and
control plants;

That for the last two years, [ have been working with the Pueblo

Indians at San Juan Pueblo, New Mexico to assist them in the development
of their agricultural program, and as part of that program, ! have
cultivated a three (3) acre research garden;

That I have grown out many of the historic sced lines in that garden
for the last two years, and during this last season, I have tested

Dan Carlson's process in the garden, and I have found that the process
is very effective;

That the process was applied as follows: during the test period the
sound unit was posted in the garden and activated one half (1/2) to
one (1) hour before and after each foliar spraying, which took place
three to four (3-4) mornings (6-9am) every other week: the foliar
spraying was done by hand on account of the large variety of test
plants in the research garden (the total number of sprayings on each
variety is indicated on the attached data sheets); the controi plants
were treated by sound, but not by foliar spray;

That I have attached all of the data I have collected on the varieties
tested during the 1985 growing season at the Research Garden at San
Juan Pueblo, New Mexico, said season beginning April 15, 1985 and

ending November 15, 1985, which is hereby and herewith attached hereto
and make a part hereof.

Further affiant sayeth naught.
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8% S3n Juan Pueblo Agricultural Project e
Fertilization Trials Research Data

CROP, VARIETY SOIL TYPE - TYPE/QUAT, TIMES PLANT X GERM. 1ST TOTAL # TOTAL  AVG. YIELD FOLIAR COMRENTS

OF FERTIL, IRRIG. DATE FRUIT/ OF PLANIS YIELD PER PLANT  SPRAY
{See Note 1) SEED (1bs.) (1bs.)  (Note 2)
ANARANTH
Cruentes Mul~ Clay-loan, 2 W7
titlora 1.9 ph
Row 1 NI3I2IN 97 8/25 305 65.0 0.2 4/0  Sonic Bloom increased
Row 2 NIJI2IN 97 8/30 218 39.5 0.14 t  avg. yield troe 1600
Row 3 N/L.SI2 9% 8/ 29 80.8 0.2 4/0  to 2600 lbs/acre, and
Row 4 NLSI2IN 95 17 312 1.3 0.12 ¢ reduced avg. aaturity
Row 5 N/LS/NIN 3% 8/30 o S1.5 0.19 470  tise by IS days.
Row & N/LSINIR 95 93 281 30,7 0.12
Hypochondria- Clay, Rocky 2 N
cus (goiden) 8.0
Row § N/3/2% 9%  8/20 298 70.8 0.24 4/0  Sonit Bloos increases
Row 2 N/3/2/N N 8/ Jo8 31.2 0.12 & avg. vield fron 1800
Row 3 N/N/NIN 3 822 m 68,1 0.2} 4/0 to 2750 lbs/acre, and
Row 4 N/N/N/N 90 m 283 2.6 ¢.11 ¢ reduced avg. saturity
tise by 13 days.
Nepalese Clay loas, 3 S
7.9 phh
Row | N/I3ININ % 9/18 256 7.8 0.28 /0  Soaic Bloom increased
Row 2 N/3INN % N m 38,3 0.13 avg. yield froa 2000
Row 3 N/RININ % 920 7 67.2 0.3 5/0  to 2930 Ibs/acre, amd
Row 4 N/NININ 9% Y 3t 33.7 0.1% ¢ reduced avg. saturity
tise by S& days.
Cruentes Adobe, Sandy 3 /2
(¥hite) Loas, 7.7 ph
Row 1 N/BIN/N R T 548 157.0 0.9 8/0 Sonic Bloom intreased
Row 2 N/&/N/IN 9% 8/31 79 85.8 0.13 t avg. yield from 1900
Row 3 LIRYLTE 93 8/28 567 146.8 0.26 6/0  to 3025 lbs/acre, ant
Row 4 N/3/NIN 93 93 398

t  reduced avg. aaturity
/ tise by {4 days.
0 sprays control

6 sprays Sonic Bloom test

Note I: Notation conveys both aagunt and kind of soil additives used. The four additives used are listed in this order:
Biodynaaic Cospost/Humates/Sulfur Soil/Kelp. Respectively, the amount used of each type is expressed in pounds or
as M for none, L for light application, M for medius and H for heavy,

Note 2: Similar to the above notation for fertilization, the foliar sprays used are listed in this order: Secaic Blooe foraula/
Seacrop. The nuabers reier to the ¥ of applications of each, 1t sound alone was used there 13 an asterisk (¢),



¥+ San Juan Pusblo Agricultural Project &4
Fertilizalion Trials Research Data
CROP, VARIETY

SOIL TYPE  TYPE/QUAT. TIMES PLANT X GERM.

éo

IST TOTAL & TOTAL  AV6. YIELD FOLIAR COMMENIS
0F FERTIL. IRRIG. DATE - FRULT/ OF PLANTS YIELD .~ PER PLANT  SPRAY
{See Note ) " SEED : ‘ (Note 2)
NELONS
Atghani Clay, loas 7ooS1B 90
honeydew 1.9 ph
Crater | NN 9/9 3 34 1.3 5/0
Crater 2 ‘NI212IN 9/14 3l 19 6.3 ]
Crater 3 NI1I2IN 911 2 2 10.5 510
Crater 4 NILI2N an 3 17 5.7 t
Crater 5 N/N/NIN 8714 3 2 1.0 510
Crater & N/N/NIN 928 M 11 4.3 '
Solden honey Adobe, sandy 6 518
Wateraellon  loas, 7.7 ph
Crater | R/2/ININ 9% 8/17 2 23 12,5 510
Crater 2 RIZINN % &8 3 il 1.0 *
Crater 3 N/LININ 98 8/i8 3 8 9.3 /0
Crater 4 NILININ 8 828 2 10 5.0 +
Crater $ N/N/NI 95 8/ 3 19 6.3 510
Crater & N/R/NN 85 /3 3 10 3.3 *
Escondido Gold  Adobe, loaa 1 12
Huskselon 7.8 ph .
Crater N/NF2IR 98  8/29 3 3 10.3 4/0 Seeds were soaked
- Crater 2 NN 95 914 3 1§ 6.3 ¢ in S,0. overnight
~ Crater 3 NIN/LIN 98 91 2 20 10.0 4/0  whereever the foliar
Crater 4 N/N/VIN 30 974 M 18 S.3 v spray was later used.
Crater 5 N/NIN/N 95 9/3 2 2 10.0 4/0 g
Crater N/N/RIN 8s  9/10 3 12 4.0 3
Crinson Sweet  Adobe, loaa S S
Nateraelon 7.8 ph.
Crater | N/NIN/R 95 8731 2 i} 1.9 12/0  Cptisua nusber
Crater 2° NINININ 9% 91 2 27 3.9 1070 of toliar appli-
Crater 3 N/N/NIN 95 913 3 H 10,3 8/0 cations seess to
Crater 4 NINININ 90 99 3 19 5.3 10
Crater 5 N/N/NIN 95 9ty 3 18 4.0 4/0
Crater & N/N/NIN 95 919 2 L) 1.0 ]

Note I: Notation conveys both amount and kind of soil additives used. The four additives used are tisted in this order:

Biodynamic Cospost/Humates/Sulfur Soil/Kelp. Respectively, the amount used of each type is expressed in pounds or
as N for none, L for light application, X for medium and M tfor heavy.
2: Sisilar to the above notation tor fertilization, the foliar sprays

Note 2
Seacrop. The nusbers refer to the ¢ of applications of each.

used are listed in this order: Sonic Bloos forsula/
1+ sound alone was used there is an asterisk (¥,



#3 S3n Juan Pueblo Agricultural Project e+

Fertilization Trials Research Data

CROP, VARIETY  SOIL TYPE

FEPPERS
Cubanelle Adobe, Sandy
Loas. 7.7 ph
Row |

Row 2

Row 3

Row 4

Italian -
Sweet aarconi
Row 1
Row 2
Row 3
Row 4

Sane is above

Choco Same as abave
Row |
Row 2
Row 3
Row 4

Cayenne Sase as above
Row |
Row 2
Row 3
Row 4

Santa Fe Sase as above
Row 1}
Row 2
Row 3
Row &

De Comda
Row |
Row 2
Row 3
Row 4

Same as above

Chisayo Same as ibave
Raow 1
fiow 2
Row 3
Row 4

Note L: Notation conveys both amount and kind of soil additives used.
Biodynaaic Coapost/Husates/Sul fur Sail/Kelp.
as N tor none, L for light application, M for aedium and H for heavy.

TYPE/JQUAT. TIMES TRANS-
OF FERTIL. IRRIG. PLANT NATURE MNATURE QF PLANTS YIELD
DATE

{See Nate 1}

R/2/UN
R/21210
N/NI2IN
NINIZIN

22K
NI212IM
N/N/2/N
N/NI2IN

NN
NI2ITIN
N/N/2IN
N/N/N/IN

N2
N/2/2/K
N/N/2IU
N/NJ2ZIN

N/2F2N
NI2I2IN
NI2ZININ
NI2ININ

NI2/21%
N/2/NIN
NINI2/N
N/N/N/N

NIZI2IN
NI2/21N
N/N/KIX
R/N/N/N

6/9

6i%

o/9

/9

b/9

6/9

157 IST  T0TAL & TOTAL
FRUIT  SEED {FRUITS)
/21 I8 18 609

Lo 930 14 amn
/20 9/20 19 604

s 103 20 307
8/27 9/9 13 43

W e 14 2
8/21 18 459

W s 17 22

s 914 20 412

5 91 18 37b

vy N 16 318
/10 973 20 308
8/25 98 22 1502

MR Y 19 893
/a1 9 18 1402

LA T ] 2 827
8/30 /14 : 918

L2 BT 17 9t
8731 914 3 913

93 9y 16 35
8/24 917 19 609
8/24 98 a2 622
82y vk 15 485

L e 16 59
818 8/30 1% 390
8/2! 9/% H 8
8/22 93 18 in
8/21 1 21

Respectively, the

33.83
17.34
ML)
13.33

29.07
13.81
25.50
13.29

20.80
20.99
19.88
13.40

70.09
47.00
17.89
19.38

15.90
3.7
45.73
33.31

32.05
.27
30.38
28,69

24,38
1.7y
21,08
13.00

AVG. YIELD FOLIAR
PER PLANT  SPRAY

{Note 2}

8/0

8%

8/0

8/0

8/0
80
8/0
8/0
6/0

6/0

§/0

570

6/0
870
870
6/9

6/0

§/0

€1

CONNENTS

Plants satured
21 days before
normal with
such aore yield.

Natured 19 days
betore norsal with
very large fruit.

Sprayed alternate
plants in each row
and yields
corresponded,
(eg.:Row 1, alter-
nating spriy with
sound and sound
only resulted with
J4, 14, 29, 15, 37.
1, 27, 12, 12, 9,
35, 18, 28, 17, 31
1, 39, 18.)

Saae as Choco.
{see note and
exaaple abovel

The tour additives used are listed in this crder:
asgunt used of eich type is expressed in szunds or

Kote 2: Simlar to the above notation for #ertilization, the foliar sprays used are listed in this orders Sonic Blooa forsulaf
Seacrop. The nuabers refer ta the § of applications of each.

1§ sound alone was used there is an asterisk (#),



€2

tt San Juan Pueblo Agricultural Project st
Fertilization Trials Research Data

CROP, VARIETY SDIL‘TYPE TYPE/QUAT, TIMES TEANS- X GERM. ST TOTAL & TOTAL AVE. YIELD FOLIAR COMMENTS

OF FERTIL. IRRIG. PLANT FRUIT/ OF PLANTS YIELD PER PLANT  SPRAY
{See Note 1) DATE SEED {1bs.) {1bs.)  (Note 2}
TONATOES
Marvel Rdobe, sandy, N/2/4/N b b/b
loan, 7.8 ph :
Row 1 \ .99 12 He 43.25 8/0 In tosatoe trials,
Row 2 ‘ : : S92 12 492 41,00 5/0  we varied nusber
Row 3 ; My 1 48 30.47 4/0  of treatasnts with
Sanic Bloos to
Peron Sprayless Sase RI2IAIN b o/b detersine optisua
Row { 913 12 28 3.4 8/0 asount, Although
Row 2 /17 11 244 21,91 510 not conclusive, 1t
Row 3 92 i1 193 17,59 4/0  appears that between
6 and 8 are best,
Bonny Best Sase  © NJ2/NIN & bib because less thin &
Row | : ’ t13 1t 34 39.45 8/0 brought lower yreid.
Row 2 : 9/4 12 397 33.08 6/0 0t course, earlier
Row 3 9710 12 258 21.50 470 aaturity and higher
yield than norsal
Stupice Sane N/INJRIN b &/b were observed.
Row 1| ’ 8/22 12 Si4 42.83 8/0
Row 2 : 8/26 10 407 40.70 810
Rox 3 9y 12 32 26,73 4/0
Large Cherry Sane N/N/NIN & s/b v
Row | . - 8/28 11 1973 179.58 8/0
Row 2 ' . 9/1 tl 1788 162,538 8/0
Row 3 _ : \ : : 9/6 12 1314 126.17 40

Note 1: Notation conveys both amount and kind of smil additives used. The four additives used are listed in this order:
Biodynamc Coapost/Humates/Sulfur Soil/Kelp. Respectively, the isount used of each type 15 expressed in pounds or
as N for none, L for light application, M for sedium ind H for hedvy.

Note 2: Similar to the above notation for fertilization, the foliar sprays used are listed in this orders Sonic Blooa forsula/
Seacrop. The nuabers refer to the ) of applications of each.  1f sound alone was used there is an asterisk (¢},



44 San Juan Pueblo Agricultural Project e+
Fertilization Trials Research Data

CROP, VARIETY

&

SOIL TYPE TYPE/QUAT, TIMES PLANT I GERM, IST TOTAL # TOTAL  AVE. YIELD FOLIAR CONMENTS
OF FERTIL, IRRIG. DATE FRUIT/ OF PLANTS YIELD PER PLANT  SPRAY
{See Note 1} SEED {Nota 2)
CORN
Handan Red Sandy,adobe I 8/15
Sweet loas, 7.6 ph
Row | N/GIAIN 9% 9t0 108 427 3.95 4/0 In one case, one
Row 2 N/&I N % U3 120 25§ 213 t  geed sade § stalks
Row 3 N/3I4IN 93 9 1 M2 3.84 40  and 14 ears. On the
Row 4 N/3T4IN % YB 131 297 1.9 & average, ears were
Row § N/ININ/N 9% 9/12 128 483 .1 4/0  twice noreal size.
Row & NIN/INI 9% /30 122 1715 1.3 *
Inca Rainbow Heavy Clay, 4 518
Sweet Racky, 7.9 ph
Rows {-3 N/3ONSIN % 3 868 2739 4.10 &/0  Seeds for this
Rous 4-4 N/30/1SIN % s 716 1894 2.4 ¢ section were socked
Rows 7-9 N/IS/ISIN 92 974 435 2387 .73 6/0  with Sonic Blooa and
Rows 10-12 N/1S/LSIN 85 9 850 1512 2.33 ¢ cane wp in 2 days.
Rows 13-15 N/SI1SIN % 93 498 2504 3.3¢ 6/0
Rows 16-18 NISIISIN a7 647 1403 217 '
Rows 19-21 N/NININ 9 9/5 802 2142 1.56 670
Rows 21-24 N/N/R/N 83 9/18 387 1023 174 (] p
Hickory King Clay, Loan 2 5%
8.0 ph \
Row 1| N/&IA/IN 98 912 117 412 1.92 3/0  Sonic Bloom sheriened
Row 2 N/&I4IN 98 96 132 2440 2.12 +  saturity tiac iros ”
Rox 3 NI3I4IN 95 972 108 401 .1 3/0  noraal of 120 days to
Row 4 R/ 374IN 9% 9/8 152 217 2.2 ¥ 99 days, despite very
Row 5 NiNJ3IN 90 /4 124 380 3.06 3/0  cool growing season,
Row & N/N/3IR 90 9/9 112 14b 1.93% (] Norsally, this aty

Note {: Notation conveys both amount and kind of soil additives used.
Biodynanic Compost/Humates/Sulfur Soil/Kelp. Respectively, the

only produces | .a¢
per stalk,

The four additives ysed are listed in this order:
anount used of each type is expressed in pounds or

as N for none, L tor light application, M for aediua and H for heavy.
Note 2: Sisilar to the above notation for fertilization, the foliar sprays used are listed in this order: Sonic Blooa forsula/
Seacrop. The nuabers refer to the ¥ of applications of each. [+ sound alone was used there is an asterisk (#),
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1975

6/76-11/76

12/76

2/78

1982

GABRIEL HOWEARTH

Graduated from Fullerton College, CA with Assoc1ates
Degree in both Music & Architecture. :

‘Apprent1cesh1p with Alan Chadwick, world reknown master

gardener who came up with the French Intensive/Bio-dynamic
System of gardening. Parttime study with him during school

~year at U.C. Santa Cruz and full-time dur1ng main growing

season.

Apprenticeship with Peter Dukish, well-known Bio-dynamic
farmer and teacher of Rudolph Steiners principles and

phllosoph1es especially in regard to farm1ng Also prepared

the apprentices on many levels for going to third world
countries and spreading this method of farming and gardening

'on a very personal and spiritual level. Peter was my main

inspiration to spread this form and sp1r1t of agriculture
wherever [ went.

© With this inspiration I moved up to Oregon to begin farming
_where land was still cheap. During the next 7 years I

perfected what I had learned WIth very practical experience

on a 600 acre organic farm.

Setting up and running an organic seed and herb company -

Earthstar Botanicals, now called Peace Seeds - provided

him with hands-on learning of JUSt about every aspect of
agriculture (including processing and marketing).

During these two years the farm had most of its land either

in non-hybrid seed crops or in medicinal and culinary herbs,
which were sold both wholesale domestically and internationally,
and retail in our seed and herbal products catalog. During
these two years our organic 10 acre permacultural orchard and
vineyard began bearing what we had planted a few years back.
That was quite a process in itself. Between pruning, organic
spraying, integrated pest management studies and application,
soil building with legumes, harvesting, fruit drying, juice and
wine making I began an apprenticeship program which encompassed
all of these activities both as hands-on experience and in the
classroom and laboratory making both food and medicinal
oreparations and doing soil and nutritional analysis.

During aimost every winter of this seven year cycle I spent
time in the Yucatan peninsula, Mexico. farming with Mayan
villagers. I was able to glean much practical knowledge of
their ancient farming techniques as well as help them by
developing product lines out of their crops, setting up solar
driers, providing new seeds and showing them how to grow
tropical medicinal and culinary herbs organically. Both dried
tropical organic fruits and herbs have helped greatly boost
their economy and health as the demand and price for both of
these crops goes up all the time.
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Moved to Santa Fe, New Mexico to study accupuncture to really
fully understand the healing properties and how to use the

herbs I had been growing in the most effective way. But cnce
again the plant and seed spirit called me back this time -

work with Rio Grande Pueblo Indians and help them return

and regain their native roots through agriculture. Throu:n a
grant with Eight Northern Indian Pueblos I, an elder far-er

and several Indian apprentices grew out a three acre re.earch
test plot of nearly 300 non-hybrid varieties of grains. vegetables,
fruits and various herbs. The research data pointed the project
toward seed crops of many varieties including their native
strains of corn, chili-pepers, melons, beans, squash and amaranth
as well as some newcomers to the region - quinoa, various herbs
and root crops.

We are now carrying out seed searches in traditional communities
and establishing seed banks to preserve older seed varieties.

We are carrying out research and development with these native

seed strains as well as with imported heirloom strains. We

are using the higher return which seed crops offer to encourage
our young people to return to farming. Training and technical
assistance will include state-of-the-art techniques for sustainable
agriculture as well as the Elder's guidance on carrying on the
older traditions. Finally, we are establishing a seed market
company to provide a dependable outlet for their crops.
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The Intercrop Two-level Aboricultural Project

The Intercrop Project is based on the concept of required biological space. Trees and plants
of different types have different requirements as to water, light, physical spac?e, and protection from
the elements. | ‘. - ‘} |

In the Intercrop, an attempt is being made to use this concept in the planting of fruit trees.
Hardy citrus trees grafted on to salt-resistant rootstocks have been introduced to a recently reclaimed
area. And between these trees, the more delicate subtropicals have been introduced, the malabar
nut, the mangosteen, the acerola. o

The citrus trees grow quickly, thrive in full sun, need little protection from the wind and have a
dense, deep root system. The mangosteen and the malabar need protection from wind and sun, they
grow siowly, are not large trees and have shallow root systems.

The trees in the intercrop have been chosen to complement one another, allowing for a closer
planting and a saving in drip irrigation equipment and land. In theory, two orchards will be able to |
occupy the space of one. | o

The current experiment is designed to turn theory into fact.
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Ketura Experimental Grove, Kibbutz Ketura, 88840, Israel

Sonic Bloom, sound and spray was applied five time to 70 young citrus and subtropicals in the
~rcrop Project (see following page for an explanation) at five suggested intervals, some of which
re estimated by the behavior of older trees in the grove.

The trees invoived were as follows:

12 Miniola/HH and 6 controls

3 Orlando/HH and 3 controls

8 Blood Oranges/HH and 4 controls

10 Mandarin/HH and 4 controls

10 PomelitYHH and 6 controls

14 Valencias/HH and 8 controls

4 Nova/HH and 4 controls

4 magosteen and 4 controls

4 malabar nuts (bombax glabra) and 4 controls

4 acerola and 2 controls

The sound and spray was applied as per directions, though none of the trees are mature
enough to safely bear fruit; so the fruit that set was removed by hand, and the fifth spray and sound
application followed the fourth at a three-week interval.

The results were interesting.

Among the subtropicals there was a general increase in vigor, less chlorosis, good growth and
color. None of the treated subtropicals showed signs of salt-poisoning, while 2 malabar nut trees and
1 mangosteen in the control group were badly marked by leaf burns.

Albinism disappeared in the blood oranges and pomelits in the treated group. The mandarins,
...nolas, novas and orlandos had excellent growth and color and few signs of deficiency, apart from
one case of "Little-leaf syndrome"” in the mandarins. The control group was less healthy, with three
rrees showing zinc deficiency signs, and two other marked chiorosis.

Increased resistance to spider-mites was noted in the blood oranges, the minolas, the mandar-
ns énd the valencia oranges. One application of a mild miticide was enough in the treated group.
The controls groups required two applications.

Cenrtainly, this second experiment with citrus has pointed out the need for a larger experiment
in a commercial orchard, on trees that are old enough to bear fruit.

Only in this way will the system be proved truly effective.



Ketura Experimental Grove, Kibbutz Ketura, 88840, Israel
Sonic Bloom in solution to remove growth inhibitors iﬁ seeds of desert plants. .
The four desert plants: a description, the experiment.
Tylosema escuelenta, the morama bean: 10 in 100 ccliter solution
' : - 10in 50 cc/liter solution
10 control |
The morama bean is a native of the Kalahari region and not a cultivated plant. It produces
seeds similar to the groundnut and a huge edible tuber which is also used as an emergency source of
water by humans and animals. One of the problems that stand between the morama and cultivation
is the presence of growth inhibitors in the seeds. The seeds do not sprout until the inhibitor is
leached away by sufficient quantities of moisture. In the wild, this means that the plant does not
sprout unless there is enough water to see it through the season. ‘
Of the 10 seeds in 100 cc/iiter solution, six sprouted within a month after two hours soaking
time. ‘ _
Of the 100 seeds in the 50/cc liter solution, five sprouted within a month after two hours soak-
ing time.
Two seeds from the control group sprouted within a month, and then one the month after.
Narra melon: 25 seeds in 100cc/liter solution
25 seeds in 50/cc solution
25 control
The Narra melon is from Namibia. It is a wild plant producing a melon-like fruit on a spiny,
leafless plant. The seeds of this melon are esteemed and used as a snack and flavoring. In South
Africa they are called "butter pits”, as they are rich in oil. Growth inhibitors are also a problem with
this plant. 4
Of the 25 seeds in 50 cc/liter solution, 17 sprouted within ten days after two hours soaking.
Nine sprouted in the control group.
The yehib: 10 seeds in 100cc/liter solution
10 seeds in 50 cc/liter solution
10 control
The yehib is a wild legume of the arid regions of Ethiopia and Somalia. The shrub produces a

nut with a chestnut-like flavor, high in protein and oil. Very few plants can survive in the pcor, dry
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soils of the yehib's native habitat. Because of this, the yehib deserves investigation as a possible
commercial crop for arid areas,
Of the 10 seeds in 100cc/liter sqlution, 7 sprouted within a month after an hour's soaking time.
Of the 10 seeds in 50cc/solution, 6 seeds sprouted within a month after an hour's soaking time.
Two seeds sprouted in the control group. All seeds were fresh, acquired from Voi, Kenya.
The moth bean, Vigna aconitfolia:
100 seeds in 100cc/liter solution
100 seeds in 50cc/liter solution
100 control
The moth bean is the most drought-tolerant pulse crop grown in India. It thrives in high tem-
peratures and poor, sandy soils. The young pods can be eaten as a table vegetable, and the foliage
is good as livestock feed and can be dried as hay. The seeds are small but high in protein. Because
of the presence of growth inhibitors, the seeds are soaked for days before they are planted. The
seed bed has to be prepared carefully so that the small seeds and delicate sprouts will not be foiled
by the crust of the soil.
Ot the 100 seeds in 100cc/liter solution, 98 sprouted within 10 days after one hour of soaking
time.
Of the 100 seeds in 50cc/liter solution, 86 sprouted within ten days after one hour's soaking
time.
The control group was soaked in water and only 37 sprouted within ten days. Another twenty

sprouted in the two weeks following, and sixteen more in the week after that.

It these plants are to be planted commercially, some kind of treatment to remove the growth
inhibitors must be devised. Perhaps this is another use for Sonic Bloom.
E. M. Solowey, Kibbutz Ketura, 88840 Israel
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STATE Or VERMONT )

)
COUNTY OF CHITENDEN )

Carolyn Ormsbee, being first duly sworn, on

oath, states as follows:

That she is employed by Gardener's Supplv Companv,
128 Intervale Road, Burlington, Vermont 05401, as a Product

Technician;

That in that capacity, she had occasion to *est

Dan Carlson's Sonic Sloom process, which comhines sound and a

foliar rzlant food, cduring the 1986 arowina scason:
That aifiant ostablished two carden nlots, 'agated -+

opposite ends of the Gardener Supplv buildings, to scparate the

sound, and divided plots into Control, sprav onlv in once field

and sound only and sound and spray in the other ficld. Seca

Mix and Sterns dMiracle Grow were also tested on nlot nor cxposed

o scund;

That affiant planted Champion variectv tomatocs, and
rreated them as follows:

1. Using ¢ tcaspoons to 1 gallon of water,

test plants were spraved 30 seconds nor
plant, Icr a total of 8 oz. ver plant of
solution mixture.

2. Plants wecre oxposed to sourd Fifteen
minutes prior to spraying and during
time spray administered, letting sound
- continue to emit after spraying for a
total time period of one hour.
: ewghy
3. 'Plants werc treated nife times, on June 21
. July 1, 15, 21 and 28, Auqust 4, 8 and 11,

’
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That on September 16, 1986, affiant gathered the

following preliminary data, using ripe tomatoecs onlv:

Sea Mix . . .
Control . . .
Sterns . . .
sonic Spray only . .
Sonic spray/sound .

Sonic sound only . .

That the week of October
mma'.ﬂ'lf\s

19.75 1lbs.
22,10 1lbs.
22 lbs.
17.15 1lbs.
31.85 1lbs.

28.75 1lbs.

20, 1986, affiant harvested

all, tomatoes, both ripe and unripe, and compiled total vield

data, as follows:

Foliar Sprav

Sea Mix

Sterns Miracle Grow

Sonic Bloom, spray only

Control

Sonic Bloom, sound only

Sonic Bloom, sound and
nutrient spray

Tomato Yield in Pounds *

132.70
108.40
111.40
109.65
150.00

163.20

lbs.
1bs.
1lbs.
lbs.
1hs.

1bs.

* Yield includes all tomatoes, both ripe and unripe.

= 18 with the coxception
of control which had one plant loss for a total

Total plants per application

court of 17.

Further affiant sayeth naught.

Subscribed and sworn to before

me this <() day of Npvember,1986.
Q 3}
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Super Sonic
Dan Carlson breaks barriers with Sonic Bloon;

I had read the articles—Dan Carlson develops Sonic Bloom, a
product designed to increase plant growth by using an oscillating

Passion plant one tenth of a mile long using Sonic Bloom and winds
up in the Guinness Book of World Records. I even tried Sonic Bloom
in my own garden—my hot pepper plants, for instance, produced
twice us much per plant in thirty days less time than the previous
year. Yet, it wasn't until ] spoke to Dan that I understood the realm
of possibilities for his sound-enhanced prowth system. In short, he
has missions for Sonic Bloom that make landing on the moon seem
frivolous. In his own words Dan Carlson has 4 "blueprint to end world
hunger,”

According to Carlson, Sonic Bloom is simply “"sound aiding in the
absorption of an organic foliar nutrient.” The theory behind his
product is that plants open their surface pores or stomata when
stimulated by certain sounds, During and after a serenade of pulsed
chirps and whistles (for the plants) mixed with various classical
music selections (for the humans) the spray, consisting of 55 trace
minerals, amino dcids, and secaweed is sprayed on the Plant's surface.
This odd, but highly successful treatment system has lead to '
increased publicity and profit for Carlson,

~ However, it is clear when talking to this world renowned
inventor that his focus is not on material success or international
fame. He is more interested in proving the limitless abilities of
Nature to support all existing life and heal the wounds of human
error. "It's exactly what we need at this time, This planet wunts to
save itself."! Carlson's “blueprint” begins with a solid foundation and
expands into almost mind-boggling propottions, '

"We're definitely developing some techniques that can carry
this from A to Z." says Carlson, "One is we've been working with g «
Sprout company called Sprouts Exiraordinaire out of Longmont
Colorado. The reality is we have found tha sprouts, alfaifa in
particular, increase in weight by 1200% in 72 hours. ‘ie take a seced,
soak it in Sonic Bloom, play the sound, and s.ever:t’yi’w.ohnu:s larer

A8 Juwrnal,

' Adolph, Jonathan, 1991, "Music Therapy for piangs
VII(4): 13 Lo A '
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we have an edible sprout. Our sprouts get almost a thirty day shelf
life instead of three or four days."

"We believe that within six to eight months we will produce a
shipping container, 8 1/2 feet wide, 8 feet tall, 40 feet long, totally
self-contained that will make sprouts. We believe that it will produce
3,000 pounds of sprouts per week, 260,000 pounds of food per year.
You can reuse the water and if you divide 260,000 pounds by 1,200
you find that you will only need a few hundred pounds of seed to do
this. Now think what ten of these containers could do. Ten of these
would do 2.6 million tons of food and twenty would do almost six
million tons of food, And one container would only cost $10,000."

Carlson's plan doesn't end with feeding sprouts to the hungry.
He understands that sprouts aren't the most nutritionally valuable

- crop available. He also acknowledges that sprouts would not be
culturally acceptable in all parts of the world. His idea also includes
the use of other staple crops such as mung beans. Once he is able to
bring a reliable source of food to people, and show them how to
produce the food themselves, his plan mushrooms into a bright new
future for millions of people.

"First, you go into the devastated areas with the sprouts to
make people strong enough to.then plant the vegetables and grains
with open pollinated seeds (Amiranth, Quininoa, corns) with Sonic
Bloom." continues Carlson, "Then they get to eat the vegetables and
grains that are much more highly nutritious and have kept their
stress resistance, (Experiments done with Seeds of Change and Sonic
Bloom in the Sudan, Kenya, Ethiopia and Zimbabwe showed survival
in 130-140° temperatures and 2 1/2 inches of rain.) Then, you put in
fruit trees and if you watch my video (see end of article for more
information) you see I'm getting fruit on 1st year trees. Things like
three year old Santa Rosa beauty plums are getting 6,000 pounds of
fruit on a three yeur old tree. Lastly, the reason I'm living ‘'on a nut
farm, is we want to bring in nut trees. But, if you plant enough trees
you also change the weather, The trees will change the precipitation
in these areas to feed the people."

Carlson also understands that people fed with nutritious food
from their own land will not only help those societies to live but to
flourish. “"Any child that undergoes malnutrition doesn't have the
mental ubility to be as smart as its parents." he says, "If you go in
and bring all this food you're going to change the mental abilities

thus allowing these people to lead themselves 'out of the land of
babel'."

The Sonic Bloom plan does not end there. Carlson also believes
his product can help to cure one of Earth's most detrimental
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environmental ailments—deforestation, In Mexico Carlson has started
a tropical hardwood nursery for rare tropical trees, He has also
brought Sonic Bloom to Papua New Guinea, where he hopes to help
improve the teak, ebpny, and rosewood harvests while providing
‘slash-and-burn farmers with alternatives to growing food in poor
soil,

Carlson even includes the psychological and spiritual well-
being of people in his plans. He feels that giving all people, no matter
what their age or geographic location, the ability to grow crops
successfully will add to their mental health. "The beauty is watching
the twinkle in some 35-75 pound child's eyes when they raise a 400
pound pumpkin." states Carlson, "We believe that then they will
always be involved in agriculture and their self-esteem and self-love
will go up like crazy." :

~ Dan Carlson has watched his Sonic Bloom create amazing
transformations like this for years, Reports of double and triple-sized
harvests come from as far away as Burope to as close as his own nut
farm in River Falls, Wisconsin. Oliver Doubleday, a strawberry farmer
in rural England consistently reports triple yields with Soni¢ Bloom.
The Circle K Apple Orchard, just six miles from Carlson's farm, also
reports triple-sized harvests. -

 In addition, the orchard is reporting an eight month shelf life

and a vast increase in nutrients. "When we did our analysis we came
up with 1750% more Zinc, 400% Iron, 326% more Chromium, and
126% more potassium, All of these things being key ingredients in
longevity, health, and mental activity." The orchard also finds that
the number of apples lost to disease and insects is reduced by over
80 percent. "This is not an unusual situation." says Carlson, "The Sonic
Bloom system raises the trace element and complex sugar content of
plants. Those changes make the plant much healthier and less
susceptible to attack by diseases and insects."?

Carlson continues to make discoveries that leave even him in a
state of awe, "One of our greatest breakthroughs to make everyone
understand how easy it is to feed large amounts of people involved a
sucker on a tomato. A sucker is normally a sterile branch which
appears in between a side shoot and the main branch. Our tomato
plants grow two inches a day so if we allow a sucker to grow for
seven days it's about fourteen inches long. If we then cut it off, put it
in the shade and spray it once a day with a 1/4 ounce per gallon

2 Kirkpatrick, Bruce, 1992. "Sonic Bloom, Here and Around ihe World."”

Liewellyn's 1993 Lunar Organic Gardener. Llcwellyn Publications. St. Paul,
MN, 1992 , S L e
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3



28,1293 9]

o

12

-1

LLEWELLYN WORLDWIDE = 1 715 425 1407 NG, 893

solution of Sonic Bloom, in 10-14 days it becomes fully rooted and
starts to grow two inches per day. 55 days later it is 7-9 feet tall.
Now normal producuon on tomatoes is 90 days. We're doing this in
less than 5§ plus we'te producing at least twice as much fruit in
almost half the time."

Carlson’s stories have not fallen on deaf ears. Not only are his
sales and reputation growing, his international presuge is on the rise
as well, "Because of my success in England I am going to be lecturing
to Parliament and we have a major university that is doing some
testing. 1 have just returned from Japan where I was the keynote
speaker for the Bio-Research committee which consists of 8,000
organic farmers. The day before I lectured the people who had
success with Sonic Bloom told the great body of organic furmers and
researchers their success stories.” The Japanese were so impressed
with Carlson that he received an award from the Minister of Finance
as well as news coverage in 25 of Japan's leading newspapers. The
Bio-Research committee declared that Sonic Bloom is the best plant
growth product they have found and will help distribute it across
their country. Keeping up with Japan and England, China is also
courting Carlson, He will be leaving in October 1993 to speak to
Chinese officials about developing their agriculture.

Unfortunately, Carlson remains vmually ignored by the U.S.
government as well as the American mainstream research
community. "Our problem here is that we are paying farmers not to
grow, If you watch my video I will show you 100% increases on
many mainline crops. I'm a multi-billion dollar nightmare for our
government because we are paying farmers not to grow while T am
doubling yields.," Common sense also suggests that without using
- pesticides, herbicides and other agri-business dependencies, Sonic
Bloom will have the same "hard row to hoe" as solar energy and the
light rail system. Nevertheless, Carlson remains the eternal optimist,

Of course, optimism is nothing new to Carlson, It took him
twenty years to perfect the sound frequencies and nutrient
combinations needed to make Sonic Bloom more than the average
fertilizer. The drive for perfection came from his own close encounter
with hunger. "In 1961 through 1963 I was in Korea on the DMZ and
witnessed starvation and some devastating events that caused me 1o
dedicate my life to solving the problems of world hunger.”

In spite of his scrious efforts and intentions, Carlson is a jovial
man who is having a lot of fun with his success. World leaders uaren't
the only ones catching on to Sonic Bloom. Celebrities such as Harrison
Ford, William Shatner, and Eddy Albert are also reaping the benefits
of Carlson's product. John Denver's environmental group Windstar

P
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" has also been very supportive of Sonic Bloom. "They came out here

(Carlson's farm) and helped me pick the nuts because after I sprayed

them there were s# many nuts I just couldn't get enough labor to
pick them. Then they came back this summer and helped me plant

more."

Carlson's success is also moving him into the world of television
by way of the ever-popular and star-studded infomercial, the
commercial advertising that lasts several minutes to a half hour. He

~hopes this new marketing strategy will propel Sonic Bloom into a
~future of bigger and better plants, and stronger and wiser people.

Like the plants that are sprayed and serenaded with Sonic

. Bloom, Carlson's product can do nothing else but grow. To get a

glimpse of Sonic Bloom's worldwide success (after all, seeing is

. believing) Carlson distributes a 120 minute video filled with the

amazing sights (and sounds) of his product. If you would like to see

.~ the video or would like more information about Sonic Bloom write to:
- Dan Carlson Scientific Enterprise, 708 - 119th Lane NE, Dept. LOG,

‘Blaine, MN 55434 or call 612-757-8274. (Also sce the ad at the back

. of this book)
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Since my childhood I have
always been interested in anthro-
pology and archeology. I was
enchanted by both myth and
fact. It was about the time when
I was in high school that I first
heard and read the legends of
Atlantis, Lemuria and Mu. Each
of these legendary civilizations
was an extraordinary place of
abundance and accomplishment.
Each was said to have disap-
peared, perhaps at a time of
great Earth change. Atlantis was
estroyed when it sank into what
is now the area of the Atlantic
Ocean; Lemuria and Mu each
disappeared into what is now the
Pacific. These are legends and
apparently no scientific evidence
supports that these civilizations
existed or that they vanished as the
stories say. But, as myths, they satisfy
a yearning in the human heart.
However, it intrigues me that every
culture of indigenous peoples and
every major society, including those
in the world today, has legends of
prior civilizations. There are many
versions—from the legends of the
Hopi and Navajo to the stories in the
Bible about Noah and the Ark. In all
the versions of our beginnings, pow-

. erful indicators of Earth change are

referenced.

Consider also the number of puz-
zling remnants of prior civilizations
that we do find on Earth toda{.
Archaeologists throughout the world
are trying to create an understanding
of cultures that no longer exist in fact,
if at all. Scientists in the desert south-
west gather pot shards into whole
urns. As if by handling these pieces of
life from another time, the researchers
hope that the clay and colors will
speak to them in the voices of the peo-
Ee who lived in ancient times. at

appened to the Anasazi? What hap-

B&ned to the Mayans and Aztecs?

hat happened in Sumeria? What

o' Healthfut and Sustainable Futire;, "7

“Nature is our best teacher
about change. We need to
watch, listen and act.”

By John Denver

happened to those people who mas-
tered form and function with such
extraordinary skill that the Sphinx and
Great Pyramids rose from the Earth to
the sky? What happened to cause the
total destruction of civilizations?

Of course we don't know, despite
continuous efforts to weave together
a more complete understanding. Evi-
dence accumulates. Theories take
form. Scientists are even starting to
agree about some aspects that dis-
rupt and destroy civilizations. Condi-
tions associated with the environ-
ment are identified as major factors.
Drought, soil degradation, deforesta-
tion, discase, population changes,
depletion of food sources—all these
are examples of environmental
change that have been identified as
factors affecting the disappearance of

Must we follow these paths?

From all my years in the out.
of-doors, I marvel at changes in
the natural worid. And some-
times, [ despair. Just as [ am
inspired by the beauty of a spring
morning with dew on the early
crocus, | see us choke the skies
with the outpourings of more
machines upon the land. Nature
is our best teacher about change.
Historic legends, whether from
myth or fact, tell us to pay atten-
tion. We have ail the wisdom we
need around us. We need to
watch, listen and act.

. Consider Noah. God told him
} 5|3 to build an ark and bring two of
: g every creature aboard because a

eat flood was to occur. Noah
id so. After the rains, Noah
sent forth a dove three times, an’ “n
its final return, the bird held an c: v¢
branch of new life in its beak. The
time of massive Earth change was
over, It was time to begin again.

‘All around us we see signs of the
mythic equivalent of a great flood
forming. Ozone depletion, loss of bio-
diversity, habitat destruction, climate
change—these are all signs that the
entire Earth is in change. Some refuse
to see these signs and choose to disbe-
lieve. Many of these changes are clear-
ly the result of the accumulation of
human actions without thought of the
consequences and the interlinking of
Earth’s life systems. We now clearly
have the capacity to destroy life on
Earth as we know it. We have the
capacity to disappear as a civilization.

But we can choose to live different-
ly and change the ways we have been
living on Earth. It occurs to me that,
like Noah, we need to be preparing for
change. We need to take responsibility
for our actions. We need to clear (ne
skies for the white dove’s journey to
find signs of support for continuing
life. We need to honor myth and fact
to guide us into the future.

WINDSTAR VISION MAY-JUNE 1993

cultural groups and ctvilizations.
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So
Speeds Growth
of Food Crops

A real-life excerpt from Lewis
Carroll’s Alice in Wonderland

can be found on a farm in River :

Falls, Wisconsin, where Min-

. nesota Connection members

feit they had shrunk in size
amid lush, oversized vegetation.
Corn, for instance, shoots 16-
feet high, young evergreens
grow 3-4 feet annually, one
African violet plant flaunts 300

blooms of various colors, and-

huge strawberries, some weigh-
ing one quarter of a pound,
grow from April to October.
This particular place emerges
not from the pages of a fairy

tale but from Dan Carlson’s -

vision to provide food for the
world’s hungry people. As a sol-
dier in Korea, Carlson saw a
desperate mother cripple her
oldest child so she could beg
for food to feed the rest of her
starving family. After his duty
in the armed forces, Carlson
attended the University of Min-
nesota where he experimented
and developed a system to stim-
ulate plant growth.

Sonic Bloom is what he calls
his completely organic tech-
nique that enhances plant
development through natural
nutrients and musical frequen-
cies that stimulate plant cell
absorption. The system has

been certified by the Interna-
tional Organic Growers and

"] Buyers Association (OGBA).

The process involves two
parts; First, an organic spray is
applied to plants once a week
between 5:30-9:00 a.m. The
spray i comprised of 55 trace

" minerals, amino acids and sea-

weed. During the early morn-
ing, pores or stomata on plant
leaves are particularly dilated to
receive nutrients, Secondly, a
cassette tape of pulsating tracks
of sound frequencies, ranging
between 3000 to 5000 Khz, is
played to the plants. Such
sounds resemble cricket or bird

chirps, which naturally provoke
the stomata to open. The plant
soundtrack stimulates the stom-
ata to open even wider and for
a longer period of time, thereby

promoting the maximum
absorption and translocation

THE WINDSTAR FOUNDATION

~. BOARD OF TRUSTEES
John Denver, President
Jay D. Haike, Chair
Beth Miller, Vice Chair
Cheryl Chartes
" Willam W. Howard, Jr.
Patricis Goggins Robles
Joel T. Thomas, Secretary and Treasurer

Steve Blomeke, Executive Vice President

The Windstar Foundation is 8 publicly supported charity founded in 1976
by John Denver and Thomas Crum. Based on 1,000 acres In the Rocky
Mountains of Colorado, Windstar is a research and education foundation,
Throush its Choices for the Future symposium, Windstar Cannections, Wind.
star Vision newsietter, workshops and demonstration projects, Windstar
ofters individuals and organizations an opportunity to participate in the
crestion of a sustainable future. Contributions to the Windstar Foundation

are tsx-deductible.

All correspondence regarding The Windstar foundation or any of its pro-
grams shouid be addressed to the Windstar Foundation, 2317 Snowmass

Creek Road, Snowmass, Colorado 81654,

Members of The Windstar Foundation will receive six issues of WorldeWatch
magazine which will Include the Windstar Vision newsietter. Annual dues:
$35. Copyright 1993 The Windstar Foundation. All rights reserved. No mat-.
enal may be reproduced without written permission.
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(distribution) of nutrients
throughout the plant.

One of Carlson’s first experi-
ments with the Sonic Bloom
system in 1979 was performed

on a purple passion plant. Dur-

ing the first three months of
treatment, the vine, which usu-
ally doesn't exceed a length of
24 inches, grew to 150 feet!
Since then, Carlson’s Sonic
Bloom system continues to
prove itself as an effective
application to promote plant

. growth, especially in adverse

growing conditions. For exam-
ple, one Florida orange grower
is harvesting prime-quality fruit
in an area where, previous to
Sonic Bloom, the orchard was
so pesticide-laden that birds
stopped frequenting the area.
With Sonic Bloom, the growers’
total orange production in-
creased by 66 percent. Not only
did the orchard flourish, but its
fruit, tested at the Garvey Cen-
ter for the Improvement of
Human Functioning, in Wichi-
ta, Kansas, contained 121 per-
cent more natural vitamin C
than oranges not treated with
Sonic Bloom.

Sonic Bloom plants in gener-
al contain more nutrients sim-
ply because they absorb and
translocate more nutrients.
Carlson says, “Sonic Bloom
helps plants realize their genetic
potential.” Because of the high
nutrient content, most fruits
and vegetables have a doubled

‘or tripled shelf life.

Sonic Bloom could also
have tremendous global impli-
cations in preserving endan-
gered plant species. In Israel,
scientists are using Sonic Bloom
to keep 450 rare or endangered
African trees from becoming
extinct. To date, Carlson’s sys-
tern has worked better than any
other fertilization program
tried thus far.

In 1991, Carlson was asked
by the Philippine Department
of Plant Industry to work with
Philippine farmers whose land
and crops had been devastated
by toxic ash spewed from Mt.
Pinatuba's eruption. Presently,
farmers there are awaiting reg-
istration of the product for
large-scale commercial use.

More recently, Carlson is

Sonic Bloom to potential gro
ers in Mongolia and tt
Ukraine. Dr. Hou Tian Zhe
from Mongolia's Xinjiar
Academy of Forestry studic
with Carlson for a year, Takir
Sonic Bloom back to Mongoli
Hou has realized a 30-90 pe
cent increase in yield of the tes
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ed food crops, such as wate
melons and potatoes.

Sugar beet farmers in th
Ukraine are experimenting wit
Sonic Bloom and evaluating i
potential to feed people in
shorter time, with larger, long:
lasting, more nutritious pro
ucts. Carlson plans to meet wi:
Ukrainian government officia
this spring to discuss plans t
manufacture the product.

Minnesota Connection men
bers were turned on to Car
son’'s endeavors when he pr:
sented a speech about Son:
Bloom at one of their meeting
Since then, members ha:
toured Carlson’s farm an
helped weed and clean the faci
ity. During an autumn weeker
last year, they harvested enda:
gered American chestnuts ar
butternuts. This spring th.
again plan to visit the farm.

If you would like more infc
mation about Sonic Bloom,
90-minute explanatory video
available. Write to Dan Car
son, Scientific Enterprises, In¢
Hazel Hills Farm, RR 1, P.C
Box 277, River Falls, Wiscons:
54022 or call 715-425-1407.

~Jean Pier

Correction: The Earthship vide.
mentioned in the April/M;
; Connections, was produced ar
| released by Dennis Weaver.

. still spreading the word about

WINDSTAR VISION MAY-JUNE 1¢:
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Mr. Jack Barger
BARGER INTERNATIONAL
1654 E. Board St.
Columbus, OH 43203

Dear Jack:

Dan Carlson asked me to write to you and tell of our activities in
Mexico. Two years ago I formed Caracol Company to market the coffee
grown by my partner, Jorge Ricardez, at his plantation, Cafatal Brasil.
In this, our asecond year, we are also importing and selling coffees from
pPlantations owned by other members of the Ricardez family. All of these
.plantations, or fincas as they are called in Mexico, are located in the

Sierra de Miahuatlan, the southern coastal mountain range of the etate
of ‘Oaxaca (pronounced Wah-HA~ka) .

About a year ago I had the opportunity to vigit Rancho Zimatan, the 4000+
acre tract of wilderness bordering the Zimatan River near the coastal
resort of Huatulco that 1s owned by my partner's brother, Raul Ricardes.
The ranch has over a half mile of frontage on this spring~-fed, year-round
river and several old fallow fields immediately adjoining. Before
visiting the ranch I had sent Tompkins and Byrd's Secrets of the Soil

and the Sonic Bloom video to Jorge and Raul, thinking they might be
interested in applying Sonic Bloom to some agriculture venture on one of
the family's properties in Oaxaca.

I never could have imagined what interest they would havel Jorge,
immediately upon receiving a sound unit and a gallon of the nutrient

- solucion, set off for his finca to expand his coffee tree seedling
nursery to 10,000 plants and apply the Sonic Bloom system to them.

He is now implementing plans to produce, with the aid of the small pro-
ducers that populate the village that adjoins his finca, a 30,000 plant
nursery, These plants will eventually be distributed for Planting on
the coffee farms of these same small producers. Thig is an ingenious
way to help our neighbors in the Santa Maria Coixtepec area and to help
improve the quality of the coffee we buy from them.

Raul, after receiving the Sonic Bloom information, organized about 25 men
from the village of Petatengo (which adjoins his property) to create by
hand o marvelous irrigation canal that runs the length of a 10-acre field
along the Zimatan River. Upon completion of this canal, the field was
planted with jalapeno seed. When the seedlings reached a height of about
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five inches, the Sonic Bloom system was begun. The project has since been
completed with great success. The plants were vigorous, of a dark green
color and averaged nearly two feet in height, with many reaching 2% feet.
The yield, according to the agricultural consultant hired by Raul, was
nearly double what one would expect from conventional Jalapeno cultivation
with an initial fertilization of the soil. 1In addition, all who have
tried the mature chile assert that the taste is extraordinary. They are

not notter, but are clearly more flavorful and even crisper than those
Yound in the markets there. . :

»
In-ground drying/smoking ovens were constructed at Rancho Zimatan and the
crop of ripe, red jalapenos was turned into chilpotle peppers. Chipotles,
being completely dried, keep very well and are increasingly sought after
by salsa manufacturers in the American Southwest.

At about the time the jalapeno project was begun at Rancho Zimatan, another
farm,owned by an old friend and associate of the Ricardez family, was
brought under Sonic Bloom cultivation. This farm (of 12 acres) is near the
village of La Laguna and the San Isidro River. It is about a mile from

the Ocean and 10 miles north of Puerto Angel, set amid lagoons and orchards
of papaya, mango, coconuts and banana. On these 12 acres were planted
cantaloupe, watermelon, tomato, corn, jalapenos and squash, Although

our assoclate didn't receive and start using the Sonic Bloom until his
plants were well up, he was still able to see a dramatic difference. This
was with only being able to do half the number of sprayings he would have
liked to do. When I visited his place in January, he was harvesting
cantaloupe and watermelon and the rest were nearing harvest. While in the
field we sampled both types of melon and I can say that I have never in

my life eaten any sweeter. In addition to being delectable, they were of

a noticcable uniformity in size, and there was still a great deal of
blossoming even as ripe melons were being harvested. ‘

The same can be said of the tomatoes: Although they were too green to eat,
there was a treméndous number of fully-formed, nearly ripe tomatoes. At

the same time, there were too many blossoms to count. Also, they were
quite uniform in size, '

The corn results were similarly spectacular, with some plants over 7 feet
high and with up to nine ears on a plant! These results were produced
with the basic, locally available seed that everyone uses. The same can
be said for all crops planted there at La Laguna. e S

The jalapeno results were similar to Rancho Zimatan's, and the 8quash plants
had great spread and many blossoms. :

Near Ocotlan, about a half hour from the city of Oaxaca, is another farm
(of 80 acres and also cpned by a family friend) where Sonic Bloom cultiva-
tion will begin upon the onset of the rainy season in July. We will plant
20 acres of Walla Walla sweet onion and asparagus seed given to us by

Dan Carlson. We are excited about the possibilities of growing exotic
vegetables in Mexico. CL . U » v

Jack Barger . Page 3

This 18 our involvement with Sonic Bloom thus far.

Please let me know
if I can be of further assistance.
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PAGE 1
VINCENT STANZIONE
, AP. 392
03901 ANTIGUA, GUATEMALA
CENTRAL AMERICA

v JUNE 6, 1993
MR. DAN CARLSEN

SCIENTIFIC ENTERPRISE
708 119TH LANE
NORTHEAST BLAINE, MN 55434

DEAR DAN,

I AM WRITING TO YOU IN REGARD TO OUR PHONE CONVERSATION OF
JUNE 1ST.

SUBJECT:  SUCCESSFUL USE IN THE APPLICATION OF SONIC BLOOM ON:

1. . FRUIT TREES
2. VEGETABLES
3. CORN AND BEAN

FRUIT TREE
EXCELLENT GROWTH ON SAPLINGS FROM 1 TO 3 YEARS, POSSIBLE
PROBLEM OF TOO MUCH GROWTH WITH A NEED TO RADICALLY PRUNE
BECAUSE OF SUCH RAMPANT GROWTH.

YEGETABLES
EXCELLENT GROWTH ON LEAF, HEAD AND COS LETTUCE VARITIES WITH
NO NEED FOR PLAGUE CONTROL OR FUNGUS ROTTING.

BEAUTIFUL HEADING UP OF BROCOLLI AND NO INFESTATION OF APHIDS.

PARTICULARLY SWEET ROMA TOMATOES AGAIN WITH NO NEED FOR
INSECTICIDE OR ANTI-FUNGAL APPLICATIONS.,

ON OTHER VEGETABLES SUCH AS ONION, LEEK, GARLIC, PARSLEY AND
STRING BEANS, SONIC BLOOM WAS NOT APPLIED BECAUSE OF WHAT I
SAW AS THIS BEING A PROHTBITIVELY HIGH COST.
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CORN AND BEAN

SONIC BLOOM WAS APPLIED TO THE NATIVE, GUATEMALAN
HIGHLANDS, MAYAN BLUE CORN (REX UACH-BLUE FACED ONE) AND
BLACK CLIMBING BEAN (AK' KINAQ-BLACK BEAN).

THE EARS OF CORN WERE PARTICULARLY FULL WITH NO DISEASE AND
WITH AN INTENSE BLUE-BLACK RESONANCE IN COLOR AND VIBRATION.

THE BEANS HAD LONGER PODS WITH MORE BEANS PER POD AND WITH
ALL BEANS BEING FULLER THAN ANY OF THE CROPS IN THE
SURROUNDING AREA, o

SINCE THE BEANS ARE GROWN ON THE CORN WE HAD TO CURTAIL THE
NORMAL APPLICATION OF SONIC BLOOM TO THIS PARTICULAR FIELD OF
CORN AND BEANS BECAUSE THE BEANS WERE PARTICULARLY WEIGHTY
FOR THE CORN THAT HAD GROWN PERHAPS TOO HIGH.

1 HOPE TO FIGURE OUT A WAY TO APPLY SONIC BLOOM SO AS NOT TO

HAVE SO MUCH GROWTH OF FIBROUS MATERIAL IN THE PLANTS
THEMSELVES.

NOTE OF INTEREST: THE APPLICATION OF SUCH AN ENLIGHTENED
FERTILIZATION TECHNIQUE FROM NORTH AMERICA UPON SUCH
ANCIENT CORN AND BEAN SEED STOCK FROM CENTRAL AMERICA HAS
GIVEN ME A SENSE OF FULFILLMENT. MY QUEST IN THIS LIFETIME IS
TO BRING THE "NORTHERN" AND" SOUTHERN" PARTS OF THIS
HEMISPHERE TOGETHER IN PEACE AND GROWTH BOTH MATERIALLY
AND SPIRITUALLY.

FACTS AND FIGURE

BECAUSE 1 HAVE HAD TO BUILD MY ADOBE HOUSE, A GREEN HOUSE, A
POTTERY KILN, TEND SHEEP AND COWS, AND GET ALL OF MY LAND
DEEDS IN ORDER, IT HAS BEEN IMPOSSIBLE TO ACTUALLY MONITOR A
COMPARISON OF MY OWN AGRICULTURAL EFFORT WITH THAT OF
OTHERS IN THE AREA IN AN APPROPRIATE CONTROLLED, SCIENTIFIC
STYLE. ON ONE HAND, I APOLOGIZE AND ON THE OTHER, I ASK FOR
YOUR UNDERSTANDING FOR MY SITUATION AS A HOMESTEADER AND
STRANGER IN A STRANGE AND BEAUTIFUL LAND.

THANK YOU ONCE AGAIN FOR YOUR INTEREST IN MY PROJECT AND LIFE

IN THE HIGHLANDS OF GUATEMALA, IT IS MY HOPE THAT WE WILL CONTINUE
TO COMMUNICATE AND WORK TOGETHER IN THE YEARS AHEAD.

CON UN ABRAZO,



‘December 3, 1993

-Dan.Carlson Scientific Enterprises
;Hazel Hills Research Station
‘RiverFalls, Wisconsin, 54022
(715):425-1407 ‘
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Enclose d;;s'é;\}ideo tape with some footage of our vineyards this year. We used Sonic Bloom on.

approximately 14 acres of Concord grapes this year and had an wonderful crop. We followed

_yppprecomniended spray schedule and were rewarded with tremendous numbers of buds and a | _
very .good bud set.

The clusters developed well and reached an excellent sugar level approximately 12 days earlier
than other grape crops in our area. Due to last year's cold, wet summer, many vineyards '
‘suffered from Delayed Bud Syndrome - but not us. ‘This year was warm and wet causing e

_overwhelming problems with mildews everywhere but in our vineyards.  The grapes also CERE

*withstood a number of freezes with temperatures down in the mid-twenties. It was a rough year:"
-for many grape growers in the Lake Michigan region but we sailed through every challenge.

Thecane growth this year was also spectacular. We have been rewarded with beautiful, healthy,
“chocolate-colored canes for next year's crop. We intend to use Sonic Bloom again and expect

_anpther great year for grape growing. Thanks so much for your advice and a super product that
does not pollute the Earth. :

» Yo;\irptruly,

Penny Kelly
- Lily Hill Farm

[N
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September 17, 1993

Dan Carlson
Scientific Enterprises
Hazel Hills Resoarch Farm
River Fall, WI 54022

0 (715) 425-1407
Fax - (715) 425-1727 ?

Dear Dan,

I thought you might like to hear what has happened in our experiments with Sonic Bloom,
Two years ago we bought your small garden kit and started using it twice a week on our office
plants and trees. Within a short time everything began to grow with tremendous energy. They
grew so muchwe were afraid there wouldn't be room for the people so I had to cut back the
treatments to once a week, then to every other week, and now they are beautifully maintained
Jjust by a weekly watering with Sonic Bloom and a music/spray treatment every other month.

When the office plants did so well, we decided to begin using Sonic Bloom-in our vineyards,
We have two vineyards of about 7 acres each, totalling around 14 acres. Both are under contract
to Welch Foods (of the grape jelly fame). ST : I o

What We Have Learned Due To Mistakes and Things Out Of Our Control - _
As beginners we have not done everything exactly as recommended. We were slow getting
started and there was 8" to 10" of growth already on the canes before we got the first spray on.
We also thought we could skip our regular fertilization as well as the spray program we usually
follow to avoid trouble with phomopsis, black rot, downy mildew, powdery mildew and
miscellaneous pests. In the end, at the serious recommendation of the Natiocnal Grape Co-op
consultant, we did add fertilizer very late, and eventually we had to spray for all of the above
diseases/pests. But -in a wet, hot, humid year that old-timers around here are saying is "the

worst year for black rot and mildew we've ever seen” we did manage to keep our spray costs about
equal to other years. B L : ’ , ' 1

What We Are Celebrating -

We have a front vineyard and a back vineyard. Up to now, the front has always been
somewhat anemic in its fruit production. But this year it is loaded with grapes. The clusters are
hanging so densely they look like socks hanging on a clothesline! The back vineyard, which has
always been a good producer, looks like a jungle of grapes with an incredible amount of "new,

* healthy wood” for next year, We usually trim the vines using the Kniffen Method of trimming
. and aim for about 80-90 buds per vine. We did our usual trimming this year and yet we have
counted between 150 and 170 buds per vine, some as high as 180 or more!!

The weeds under the trellis, which got off to an amazing 'étart thanks to Sonic Bloom, were
sprayed once, in late June, at half-strength using the Sonic Doom method and there still are

almost no weeds dircctly under the trellis, Usually we have to weed spray at least two or three
times, to control the weeds. .

The grapes are ripening nicely and in the first sugar test which was taken today we are at
12.7% sugar in both the front and the back vineyard. There are several things different about
this sugar count. The most noticcable is that the front vineyard is usually about one percentago

e —— R e — == T Y
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point behind the back in the sugar count. The other is that our vineyards are always about a
point or two behind the rest of the vincyards in our area.., we've never really figured out why.
This year we are right up there, perhaps even a few tenths of a percent above the average. They .
are also filling out and gotting plump and we are estimating approximately 65 - 6 tons per acro ag
opposed to our running average of 3 - 4 tons per acre.

Comments and Things of Note - ,

We have been visited by other grape farmers and have discovered that quite a fow have
lost a considerable percentage of%their grapes due to mildew and other diseases. Some have lost
as much as 50% to 80% in spite of continuous spraying. Our vines are extremely healthy and '
they do not seem to be bothered much by the leathopper, mites or J apanese beetles here and
there. - Last year (1992) was a “year without a summer”. The cold, wet weather, and absence of _
sun was extremely stressful to the plants. Asa result, a great number of grape farmers suffered
from a condition called “Delayed Bud Syndrome", This was serious enough for Welch/Nation.al
Grape Co-op to put out a letter in June advising farmers that there was really nothing anyone
could do. They emphasized that although the problem was severe, next year would be better if

LI

stress on the plant was minimized, We did not experience any of the DBS Syndrome and are

I also used Sonic Bloom several times in my vegetable garden. In spite of the fact that we
moved it to a new location in which 1/3 of the garden had no topsoil, that 30 cubic yards of
woodchips were added to the second 1/3 and I only sprayed three or four times altogether, we
have one of the most productive gardens we have ever had, The peas and the lettuce continued to
produce right on through the hottest weather. But the thing that has been absolutely most

~amazing is the taste of the vegetables and their long shelf-life. I picked a large basket of peas in
mid-July and put them in the refrigerator but did not get a chance to do anything with them. -
Due to scheduled commitments requiring me to travel, I was out of town from July 24 through

When I came back ‘and found the peas still in the frig, I was certain they were getting ‘
moldy and would be wasted, To my shock, they were as perfect as the day I had picked them. I

8at outside the refrigerator for a week and showed no signs of deterioration! My basil is the -
sweetest it has ever been, and two tomato plants that I grew indoors last fall and winter-are now
living happily in the garden, still producing heavily and nearly a year old.

We are more than pleased with the results and plan to continue using Sonic Bloom next

year in the vegetable garden, and expand the use to the fruit garden, We'll let you know how it .
goes.

With regards,

<4

‘Penny Kelly
Lily Hill Vineyards & Farm



U S. Department of Agnculture -
Insect Attractants and Blology i
Research Laboratory
- -Galnesvllle,, Florida

Scope: Philips 505 Scanning Electron Microscope
Angle 45 ot ‘ L .
Acceleratmg Voltage 15 kv

Left Slde Magmﬁcatxon 312X

nght Slde Magmficatlon 2000 X

ThlS isa Scannmg Electron Mlcrograph of a grape | leaf
from a plant treated with Sonic Bloom. Stomata density is
substantlally higher, and 1nd1v1dual stoma are much more
developed and deﬁned | ‘
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U S. Department of Agrlculture

Insect Attractants and Biology
Research Laboratory
Gamesv1lle, Flonda

Scope Ph1hps 505 Scanmng Electron Mlcroscope
Angle 45 - '
Acceleljatmg Voltage: 15 kV

| Left S_ide Magnification: 312 X = v

Right Side Magnification 200X o

ThlS isa Scannmg Electron Mlcrograph of a grape leaf
from a plant not treated with Sonic Bloom. Stomata density
is significantly lower than the treated leaf, and md1v1dua1
stoma are much less developed and defmed |
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il
i®x no doubl in my mind that Somic Bloem used prop:r{y wi ‘
e{:;n;:uo l):v growih of virtunlly any plunt hush or Lree. Flavor is 95

alsa much swenter.

i WITH THE SOUND;OF WUSTG

QUALITY PRODUCE - SATISFACTION GUARANTEED -

100% CONTROLLED ENVIRONMENT

® NATURALLY GROWN

SERENADED WITH MUSIC
VINE RIPENED
SUPERIOR NUTRITIONAL QUALHY

B1G AND Juicy

\.. .



6742-524-105 TEL No.0000000000000000000 May 28,93 13:42 P.01

Ta Whom it may concern:

1 firnt met Dan Cyrison in 1988 and hegan working with him using his
growing procesy and product, sonie hloom, | experimented on my own
vegetable gardon and yard and enjoyed outslanding results in every
area where the sysfam wus appliad.

In 1998 my won and | entablighed Melody Farms. WwWe buitt two 30°'x130
quonget type greenhousos for Lomatoes and ook over a 6 aere blucberry
Farm. .

We have tried severa! varietjes of tomatoes, the best Leing & 90 day
bheelsleak varjiety. Lrom Lha Lime we plant secdlings and with hormal
weather vonditions, in the greenhouse, we are harvesting in 78 days.
We do not have grow-lights or heotaed TFloors which, in my opinian, arc
u "must" in order-to achieve top production and auality. We play the
music every day from Hun-up Lo sun-down und spray with Sanie Bloom al
Juust once a wamk,

1 get 15,000 pounds per house per crop if Molhar Nature co-operateos.
If one addx grow-lights and heated floors one would new have ideal
cuntrol for growing and-would appracinbly increase onetg yield.

We learncd in outl rescarch Lhat we cun take puckers off the parenlt
plant and wiart a now plant earlicr than planting seed, 7The sucecss

. ratio iz very guody in quallity #0i) medfum 96% of the suckers wil}
Krow, Plants started this way with goad groving conditions wi)] put
us in harvest In loxs than 69 dayy and will produce nomewhat ovor
18,000 pounds per erop,  Thexe plants are strunger and have nore bloom
per fruil hand, many aven gat a double fruft hand. By thut, 1 mean
that another fruit hand Erows oul from Lhe end of tLhe first one,

Cucumbars are being harvextoed 48 days aller planting with the mustjoe
and Sonie Bloom. W must pick them datly or Lthey will pgrow too Jong
to fit into tha parking hox which Inx 26 inches wide. Wee have taken
7€R0 pounds in 36 days from onc house and abl hring premium priee from
the consumey, .

By using Sonfe Dlaom and musie In the Blueberrics we have had similapy
resultsx. We use two sound units and il is interesting to note that
the bushes grow towards the directfon of the loudest gound. Our
borriey ure always ruady for picking 18 days to 2 wecks ahead of
anyone clse in the area. Many berries gat the u)ze of & nicke! and
are exceptionally sweet in flavor.

We use no chemical commmenial fertilizers, herbicidew ar pesticides,
We kpray the plants with black strap molasues and hydrogen peroxide teo
deter the Pow pests whieh do ocour,

Blackberriex respend remarkubly well to the Sonfe Bloum system. The
vunes ars higher than my head (1'm over 6 feet tull) and hnd bloome on
Lhem as Lig as o quarter. 7The berries gel as big ag youe thumb and
fAve aweet, They also grow towards the gound unit.

We have a row of Bine trees which run across the property by the cnd
ef the greonlicuse and the difference in the gize af Lhe trecs clave Lo
Lthe sound unitw iy very natjicaable, I spray them as wall., “Treecs 158
feel down the row are mich smallery aull are the yame age and wepe the
same siza when they were set out therc.
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February 5,199

Dan Carlson |
Scientific Enterprises
708 119th Lane N.E.
Blane, M. 085474

Dear Dan:

‘We have tested the Sonic Bloom concentrate on a four acre block of Ida Red
Apples. During the growing season,we made six applications of the product
on three year old trees. The results were quite impressive !

Firs;t,; the yield was L{p 50% over the unsprayed trees. Most impressive to me,
was the fact that when these apples were taken out of C.A. storage in April
we were able to pack out 957 of the test bins.

I am looking forward to using your complete product {( Sound % Solution )
in a greenhousa and market garden this year. ‘

Thank you for the wonderful product combination,

JoAnn Mahaffey
Stone Ground Farm, Ontario




September 17, 1986

Mr. Dan Carlson

Sonic Bloom

708, 119th Lane North East
Blaine, MN 55454

Dear Dan:

At last, [ have some results from the lab on your
oranges. Now that we haye the procedure for the first
one, I believe that we can do any others that you send
in a much quicker fashion and with more detail.

Une of the hold-ups was that the lab wanted to run
them on the new Hiyh Performance Liquid Chromotography
unit, This unit is the latest state-of-the-art unit
that Waters has made. And being the latest, everything
has not been ready when they had originally promised.
We are still waiting for the columns to run the amino
acids on this unit. These are supposed to be here in
Uctober and the procedure will be ready to go in
November some time. The other reason we arer so late isg

that the lab just kept dragging its feet. This is also
solved.

Now, the results of the tests and a few comments
about them,

Vitamin Concentration
- Treated Untreated
c 30 mg/100gm 13 mg/100gm
A 33 ug/dl (91 ul) 0 ug/dl
E ' 2 ug/ml 2 ug/ml

The C is a little low by standards. This could he
in part to our calibration and in part from the long
storage process. The interesting thing is that the C
is better than twice the amount in the treated orange
than the untreated. The vitamin A is also dramatically

different. As a comparison between treated and
untreated, the numbers are valuable.

As [ understand, things continuec to go well for
you and that yields are excellent where ever you use
the product, One comment from here: | was talking
with Shirley West about a week ago (who was not too
wild about Sonic Bloom when we started) and she said,
"1f Doctor Riordan asks me to use Sonic Blooam again

next year, ' am ready." This is a complete turnaround
tor her.

Keep in touch.

Sincerely,

’//”" Y g0
J«ﬂo/f/z
Richard Lewis

Director of Development

RL/ds
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Sonic Bloom -
Music May
Really be the
Universal
Language

n the next fifty years, so claim the

experts, the world’s population will

stand somewhere between 11 and 14

billion people. These estimates are
shocking enough before you even con-
sider the sad fact that, at the current 5.5
billion level, the globe is already over-
crowded with Homo Sapiens.

There is definite correlation between
animal life and plant life on this planet
Earth to which not enough attention is
directed. Simply put, more animals equate
to less plants. And no other species of
animals has emasculated plant populations
with the vigor and disrespect than our

very own. In a short span of no more than
one-half million years we have turned
great forests into deserts, cleared vegeta
tion from billions of acres of pnce pristine
land, caused the extinction of countless
plant species and turned immeasurable
hectares of rich soil into nonproductive
and unusable wasteland.

. To add salt to these wounds, we are
now faced with a global dilemma where
the median age of many third world
nations is an incredible 15, the United
States is approaching a total people count
that matches what the entire world popula-
tion was just 1,000 years ago, and older
folk face extended longevity while younger
ones make more babies. It is no surprise
that population statistics have nowhere to

- go but up-and way up!

Even if we take great pains to curb the
rate of population growth and are success-
ful in our pursuit, there will still be almost
twice as many people on this planet by the
year 2043-a terrible thought when you
consider how overcrowded many of us feel

continued on page 4
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Sonic Bloom - Music May Really be the Universal Language continued from page 3

right now. It's analogous to the national
debt-sometimes things get so immense
there’s no stopping them. In their near
infinite expansion, they begin to progress
almost geometrically, consume everything
around them and eventually become
insolvable and uncontrollable. In astron-
omy, a black hole would fit this description
to a tee. Getting back to Earth, the national
debt and population explosion fit the
description just as well (or should we say
just as horribly?). But let's concentrate on
population because that’s what much of
this story is about (it’s about tomatoes
too-we'll get to that in a moment).

We cannot feed all our billions now.
How do we feed two or three times the
current number on a planet whose size is
fixed, whose land mass has a better chance
of shrinking than expanding, whose soil is
becoming more and more tainted, eroded
and worthless and whose trees, which help
make the soil and air rich, are disappear-
ing faster than humans reproduce? Obvi-
ously with less usable land and more
mouths to feed we must find dramatic
ways to increase our harvests. Admittedly,
researchers and agronomists have made
significant progress in the last 50 years but
will have to become “Houdinis” in the next
fifty to keep up with the nutritional needs
of a highly progenitive and consuming

species. .

Not all may be that dim, however.
Advances in genetics, agronomy and plant
sciences have accelerated and undoubt-
edly will abate the potential severity of the
picture just painted. Research is discover-
ing much more about plant life as it is
about all aspects of our world and the uni-
verse which surrounds it. And one of the
most striking discoveries about plants is
that they appear to like music which, after
an admittedly long introduction, brings us
to the crux of this discourse.

Sonic Bloom - Well, it may not be
music specifically but plants appear to be
affected by high sound frequencies charac-
teristically transmitted by many musical
sounds. Dan Carlson, researcher, plant
breeder and nut farmer, started experi-
menting on the effects of high frequency

Dan Carison, Sonic Bloom founder and
researcher, also runs Hazel Hills Nut Farm
which has developed and produces dozens of
new nut varieties (seedlings available). He
claims governmenss ousside the U.S.A. have
been more interested and supportive of Sonic
Bloom probably because this country
currently produces an abundance of food
and gets excited about things only when o
“catch-up” atmosphere develops.

sound on plants over 20 years ago. It was
hinted in a few textbooks even then, that
the vibratory force of certain sonic fre-
quencies allowed plants to “breathe” better
and increased their ability to absorb more
minerals and nutrients necessary for opti-
mum growth. Sound affected the stomata,
tiny holes or pores on the leaf surface,
primarily located on the underside of each
leaf. Not much more was known at that
time, however, so Carlson spent several
years experimenting on the effects of dif-
ferent sound frequencies. With the help

of a musicologist and the laborious task of
“trial and error” testing, he finally arrived
at a sound frequency of 3,000 to 5,000 Khz,
a range most compatible to the widest vari-
ety of plants.

Concomitant with his sonic investiga-
tions, he spent considerable time as well
in developing a foliar feeding formula
which is the second part of his two-tier
program. Getting the stomata to open as

widely as possible and to stay open longer,
provided for a much greater absorption
potential but the question then was, what
should the plants be fed under these
changed physiological conditions? After
many more man-hours of tedious testing,
Carlson concocted an organic foliar spray
which includes amino acids, seaweed
derivatives and 55 trace elements. This
combination of greater food intake
(through the stomata) and a foliar feeding
solution which includes just about every-
thing a plant needs to thrive and reach its
genetic potential, has produced some truly
astonishing results. According to Carlson,
hundreds of farmers and gardeners have
verified his findings and have acclaimed
Sonic Bloom's cultural values.
et's get back to Carlson for a
moment. One of the first indica-
tions that he was onto some-
ing was an early experiment
in 1979 with a purple passion
plant. This plant, which generally does
not grow beyond two feet, reached 150
feet during the first three months of treat-
ment. During a period of two and one-half
years, and under the “duo” of music and
his foliar spray, the plant reached a length
of 1,300 feet which, incidentally, is docu-
mented in the Guiness Book of World
Records.

Let’s review a very small sample of what
other farmers, gardeners and researchers
found with Sonic Bloom:

¢ Stone Ground Farm in Ontario,
Canada, tested Sonic Bloom in 1992 on a
4-acre block of Ida Red Apples. Untreated
apples of the same variety were close by
to afford a good control group comparison.
The yield was up 50% over the unsprayed
trees.

o A test conducted by Bio Research
Farms in JWR registered an increased
yield of soybeans from 37 to 75 bushels
per acre.

¢ The Olive Garvey Center for the
Improvement of Human Functioning in
Wichita, Kansas, tested a shipment of
treated Florida grown oranges. The
vitamin C content was a whopping 121%
above the norm.

ANHOIICT 1007 « 4




© Swedp gardeners began
using Sonic Bloom in his rose garden
at Sudley Castle in 1992. The 100,000
tourists who visit the castle each year
can now see, on average, # roses on
each branch when there used to be
just five. S ' o

Other Pluses - These are just a few
examples of the success stories that Carl-
son has reported from all over the world
and they go beyond just size of harvest
or number of fruit or flowers. We already
touched on vitamin and nutrient levels
which increase dramatically. Watering
needs can be reduced substantially since
larger and deeper roots develop enabling
them to tap additional reserves of ground
| water. Tests in arid environments have
shown a 50-60% reduction in watering
| requirements in some cases. Crops
| become more uniform in size (usually
| bigger) and shelf life increases dramati-
cally. Fruits, grains and vegetables are
more disease resistant and even insect
problems are diminished, most likely
because of heavier sugar content which
adversely affects these critters’ digestive
tracts. Crop maturity is generally short-
ened, up to 50 days in some cases, while
heavy flowering continues, frequently
resulting in a second harvest. In addition
to all the above, almost everyone who
offers testimony, regardless of the crop,
contends that what they grow tastes
better and is more flavorful. In addition
to all these advantages, there is still
more to report before we conclude the
Sonic Bloom story.

Genetic Elasticity - Plants undergoing
the Sonic Bloom treatment afford some
exciting changes that cannot be fully
explained botanically. Simply, in many
cases, the treated plant can pass on its
cultural improvements to its offspring
even if the offspring are left untreated.
Kidney beans, for example, usually pro-
duce 3 to 4 beans per pod. Treated with
Sonic Bloom, this often increases to 4
and 5. The offspring of this plant will pro-
duce 4 and 5 pods too but, if treated with
music and formula, may increase to §
and 6 pods. Tests so far have brought

these generational increments up 8 and
9 beans per pod and there is no reason to
believe the limit has been reached. More
research in this area must be conducted
but results to date are very encouraging
indeed. ‘ -

Even the time to germinate, seeds has
been reduced with Sonic Bloom. Seeds
bathed in Carlson’s solution for just one
day while exposed to his taped repertoire
of delightful music, have germinated in
one-third to one-half the normal time.
Under these very conditions, there have
been reports of germination taking place
overnight.

¢ began this discourse

on a “population explo-

sion” theme and itis

obvious to see how it

relates to the body of
this dissertation. Incidentally, we didn't
have space to cover trees but Carlson’s
combination of melody and spray appears
to accelerate the growth of these “great
plants” as well, which may help alleviate
the continued slaughter of forests and
their grandest inhabitants. The fact is,
however, fifty years is a long time away
and this writer and most of his readers
will not be around to suffer the “popula-
tion” consequences. By then, your editor
will have already celebrated his centennial
plus some additional years he prefers
not to reveal. Of course, all of good con-
science and caring must be concerned
with their children’s future as well as
their grandchildren’s. Let's hope they
can solve the population problem and
thus inherit a better world. In the mean-
time, let’s get back to now!

Sonic Bloom is available today. It has
no retail distribution yet, but can be pur-
chased through the mail. It’s so simple
to use that all you need to know is how
to use a cassette player and squirt a spray
container. It comes in two forms-one for
the backyard gardener which is a $60 kit
(plus $4 shipping) and includes a 20-ounce
bottle of foliar spray concentrate and a
cassette tape of the most delightful music
that both you and your plants can enjoy.
The supply of concentrate is to be diluted

404

by one teaspoon to one quart of water

so, for most gardeners, there is an

ample supply for at least one and possibly
two seasons. For small farmers, a gallon
of concentrate is sold for $250 and a sound
system is available for $125. This package
is designed for 1/5 acre to 5 acre plots.
For those who require larger area needs,
you can contact Carlson directly for
specific costs and details.

* The CLUB cannot verify all the claims
made by others on behalf of Sonic Bloom
and we admit some of this sounds almost
too good to be true. However, the few
testimonials presented here have been
documented with enough supportive
information to conclude that they are not
fraudulent or fictitious. If some are exag-
gerated by those who offer testimony
(and we are not saying that they are)
there is no way for us to make judgment
on this kind of speculation or possibility.
We have reviewed an 80-minute videotape
where dozens and dozens of farmers,
researchers and gardeners, who grow
everything from fruit to nuts, testify
that Sonic Bloom works and produces
substantial results. As far as we are con-
cerned, the sheer number of testimonials
from respected farmers, governments,
etc., around the world adds credence to
the Sonic Bloom story. For $24 you can
order a copy of this tape for your own
evaluation. Incidentally, the CLUB took
the initiative to personally confer with a
Sonic Bloom tomato farmer so please
be sure to read An Interview with a
Tomato Farmer which follows this
presentation. ‘ '

For more information on Sonic Bloom
write to Dan Carlson Scientific Enter-
prises, Inc., 708-119th Lane, N.E., Blaine,
Minnesota 55434, or call (715) 425-1407.
And remember, when you play your
music, more than just the neighbors may
be listening. . e
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i 1 from suckers and we are in our 18th me tell you about my cucunibe&*f* "
An Inte rview WIth generation of sucker propagation. After planted 500 cucumbers in one of my
a Tomato Fa rmer the 10th generation, an interesting devel  greenhouses. It took 40 days from seed
harles Dodge runs a small farmin ~ opment occurred. Flower shoots form to harvest. From the 41st day and for the
Mountain Home, Arkansas. His with a cluster of 310 flowers. However, next 36 days I picked 7,600 pounds of
crops are sold roadside and his in many cases, another shoot developsat  cucumbers. I have 4 young apple trees
Melody Farms (a perfect name fora Sonic  the end of the first cluster adding another  on my property that I planted three years
Bloom user) consists of a 5-acre plot for 45 flowers. The hand (stem) that supports  ago. I don't care who the experts are-they
blueberries and two, 4,000-square-foot this load could never handle the weight will all tell you the trees are 7-10 years

“quonset hut” type greenhouses-one for  of all those maturing tomatoes, so we old. Everyone who gardens without Sonic
his cucumbers and the other for tomatoes.  generally cut back that second (extended) ~ Bloom is working against themselves~
We interviewed Charlie on June 23, 1993 shoot. tomatoes included!
to get a specific opinion on Sonic Bloom’s Q. Overall harvest?
effect on tomatoes. Although his green- A. The average tomato crop froma
houses provide a controlled environment,  4,000-square-foot greenhouse isin the
there are plenty of statistics on greenhouse 9,000 to 10,000 pound range. I have had STOMATA
crops and viable comparisons can be crops hit 19,000 pounds but that’s nota On every leaf there are thousands
made. Here are the Q&A's as they consistent result so I am going to be very upon thousands of small pores or
occurred in sequence: conservative. Without any degree of openings called stomata (singular,
Q. How long have you used Sonic exaggeration, | know my tomato crops stoma). These tiny structures, less than
Bloom? are minimally 30-40% higher with Sonic 1/1,000 of an inch, are the only open-
A I started in either 1984 or 1985.Off  Bloom. Personally, I would bet it is even ings in the leaf. They allow water to
hand, I can't remember the exact year higher but I will stick with a lower pass out of the leaf (transpiration) and
but it’s a good 8 or 9 years now. estimate so no one could possibly dispute gasses, notably carbon dioxide, to move
Q. How many tomato plants do you my claims. into the leaf. The carbon dioxide is
grow and what varieties? Q. Maturity rate? transformed into sugars through the
A, [ use one of my 4,000-square-foot A. Sonic Bloom tomatoes ripen about complicated process of photosynthesis.
greenhouses for tomatoes. This green- the same time as untreated ones but the During dry conditions, leaves begin to
house is stocked with about 1,000 plants big difference here is shelf life. Once wilt and the stomata will close. This
(mostly grown from suckers) and just picked, tomatoes stay unspoiled for at prevents the plant from drying out
about all are beefsteak varieties. least twice as long-possibly three times completely but unfortunately carbon
Q. Do you use Sonic Bloom on all as long. When you're selling roadside, dioxide will be prevented from entering
your tomatoes? this is a real plus. the leaf which reduces photosynthesis.
A. 1 use Sonic Bloom on all my tomatoes Q. Taste? Hence the plant survives but grows
as well as all my cucumbers and blueber- A. The simplest word I could use to more slowly due to a decrease in sugar
ries. In fact,  use it on some of the trees describe the taste of my tomatoes is production. Theoretically, if you could
on my property too. superb. People come from far distances slow the movement of water from the
Q. What are the noticeable differences  to purchase my tomatoes and, I might leaf just enough to prevent drying but
with Sonic Bloom in terms of the flowering  add, I get similar taste praise for my still allow the stomata to remain open,
of your tomato plants? cucumbers and blueberries as well photosynthesis would continue, sugars
A. Flowering is overwhelming. We get Q. Diseases? would be produced, and yields would
9-10 flowers on one shoot which is way A. ] have no problems whatsoever with increase. Researchers around the world
above the norm. tomato diseases. continue to experiment to make plants
Q. Size of fruit? Q. Watering needs? more efficient to feed an ever increas-
A. My estimate is that the Sonic Bloom A My watering needs increase with ing population. ~Stephen Reiners, Ph.D.
treated tomatoes are 20-30% larger than Sonic Bloom. The plants get so big and the
what they would be without it. fruit they produce increase substantially.
Q. Quantity of fruit per plant? These giants simply need more water.
A. Here again, [ would estimate the Q. What would you say about Sonic
increase to be in the 20-30% range. You Bloom overall?
must remember, we remove a significant A. Everything it touches grows better.

number of flowers. We grow our tomatoes [ know this is a tomato newsletter but let

ALY annn . o
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In the ecarly 1960’s a young Gl,

stationed in Korea, witnessed a
mother lay her young child beneath
the tires of an Army truck, crushing
his legs. She did it so she could get
money from the government to feed
her children. The GI's name was
Dan Carlson, a young Minncsota
recruit, who, after witnessing that
sacrifice, decided to devote his life to
wiping out hunger.

How many people as young
adults, make an oath like that, and
then are sidetracked? But Dan
Carlson didn’t get off the track. He
went to college and studied
horticulture and agriculture. As a
result of Dan’s commitment, he
developed s present business
*Sonic Bloun™. Sonic Bloom is
more than a cute name, but is
actually a revolutionary new
technique to make plants grow and
grow abundantly and beautifully!

White in college, Carlson con-
cluded that if plants could be fed
through their leaves, then it wouldn’t
matter if the soil were poor. In
leaves there are tiny pores called
stomata which take in carbon dioxide
and water from the air and give olf
oxygen. His theory was to feed the
plants through the stomata with a
mixture of nutrients. The trick was
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to get the stomata to open up when
they were being sprayed.

At this time he stumbled on a
record called "Growing = Plants
Successfully in the Home" by George
Milstein. That gave him the idea of
using music to open the stomata
upon demand. - Carlson enlisted
Michael Holtz, a Minneapolis music
teacher, to aid him in developing
music to go along with oscillating
"cricket chirping® that Carlson had

" developed. Holtz realized that its

pitch was - consonant  with
carly-morning bird chirping. They
blended the chirping and musical
tones into one sound which form a
command that stimulates the plant’s
stomata to open and absorb the
offered fcmhzatxon Together, the
stimulating harmonics and growth
producing nutrients produce excep-
tional results. This blended record-

ing is now available on cassette and | is

is furnished in the Sonic Bloom Kit.
As our car entcred the long
driveway to his Nut Farm near
Riverfalls, W1, we heard the unusual
sounds of chirping! As we pulled up
to the house, we were immediately
met by Dan. After our 4 hour drive,
it was especially nice to be greeted
with his warm smile and hardy

: welcome! -

4ol

Somc Bloom

An Interv1ew With
~Its Creator:
Dan Carlson

by Dale Lucht
~ and Esther Turner

How is it that when you first talk
to someone, and before you meet
them you already know that you will
"connect” with them personally, 1
had this fecling about Dan Carlson.
We had spoken several times by
phone before 1 decided that 1 would
like to know more about him and his
product "Sonic Bloom®. In those
conversations, 1 could sense some-
thing intriguing about him. Call it
intuition, but I could feel a devotion
and sincerity in his voice that caught
my attention.

Dan bent down and picked up a
hickory nut that was just starting to
sprout and gave it to me. "Here, you
can start your own tree from the nut
farm!" The three of us immediately
meshed and 1 knew this was going to
be more than an interview but an
adventure,

"Dan, the first thing 1 have to ask
.. What is all that chirping?” Dan
laughed and went on to explain the
way he uses sound to promote plant
growth. He’s been playing his music
for the nut trees on the farm and is
reproducing nuts from those
endangered trees successfully with
Sonic Bloom. As we talked, 1
learned that Dan is a nut tree expert
who has personally cultivated and
matured the following varictics on



his farm: Chestnut, Horse Chestnut,
Butternut, Beechnut and Heartnut.
I learned that there are more than
one variety of Walnut and Hickory
Nut and that some develop more
"meat” such as the Weshcke
Walnut.

Dan has a way about him that
puts you at case and makes you feel
comfortable. 1 felt as if I was talking
with an old friend. His warm smile
and eyes display a quict strength; a
strength which motivates him to
fulfill his life long goal to assist in
cradicating the hunger of the world.

We walked over to his favorite
spot on the farm. A clearing
amongst the nut trees, surrounded by

wild flowers with their vibrant colors

beans treated in Wisconsin con-
tained 27% protcin against a normal
15%.) Dill plants over four feet tall.
Calla lilies over six feet tall. Bell
pepper plants  bearing - over 50
peppers per plant.
- Sonic Bloom’s ingredients are
*generally recognized as safe”, says
Carlson, and have been approved by
different organic growers associa-
tions. Also, the shelf life of Sonic
Bloom produce is longer because
there is more nutrition and trace
mincrals in ecach head of lettuce,
tomato or watcrmelon,

Another benefit from Sonic
Bloom is that, because the plant
takes its nutrients through its leaves

and is absorbcd throug&out thc

Ach

troduced amaranth, a high protein
grain, The . soil was alkaline
clay-loam or adobe-sandy with a PH
ranging from 7.7 to 7.9. Sonic Bloom
increased the average yield from
1600 to 2600 pounds per acre and
reduced the maturity time by 15
days. - It’'s obvious that Carlson’s
main focus is still on feeding the
hungry, as well as growing food on
poor soil.

He is also involved in an experi-
ment in Israel where they are trying
to increase  production  of
endangered African trees.

Another interesting project Dan

is working on is with the Chinese

govcmmcnt dealing with the
provmcc of Sinhiang of Inner

sparkling in the sun. He
requested that we sit on an |}
old tree trunk. This is the
spot where Dan goes to
collect himself during thosc
difficult imes and as I looked | -
at him, I could feel the com- |
passion this man has for life |.
and Nature.

Dan shared the fact that he |-

does a lot of negotiating for S

business from around the| .
world. Recently, he’s had| .

representatives from England, | - -

Mexico and Japan come to his | .
farm at Riverfalls.
them stay in his log cabin not
far from this special spot.
Dan loves to take his guests
out into nature because it
removes the formal atmo- |§
sphere and helps everyone to |8
relax. Looking around at this {53
spot, I can understand why he [&
feels this way. In 1980,
Carlson incorporated, and [§3
now has patents in 35
countries. And what arc the
results? A Pennsylvania
alfalfa grower wins every
contest, both for growth and

He had |7 ;

Mongolia. The Chinese
government  has  sent
> | representatives to
Riverfalls to work with
% |Dan on improving their
- | crop yiclds. He is showing
:| them he can grow plants in
the worst arcas of the
world. His rewards come
from the awareness that,
*He is starting to feed
people!”

He is also treating yew
trees with Sonic Bloom.
There is an extract from
the bark that is showing
promise in curing cancer.
With Sonic Bloom, he is
able to get the taxol into
the needles; thus
eliminating the need to kill
the tree to obtain the
taxol. In experiments he
has been able to triple
production of the taxol.
Always the humanitarian,
he says, "That means three
times more people can be
helped.”

He recently returned
from the Philippines where

nutrition. A cauliflower box which
normally contains a dozen heads,
only holds four heads of "Sonic
Bloom" cauliflower heads. Soybean
plants produce up to 300 pods per
plant (30 to 35 is normal). (The

whole plant, mcludmg its roots, the
nutritional value of the soil actually
improves.

Gabriel Howearth moved to San
Juan Pueblo, New Mexico in 1984.
Among other things, Howearth in-

he was asked to advise them on what
can now be done after the devastat-
ing volcanic eruptions. Many times
the soil is improved as in what
happened at Mt St. Hclens in the
United States. But the Mt. Pinatubo
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cruption contained sulfur dioxide,
which is poisonous.

Dan showed us pictures from the
Philippines with 15 fect of ash on the
ground covering all life in the
mountains. A million and a half
people were relocated in Manila
from the June 14, 1991 disaster. A
local university leader arranged to
bring Dan in on ‘a 4-whcel drive
caravan to this devastated area
where they are trying to recover and
grow new vegetation. He went there
to show them how his technique
grows new plants. The special music
aids in the absorption of nutrients
and allows the plants to translocate
the nutrients down into the soil and
become accustomed to the toxins.
He has been working with reclaiming
soil from volcanic devastation for a
few years now, with great success.

Dan’s witty sense of humor
showed when he talked about how he
views reclaiming devastated soil. He

| calls his attitude thec "Robin Hood

Approach®, where he robs from the
rich (brings in nutricnts) and gives to
the poor (the depleated soil). Dan
giggled with the thought.

Carlson said that not only did it
affect the Philippines, but it also
shrew vast amounts of sulfur dioxide
iinto the upper atmosphere and we
may be affected by it in the future.

One current event Dan is ex-
tremely excited about is the annual
Chelsca Flower Show in England.
He has been invited to the biggest
horticultural show in the world. This
23 acre flower show is called the
*Show of Shows™ Dan is thrilled
with his invitation, for it represents a
recognition for his work and

o5
products. On display will be his own
rose bushes which yield 67 - 70
flowers per bush as opposed to 8 - 10
from a normal rosc plant. In listen-
ing to Dan, 1 could hear the sound of
a deep satisfaction in his voice as he
said, "This show gives me the chance
to share my joy with the world!"

Not all of his experiments are of a
serious nature. Years ago his wife
allowed him to try Sonic Bloom on
her passion plant. Although it
normally grows to about 18 inches,
the more often he treated it, the
more it grew. By the time the Gui-
ness Book of World Records came to
measure it, the.plant was over 1300

feet long.
When we visited him at his nut
farm, ncar River Falls, WI,

Carlson’s knowledge and love of the
land and trees were very apparent.

3 STEPS TO VIBRANT, HEARTY
PLAN TS WITH SON IC BLOOM

l. MIX SONIC BLOOM wnth water.

SONIC BLOOM is a product of years of scientific research and

‘2 testing on commercial farms and has produced world record
M harvests, as well as the largest indoor plant which is lisled in the

Guinness Book of World Records.

This revolutionary combination of plant stimulating harmonics and

organic growth producing nutrients makes all your plants more

healthy, abundant and magnificent.

Gardeners using SONIC BLOOM report larger and betler lasting

vegetables, fuller and more briliant flowers and herbs.

You can expect increased

'—--———-—-_—-———_—-

| | production, early maturity and
| L chtes 7 or o s anmt Ko enouah o | S O e e T8
includes: 22 oz. bottle of concentrate: {enough for (]
gallons of spray). 32 oz. spray bottle with super-fine misting head aftachment. SONIC BLOOM. ORDER TODAY!
| measuring spoon. 2 - 60 minute casseue tapes (classical and easy histening. l c n '.
| both with oscillating harmonics). i O‘\\ o°
l Piease send me the Greenhouse Kit for $360.00. which includes: 1 l
i gallon of concentrated SONIC BLOOM (enough for 256 gatlons of |
spray). ang a one year lease of 3 sound unit.® Refill of the SONIC BLOOM
| concentrate 1s avadable for $259.00. l
I Shipping costs are included in ali above prices. l
| To order, include this torm with your check or money order to: o | F %} ()T :LED
| 7Doaan Caérls'?n Sﬁslenm:c Enterprises |
' - 118th Lane |
To learn more about SONIC BLOOM  read
| Biaine. MN 55434 ' chaptet 111n Secrets of the Soil. by Peter
< CoMme i3’ Qrowers piease CoNtact ks 1o turther iNTorManion on held 700 ang 61¢ha*C apD.ILaton H Tompking & Chnsiopher Birg
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The farm is an experiment,
as well as a relaxation for
this dynamic man.

One would think that the
nut farm was his full time
occupation. But, this is not
s0. His full time work is still
"Sonic Bloom". Even after
30 years he is still excited by

his quest.
B==n

Dale Lucht has a BS in
Agricultural Journal-
ism. He is interested
in Native Amecrican
traditions  including
sweat lodges, pipe
ceremonies, and the
medicine wheel.

Esther Turner is the
Account Executive for
NEW AVENUES and
owner of CONCEPT
CONNECTIONS.
She worked for Ma-
dison Magazine, along
with the Janesville
Gazette. She is the
mother of two col-
cge-age chiidren,
Heidi and Toby and
cat Reiko.
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October 25, 199!

Tim Gillasopies Vice President
D.C.5.E.y Inc.

708 - 119th Lane, N,E.
Blaine, MN 595434

Dear Tim:

The Organic Growers and Buyvers #Association Certification Committee has
reviewed and approved Sonic Bloom for use by those requesting OGBA approved
products. This approval is not an endorsement., but an indication that your

product meets OCBA Standards.

Dur'apnraved products are always in a process of review and subject to
QOFPANA guidelines and Federal Standards as they are developed.

Your product will asppear on our Approved Product List.

4 Boercee

onne W, Bucklev, ExecutiYe Director
RGANIC GRCWERS AND BUYERS AZSOCIATION

Sincerely,

YB/sem

1405 SILVER LAKE ROAD, NEW BRIGHTON, MN 55112
TEL. 612+636-7933 FAX 6126364135
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Bloomers Celebrate Successes

eicome to the first edition
of our newsletter! Spring is
just around the corugr. so
this update may be timely for those
growers planning their strategy for the
conting season.

There has been a lot to report from
“our past few months. The many suc-
cesses flowing in from throughout
Australasia are proving extremely sat-
isfving. These growers are essentially
pioneers with this new technology. and

we feel they truly deserve all the suc- £

cess they have achieved.
Regular contact with clients has
~ highlighted the fact that Sonic Bloom
does involve a learning curve, and we
believe that we can shorten the learn-
ing experience by providing regular
updates and sharing growers’ experi-
ences.
"+ This will hopefully ensure that all
Sonic Bloom .clients are receiving
maximum benefit from this unique
product. In this context we would re-
ally appreciate any information that

SONI LS
NECUFSS N Y

Soundl An unexplored
{ag§0( in plant nutritiol .

v 3

|\IN\| SMAG

The media has embraced the concept, and in recent months coverage has

been phenomenal, particularly since the local results have been so good.

you may feel inclined to share.

“These growers are essentially
pioneers  with ~this new
. technology, and we feel they
truly deserve all the success
they have achieved.” :

" The remarkable commercial re-
sults achieved during this first year
suggest that Sonic Bloom now appears |
poised to beccome a potent force in
‘Australian horticulture. We are cele-
braling the acquisition of marketing
rights for a further five States. Our de-
cision (o expand was based upon both |
these results and excellent re-orders. o

|

Australasian Successes On Film
- “Shooting The Bloom”

n Australian film crew re«
A cently toured Queensland,

Northern New South Wales
and New Zealand to interview com-
mercial growers, and capture their
successes on film. Many thanks to
those generous pioneers who were
willing to share their discoveries.

‘A portion of this film has been
edited, but tragically the film-makers
involved lost their home. studio and
cquipnient to a mysterious house fire
several weeks ago. The master copies
of much of the Sonic Bloom footage

| were destroyed in the fire. One
l unedited copy remains from which we
| will salvage what we can. We sincerely

thank the film-makers and wish them
l a rapid recovery from this disaster. Af-

ter editing we should have local crop
| footage for the following: Grapes,
! zucchinis, mandarins,  flowers,
lemons, silverbeet, macadamias,
mangoes, paw paws, eucalypts, soy-
beans, sugar cane, persimmons, cap-
sicums, strawberrics, organic veg-
ctables and palms. We will advise vou
when these videos are available, o

Different Goals For Different Growers...
Ins[de ~ Progranunes... Sonic Doont.. Sonic Super Seeds... Cumngs With Bloonw..
. Local Results... Do's And Don’ts

Home Garden news..

The Best Get Better...

Spray ~ and

" Great Jokes... much more
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Commercial Flowers -
Bloom At It's Best

ne example we encountored

case of a very good grower

who experimented with Sonic Bloom

and was pleasantly surprised with the

extent of his gains. This New South

Wales commercial flower grower was

already achieving excellent yields and

good turn-around time.

Despite what appeared to be near
maximum performance, this progres-
sive grower still began a-Sonic Bloom
treatment programme. These were his
rewards:

»  He has not only achieved double
production figures with chrysan-
themums, but he has reduced his
maturity time from 10 weeks
down to 6 weeks.

» He is now able to achieve suffi-
cient stem length with asters to
avoid the normal use of grow
lights in winter.

= He is spraying a lot less than nor-
mal because of the reduction of
pest and disease problems.

* The overall faster turn-around
time in his greenhouses is now
providing him with one extra crop
per year.

* Finally, his eucalypts, which are
grown as a foliage crop, have pro-
duced 14 fi. of growth in just nine
moanths!

For a successful and experienced

grower these results are simply out-

standing. a

The Best Get Better

There have been so many different
benefits attributed to Sonic Bloom by
these first year growers. To the best of
my knowledge there has never been a
product that could provide such a wide
variety of benefits. One trend that is
becoming apparent is this: The better
the growing conditions, the bigger the
improvements provided by Sonic
Bloom. In short - the better the grower,
the better the result.

By contrast, those growers using
the system as a problem solver or mir-
acle cure have not achieved the same
level of success. There may be some
temporary and sometimes quite re-
markable results in these cases, but in

during the fiiming, was the

e e et e e

general the original problem. the rea-
son for previous poor performance,
should always be confronted. This may
involve soil testing. leaf analysis and /
or expert advice. s

The Fear Merchants

Having had the opportunity to
witness the horticuftural scene in gen-
cral. it is hard not to notice the nega-
tive approach employed by the major-
ity of agricultural companies. There is
the overwhelming impression in the

“If you don’t do this, then this
will happen.” Fear becomes the
motivating factor ...

advertising literature that growing
success is solely based upon desperate
stop-gap techniques. The prevailing
sentiment seems to be: “If youdon't do
this, then this will happen.” Fear be-
comes the motivating factor in farm
management. When the country is cry-
ing out for a holistic, preventative ap-
proach to agriculture we seem trapped
in a system where all of our strategies
are geared toward treating symptoms.
We throw our chemical cocktails, in
ever increasing amounts at ever in-
creasing problems and rarely ask why.a

Ag-Shows
Benefit Us All

¢ have exhibuted at all of e
major  Ag-Shows s

scason. Thanks to all of

those who took the tine to drop 1n gnd
micet us. these shows have proven a
real pleasure. We scize the opportunity
to learn as much as possible about the
many and varied growing enterprises
with which we are involved.

We really appreciate the help and
information provided by so many of
you. Hopefully we've also been able to
provide some handy tips to some of
you. It has been gratifying to have
recetved so much positive feed-back
from Sonic Bloom clients during these
shows. None of us can recall having
encountered a single dissatsfied
grower during the show circuit.

It has been interesting to observe
the reduction in scepticism, now that
we are getting some runs on the board.
The mere fact that we are reappearing
at many of the shows for a second year,
when ag-business involves so many
fly-by-nighters, appears sufficient to
enhance our credibility in some eyes.
The last shows of the season are
Rockhampton and Toowoomba in
early September. Seg you there! o
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"Parker” variety produced counts of up to 60 flowers and fruit per plant!

f
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Sonic Su-[”)er Seeds o

The Cutting Edge
ur travels have revealed

O that some growers growing

from sced have not vet tricd
the Sonie Bloom sced treatment tech-
nique. There are tremendous benelits
o be had from this treatment and it
really is quite simple.

“Apart from one or Lwo exceptions
the technique involves soaking the
sced in a 500:1 solution of Sonic
Bloom and water while playing the
sound for eight hours. Seeds that are
difficult to handle. tike lettuce or flow-
ers. can be planted into cell trays and
thoroughly watered with the 500:1 so-

fution, Once agawn, cight hours of
sound stimulation will provide re-
warkable results. Apart from carlicr
germination and a much better germi-
nation rate the scedhings themsclves
are provided with a vigorous kick-
start,

While on the subject of sceds. we
must stress the value of saving sceds
from Sonic Bloom treated parent
plants. These seeds will normally grow

into superior plants to the parents, es- .

pecially if further treated with Sonic
Bloom. Even hybrids have been shown

to display this “geometric progression™a x

. A record lemon crop in a North Ceast citrus orchard - good, even sized muir

Sonic Doom - A Cleaner Kill

t appears that not all herbi-
I cide users are taking ad-
vantage of the Sonic Doom
“method. This technique involves a re-
duction of herbicide usage by at least
50%. In fact, we have new trial reports
- from the USA, conducted by the presti-
‘glous Acres Magazine. which docu-
ment success at levels as fow as 23%
of the standard label rate. Here is your
chance to save considerable amounts
of moncy and to take beuter care of
“your environment. '
“ 7+ You should already have the in-
structions 1o use this method of weed-
Ckilling, but the main points to renem-
Ler are these '

Sonic News

+ Run the sound unit in the immediate
area to be spraved for 45 minutes

_“prior to application of spray.

». Add a little Sonic Bloom nutrient to
. ‘the herbicide (this assists absorption
as it tricks the plant into feeding).

» Continue to operate the sound dur-
ing spraving and for one hour after-
wards. .

. Some of the bencfits include a to-
tal kill of even hard to kill. mature

weeds. and it docsn’t matter if it rains

one hour after application.
The Sonic Doom technique has
proren an ideal simple trial to demon-

Csteate the ereased absorption of the

Soaic Bloom system - o]

Cuttings involve the same dilution
rate as sceds. It is always better to take
cuttings {romt a Sonic Bloom treated
parent plant where possibie. If not
then try applying the spray to the plant
a fow days prior to taking cuttings.
This should help the cutting establish
itself better.

Cuttings should be spraved once a
week with a 300:1 solution of Sonic
Bloom until established. They can
then be spraved every 7 to 10 days at a
250:1 dilution rate. ‘ [~

Spray Programmes
Are Not Bibles

Spray programmes are oaly
intended as a general guideline. Even
crop specific progranunes only involve
suggested cost effective spray rates.
Some of our astute growers have
realised this and were able to obtain
desired fruit size, higher brix levels
and induced maturity by applying
additional sprays in the weeks before
harvest, This sort of fine tuning comes
with experience and is also determined
by the dollar value of the crop. Small
crops and vine crops, for example, are
high dollar value crops which allow
extra sprays, especially considering
that the cost of Sonic Bloom treatment
usually represents less than 3% of the
total gross yield value.

We anticipate producing a com-
plete Sonic Bloom spray programme
booklet which will contain all the
various spray programmes, as well as
spraying hints, etc.. This should
simplify things for all growers and
could be particularly useful for those
growers who diversify into other crops
in the future. ' » o

Trees - A Kick Start

While the spray programme for
mature trees involves a 3 or 7 spray
option. it is different with scedlings
and young trees. There are conside-
rable benefits to be gained from
monthly spravs during the growing
scason. Many growers are reporuny 1
double growth rate when using this
programume. The economics of menth-
Iy spravs for young trces are good
because of their size. A total cost of
$70 per acre per year is common =

Page 3
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Home Garden Hints

hile we have largely con-
centrated on the commer-

cial clients so far in this

update we shall always reserve this

page specifically for our home garden- '

ers.
It became apparent, during rc-

search for the recent television cover- -

age, that there are several factors that

should be addressed with regard to the |

Sonic Bloom Home and Garden Kits.
When phoning around for filmable re-
sults amongst some of our clients we
discovered that despite good initial re-
sulls some gardeners had “shed-
shelved” the kits because they did not

" oped a Schwarzenegger sized right
hand which dwarfed her petite. femi-
uine left hand. The upside was that
she no longer needed a nutcracker for
macadamias.  Scriously, though. a
larger pump up sprayer or back pack is
more suitable and a lot faster for larger
areas.

There are some handy hints

which can help take the human ele-

© ment out of providing sound stimula-
tion, and these include:

* 240 Volt timers are available
for as little as $18 from larger depart-
| ment stores and electronic shops.
These units will turn your sound sys-

“The Sonic Bloom play, spray
and grow need only involve as
little as one hour per week.”

tem on automatically each morning
and serenade your garden while you
sleep.

= Little metal outdoor speakers
are actually ideal for the sound. They

fee] they had time to provide the daily
sound stimulation they believe neces-
sary for success. There are some im-
portant facts that may help resurrect
some of these abandoned kits which
we will cover here.

The absolute maximum result can
be expected from daily sound stimula-
tion - a daily dose of “sonic music”
dramatically increases absorption of
dew, which contains free floating nu-
trients capable of providing an in-
creased growth response. However, the
main point of the music is to use it as
a tool to increase the uptake of the
Sonic Bloom nutrient.

If you only use the sound before.
during and after spraying you will still
achieve impressive results. It doesn't
have to become a time consuming
chore in busy lives. The Sonic Bloom
play, spray and grow need only involve
as little as one hour per week.

The fine mist sprayer included in
the Home and Garden Kit is really
only intended for use with indoor
plants or the occasional outdoor
favourite. It is really not the ideal
equipment for larger blocks. I met a
woman at one of the shows who was
spraving an entire 1/2 acre garden
with this toy! She complained of a sore
spraying hand - I'm still recovering
from her handshake. She had devel-

can be hung from a tree in the growing
area and be connected to your lounge
room stereo to transmit your aulo-
matic, daily sound dose.

= Garage Sales are the ideal
place to find very cheap second-hand
stereo speakers and tape decks. I re-
cently purchased a Sony reverse play
portable stereo in perfect working or-
der for just $15 at one of these sales!

+ A reverse play cassette deck is
important if you wish to employ the

Sonic Bloom sced treatment tech-
nique. Souking the sceds in a 500 L
nutricnt solution and playing the
sound for cight hours can be difTicult
if you have to constantly turn over the
cassctte.  Similarly, the automatw.
daily sound dosc can be extended if the
cassetic replays itsclf. Onge again. tus
equipment needn’t be expensive. One
of our clients uses an old reverse play
car sterco sct up in his shed.
Essentially we are trying to ensure
that these Home and Garden Kits ar
viewed as an asset for yourself and
your family. Here is the opportunity to
produce an abundance of champagne
vegetables. productive fruit trees. glo-
rious flowers and luxuriant house
plants. Seize it, don’t shelve it! a

ne of our most successful

Evelyn’s Paradise
home gardeners is Evelyn

Green of Mt. Tamborine.

She owns a spectacular mountain top
property where she has created Eden-
like surroundings with the help of
Sonic Bloom. Her vegetable garden is
so productive that it enables her to
provide a neighbouring restaurant
with fresh produce daily.

The restaurant, “Songbirds”, has
won several awards based on the
incredible taste of their salads and
vegetables. | really recommend a visit
if you are in that area, o

| Monster lettuces, grown at a Sunshine Coast home garden - not only huge,
‘ but tremendously tasty, pest free and with twice the shelf-life.
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" Vegemite!”

Bloom’s Best - Great Jokes revisited

We will regularly feature our favourites on pages 5 and 6 for your enjoyment

hiree  Sydney
Bridge paiaters  were
perched precariously on a

T

Harbour :

1
§
i
1
|

girder, 300 fi. above the bridge traffic,

about to begin lunch.
They

Shane and an Irishman named Paddy.
Hank was the first to open his funch
box: “It's goddamned salami again!”
he snarled. “30 years I've been mar-
ried and everyday [ get the same sand-
wiches. I hate salami! I tell you both
now! « If I open this box and find the
same thing tomorrow, I'll be over the
side!™

.~ Shane and Paddy nodded agree-
ment and opened their boxes. “Bloody
screeched Shane, “25
years! - And she still doesn’t know
what I hate! Okay, mate, if there is no
change tomorrow I'll jump with you!”
Paddy held up his sandwich with a
look of total disgust. “A Potato sand-
wich again! All me life they've been
feeding me the stuff. What do they
think [ am, some sort of spud sucking
moron, Okay, boyos, I'm with you!”

-~ 'The next day arrived. The boys
had done their best to provide the nec-
essary hints for a lunch menu change.
Hank opened his box, held up a sand-
wich. looked over at his workmates in
disbelief and, with a fading scream of
plunged to his death.

" Shane opened his box and his face
dropped at the sight of the familiar
black goo. Being a man of his word he
farewelled his mate and took the big
jump. Paddy slowly opened his box.
He sniffed around the edges for a while

and then finally revealed the contents. -

included an American

; 7
named Hank., an Australian named he had changed?

ncral, the three gricving widows
where sharing their sorrow. “If I'd
only known what he was fecling.”
wailed Hank's wife. [ made him a
salami sandwich on our first date. and
he said he loved it. How would [ know

“Iknow, I know,” sobbed Shane’s
wife, “I made him vegemite sand-
wiches on our honeymoon, and he
raved about them. Why didn't he just
tell me?” They both turned to Paddy’s
wife - “It’s a real mystery to me. too.”
she said. “Paddy always made his own

om was visiting his mae,
l Mick. who was in hospital
and bandaged from head (o

and there they were - two pieces of '

white bread wrapped around some
inch thick spud slabs.

He looked down at the squish .
marks on the bridge road below and -

then back at the spud snack. You could

have bottled that look of horror as he -
flung the offending monstrosity over
the side and quickly followed with a

silent swan dive to the concrete kiss.
" Three days later, at the joint fu-

|
i

ou are in terrible shape,”

lunch.” Q
the doctor told his patient,

“you are a heart attack
waiting to happen, and unless you
make some drastic changes in your
lifestyle you'll be dead within a
month.” “Jeez, Doc!™ exclaimed the
devastated patient, “What do you want
me to do?”

“Well,” said the doctor, “first you
must get your wife to cook you
nourishing, healthy meals. Then
you've got to cut right back on your
working hours. Tell your wife you
have to budget carefully, so you won't
have any money worries, cut down on
your spending and have her keep the
kids quiet while you are at home, so
you can relax and put your feet up. No
mowing the lawn, no doing the
shopping and absolutely no helping
your wife with the housework. It's
either that or your wife will be coffin
shopping by the end of next month.”

“Gee, that sort of medicine will
slide down pretty easy, after 20 years
of hard labour,” smiled the patient,
“but it scem’s an awful lot to ask of my
wife all at once. Perhaps you could
break the ice and tell her exaculy what
vou've just told me?" “That shouldn’t
be a problem,” offered the doctor.

The man arrived home and
opened the door. almost excited about
the coming changes. His wife rushed
10 him. “The doctor just rang,” she
said, “Oh you poor thing! Only one
month left to live!™ a

toe. “What the hell huppened to vou.
Mick?”" he asked. “Did you get hit by
a bus?” "No, mate,” Mick replied. “A
walkman did this to me." “You mcan
one of them tiny little radios? How
come?”

“Well,” said Mick., “it was like
this. see ... I bought the wife a
walkman for her birthday. and she
loved it so much she had the
headphones on all the time. Got up my
nose a bit. I can tell you. She never
said a word, just listened to music all
day long. No coaversation. she
couldn’t hear a word [ said.”

“Anyway, last night, when [ got
home from the pub, I thought I might
as well tell her a few home truths,
seeing as she wouldn't hear me. “Yes,
you old battle-axe,” I said as I came in
the door, “here I am, late and off my
face. and [ don’t give a damin, you fat,
ugly bag of chookpoo.” .

And you know what? I forgot to
get whatever it was you asked me to
buy on my way home. What was it. eh?
Crack-filler for your ugly face?
Vanishing cream for your mother? Or
some more food that you can turn into
inedible muck, you silly, old cow?”

“A glaring face greeted me: “No.
love, - new . batteries for  my
walkman!” o

A4

struggling farmer in a
battered, old hat arrived in

town and went straight to

the bank. “I'd like to see the
manager,” he said. “I'm sorry, Sir, but
I regret to tell you that the manager
died of a heart attack this morning.”

The next day the farmer arnved at
the bank again. “I'd like to sce the
manager.” he said. “The manager 1s
dead.” the clerk answerad. "1 told vou
yesterday.” But the following day the
battered hat was back. “Sir. I've told
you,” said the clerk, “he's dead! Why
on earth do you keep asking””

“Oh.” said the farmer, [ just hike
1o hear you say it.” c
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A Snake Trilogy
Gary Larson's Unique Humour

-y

“Joe! You weat and ate the pig 1 was going to
servethis evening to the Maciotyres?, . Well.
you just disgorge it =it should still be 0K.”

e TR RN £
“Well. Il be darned. Says here 70 percent
of alt acciderts Pappen in the hole.

at a farmer's property (o

LA push the latest brew. The

farmer was sitting on his verandah
having lunch. as the salesman ap-
proached. The salesman, looking for
an opening line. noticed a physicaily
handicapped pig sitting beside the
farmer.

“Good Morning.” said the sales-
man. “Yep,” said the farmer who
didn’t mince words. “[ notice your pet
pig has a leg missing. What on earth
happened to him?" questioned. the
salesman.

“This pig. let me tell you about
this pig,” said the farmer. “Three
weeks ago we had a break-out from the
local prison. Three desperadoes ar-
rived here while I was out. They cor-
nered the Missus in the washhouse.
Now, these creeps hadn't seen a
woman for years and she was a goner.

Suddenly this pig here tears into
the room, snarling and squealing like
a rabid razor back. The tough boys ran
off like scared rabbits. This pig is one
special animal,” he said affectionately,
patting the animal as he spoke.

“That’s amazing,” said the sales-
man, “but how did he lose that leg?”

“This pig, let me tell you about
this pig,” repeated the farmer. “Two
weeks ago the Missus left the window
open in the baby's room. A bit of a
breeze came up and the curtain blew
up on to the kero-heater. The sound of
the squeals woke us. We got the other
kids out, but couldn’t get through the
blaze to save the baby.

Then this pig comes running
through the flames, dragging the baby
by it's jumpsuit, still gooing and
gaaing like a beauty, she was. This lit-
tle pet had even turned on the pump
and dragged up the hoses. so we were
able to save the house. This pig is one
special animal,” he repeated.

“Wow.” said the salesman, but
what about the missing leg™”

“This pig. let me tell you about
this pig. Last week the kids were down
by the dam playing. The young girl fell
in, 5o the older two jumped in to save

i

fertiliser salesman arrived | - saved them all, he did. Yep. This is

one special animal.”

“Yeah.” said the safesman, but
how did he lose that leg”™

“Well.” said the farmer. reaching
down again and stroking the pig. “If
vyou had a pig this good. would vou eat

he father of two boys was

him all at once”” a
T worried about his two sons.
One was a complele pes-
simist. the other an incurable optimist.
Their attitudes were so extreme that
the father decided that something had
to be done. “I've decided that I'll give
you an early birthday present tomor-
row.” announced the father.

The following morning the pes-
simist found his room bursting with
video games. bikes, roller blades and
all the latest high-tech toys. The opti-
mist was told his present was to be
found in the garage. Upon opening the
garage door the boy discovered a huge
pile of fresh horsepoo.

The father waited for an hour and
then checked out his little levelling ex-
periment. He found the pessimist sit-
ting staring at the toys, crying uncon-
trollably. “Why aren’t you playing
with your new toys?" demanded the fa-
ther. “If I'll play with them then they
will only break, and I'll have nothing
to do” the lad wailed.

Shaking his head the father went
out to the garage, where he found the
optimist son shoulder-deep in steam-
ing dung. “What on earth are you do-
ing,” the father cried. “Oh, Daddy,
Daddy,” the boy beamed, “[ just know

her. The problem was that none of the !

litde blighters had ever learnt how to |

swim. I would have saved them, but I
can’t swim mesclf. There were just six
litde hands poking up out of that
muddy water when the pig jumped in

he young wive, pregnant
with her first child, was

there’s a pony in here somewhere!” o
T making one of her regular
visits to the doctor.
Everything was in order, and when the
examination was over, the young wife
shyly asked: “Um, my husband want's
me to ask yvou ...”

“I'know, I know,” the doctor said.
placing a reassuring hand on her
shoulder. I get asked that question all
the time - and believe me - there are no
problems with sex until later in the
pregnancy.” “No. that's not it,” the
young wife interrupted. “My husband

wanted to know, if it was okay for me
to keep on hand-mowing the acreage i

Sonic News
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The Golden Rule -

“Never Apply Anything At Ali, Except Sonic
- Bloom, While The Sound Unit Is On”

W have tried to impress this point upon clients: The

obvious assumption is that this rule represents

:some sort of trickery to ensurc continucd sales of the Sonic

- Bloont nutrient. After 15 months of local experience we can

assure the sceptics that there is now a variety of local evi-

dence which supports the integrity of this claim,
- The rule breakers have paid the price with conse-

¢ have often noticed raiscd eycbrows when we

quences ranging from slowed growth to total death. (It :

seems a bit of a harsh penalty. I must admit, to face
dwarfism or the grim reaper, just for experimenting, but
that’s how it is). No, seriously though, I'm talking crops. not
people here.

bly do the same myseif if I didn’t know better. But the point
is that there really has been no research done on the use of
other nutrients, or pesuexdes and fungicides, in conjunction
mth the sound : o o

To Lease Or Not To Lease
- It’s probably a good time to point out that the main rea-
son that the sound units are leased rather than sold outright
-is because the lease involves a minimum nutrient purchase.

“I don’t blame people for experimenting, I would
possibly do the same thing myself if I didn’t
know better.”

This helps encourage the use of only the Sonic Bloom nutri-
ent, and in turn this ensures good results with the system.

Dan Carlson, the system'’s inventor, initially sold the
7 units outright. He found that often clients would use his

- carefully balanced nutrient the first season and achieve im-
pressive results. The second season a percentage of growers
" would try an alternative foliar spray with the sound. They

invariably achieved very little or a negative result. -

In rural situations everyone is literally “looking over the
fence” when a new technology is involved. When results are
. not forthcoming the grower involved rarely tells anyone that
- he abused the system by using another nutrient. Conse-
_quently there is always the likelihood of Sonic Bloom un-

fairly acquiring a bad reputation. The lease arrangement
helps prevent this situation. It is a nuisance for us from a
business point of view, because so much money is tied up in
the sound units. It takes us 2 1/2 years to recover the cost of

these units, but at least the mtegrm of the system is pro-
tected. o o, a

“The Rule Rules
‘Back to the Golden Rule - it’s important to remember
that the Sonic Bloom system is totally unique in that it in-
“.creases the plant’s absorption by up to 700%. This means

that fungicides, elc. are going to enter the plant in greater |

amounts than was ever intended by the manufacturer, The

same applics 10 hiquid fertilisers. Using the sound units with
liquid fertiliser is a real gamble. Sonic Bloem is not a for-
tiliser, but rather a growth cnhancer, Most foliar fertilis-
ers have far higher nitrogen levels. We have witnessed cases

- of sour fruit arising from 100 much foliar absorption of nitro-

gen. The only time we have supported using the sound unit

- with anything other than Soric Bloom is for the weed-

kxllmg mthod called “Sonic Doom™. a

" The Capsicum Calamity

* A graphic example of the dangers of misusing the sound
comes from New Zealand. A commercial capsicum grower.
who has been experiencing phenomenal success with Soaic
Bloom, decided to experiment to possibly uncover yet an-
other cost-saving feature of the system.

He figured that if he applied fungicide at a reduced rate
to allow for the increased absorption, he would reduce chem-
ical costs. He sprayed all of his plants in one of his green-

* houses with a new organic fungicide. mixed at below label
I don’t blame people for experimenting. I would possi-

strength. Two weeks later every plant in the house was dead.
The sound had turned the fungicide systemic, and it became
as deadly as Round-up.

" This grower, who had experienced an 80% yield in-
crease with Sonic Bloom, rightly blamed himself for the dis-

aster. However, there is a lesson here for all of us. a

The perfect sound unit set-up - solar panel, timer,
deep cell battery and a 60 acre unit, 16 ft. high

Sonic News
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Bloom Busters -

Common Mistakes
By First Time Users

minutes is the optimum time.

* Not mounting the sound unit on !

the tractor when spraying (or niobil-
ising the unit in the case of the 5 acre
units). The importance of maximum
sound at the time of spraying cannot
be overemphasised.

* Not mounting the sound unit at
the recommended height to provide
full coverage.

* Not mixing the nutrient correctly
(always shake the nutrient before use,
add the nutrient to an empty tank and
add water with pressure,

* Applying fuagicides, pesticides or
other foliar fertilisers with the sound
running,

» Spraying during unsuitable condi-
tions. Wind, rain, too cold or at the
wrong time of the day, thus not allow-
ing maximum absorption.

= Spraying seeds and newly emerg-
ing seedlings with the incorrect dilu-
tion rate. 500:1 is the correct rate,
which is half the normal strength.

» Not spraying to minimum guide-
lines. There still exists a “magic
beanstalk™ mentality where people ex-
pect miracles from one or two sprays.
If the programme specifies 5 or 6

Are You Getting The Best From Bloom?

If Not, Why Not? Here Are The Answers:

tures exceeding 32° Celsius. The

, opcn stomata can causc the plant 10
* Not running the sound for at least |
20 minutes prior to spraying (43

losc moisture. and the system becomes
counterproductive.

= Using water with a high pH-level.
The ideal level is between 6 and 7, Oc-
casionally we encounter growers with
levels of 8 to 10. In these cases the pH-
level must be lowered to obtain maxi-
mum benefit from Sonic Bloom.

= Operating the sound units for
more¢ than 12 hours per day. The
plants need a resting period. o

Use By Date

Sonic Bloom is totally organic
and consequently will not keep indefi-
nitely. After twelve months the nutri-
ent can become up to 10% less effec-
tive. Storing the nutrient in a cool
place out of direct sunlight helps. If
you have nutrient which is 12 months
old, we urge you to increase the appli-
cation rate, e.g. a 6 spray programme
can become an 8 spray programme,
but don’t increase the strength of the
dilution rate. Avoid storing containers
directly on concrete in order to max-

muse the shelf-life of t.he nument =

sprays stick 10 it, and you will really RS

know what you can achieve.

= Not treating seeds with Sonic |

Bloom prior to germination. There are
tremendous gains to be had with rapid
germination - high seed strike rates
and earlier maturity at this vital stage.
= Not saving seeds or cuttings from
treated plants for the next crop.

= Using Sonic Bloom as a fertiliser
replacement. Sonic Bloom is an or-
ganic plant growth enhancer, not a fer-
tiliser, The increase in foliage and root
mass and heavier bearing with fruit
and nuts often means that existing
ground fertilisers are utilised more ef-
fectively.

» Using water from a rusty tank or
container. The iron content neutraliscs
the nutrient.

» Using the sound units io tempera-

Setting Up And
Positioning Sound Units

The sound unit should be mounted
on a pole which allows easy access 10
remove the unit for tractor mounting at
the time of spraying. The ideal situa-
tion involves a separate sound unit for
tractor mounting, but this is not always
economically feasible. Often water
pipe is bolted to a post at about 5 fi.
high. The bolts can be lcosened and
the 10 fi. upper arm can be swung
down to access the sound unit at spray
time.

The best technique to decide per-
fect positioning is to simply walk
around the outer limits of the treat-
ment area. If you can hear the sound
then it will be creating the desired ef-
fect.

Timers and solar panels can be
both time savers, and they can ensure
that the units operate in suitable condi-
tions. Heinz Hempel from Ausolar in
Brisbane has designed a range of pan-
els and timers specifically for Sonic
Bloom at a special price. He can be
contacted by phoning (07) 888 5051. o

Cycads - even the world’s slowest growing plants doubled their
growth rate at Peter Heibloem'’s glorious Eudlo Cycad Gardens.



Sound Harvest - A Sweet Reward
The First Crops Are In And There Are Many Smiling Faces

he successes in this first
T year have been many and

varied. A brief summary of
some of the results (many of which are
included in the new video) should
provide an indication of the
significance of this remarkable
product. They include:

* Mangoes: A Gladstone grower
reports the biggest, most saleable
mango crop yet produced, despite the
drought.

* Macadamias: A client from
Amamoor, Qld, reports an excellent
crop from unirrigated trees in an
extremely dry year (Nearby growers in
a similar situation lost a large
percentage of their crop to the
drought).

* Grapes: A New Zealand grower
from the South Island reported tripie
yields of high quality fruit and
incredibly rapid growth with young
vines.

* Watermelons: Very early germi-
nation, extremely vigorous runners
and a record crop in the drought were
the rewards for a Chinchilla farmer.

» Soybeans: A Northern Rivers
N.S.W. grower achieved a 350 %
increase in pod counts.

* Flowers: An Alstonville com-
mercial grower reported 150 % yield
increases in chrysanthemums. Pro-
duction time for other species was
reduced by 40 %.

s Lucerne:  Clients from Too-
woomba and the Darling Downs
report bigger crops in a shorter time.

* Zucchinis: A grower from Tam-
borine Village in South East Queens-
land was excited by 100 % ger-
mination with seed that had pre-
viously provided only 40 % ger-

Barry Shah from the Northern Territory sent us this photograph. This
Jackfruit tree had just four fruit last season, after only three sprays this
was the result (38 fruit had already been removed before the photo).

nination and treated seedlings were .

far more advanced. The yield he

achicved greatly exceeded that of :

previous  years, despite drought
conditions. This grower actually
called a few days ago to tell us of his
recent successes. His name is Alan

McDougall, and he reported another -

remarkable zucchini crop with no
irrigation or watering at all, He has

been running the sound unit every
night to benefit from the
environmental moisture. He now calls
his sound unit “the irrigator”. This
report suggests that the potential for
Sonic Bloom in drought stricken areas
is phenomecnal.

* Citrus: A Sunshine Coast orga-
nic orchardist achieved 300 % yield
increases and early maturity compared
to his control plot.

» Herbs: South Australian lab tests
have revealed a 400 % potency in-
crease in Sonic Bloom treated medi-
cinal herbs.

* Exotic Tropical fruit: An or--

chardist from Winellie in the Nor-
thern Territory  reports dramatic
results with every species he has
tested. Jack fruit, for example.
increased production from a poor crop
last scason to a record yicld this
‘'season.

* Persimmons: Normally take four
years 1o fruit; a grower from Wainuku

in New Zealand reports fruit on 1 year
old trees and his mature trees fruited
earlier and more abundantly.

* Roses: A North Coast commer-
cial grower reports exceptional growth
and flower production equivalent to
summer figures in mid winter (!). He
also reports that since beginning the
Sonic Bloom treatment, he now finds
that he has virtually no short stems.
This has all happened after just 7
weeks of treatment. [s]

¢ would like to encourage

Nutrient Analysis
W growers to do a nutrient
analysis test on their

treated fruit and vegetables and
compare them with untreated produce.
We would appreciate any findings you
would like to share with us. Higher
brix levels have already been reported
by many growers. s)

Sonic News
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Dan Carlson Scientific Enterprises, Inc.

708 - 119th Lane N.E., Blaine, MN 55434
Phone: 612-757-8274 Fax: 715-425-1727

ORDERED BY: SHIPPED TO:
- PLEASE PRINT - - PLEASE PRINT -
QUANT. DESCRIPTION PRICE AMOUNT

Extra Large Garden Kit - 20 oz. nutrient gives you 40 galions of
spray with cassette tape and misting head. $ 60.00
20 oz. Nutrient Refill $ 50.00
Greenhouse Kit - 1 gallon nutrient ($250 vaiue) gives you 256 galions
of spray. SOUND UNIT ($250 value) which covers 1/5 to 5 acres $ 500.00
using 12v or 110v house current. '
Sound Unit - sale must be accompanied by purchase of 1 gallon
of nutrient. $ 250.00

. 1 Gallon Nutrient - 1 galion gives you 256 gallons of spray. $ 250.00
Whistling Cassette Tape - featuring professional whistier,
Marge Carlson, with the Sonic Bloom sound. § 1.00
Sonic Bloom Video - a 120 min. VHS cassette that features
ideas & comments from other satisfied users of Sonic Bloom. $ 2400
Scientitic Packet - 14 years of research data - 116 pages. $ 1200
Australian / New Zealand Video $ 1200
Sonic Bloom 2 Videos Ginseng Trees & Crops $ 24.00

*Sound Unit & Tapes were designed to aid in the Other
absorption of ONLY Sonic Bloom Nutrients.

NO CREDIT CARDS ORDERS - CREDIT CARDS NOT ACCEPTED. Subtotal
Please include Add Shipping & Handling $ 4|50
phone numbers for -~ " Canada-$10
Canadian orders: Overseas - $20

TOTAL PAYMENT ENCLOSED:

Thank you for your order.

PLEASE CALL FOR COMMERCIAL APPLICATION

715-425-1407
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Des rendements améliorés
Des ondes au service des plantes

Atdapon, parexempie, un émetteur d'ondes sonoras est utilisé pour accroitre
le taux de sucre des tomales el lsur donner meifieur ol

Un appareil, émettant des ondes
électromagnétiques au travers
de Peau d'irrigation, stimulerait
la croissance et la résistance
des plantes. Agriculture fiction?
Un maraicher suisse v croit dur
comme fer.

On connaigsait certaines vachaes
dorlotées par la musique de Brahms
o de Mozarl. Pourquoi pas des
ondes béndfigues au blé ocu a
Forge ? Lidéa paralt saugrenue, mals
Yannick Van Doome v croit ferme-
ment, Cet Ingéniewr industriel en
agronomia est en train de créerune
i, Ecosonie, afin de commer
ser un apparell, FAgua-40, émet-
ant des ondes dlectromagnétiques
sur Peau dirigation des plantes. Leur
crowsancs &t lsur résistance s'en
trouveraient stimulées,

Maraicher en Suisse sur une ex
wation de 12ha, Maurice Dusse
11& cet apparel! sur la moltié de
surfaces. «En 1999, j'avais un
probléme important d’'insectes sur

mes salades. Mes rendements
avaient plongé. Cest pourquoi, je
me suis toumé vers cette technique
qui m'a permis d’augmenter mes
rendements de 30%», raconte-t-il.
Différentes applications sont déve-
loppées a travers le monde. Au
Japon, par exemple, un émetteur
d'ondos sonores est utilisé pour
acceroitre le taux de sucre des
tomates et leur donner meilleur goQt.
It serat possible daccroitre la résis-
tance & la sécheresse des plantes
ou de favoriser ia conservation des
frults et légumes.

La technologie des ondes élec-
tromagnstiquas en est encore a
ses balbutioments, Si elle fail ses
preuves, elie ouvre une voie dcolo-
gique pour répondre 4 la fois au be-
soin de production ot au respect de
fanvironnement, De quoi répondre
aux attentes de toute ia filiére agri-
cole et agroalimentaire, du paysan
au consommateur.

Marion {VALDI.



Source :
http://www.agriholland.nl/nieuws/artikel.him1?id=1629&sid=610eb85cda35c08a58addad4a3f0293
40

Tomaten houden van Vivaldi

Langzaam maar zeker komen ook in Griekenland de ecologische teelten
tot ontwikkeling.

Het zijn vooral jonge en nieuwe boeren die de traditionele methoden
vervangen door een milieu- en consumentvriendelijke aanpak. Diverse
producten worden aldus geteeld, vooralsnog kleinschalig, w.o. katoen,
paprika's, druiven en tomaten.

Naast natuurlijke bestuiving en bestrijding van schadelijke insecten heeft
nu de muzikale groeibegeleiding zijn intrede gedaan. In een kas bij Nea
Epidaurus (N.O. Peloponnesus) met een totale opperviakte van 0,3 ha
ontwikkelen zich op de klanken van Vivaldi, Chopin en Beethoven
prachtige ecologische tomaten, goed van vorm en uitstekend van smaak.
Een dagelijkse doses van zeven uur muziek zou de vruchtontwikkeling
stimuleren. De opbrengst per stremma (0,1 ha.) met 6.500 planten
beloopt 10 ton.

De regering stimuleert dergelijke experimenten, die passen in de
campagne voor kwaliteitsverbetering van de producten en versterking
van de concurrentiepositie.

LBActualiteiten 31/07/98
Copyright ©1998 AgriHolland



VANNICE VAR DOORNE,
FOHDATEHR DELA SOOETE
ECOSERIL.
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EXPERIENCE © La musique adoucirsit-elte aussi iz vigne 7 Oul, selon Yannick ¥an Doorne qui installe au
vignoble des hauts-parleurs afin de stimuler [a oroduction de protéines permettant de witter entre autres.
contre les malacdies fongicues. Vivaldi avait toul campris |
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AN ¥ 4

uangd i Immpm ason * Printemps ', Vivaidi
savait-il quavee sa musique i allait wucher
aa plus intime des does vivants ¥ Hasard, coln-
cidence ou parfaite contmunion avec
Pras de quatre siceles plus tard, on 2 décows
vert gue e fameux coneerto recéle une suecession de notes qui
#le pouvolr dactiver, au conur des planres, b production dune
prowine comrespondant aa feondind, Tandis que ches Mhonune,
ces goelgues notes de musigue favorisent La production d'ac
rne, une autre pro@ine essenticlle pour Parchivecrure et le
fonctonnement des muscles, Brvoila pourquad Yannick Van
Doorne, fondateur de la sociéd Ecosonie (Adn), installe des
aut-parleirs dans les vignes. ™ & la fon de mes ftudes dggén
agroneme en Belgique, j2 o herehais POLE MOK MEMaire u sujet el
tani de fad mh;w:s glternatives aux produits chintiques FOuT luster
contre les maladivy dey plontes et et <mm GLE TN SIS tESressi d
Pinfluency de Ja musigue sur les wydtaus,

Bien avant Vivaidi, ]m chasrnins de [a forétamazonienne avalent
da deconvert que des chants, modulés sur une certaine
iz rquence, pouvaient sccélerer cher une plante particsliore In
production de substances médicamenteuses. Lta chague planee,
son chant. * Chague ebiet, chaque ceflule Pune plonte ou de tout #re
vivani, chague .;uzgiw’x‘ms a4 s¢ propre freguenee de vibration. Siens
Fréguene oot dnse, cola fait résonner fa cellule ou Povganisme ¢t v
figfiuencer €6 quis "”N se ¢ linterioer 7, expl 1w Yannick Van
Doorne, Ainsi a-ron pu expliguer porrgual les harmoniques
prinsanien a:v‘v‘%ni pouvaient stimaler Uactivitd repraduc-
trice des plasites < les protéines d'un gene codant Ja synthese
Jhune substance (lf smé eur d'un dove vivant vibrens & certaines
sequences sonores. Bndmetiant celles-c, on peut influencer

w
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-
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Pexpression du géne et done le metabelisme de b plante.
Sachant gu'une séquence sonove correspond 3 une profgine.
* (e a rebronnd cos mimes homologies entre Jes codes des protétne of
tes chants des indiens amazeniens abtewus aprds S rnteds g ?rxnnv
ala recherche de Paspritde b rlante. Co quid ne peut étre m, R mx rd
y**mjm selo leg preabalalitds, on a ure chance sur plusiours millions
de trouwer le bosne séquence. Awjourd Rut, Costoune techmigue tres
poiirtue t{u!i‘{'i‘i‘ﬂ’ﬁlti’ dravoir arees aux codes as"m Tties dos proifines
poy ermsate ddvelopper los séquences soneres correspandantes qui o
catalyser, stimuler, interagie cu diminer s moldodes dbleds, Chague
séquence vo ginst vehiveder une inferination. ™

" Des compositions musicales comparables

a des chants d'oiseaux ”

vanaick Yan Doorne wavaille avee des musiciens pour é J{}%\

siiuient Douverture xlf’\%rﬂﬁ,.l‘{ﬁzidifﬂ f'f* du\x rvwm::! %w @

des chinrs dipiseauy. © Uart rejaint Lo scence. Ce son des compo-
s musiceies fres complexes, souen! melodieuses mais impos-

S & retranscrive, A une proffine, coresponden? souven? plusienrs
*l“i‘!"&';‘a denetes e mousique. 7 Bretest ainst que des haut-parieuss

vont diffuser ces mélodies qui vont permaettee de luroer consre

S8

¥ EnSuisse, trois années de suite, nous avons obtenu sur une méme
= parcelle une augmentation du taux de sucre comprise entre 5et10 %

‘Taw‘l fout 4 furt doologigue. La diff
ment five faite réguiiersment. Powr o
wpis, Pinstallation sanore doit fre mrise e place un mods pu dax

e

marche, |

INSTALLATION AU VIGNOBLE
Un a cing haut-parleurs par hectare

YANNICH VAR 3&3&?&1&{&5&5&5%85{% ECORONIC, ity & trods ans,
 se charge de praduire les séquentces sonoeres adéguates au
probiéme rencontrd ot assure l'installation does haut-parieurs
au vignoble, Ceux-ci
ant ¢t studiés pour
résister aux intem-
périss, Sila réalisg-
tion des séquences
sonores np'est gubre
codfegse, i faul
compter plusieudrs
milliers deuros pour
‘ T L dispnser d'un équi-
Mo L 2 pement sotide,
durable of progranwmnadie voeire méme 3 distance via un télé-
phone portabie od internet. Les haut-parleurs sont disposss
gans la parcelle de la facon fa plus homaogene possibie & raisen
un & cing par heclare en fonction de la topographie des lieux,
L'intensité sonore émise varie selon igs besoins, H faut toute-
fois une intensité minimale mais qui ne dépasse pas los 100
décinels soit I'éguivalent du bruit émis par un tracteur sgricole.
1t sutfit en général de diffuser ces séguences quelgues minates
par jour, Cefls technique nécessite le respoct d'un cartain nombre
de preconisations. il est fortement déconseilld ge s'expose:r
réguiidrement aux mélpdies diffusdes puisque cartaines peuvent
influer sut le métabotisme humain.
Feasonic s www. ecosenicaet

le hotrvus co sunudant chez lavigne la production de proréines
e défense naturelle comme le resveeairol ou les flavonoides,
daceroitre le raus de suere dans fes baies en influengant la

syrithese ci’cu’fmxcs. de raier Ies maladies &vivus comme Jes
mwl wdies du bois au & phatopiasme comme la flavescence dorée,
(*Z’“rr nmﬂ.mmmm v folaire, d'dloigner les insectes, dPac-

la rdsistance de la vigne i la sécheresse.,. ™ Cetty terh-
;wzw:;‘m“ e trouver dey solutions contre foutes Iss maludis
1 dles séquences doft seile
menter et de sucve, par

L vécodie o los séquenies sonores dofvent étre dHfusees une fars

¢ jour " Yannick Van Doorne regretie qifauoun organisme
de recherche ne se soivinvest dans ce domaine. © Dars uae
compepitan dassigue, Cest difial
altats, affirme-t-il
abtenu sur une méme paree!
comprise entre g ot 1o %, " Cortatns ont déja waté Uaventure en
Prasee, en Suisse, au Canada mais reste & convainere un plus
Dy

¢ 4 aeeeptar. " Pourtant, dv g des
£y Sulsse, ol anners de suite, nous grans

He wne ang :*mxh::‘étsr fuotanx de sucee

¢ de vignerons que cette methade 1oo % narralle
Prnr-Srre quaves une séquence sonore hen lnspirde...
Cravpineg GALsRUN
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scientifiques,

Les 4 { sur des étudy
notamment :ef!es de Jos! Stembeimer,
physicien francais réputé.
P pplications sont prog
par ia socisté & : www, ie.net

lear-Marie Zeir stimude certalnes exp ions de is
vigne par des ondes sonores (Photos Mavie Faggiano).

musiqae fondes sonores)sur e méaholi hislogigue

# largement 2 convert gw ia pm\c régionale of natio-
mitfe # ¥ wodeux des chez Jean-Marie Zew, viticule
i Dumﬂuk«m HHECH cm;x(muur e fa cave du ol Dagobert &
Tracnheim, (zgmmsmn marketing 7 Probable, mais
umpzmm ¢ ' pas jugd bon de Vinifier e vin d part erdien
faire “une guvde pour musiciony”

B tout dat de s, Jean-M. are Wappui sur de véi
tables dudes scientifiques de ‘imni*mrs qui observent {efter
des oadiy acoustigues sur e métabolisme vivant, Plus préeisg.
oot sur les travany de Jodl Sternbeimer, docteur en phsigue
& 23 ans et mathdmaticien frangais, qui 2 exercs ses alents auy
Erats-Unis & Princeton en physigue sucléaine su e0té d'un cer-
win Robent Oppenbicimer avant de revendr en France, Ce der-
migr et Louis D Broglhie, sutre physicien sépuid, i conseiffont
de devenir chercheur ndépendant, dorit-il sur son Mog, Ce
guil it on alliant sa passion de la musigue sux seienees bio-
Jogiyues (s fe début des anpdes 19, 1 déerit comment des
ondes acoustigues “voustituent un made de régulation de I
swuihése prowioue”. T mutiplie ainsl dos expériences en
expusant des cuttures celhwlaires ou de bactdries & des ondes
acoustiques, sbserve Pexpression des gdnes ef o synthise de
protéines. Bt méme micux, i meten equa&mn mathdmat hjue o
phfnomine. Des fravaux qui déroutent fa communanté scienti-
Foue, s qut sont pris Ll au séricx.

Dans une conférence & fa foire écobiologique de Rouffach
eu 2002, Jost «Sxemi‘mmar prc*:cmc LEs VIR, ’\Lm i faut
bien fo dine, son hmgag que d difficy
abordable pour le commun des mortels. Néammoins, les
dtudes de ce chercheur trouvent aujound hui quelques appli-
cations. Alnsi est ode Jo sociétd Beosonie. Yanuick Van
Doome.ngéaienr on biotechnologies, o par exemple exposd
dey tomates & des séquences sonares pour stimuler une pro-
Hine - Vextensing - rosponsable de des ceb
fules: Résuliat, les coltures de tomates exposées aux ondes
sotrt MY om plus longues que les idmalos. Autre applivation,
Papplication d'une ¢ sonore pour modifier Fexpres-

lns‘n!i*e &7t en st te sujet de Pimpact des notes de

|
|
|
|

Jean-MarEe Zérr a Dangolsheim

La vigne en musiqu

Jean-Marie Zerr, viticulteur & Dangolsheim, diffuse de la musiqgue dans
ses vignes. Un moyen, selon lui, d’améliorer la qualité des raisins. La
presse s'est largement emparée de ce sujet insolite H y a deux semaines.
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Baby erstickte
in der
Tiefkiihltruhe

Mutter zu Haftstrafe verurteilt

ROTTWEIL {dpa). Eine 21 jihrige Mutter
ist zu einer Freiheitsstrafe von drefein-
halb Jahren verurteill worden. Das Land-
gericht Rottweil sah es als erwiesen an,
dass die Frau aus Horb am Neckar ihr Ba-
by nach der Geburt in ein Gefrlerfach ge-
legt und es damit getitet hat.

Der Richter glaubte ihr nicht, dass sie
das Madchen nach der Gebur fiir tot ge-
halten habe und verurteilte die Angeki

Nie wied.er.
othianidin

Berufsimker wollen gegen Zulassung der Maisbeize klagen

Yox LRSERER MITSRREITERIN
Kvivia Fatipr

FREIBURG. Der Deutsche Berufs- und
Erwerbsimkerbund (DBIB) will gericht-
hch gegen das Bundesamt fiir Verbran-

Sdmaschinen so nachgeriistet
werden, dass der Staub nicht mehr eat
weiche,

Der DBIB und auch der Landesverband
Badischer Imker wollen darauf nicht ver-
trauen. Abgeseben davon werfen sie der

ung L
{BLV} solite die die

te wegen Totschlags, Sie haben ganz be-
wusst niemanden zur Hilfe gerufen. Sie
wollten das Kind nicht, und deshalb solite
es 10! sein®, sagte er in seiner Unteilsbe-
griindung. Die junge Frau batte vor Ge-
richt gestanden, ihre Tochter kurz nach
der Geburt im Mal In einen Oelrier
schrank gelegt zu haben. Laut Obdukti

Zulassung des Maisbeizmittels Clothia-
nidin wieder aktivieren. , Wir meinen,
dass die bisherigen Prilfeerfahren mit
denen die Wirkungen von Pflanzen-
schutzmitteln auf Bienen und die Unr-
welt ht werden, ichend
sind®, erkilrt Christoph Kocb, lmker
aus Op im O

ung vor, Er aus
l(alien mchl berticksichtigt zu haben. Be-
reits im Jahr 2002 waren in den Regionen
Lomb und Veneti

tungen durch Clothianidin und verwand~
te Wirkstolfe festgestellt worden. Der Be-
fund war zwei Jahre spiter bei einer inter-
nationalen Fachtegung  verdffentlicht
worden, bel der auch ein Bienemwissen-

ist das Baby daraufhin erstickt.

Fiir glaubwilrdig bieR das Gericht, dass
die Angeklagte ihre Schwangerschaft aus
Angst verdringt habe. Jedoch sei ihre
Steverungsfihigkeit zum Zeitpunkt der
Geburt nicht beeintrichtigt gewesen,
Deshalb hiitte sie einen Arzt rufen mis-
sen. Strafmildernd wirke sich Rir die An-
geklagie aber aus, dass sie Angst gehabt
habe, thren Partner und dessen Familie
zu vertieren, Der Mann habe auf Jbrachi-
ale* Weise betont, er wolle kein Kind. Die
Stastsanwaltschafl hatte fiinf fahre Ge
fangnis wegen Totschlags gefordert. Der
Verteidiger der 2 {-Jahrigen beantragte ei-
ne P Beide kilnd},

im Anschiuss an die Untellsver
an, Rechtsmitiel 2y priifen,

Aufnahmeantrag lost
in der CDU Arger ans

DBIB- Vorsmndsmﬁghed.

Er und seine Berufskoliegen sind der An-
sicht, dass die Behorden ~ darunter das
baden-wilritembergische  Ministerium
Lindlicher Raum {MLR) das die Anwen-
dung des umstrittenen Insekiengifis im
Gehiet Lahr angeordnat hatte — das Bie-
nensterhen zum Anlass nehmen sotiten,
picht nur das Zulassungsverfahren, son-
dern auch die Anbauprakiken zu Gber-
denken. im April und Mai die-
ses jahres waren im Ober
rheingebiet rund 11000
Bienenvbiker einge-
gangen. Das Beiamit-
te} haftete nichtausrel-
chend stark an den Saat-
kdrnern, weshalb giftiger
Abriebstaub aus den Sima- :
schinen ag! blithende PRan- 7
zen gelangte {die BZ be- »ﬁ
richtete).  Angewandt
wurde das Clothianidin, weit im /7
Sommer 2007 der Maiswurzelboh-

HARTHEIM (BZ}. Der CDU-A
trag des Hartheimer Biirgermeisters Mar-
tin Singler sorgt fir Arger in der Partel:
Der lLandiagsabgeordnete Gundolf Flel-
scher hat den Vorstand der CDU im Kreis
Breisgau-Hochschwarzwald aufgefordert,
den Antrag abzulehnen. Der bislang par
tellose Singler sagte, er wolle in die CDU
eintreten, weil er sich davon Vorteile fiir
seine Gemeinde erhoffe. Darliber ist Flei-
scher empdrt: Die CDU behandie alle Ge-
meinden gleich, so der Abgeordnete. Es
bediirfe eines gehbrigen Sticks Dreistig-
keit, wenn ein Biirgermeister mit dieser
Begriindung in die Partei eintreten wolle.

rer auf war. Dieser Schiid-
ling ist meldepflichtig,
Am 24. Mai hat das Bund

haftler aus Baden-Wilrttembarg teilge-
nommen hatte.
Diesem Vorwur{ hilt Joachim Hauck,
Leiter der Abteilung Landwirtschaft im
Stutigarter Agrarministerium enigegen:
Es war ein Verdacht, der geliufiert wur-
de, es gab keine wissenschaltlich fundier-
ten Belege. Sonst wéire die italienische Re-
glerung verpflichtet gewesen, den EU-Be-
hiirden die Bienenvergiltungen zu mel-
den und auch wir hitien Kenntnis davon
gehabt.* Tatsdchlich sind in italien erst in
den jahren 2007 und 2008 behbrdliche
Swdien angelaufen; die italienische
ehenso wie die deutsche Regie-
rung hatte die Anwendung erst
indiesem Jahr verboten.
Sollte das Verbot in Deutsch-
1and bestehen bleiben, gibtesdie
Moglichkeit, in Gebie-
ten, in denen der Mais-
wurzelbohrer vorkommt,
Fruchtwechsel vorzuschreiben
oder mit Spezialschieppern wiih-
rend des Wachstums Insektizi-
de auszubringen. Einige weni-
ge Tiere wurden im Sommer
2008 in Mabiberg im Omanaukren und
ein Kéfer bei Leutkinch im Al

rium fiir Erndtirung, Landwirtschalt und
Ver die A dung fur
die Dauer von sechs Monaten verboten.
Doch obdieses Verbot bestehen bleibt, ist
noch offen, Die Gespriche mit der Beiz-
mittelindustrie und den Simaschinen-
herstellern laufen noch®, erkiirt BVIL-
Sprecher Jochen Heimberg. Zwei Ansitze
werden verfolgl, informiert Utz Klages,
Sprecher von Bayer Crop Science. Einer-
seits werde die Quali beim

gAu registriert. . Wir warten die Entschei-
dung des BVLab, bevor wireine Entschei-
dung treffen”, sagl Joachim Hauck. Die
Beizung sei im Vergleich zu anderen
Planzenschutzmethoden sehr effizient,
weil pur geringe Wirkstoffmengen benih-
tigt werden und kein Sprithnebet entste-
he. .Die Korrelation zwischen mangein-
der B it und der A i
praxis ei und dem Bi

Beizprozess verbessert, zum andern

ist jedach eine Tatsache, die
wir nicht ausblenden”, sagt et

Der schlanke Staat ist ein starker Staat

M BZ-GESPRACH: Die FDP-Landesvorsitzende Birgit Homburger Gber die LBBW und die Finanzkrise

EREM Repaxiive
IS K AMY

FREIBURG. Um die Landesbank Baden-
Wirttemberg {LBBW) aus ihirer Krise zu
retten, ist die FDP im Land filr alle bisher
diskutierten Lisungen offen. Birgit Hom-
burger, die Landesvorsitzende der Libera-
ien im Land, hilt es aber fir unerifssiich,
dass die LBBW zuvor alle vorhandenen Ri-
siken aus ihren bisherigen Geschéften of-
fentegt. im Gespriich mit der Badischen
Zeitung, das wihrend der Verhandiungen
zur Rettung der LBBW stattfand, kritisier-
ie sie die Informationspolitik des Bank-
vorstands, der sich mit dew spliten Einge-
stiindnis erheblich griferer Risiken als
bisher bekannt griindiich blamiert habe.

VersSumnisse der Politik in der Kon-
trolle der Landesbank sieht sie nicht: Die
Politik kSnne picht fiir Dinge verantwort-
lich gemacht werden, von denen sie
nichis wisse, Und noch in der jilogsten
Vertreterversammiung, an der Wirt
schaftsminister Ernst Plister (FDP) teilge-
nommen habe, sei {iber die jetzt bekann-
en gewordenen Geschiftsrisiken nichts
berichiet worden. Deshalb habe Phister
Jetzt zu Recht die Informationspolitik des
Votstands entsprechend scharf kritisiert,
so Homburger.

Birgit Homburger FOTG:

RABHERE

Die Landesvorsitzende bewirbt sich
heute beim Delegiertentag der FOP in
Frethurg erneut um den Spitzenplatz auf
der Landesliste zur Bund 1. Sie
muss, ebenso wie die acht folgeaden Be-
wetber - all

zeige inhalliche und personelle Ge-
schiossenheit, Auch die derzeitige Fi-
nanz- und Bankenkrise schade nicht der
Akzeptanz der Partei, obwohi, wie sie zu-
gibt, in der gegenwamgen Finanzkrise
die ord: Gr der
P werden

Auch die Liberalen sehen die Notwendig-
kelt staatlicher Hilfen fiir die Banken. Zu-
gleich beweise sich in dieser Situation,
sagt Birgit Homburger, dass der schlanke
Staat ein starker Staat sel. ,Diese Krise ist
keine Krise der soziaten Marktwirtschaft,
sondern es waren zuerst staatliche Ban-
ken, die in Schwierigkeiten geraten sind.
Das zeigt: Der Staat ist nicht der bessere
Banker.” Die FDP sei schon vor der Krise
fir eine straffe Bankenaufsicht durch die
Bundesbank eingetreten.

Uber die kiinftige Struktur der Landes-
banken misse nachgedacht werden, so
Homburger. Einer Fusion der LEBW mit
der Bayerischen Landesbank will sich die
FDP nicht in den Weg stelien —aber zuvor
mtissten alle in der Bayern-L.B noch ver-
borgenen Risiken auf den Tisch. Das Ziel
eines Llandeshaushalts ohne Neuwver
schuidung will sie nicht ohne weiteres
- das bleibt ein Ziel®,

& ~ keine Gegenkandidatur befirchten,
Kein Wunder also, wenn sie sagt, die FDP

Auge auf die 8 ¥

Arséne Bingert hat sin

Choucroute schieft
mit Vivaldi ins Kraut

Arséne Bingert produziert nach anthroposophischen Ideen

ERSTEIN. Bis Ende Dezember wird im
Eisass der Kohl fur das ,.Cl

einem Kri: Dierichtige p

ge
erntet. Beim Gedelhen des Sauerkrauts
von Arséne Bingert in Erstein wirken
auch die groflen Komponisten klassi
scher Musik mit.

Inderkieinen Scheune riecht es siuer
lich. Auf dem Metalitisch in der Milte
thront ein Berg Sauerkraut. Arséne Bin-
gert schichtet thn von einer Ecke des Ti
sches in die nichste. Zwel Frauen wie-
gen Portionen ab und fiillen sie in Elmer
chen. Eigentlich ist nichts Ungewihnli-
ches daran. Trotzdem schiitteln die Bau-
ern aus der Gegend den Kopf fiber Bin-
gert: ,Des isch doch a Zauberer®.

Arséne Bingert stellt biologisch-dyna-
misches Sauerkrout her ,Wir wollten
noch umweltvertriiglicher arheiten als
ein Bio-Betrieb*, sagt der $7-Jahrige, der
sogar die Grundsitze des Anthroposo-
phen Rudolf Steiner beriicksichtigt, Bin-
gert verwendet pur selbsthergesteliten
Diinger, beim Pflanzen und Ernten rich-
tet er sich nach den Mondphasen. Auf
seinen Feldern hat er fiinf Merhire (Hin-

sche Freq kann das Glas zum Vibrie-
ren oder sogar zum Platzen bringen. So
kann man auf molekularer Ebene mit
Musik das Leben einer Pllanze beemﬂuSv
sen, Bakterien su N
oder andere zerstoren.

Bakterlen entwickeln sich vor allem
dann, wenn Kohl zu Sauerkraut verarbei-
tet wird, Sie wandeln den Zucker der
Pllanze in MilchsSure um. Van Doorne
hat mit einem Computerprogramm eine
kurze Melodie komponien!, die gezielt
dieses Bakterienwachstum beschieuni-
gen soll. Die Ttne entsprechen genau
der Dichte oder Masse der Molekiile, aus
denen die Bakterien bestehen®, erklin
er. Die Melodie bekommt der geschalitte-
ne Kohl, derin Fiassern zu Saverkraut he-
ranveift, einmal am Tag fiir wenige Minu-
ten zu hren. Sie soll dabei hetfen, das
Sauerkraut linger zu konservieren.

Die WissenschaR
bieibt skeptisch

kelsteine] aufgestelit und getauit. Sie sol-
len den Kohl vor elektromagnetischen
Strahlen schlitzen. Er riickt thm auch
nicht mit der chemischen Keule zu Lei-
be, sondern mit den Meistern der Klas-
sik. Mozart, Vivaldi auf den Feldern ge-
spielt, verbesserten den Ertrag der Pflan-
zen. Durch die Scheune wabem grego-
rianische Gesdnge. ,Mit religitisen Kian
gen erhbhe ich die Spiritualitit der Pro-
dukte. Sie bekommen mehr positive
Energie. Das macht sie noch gestinder. *

h ist die Wirkung von
Musik auf den Kohl noch nicht bewie-
sen, . Das klingt alles hochspekulativ®,
sagt der Freiburger Biologleprofessor Fd-
gar Wagner. Ganz ausschiiefen will er ¢i-
nen Zusammenhang aber nicht. ,Pllan-
zen sind sehr sensibel fir allerlei Signate
aus der Umwelt.“Arséne Bingert weig,
dass viele der biclogisch-dypamischen
Landwirtschafl skeptisch gegenitherste-
hen, Die Bezeichnung Zauberer ist noch
harmlos. ,Jch weifl, dass sich viele fiber
mich lustig machen. Das si6rt mich nicht

»Bine har ische Musik fi
die Stoffwechselvorgiinge in der Pflanze.
Sie wichst schneller, und das Sauerkraut
schmeckt besser™, erkiirt Yannick Van
Doorne. Der Agraringenieur aus Belgien
hat den Einfluss von Musik auf Pllanzen
studiert und kilmmert sich seit Februar
urm Bingerts Kohi. ,Das Ganze ist wie bei

s
v M
PRI et

weiter. Sg wenn die M

krank werden, merken sie, dass sie etwas
4ndern miissen.” Bis dahin fefit erweiter
an der richtigen Musik fiir seinen Kohh
in der nichsten Salsor will er an jeder
Etappe der Sauerkrautproduktion die
richtige Musik parat haben. Los geht's im
Frihlingvon Vivaldi.  Jouna Fischke

Doch ob es einzubalten sel, hinge vom
Ausgang der Finanzkrise ab.

Am Computer wird die Sauerkrau%-Musik komponiert. 10105 10A%A JASENRE




Un vin au petit goiit de Bach, avec
des notes de Vivaldi et un zeste de
Gluck

LE MONDE | 28.09.05 | 14h31 e Mis & jour le 28.09.05 | 14h31
ROME de notre correspondant

La musique de Mozart, de Bach ou de Tchaikovski a-t-elle une influence sur
la qualité du vin ? C'est une hypothése que des chercheurs de l'université de
Florence envisagent sérieusement, aprés avoir étudié de prés l'expérience
menée par un viticulteur toscan. Giancarlo Cignozzi, ancien avocat devenu
propriétaire viticole, produit le fameux brunello de Montalcino, un vin
rouge d'exception apprécié dans le monde entier. Depuis qu'il a sonorisé
son vignoble avec des dizaines d'enceintes acoustiques, cet original trouve
que sa vigne pousse avec davantage de vigueur. Elle est moins malade que
celle de ses voisins, et son raisin miirit plus vite.

Impressions confirmées par les premiers travaux du professeur Stefano
Mancuso, spécialiste italien de neurobiologie végétale, qui a commencé &
reproduire en laboratoire les essais en plein champ du viticulteur mélomane
: "Les effets de la musique, ou plutét des fréquences sonores, sur la
croissance de la plante sont remarquables."

Il y a quatre ans que Giancarlo Cignozzi éléve sa vigne en musique, aprés
avoir découvert sur Internet des études chinoises et coréennes démontrant
I'impact d'un fond sonore musical sur certaines plantes. Il a voulu essayer
sur ses sarments. "En hiver, quand les vignes dorment, j'utilise de la
musique sacrée Haydn, Haendel, La Fliite enchantée de Mozart, un peu de
Gluck", a-t-il expliqué au quotidien La Stampa. Au printemps, a I'apparition
des premieres feuilles, il "attaque avec de la musique baroque : beaucoup
de Bach, beaucoup de Vivaldi".

Juin et juillet résonnent de "concertos pour piano et de symphonies". Enfin,
le final, fin aotit-début septembre, au plus fort de la maturation, est réservé



)y

a "Tchaikovski avec orchestre de 120 éléments". Ainsi s'écoulent les quatre
saisons de Cignozzi, dans le petit village de Montalcino.

"Je ne sais pas si mon vin est meilleur”, reconnait-il honnétement. Mais il
est siir que les parcelles les plus exposées a la musique sont les moins
touchées par les parasites, les bactéries, la moisissure.

Les 20 000 euros dépensés pour équiper son vignoble avec 'aide d'un ami
ingénieur du son ont été largement compensés, affirme-t-il, par les
économies réalisées sur les achats de fongicides et d'insecticides.

Pour le professeur Mancuso, il est trop t6t pour donner un jugement
définitif sur cette musicothérapie appliquée au vin. Si les séries de tests
menées actuellement par ses équipes aboutissent, il entrevoit "une nouvelle
voie pour l'agriculture biologique, en particulier pour les produits de
qualité". Reste la pollution sonore : les effluves de grande musique ont
tendance a sofiler le voisinage, qui a déja protesté a plusieurs reprises.

Jean-Jacques Bozonnet
Article paru dans I'édition du 29.09.05

http://www.lemonde.fr/web/article/0,1-0@2-3238,36-693619@51-672496,0.html

Stefano Mancuso

University of Florence

Dept. of Horticulture and Plant Production
Viale delle Idee 30

1-560019 Florence, ltaly

tel 055-457 4063

stefano.mancuso@unifi. it

Dipartimento di Ortoflorocoltura
Viale delle Idee, 26

Sesto Fiorentino

Firenze (ITALY




Mercredi 12 septembre 2007 4 00:10 - China Daily

Un agriculteur chinois dit avoir nettement amélioré les volumes et la qualité de sa
production maraichére en faisant écouter i ses légumes de la musique classique,
rapportent mardi les médias nationaux chinois.

"Les plantes et les animaux peuvent ressentir la musique parce qu'ils sont des choses
vivantes”, a expliqué Ye Fei au quotidien China Daily.

Ce fermier de la province de Zhejiang, dans 1'est de la Chine, diffuse alternativement a
ses cultures la Symphonie pastorale de Beethoven, le matin, et des mélodies plus douces,
jouées au piano, I'aprés-midi, précise I'article.

Depuis mars dernier, date a laquelle il a installé des haut-parleurs dans ses dix serres, cing
variétés de 1égumes sur les 15 qu'il cultive ont poussé beaucoup plus vite que par le passé,
assure-t-il.

Les experts agricoles demeurent néanmoins sceptiques. "Il est assez compréhensible d'utiliser
de la musique sur les vaches pour améliorer la production de lait, mais ces techniques sur les
1égumes n'en sont encore qu'au stade de 1'évaluation”, a précisé Wang Yuhong, chercheur a
I'Académie des sciences agricoles de Ningbo.
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Baby erstickte
in der
Tiefkithltruhe

Mutter zu Haftstrafe verurteilt

ROTTWEIL {dpa). Eine 21 jdhrige Mutter
ist zu einer Freibeitsstrafe von dreiein-
halb Jahren verurteiit worden. Das Land-
gericht Rottweil sah es als erwiesen an,
dass die Frau aus Horb am Neckar fhr Ba-
by nach der Geburt in ein Gefrierfach ge-
legt und es damit getbiet hat.

Der Richter glaubte ihr nicht, dass sie
das Midchen nach der Geburt fiir tot ge-
halten habe und verurteilte die A

Nie wiedgr’
othiamdin

Berufsimker wollen gegen Zulassung der Maisbeize klagen

Vor uSsErir MITspRPiFEmIR
Sstvia Fatier

FREIBURG. Der Deutsche Berufs- und
Erwerbsimkerbund {DBIB] will gericht-

s S so nachgers
werden, dass der Staub nicht mehr ent-
weiche.

Der DBIB und auch der Landesverband
Badischer Imker wolten darauf nicht ver

fir Verbrau-

Ixch gegen das Bund

trauen. A hen davon werfen sie der

e wegen Totschlags. .Sie haben ganz be-
wusst niemanden zur Hilfe gerufen. Sie
wollten das Kind nicht, und deshalb sollte
es tot sein®, sagte er in seiner Urtelishe-
griindung. Die junge Frau hatte vor Ge-
richt gestanden, ihre Tochter kurz nach

ung Leb icherheit
Kk {BLV) soiite die Behiirde die
Z des Maisbeizmil Ciothia-

nidin wieder aktivieren, ,Wir meinen,
dass die bisherigen Priifverfahren mit
denen die Wirkangen von Pllanzen-
schutzmitteln auf Bienen und dle Umv
welt ht werden, h

i jerung vor, E aus
Italien nicht beriicksichtigt zu haben. Be-
reits imn Jahr 2002 waren in den Regioncn
1 und ¥ gif

tungen durch Clothianidin und verwand-
te Wirkstofie festgestellt worden. Der Be-
fund war zwel Jahre spiter bel einerinter

Fachtagung  verSifentlicht

teilge-

der Geburt im Mai in einen Gefrier- sind“, erkidrt Christoph Koch, Imker worden, bei der auch ein Bienenwissen-
schrank gelegt zu haben, Laut Obdukti aus Opy im O els und  schaftier aus Baden-Wiir
ist das Baby daraufhin erstickt, DBIB-Vorstandsmitglied. nommen hatle.

Fiir glaubwilrdig hiett das Gericht, dass
die Angeklagte ihre Schwangerschaft aus
Angst verdring! habe. Jedoch sei ihre
Steverungsfihigkeit zum Zeitpunkt der
Geburt nicht beeintriichtigt gewesen.
Deshalb hiitte sie einen Arzt rufen mis.
sen. Strafmildernd wirke sich Rir die An-
geklagte aber aus, dass sie Angst gehabt
habe, ihven Partner und dessen Familie
zu verlieren, Der Mann habe auf  brachi-
ale" Weise betont, er wolle kein Kind. Die
Slaatsanwallschaft hatte filnf Jahre Ge.

Er und seine Berufskollegen sind der An-
sicht, dass die Behbrden ~ darunter das
baden-wiirttembergische  Ministerium
Landlicher Raum {MLR) das die Anwen-
dung des umstrittenen Insektengifts im
Gebiet Lahr angeordnet hatte -~ das Bie-
nensterben zum Anlass nehmen sollten,
nicht nur das Zulassungsverfahren, son-
dern auch die Anbaupraktiken zu tiber-
denken. im April und Mai die-

ses Jahres waren im Ober

fangnis wegen Totschi Der
Vertexdsger der 21 Jﬁhngen beantragte ei-
ne Bewdhrung: Beide X

im A tuss an die Urteilsv

an, Rechitsmittel 2u priffen,

Aufnahmeantrag lost
in der CDU Arger aus

h biet rund 11000
Bienenvilker einge-
gangen. Das Belzmit-
tel hafiete nichiausrei-
chend stark an den Saat-
kiirnern, weshalh giftiger
Abriebstaulr aus den Sima- 4
schinen auf bithende Pflan-
zen gelangte {die BZ be- .arr X
richtete).  Angewand? et
wurde das Clothianidin, weil im /7
Sommer 2007 der Maiswurzelboh-

HARTHEIM {BZ}. Der CDU
trag des Harthefmer Biirgermeisters Mar-
{in Singler sorgt Rir Arger in der Partel:
Der Landtagsabgeordnete Gundolf Flei-
scher hat den Vorstand der CDU im Kreis

83 (2
den Antrag abzulehnen, Der bislang par
teilose Singler sagte, er wolle in die CDU
eintreten, weil er sich davon Vorteile fiir
seine Gemeinde erhoffe. Darliber ist Flei-
scher empbri: Die CDU alle Ge-

rer aufgs war, Dieser Schid-
ling ist meldepfiichtig.
Am 24, Mai hat das B

Diesermn Vorwurf hilt Joachim Hauck,
Leiter der Abteilung Landwirtschaft i

Arséne Bing:

Stutigarter Agrarministerium
Es war ein Verdacht, der gediulert wur-
de, es gab keine wissenschaflich fundier-
ten Belege. Sonst wéire die italienische Re-
gierung verphichtet gewesen, den EU-Be-
hisrden die Biencnvergiftungen zu mel-
den und auch wir biitten Kenntnis davon
gebabt.” Tatsdchiich sind in ltalien erst in
den jahren 2007 und 2008 behbrdliche
Swdien angelaufen; die italienische
ebenso wie die deutsche Regie-
rung hatte die Anwendung erst
in diesem Jahr verboten.
Sollte das Verbot in Deutsch-
iand bestehen bieiben, gibt es die
Maglichkeit, in Gebie-
ten, in denen der Mais-
wurzethohrer vorkommt,
Fruchtwechsel vorzuschreiben
oder mit Spezialschleppern wih-
rend des Wachstums Insektzi-
de auszubringen. Einige weni-
ge Tiere wurden im Sommer
2008 in Mahiberg im Ontenaukreis und
¢in ei Kifer bei Leutkirch im All-

\

ﬁum fiir Erndhrung, Landwirtschaft und

herschutz die A g fir
die Dauer von sechs Monaten verboten.
Doch obh dieses Verbot Destehen bleibt, ist
noch offen. Die Gespriiche mil der Beiz-
mittelindustrie und den Simaschinen-
herstellern laufen noch®, erkifirt BVL-
5 her Jochen Hi % Zwei Ansdtze

meinden gleich, so der Abgeordnete. Es
bediirfe eines gehbrigen Stiicks Dreistig-
kex( wenn ein Biirgermeister mit dieser
in die Partef el wolle,

waerden verfolgt, informiert Utz Kiages,
Sprecher von Bayer Crop Science. Einer-
seits werde die Quali beim

giu registriert. . Wir warten die Entschei-
dungdes BVLab, bevorwireine Entschei-
dung treffen”, sagt Joachim Hauck. Die
Belzung sei im Vergleich wu anderen
Pllanzenschutzmethoden sehr effizient,
weil nur geringe Wirkstoffmengen bend-
tigt werden und kein Sprilhnebet entste-
he.  Die Korrelation zwischen mangelin-
der Bet it und der Ausbri
praxis ei und dem B

&

Bel verbessert, zum andern

ist jedoch eine Tatsache, die
wir nicht ausblenden®, sagter.

JDer schlanke Staat ist ein starker Staat”

IM BZ-GESPRACH: Die FDP-Landesvorsitzende Birgit Homburger Gber die LBBW und die Finanzkrise

Yoy ux
WeuLe R

EM BEDAKTEUR
AP

FREIBURG. Um die Landesbank Baden-
Wilrttemberg, (LBBW} aus ihrer Krise zu
retten, ist die FOP im Land flir alle bisher
diskutierten Lisungen offen. Birgit Hom-
hurger, die Landesvorsitzende der Libera-
len im Land, hilt es aber fir unerliisstich,
dassdie LBBW zuvor alie vorhandenen Ri-
siken aus ibren bisherigen Geschiften of:
fenlegt. Im Gespriich mit der Badischen
Zeitung, das wihrend der Verhandiungen
zur Rettung der LBBW stattfand, kritister
1e sie die Informationspolitik des Bank-
vorstands, der sich mit dem spiiten Einge-
stindnis erheblich griiBerer Risiken als
bisher bekannt griindtich blamiert habe.

Vetsiumnisse der Politik in der Kon-
trolle der Landesbank sieht sie nicht: Die
Politik k&nne nicht fir Dinge verantwort-
lich gemacht werden, von denen sie
nichts wisse. Und nuch in der jiingsten
Vertreterversammiung, an der Wirt:
schaftsminister Ernst Plister (FDP} teilge-
nommen habe, sei Uber die jetzt bekann-
ten gewordenen Geschaftsrisiken nichts
berichtet worden. Deshalb habe Phister
Jetzt zu Recht die Informationspolitik des
Vorstands entsprechend scharf kritisiert,
so Homburger

¥or

Birgit Homburger RABHERE

Die Landesvorsitzende bewirbt sich
heute beim Delegiertentag der FOP in
Freiburg erneut um den Spitzenplatz auf
der Landesliste zur Bund 1. Sie
muss, ebenso wie die acht folgenden Be-
werber — allesamt B

zeige inhaltiche und personelie Ge-
schiossenheit. Auch die derzeitige Fi-
nanz- und Bankenkrise schade nicht der
Akzeptanz der Partei, ohwohl, wie sie zu-
g(m in der gegenwamgen Finanzkrise
7ol Gr itze der
FDP wenden
Auch die Liberalen sehen die Notwendig:
kelt staatlicher Hilfen Rir die Banken. Zu-
gleich beweise sich in dieser Situation,
sagt Birgit Homburger, dass der schisnke
Staat ein starker Staat sel. Diese Krise ist
keine Krise der soziaten Marktwirtschaft,
sondern es waren zuersi staatliche Ban-
ken, die in Schwierigkeiten geraten sind.
Das zeigt: Der Staat ist nicht der bessere
Banker.” Die FDP sei schon vor der Krise
Kir eine straffe Bankenaufsicht durch die
Bundeshank eingetreten.

{ber die kiinftige Struktur der Landes-
banken risse nachgedacht werden, so
Homburger. Einer Fusion der LBBW mit
der Bayerischen Landesbank will sich die
FDP nicht in den Weg stetien - aber zuvor
miissten afle in der Bayern-LB noch ver-
borgenen Ristken auf den Tisch. Das Ziel
eines landeshaushalts ohne Neuwver
schuldung will sie nicht ohne weiteres

te ~ keine Gegenkandidatur beRirchten.
Kein Wunder alse, wenn sie sagt, die FDP

- «das bleibt ein zentrales Zist“.
Doch ob es einzuhaiten sel, hiinge vom
Ausgang der Finanzkrise ab.

hatein

Choucroute

ERSTEIN, Bis Ende Dezember wird im
Eisass der Kohl fir das ,Choucroute” ge-
erntet. Beim Gedelhen des Sauerkrauts
von Arséne Bingert in Ersteln wirken
auch die grofen Komponisten klassi-
scher Musik mit.

Inder kleinen Scheune riecht es sduer
tich. Auf dem Metalitisch in der Mitie
thront ein Berg Sauerkraut. Arséne Bin-
gert schichtet ihn von einer Ecke des Ti
sches in die nichste. Zwel Frauen wie-
gen Portionen ab und fillen siein Eimer

Auge auf die 8

schiefjt
mit Vivaldi ins Kraut

Arséne Bingert produziert nach anthroposophischen Ideen

elnem Kri Dierichtige physi
sche Frequenz kann das Glas zum Vibrie-
ten oder sogar zum Platzen bringen. So
kann man aufl molekularer Ebene mit
Musik das Leben einer Pflanze beemﬂus'
sen, Bakwerlen sth

oder andere zerstoren,

Bakterien entwickeln sich vor allem
dans, wenn Kohi zu Sauerkraut verarbei-
tet wird. Sie wandein den Zucker der
Pllanze in Milchsiure um. Van Doomme
hat mit einem Computerprogramm elne

chen. Eigentlich ist nichts U:
ches daran, Trotzdem schiltteln die Baw-
ern aus der Gegend den Kopf fiber Bin-
gert: ,Des isch doch a Zauberer®.
Arséne Bingert steilt biologisch-dyna-
miisches Sauerkraut her ,Wir wollten
noch umweltvertriglicher arhelten als
ein Blo-Betrieh”, sagt der 57-Jdbrige, der
sogar die Grundsitze des Anthroposo-

kurze Melodi , die gezielt
dieses Bakterienwachstum beschienr-
gen soll. [Die Téne entsprechen genay
der Dichte oder Masse der Molekiile, aus
denen die Bakierien bestehen®, erklirt
er. Die Melodie bekommit der geschnitte-
ne Kobl, derin Fissern zu Sauerkraut he-
ranteift, einmal am Tag fr wenige Minu-
ten zu hiren. Sie sofl dabei helfen, das

phen Rudolf Steiner Bin-

5 ldnger zu konservieren.

gert verwendet nur selhsthergestemen
Diinger, belm Pllanzen und Emten rich
tet er sich nach den Mondphasen, Auf
seinen Feldern hat er fiinf Menhire {Hin-
Kkelsteine) aufgestellt und getauft. Sie sol-
len den Koh! vor elektromagnetischen
Strahlen schiitzen. Er riickt ihm auch
nicht mit der chemischen Keule zu Lei-
be, sondern mit den Meistarn der Klas-
sik, Mozart, Vivaldi auf den Feldem ge-
spieit, verbesserten den Ertrag der PRlan.
zen. Durch die Scheune wabern grego
rianische Gesdinge. Mit religidsen Kiiin-
gen erhihe ich die Spiritualitit der Pro-
dukte. Sie bekommen mehr positive
Energie. Das machit sie noch gesiinder. *
«Eine har he Musik

Die Wissenschalt
bleiht skeptisch

Wissenschafilich ist die Wirkung von
Musik auf den Kohl noch nicht bewie-
sen, . Das kingt alies hochspekulativ®,
sagt der Freiburger Biologieprofessor Ed-
gar Wagner, Ganz ausschiieBen will eref
nen Zusamrmenhang aber nicht. Phan-
zen sind sehr sensibet fir alleriei Signale
aus der Umvelt. *Arséne Bingert weifl,
dass viele der biologisch-<dynamischen
Landwirtschaft skeptisch gegeniiberste
hen. Die Bezeichnung Zauberer ist noch
harmles. ,Jch weif, dass sich viele iber
mich lustig machen, Das stint mich alcht
weiter. Spé wenn die M b

dle Stoffwachselvorgiinge in der Pllanze.
Sie wiichst schneller, und das Saverkraut
schineckt besser®, erkiirt Yannick Van
Doorne. Der Agraringenieur aus Beigien
hat den Einfluss von Musik auf Pllanzen
studiert und kiimmert sich seit Februar
um Bingerts Kohl. ,Das Ganze ist wie bei
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krank werden, merken sie, dass sie etwas
&ndemn milssen.” Bisdahin feilt erwelter
an der richtigen Musik Hir seinen Kohh:
In der niichsten Saison will er an jeder
Etappe der Saverkrautproduktion die
richtige Musik parat haben. Los geht'sim
Frithling von Vivaldi.

Joanu Jischie
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Am Computer wird die S

poniert, FOTOSJOANA JASORRE
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Biodynamisches Choucroute

Der Sauerkraut-Versteher

Bis Ende November wird im Elsass der Kohl fiir die regional Spezialitit, das Choucroute,

geerntet. Beim Gedeihen des Sauerkrauts von Arséne Bingert in Erstein, etwa 25 Kilometer
stidlich von Straburg, wirken auch die groBen Komponisten der klassischen Musik mit.

R x\%& %
Arséne Bingert baut Sauerkraut nach anthroposophischen Grundsitzen an. | Foto:

Jonaa Jiscke

In der kleinen unscheinbaren Scheune riecht es sduerlich. Auf dem Metalltisch in der Mitte
thront ein Berg Sauerkraut. Arséne Bingert schichtet ihn von einer Ecke des Tisches in die
néchste. Zwei Frauen wiegen Portionen ab und fiillen sie in griine Eimerchen. Auf den ersten
Blick ist nichts Ungewohnliches daran. Trotzdem schiitteln die Bauern aus der Gegend den
Kopf iiber Bingert und schimpfen: "Des isch doch a Zauberer”.

Mondphasen und Menhire

Arséne Bingert stellt biologisch-dynamisches Sauerkraut her. "Wir wollten noch
umweltvertriiglicher arbeiten als ein Bio-Betrieb", sagt der 57-Jahrige. Bereits vor tiber 30
Jahren hatte er sich dem Bio-Landbau verschrieben. Damals war "Bio" in erster Linie eine
Abkiirzung fiir ein naturwissenschaftliches Schulfach und kein Giitesiegel. Im Jahr 2000 ist er
dann zum biodynamischen Anbau iibergegangen. Dahinter steckt ein Konzept, das auf den
spirituellen Grundsitzen des Anthroposophen Rudolf Steiner beruht.

Bingert verwendet nur selbsthergestellten Diinger, beim Pflanzen und Emnten richtet er sich
nach den Mondphasen. Auf seinen Feldern hat er fiinf groe Menhire, also Hinkelsteine,
aufgestellt und getauft. Sie sollen den Kohl vor elektromagnetischen Strahlen, beispielsweise
durch Funkmasten, schiitzen. Er riickt seinem Kohl nicht mit der chemischen Keule zu Leibe,



sondern mit den Meistern der Klassik. Mozart, Vivaldi, ab und zu auf den Feldern gespielt,
verbesserten den Ertrag der sonst sehr empfindlichen Pflanzen.

Yannick Van Doorne, Agraringenieur aus Belgien, programmiert die Klédnge, mit denen das
Gemiise beschallt wird. Foto: Joana Jaschke

Positive Energie

Durch die Scheune, in der er seinen Kohl zu Sauerkraut verarbeitet, wabern nun andichtig
gregorianische Gesénge. "Mit diesen religiésen Kldngen erhohe ich die Spiritualitit der
Produkte. Sie bekommen mehr positive Energie. Das macht sie noch gestinder. "

"Eine harmonische Musik beeinflusst die Stoffwechselvorgénge in der Pflanze. Sie wichst
schneller und das Sauerkraut schmeckt besser und gesiinder.", erklért Yannick Van Doorne.
Der Agraringenieur aus Belgien hat den Einfluss von Musik auf Pflanzen studiert und
kiimmert sich seit Februar um Bingerts Kohl. "Das ganze ist dhnlich wie mit einem
Kristallglas. Die richtige physikalische Frequenz kann das Glas zum Vibrieren oder sogar
zum Platzen bringen. So kann man auf molekularer Ebene mit Musik das Leben einer Pflanze
beeinflussen, zum Beispiel bestimmte Bakterien stimulieren oder andere zerstéren.”

Exakt abgestimmte Melodien
Bakterien entwickeln sich vor allem dann, wenn Kohl zu Sauerkraut verarbeitet wird. Sie

wandeln den Zucker der Pflanze in Milchsdure um. Van Doorne hat mit einem
Computerprogramm eine kurze Melodie komponiert, die gezielt dieses Bakterienwachstum



beschleunigen soll. "Die einzelnen Téne entsprechen genau der Dichte oder Masse der
Molekiile, aus denen die Bakterien bestehen", erklirt er. Diese Melodie bekommt der klein
geschnittene Kohl, der in grofien Fissern zu Sauerkraut heranreift, einmal am Tag fiir wenige
Minuten zu horen. Sie soll dabei helfen, das Sauerkraut Iinger und natiirlicher zu
konservieren.

Wissenschaft ist skeptisch

Wissenschaftlich ist die Wirkung von Musik auf den Kohl noch nicht bewiesen. " Das klingt
alles hochspekulativ", sagt der Freiburger Biologieprofessor Edgar Wagner. AusschlieBen
will er einen Zusammenhang zwischen Melodien und Pflanzenwachstum aber nicht
vollstindig. "Pflanzen sind sehr sensibel fiir allerlei Signale aus der Umwelt. Sie reagieren ja
auch auf Licht oder Wind. Aber alles andere miisste man aber erst mit wissenschaftlichen
Experimenten iiberpriifen."

Arséne Bingert weiB, dass viele der biologisch-dynamischen Landwirtschaft skeptisch
gegeniiberstehen. Die Bezeichnung als Zauberer ist noch harmlos. "Ich weiB, dass sich viele
iiber mich lustig machen. Das stort mich nicht weiter. Ich ignoriere sie, weil ich keine Lust
habe, meine Energie an negative Sachen zu verschwenden. Gutes braucht eben seine Zeit. So
war das beim Biolandbau auch. Spétestens wenn die Menschen krank werden, merken sie,
dass sie etwas d@ndern miissen."

Bis dahin feilt er weiter an der richtigen Musik fiir seinen Kohl: In der néchsten Saison will er
von der Saat bis zum Sauerkraut — an jeder Etappe der Verarbeitung - die richtige Musik parat
haben. Los geht’s im Frithjahr — passend zur Jahreszeit mit dem "Friihling" von Vivaldi.

http.//www.badische-zeitung.de/der-sauerkraut-versteher

Siidwest

21. November 2008 13:08 Uhr

von: Joana Jischke
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Par Yannick Van Doorne (E

Panl

sonores variables sur la

1objectif de ce travail est de promouvoir

COSONIC)

S'est tenue au département d’agriculture et de sciences de biotech

nologie de Pécole supérienre de
Guand en Belgigue, le 22-juin 2000, la soutenance Aune these intitulée “Pinfluence de fréquences
i N

croissance et le développement des plantes” ( traduit du Néerlandais).
et de proposer des technologies écologiques, utilisables
aussi bien dans Pagriculture conventionnelle que dans Pagriculture biologique et économiquement

rentable pour améliorer la production bio du point de vue qualitatif et quaniitatif.

La thése s’appuie sur une bibliographie
internationale des recherches sur l'in-
fluence des ondes sonores sur la crois-
sance et le développement des plantes.
Une expérience fut menée au sein des
serres de université de Gand afin de
vérifier Dinfluence de certaines
séquences sonores spécifiques sur des
plants de tomates. La thése décrit les
découvertes principales dont découlent
de nombreuses applications pour
Pagriculture et la biotechnologie.

Diécouvertes

On sait en physique quantique que
chaque structure, petite ou grande, pos-
séde une fréquence de résonance. Clest
une propriété que I'on retrouve ausst
pour les cellules des plantes et les
microstructures ou organites dont
clles sont composées telles que les
mitochondries et les chloroplastes.
Des tests ont démontré que sous
I'effet de fréquences sonores adé-
quates, méme de faible intensité,
ces structures cellulaires peuvent
entrer en résonance, ce qui 2
pour conséquence d’altérer le
fonctionnement méme de la
cellule, positivement ou néga-
tivement, selon la dose, la fré-
quence et U'intensité.

Ainsi plusieurs expériences sur des
pousses de blé ont permis par un
traitement journalier d’une fréquence
sonore spécifique audible entre 5 et
12 kHz d’augmenter la croissance et le
poids de matiére seche (x 2 3 3 selon la
fréquence utilisée) [Weinberger et al.‘68].
La quantité d’énergie correspondant aux
fréquences sonores administrées est de
Pordre de un milliardiéme de ce qui

serait nécessaire pour briser une liaison
chimique, mais elle est suffisante pour
faire entrer en résonance des organites
cellulaires. Les chercheurs suggérent que
des changements dans les processus
biochimiques et biophysiques peuvent se
produire respectivement dans et autour
des organites cellulaires en résonance.
Un test simple, sous un microscope,
permet de constater une accélération du



mouvement du liquide cellulaire des
cellules végérales soumises & um
traitement sonore spécifique. Ces
‘découvertes et expériences montrent que
certains traltements SOROres peuvent
stimuler le métabolisme, la croissance et
le développement général des plantes.

Résonance des stomates
Lexpérience nous montre aussi que des
cavités munies d’une ouverture de
’ordre de grandeur de quelques micro-
métres possédent une fréquence de
résonance dans la gamme audible. De
telles cavités se retrouvent sur les
plantes : les stomates, lieu des échanges
gazeux entre la plante et le milieu exté-
rieur. Situées sur la surface des feuilles,
ces cavités sont munies d’un systéme
d’ouverture et de fermeture ingénicux
qui permet & la plante de réguler son
degré d’ouverture en fonction de la
température, ’humidité et ’heure de la
journée. Cerraines fréquences sonores
permettent de créer des résonances
avec les stomates et d’agir sur ces fonc-
tions. On peut ainsi sensiblement aug-
menter la capacité d’absorption des
plantes pour les produits pulvérisés ou
I’humidité de la rosée du matin. Les
fréquences sonores possédant les pro-
priétés de stimuler la capacité d’ab-
sorption des plantes se retrouvent dans
des gammes audibles.

La génodique est le nom donné au
domaine de recherche principalement
issu de la découverte de joel Sterhei-
mer, physicien et chercheur indépen-
dant : des séquences sonores spéci-
fiques peuvent influencer I'expression
du potentiel génétique des plantes par
la synthése des protéines. Ces
séquences sonores spécifiques appelées
aussi “séquences sonores épigéné-
tiques” sont en fait une succession de
fréquences calculées contenant une
information entrant en résonance avec
la synthése des protéines dans les cel-
lules d’un organisme vivant. Ces
découvertes sont issues des recherches
en physique quantique et des lois
d’ordre harmonique et vibratoire dans
Porganisation de la matiére.

En physique, on constate que des
séquences sonores induisent des altéra-
tions paraliéles dans le champ électro-
magnétique qui peuvent agir par des

*facteur allant jusqu’d 20,

ondes d’échelles sur la synthése des pro-
téines correspondantes. Des expériences
en plein champ et en milieu contr6lé ont
démontré cette action. La technique
permet d'influencer, d’inhiber ou de sti-
muler la synthése d’une protéine par un
selon le
découvreur de Papplication. Ainsi des
séquences sonores spécifiques corres-
pondant & des protéines des plantes per-
mettent d’interagir avec les processus de
la croissance et du développement. Ces
applications permettent par exemple
d’augmenter substantiellement les résis-
tances des plantes aux maladies.

Il existerait des homologies entre des
séquences spécifiques propres 4 des
protéines et des suites de fréquences
que I'on peut retrouver dans certains
chants d’oiseaux de nos campagnes et
méme dans certaines compositions
humaines, chants shamaniques, chants
agraires et musiques traditionnelles
issues de nos campagnes.

Quelques expériences

¥ 2XtE

Lextensine

L’experxence fut menée dans une serre
non-chauffée, 3 Puniversité de Gand,
de fin janvier a fin mars 2000, avec un
groupe de 30 plants de tomates, dispo-
sés en trois rangées dans des pots
devant un haut parleur et un groupe

témoin de 20 plants situés & Pautre

extrémité de la serre. Les conditions de
cultures sont identiques. Le traitement
sonore consistait en une application de
séquences sonores spécifiques adminis-
trées durant six minutes chague jour a
une puissance de 50 décibels avec pour
objectif de stimuler la croissance des
cellules des plantes sans augmenter
leur vitesse de développement, par sti-

mulation de certaines protéines spéci-

fiques telles que les extensines.
Paction spécifique du traitement par
des séquences sonores a été vérifiée en
mesurant le nombre d’internoends et
la croissance des plants : le nombre
d’internoeuds était identique entre les
deux groupes et les plantes traitées
éraient plus grandes (20% plus
grandes) au méme stade de développe-
ment que les plants témoins. Daug-
mentation de taille de la plante est
directement liée 3 'augmentation de
la taille des cellules elles-mémes.
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Résistance 3 cheresse
Au Sénégal, en 1996, une expérience
conduite chez un producteur sur des
pieds de tomates a permis de multiplier
la récolte des plants traités par la pas-
sage de séquences sonores épigéné-
tiques par deux par rapport aux plants
témoins, les deux groupes se situant
dans les mémes conditions extrémes de
sécheresse et de prédation.

&

‘De multiples

applications ...

La rechnigue génodigue est proté-
gée par un brevet. Elle permet de mettre
en ceuvre toutes les protéodies
{séquences sonores épigénétiques) dont
on a prouvé [effet par expériences et
notamment celles citées ci-dessus. Les
applications issues de la génodique per-
mettent par lutilisation de séquences
sonores spécifiques de cibler une fonc-
tion en influencant la synthése des pro-
téines par stimulation ou inhibition.
Par exemple, une entreprise Japonaise
cultivant des tomates sous serres utilise
une méthode génodique qui permet
d’augmenter significativement le taux de
sucre des romates. Aux Pays-Bas, un pro-
ducteur de tomates a pu enrayer par cetie
méthode une épidémie de potato virus.
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Longuenr des plants de tomates en centimétre en
fonction du nombre de semaines de traitement

Nombre d'internoeuds des plants de tomates en
fonction ds nombre de es de traitement




créer des séquences sonoes spécifiques
_stimulant la floraison (une expérience
a permis de doubler le nombre de
fleurs par pied de tomate sur deux
‘semaines par un traitement de
quelques minutes par jour), la fécondi-
té, la croissance, Penracinement, les
résistances aux maladies, le goit, la
tolérance aux conditions de sécheresse.
Elle peut permettre de freiner la propa-
gation des maladies, d’inhiber les
- maladies virales, de prolonger la pério-
de de conservation des fruits et
légumes (expérience en cour sur des
avocats) en inhibant les processus de
milrissement, de ramollissement et de
maturation.

Certaines séquences sonores peuvent i -

. elles seules augmenter la croissance des
cultures telles que le blé, le riz et le
mais de 5 3 10 % et jusqu’a 20 %
selon les cas. On peut atteindre des
* résultats similaires sur la majorité des
cultures avec des séquences sonores
adaptées selon la plante. Il existe aussi
des séquences stimulants la santé et la
vigueur générale des plantes. D’autres
séquences plus récemment découvertes

permettent d mhxber la croissance des
herbes indésirables dans les cultures.
Certaines _expériences montrent que
les eftets peuvent -étre transmis de
génération én génération, par exemple
sur des semences de blé ou de noyer
oil les générations suivantes poussent
plus vite et sans traitement. Certains
chercheurs . suggérent que certains
sons permettent d’activer le potentiel
génétique latent d’une plante.

Précautions d’emploi

La technique de résonance des sto-
mates est_totalement inoffensive mais
nécessite un savoir-faire évident. Il est
important de ne pas utiliser n’importe
quel engrais ou autres substances de
pulvérisation foliaire lors de la stimu-
lation de Pabsorption car cela peut
entrainer des déséquilibres. Il existe sur
le marché des mélanges spécifiques
pour Putilisation combinée avec les
séquences sonores. :

En ce qui concerne la génodique, le suivi
par un utilisateur averti s’avére nécessai-
re afin’ d'éviter de possibles surdosages
(temps d’exposition aux séquences
sonores trop long) ou d’interaction avec
les autres organismes vivants dont

'homme. La prudence est de rigueur.
On retrouve des utilisateurs de ces
deux méthodes dans le monde entier :
Indonésie, Inde, certains pays afri-
cains, Japon, Etats Unis, Angleterre,
Belgique, France et Suisse.

Les secteurs d’activité sont multiples :
plusieurs. applications sont actuelle-
ment en cours dans les domaines agri-
coles, horticoles et arboricoles, sur
vignes, houblon, tomate, blé, petits
pois, gingembre, noyer, cacao et café.
La mise en ceuvre de tests supplémen-
taires en laboratoire, de concert avec
des tests in situ menés par les agricul-
teurs pour - différentes productions,
serait souhaitable afin de vérifier ces
premiers travaux avant de les mettre
en application chez les producteurs et
pour mettre au point de nouvelles
applications. &

<
S

Eomyrs

Organisme pour la pro-
motion, le conseil et la
diffusion des BIO-tech-
nologies sonores et utili-
sant les ondes dans
Pagriculture. '
Responsable : Yannick Van Doorne,

Tel +33(0) 68 808 68 94,




Résumé

Influence de fréquences sonores variables sur la croissance et le
développement des plantes.

Ecole Supérieure de Gand Département Agriculture et Sciences Biotechnologique
Theése de fin d’études présentée par Yannick Van Doorne

Une premiére partie explique les notions du son et des fréquences sonores variables sur le plan
physique et biophysique.

Une deuxiéme partie donne un inventaire des recherches menées jusqu'a ce jour dans le domaine de
I'influence de fréquences sonores variables sur la croissance et le développement des plantes.
L’histoire commence par des études empiriques qui depuis les derniéres années ont permis des
découvertes plus précises sur les mécanismes en action causés par le son.

Les découvertes les plus récentes et précises sont celles de Dan Carlson (1989), Weinberger (1972)
et de Joel Sternheimer (1992). Jo&l Sternheimer a découvert une technique permettant de stimuler ou
d'inhiber la synthése de protéines cibles par des séquences sonores spécifiques. Un brevet infituilé :
“Procédé de Regulation épigénétique de la biosynthése des protéines par résonance d'échelle” a &té
déposé. Issu de cette découverte un vaste domaine de recherche est né sous le nom de Genodique.

D'autres techniques ont été découvertes et permettent : Factivation de certains génes, d'influencer la
perméabilité de 1a membrane cellulaire et la pénétrabilité de la paroi cellulaire, la cavitation, la
sonication, I'absorption de certains sons par les plantes, des résonances des organelies cellulaires,
des résonances des cavités stomatales. De nombreuses découvertes ont abouti au dép6t de
nouveaux brevets d’applications dans le domaine de I'agriculture et de la biotechnologie comme par
exemple les techniques Sonic Bloom commercialisées et diffusées par Dan Carlson Scientific
Enterprises. Issues de ces recherches plusieurs applications dans le domaine agricole et
agroalimentaire se sont développées et ont mené a la commercialisation et I'utilisation par plusieurs
entreprises.

La demniére partie de la thése relate une expérience menée pour vérifier la validité de Ia technique
développée par J. Sternheimer. Une expérimentation a été mise en place sur 4 groupes de plants de
tomates. Le traitement consistait 2 soumettre les plants de tomates & certaines séquences sonores
bien spécifiques décodées & partir du code génétique correspondant a certaines protéines cibles.
Selon le principe de la génodique le traitement des plants par ces séquences sonores induit Ia
stimulation de la synthése de certaines protéines cibles correspondant & ces séquences sonores
spécifiques.On obtient ainsi des changements pheénotypiques décelables auprés des plants ainsi
traités. Les expériences ont confirmé que e traitement a des effets sur la croissance et le
développement des plants de tomates et cela statistiquement tres significativement (p<0.001).

Le traitement consistait & traiter les plants chaque jour durant 6min par les séquences sonores
épigénetiques susceptibles de stimuler la synthése des protéines connues sous le nom d’extensines,
afin de verifier la spécificité de I'action de ces séquences sonores épigénétiques (spécifique pour la
stimulation des extensines), la taille des plants fut mesurée régulierement durant leur croissance. Une
augmentation de ia synthése d’extensines provoque F'obtention de plants de plus grande taille. Les
effets spécifiques de ces séquences ont été observés dans chacune des expériences et confirment
ainsi des expériences antérieures et la théorie de résonance d'échelle. Une expérience similaire fut
réalisée afin d’augmenter la tolérance a la sécheresse des plants de tomates en les traitant avec les
séquences sonores correspondant & une protéine connue pour augmenter la tolerance des plantes a
la sécheresse. Les plants de tomates exposés ont poussé et se sont développés en recevant la moitié
moins d’eau que ceux du groupe témoin. La conclusion confirme aussi la spécificité de I'action de ces
séquences sonores épigénetigues sur la tolérance a la sécheresse.

Ces différentes techniques offrent de multiples possibliltés d’utilisations et de développement
d'applications pour I'agriculture, I'horticulture, la microbiologie et V'industrie agroalimentaire.
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Le pouvoir de la musique
sur les plantes

Poecasion du dernier

festival Science fron-

tiéres, Yannick Van
Doorne a présenté 'éronnant
rravail de sa thése de fin
d’érudes. A I'Ecole supérieu-
re de Gand, il a récemment
fait des recherches sur
« Uinfluence de fréquences
sonores variables sur la crois-
sance et le développement
des plantes ». Ce phénoméne
n'est d"ailleurs pas nouveau

puisque Uhistoire est jalon-
née  d'anecdotes er de
croyances anciennes vantant
le pouvoir des sons sur la
croissance des plantes. Jean
Marie Pelt, lui aussi, évoque
les chants de la tribu Hopi
qui en Arizona sont appli-
qués aux champs de mas.

Une expérience récente a
montré Pinfluence positive
de fa musique classique alors
que la musique rock fair
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Les fréquences sonores influent sur la croissance et la résistance des
plantes. Des expériences ont montré que ce phénomeéne est bien réel
et qu'il est possible de I'appliquer en agriculture. Alors, a quand des
sonos dans les champs bio ?

régresser les mémes plances.
En France, Joél Sternheimer
a découvert les bienfaits
provogués par cerraines
ondes avec des applications
concréres en agriculture.
Grice a des séguences musi-
cales décodées, un produc-
teur de tomates hollandais a
pu contrer une épidémie
virale sur ses plants de
tomates. Aux USA, une
entreprise développe la rech-
nique Sonic Bloom basée sur
I'urilisation de fréquences
sonores améliorant forte-
ment Pabsorption foliaire de
produits pulvérisés.

Le pouvoir des
séquences sonores

Yannick Van Doorne ex-
plique le phénomene. Les
ondes acoustiques sont trans-
formées en ondes électro-
magnétiques qui, 3 leur tour,
sont sources d'ondes d'échel-
le. Ces derniéres atteignent
les ribosomes de la cellule

Selon Yannick Van Doorne, s'il ya
des séquences sonores stimulantes
correspondant chacune & des pro-
téines distinctes, il existe aussi des
séquences sonores inhibitrices.

végérale ot elles influencent
la synthese des protéines par
des effets de résonance. S'il y
a des séquences sonores sti-
mulantes correspondant cha-
cune & des protéines dis-
tinctes, il existe aussi des
séquences sonores inhibi-
trices.

Ainsi, des périodes de crois-
sance raccourcie mais aussi la
prévention contre les maladies
et les insectes ont éré per-
mises par des sons appro-
priés. Lors de ses travaux,
Yannick Van Doorne a véri-
fi¢ Pinfluence de séquences
sonores sur le développe-
ment des pieds de romates.
Pour lui comme pour ceux
qui s'intéressent a la ques-
tion, la faisabilité écono-
mique est bien réelle mais
de nombreuses recherches
seront encore nécessaires
pour comprendre les méca-
nismes intimes de Pinfluence
des sons sur les plantes.
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Dossier

Par Michéle Eqli-Wachs

ans la nature, les chants d'oiseawy, le
--matin au printemps, soutiennent 'éveil -

des végétaux (germination des semences et rapidi- .~

té de cfoissance) Des récits recueillis de tribus
indiennes (La légende de Kokopelli chez les Hopi

par ex)) et des écrits rehgneux font mention de fim- .
portance de certains rituels sonores pour soutenir .

la croissance des plantes et augmenter leur résis-.
tance 4 la sécheresse. Méme en biotechnologie la
sonication est utilisée pour fadifiter certaines mani-

-pulations génétiques. De nombreuses recherches .

ont été effectuées ces 20 demiéres années en
‘France, Belgique, Suisse, Etats-Unis etc. qui
forment les bases scientifiques des applications
décrites ci-dessous développées par Yannick van
Doorne au sein dEcosonic.

La ieszwi{)gze Sazm permet
“dangmenter la capacité des plan-
fesa zzbmr!;e: i’bizmzdzte ambianie

= La technologie Sonic stimule f'ouverture
_des stomates ® et donc I'absorption foliaire par
[utilisation de fréquences sonores _précises, émises
& une forte intensité durant un traitement foliaire,
augmentant ainsi F'absorption des liquides pulvéri-
sés. Les plantes ont naturellement la capacité de

réguler F'ouverture de leurs stomates, Situges sur la

surface des feuilles, ces cavités sont munies d'un

systéme d'ouverture et de fermeture ingénieux qui .

permet & la plante de réguler son degré d'ouvertu-

re en fonction des conditions dimatiques, d'humi-.

dit¢, de température et de différents stress, Cer-
tains sons améliorent I'absorption de plus de 30 a
50:%. En cas de traiternent phytosanitaire, celte
technique implique l'utiisation d'une formulation
des engrais foliaires trés équilibrée pour ne pas
perturber la plante, Bien évidemment, la quantité
de produit est trés réduite par rapport a celle utili-
sée dans les traitements das.qques

Cette méme technologne (physique des résonan- .
ces) permet dinteragir avec les organelles cellulai-
res des plantes par une émission sonore ciblée,
creant une résonance avec elles. Certaines :
fréquences sonores spécnﬁques peuvent avonr une

NATURE - PROGRES - iuin-iuillet-aoﬁt 2005 - n°53

action de stimulation de I'activité cellulaire, déclen-
chant une action favorable sur la croissance et le .

. développement des plantes en stimulant, entre

autres, la respiration et la photosynthése. La crois-
sance des cultures telles que le bl le riz et e
mafs augmente de 5 & 20 % et jusqu'a 100 %

selon les cas. On peut atteindre. des résultats simi- '

laires sur la majorité des cultures avec des -
séquences sonores adaptées selon la plante. -

- La technique SRP (Séquence de résonance.

des protéines), issue d'une découverte transversa-
le combinant des recherches en physique quan- -
tique et en genle biologique, consiste & émeitre
des séquences ¢lectromagnétiques et bioacous-

tiques précises qui inhibent ou stimulent la biosyn- -
thése des protéines. Ce systéme permet de soute-

nir fes processus de défenses naturelles de la
plante, et au niveau moléculaire des celflules, de
contrer le développement des maladies, de stimu-

. “ler ou dinhiber des caractéristiques ciblées de la
plante afin d'améliorer sa. croissance et son déve- -

loppement dans son environnement spécifique.
Ce qui peut aboutir & un traitement préventif

: : et curatif de maladies telles oxdlum, mildiou ou

botrytis.
D'autres expériences sngmf icatives ont eu heu ’
notamment chez un vigneron du Valais en Sutsse

e taux de sucre d'une parcelle mal exposée -sys-
: témathuement en déficit de sucre par rapport aux
. autres mieux ensoleiliées - a manifestement aug-

menté de plus de 5 % aprés strmulatlon des élé-
ments moleculaxres concemes Ce méme taux de

YA gauéhe! betteraves ayant bé’néﬁcié dela rechnologie Sonic,
@ comparer 3. célles de droite n'ayant pas recu ce traitement

& Entre autres influences, les plantes sont sensi-
bles aux ondes sonores et magné%iques. Ainsi, -
des chercheurs passionnés par ces questions,
agriculteurs, horticulteurs, maraichers et vigne-
rons commencent a s'intéresser a ces
technigues qui permettent notamment aux
végétaux de mieux résister a la sécheresse. Les
résultats sont la |

¥ Stomate grossie 1000 fois

11000«

 sucre a pu &tre augmenté sur des tomates au

Japon. Ces deux techniques pourraient-elles résou-

dre les problemes que rencontrent les plantes lors
+de restriction d'eau ? ,
“la technologle Sonic peut pemetire d augmenter
“la capacité des plantes & absorber le plus d'humi- -
dité ambiante possible (fosée ou brumisation trés
fing) jusqu'é 400 i/Ha et la technologie SRP peut

simuler la capacité naturelle des plantes é la rems-

= tance, é Ia sécheresse

s‘:omment ¢a marche”

" Résonance des stomates (technologie Sonic)
- On sait en physique que chaque structure, petite .

ou grande, posséde une fréquence de résonance.



Clest une propriéte que 'on retrouve aussi pour
les cellules des plantes et leurs microstructures.
Des tests ont démontré que sous l'effet de »
fréquences sonores adéquates, méme de faible
intensité, ces structures cellulaires peuvent entrer
en résonance, ce qui a pour conséquence de

modifier le fonctionnement méme de la cellule,
posifivement ou fiegativement, selon la dose, 1a
fréquence et fintensité. La physique nous explique
aussi que des cavités, munies d'une ouverture de
fordre de grandeur de quelques micrométres, pos-
sedent une fréquence de résonance dans la -
gamme audible, De telles cavités se retrouvent -

v Kit anti-sécheresse .

4 Des expérimentations sont menées avec succés sur des plants de tomates

~aussi sur les plantes comme nous lavons vu plus

haut ; les stomates, fieu des échanges gazeux

-entre la plante et le milieu extérieur,

Ainsi, des expériences ont démontré que I'on peut
sensiblernent augmenter fa capacité d'absorption
des plantes de 'humidité de la rosée du matin.
Cette augmentation est de ['ordre du double ou du
triple par rapport aux plantes sans traitement sono-
re (une augmentation de 700% .a méme été enre-
gistrée dans le cadre d'une expérience effectuée
en laboratoire). Les fréquences sonores possédant

les propriétés de stimuler fa capacité d'absorption

des plantes se retrouvent dans des gammes audi-
bles similaires aux chants d'oiseaux,

Technigue SRP

Les acides aminés, lorsqu'ils s'assemblent pour
former une protéine, émettent une onde d'échelle,
& une fréquence donnée, qu'il est possible de cal-

~culer. La succession de ces ondes dans une chaine

protéique en formation constituerait précisément
une mélodie associée & sa synthese dans l'organis-
me. La transposition audible de cette suite de fré-
quences est alors une séquence sonore spécifique
comme une mélodie’qui est capable dinfluencer
cette synthése. Ainsi en exposant un.organisme 3
la mélodie spécifique d'une protéine quiil possede,

-cela stimule sa synthése - ou !'mhabe pour une

mélodle comp!émentanre en« opposmon de.

«‘;zzéladie»‘ dela jn'az‘e’ifze TAS 14

o ressemble fort & des rythmes
de mziz-mm zzf seains | Coz;;cz("eizce ;

phase ». avec la precédente
En 1996, au Sénégal, prés de Dakar, une petite .
exploitation avait testé les effets de la smusique»

- de la protéine TAS 14 sur quelques milliers de

plants de tomates. Cette protéine devait aider les
plants & résister a la sécheresse. Trois minutes par
jour, on diffusait & 'aide d'un radiocassette placé &

. coté des plants, la emélodier déduite de la

séquence d'acides aminés de la TAS 14. Les résul-

 tats furent impressionnants : les plants de tomates

exposés tous les jours & cette smusique» de la pro-

téine TAS 14 anti-sécheresse, sont effectivernent

apparus comme ayant beaucoup moains besoin
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- d'eau et ont eu une production bien supérieure,

tout en devénant plus grands que ceux, 3 l'autre

bout du champ, qui ne bénéficiaient pas de

musique mais.d'un arrosage plus important,
conforme & l'usage dans la région. Yannick van
Doomme a réitéré Texpérience lors de son mémoire
de fin d'études en 2000 a Gand. Il a obtenu des
plants de tomates bien verts dans des pots dessé-
chés Il A noter que Ja « mélodie » de » la protéine
TAS, 14 ressemble fort & des rythmes de tam-tam
africains ! Caincidence ?

Ecosonic propose maintenant des « kits anti-séche-
resse » alimentés par des panneaux solaires & utili-
‘ser dans les champs. lls permettent de réduire de -
50 % les besoins en eau pour.une croissance

- équivalente aux besoins complets. La technique

SRP doit étre utilisée en milieu professionnel avec

. des précautions d'usage. Elle est adaptée & chaque

cas car elle doit étre appliquée en tenant compte
de nombreux parametres m

Note : ;
1) stomate : Terme de Botamque Pem onﬁce qu: sert 3 Ia respi-
rat/on des vegetaux

# Société Ecosonic SARL,
¢

Tél. R
Site : www.ecosonicnet
Bibliographie succincte et accessible & tous

& Van Doome Yannick. 2000. Thése de fin
d'études. Linfluence de fréquences sonores
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Kit de protection anti-gel
des gelées printaniéres

Viticulture - Arboriculture
Principe de fonctionnement

Des fréquences sonores oscillantes
stimulent 'activité intraceliulaire, ce qui en
conséquence stimule les résistances au gel.
Plus précisément ces fréquences stimulent
la cyclose intracellulaire. Le contenant
intracellulaire en mouvement accéléré
résiste tout naturellement plus au gel, tel une
eau en mouvement gele moins vite qu'une
eau statique.

Les fleurs, fructifications et bourgeons sont ainsi protégés efficacement et tout naturellement.

C'est une action mécanique du son qui augmente le mouvement intracellulaire, ainsi le
liquide intracellulaire en mouvement géle moins rapidement et seulement a des
températures plus basses, ce qui augmente la résistance au gel des végétaux.

L’action de stimulation du métabolisme cellulaire augmente la concentration en
substances et molécules biologiques comme les sucres fonctionnant comme antigel
naturel augmentant ainsi la résistance au gel des fleurs, bourgeons ou des fruits.

En complément des pulvérisations foliaires a base d’algues simultanément au traitement
sonore permettent davantage I'augmentation de la concentration en substances biologiques
antigel et renforcent ainsi encore la protection et la résistance au gel. Ces fréquences
sonores émises permettent d’augmenter fortement 'absorption des pulvérisations foliaires.
Certains utilisateurs témoignent de protections jusqu’a — 7°C, selon I'inventeur on
peut protéger efficacement jusqu’a — 3°C et jusqu’a — 5°C avec 'usage des
pulvérisations en complément.

Références scientifiques

s “Analyse de la dépendence de la temperature sur le mouvement du cytoplasme” Analysis of
temperature dependence of cytoplasmic streaming using tonoplast-free celis of Characeae
T. Shimmen.S. Yoshida. 30 August 1993. Department of Life Science, Faculty of Science, Himeji
Institute of Technology, Harima Science Park City, 678-12 Hyogo, Japan. Protoplasma. Springer Wien.
Volume 176, Numbers 3-4. September 1993 . Pages: 174 - 177

s Extrait : Lors d'un refroidissement le mouvement du cytoplasme et des organelles intracellulaires ralenti
graduellement et s’amréte en fin de compte a une température entre 5°C et -7°C. » Cine-
Photomicrography of Low Temperature Effects on Cytoplasmic Streaming, Nucleolar Activity and Mitosis
in Single Tobacco Cells in Microculture . T. M. Das, A. C. Hildebrandt, A. J. Riker. American Jounal of
Botany, Vol. 83, No. 3 (Mar,, 1968) , pp. 253-259



Kit de protection anti-gel
des gelées printaniéres

Pour utilisation en arboriculture,

culture plein champ et tunnels.
Pour toutes les cultures en pleine terre :
» viticuiture
» arboriculture (pépiniéres, arbres et arbustes, cerises,
abricots, péches, pommes, poires, prunes, ...)
» cultures maraichéres et horticoles en pleine terre
Un kit est composé de :
e un émetteur sonic résistant aux intempéries
e module électronique d’émission des fréquences
intégre dans I'émetteur
» cables d'alimentation
*options ou accessoires :
s *piquet en bois de 2 métres
e *un programmateur thermostat ou horaire, ou par
alerte et démarrage par GSM
e * panneau solaire et régulateur de charge
s *bac de protection et *batterie 12 Volt
Le kit est prét & I'emploi a poser au milieu du champde 1 -5 a 10 ha.

Principe de fonctionnement

Les fréquences sonores oscillantes stimulent I'activité intracellulaire, ce qui en conséquence
stimule les résistances au gel. Plus précisément ces fréquences stimulent la cyclose
intracellulaire. La cyclose est le mouvement circulaire du cytoplasme, ce qui s’observe par
microscope par les mouvements des chloroplastes a l'intérieur des cellules. Le contenant
intracellulaire en mouvement accéléré résiste tout naturellement plus au gel, tel une eau en
mouvement géle moins vite qu'une eau statique. Quand l'activité cellulaire des cellules des
bourgeons, fleurs et de la fructification augmente, alors tout naturellement leur résistance au
gel augmente aussi.

Certains utilisateurs témoignent de protections jusqu’a —7°C, selon l'inventeur de cette
technique on peut protéger efficacement jusqu’'a —-5°C.

Ce kit est doté d'un circuit électronique d'une haute technologie pour mettre en ceuvre
I'application de fréquences sonores oscillantes de stimulation du métabolisme et activité des
cellules et de I'absorption foliaire.

Le kit est discret et facilement transportable d’un point & I'autre. Il peut aussi étre installé sur
le champ a traiter de maniére fixe afin de pouvoir assurer un traitement régulier pour une
période de plusieurs semaines a plusieurs mois.

La batterie est automatiquement rechargée par le panneau solaire méme en cas de temps
nuageux. Un réglage de puissance permet d’ajuster l'intensité de I'émission sonore.

Le programmateur horaire de branchement automatique est réglé en général pour une
émission lors des périodes de risques de gel souvent durant la nuit et le matin. Le systéme
est modulaire et permet I'ajout d’émetteurs supplémentaires.

Tableau et photo a titre indicatif

Superficie de Pour I'émission des fréquences
terrain a traiter oscillantes

Nombre de kits | Nombre
(avec batterie) | d'émetteurs
1ha 2 6

5 ha 5a10 30

10 ha 10220 60
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Votire kit du jardin enchanté comprend :

« Un pulvérisateur de type spray manuel.

+« Une CD de musique et fréquences favorables a la
croissance des plantes. Plusieurs passages de
musique classique enrobés de fréquences sonores
spécialement sélectionnées pour les plantes.

» Un mode d’emploi en format papier A4

+« Un flacon de 250 ml du produit naturel et organique
Nitrozyme spécifiqguement formulé et équilibré pour
cette application, 8 base d'algues et d'extraits de
plantes. Il y a suffisamment de produit concentré
pour faire plus de 50 litres de solution pour la
pulvérisation. Une dilution de 1/200 recommandé
pour I'application.

» Poids total du kit : 1,40 kg.

Forte croissance des plantes

Meilleures et plus grandes récoltes de fruits et légumes

Teneurs en certains nutriments et vitamines plus élevées

Plantes en meilleure santé

Fleurs éclatantes, un jardinage agréable et musical

En harmonie avec les chants des oiseaux. Une technologie innovante, naturelle et
ancestrale

« Un stimulateur de croissance musical et naturel

» Une formulation nutritive biologique, organique, équilibrée et efficace

o Utilisé pour toutes les plantes sous tous climats, en intérieur ou extérieur, sans
distinction. Il y a quelques exceptions, par exemple certaines plantes comme les
cactus sont moins influencees.

/Té'n;i’g;age ; N

Johan Toebat, jardinier pres de Bruxelles : Cette année avec la technique
d'absorption sonic, nous avons récoltés des oignons d'un calibre impressionnant.
Aprés avoir fait des mesures sur une quarantaine de plants dans mon jardin, j'ai
constaté un accroissement de 50% en poids sur les oignons. Mes betteraves rouges
sont aussi beaucoup plus gros et ¢a se voit dans les rangés. l/

® & & & & @




La technologie d'absorption Sonic permet, par [lutilisation de
fréquences sonores précises émises a une forte intensité durant un
traitement foliaire, d'augmenter l'absorption foliaire des liquides
pulvérisés. Ces fréquences sonores et certaines compositions
musicales stimulent l'ouverture des stomates. (Les stomates sont des
petites pores dispersés sur le feuillage par lequel les plantes respirent
et absorbent des nutriments par voie foliaire). Les plantes ont la
capacité de réguler l'ouverture des stomates en fonction des
conditions climatiques, de T'humidité, de la température et de
différents stress. En pratique, certains sons améliorent I'absorption
foliaire de plus de 30 a 50 %. Un test en laboratoire a permis une
meilleure absorption de 700 %. Une forte amélioration de I'absorption
foliaire implique l'utilisation d’'une formulation des engrais foliaires trés
equilibrée pour ne pas perturber la plante.

Certaines compositions musicales, ensemble avec certaines
fréquences sonores spécifiques qui les composent, peuvent avoir une
action de stimulation de Tlactivité cellulaire. Ces compositions

1000

Les stomates sont des petits
pores du feuillage par lesquels
les plantes respirent et
absorbent des nutriments. Les
plantes ont la capacité de
réguler ouverture de leurs
stomates en fonction de
Yhumidité, de la température et
de différents stress.

e

musicales, accompagnées des séquences sonores adaptées, peuvent avoir une action favorable sur
la croissance et le développement des plantes par la stimulation de l'absorption foliaire, de la

respiration et de I'activité biologique.

Dans la nature ces phénoménes sont bien connus, il y a les chants d'oiseaux les matins de printemps
accompagnant I'éveil des végétaux par la germination des semences et la rapidité de leur croissance.
De nombreuses recherches ont été effectuées de par le monde en France, Belgique, Suisse,
Indonésie, Chine, Hongrie, Australie et aux Etats-Unis qui forment les bases scientifiques de cette
application.
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Traitement foliaire sonic sur rose coupé
Lieu d’expérimentation : La Roseraie & Aramon (Gard)
Condition de culture :

Rosier sous serre thermorégulée
Conduite hors sol sur pouzzolane
Ferti-Irrigation identique pour les deux zones.

Variété : Red France
Date de taille : le 01/04/05

Protocole

Matériel de traitement : Emetteur sonic

Fonction sonore : stimulation de I’absorption stomatique

Période : toutes les semaines, jusqu’a la coupe

Durée : 2 heures

Période d'essai : Date : Du 18/04/05 au 31/05/05

Fréquence de traitement : Un traitement par semaine, S traitements

Mesure de croissance et observation sur 2 x 25 tiges.

Méthode de pulvérisation :

1)  Produit concentré de traitement (ex : Solalg) dilué a 1:200 dans le pulvérisateur.

Diluer en mélangeant énergiquement.

2) Enclencher I'unité sonore une 30 minutes avant le traitement.

3) Pulvériser sur toute la surface du feuillage, en dessous et au dessus.
Bien mouille toute la surface de la plante.

4) Continuer le traitement sonore pendant la pulvérisation.

Désenclencher le traitement sonore 1 heure minimum aprés la fin de la pulvérisation.

De préférence continuer le traitement sonore jusque 2 heures aprés la pulvérisation.
5)  Garder le produit a I'abri de la lumiére et de températures extrémes

Image de I’émetteur

W

Contact : Yannick Van Doorne — Tel +33 688086894 — Email yannickvd11@yahoo.fr



Résultats :

Un rendement supérieur
% de plantes dont la croissance n’a pas excédé 65 jours :
Témoin : 64 %
SONIC : 84 %

Une longueur de tige accrue de 6%

Croissance de la tige encm

80
70
80 *
50 o

30 i 19 traitement

" g

Temoin

Pour une longueur témoin de 65 cm, les roses traités font 70 cm en moyenne.

11,5 % de temps de croissance gagné sur la coupe

Répartition selon le nombre de jours de croissance

6
5
4
\OTemoin |
’ Bsone

52 53 54 55 §7 58 59 60 61 64

Gain de 5 jours de précocité en moyenne

Contact : Yannick Van Doorne — Tel +33 688086894 — Email yannickvd11@yahoo.fr



Amélioration significative de la qualité des roses

Répartition de la qualité des roses coupées
100% -

80% |- dtrés belle |
60% SETTR O

| \Obelle
P L/ ma— . =

200& 1 ST M- 11 N D moyenne -

0%

Temoin SONIC

Le producteur observe une plus grande proportion de rose de belle qualité : + 5 %
Et en méme temps I’état sanitaire est amélioré : trace d’oidium : - 4,6 %

L’Emetteur Sonic pendant la pulvérisation d’engrais foliaire a base d’algues.
VOUS DONNE :

L’assurance d’une maturité plus précoce.

La garantie de tiges plus grandes surmontées d’un bouton de plus grande qualité.
Un état sanitaire de la culture plus satisfaisant grace & 1’équilibre et la richesse
nutritionnelle du produit de traitement .

Financiérement, ce procédé vous assure au minimum de 10 % de gain de chiffre
d’affaire.

Contact : Yannick Van Doorne — Tel +33 688086894 — Email yannickvd11@yahoo.fr



Produit de traitement foliaire préconisé actuellement :

Solalg (Samabiol)

Composition
Engrais NFU 42 001
Engrais entiérement d'origine végétale
Solution N K 1.8-0-3.5

Composition Pmdslpmds - Po:dsta ume
Azc«te tatai (N) . 1.8% 2 % “

- dnnt Azate arganmue 1 S % ,ﬁ %
OXYde de Potassmm {KZK}) : ; ‘ ~
soluble eau 35 1%
Anhydride Sulfurique (SC}B) 45% 5%

Principaux autres composants

Bios : hormones, vitamines, acides aminés, enzymes dont
= AIA - Acide Indol-Acétique 60 mg/I
“: ABA ~ Acide Butyl-Acétique 20 mg/I
(2 puissants facteurs de croissance)
> Adénine 40 mg/I
% Acide Ascorbique (vitamine C) 40 mg/|

s Les Biotines 40 mg/! qui stimulent la pénétration des éléments nutritifs dans le
végétal,

- Les Bétaines 80 mg/l qui ont une action sur le renforcement des défenses naturelles
des plantes traitées contre les maladies.

Oligo-éléments (33 identifiés)
2 Cuivre (Cu) 2 mg/l

* Fer (Fe) 40 mg/l

“ Manganése (Mn) 2 mg/I

7 Zinc (Zn) 20 mg/l

"+ Bore (B) 20 mg/I

“> Molybdéne (Mo) 1 mg/!

“ Cobalt (Co) 2 mg/I

Eléments spécifiques aux algues marines
~: Acide alginique

% Laminarine

= Mannitol

Contact : Yannick Van Doorne — Tel +33 688086894 — Email yannickvd11@yahoo.fr



Essai de I'’émetteur sonic + extraits d’algues en foliaire
sur culture de radis

1. Objectif de I'essai

Les fréquences sonores peuvent avoir une influence sur la croissance et le développement
des plantes. L objectif est de tester I'intérét de la technique Emetteur Sonic en culture de
radis sous abris. Les indicateurs finaux sont le poids, le calibre et la couleur du feuillage.

D autres parametres comme la vigueur et la sensibilité aux maladies sont aussi observées.

2. Coordonnées

Reéalisateur du test :
Nom : Julien Brissier

Lieu d expérimentation :
Adresse : Eyragues

3. Conditions de culture

Radis sous serre.
Variété : flamboyant
Date de semis : 27 juin
Dispositif : ¥4 de m? par traitement :
- Temoin
Son + produit solalgue
produit solalgue seul
Terre de semis : limono-sableux

4. Protocole

Materiel de traitement ;
Emetteur Sonic
Contenu bande sonore : Oscillation de fréquences sonores pour stimuler I'absorption
stomatique
Durée : 2 heures
Produit foliaire : Solalgue
Concentration lors du fraitement : Smi/l

Pulvérisateur ;

Caractéristiques : manuel

Volume : 600 mi

Période d'essai : Date : Du  27/06/05 au 01/08/05
Fréquence de traitement : Un traitement par semaine



Méthode

1)  Produit concentrée Solalgue dilué 2 1 : 200 dans le pulvérisateur. Une a deux cuilléres
a soupe dans le pulvérisateur et remplir avec I'eau de pluie ou de source. Diluer en
mélangeant et secouant énergiquement.

2) Enclencher 'unité sonore 30 minutes avant le traitement.

3) Pulvériser sur toute la surface du feuillage, en dessous et au dessus. Bien mouillé toute
la surface de la plante.

4) Continuer le traitement sonore pendant la pulvérisation. Continuer le traitement sonore
jusque 2 heures aprés la pulvérisation.

5)  Garder le produit a I'abri de la lumiére et de températures extrémes

5. Tables

Dates de traitement :

Traitement 1 : 04/07/05
Traitement 2 . 11/07/05
Traitement 3 : 18/07/05
Traitement 4 : 25/07/05

Groupes Poids total | % Calibre %
{eng) différence | moyen différence
(diamétre
radis en mm)
Témoin -1 90g référence |6 référence
100% 100%
(Produit solalgue | 165 g +83% 9 + 50%
+son)-2
Produit solalgue | 75g -17% 5 ~-17%
seul -3

6. Observations

Deéveloppement du feuillage : sur la placette produit + son, la différenciation des feuilles a
commencer le 13/07, 4 jours avant les autres placettes. La couleur du feuillage et des radis
était égale pour le groupe témoin, le groupe traité avec le solalgue seul et le groupe traité
avec le solalgue et avec le son. Il y a des prises de photos hebdomadaire avec la notation de
la date et du sujet photographié
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Etienne Boucher,
Marie-Héléne Jolicoeur,
Amélie Boudreau et
Olivier Bergeron,

r etudiants au collége
; Gérald-Godin.

Hypothésa

Exposer des plantes a une «musique»
protéique stimule la production de sa
proteine correspondante.
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Une surproduction de
celle enzyme a une
influente négative surls
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Notre expérience est basée sur les travaux
d'un physicien frangais (Dr. Sternheimer) qui
a développé une théorie sur la résonance
harmonique mettant en relation les ondes
meécaniques (sons) et les ondes de De Broglie
associées a 'assemblage des acides aminés
lors de la synthése protéique.

.

Protocole expérimental

Nous avons recréé deux environ-
nements de culture identiques,
comprenant chacun 20 sujets,
\ €N exposant seulement le groupe
| expérimental & la série d'ondes
sonores 30 minutes par jour et
ce durant 15 jours. Depuis la
remise de notre rapport, nous
avons répété notre expérience
en inversant les montages.

En permanence, prise de
donnees assistée par ordina-
teur de certains paramétres

o Y s E8 o & o
Kesuiials

T A partir des résultats obtenus lors des deux expériences, nous
. avons constaté que la croissance du groupe experimental a
.1 €té considérablement inhibée. La surproduction de la protéine

pourrait expliquer ces résultats.

Nos resultats confirment notre hypothése : il est possible d'influencer la synthése d’'une
proteine a partir d’'une série d’'ondes sonores spécifiques correspondant & la séquence

d’acides aminés de cette protéine.



Articles Scientifiques



Interactions Non-Locales dans I'Expression des Génes
Joél Sternheimer
Université Européenne de la Recherche, 1 rue Descartes 75005 Paris

Résumé: La prise en compte des interactions non-locales dans le généme et I'expression
des génes conduit 2 montrer I'existence et a préconiser I'emploi de méthodes spécifiques
de régulation épigénétique - c'est-a-dire agissant sur cette expression pour la stimuler
ou I'inhiber --, généralement bien mieux adaptées a leur objet que I'utilisation 'OGM.

1. Comme l'avait pressenti le physicien Hermann Weyl en 1918 (1), l'invariance des lois
physiques par rapport au choix de l'unité de mesure, loin d'étre une propriété purement
numérique ou géométrique ayant seulement trait 4 leur représentation, a bel et bien des
conséquences physiques mesurables (2) - la mesure d'un objet par un observateur n'étant qu'un
cas particulier de I'altérité, nécessairement réciproque, des objets physiques les uns
relativement aux autres. L'invariance d'échelle de I'instrument de mesure (avec un rapport
donné de chaque unité 4 la suivante), nécessaire pour pouvoir mettre en évidence cette
propriété, s'étend ainsi aux objets en général pour autant et dans les limites od chacun peut
effectivement étre pris comme instrument de mesure par rapport i un autre.

Les ondes d'échelle

Une conséquence de cette invariance est alors 'existence d'ondes reliant entre elles des
échelles différentes, et qui généralisent en ce sens les ondes associées aux particules par la
mécanique quantique (2). Ceci entraine que, dans un objet qui en est le siége, la précision
relative d'une mesure est limitée en elle-méme par la portée de I'échelle (3). En d'autres
termes, si l'on réduit cette portée en décomposant I'objet afin d'en étudier les composants, on
perd irréversiblement de I'information : si on "démonte" un objet qui est le siége d'ondes
d'échelle, on ne peut plus le remonter. Mais inversement, lorsque cette derniére propriété est
vérifiée, l'existence conséquente de ces ondes implique qu'il doit exister des traces a I'échelle
de I'objet entier de ce qui se passe 4 d'autres échelles plus fines ; leur "lecture” permet alors
non seulement d'étudier cet objet, mais aussi dans une certaine mesure d'interagir avec lui. Le
respect de l'objet d'étude, qui découle de la nécessité de préserver la portée de l'échelle afin
d'assurer aux mesures une précision suffisante, est alors, dans ce cas, l'attitude naturelle &
adopter sur le plan méthodologique (3 et 4).

2. On aura reconnu dans la propriété d'impossibilité de remonter un objet une fois qu'on I'a
démonté, une propriété que possédent, notamment, les étres vivants. Cela signifie que dans ce
qui caractérise précisément ces étres vivants, a savoir l'existence d'un génome et 'expression
des génes composant ce dernier lors du processus de synthése des protéines, on peut s'attendre
a ce que des ondes d'échelle se manifestent et soient décelables. Et qu'en conséquence soient
présentes dans ce génome des interactions non-locales, impliquant différentes échelles de son
organisation, et donc une limitation essentielle a toute entreprise de le modifier localement;
mais aussi la possibilité d'agir sur son expression de fagon spécifique, grice aux lois quiy
président.

Des ondes dans I'expression des génes



Considérons en effet ce qui se produit lors de I'expression des génes (5) . Lorsqu'on absorbe
des aliments, le processus de digestion qui s'ensuit consiste a les décomposer en éléments
simples, les sucres en oses, les graisses en acides gras et les protéines en acides aminés. Notre
programme génétique, contenu dans notre ADN, nous permet ensuite de fabriquer nos propres
protéines a partir des acides aminés provenant de l'alimentation ou - pour certains - produits
par l'organisme lui-méme. De I'ADN va se détacher un ARN messager, qui va lui-méme se
fixer sur le ribosome, endroit trés stable dont la forme d'établi va permettre la fixation des
molécules nécessaires a la synthése des protéines. Puis les ARN de transfert (tARN), qui
portent les acides aminés, vont a leur tour se fixer sur ' ARN messager déja fixé sur le
ribosome. Par déplacements successifs, les acides aminés portés par les tARN vont alors
s'accrocher les uns aux autres pour former une chaine protéique : un acide aminé, situé au
bout d'un tARN, va s'accrocher 4 un autre acide aminé, bientdt suivi d'un deuxiéme, puis d'un
troisiéme, et ainsi de suite.

Si ce qui précéde est aujourd’hui bien connu, considérons maintenant plus précisément ce qui
se passe (6) au moment ol I'acide aminé, porté par son tARN, vient s'accrocher sur le
ribosome. Car lorsque I'acide aminé est a I'état libre, son comportement est simplement celui
d'une particule soumise a l'agitation thermique : sa longueur d'onde de de Broglie est alors
négligeable au regard de sa taille. Mais lorsqu'il s'accroche sur le tARN, ce n'est plus tout &
fait le cas: fixé par un seul degré de liberté, il conserve une relative autonomie, tout en étant
déja fortement ralenti vis-a-vis de I'agitation thermique. Sa longueur d'onde, inversement
proportionnelle au produit de sa masse par sa vitesse, cesse alors d'étre négligeable et ses
propriétés quantiques commencent a apparaitre. Et lorsque le tARN qui le porte vient se fixer
sur le ribosome, la stabilisation vis-a-vis de 1'agitation thermique devient considérable, et la
longueur d'onde de I'acide aminé dépasse sa taille de plusieurs ordres de grandeur : son
comportement est alors celui d'une onde, ce qui signifie que, pendant le bref instant ou cela se
produit, I'acide aminé émet un signal.

Bien siir, immédiatement aprés, le comportement de l'acide aminé redevient celui d'une
particule : du point de vue de la mécanique quantique ordinaire (7) , si l'acide aminé est, pour
parler simplement, particule puis onde puis particule, cela veut dire que le signal a disparu dés
que le comportement corpusculaire réapparait. En fait, c'est 13 que la considération selon
laquelle, dans ce systéme intégré a plusieurs échelles, la fonction d'onde quantique doit étre
généralisée en une fonction d'onde d'échelle permet une prédiction originale. Selon celle-ci en
effet, 4 la particule est associée une onde a valeurs non seulement dans l'espace-temps mais
dans I'échelle, dans laquelle elle se propage comme une somme d'ondes de vitesses
différentes, passant d'une échelle plus petite - celle de I'acide aminé - & une plus grande - celle
de la protéine en formation - en des temps multiples entiers de celui mis par I'onde la plus
rapide. De 12 vont nécessairement résulter des corrélations temporelles entre les fréquences
associées aux acides aminés séparés par un multiple entier d'une certaine période. D'o une
vérification simple : ces corrélations sont-elles ou non observées ?

Des effets non-locaux vérifiables expérimentalement

3. La réponse est oui, et plus encore. Considérons en effet la suite des fréquences associées a
la synthése d'une protéine donnée quelconque. Si, dés la fixation de chaque acide aminé sur
I'ARN de transfert, les propriétés ondulatoires se manifestent déja, il va en résulter une
premiére prédiction: celle de la synchronisation sur harmoniques des fréquences de cette
protéine, au bout d'un temps trés court (de 1'ordre de 10-12,5 seconde) - de la méme fagon que
les masses des particules élémentaires les plus stables (précisément plus stables que cette



durée) se synchronisent sur une méme gamme musicale (8). Le résultat d'une telle
synchronisation peut alors se calculer aisément pour une proportion donnée de tARN dans une
cellule (cf.(9)). Dans ces conditions, les corrélations temporelles mentionnées ci-dessus vont
entrainer a leur tour une prédiction : a savoir que les intervalles de fréquences associées aux
acides aminés successifs vont tendre eux aussi, a se synchroniser sur les harmoniques de rang
le plus bas possible, autrement dit favoriser les intervalles consonants (au sens de
Hellegouarch (10)) par rapport aux dissonants. La figure 1 ci-dessous montre ce qu'il en est
pour 278 geénes procaryotes (colibacille et phages) (11) ; montrant trés clairement (cf. aussi
fig.2) l'existence des interactions non-locales prédites.

Propottions du nombre
dintervalies (pour 1000)

150k  Proportions des intervalles
1 entre fréquences 3 E.Coli + phages
120 dacides aminés successifs (278 Génes)
80
40
Py B W A F S T T T A T T e A S N
-18 -12 -B g 8 12 18

Demi-tons tempérés

Fig.1: Lissage des proportions pour 1000 du nombre d'intervalles entre fréquences
d'acides aminés successifs, pour 278 génes procaryotes; en abscisse, les intervalles
(rapports de fréquences) en demi-tons tempérés (puissances de 2 1/12). La position
des maxima et minima, correspondant a des intervalles respectivement consonants
et dissonants, révéle la présence (et I'amplitude relative) d'harmoniques dans les
ondes associées aux acides aminés individuels, ainsi que leur relative persistence
d'un acide aminé & l'autre lors du processus de synthése.
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Fig.2: Transformée de Fourier rapide (FFT) du signal de la figure 1. Le pic observé
(2 la fréquence d’environ 5 par octave) constitue en lui-méme une signature de la
présence d'interactions non-locales dans I'expression des génes.



Si I'on prend plus précisement comme indice le rapport unisson (fréquence identique) sur
triton (quarte augmentée, particuliérement dissonante) on observe (fig.3) une croissance
réguliére de cet indice suivant que l'on considére, respectivement : des séquences au hasard,
correspondant <1> & des fréquences équiprobables (c'est & dire réparties en proportions
égales), <2> a des acides aminés équiprobables, <3> a des codons équiprobables, <4> a des
acides aminés selon leurs proportions observées (12) ; puis a des séquences réelles, <5> chez
des procaryotes (11) et <6> chez 'homme (séquence de la titine, la plus grosse protéine
connue, comprenant 26 926 acides aminés (13)).
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Fig. 3: Variation du rapport des proportions d'intervalles d'unisson (fréquences
successives identiques) sur triton (quarte augmentée) pour des séquences au hasard
construites a partir de notes équiprobables, d'acides aminés équiprobables, de
codons équiprobables, et des proportions observées d'acides aminés ainsi que pour
les séquences réelles des 278 génes procaryotes de la fig. 1, et des 26926 acides
aminés de Ia titine humaine.

En outre les "périodes" prédites sont bien observées, et sont, tout comme les répartitions
d'intervalles ci-dessus, caractéristiques d'une protéine donnée (cf.(9)). Mais surtout une
propriété essentielle apparait : les protéines ayant des suites de fréquences homologues sont
de facon systématique, métaboliquement agonistes, montrant que ces suites de fréquences ont
une activité métabolique de régulation épigénétique réciproque des biosynthéses protéiques.
En effet, les amplitudes des "ondes d'échelle" associées a des séquences identiques s'ajoutant,
vont correspondre par leur carré a la probabilité que ces séquences soient exprimées dans
l'organisme considéré : les fréquences identiques vont ainsi interagir les unes sur les autres par
un phénomeéne de type résonance, et la synthése d'une protéine va rétroagir positivement sur
les autres protéines de 1'organisme ayant des suites de fréquences homologues.

Considérons par exemple le cytochrome C, avant-derniére protéine de la chaine respiratoire.
Sa période est de 8 acides aminés, ce qui correspond a un "théme" caractéristique (9) . Dans la
derniére protéine de cette chaine, la cytochrome oxydase, on retrouve effectivement la
présence de ce "theéme", signifiant que sa synthése va, en elle-méme, "relancer” dans
I'organisme concerné la synthése du cytochrome C, ce dont l'intérét régulateur pour
l'organisme est évidemment manifeste. Il est a noter qu'il s'agit 1a de suites de fréquences
identiques, alors méme que les séquences d'acides aminés et donc encore plus de nucléotides
correspondants différent : il s'agit donc bien d'une régulation non-locale, distincte d'une
interaction chimique ordinaire.



La généralité de ces propriétés peut alors étre vérifiée grice au moyen que nous avons ainsi de
prédire les fonctions des protéines a partir de leur séquence d'acides aminés. Et en effet, elle
se vérifie de fagon systématique (9 et 14). De plus, la transposition a notre échelle de ces
suites de fréquences a une action - par résonance d'échelle - sur la synthése de la protéine
correspondante, permettant de réguler épigénétiquement I'expression des génes, de maniére
beaucoup plus souple et contrdlable qu'une modification du génome.

Un certain nombre d'expériences ont ainsi été conduites, ol en agissant sur l'expression d'un
géne donné (soit pour la stimuler comme ci-dessus, soit pour l'inhiber avec des suites de
fréquences symétriques (9)), les conséquences a notre échelle en sont systématiquement
observées - ce qui, en respectant l'objet d'étude, permet un suivi particuliérement fin et détaillé
(15t 16).

Nous disposons donc d'un moyen pour stimuler ou inhiber fonctionnellement et
réversiblement I'expression d'un géne donné, d'un facteur pouvant aller jusqu'a 20 environ,
permettant de répondre avec une bien meilleure finesse et souplesse d'adaptation A beaucoup
de problémes pour lequel le recours aux OGM est aujourd’hui envisagé.

Des actions qui - d'abord - respectent leur objet

4. Considérons en effet les implications de ce qui précéde au regard de ce qui constitue I'objet
de cet ouvrage, les organismes génétiquement modifiés. Le principe de ces modifications
génétiques consiste a insérer un géne extrait d'un génome dans un autre. Il est clair qu'en
général ce ne sera tout simplement pas possible, du fait des nombreuses interactions non- -
locales qui, ainsi que nous l'avons vu, régulent ce génome. Cependant il est des cas o cela
sera possible, mais alors avec pour conséquence des modifications du génome résultant, pour
le rendre compatible avec les lois qui gouvernent ces interactions : l'organisme résultant va
évoluer. Le fait qu'il ne suffit pas que I'insertion ait lieu pour garantir la stabilité et I'innocuité
du résultat est attesté, pour ne prendre qu'un exemple, par I'existence de rétrovirus pathogénes.
Le mais transgénique Bt est, de son c6té, basé sur un postulat qui découle directement d'une
image "mécanique" du vivant : pour qu'un mais ne soit pas attaqué par les insectes prédateurs,
lui insérer un géne insecticide... avec la premiére conséquence d'un mafs - et son
environnement (17) - rendus toxiques a la longue; la deuxiéme du développement (en & peine
quelques années (18)) d'une résistance chez les insectes visés ; la troisiéme, d'un risque de
perturber le cycle de croissance de la plante, du fait dhomologies de suites de fréquences (du
type de celles signalées plus haut (14)), entre des passages du transgéne Bt et de protéines de
division cellulaire du mafs; et enfin... d'étre simplement passé a coté de la question. En effet,
la prise en compte des lois d'interactions non-locales mentionnées ne fournit pas seulement la
possibilité d'un contrdle ou d'une sélection au cas par cas, que peut déja permettre la
considération des homologies que nous venons d'évoquer : elle améne surtout, dans la plupart
des cas, a considérer qu'il y a mieux a faire que de modifier génétiquement un organisme pour
résoudre un probléme. Ainsi de I'expérience réalisée en Afrique (M. Gueye et al.(16)) sur des
tomates rendues épigénétiquement résistantes a la sécheresse : elles étaient également
épargnées par les insectes prédateurs qui préféraient s'en prendre aux plants témoins moins
vigoureux qu'aux plants sur lesquels avait eu lieu I'expérience; simplement (comme certes il
conviendrait, en la matiére, de ne pas l'oublier) parce que la tendance naturelle de ces
prédateurs est quand méme d'abord de respecter la nature dans laquelle ils vivent, aussi s'en
prennent-ils de préférence aux plants les moins vigoureux, épargnant les autres. Il est évident
qu'ils trouvent 14 un avantage évolutif, puisqu'ils contribuent ainsi & préserver la planéte sur
laquelle ils vivent.
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Procédé de "Régulation Epigénétique de la Synthése Protéique": Essai en
Panification

Pédro Ferrandiz

Au cours de cet exposé, je vais vous présenter différentes expériences qui utilisent un procédé
dont I'application permet d'agir sur la fermentation de la levure de boulangerie, 4 l'aide de
séquences de vibrations sonores.

PLAN: Nous aurons, tout d'abord, une présentation du procédé qui sera suivie de l'exposé des
résultats d'expériences.

PRESENTATION DU PROCEDK:

L'utilisation de musiques 4 des fins de production agro-alimentaire n'est pas nouvelle.
Malinovski en 1930 citait des agriculteurs des iles du Pacifique qui imitaient le chant des
oiseaux de leur région, afin d'améliorer le rendement de leurs cultures (I).

Ces questions viennent de connaitre un regain d'intérét: C'est ainsi qu'au Japon, la société
"Gomei-kaisha Takada" a déposé un brevet sur l'utilisation de certaines musiques, jouées par
divers instruments, pour améliorer la fermentation des levures employées dans la fabrication
de sauce-soja et de pate de miso (II).

Toujours au Japon, plusieurs sociétés dont la firme "Pioneer"” et la boulangerie industrielle
"Shikishima Bread co." financent actuellement des recherches dans ce sens sur différents
secteurs, la panification, la production d'alcool et divers produits alimentaires. Leurs travaux
visent & obtenir des produits se distinguant par leurs saveurs. Une gamme de produits, dont
notamment du pain, a été commercialisée depuis 1990 (III).

Le procédé de "régulation épigénétique de la synthese protéique”, déposé en juin 1992 par M.
Joél Sternheimer (IV) propose un moyen de stimuler ou d'inhiber la synthése d'une protéine
spécifique: Cette action a lieu en utilisant une suite de vibrations sonores dont les fréquences
et autres caractéristiques physiques sont déduites de la séquence en acides aminés de la
protéine considérée.

Je vous rappellerai, par exemple dans le cas de la fermentation panaire, que les étapes
qu'utilise la levure de boulangerie pour transformer les sucres fermentescibles en éthanol et en
gaz carbonique (COz), principaux produits de la fermentation, sont catalysées par des
protéines particuliéres: des enzymes.

Chaque protéine se caractérise par sa séquence propre en acides aminés, qui définit sa forme
tridimensionnelle ainsi que son activité métabolique.

De trés nombreuses séquences protéiques sont aujourd’hui connues, et disponibles sur
différentes banques de données (V).

L'alcool déshydrogénase ou ADH, par exemple, catalyse la réaction biochimique transformant
I'acétaldéhyde en éthanol; I'acétaldéhyde provient de la dégradation du sucre, alors que le
dégagement de COz2 contribuera au gonflement du pain.

A partir de sa séquence en acides aminés, par application du procédé, on obtient deux types de
séquence sonore, l'une pouvant stimuler, 1'autre étant susceptible d'inhiber la synthése de la
protéine.



Ces suites de sons, qui forment ainsi des mélodies dont les structures harmoniques et
rythmiques sont remarquables, ont été diffusées au cours des expériences que je vais vous
décrire, a proximité des patons pendant la fermentation.

PREMIERE EXPERIENCE:

La premiére expérience fut réalisée sur deux miches de pain dont la pate provenait d'un méme
péton.

Pendant la durée de la fermentation, je diffusais, 4 I'aide d'un baladeur & défilement continu
(Walkman auto-reverse) branché sur hauts-parleurs, les transpositions musicales de 'ADH en
stimulation et en inhibition sur chacun des deux pains pris isolément.

Aprés cuisson et refroidissement, les deux pains se distinguaient principalement par leur
différence de goiit. Le pain ayant regu la transposition de ' ADH en inhibition présentait une
forte saveur de ranci, qui s'accentua les jours suivants, contrairement a I'autre.

Il sembla donc, qu'outre d'avoir mis en évidence I'effet des musiques sur l'activité des levures
de boulangerie, on ait vérifié la spécificité de leur action vis a vis de l'enzyme choisi. On peut
en effet corréler cette forte saveur de ranci 4 une accumulation d'acétaldéhyde résultant de
l'inhibition de sa transformation en éthanol.

Ce premier résultat nous incita & poursuivre nos essais, notamment avec le concours de M.
Philippe Roussel dans le laboratoire de panification de 'ENSMIC.

DEUXIEME SERIE D'EXPERIENCES:

Les deux essais, qui vont suivre, ont donc été réalisés au sein du laboratoire de panification de
'école.

Nous avons utilisé un diagramme de fabrication de pain "type frangais", en pétrissage
intensifi€. Par essai, nous utilisons un seul et méme pétrin. Les patons obtenus, aprés
fagonnage, étaient répartis en deux lots homogénes par leur composition et leurs
caractéristiques rhéologiques, un lot "témoin" et un lot "musical”.

Nous disposions de deux chambres de fermentation réglées aux mémes conditions de
température et d'humidité, 'une d'elle contenant le méme appareillage de difusion musicale
cité précédemment. Les deux lots étaient placés respectivement dans chacune des deux
chambres, le lot musical recevant la transposition musicale de ' ADH en stimulation.

Aprés cuisson et refroidissement dans les mémes conditions, le volume de chaque pain a 6té
mesure 3 'aide d'un volumétre 3 grain.

Le graphique suivant rend compte des résultats obtenus sur le premier essai sur un total de 2
fois 10 pains pour une durée de fermentation de 1H45:
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En abcisse, nous avons regroupé par classes les volumes de pain (en cm3), la hauteur des
colonnes est proportionnelle aux nombres de pains.

Sur ce graphique il est intéressant de noter, tout d'abord, la différence de répartition entre les
deux lots. La dispertion du lot "musical" était plus de deux fois moindre que celle du
"témoin", ce qui traduit une plus grande homogénéité du lot musical.

En outre, il a été constaté une différence significative de volume: le volume moyen du lot
"musical" apparaissant comme un peu plus important que celui du lot "témoin" d'environ 6%.

Une analyse statistique des données recueillies permet de calculer une signification sur cet
essai de 2,7 écarts-types, soit une probabilité, que 'effet observé soit dii au hasard, inférieure
a1%.

Un second essai a été réalisé sur cette fois ci 2 fois 36 pains, la courbe suivante rendant
compte des résultats observés:
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Les pains ont été repartis en huit lots homogénes, quatre avec musique de ' ADH, et quatre
sans (servant de témoin). Sur ces deux groupes, nous avons fait des prélévements pour des
temps de fermentation de 1 heure, 1h30, 2h et 2h30 afin d'observer les différences entre les
lots musicaux et les témoins au cours du temps.

Sur cette courbe, nous avons reporté les différences de volumes, et de densités (poids /
volumes) entre les deux lots. On constate ici encore une différence, qui s'accroit avec le



temps. Les pains "musicaux" apparaissent avec un volume supérieur aux "témoins" qui est
confirmé par une densité plus faible.

Afin d'approfondir ce point, nous sommes actuellement en train de réaliser des essais sur une
fabrication de "pain au levain", pour les boulangeries "Poildne". Nous nous basons d'une part
sur des panels de goiit et d'autre part sur la mesure des variations d'acidité (pH, titration de
l'acidité totale) dies a I'application du procédé. La transposition musicale diffusée est celle de
I'ADH complétée par celle de la maltase de la levure de boulangerie.

Les deux graphiques suivants rendent compte de résultats obtenus sur deux "panels de gofit":

| Musicaux
Témoins
16 24

Deuxieme série. Troisieme serie.

12

s

D—Trés bon  Bon Moyen  Mauvais 0 Trés bon  Bon Moyen Mauvais

Sur la trentaine de personnes ayant participé 4 chaque test (en ordonnée nous avons le nombre
de personnes), on voit apparaitre une nette préférence de goiit pour les "pains musicaux".

La courbe ci-dessous permet de comparer les variations d'acidité entre un lot "musical" et un
lot "témoin". Elle se base sur la mesure de l'acidité par neutralisation par la soude:

Acidité (en mi de NaOH) )

6.6 e
Mesure.de acidité totale..

54 |-

6.24

584 _
g - Position dans le four

5.6 . 4 ' : '

(Fond) 1 2 3 4 5 (Bouche}

On voit, sur cette courbe, une augmentation de I'acidité pour les deux lots, entre les séries "1"
a"5", correspondant a la différence de temps de fermentation qu'il y a entre les premiers pains
fagonnés et les derniers. Mais il est surtout intéressant de remarquer une baisse d'acidité
systématique entre les pains "musicaux" et les "témoins".

Je vous remercie pour votre attention, et espére vous communiquer aux prochaines Journées
Techniques de 'TENSMIC de nouveaux résultats.



Différents documents concernant les expériences menées en panification mais aussi en
agriculture sont disponibles.
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Agri-wave technology is a new agricultural technology based on the plant meridian system,
that focuses on measurement of plant sound characteristics. The basic principle of agri-
wave technology is to improve the yield and quality of plants such as vegetables, flowers,
and fruit trees by broadcasting sound waves of certain frequencies and spraying a
compound microelement fertilizer on the leaves. The application of agri-wave technology
on tomatoes remarkably stimulates growth of their seedlings. Fresh weight of the branch,
stems, and leaves of the treated tomatoes is significantly (59.53%, P < 0.0001) higher than
that of the control group. Sampling survey results indicate that agri-wave technology
accelerates the ripeness of tomatoes. The fresh weight of ripe tomatoes treated with this
technique is 30.73% higher than that of the untreated (P = 0.0018), while the fresh weight
of the treated unripe tomatoes is 27.29% lower than that of the untreated unripe group (P =
0.0020). Yield surveys show that the yield of treated plants is 13.89% (p < 0.0001) higher
than that of the control group. Moreover, with agri-wave technology treatment the storage
period of tomatoes is almost doubled. Analysis of tomato nutrition shows that agri-wave
technology has increased their sugar content by 26.19%, vitamin A and niacin (an
antifavours vitamin) by 55.39% and 92.31% respectively. There is no difference
concerning vitamin B1, B2, and D content between the two groups, and vitamin C and E
contents decreased by 2.10% and 12.69%, respectively. Among the analyzed 33 minerals
of tomatoes, 26 increased in content, while 7 decreased. In conclusion, agri-wave
technology has promoted the growth of the tomato, increased its yield, and improved its
quality.




Ecosonic - Technique absorption sonic - Emetteur Sonic - 12/11/2004
Recherche scientifique

Am J Chin Med. 1999;27(2):131-41.

Applied studies of the plant meridian system: II. Agri-wave technology
increases the yield and quality of spinach and lettuce and enhances the
disease resistant properties of spinach.

Hou TZ, Mooneyham RE.
Xinjing Academy of Forestry Science, China.

Agri-wave technology is composed of both a special frequency sound wave and a
microelement fertilizer. In both components, the effect of sound waves on plants is more
than that of fertilizers, but the best function is a combination of the two. Treatment by
Agri-wave technology stimulated the growth rate and increased the yield of spinach. In
small plot tests, the length and width of the treated spinach leaf was 50.8 cm and 20.3 cm,
respectively, whereas the untreated leaves were 29.20 cm and 8.9 cm. The fresh weight of
treated spinach was 0.42 kg. This was 5.5 times higher than that of the untreated spinach.
In large area testing (17 hectares), the results of two tests show that the yields of the
treated spinach were increased 22.7% and 22.2% over those of the control group. Sugar
content of the treated spinach was increased by 37.5%, vitamin A, C, and B were
increased 35.63%, 41.67% and 40.00%, respectively, above the levels of the control
group. Niacin content was decreased by 7.69%. Of 33 elements analysed in the spinach,
29 elements were increased by Agri-wave technology. The spinach was infected with "rot
disease" in the control group while there was no disease present in the treated group. In
greenhouse testing, the average weight of 3 species of lettuce treated by Agri-wave
technology was increased 44.10% over that of the control group (P < 0.0001). The
average weight of 3 species of lettuce by only sound and only fertilizer treated separately
increased 29.92% and 16.19% above that of the control group (P < 0.0001). Sampling
survey results in the field test were comparable to the above mentioned greenhouse test.
The fresh weight of treated lettuce by Agri-wave technology was increased 41.67% over
that of the control group (P < 0.0001). The fresh weight of treated lettuce by only sound
and only fertilizer was increased 30.88% and 19.61%, respectively, over the control group
(both P < 0.0001).

PMID: 10467447 [PubMed - indexed for MEDLINE]

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list uids=1
0467447&dopt=Abstract




Induction of bacterial luminescence through exposure of Vibrio fischeri
to the proteodies of its luxA and luxB genes

Christian Loizeau

Laboratory of toxicology, Faculty of Science
University of Metz, 57000 Melz, France

The Lux A and Lux B luminescence genes of the microorganism Vibrio fischeri were transcribed
in the form of two protein melodies ('proteodies'), according to the method described by Joel
Sternheimer in his patent ‘Method for epigenetic regulation of protein biosynthesis by scale resonance'
(1992), filed under n° 92 06765 at the french National Institute for industrial property (INPI). The two
proteadies were decoded and connected to each other (Lux A following Lux B) so as to produce the
'Lux AB proteody', which was played in a repeating foop for a given time. The Lux AB proteody was
recorded onto a CD-R, using a PC engraver in a Windows 98 environment. The music software used
was Cakewalk version 6.0.

Two musical timbres were used: one low-toned harpsichord-like, which produced no effects; and
one - a priori much closer to the correct one according to the quoted method - with a 'tiny bell-like
sound, giving positive results. As for note lengths, we simply recorded a series of quarter notes with a
value of 90 (Cakewalk), amounting to 90 notes per minute.

A positive reaction to this stimulation could be evidenced and assayed by observing an increase
in the quantity of light emitted by Vibrio fischeri. For practical reasons, we first tried exposing Vibrio
fischeri to the proteodies in a liquid medium, but the results were not satisfactory.

Experimental protocol

We developed a method that revealed an increase in light emitted by Vibrio fischeri cultivated on
agar in an air medium. To do this, we poured agar into glass microtox tubes. The fact that the tubes
were made of glass was important. We suspected that tubes made of synthetic materials could modify
the results, due to various influences, such as electric-type forces which could be generated
(electrostatic, electromagnetic, or other), and possibly disturb the message and/or response of the
microorganisms. The tubes were seeded with Vibrio fischeri from a mother culture. Measurements
were taken after 24 hours. We verified that the thickness of the agar layer did not exceed 3mm,
corresponding to 1504l per tube The agar layer had to be sufficiently thin, since the luminometer used
in the study read from the bottom up.
Thus, the values presented here were read from below; through a layer of glass (the microtox tubes)
and a layer of agar, before reaching the microorganisms themselves.

Experiment n°l
Two series of tubes were exposed to the proteody. One set was seeded with 15p1 of the mother
solution and another with 10ul.
For each series:
The luminosity of 4 tubes was measured at time zero.
4 other tubes were exposed for 9 minutes.
4 other tubes were exposed for 18 minutes.
4 other tubes were exposed for 27 minutes.

1

The measurements were always carried out immediately after exposure. The luminosity of four
unexposed control tubes was also measured each time.

The last 4 tubes were exposed for an additional 9 minutes, and their luminosity measured again.

Exposure was carried out as follows: The tubes were opened at the last moment and inclined at
a 45° angle. The proteodies were played on a portable laser-disc player (Clip Sonic, model n® 1119)
whose speakers were aimed directly at the open tubes at a distance of 30cm. The disc player was not
positioned nearer to the tubes because of magnetic fields it emitted, especially by its loudspeakers.
The sound volume (gain) was adjusted to one-third maximum. The microtox tubes and the laser disc
player were raised 3cm above the table surface, so as to avoid being too low with respect to the
loudspeakers.



Results of experiment n° 1

Vibrio fischeri exposed to LuxAB proteody
Luminometer values vs. exposure time for control and music tubes 1 and 2

Musique des protéines
exposition & Lux AB Vibrio fischeri

—e—témoin 1 —a— musique 1 témoin 2 —— musique 2

valeurs fuminométre

IS i

0 minutes 9 minutes 18 minutes 27 minutes  27+9 minutes
temps d'exposition

Luminometer readings (individual and mean) as a function of time for control and music tubes

0 minutes 9 minutes 18 minutes 127 minutes 27+9 minutes ]

Série 1 Valeurs lues sur le luminometre
15ul solution témoin 1 0,000 0,000 0,000 0,000 0,000
témoin 2 0,000 0,017 0,000 0,000 0,000
témoin 3 0,000 0,000 0,000 0,000 0,000
témoin 4 0,000 0,000 0,000 0,000 0,000
moyenne 0,000 0,004 0,000 0,000 0,000
154l solution musique 1 0,000 1,131 2,236 6,603 3,329
musique 2 0,000 1,148 16 5,997 3,218
musique 3 0,000 0,794 2,039 0,077 0,059
musique 4 0,000 0,975 1,26 4,383 1,641
moyenne 0,000 1,012 1,784 4,265 2,062
Série 2
10ul solution témoin 1 0,015 0,000 0,015 0,000 0,017
témoin 2 0,000 0,000 0,012 0,000 0,000
témoin 3 0,000 0,000 0,000 0,000 0,000
témoin 4 0,000 0,000 0,000 0,000 0,034
moyenne 0,004 0,000 0,007 0,000 0,013
10ui solution musique 1 0,018 0,723 1,381 2,484 3,698
musique 2 0,012 0,868 1,577 1,063 4,215
musique 3 0 0,01 1,54 1,829 2,995
musique 4 0 1,164 1,195 2,211 3,355

moyenne 0,008 0,691 1,423 1,897 3,566



Interpretation

It was possible to observe that the proteodies triggered a luminous reaction in direct proportion to the
time of exposure. The relation 'stimulation by proteody/luminous activity' was very strongly significant.
Nevertheless, at 27 + 9 minutes, a decrease in luminosity was observed for the 15 ul solution, which
must be studied by means of additional trials. A priori this was either an artefact or a saturation-type
reaction due to the higher number of microorganisms in the second series of tubes.

Experiment n°2
Various tubes were exposed to the Lux AB proteody for 15 seconds or 9 minutes. A measurement
was taken first at t=0, then at various other times, in order to observe the evolution in luminosity.

Results of experiment n°2
Vibrio fischeri exposed to LuxAB proteody for 15 seconds at t=0 {9 minutes}
Evolution of luminosity for 15 seconds of stimulation (music 1) and 9 minutes

Musique des protéines Musique des protéines
exposition a Lux AB Vibrio fischeri exposition a Lux AB Vibrio fischeri
durant 15 secondes a t=zéro durant 9 minutes a t=zéro
imusique [3 témoin musique [Jtémoin
1,200 - 1,200
£ 1,000 £ 1,000
€ 0,800 E 0800
£ 0600 £ 0600
2 0,400 - 2 0,400
3 0200 2 0200
g 0,000 S 0,000
Omn 10min 20mn 25min Omin 10mn 30min 60min
évolution de la luminosté évolution de la luminosté
Stimulation 15 secondes (musique 1) Stimulation 9 minutes (musique 1)
Lux AB Vibrio fischeri Lux AB Vibrio fischeri
0 minj10 min 0 min 25 min 0 minf10 min 130 min B0 min
témoin 1 10,0000 0,000 0,000{ 0,000} témoin 1 10,0000 0,000 0,000] 0,000
ffémoin 2 10,000 0,000, 0,000{ 0,000 témoin 2 [0,0000 0,010 0,0000 0,000
témoin 3 [0,0000 0,000] 0,000 0,0004 temoin 3 10,0000 0,000 0,0001 0,000
témoin 4 (0,000 0,000 0,0000 0,000 témoin4 |0,0000 0,0000 0,0000 0,000
Moyenne 10,0000 0,000 0,000 0,000 moyenne 10,000 0,003 0,000 0,000
musique 10,015 0,167 0,095 0,050 musique 10,0000 1,131 0,567 0,484
musique 210,000 0,179 0,141 0,082 musique 210,000 1,148 0,777] 0,349
musique 30,000 0,195 0,130{ 0,059 musique 310,0000 0,794 045 0,641
musique 410,012 0,170 0,093 0,062 musique 4 10,0000 0,975 0,544 0,357
Moyenne 10,007 0,178 0,115 0,063 moyenne [0,000] 1,012] 0,585 0,458




Interpretation
We clearly observed:
- Ageneral correlation between time elapsing and progressive reduction in V. fischeri luminous
activity;
- Acorrelation between the duration of stimulation (i.e. of exposure to LuxAB proteody) and the
intensity of V. fischeri luminous activity.

Once again, the relation 'stimulation by proteody / luminous activity' was very strongly significant.

Conclusion

In the work described here, the luminous activity of Vibrio fischeri was stimulated by stimulation of
the Lux A and Lux B genes of that same organism, via a series of audible frequencies (LuxAB
proteody).

The results obtained show that it is possible to stimulate a protein synthesis in a highly significant
way by using proteodies.

Numerous parameters have not been perfectly mastered, such as (among others):

- melody

- timbre

- rhythm

- the exact frequency assigned to each amino-acid

- sound volume

- frequency preferences of the organism studied (low frequencies, ultrasound, light)
- appropriateness in the selection of selected genes

- interactions between/among the various genes

- efc...

Considering the fact that the results obtained were very highly significant under non-optimal
experimental conditions, it is possible to deduce that living organisms seem to react in an extremely
rapid and strong manner to the stimulation of gene expression delivered via proteodies.

It would appear that we have observed a key mechanism involved in the functioning of living
organisms.

(Metz, September 2002).
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The effect of variable-frequency sounds on plant growth
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WEINBERGER. P., and U. GraEgre. 1973. The effect-of \)ariable-t’requency sounds on plant growth. Can.

J. Bot. 51: 1851-1856.

Four tunes and two random noise selections were used to determine whether variable sound frequencies
[may affect the growth and development of cucumber,-corn, and oats. The selections were subjected to a
power spectral density analysis. Some growth changes were observed and an indication given that a

growth —audio action spectrum may be a widespread general phenomenon. .

WEINBERGER, P.. et U. Graese. 1973, The effect of variable-frequency sounds on plant growth. Can. J.

Bot. 51: 1851-1836.

Quatre mélodies et deux sélections au hasard.de bruits. ont été utilisées pour voir si des fréquences
sonores variables peuvent atfecter la croissance du concombre, du mais et de ["avoine. Les sélections ont
été soumises 4 une analyse de densité spectrale: Quelques changements ont été observés dans la crois-
sance; des données indiquent qu’un spectre Q’action audio sur la croissance pouirait étre un phénoméne

général répandu.

i IS

Introduction

Previous studies have shown that some audible
and low ultrasound frequencies affect plant
growth and development (Weinberger and
Measures 1968 Measures and Weinberger 1970;
Weinberger and Das 1971).

Folklore has frequently associated speciﬁc":

sounds of the musical or incantation type with
the growth habit of plants exposed to these
cadences during germination and subsequent
growth (Gimbutas 1903; Malinowsky 1930). In.
the ethnographic folklore associated with' Bye-
lorussia these sounds are thought to have
originated as the vocalization of the names of
certain pagan gods. In some Pacific cultures,
melodic cries, mimicking the calls of birds indi-
genous to the region are always used when plants
are tended in the field (Malinowsky 1930). More
recently, Hicks (1963) and Singh (1965) reported-
that some musical sounds affected the growth of
plants. In the Valley Tonga, a chikorckore (a
four loose note xylophone) was played’ at the
time of sowing. Two tunes from the Valley
Tonga were used in the present study. The

village where the music was rerecorded is now -

300 ft below the waters of the Kariba Dam.

!Partially supported by the National Museum of Man
Canadian Centre for Folklore Studies, Ottawa, Canada.
. ?Revised manuscript received May 30, 1973.

{Traduit par le journal]}

. The present study was undertaken to provide
confirmation or rejection of the suggestion that
some sequential audio frequencies may affect
plant growth. Four of the tunes were subjected

“t0 a rigerous analysis to determine whether some

particular sequential set of frequencies did in-
deed have any growth-promoting effects.

Materials and Methods

Audible Sound Frequencies .

The eight tune-like sequential sound frequencies used

in’ this study were provided by the Canadian Centre for
Folklore Studies, Museum of Man, Ottawa, through the
courtesy of Drs. Carmen Roy and R. Klymatz.
. Apart from the two Valley Tonga selections (Ulum-
bundubundu and Nyoro) the other ethnic agrarian tunes
(I-VI) are catalogued. by Dr. R. Klymatz under the
following headings..

Tung Tyee AGRARIAN MuseuM
« No. CONNECTION Cone AND No.
© "Male choir Cucumber Klymatz collection
II Femalesolo  Oats Roy 20-A-5732
I  Vocal Haying Pea 368-2553
"IV Vocal ‘Flax - Pea 414-2843

v Saduccai pipes Vegetables
VI Flute Sopilka Vegetables

Pea 421-2869
Klymatz collection

VII  Flute Sopilka Courtesy NRCC
' ' randomized Anal. Div.
VIII White noise Random noise
source

All selections were used for the germination studies,
but only 11, VI, VII, and. VIII for the growth studies as
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well as the two Valley Tonga recordings. The tunes were
recorded on high-fidelity tape.

The tapes were replayed on a tape recorder (Uher
Universal 5000) at 1} in./min. The sound was delivered
into controlled environment growth cabinets. Each
speaker was matched to a Dynaco amplifier located out-
side the cabinets. The tape recorders were moditied to take
a tape loop so that the sound was continuous during the
periods of exposure.

A full spectral power density analysis of tunes I, 1,
'V, and VI was carried out by Dr. U. Graefe. The Flute
Sopilka (tune 7) was a special tape on which the amplitude
distribution pattern of the original recording was com-
pletely randomized, while the distribution of power at
various frequencies remained the same. The white noise
(tune 8) was obtained through an 8-in. speaker attached
to a random noise source (Allison Model 650). A fiat
shaping of the sound spectrum was obtained, ie. the
energy gain was never greater than 3 dB per octave with
increasing frequency. )

In all cases the sound levels were monitored in the
growth cabinets with a precision sound pressure level
meter (Bruel Kjaer, Type 2203 /1613). The sound pressure
level varied between 78 dB and 92dB over the range
63 Hz and 8 kHz, dropping to 72dB at 16 kHz only in
the case of the random white noise (tune 8) and 56 dB at
315 kHz.

Power Spectral Density Analvsis

The actual computation of the power spectral densities
of the four musical signals was done on an EAL 640
digital computer and associated peripheral equipment in
the Analysis Laboratory of the National Researth
Council of Canada, using a modification of an existing
program ‘A Diital Program Jor On-line Correlation and
Power Spectral Density Analysis’ (Funke ef al. 1968).

The musical signals were translerred from the direct-
recorded magnetic tapes used [or the plant-growing
experiments to a frequency modulation (FM) recorded
tape using a P1400 tape recorder. This was necessary to
obtain a slowdown in time by a {actor of 64 as required by
the program to perform on-line calculations for spectra

with upper trequencies near 2000 Hz and resolutions of

5 Hz. The EAI 640 digital computer under control of a
clock was used to sample the analog signal through an
analog-to-digital converter and to compute the auto-
correlation function during the intersample time (Black-
man and Tukey 1938). To prevent aliasing, the sample
interval was set such that the sample frequency was at
least twice the highest signal frequency present. (Aliasing
is a misidentification of frequencies that are larger than
one-half the sample {requency.)

After sampling was completed, the computer program
provided for the computation of the autocovariance
function, Fourier transformation, and ‘hamming’ (con-
volving the raw spectrum with the Hamming spectral
window). Through the use of digital-to-analog converters
the power spectrum was then displayed on an x-y plotter.

Results of Spectral Analysis on Musical Records
The four musical signals I, II, V, and VI were selected
for analysis on the basis of their growth-promoting effect.
1n each case a preliminary analysis was performed with
1 rather coarse resolution (wide spectral window) cover-

CAN. J, BOT.

VOL. 51, 1973

ing the frequency range from 0 to 5000 Hz, These
analyses showed that there was no power at frequencies
-above 2000 Hz for signals 1 and 2 and 1000 Hz for signals
3 and'4. Consequently, a more detailed analysis, using a
finer resolution, and covering only the frequency ranges
of interest was obtained.

Germination Stuudies

The seeds ol eight plant species were allowed to
germinate at 25 + {°C in dark cabinets (Sherer Gillet
Model CEL 255-6), and were, except for the control
group, exposed to a sound treatment. For each experi-
ment four petri dishes (8.5 cm diam) were used containing
25 morphologically comparable seeds per dish. The
experiments were carried out in triplicate, and therefore
for each plant species a minimum total of 300 seeds was
used for each tune as well as for the control (no sound).
Water was not a limiting factor.

The eight plant species used were as {ollows {(amount of
water per 8.5-cm petri dish is given in parentheses):
alfalfa, Saranac (10 ml): bean, Pencil Pod (20 ml); corn,
Golden Bantam (20 mb); cucumber, Straight Eight
(10 mly; flax (10 mi): lettuce, Grand Rapids (7 mi); oats,
Russell (10 ml); and pea, Cremette (15 mi).

Ditferent batches of each species were allowed to
germinate for 48 h and were exposed for 8-h periods
(0-8, 16-24, 32-10 1) 1o tunes 1-VII1. A further batch
of each species was continuously exposed to tunes [, VI,
VI, and VHI during the whole germination period. The
control series of cach was only cxposed o background
machinery noise (35UB). Music and control cabinets
were rotated with cach repetition of the experiment to
climinate any cabinet effect.

Each hour, the pereentage germination of the sound-
treated and control secds was noted. Germination was

_assessed to have taken place when the root pierced the
seed.coat.

"Qbservations were made using a binocular dissecting
microscope at a magnilication of 100 <.

Growth Studies

- Seeds (25 per dish} of cucumber, corn. and oats were
germinated as described above. During the germination,
and the subsequent growth period, each species was ex-
posed for 8 h per day (9 am.-3 p.m.) 10 the same tune.
Tunes I, VI, V11, and VI were used in parallel experi-
ments. When over 80'; of the seedling roots in any group
reached 3 cm in length the whole set of 100 seedlings were
planted in peat pots (2in. X 2} in.) filled with sterilized
loam soil. The soii for all the experiments was obtained
from one source and bagged at the same time.

Pots were watered as required to keep the soil-moisture
content to field capacity. A regime of 16-h day and 8-h
night was maintained in all cabinets. The total light
intensity during the daytime period was 15001730 ft-c,
and was provided by four 25-W incandescent and eight
fluorescent lights (Sylvania F.8-T12 cw HO). A constant
temperature of 24 = 1*C was maintained.

Fresh and dry weight of *‘tops,” number of leaves,
height of plants, and number of emergent buds and
Hlowers were assessed at the end of each 8-week growth
period. Dry weights were obtained after the plant material
was heated to 95 + 1°C for 24 h and then equilibrated
with atmospheric humidity.
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Statistical Analysis

The germination and growth data were subjected to
statistical analysis using Scheffé’s test at the 5% level
(Scheffé 1959; Guenther 1968).

Results

Germination Studies

In no case was a clearly significant stimulation
of germination obtained. Only bean and corn
showed an indication that some tunes might
affect the rate of germination and these results
are shown in Table 1. The tunes which most
consistently stimulated germination even though
the effect was not clearly significant at the 95%
level were the two vocal pieces, [ and 11, and the
instrumental tune, VI. None of the songs with
plant-growing connotations, that is, the cucum-
ber song I, and the haying song 111, the flax song
IV, nor the Valley Tonga selections had any
effect upon the germination capacity of the seeds
named in the song title.

Tunes 1l and VI were used in the growth
studies. together with tunes VII and VIII and the
Valley Tonga selections.

TABLE 1

Percentage of germination of control and sound-
exposed seeds at 18 h and 24 h

Bean, time, h Corn, time, h

Tunes* 18 24 18 24
C 11a 44 a 26 ab 41 a
i 12a 57a 23 b 36b
[aj 9a 27b 190b 350
I 21a 53a 36a 52a
11 i2a 32b 2l b 33b
v 10a 43 a 190 29b
\% 10a 29b 28a 40 ab
VI 18 a 44 a 35a 44 a

*Notation referred to in text.

$Scheffé’s test of significance. Parameter com
one column not followed by the same letter di
5% level.

tContinuously exposed to tune I.

arable means in any
er significantly at the

TABLE 2 -
Cucumber var. Straight Eight after 8 weeks growth
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Growth Studies

Table 2 shows the five growth parameter values
for variously treated cucumber plants.

It can be seen that the flute melody VI evoked
a twofold increase in the overall height and
weight (wet and dry) of the “tops” of the cu-
cumber plants. Three times the number of buds
were present when the plants were exposed to
this tune and a sigaificant increase in the number
of leaves was also observed. Plants exposed to
song II did not differ in growth parameters from
the control except in the number of buds, which
increased by 50%.

Exposed to tune VI, the wet weight of the
“tops” of corn and oats was significantly in-
creased: while the overall height of the oat
plants was enhanced by exposure to both Il and
VI (Tables 3 and 4). No other growth parameters
changed with sound exposure. The growth of the
plant species used in this study was unaffected by
exposure to the Valley Tonga tunes, randomized
Sopilka tape, and white noise.

Power Spectral Density Analysis of Non-
stationary Signals
The spectral density plots are linear plots with
frequency in Hertz us abscissa and power density
in (volts)?/Hertz as ordinate. This refers to the
signal voltage at the radio/phono output of the

Uher Universal 5000 tape recorder used in the

TABLE 3
Corn var. Golden Bantam after 8 weeks growth

Height, Wetwt. Drywt No.
Tunes* cm tops, g tops, g leaves
C 78.9at 13.9b 1.5a 7.8a
1§ 78.6a 15.1ab 1.4a 7.5a
VI 82.9a 17.2a 1.7a 8.4a

*Notation referred to in text. .

+Scheffé's test of significance. Parameter comparable means in any
or&/g {:olumn not followed by the same letter differ significantly at the
5% level.

TABLE 4
Oats var. Russell after 8 weeks growth

Height, Wetwt, Dry wt. No. No. Height, Wetwt. Dry wt. No. No.
Tunes* cm tops,g tops,g buds leaves Tunes* cm tops,g tops,g leaves tillers
C 25.4b% 6.9b 0.6b 20.2b 10.8b C 66.5at 36.4b 0.4a 9.6a 2.4a
il 2%.1b 5.8b 0.5b 31.7b 11.2b 1 70.3b 37.3b 0.5a 9.2a 2.0a
A4 51.0a 12.7a 1.0a 61.3a 18.7a gvi 76.0c 43.9a 0.5a 9.2a 2.0a

*Notation referred to in text.

+Scheflé's test of significance. Parameter comparable means in any
(S“‘; ICOhimn not followed by the same letter difter significantly at the

» level, : ) .

*Notation referred to in text.

tScheffé's test of significance. Parameter comparable means in any
one column not followed by the same letter diffec significantly at the
5% tevel. -
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plant-growing experiment. The tape recorder
amplifiers and speakers would, of course, have
some effect on the shape of the spectrum of the
speaker output; however, this frequency weight-
ing was the same for all four signals. The area
under any peak of the spectrum represents the
average (volt)? associated with the frequencies
near this peak, as seen at the radio/phono output
of the Uher tape recorder.

The number of degrees of freedom given with
each spectral estimate is a convenient descrip-
tion of the stability of this estimate. This number
is equal to twice the square of the average divided
by the variance of the spectrum. Figures 1 to 8
represent eight spectra of the four musical
signals. The effect of time variation of the
spectrum may be seen by comparing Figs. 1 and
2;3and 4; 5and 6; and 7 and 8, which show the
spectra of the same signal but over various
lengths of time.
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FiG. 1. Tune I, first 13.88s. Record length, 1.88s.
Number of samples, 3910, Sample interval, 0.486 ms.
Degrees of freedom, 18. Filter bandwidth, 5.0 Hz. Signal
RMS value, 0.0750 V.
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Number of samples, 216 697. Sample interval, 0.486 ms.
Degrees of freedom, 1046. Filter bandwidth, 5.0 Hz.
Signal RMS value, 0.09845 V. :
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Some records contain a 60-Hz hum and a 129.
Hz harmonic, which were present on the origina)
magnetic tape and as such were present in the
plant-growing experiment.

Discussion

The data reinforce the fact that some audible
frequencies have a growth-promoting effect op
some species (Weinberger and Measures 1968;
Measures and Weinberger 1970; Weinberger and
Das 1972). Sequential audio frequencies of the
type analyzed here vary with respect to their
effect on plant growth. Not all sequential fre.
quencies promote growth nor do all tunes with
an agrarian growth-promoting connotatiop,
However, in all the experiments, the flute appears
to elicit a response above the 5%% level at 450 Hz.
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interval, 0.278 ms. Degrees of freedom, 789, Filter band-
width, 15.0 Hz. Signal RMS value, 0.2080 V.
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Fi6. 4. Tune U, female soloist, entire record. Record
length, 78.15s. Number of samples, 281 306. Sample
interval, 0.278 ms. Degrees of freedom. 2354. Filter
bandwidth, 15.00 Hz. Signal RMS value, 0.2242 V.
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samples, 28 770. Sample interval, 0.486 ms. Degrees of
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value, 0.1026 V.
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This orchestral instrument probably produces
the purest tone and contains the least amount of
overtones for each note played. This would not
show up in the power spectral density analyses in

fan
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Fi1G. 8. Tune VI, Sopilka, entire record. Record length,
45.08 5. Number of samples, 187 656. Sample interval,
0.244 ms. Degrees of freedom, 1804. Filter bandwidth,
20.0 Hz. Signal RMS value, 0.1969 V.

Figs. 7 and 8 because these were made by
integrating overall frequencies of musical selec-
tions. An obvious conclusion from this work and
previous studies (Measures and Weinberger
1970) is that plants may well have an audio
action spectrum, but this could only be detected
by observing the responses to successive narrow-
band frequencies scanned over the entire audio
spectrum. This was not possible in the present
study, which did, however, underscore the
probability of such action spectra in plants other
than that observed previously for Marquis wheat
(Measures and Weinberger 1970).
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Effects of the intensity of audible sound on the growth and development
of Rideau winter wheat'
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WEINBERGER. P..and M. MEASURES. 1979. Effects of the intensity of audible sound on the growth
and development of Rideau winter wheat. Can. J. Bot. 57: 1036~1039.

Rideau wheat seeds and (or) seedlings exposed to 0.30, 1.25. 5.0, and 12.0 kHz sound frequen-
cies and one dispiay of random white noise at an intensity level of 92 dB grew normally, whereas
some of those exposed to the same frequencies at 105-120 dB showed abnormalities and reduced
weights of root and shoot tissue. Only sonication at 5 kHz and 92 dB led to stimulated tiiler growth
coupled with an increase in plant dry weight and number of roots. None of the sound treatments
affected floral initiation and development.

WEINBERGER, P.. et M. MEasURES. 1979. Effects of of the intensity of audible sound on the
growth and development of Rideau winter wheat. Can. J. Bot. 57: 10361039,

Des graines et (ou) des plantules de bié Rideau exposées a des fréquences sonores de 0.30, 1.25,
5.0 et 12.0 kHz et 2 un **white noise™ présenté au hasard sous une intensité de 92 dB ont poussé
normalement, tandis que certaines graines ou plantules soumises aux memes fréquences sonores
mais 2 105-120 dB ont présenté des anormalités et ont réduit le poids du tissu des racines et des
rejetons. Seule la *sonication’ 4 5 kHz et 92 dB a stimulé la croissance des pousses secondaires.
produisant une augmentation du poids sec de la plante et du nombre de racines. Aucun des

traitements sonores n'a affecté I'ébauche et le développement des fieurs.

Introduction

Previous studies have shown that axillary bud
dormancy in Rideau winter and Marquis spring
wheats may be broken by exposure to single fre-
quency audible sound (Measures and Weinberger
1970). The changes noted in vegetative growth of
the wheats were closely correlated with specific
sound frequencies, namely, 5kHz (Rideau) and
12.0 and 0.3 kHz (Marquis). The present study was
undertaken to determine if 1.25kHz, one of the
resonant frequencies of this series, or white noise
affected the growth of these wheats and whether
the intensity of the sounds was related to develop-
mental change.

Materials and Methods

Imbibition, Vernalization, and Growth Procedures

Rideau wheat was the experimental material nsed in all ex-
periments. Grains were placed in 8.5-cm, blackened plastic petri
dishes lined with two pieces of Whatman No. 1 filter paper.
Excess distilled water, 10mL per 5-9 grains (approximately
150), was added to each petri dish.

The grains were imbibed for 6h at 25 & 2°C and placed in
refrigerators maintained at 2 * 2°C for 4 weeks until vernaliza-
tion was complete (Weinberger and Ku 1966). Chloramphenicol
(20 pg/mL) was added 1o the water to inhibit bacterial and fungal

tPartially supported by NRCC grant A1737.

2Present address: Department of National Health and Wel-
fare, Radiation Protection Bureau, Ottawa, Ont., Canada.

3Supported by an NRCC studentship.

| Traduit par le journal}

growth (Jones and Varner 1967). At this concentration it did not
affect the growth of Rideau wheat (Measures 1971).

The petri dishes were then transferred to growth chambers
where a 16-hday at 25+ 2°Cand 10.1 kix and an 8-hnightat 18 +
2°C were maintained. Unless stated otherwise seedlings were
transferred to blackened polyethylene bottles containing one-
quarter strength Hoagland solution (Hoagland and Arnon 1950)
when their roots reached 3 cm in length. The culture solution in
each bottle was changed at least twice weekly. The bottles were
rotated within the chamber when the solution was changed
{Measures and Weinberger 1973).

Plant height, numbers of roots, tillers, and emergent leaves,
and dry weights of both the root and shoot systems were mea-
sured after 8 weeks' growth. The experiments were repeated
three times at different times to provide three replicates of at
feast 10 plants each, to a minimal total of 30 for each treatment.
Grains and seedlings exposed only to background machinery
noise constituted the control series.

Exposure of Grains and Plants to Audible Sound

Five audible sound frequencies, 0.30, 1.25, 5.00, and
12.00 kHz, and one array of white noise were used in the ex-
periments.

Hewlett-Packard model 200 CD audiooscillators were used to
generate each single sound frequency. The 0.30- and 1.25-kHz
frequencies were obtained through 23-cmand 24 x 33 cm woofer
speakers, respectively, attached to the audiooscillators. The
5.00- and 12.00-kHz frequencies were obtained through 10-cm
tweeler speakers. The sound pressure level, monitored with a
precision sound pressure level meter (Bruel Kjaer type
2203/1613), was 93 dB (re 0.0002 dyn cm~?) at 0.30 kHz, 89 dB at
1.25kHz, 92 dB at 5.00 kHz, and 95 dB at 12.00 kHz (Measures
and Weinberger 1970). The 10-cm speakers were substituted by
a horn (University model H-600) and driver (University model
T-30) attached to an amplifier $Dynakit Stereo 70) to obtain 105
and 120 dB levels of sound.

0008-4026/79/091036-04301.00/0
©1979 Nationa Research Council of Canada/Conseil national de recherches du Canada
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TasLE 1. The effects of frequency and intensity of sonication during and after 4-weeks chilling and 8-weeks
growth of Rideau wheat

Frequency
5.00 kHz Mean for 12.00, 5.00, {.25, and 0.30 kHz and white
noise
Intensity, dB
During chilling 0% 92 92 105 105 120 120
During growth 0* 0 92 : 0 105 0 120
Plant length, cm Si.5af ‘ 57.2a 60.3a | 59.9a 52.9a 53.4a 57.8a
No. of roots 46b i 67 7la | seab 34c . 4sbe 41bc
Root dry ! ! :
weight, g 0.24c ! 0.64b 0.77a ! 0.38¢c 0.26¢ } 0.31c 0.27¢
Shoot dry ! !
weight, g 2.4b 3.73a 4.50a 3.63ab 1.40b 2.0b 1.9b

«Sound levels above background 10 which seeds were exposed before and after vernalization respectively.
+Numbers on any one line followed by the same fetter are not significantly different at the 0.05 level {Scheflé (1957) test).

TaBLE 2. Morphogenetic studies

Days to No. of No. of
reach stage tillers emerged
Treatment 14* + SD leaves + SD
0 db during chilling,
0 dB during growth 29 2.6+0.2 10.5+£0.5
5 kHz(92/92) 29 4.0+0.4 13.5+1.5
St 29 2.7+0.2 10.0+1.0

*As defined by Friend et al. (1963).

+Mean from sound treatments 0.30, 1.25, 5.00, and 12.00 kHz, or random white noise,

105-120 d8.

White sound was obtiined through a 20-cm speuker attached
to u random noise source (Allison model 650). The sound speci-
men was flat and the energy gain was never greater than 3 dB per
octave with increasing frequency. The sound pressure level
varied between 78 and 92 dB over the range of 63 Hz to 8 kHz,
dropping o 72 dB at 16 kHz and 56 dB at 31.5 kHz.

In each experiment. only the speaker or horn and driver was
placed inside the germination or growth chamber. General
background noise (from machinery) was 35 & 3dB in the re-
frigerators and 45 + 3 dB in the growth chambers.

Vegetative Growth Study

Frequency Response

Twenty-two lots of grains were imbibed and subsequently
chilled. During chilling two series were not exposed to sound, a
further five were exposed to 0.30, 1.25, 5.00, or 12.00 kHz or
random white noise, respectively, at a level approximating
92 dB. After vernalization, the sound-treated series were trans-
ferred to coatrol chambers and not exposed to sound above
background level.

Intensity Response

The last 15 lots of Rideau wheat grains and plants were ex-
posed to each of the sonication regimes at intensities of 105 to
120 dB, as a follow-up to the 92-dB treatment {(Weinberger and
Measures 1968). In one series, the grains were sound treated
both during the 4-week vernalization period and the subsequent
8-week growth period. In a second, parallel experiment grains
were exposed to sound only during the vernalization period and
in a third series germinated and partially germinated grains were

exposed 10 sound only during the growth period following ver-
nalization.

Murphological Response

The experimental and control series were examined during
both the vernalization and growth periods.

Rideuu wheat seedlings from ench of the treatments were later
planted in peat pots and placed in growth chambers as previ-
ously described. Daily, some of these seedlings were randomly
selected, dissected. and examined under a stereomicroscope.
Stage 14, where the double ridges are well established and
beginning to swell (Friend ef al. 1963) was used as the criterion
for floral initiation. The time required for floral initiation was
noted. The general growth habit of the other plants was also
assessed on a daily basis.

Results

Frequency vs. Intensity Response

Significant differences in vegetative growth were
mainly observed only in the 5-kHz, 92-dB series as
reported previously (Weinberger and Measures
1968). The responses of Rideau wheat to the other
sonication treatments showed the differences to be
insignificant when tested by analysis of variance
one-way classification (Guenther 1964). They were
treated as a single group and compared with non-
sonicated controls. Plant height was unaffected by
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FiG. 1. Rideau wheat: morphological change effected by ex-
posure to 5.0 kHz at intensity levels of 105-120dB.
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exposure to the high intensities. Increasing the
sound intensity from 82-92 to 105dB or more at
5kHz, generally significantly reduced the dry
weight of root and shoot tissue (Table 1). Apart
from the 5-kHz series exposed to sonication both
during vernalization and subsequent growth, soni-
cation did not affect the timing of floral initiation
nor the number of tillers and emergent leaves.
Continuous exposure to 5 kHz led to an increase in
tillering and leaf emergence (Table 2).

Morphological Response

Approximately 3% of the seedlings exposed to
one or another of the sonication treatments at
105—120 dB developed a recognisable change in the
form of the second or third emergent leaf (Fig. 1).
Subsequent or earlier leaves were not affected by
any of the treatments nor was the initiation of floral
induction, as evidenced by stage 14.

Discussion

The vegetative growth response of Rideau winter
wheat to audible sound is both frequency and inten-
sity dependent. The frequency response differs
with wheat variety, in that growth of the variety
Rideau was not accelerated by exposure to the
0.30 Hz frequency although this was noted in pre-
vious studies with Marquis spring wheat (Measures
and Weinberger 1970). Also. the response is ne-
gated when the grains and plants are exposed to
additional frequencies as in the random white noise
experiment.

Increased sound intensity from 92 to 105-120 dB
eliminated the accelerated growth response to
5.0kHz. A comparable intensity effect has been
reported in germination studies during ultrasonic
frequencies. Jonas (1955) found that the germina-
tion rate of onion seeds was accelerated by expo-
sure to ultrasound when the power input was
10~15 W/cm? but was no longer affected when the
power input was increased to 20 W/cm?. In wheat,
higher intensity levels did not otherwise effect a
general change in growth or development to floral
initiation. A significant reduction of the number of
roots was observed.

The unusual change in leaf form of some of the
plants exposed to one or another of the sonication
frequencies at 105-120 dB was unexpected under
the conditions of these experiments, although a
comparable type of injury is known to occur fol-
lowing heat or cold stress during leaf development.
Leaf cells at this stage of growth seem to be par-
ticularly susceptible to adverse environmental
conditions. Evidently, high intensity sound may be
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regarded as an adverse environmental factor in
early leaf growth.
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. MEASURES, M., and P. WEINBERGER. 1970. The effect of four audible sound frequencies on the growth of
Marquis spring wheat. Can. J. Bot. 48: 659-662.

The effect of 300 Hz, 1250 Hz, 5 kHz, and 12 kHz sound frequencies on the growth of Marquis spring
wheat was investigated. Sound was added only during an extended (4-week) chilling period.

The height, number of roots, number of tillers, and fresh and dry weights of the root and shoot sys-
tems were significantly larger in plants pretreated with 5 kHz sound, when compared with controls.
The height, dry weight of roots, and fresh and dry weights of tops were also significantly larger in
plants pretreated with 300 Hz sound. Plants pretreated with either 1250 Hz or 12 kHz frequencies did

not differ significantly from controls.

Introduction

Increase in the height and tillering of paddy
grown in fields exposed to daily half-hour
periods of music have been reported by Singh
(2, 3). Field trial experiments in Illinois, U.S.A.,
have led to unconfirmed reports that the germi-
nation, growth, and development of corn is
enhanced by exposure to music (1).

Continuous exposure to 5 kHz sound induced
a twofold increase in the number of roots and
in the fresh and dry weights of the root and
shoot systems of fully vernalized (4 week chilled)
Rideau winter wheat grown under controlled
conditions (4). The number of roots and fresh
and dry weights of the root system were also
stimulated by exposure to 12 kHz sound. How-
ever, fully vernalized (1 week chilled) Marquis
spring wheat did not show an accelerated growth
response when exposed to either frequency.

In the present study, the chilling period to
which Marquis grains were subjected was
extended to 4 weeks, that is, beyond the vernali-
zation requirement. Two other frequencies,
300 Hz and 1250 Hz, were also tested to assess
differences, if any, in frequency response.

Materials and Methods

Two batches of 10 medium-sized Marquis grains per
treatment were imbibed with excess water in petri dishes
for 6 h at 25°C and then chilled in refrigerators at 2°C
for 4 weeks. Four sound-exposed series (300 Hz, 1250 Hz,
5 kHz, and 12 kHz), and one control series were chilled
simultaneously. The 300 Hz and 1250 Hz frequencies
were obtained through 9-in. and 9.5 X 13 in. woofer

1Supported by a NRCC Postgraduate Scholarship.
2Research supported in part by NRCC Grant A-1737.

speakers, respectively, and the 5 kHz and 12 kHz were .
obtained through 4-in. tweecter speakers attached to
audiooscillators (4). The seeds were continuously exposed
to the respective sound frequency throughout the chilling
period. The sound pressure level, monitored with a
precision sound pressure level meter (Bruel Kjaer Type
2203/1613), was 95db re 0.002 dyne/cm? at 12 kHz,
92 db at 5 kHz, 89 db at 1250 Hz, 93 db at 300 Hz.
After completion of the chilling period, the petri
dishes were transferred to growth chambers where a 16-h
day at 25°C + 1 and 1500 ft-c and an 8-h night at
18°C + 1 were maintained. Seedlings were transferred

TABLE 1

Marquis wheat after 4 weeks chilling and 8 weeks growth
(Scheffe’s test at the 5% level)

Height, cm

5K,C 300,C 1250,C 12K,C C,.C

57.0 55.5 50.9 49.5 49.2
Number of roots

5K,C 300,C 1250,C 12K,C C,C

43.8 33.8 32.1 26.3 22.8
Number of tillers

SK,C 300,C 1250,C 12K,C C,C

10.1 7.6 7.5 6.5 5.5
Fresh wt. roots, g

5K,C 300,C 1250,C 12K,C C,C

4.8 3.4 2.7 2.4 2.1
Dry wt. roots, g

R 00,C 1250,C 12K,C C,C

0.44 0.36 0.30 0.25 0.16
Fresh wt. tops, g

5K, X 1250,C. 12K,C C,C

11.9 9.2 7.8 6.0 4.9
Dry wt. tops, g

SK,C 300,C 1250,C 12K,C C.C

1.94 1.53 1.27 0.94 0.84
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to blackened polyethylene bottles containing one-fourth
strength Hoagland solution when their roots reached
3 ¢m in length.

Plant height, number of tillers, number of roots, and
the fresh and dry weights of both the root and shoot sys-
tems were measured after 8 weeks growth. Ten plants of
each treatment were sampled. The experiment was
repeated once, using growth cabinets other than those
used in the initial experiment. :

The data were subjected to statistical analysis using
Scheffé's test at the 59, level. .

Results

Table I shows the growth parameters for
Marquis wheat after 8 weeks growth. Plants
treated with 5 kHz sound during the vernaliza-
tion period (5K, C) were significantly larger
than control plants (C, C), for all parameters
examined. The height, dry weight of the roots,
and fresh and dry weights of the tops of plants
pretreated with 300 Hz sound were also larger
than controls. Plant growth was not significantly
stimulated by treatment with either 1250 Hz or
12 kHz sound frequencies.

The parameter values, together with their
variability, are also shown in Fig. 1, a-g, for the
different sound frequencies. For all parameters
studied, the 5kHz treatment produced the
largest growth stimulation when compared with
controls. Although no statistically significant
differences were observed between the S kHz
and 300 Hz treatments, grains treated with
5 kHz sound consistently gave an indication of
a more stimulated growth response.

CANADIAN JOURNAL OF BOTANY. VOL. 48, 1970

Discussion

The frequency-response curve of Marquis
wheat appears to have at least two peaks, one at
300 Hz and one at 5kHz. The harmonic fre-
quencies used here do not necessarily react in
the same manner. The plant growth parameters
examined were not significantly affected by

. treatment with 1250 Hz sound, although all were

enhanced by treatment with 5 kHz, the fourth
harmonic of 1250 Hz.

The duration of the exposure period at
specific developmental stages may also be
important (4). In our previous experiments,
Marquis plants treated with 5 kHz sound for a
total of 9 weeks, 1 week of vernalization and
8 weeks of subsequent growth, did not differ
significantly from the control plants. In the
present study, however, there was a 1009, or
greater increase in the fresh and dry weights of
Marquis plants treated with 5kHz sound
during the prolonged 4-week imbibition in the
cold.

I. Hicks, C. B. 1963. Growing corn to music. Popular
Mechanics, 119: 118-121, 183.

2. Singu, T. C. N. 1965. On the growth and titlering in
paddy variety Patambi under the irradiation of
musical sound. J. Annamalai Univ. 26: 100-103.

3. SiNgH, T. C. N, and S. A. GNANAM. 1965, Studies on
the effect of sound waves of nadeswarum on the
%O\Qagh and yield of paddy. J. Annamalai Univ. 26-

4. WEINBERGER, P., and M. MEASURES. 1968, The effect
of two audible sound frequencies on the germination
and growth of a spring and winter wheat. Can. J.
Bot. 46: 1151-1158.
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1973. Effects of an audible sound

~ frequency on total amino acids and major free alcohol-soluble amino acids of

Rideau wheat grains.

Can. J. Plant Sci. 53: 737-742.

The alcohol-soluble amino acids of imbibed Rideau wheat (Triticum aestivum)
grains exposed to 2 C was modified by sonication at 5 kHz for 4 wk. Although
the free amino acid content of this fraction was unchanged, the percentage of
glycine and aspartic acid was higher in the endosperm of nonsonicated controls.
By contrast, the sonicated series always had comparatively more alanine in the
“embryo and less in the endosperm than comparable control grains. The amount
of glycine and alanine was always substantially higher whereas asparagine content
was lower in sonicated endosperm tissue as compared with untreated controls.
Generally, the amino acid content of both the embryo and endosperm was higher

in the control series.

Les acides aminés solubles dans I'alcool de grains de blé (Triticum aestivum)
Rideau imbibés et exposés i une température de 2 C ont été modifiés par un
traitement & des sons de 5 kHz pendant 4 semaines. Bien que la teneur en amino-
acides libres de cette fraction n‘ait pas été modifiée, le pourcentage de glycine
et d’'acide aspartique était plus élevé dans I'endosperme des grains témoins non
soumis a des sons. Par contre, les grains soumis i des sons contenaient toujours
relativement plus d’alanine dans I'embryon et moins d'alanine dans I’endosperme
que les grains témoins comparables. Les teneurs en glycine et en alanine étajent

toujours considérablement plus élevées,
dans I'endosperme des grains soumis & d
général, la teneur en acides aminés de

€levée dans les grains témoins.

INTRODUCTION

Concurrent exposure of Rideau winter
wheat (Triticum aestivum) grains and Mar-
quis spring wheat to a 4-wk chilling period
and sonication at 5 kHz has been shown to
act as a preconditioning treatment for break-
ing the dormancy of previously dormant
tillers (Weinberger and Measures 1968;
Measures and Weinberger 1970). Knowing
that the protein-synthesizing ability of young
embryos may develop as early as 30 min
after the start of imbibition (Marcus et al.
1966) we wondered whether exposure to
audible sound during prolonged imbibition
in the cold might affect the normal course

Present address: Health and Welfare Canada,
Radiation Protection Division, Ottawa, Ontario.

Can, J. Plant Sci. 53: 737.742 (Oct. 1973)

et la teneur en asparagine plus faible
es sons que dans les grains témoins. En
I'embryon et de I'endosperme était plus

of protein synthesis over and above that
caused by the cold exposure. With seeds
grown at 25 C, Jones and Pearce (1967)
generally found that the loss of many amino
acids from the endosperm was identical with
the gain in the embryo. Changes in the ratio
of amino acids (Aronoff 1962; Wang 1968)
and proteins (Daussant and Abbott 1969)
vary with species and stage of germination.
Oaks (1965) suggested that degradation of
storage protein in the endosperm of Zea
mays may be regulated by amino acid re-
quirements in the embryo. It was of interest
then to determine whether sonication led to
changes in grain metabolites. In the present
investigation changing patterns of the con-
tent of the major free (alcohol-soluble)
grain amino acids and amides was deter-
mined.

737
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MATERIALS AND METHODS

Preparation of Grains

Imbibed grains of Rideau wheat were exposed
to 5 kHz single frequency sound at an intensity
level of 92 dB or to control conditions (back-
ground 35 == 3 dB) during a 4-wk vernalization
period (Weinberger and Measures 1968). The
grains were then removed from the cold and
their pericarps removed. Embryos were care-
fully dissected out and separated from the
endosperm.

Free (Alcohol-Soluble) Amino Acids

Free amino acids were extracted in 70% eth-
anol; 0.5 ml ethanol was used for each sample
of 15 embryos and 2.0 ml for each sample of
15 endosperms. The tissue was homogenized,
let stand for 30 min at 60 = 2 C and then
centrifuged for 15 min at 500 g. The debris was
further extracted three times, the final extrac-
tion lasting overnight. The combined super-
natants were dried in a warm-air current and
redissolved in 1.0 ml of 12.5% sucrose solution.
Determinations of amino acids were made on a
Technicon amino acid analyzer. The determina-
tion of asparagine and glutamine was obtained
from samples hydrolyzed for 3 h in 1 N HCI
in sealed tubes at 110 C (Boulter 1966).

Total Amino Acids

Samples of 15 embryos and 15 endosperms were
hydrolyzed for 18 h in 6 N HC! in sealed

CANADIAN JOURNAL OF PLANT SCIENCE

tubes at 110 C (Boulter 1966). The HCl was
then evaporated over a hot plate and the residue
redissolved in 12.5% sucrose solution and anal-
yzed for amino acids on a Technicon amino
acid analyzer.

All experiments were repeated twice at differ-
ent times and the replicates did not differ by
more than 6%. ’

RESULTS

Free Amino Acids

The concentration of alcohol-extractable
amino acids and amides of the embryo and
endosperm of 4 wk chilled control and 5-kHz
exposed grains are presented in Table 1.

The amino acids were, on the average,
18 times more concentrated in the embryo
than in the endosperm. The most abundant
amino acids in the embryo were serine, pro-
line, and alanine. The concentrations of
serine and proline were 38% and 26%, re-
spectively, higher in the control series than
in the sound-exposed series. Alanine, how-
ever, was 62% more concentrated in the
5-kHz exposed series.

Differences in the concentrations of as-
partic acid and glutamic acid between the
control and sound-exposed embryos were in-
significant. The concentration of leucine in
the control series was about double that of

Table 1. Free alcohol-soluble amino acid and amide composition {(umol/10 g dry wt) of vernalized
contro! and sound-exposed Rideau wheat grains
Embryo Endosperm
C 5-kHz C 5-kHz
Aspartic acid 42 43 5 7
Serine 84 61 4 4
Glutamic acid 59 55 6 S
Proline 244 193 4 4
Glycine 46 36 1 4
Alanine 121 196 5 2
Valine 35 217 2 2
Methionine t t t 1
Isoleucine 17 14 2 1
Leucine 19 9 1 1
Tyrosine - - 1 1
Phenylalanine 11 13 2 2
Lysine t t t 1
Histidine 14 14 t 1
Arginine 22 14 1 1
Asparagine 304 254 16 10
Glutamine 598 528 13 11

1Less than 1 pmol/g dry wt. Lo
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Table 2. Relative proportions of free amino acids and amides (%) of vernalized control and sound-
exposed Rideau wheat grains

Embryo

Endosperm

O

@]

5-kHz

Aspartic acid
Serine
Glutamic acid
- Proline
Glycine
Alanine
Valine
Methionine
Isoleucine
Leucine
Tyrosine
Phenylalanine
Lysine
Histidine
Arginine
Asparagine
Glutamine
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the sonicated series. There was 20% more
asparagine and 13% more glutamine in the
control embryos than in the sound-exposed
embryos. Asparagine was 60% more con-
centrated in the endosperm of the control
than in that of the sonicated series.
Although the free amino acids and amides
were more concentrated in the embryos of
the control series than in those of the 5-kHz
group (except for alanine), the relative pro-
portions of most amino acids were the same
for the two series (Table 2). The amino
acid showing the greatest difference was
alanine, which was almost twice as abundant
in the embryo and half as abundant in the
endosperm of the 5-kHz series when com-
pared with its concentration in the respective
grain parts of the control group. A fourfold
increase of glycine and a 1.5 times increase

in the content of aspartic acid was noted in
the endosperm of the 5-kHz series when com-
pared with comparable grain parts of the
control group. Asparagine content was com-
paratively low in the sonicated endosperm.
The major difference was in the amides.
Compared with untreated controls embryos
of sonicated grains contained 13% less of
these compounds (Table 3).

Total Amino Acids

The total amino acid compositions of the
embryo and endosperm of 4-wk chilled con-
trol and 5-kHz exposed grains are shown in
Table 4. Concentrations in the embryo were
on the average higher than in the endo-
sperm.

In all instances except methionine, the
amino acid concentrations were higher in

Table 3. Percent change in free alcohol-soluble amino acids and amides in the embryo of vernalized
control and sound-exposed Rideau wheat grains (umol/10 g dry wt)

C 5-kHz 9% difference
Amino acids 714 675 5.5
Amides 902 782 13.3
Overall 1616 9.8
Bibilotheek

Fac. Landb.

ve
Un]y‘. ('_:.C"» Ly
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Table 4. Amino acid composition (umol/g dry wt) of vernalized control and sound-exposed Rideau
wheat grainst

Embryo Endosperm
C 5-kHz C 5-kHz

Aspartic acid 155 114 62 33
Threonine 77 52 114 37
Serine 120 101 79 59
Glutamic acid 207 147 328 231
Proline 63 41 109 70
Glycine 163« 93 96 57
Alanine 132 90 62 43
Valine 42 35 22 33
Methionine t T 1

Isoleucine 23 20 13 27
Leucine 97 63 52 47
Tyrosine 17 13 37 27
Phenylalanine 43 37 36 27
Lysine 52 37 t 12
Histidine : 38 28 17 18
Arginine 63 47 12 14

1Less than 1 umol/g dry wt.

ITotal = free and protein and amide (total amino acid residues).

embryos from the control series than those
from the sound-exposed group. The greatest
differences appeared in proline (65% ) and
glycine (75% ). Methionine was present in
only trace amounts in both series.

Asparagine and glutamine concentrations
were included with aspartic acid and glu-
tamic acid concentrations since the amides
were converted to their respective amino
acids by acid hydrolysis during the prepara-
tion of the sample (Boulter 1966). Thirty-
six percent more aspartic acid and 41%
more glutamic acid was present in the em-
bryos from the control grains than those
from the sound-exposed grains.

Amino acids were also more concentrated
in the endosperm from the control grains
than in the endosperm from the sound-
exposed series, apart from valine, isoleucine,
and lysine, which were more concentrated
in the sound-exposed series, and methionine,
histidine, and arginine, which were about
the same level in both series. The most
abundant amino acids were aspartic and glu-
tamic acid, serine, proline, glycine, and ala-
nine. These were more abundant in the con-
trol series than in the 5-kHz exposed series.

Percentage composition was almost the
same for the amino acids in both the em-

brvo and the endosperm of the two series
(Table 5).

DISCUSSION

Evidence of protein breakdown in the endo-
sperm, transfer of amino acids to the em-
bryo, and protein synthesis in the embryo
are suggested by the larger concentration of
free amino acids in the embryo than in the
endosperm (Tables 1 and 3). The changes
in the proportion of amino acids in the em-
bryo, compared with proportion in the endo-
sperm, suggest the interconversion of many
amino acids during these processes. The
higher amino acid content in both the em-
bryo and endosperm of the control series,
when compared with the sound-exposed
group, suggests that more protein may have
entered the respiratory cycle or have been
converted to some other nitrogenous com-
pounds in the sound-exposed series. Steward
et al. (1956) using cultured carrot cells
showed that although the total amount of
protein produced in the cultures depended
upon the rate of growth of the cells, the
relative proportions of amino acids were al-
most unaffected. The same relationship can
be seen in the present study when amino
acid content is expressed on a percentage
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Table 5. Relative proportions of total amino acids (%) of vernalized control and sound-exposed
Rideau wheat grains

Embryo Endosperm

C 5-kHz C S-kHz
Aspartic acid 11.9 12.4 6.6 4.5
Threonine 5.9 5.6 1.2 5.0
Serine 9.2 11.0 8.4 8.0
Glutamic acid 15.9 16.0 35.0 31.4
Proline 5.2 4.5 11.6 9.5
Glycine 12.5 10.1 10.3 7.8
Alanine 10.1 9.8 6.6 5.9
Valine 3.5 3.8 2.4 4.5
Methionine T t T t
Isoleucine 1.8 2.2 1.4 3.7
Leucine 7.5 6.9 5.6 6.4
Tyrosine 1.3 1.4 4.0 3.7
Phenylalanine 3.3 4.0 3.8 3.7
Lysine 4.0 4.0 1 1.6
Histidine 2.9 3.1 1.8 2.4
Arginine 4.8 5.1 1.3 1.9

tLess than 1%,.

basis (Tables 2 and 4). Differences in total
amino acid concentration between control
and sound-exposed grains are minute. This
could be interpreted to show that sound-
exposed grains, in contrast to control grains,
lose (or more rapidly utilize) their nitro-
genous compounds.

The percentage of free alanine in the em-
bryo of the sound-exposed grains is almost
double that found in the control series. In
the endosperm, however, the reverse is true.
Steward and Durzan (1965 ) found that
alanine was present in large quantities in
the soluble-nitrogen component of rapidly
growing cells. Hence, the larger proportion
of alanine in the embryo of sound-exposed
grains might indicate a more rapid rate of
development. Alanine may also affect mor-
phological development since Virtanen and
Linkola (1946) found that pea plants fed
with this amino acid showed an abnormally
high degree of branching. Hence, the pres-
ence of large amounts of this amino acid
in the embryos of the sound-exposed series
may be related to the large number of tillers
Produced by these plants. It is quite possible
that the breakdown of storage protein in the
endosperm is controlled by the demands of
the embryo (Oaks 1965), and that amino

acid interconversions occur in the endo-
sperm as they do in the cotyledons of castor
bean (Steward and Beevers 1967). The pres-
ence of smaller amounts of asparagine in the
sound-exposed series compared with the
amounts of asparagine in the control group
suggests that ammonia released during de-
amination is entering some alternate path-
way in the sonicated series.

As glycine and ammonia are used as pre-
cursors to RNA (Webster 1959; McKee
1962), and Webster (1959) found evidence
to suggest that nucleic acid synthesis is ne-
cessary for and coupled with protein syn-
thesis, there is a tantalizing suggestion borne
out by some of our preliminary investiga-
tions that seems to indicate that audible
sound may indeed affect nucleic acid meta-
bolism. '
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The effect of two audible sound frequencies on the germination and growth
of a spring and winter wheat'
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The effect of sound of 5 kefs and 12 kc/fs on the germination and growth of grains and seedlings of
vernalized spring (Marquis) and winter (Rideau) wheats was investigated. Untreated controls were

simultaneously followed, and all experimental series were replicated at least three times. Growth cabinets
were systematically interchanged with the replications to eliminate other variables. Sound at both
frequencies significantly stimulated the germination of Marquis grains maintained at 2° and 10 °C. At
25 °C the rate of germination was unchanged. An indication of a slightly elevated germination rate was

observed in Rideau grains held at 2° and exposed to 5 kc/s. Neither frequency significantly affected

germination at 10° ot 25°C.

Growth of plants derived from fully vernalized grains was followed by measuring total plant height,

wet and dry weight of *‘tops”, number of roots, and their fresh and dry weights. Rideau wheat grew
more vigorously at both sound frequencies. Continuous exposure to 5 kc/s both during vernalization
and subsequent growth resulted in a 200% ot greater increase in all parameters followed. The growth
response of Marquis wheat was dependent upon treatment. Some conditions of sound exposure accel-

crated growth, whereas in others growth was depr

Canadian Journal of Botany, 46, 1151 (1968)

Introduction

Stimulation of germination and growth of
barley, sunflower, pine, spruce, and Siberian pea
tree seedlings by treatment with ultrasonic fre-
quencies has been found to occur by Johnson (1),
Obolensky (1, 2), Kozubov (3), Timonin (4), and
Lisenkov (5). In all cases, stimulated growth was
accompanied by increased activity of the enzymes
v-amylase and peroxidase both in the seed and
seedlings. An increase in the respiration rate was
also observed. Obolensky and Timonin inde-
pendently found some species to be inhibited by
the same frequency and length of exposure time
that stimulated other species. Both found a
critical intensity level, below which germination
and growth were enhanced, but above which
they were inhibited (1, 2, 4). The frequency and
amount of energy required to produce these
effects appear to vary widely between species.

Very few studies concerning the effects of
audible sound have appeared in the literature.
Several descriptive papers reporting stimulation
of plant growth by exposure to daily periods of
music have been noted (6, 7, 8). However, the
effect of single-frequency audible sound on plant
growth has not, so far, been critically assessed.
No information is presently available on the
effect of audible sound on the rate of germination
of any seeds or grain. The present study on the

tSupported in part by NRCC Grant A-1737.

essed.

effect of sound frequencies in the audio range on
wheat grain seedlings was therefore initiated.

Materials and Method

Marquis (spring) and Rideau (winter) wheats, Triticum
aestivin L., were used throughout the study in paraliel
experiments, Grain was obtained {rom the Department
of Agriculture, Division of Cereal Crops, Ottawa.

. Germination Studies

This series consisted of a control group, C, not sound
treated, and two groups 5K and 12K, exposed to sound
of frequency 5 ke/fs and 12 ke/s respectively. Each group
was held at three temperatures, 25, 10° and 2 °C,
requiring a total of nine cabinets (Sherer-Gillett, model
CEL 255-6). In each cabinet were placed five blackened
petri dishes, filter paper lined, each containing 10
medium-sized, morphologically comparable grains, to
which excess water was added (7.5 ml per 8.5-cm diam
petri dish).

In the 5K and 12K groups the sound was transmitted
to the cabinets by a 4-in. loud-speaker mounted inside,
and in the middle of the rear wall. Each speaker was
driven via an impedance matching transformer by the
full output of an audio-oscillator (Hewlett-Packard
model 200CD) located outside the cabinet.

The sound pressure level was monitored at various
places in the cabinet by a meter (Bruel Kjaer).

“The sound pressure level at the petri dishes was 95 db
re 0.002 dynejcm? at 12 kcfs, and 92 db re 0.002 dyne/cm?
at 5 kcfs, and varied by less than + 1 db over the various
positions of the petri dishes. General background noise
(from machinery) was 45 db in all cabinets, but contribu-
tions from noise at 5 and 12 ke/s were negligible.

The number of grains germinated was observed at

" houtly intervals for grains held at 25°, every 4 hours at 10°

and every 12 hours on the grains at 2 °C. Germination
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was assessed to be complete when the radicle just pierced
the grain coat.

Replication of the Germination Studies

The set of nine growth conditions described above was
repeated at three different times during a 15-month
period. In each such repetition cabinets were systerati-
cally interchanged, so that control cabinets became
5 kefs or 12 kefs cabinets and vice versa. The cabinets
assigned to different temperatures were also interchanged
during one replication.

2. Growth Studies

In this series the grains (10 per blackened petri dish)
were first allowed to imbibe at 24 + 1 °C for 6 hours, and
were then divided into three groups which were chilled
at 2 °C (9) until vernalization was completed (1 week for
Marquis, 4 weeks for Rideau wheat). During chilling one
group was not exposed to sound, the other two were
exposed to 5 kcfs and 12 kc/s respectively. After vernali-
zation, the sound-treated groups were each divided into
two sets. With one of the sets the same treatment was
continued during the subsequent growth period, whilst
the other was transferred to control cabinets and not
exposed to sound. Using a two symbol notation to de-
scribe the conditions during vernalization and growth
respectively, the four resultant sets are represented by
SK,S5K; SK.C; 12K,12K; and 12K,C. The vernalized,
but sound-unexposed group was split into three sets, two
of which were sound treated during the growth period,
giving the scts represented by C,C; C,5K; and C,12K.
Each of the final sets consisted of S petri dishes with 10
young seedlings per dish.

When the seedling roots reached a length of 3 cm, two
seedlings were randomly selected from each petri dish
and singly transferred to blackened polyethylene botties
containing a culture medium (Hoagland solution, }
strength). The original sample of 50 grains per growth
condition, now reduced to 10 seedlings per treatment,
was analyzed after the selected growth period with
respect to the following parameters: plant height,
number of roots, fresh and dry weights of total root
system, fresh and dry weight of “tops™.

Growth periods chosen were 1, 2, 4, 6, and 8 weeks, For
each growth period a complete set of the combinations of
vernalization and growth conditions was required.

To reduce the number of cabinets, various samples
undergoing the same treatment at a particular time were
often housed together.

The culture medium was changed twice weekly
initially, and subsequently three or four times weekly as
warranted by plant growth. A regime of a 16-hour day
and 8-hour night was maintained in all cabinets. The
total light intensity during the daytime period was
1500-1750 ft-c provided by four 25-watt incandescent,
and eight fluorescent lights (Sylvania F48 T12-cw-Ho).

Dry weights were obtained after the plant material was
heated at 95 +1 °C for 24 hours and then equilibrated
with atmospheric humidity.

Replication of Growth Series

Each of the above experiments C,C; C,5K; C,12K;
5K,C;5K,5K; 12K,C; 12K, 12K was repeated three times
for Rideau wheat and five times for Marquis wheat, at
all the growth periods stated. In addition, systematic

CANADIAN JOURNAL OF BOTANY. VOL. 46, 1968

cabinet interchanges were made between replications, as
described for the germination studies.

Statistical Analysis
The data were subjected to statistical analysis using
Scheffé’s test at the 59 level.

Results

Germination Studies

The percentage germination was plotted against
time. At each temperature the time was deduced
at which the divergence between the curves for
the sound-treated and control groups was largest.
The results are shown in Table I for Marquis and

TABLE |

Percentage germination of Marquis and Rideau wheat as
affected by sound and germination temperature (Scheffé’s
test at 5Y; level)

Temp., °C Time % germination
Marquis wheat
2 6 days 5K 12K C
84 82 24
10 3 days 12K 5K C
98 64 50
25 14 hours 5K K ¢
64 4 4
Ridecau wheat
2 6 days 5K C 12K
94 72 50
10 3 days 12K C T 5K
100 98 o
25 14 hours 5K C 12K
90 90 84

Rideau wheat. Both wheat varieties appear to
show the greatest divergence between sound-
treated and control samples at the same times,
although for Rideau wheat the divergences are
notstatistically significant.

With Marquis wheat, the effect of sound was
temperature dependent. At 2° a larger per-
centage of Marquis seeds had germinated after 6
days, when exposed to either 5 ke/s or 12 kcfs
sound, than when left under control conditions.
At 10° only seeds kept under 12 kc/s germinated
faster than controls, whereas at 25 °C there were
no significant differences between treatments.

Rideau grain, on the other hand, did not show
statistically significant differences in germination
between treatments at any of the temperatures.

In all cases, 99.8% of the grains germinated
when left for longer periods at each of the three
temperatures. o
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TABLE 1I
Marquis wheat after 4 weeks growth (Scheffé's test at the 5% level)
Height cm
12K, 12K* C,5K 5K,C 5K,5K 12K,C C,C C,12K
48.8 46.9 46.0 45.2 42.1 41.8 41.6
Number of roots
SK,SK 12K,12K C,5K SK,C C.C 12K,C C,12K
27.5 27.4 24.8 24.3 22.9 20.1 16.0
Fresh wt. of roots, g
12K, 12K C,SK SK,5K SK,C C.C 12K,C C,12K
2.88 2.85 2.70 2.62 2.45 2.28 1.24
Dry wt. of roots, g
12K, 12K 5K,5K C,5K C,.C 12K,C SK,C C,12K
0.21 0.18 0.18 0.17 0.15 0.15 0.08
Fresh wt. tops, g
12K, 12K SK,5K C,5K SK,.C 12K,C C,C C,12K
6.49 5.61 5.60 4.96 4.43 3.90 3.48
Dry wt. tops, & -
12K, 12K SK,5K C,5K 5K,C 12K,C C,C C,12K
0.76 0.68 0.65 0.59 0.54 0.49 0.41
*Treatmerl.
TABLE III
Rideau wheat after 4 weeks growth (Scheffé’s test at the 5% level)
Height, cm
S5K,5K* SK,.C 12K, 12K C,5K 12K,C C,C
42.2 4.00 39.7 34.6 33.1 30.2
Number of roots :
5K,5K 5K,.C 12K,C 12K,12K C,5K c.C
15.9 15.4 15.4 12.8 11.8 10.7
Fresh wt. 1o0ts, §
K 5K,5K 12K, C 12K,12K C,5K Cc,C
1.40 1.27 1.05 0.88 0.69 0.44
Dry wt. roots, g
SK,C 5K,5K 12K, 12K 12K,C C,SK C,C
0.10 0.08 0.07 0.07 0.04 0.03
Fresh wt. tops, 8
SK,SK 5K,C 12K, 12K 12K,C C,5K cC
3.17 2.80 1.67 1.62 1.38 0.90
Dry wt, tops, g
SK,SK SK,C 12K,12K 12K, C C,5K Cc,.C
0.41 0.36 0.22 0.22 0.16 0.13
*Treatment.

Nore: C,12K data not included because of wide spread of values for all parameters.

Growth Studies

Compared with the controls (C,C) the different
responses of Marquis and Rideau wheats exposed
to sound did not become evident till after 4
weeks of growth, and the data taken at earlier
times are therefore not given. Table II shows the
parameters for Marquis wheat, grown for 4

weeks. The C,12K treatment evoked a depressed
growth response which was clearly significant in
the decreased number of roots and depressed
jevels of fresh and dry weights. Other treatments
were barely significant, except 12K, 12K where
there was a slight stimulation of the fresh and dry
weights of tops.
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TABLE 1V
Marquis wheat after 6 weeks growth (Scheflé’s test at the 5 level)
Height, cm
5K, 5K* C,5K SK,C C.C 12K, 12K 12K,C C,12K
- 60.1 56.8 55.3 51.6 50.3 47.0 46.1
Number of roots
5K,5K C.C C,5K 5K,C C12K 12K,12K 12K,C
63.3 50.4 49.4 47.9 47.7 46.6 " 45.4
Fresh wt. roots, g
5K,5K C,C SK,C C,5K C,12K 12K,12K 12K,C
5.20 4.83 4.53 3.91 3.89 3.72 3.62
Dry wt. roots, g
,SK C.C SK,C C,5K C,12K 12K,C 12K, 12K
0.48 0.42 0.34 0.33 0.32 0.29 0.27
Fresh wt. tops, g
SK.5K C,C SK,C C,5K C,12K 12K, 12K 12K,C
15.75 13.31 13.17 10.05 . 8.42 8.42 7.75
Dry wt. tops, g
5K,5K C.C 5K,C C,5K 12K, 12K C,12K 12K,C
2.35 1.79 1.56 1.50 1.25 1.22 1.08
*Treatment,
TABLE V
Rideau wheat after 6 weeks growth (Scheffé’s test at the 5% level)
Height, cm
SK,SK* SK,C C,5K C.C 12K, 12K C,12K
54.3 51.5 51.5 47.4 44.5 42.4
Number of roots
5K,5K 5K,C 12K, 12K C,5K C, 12K C,C
35.2 32.3 .4 0 22.2 20.6
Fresh wt. roots, g
SK,SK 5K,C C,5K SK,C C,12K C,C
3.90 3.32 2.94 2.54 1.69 1.44
Dry wt. roots, g
5K,5K SK,C C,5K 12K, 12K C, 12K C,.C
0.28 0.24 0.20 0.20 0.13 0.09
Fresh wt. tops, g
SK,SK SK,C C,5K 12K,12K c,C C,12K
12.43 10.71 9.12 7.28 4.90 4.01
Dry wt. tops, g
5K,5K SK,C C,5K 12K, 12K CC C, 12K
1.51 1.32 1.07 0.92 0.64 0.60
*Treatment,

In contrast, the results with Rideau wheat,
shown in Table III, indicate that it was signifi-
cantly stimulated by all sound treatments.

At the 6-week growth period many treatments
adversely affected the growth of Marquis wheat
(Table IV). A slight stimulation, significant only
in the height of the plants and dry weight of the

tops, was noted for the 5K,5K group. All Rideau
wheat plants (Table V) grew more vigorously
after continuous exposure to 5 kc/s. The weight
of both roots and tops were increased by 250-
3009 over control in this treatment,

After 8 weeks growth, Tables VI and VII, there
was an indication that the three series SK,5K;
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TABLE VI
Marquis wheat after 8 weeks growth (Scheffé’s test at the 57 level)
Height, cm
5K.5K* C, 12K SK,C C,5K Cc.C 12K, 12K 12K,C
72.8 70.8 67.7 67.1 62.7 62.0 61.3
Number of roots
K 12K,C SK,SK C.C 12K,12K C,12K C,5K
105.6 101.4 98.9 89.8 89.2 85.4 84.7
Fresh wt. roots, g
12K,C 5K,C SK,5K C,C C,5K 12K, 12K C,12K
14.43 12.67 10.21 8.60 8.04 7.79 7.50
Dry wt. roots, g
K,C 12K,C SK,SK Cc,C C,5K 12K,12K C, 12K
1.27 1.21 1.07 0.98 0.84 0.76 0.57
Fresh wt. tops, g )
5K,5K 5K,C 12K,C C,5K C,C C,12K 12K,12K
31.55 30.08 29.36 25.73 25.18 23.13 18.68
Dry wt. tops, g
SK 5K,C 12K, C C,12K C,5K C,C 12K, 12K
5.90 5.30 4.90 4,37 4.13 4.03 3.45
*Treatment.
TABLE VII
Rideau wheat after 8 weeks growth (Scheffé’s test at the 5% level)
Height, cm
C,5K* SK,5K SK,C C,C C,12K 12K,12K 12K,C
61.0 60.3 57.2 57.1 55.4 55.1 55.0
Number of roots
5K,5K 12K,12K 5K,C C,5K C,12K 12K,C C.C
71.0 67.8 66.8 55.1 54.1 53.2 36.0
Fresh wt. roots, g
C,12K SK,5K C,5K 12K,12K SK,C 12K,C ,C
9.64 8.31 7.26 6.76 6.60 6.26 4.79
Dry wt. roots, g
C,12K SK,5K 12K,12K 5K,C C,5K 12K,C C,C
0.96 0.77 0.69 0.64 0.59 0.50 0.35
Fresh wt. tops, g
, C,5K 5K,C 12K,12K C,12K 12K,C Cc.C
29.24 23.79 23.72 21.11 21.04 18.68 15.27
Dry wt, tops, g
5K,5K 5K,C 12K,12K C,12K C,5K 12K,C C,C
4.50 3.73 3.31 3.14 3.03 2.60 1.85

*Treatment.

12K,C; and 5K,C may have slightly stimulated
the growth of Marquis plants. Continuing stimu-
lation was seen in all treated Rideau plants after
8 weeks growth. Highly significant increments in
the fresh and dry weights of roots and tops were
obtained.

The parameter values together with their
variability are also shown in Fig. 1, a-f, for the 7
different combinations of vernalization and

growth conditions. With respect to most of the
parameters, the SK,5K treatment produced the
largest growth stimulation compared to the con-
trols. The photographs in Fig. 2, a-g, show
the 8-week-old Rideau wheat plants and the
stimulating effect of sound is readily visible.

Discussion
Sound appears to have a greater effect on the



1156 CANADIAN JOURNAL OF BOTANY. VOL. 46, 1968

8%‘ 80}

-—t>

D
(=]
T

HEIGHT {CM}

&
.
-
NUMBER OF ROOTS
i

v
[+]
T

sop
a0f
L

45—CE CBK GBK SKBK BREZK SKE BKG 30cE AR GiZK 5Kk BKJ2K SKC I2KE

SOUND TREATMENT SOUND TREATMENT
0.9

d

‘l“‘ ¢ 10

sot 1

o ]

80, 1 1 ]
Ir) =
~ (Y]
2 0 %8
g g
2 e :
% 70T ":’
°
Q
; s *
oal
5 &
3 boeed (=3
Ee0 _1 ¥
oz2f

SoF

o |
TE CoK CJK SKSKIRKRK SKC IRKC CC CSK CRK SKS5K KK 5KL 12KC
SOUND  TREATMENT SOUND TREATMENT

FiG. 1, a-f. Parameter values together with their variability for each of the seven different combinations of
vernalization and growth conditions. () Height, cm. (b) Number of roots. (c) Fresh weight of roots, g. (¢) Dry weight
of roots. o (e} Fresh weight of toos, g. (f) Dry weight of tops, g. ) ) . )




WEINBERGER AND MEASURES: EFFECT OF SOUND ON GERMINATION

-]

3001

——

280

260

()]

2
[*]
 —

§ 220 i I
. '
fey
¥ 200} l [
a .
£ o l
16.0) }
Ko}
RO—TET oK CBK SKSK BKEK SKE @KC

SOUND TREATMENT

1157

sof ’ £

40F

6)

4 *\

DRY WEIGHT TOPS

CL CSK  CRK 5KSK KK SKC 12KL
SOUND TREATMENT

F1G. 1. (Concluded)

growth of Rideau wheat plants than on that of
Marquis wheat plants, but a greater effect on the
germination of the Marquis wheat. This suggests
that at least two systems must be affected by these
sound frequencies.

Neither the germination response to audible
sound nor the different growth responses of the
winter and spring wheats to the same sound
levels can be explained at this point. It appears,
however, that the effect of exposure to sound is
transmitted to subsequent cell generations.

The amount of energy added by the sound
frequencies in this experiment is very minute,
being only one-billionth that required to break a
chemical bond and is too low to cause cavitation
of water. However, the amount of energy is
sufficient to produce a resonance effect in any
cellular organelle which has a natural period of
vibration corresponding to that of the added
sound. In such a case, the effects of individual
successive vibrations of the sound waves would
be cumulative and might induce larger vibrations
of the organelle. This might, in some manner,
affect cellular biochemical or biophysical pro-
cesses which are connected with germination and
growth. This then could account for the different

responses between the two sound frequencies and
between the two wheat varieties.

Another hypothesis involves the effects of
sound on water. Since there is no thermal ex-
pansion of water at 4 °C, a phase shift of the
sound wave may occur at jower temperatures. If
the rate of germination is not linear with regards
to temperature and pressure, grains may ger-
minate faster in one part of the sound wave than
in another. If this is true, then temperature and
pressure may re-enforce one another at 2 °C,
but not at 25 °C. This then could account for
increased germination rates of grains subjected
to sound at 2 °C but not at 25 °C. It has also
been suggested that the production of ethylene
may be involved. It remains to be seen whether
the growth-stimulating effect of Skc/sand 12kc/s
will be similarly expressed under different en-
vironmental conditions.

Obviously, much work remains to be done to
elucidate the mechanism involved in reshaping
the normal germination and growth processes.
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FiG. 2, a~g. Effect of sound treatments on the relative size of Rideau plants after 8 weeks growth. (a)
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The effects of sonication of synchronized cu

ltures of Scenedesmus obtusiusculus Chod. were examined.
Two frequencies, 4 kHz and 19 kHz were applied during various

a result of 4-kHz sonication the average cell divisi
the average rate of cell division initially increased slightly,
when the cells were exposed to prolonged sonication.
required before the cells regained their normal rate of p.
more sensitive to sonic shock during the first quarter
during the last quarter. No chromosomal effect was
specifically timed events that occur at the earlier stages

phases of the diurnal mitotic cycles. As

on decreased. During exposure to 19-kHz sonication

but mitotic division was subsequently inhibited
A *“relaxation” period of two generations was
roductivity (cell number increase). The cells were
of their 24-h life cycle and apparently insensitive

observed. It is suggested that sonication alters
of the life cycle.

WEINBERGER, P., et G. Das. 1972. The effect of an a
synchronized cultures of Scenedesmus obtusiu.

Introduction

¢ Exposure of some plant seeds to ultrasound
$23s been shown to change their subsequent
[growth. Accelerated growth following sonica-
pon has been noted for the seeds of woody
Bpecies spruce, jackpine (10), and Siberian Jarch
08) and also herbaceous plants such as wild
fice (5), sweet corn (4), and barley (6). Pro-
fonged exposure to ultrasound led to decreased
permination and lowered growth potential. High
Rudible sound ~ 12 kHz has also been shown to
ilfect seed and plant growth (11). Midrange
gdible sound, namely, 5 kHz, consistently
pmulated vegetative growth of a spring and
ginter wheat (9, 11). The present study describes
® effects of a low ultrasound frequency (19
) and an audible sound frequency (4 kHz)

fupported by NRCC Grant A-1737,

pe-<sent address: Department of Biological Sciences,
Bion Fraser University, Burnaby, B.C.
&DTA = ethylenediaminetetraacetic acid.

udible and low ultrasound frequency on the growth of
sculus. Can. J. Bot. 50: 361-365,

Les auteurs ont étudi¢ les effets de Ia “‘sonication”
i , 4 kHz et 19 kHz, ont été appliquées au cours de diverses phases

sur des cultures synchronisées de Scenedesmus

Hza produit une diminution du taux moyen de
moyen de division cellulaire augmenta d’abord

inhibée par Pexposition des cellules a une “sonica-

on the life cycle and growth of an alga, Scenedes-
mus obtusiusculus Chod. Evidence is also provid-
ed for the existence of a sensitive period when
sonication at 4 kHz adversely affects subsequent
mitosis of the algal population.

Materials and Methods
Algae

The present experiments were carried out with Scene-
desmus obtusiusculus Chod. (3) obtained from Dr. A.
Kylin, University of Stockholm, Sweden and originating
from the collection of Dr. E. C. Wassink of the Agri-
cultural University of Waghingen, The Netherlands.
Culture Medium )

The final concentration of the nutrient medium had
the following composition (millimoles per liter): KNO;,
25; MgS047H,0, 2.13; KH,PO,, 1; FeS047H0, 0.07;
Na-citrate, 0.112; Na-EDTA3 0.107; Ca(NO;);-4H,0,
0.1; and (micromoles per liter) H3BO;, 46; MgCl-4H,0,
0.79; CuS04-5H;0, 0.313; (NH4)6Mo070,4-4H,0, 0.0153;
NH4VO;, 0.0187; KCr(SOq);-12H,0, 0.0194; NiSO;4--
6Hz0, 0.0171; Co(NO3)26H,0, 0.0168; TiCl;, 0.0214;
Na;Wo4-2H,0, 0.0055 (2, 7). Analytical grade reagents
and deionized glass-distilled water were used. The trace
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elements were dissolved initially in 0.1 N H;SO4. Final
pH of the nutrient solution was 4.9 + 0.1 and the final
concentration of H;SO4 was 10~5 N. All glassware and
solutions were sterilized and aseptic techniques were used.

Culture Conditions

The culture was kept in 60 ml nutrient solution in
250-ml Erlenmeyer flasks which were gently shaken at a
rate of 80 oscillations per minute. The shakers were
housed in controlled environment growth chambers.

Light was provided by an overhead panel of incandes-
cent (six 100-W G.E. lamps) and fluorescent (four 20-W
cool white) lamps. These provided a total illumination at
the surface level of the culture medium of 600 £ ft-c.
The temperature was kept constant at 26 + 1°C. The
air (enriched with 3% CO,) supplied to the cultures was
passed through filters of cotton wool and activated
charcoal in series.

Synchronization

Stock cultures were kept on nutrient agar slants in a
continuous, low level (600 ft-c) of light, at a temperature
of 26 + 1°C. A preculture was inoculated from such an
agar slant and grown under diurnal light (600 ft-c) and
dark conditions (15:9 h) in the liquid nutrient medium
for 48 h at a temperature of 26 + 1°C. At this time the
cell density reached 5 million per milliliter. The culture
was then poured into a glass cylinder (covered with
aluminum foil to keep out the light) and the whole put
into a dark sterile chamber kept at 3 + 1°C while the
algae sedimented. After several days, 3 ml was pipetted
from the bottom of the cylinder and used to inoculate the
nutrient medium. FErlenmeyer flasks containing medium
plus inoculate were then placed on the shaker in the
thermoregulated chambers. After 48 h the sedimentation
procedure was repeated. This procedure produced cultures
that were fully synchronized and completed their life
cycle within 24 h when exposed toa 14h :9 h day:night
photoperiod. However, of the total ceil population only
70-75% actually produced autospores (4) at each cycle.

Sensitive Stage of Scenedesmus Life Cycle
Algal cells were exposed for 4 and (or) 8h to 4 kHz
sonication at predetermined times of their life cycle.

CANADIAN JOURNAL OF BOTANY. VOL. 50, 1972

Cell Counting

Cells were counted in a hemacytometer ceil (Levy
chamber, American Optical Co., Buffalo, N.Y., U.S.A.)E
At each time period, on different aliquot samples, the:
counting was performed at least three times, and from
the arithmetic mean was computed the total number of
cells. The difference between counts of the same medium
was never more than 3%.

Cell Dry Weight

The dry weight was determined on a 4-ml aliquot after;
drying at 80°C. Calibrated, 10-ml centrifuge tubes (No;,
C 3900, Scientific Glass Apparatus Co. Inc., New Jerseyy
were used to measure the total cell volume after centri~:
fuging at 6700 rpm for 25 min. :

Nuclear (Chromosome) Staining

Sample aliquots were filtered by mild vacuum suction
on a small piece of glass fiber filter paper which was
withdrawn when visibly well covered with algal cell.
deposit. This paper was then put into a fixative medium,
composed of glacial acetic acid, ethanol, and chloroform
1:6:3 (v/v/v) for 30 min. After this, the filter paper con-
taining the cells was transferred to 1 N HCI for 15 min
at 60°C. The cells, still on the original paper, were rinsed
with distilled water and the nuclei stained blue with:
0.29, brilliant cresyl blue (1). The stained algal cells were’
mounted on a slide in glycerine. The stained nuclei were:
counted under a light microscope with total magnifica~
tion of 937.5 X.

Frequency of Sonication

The frequencies 4 kHz and 19 kHz were generated by
a standard audio-oscillator and matched to one of two
barium titanate crystals housed under a small stainless
steel tank used as the sonicating chamber. Both fre-
quencies were amplified to obtain a gradient energy level
of 1.3-2.0 W per square centimeter on the base plate of”
the chamber. During sonication, the cultures in the Erlen-
meyer flasks were subject to gradient energy levels of 1.0
to 1.8 W per square centimeter.

Growth Conditions )
The flasks containing the Scemedesmus cultures in
culture medium were centrally positioned in the sonica=
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_Fig. 1. Synchronous cultures of Scenedesmus sonicated at 4 kHz: relative change in percentage cell
division following 216 h of continuous sonication followed by “relaxation time.”. .
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‘tion tank. Water was put into the sonication tank till it
-yeached a beight 3 cm above the surface level of the
culture medium in the flasks. The sonication tank was
'plaoed on the shaker in the growth chamber; the other
environmental conditions for growth of the culture were
the same as stated above, The water temperature of the
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tank was constantly monitored and remained at 26 +
1°C. Four-kilohertz and 19-kHz frequencies could be
applied while the tank was continuously rocked during
the growth of the culture. Control flasks were always
kept under similar conditions in duplicate tanks but
without sonication.

TABLE 1
Effect of sonication at 4 kHz on the growth of synchronous cultures of Scenedesmus

’ Initial Final i R Average cell  Dry matter,
Sonication no. of cells no. of cells Final cell concentration  dry weight, mg /100 pl
period, h X 10~4/ml X 106 fml Initial cell concentration  mg X 10-7 cells
Control 3.2540.05 5.5240.0 7170 1.74 29.3
0-72 sonicated 3.25£0.05 4.62+0.05 142 1.78 30.0
Control 3.60£0.04 5.94+0.09 165 1.70 29.0
144-216 sonicated 3.60+0.06 5.02+0.08 139 1.75 29.6
3
8 Isk
‘o 19 KC
£ Ve
E o \ Sonication
E sk © o4 stopped
[}
c G\g
B 10 >0
.2 I
o 0\8 0.
§ 1 \ :
@ 1 o
2 o} . W
Z 1o 0 ~~g—=8—"
@ 1 I 1 : 4 ' 5] 1 H 1 1
o 24 48 72 96 120 44 168 192 26 24 48

TIME (hours)

_FiG. 2. Synchronous cultures of Scenedesmus sonicated at 19 kHz: relative change in percentage cell
division following 216 h of continuous sonication followed by *‘relaxation time.”

TABLE 2
Effect of sonication at 19 kHz on the growth of synchronous cultures of Scenedesmus

Final

Initial no. of cells . . Average cell Dry wt.,
Sonication no. of cells X 1076 /ml, Fipal cell concentration  dry wt., mg mg /100 ul

period, h X 10-4/ml after 48 h Initial cell concentration X 1077 celis
Control 5.16+0.06* 2.1440.02 41.5 1.49 28.6+0.2
0-48 sonicated 5.1540.05 2.36+0.04 46.0 1.46 29.0+0.5
Control 5.16+0.06 6.04+0.07 117.0 1.45 29.0+0.4
48-72 sonicated 5.15+0.05 6.37+0.08 123.0 1.43 29.4+0.8
Control 5.00+0.07 6.25+0.04 125.0 1.56 29.5+0.4
72-144 sonicated 5.26+0.08 6.25+0.01 119.0 1.58 30.4+0.2
Control 5.32+0.04 6.55+0.03 123.0 1.70 29.1+0.3
144-216 sonicated 5.33+£0.02 5.86+0.06 1.74 29.6+0.2

110.0

¢+ S.D.
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Results

Continuous sonication at 4 kHz resulted in a
progressive decrease in the rate of cell division
of Scenedesmus cells. A decline of 15% was
obtained at 48 h; further sonication merely
maintained this lowered level of productivity
(Fig. 1). After 216 h, sonication was stopped,
and within 48 h (representing two life cycles) a
normal rate of cell division was obtained.
Although sonication led to a decrease in the
percentage cell division, the average cell dry
weight was unaffected (Table 1).

By contrast, continuous exposure to 19 kHz
led to an initial 109, increase in the percentage
cell division of the algal cells (Fig. 2). However,
exposure for a further 48 to 192h progressively
inhibited cell division. No further change was
noted in the 192- to 216-h period (Table 2).
Sonication was stopped at 216h, and once
again there was a “relaxation time” of two life
cycles before normal rates of cell division were
obtained. This “normal” level was maintained
through at least 10 observed life cycles in the
absence of sonic exposure.

Throughout the 216-h sonication period algal
cells exposed to 4 kHz had more single-nucleate
cells and fewer multinucleate cells than the
control cells (Fig. 3). Fewer sonicated cells were
preparing for division. A similar though slightly
less pronounced reduction in the number of
nuclei per cell was observed in the cells sonicated
at 19 kHz.

100¢

Sonicated 4 KC,
. 19 KC,

216 h
216 h

60

40

Percentage distribution of nuclei

Number of nuclei per cell
Controt LT ¢ 4 ke[ : 19 xcEA

Fig. 3. The effect of prolonged (216 h) sonication
at 4kHz and 19kHz upon the mitotic activity of
synchronous Scenedesmus cultures. Cells were assessed
at the 13-h period of their life cycle. :

CANADIAN JOURNAL OF BOTANY. VOL. 50, 1972

Details of the mitotic clock in Scenedesmys
grown under the conditions described here age
shown in Fig. 4. Autospore formation is ob-
served 4% h after the commencement of the dark
period at 11.30 a.m., while separation of the:
aggregated cells is only apparent at 2 p.m.

The algal cells are most sensitive to 4-kHz
sonication during the early portion of their life
cycle (Table 3). Four hours continuous sonica-
tion immediately after autospore separation
(04 h) was most effective in depressing sub-
sequent cell divisions. Rating effectiveness as
energy input per unit time, then 4-h exposure at
the 4- to 8-h period of the 24-h clock proved
more effective than a continuous 8 h of sonica-
tion spanning 0-8 h. Between 19 and 24 h the
rate of subsequent cell divisions of the algal
cells was totally unaffected by sonic exposure.

FiG. 4. The life cycle of synchronized cells of Sce~
nedesmus obtusiusculus Chod. as_ related to the 24-h
cycle. Outer circle: life cycle; middle circle: time clock;
inner circle: diurnal cycle.

TABLE 3

Determination of the sensitive phase of synchrqnizgd
cultures of Scenedesmus to periods of 4 kHz sonication

Sonicated stage
in life cycle, h

9%, decrease in cell division,
in following 24-h cycle

0-8 16.6
0-4 19.4
4-8 13.0
3-11 9.6
11-19 6.0
19-24 0
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Discussion

From the results of the present investigation
it appears evident that although the mitotic

: clock of Scenedesmus was not affected by sonica-

tion at 4 kHz the rate of cell division was altered.
Gradation of the energy output level within the
observed limits during the course of replicate
experiments did not appear to alter this effect.
Evidently, however, neither the initial stimula-
tion evidenced after 24-h exposure to 19 kHz,
por the subsequent depressant effect following
further exposure to this frequency or 4 kHz,
resulted in any kind of hereditable response at
the intensity of sopication used in these experi-
ments. When the sound was stopped, a relaxa-
tion time of two life cycles was required before
the cells regained their normal rate of division.
This was true for both 4-kHz- and 19-kHez-
sonicated cells. This short period (two genera-
tions), preceding a normal rate of growth,
precludes a dauermodification effect.
Scenedesmus cells were most sensitive to sonic
shock in the early part of their life cycle. Evi-
dently, under the present experimental con-
ditions, the metabolic events taking place follow-
ing division (rather than preceding it) are im-
portant in determining subsequent divisions.
As the effect of prior sonication is carried over
to the Fy and F; generations, but not F;, it might
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reasonably be supposed that metabolic events,
rather than profound ultrastructural changes of
organelles, influence the observed changes.
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Influence of Sound Wave Stimulation on the Growth of
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Abstract. In this paper, we adopt the QGWA-03 plant audio apparatus to inves-
tigate the sound effects on strawberry in the leaf area, the photosynthetic char-
acteristics and other physiological indexes. It was found that when there were no
significant differences between the circumstances of the two sunlight green-
houses, the strawberry after the sound wave stimulation grew stronger than in the
control and its leaf were deeper green, and shifted to an earlier time about one
week to blossom and bear fruit. It was also found that the resistance of strawberry
against disease and insect pest were enhanced. The experiment results show that
sound wave stimulation can certainly promote the growth of plants.

Keywords: environmental factors, sound wave stimulation, sunlight greenhouse,
strawberry. C - N

1 Introduction |

Plants are stimulated inevitably by a variety of external environmental factors in the
growth process and these stimulations have different extent influence to plants' growth,
and then influence the crops’ output and quality. As a flexible mechanical wave, the
sound wave is a form of  alternative stress and also a universal source of external
stimulation to plants. Studies have shown that a certain frequency or sound intensity of
the sound wave stimulation can promote the growth of plants. Scholars have done a lot
of research on the role and mechanism of sound waves on plants. The approaches are
used mainly in the form of music sound and pure tone (single frequency sine wave).
In music sound processing, music sound (natural sounds) had significantly improved
the number of seeds sprouted compared to the untreated control, and there were no sig-
nificant differences between harsh noise group and the untreated control (Creath et at.,
2004). Under both light and dark conditions, sound up-regulated expression of the rbcS
and ald by using classical music and single-frequency vibration signal (Jeong et at., 2008).
In pure tone processing, the hypocotyls’ elongation and gene expression of Arabi-
dopsis thaliana seeds were both improved by sound stimulus of about 50Hz and
90dB (Johnson et at., 1998). Chinese Academy of Sciences, Department of Applied
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Chemistry of China Agriculture University and Department of Engineering Mechanics
of Tsinghua University jointly find that a range of sound waves can stimulate tobacco’s
synchronization of cell division and promote DNA synthesis in the S-stage of cell
division, and then improves plants growth and development (Li Tao et at., 2001).
Sound wave stimulation can significantly enhance or inhibit the ATP content of Acti-
nidia chinensis callus. Moderate sound stimulation can increase the activity of ATP
synthase and is conducive to the level of energy metabolism of plants (Yang Xiaocheng
et at., 2003; Yang Xiaocheng et at., 2007). By using QGWA-03 plant audio apparatus
(frequency range: 100-2000Hz), tomato’s yield increased by 13.2%, and its disease of
grey mold decreased by 9.0% (Hou Tianzhen et at., 2009).

At present, the sound wave stimulation studies on the impact of plants are increas-
ing, but the sound effect and mechanism are still controversial. To this end, QGWA-03
plant audio apparatus (PAA) was used to stimulate the strawberry growing in the
sunlight greenhouse, and the sound effects to leaf area, photosynthetic characteristics
rate and other physiological indexes were researched. This paper is our preliminary
study of sound stimulation mechanism.

2 Materials and Methods

2.1 Test Materials and Design

The test was started in the sunlight greenhouse from November 2008 to January 2009 in
Beijing Xiaotangshan National Agricultural Demonstration Zone. We selected 60 healthy
strawberry seedlings (U.S. "Sweet Charlie") which grew in the same condition and trans-
planted them into white plastic flowerpots with medium loam. Then put the flowerpots
into two sunlight greenhouses respectively (30 pots each) which were 80m apart. In the
two sunlight greenhouses, conditions of structure, environment, irrigation control, and the
relative position of flowerpots were basically the same between each other. We carried out
the sound stimulation experiment (the PAA was put in the middle of the pots) in one
building, and the other one used as control. Test arrangement is shown in Fig.1.

(a) the sunlight greenhouses (b) strawberry seedlings in the flowerpots

Fig. 1. Layout of sound wave stimulation experiment on strawberry in sunlight greenhouse



Influence of Sound Wave Stimulation on the Growth of Strawberry 451

The sound wave treatment was begun when the strawberry seedlings were trans-
planted into the greenhouses, and once every two days to play, and 9:00 to start dealing
with each 3h. The frequency and volume were determined by the temperature and
humidity of greenhouse. We measured the leaf area and photosynthetic indicators of
strawberry at the beginning of growing season, squaring period, flowering period and
fruiting stage. The production and disease re51stance of strawberry were also deter—
mined in the fruiting stage. ’

2.2 Determinations

We used LI-3000 portable leaf area meter (LI-COR Inc. USA) and LI-6400 (1L.I-COR
Inc. USA) portable photosynthesis meter to measure the leaf area and photosynthetic
characteristics. Results are expressed as means £ SDs. Data were analyzed using
Non-parametric test of two independent samples included in the SPSS version 13.0
software (SPSS Inc, Chicago, Ill). Statistical significance was set at P<0.05.

3 Results

3.1 Sound Effect to the Leaf Area of Strawberry

Fig.2 shows that in the beginning of growing season, squaring period and fruiting stage,
the leaf area in the treatment are significantly greater than control (P<0 01); but there is
no significant difference i in the flowering penod

Fig. 2. Sound effect to the leaf area of strawberry

3.2 Sound Effect to the Photosynthetic Characteristics of Strawberry

Fig.3 shows that during the four stages, there is no significant difference of the inter-
cellular CO, concentration (Ci) between the two groups, but the transpiration rate
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Fig. 3. Sound effect to the photosynthetic characteristics of strawberry

(Trmmol) and conductance to H,O (Cond) are significantly greater than control
(P<0.05). Only in the fruiting stage, the photosynthetic rate (Photo) has significant
difference (P<0.05).

3.3 Sound Effect to the Yield and Disease Resistance of Strawberry

We surveyed the yield and disease situation in January 18, 2008. Tablel. shows that the
disease rate in the treatment is significantly less than control; but there is little effect on
the yield.
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Table 1. Sound effect to the yield and disease resistance of strawberry

Yield (kg) Yield per plant (kg) Disease rate (%)
Sound stimulation 1.53 0.051 16.67

CK 1.63 0.054 50.00

3.4 Discussion .

It is found that sound stimulation has great effect on the physiology of strawberry, and
it has different impact in the different physiological stages.

Viewing in the entire growth period, sound waves do promote the leaf area of
strawberry, but the effects on the Photo and Ci are not obvious. The trend of sound
influence on Cond and Trmmol are both firstly increasing and then decreasing. It in-
dicates that the Trmmol of strawberry leaf is mainly affected by stomata factors.
Trmmol decreases in the latter growth stage. It shows that sound has little effect on the
growth of strawberry after the flowering period and also explains the reason of pro-
duction without significant changes. In addition, the experiment was not started in the
breeding period, so it may be another reason for the un-improving production. During
the initial growth period, the improvement of Trmmol promotes the transportation of
water and mineral elements, so it increases the disease resistance (Wu Weihua, 2003).

4 Conclusion

In this paper, experimental results show that sound waves not only can promote the
growth of strawberry, but can also increase the disease resistance. About the mecha-
nism of sound waves improving the growth of plants, there are three possible reasons:
environmental stress (including the sound waves stimulation) changes the fluidity and
permeability of membrane; the signaling molecule of Ca2+ deliveries the stress sig-
naling to other signaling molecules; the spread of stress signal causes related gene
expression (Liu yiyao, et at., 2000). But we believe that there is phenomenon of
spontaneous sound in plants. When the frequency between external vibration and plants
spontaneous sound are consistent, the resonance will occur, thus promoting plants
growth. We did the pre-test by using the He-Ne laser Doppler vibrometer to measure
the sound frequency of Alocasia, and found that in normal growth conditions, plants’
spontaneous sound frequency was in low-frequency range of 40-2000Hz (Luan Jiyuan,
et at., 1995; Hou Tianzhen, et at., 1994). At the same time, we used low-frequency
sound waves to stimulate more than 50 kinds of crops, and achieved remarkable effects
(Hou Tianzhen, et at., 2009).

To sum up, we believe that the mechanism of sound effect to plants can be explained
in two ways. From the biological point of view, sound may affect the characteristics
and function of plant cell membrane, and gene expression. But from the physics point
of view, the frequencies of sound vibration and plants spontaneous sound are in line,
and then the resonance occurs. This experiment is only the initial discussion on the
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mechanism of sound stimulation to plants, and it is the foundation for exploring the
mechanism from the perspective of plants’ vibration characteristics.
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'THE EFFECT OF SOUND ON THE GROWTH OF PLANTS
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 ABSTRACT

This project is intended to show how the rate of growth of two different plant species was affected by
sounds of varying frequencies. Two plant species, beans and impatiens, were selected because of their rel-
atively fast growing rates. Ambient conditions were regulated by environmental chambers in which the
plants were housed. One chamber was used as a control for the plants, and the plants in the other chambers
were subjected to sounds of different frequencies at roughly the same sound intensity. Sounds of pure tones
and random [wide band] noise were used. The changes in the growth of the plants were monitored every
two days for twenty-eight days. Upon completion of the tests, it was observed that optimum plant growth
occurred when the plant was exposed to pure tones in which the wavelength coincided with the average of
major leaf dimensions. It is suggested that this was due to the “scrubbing” action of the traversing wave,
causing air particle motion on the surface of the leaf; this movement removed the stagnant air layer adjacent
to the leaf, thus increasing the transpiration of the plant. 1t was also noted that the plant growth was less
when exposed to random noise. . o : ' '

SOMMAIRE

Ce project avait pour but de montrer comment le taux de croissance des deux espéces de plantes étre influé
par une varieté d’ondes sonores. Les deux espéces, des haricots et des impatiens, ont €té choisis a cause de
leur croissance rapide. Les plantes furent placées dans des sailles donc les conditions ambiantes étaient
réglées selon les critéres environnmentales. Une salle servit de contréle pour les plantes. Dans les autres
salles, les plantes furent exposées & divers ondes sonores d’environnment a la méme intensité. Des ondes
sonores claires et croissant au hazard furent difusées. Les taux de croissance furent servi des prés. C'est &
dire, a tout les deux jours jusqu’au visit-huitieme jour. A la fin de ces tests, nous avons observé €t€ la crois-
sance optimum a eu lieu dans les plantes exposées aux ondies sonores claires, et que la longeur des ces ondes
coincidait avec la dimension moyenne des feuilles. On suggére que ceci s’est produit quand les ondes
sonores ont “balayé” les particules dans I’air sur la surface de la feville. Ce déplacement d’air stagnnat
attenant la feille permet ensuite & celle-ci d’augmenter la transpiration végétale. Aussi, nous avons observé
une baisse de croissance dans les plantes exposées aux ondes sonores choisies au hazard,

on coleus plants in which one group was subjected to ran-

Very little research has been conducted on the specific effect
of the growth of plants subjected to sounds of varying inten-
sity and frequency. Any environmental factor that places a
biological system under stress can affect its performance
and/or behaviour. The effect of sound on physiology and
behaviour of animals and man has been studied by various
researchers [1, 2, 3, 11, 13, 14]." . However, only a limited
amount of detailed information is available on the effect of
sound on plant systems [4, §, 9, 10, 12].

An article entitled “The Effect of Noise on Plant Growth”
[4], stimulated an interest in further research in this field.

The author, A.E. Lord, performed random noise experiments

3 - Vol. 29 No. 2 (2001)

dom noise and a second group was used as a control. Lord
came to the conclusion that botanists had not carried out suf-
ficient experiments to show causes behind the effects that he
observed, and he put forward the idea that the rate of water
transpired out of the leaves is affected by the sound.
Transpiration, in turn, affects growth. Typical leaf structures
and the topic of transpiration can be found in textbooks on
botany [e.g. reference 15, 18, 19, 20].

It has been reported [§, 6, 7] that music will increase plant
growth, but it is not known what preferred frequencies (if
any) in the music have the most pronounced effect on plant
growth. Many of the papers (sce above) had very little detail
about the conditions under which the plants were grown,

Canadian Acoustics / Acoustique canadienne



how conditions were controlled {or if they even were con-
trolled), and exactly how the growth rates were monitored.

Singh and Ponniah [5, 6] were two of the pioneers in this
work. They played obscure violin pieces intermittently to
plants at certain times of the day, and they occasionally made
use of tuning forks as the sound source. Very seldom, if ever,
were the experimental methods or type of analysis revealed.
Generally, a table of results was presented and it was left to
the reader’s imagination to determine how these results were
obtained. Singh’s work was referred to extensively in the
original article by Lord. Very little constructive information
was obtained from this source.

One of the more amusing accounts of sound tests on plants
appeared in the May 1993 issue of Popular Mechanics, eati-
tled “Growing Corn to Music” [7]. It was seen that the
“music” plants sprouted faster, were greener, and their stems
were thicker and tougher than the “silent” plants. Although
the results were interesting, this article is not scientifically
grounded.

An interesting paper was obtained from the Imternet by
Bruce M. Pixton, titled “Plant Growth in a Sound Polluted
Environment” [12]. He did not use environmental chambers,
but built 2 box with three side-by-side sections with soil in
the bottoms; one section was used for control seeds, and the
other two were subjected to sounds (pure tones and random)
from audio speakers at the bottom of each pactition under the
soil. The loud sounds were audible in the room. He played
sounds of 5,000 Hz and 13,300 Hz to alyssum seeds, both
before their germination and after they had sprouted. He
compared the number of seeds sprouted and the sprouts
which were 2 cm or taller with the control group of seeds, all
under similar ambient conditions, i.e. room conditions and
light from a window. He concluded that loud, high frequen-
¢y, sound tones increased the rate of plants sprouting and
growth, He noted that the random noise had the opposite
effect. He did not venture a reason for this.

Pearl Weinberger and Mary Measures, at the University of
Ottawa [8, 9], experimented with spring wheat [Marquis]
and winter wheat [Rideau]}, exposing the plants to varying
frequencies either during the germination period, or during
the growth period, and sometimes during both periods. They
observed a marked increasc in the growth stimulation of
plants treated with 5 kHz sound when compared with con-
trols (with no sound). In these experiments, their time was
limited, and hence it was thought that their results were not
extended over a sufficiently long period of time.

The only other paper with any relevance to this project dealt
with the effects of random noise on tobacco plants [10].
Woodlief, Roysier and Huang, did not usc a control group as
the technique of determining the growth rate for tobacco
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plants. It was found that there was a significant decrease in
the slope of the growth rate curve after the noise was
imposed, and the conclusion was that the random noise envi-
ronment was detrimental to the growth rate of the plants. To
quote from their paper, “the sensitivity of the plants to the
random noise environment seemed to be coupled with initial
plant size in that the smaller plants seemed to be more sensi-
tive to this environment”.

Many of the papers from the literature did not have applica-
bility to this experiment, as was the explanation of results.
However, Lord’s idea about the rate of water transpired out
of the leaves being affected by the sound provided the basis
for the analysis made in this paper.

2. APPARATUS AND PROCEDURE

The plants were housed in environmental chambers, 162 cm
high, 153 cm wide, 84 cm deep with 2 cm thick walls [Figure
1]. The environmental chambers were made by Percival Co.
of Boone, lowa, U.S.A. They controlled the temperature and
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F igure 1. Environmental Chamber
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lighting, and provided a constant flow of air by means of in-
built fans and vents. The operating specifications of the
chambers were: Photoperiod: DAY/NIGHT; Thermoperiod:
0 to 150 degrees F / 15 to 65 degrees C; and Fluorescent
lighting: 6 tubes, cool white, 40 W '

The chambers had separate controls to regulate light intensi-
ty, temperature and airflow. There was minimal air move-
ment in the chambers. Either two or three of these chambers
- all identical — were used during the twenty-eight day test
period. The watering rate of the plants was monitored man-
vally using a graduated cylinder. The sound was produced
by a signal generator, amplifier and a speaker, which were
placed inside the chamber [see Figure 1]. Each signal gen-
erator had a range of twenty to twenty thousand Hertz
[cycles per second-Hz] and was capable of producing the
frequency as a single sine wave or as a mixture of frequen-
cies over a range [equal energy per unit bandwidth — white
or random noise]. These signal generators and amplifiers
were constructed by the Electronics Shop of the Faculty of
Engineering Science. The speakers were co-axial, made by
Altec and capable of a frequency response of twenty to fif-
teen thousand Hz. The sound pressure level was the same in
all of the chambers, and averaged 91 to 94 decibels, meas-
ured on the linear scale with a Bruel and Kjaer Sound Level
Meter and a one-half inch microphone. These measurements
were taken at eight different positions around the plants,
averaged, and monitored regularly. {See reference lb for a
description of the meter and microphone.]

The Plant Science Department at The University of Western
Ontario offered its services in helping to set up an experi-
ment, in choosing suitable plants, providing the environmen-
tal chambers, and helping to analyze the results. The Sound
and Vibration Laboratory of the Faculty of Engineering
Science provided the sound generdnng and measunng
equipment.

The impatiens plants were started from cuttings four weeks
before the start of the test days. From four to eight of the
plants were used in each test. Cuttings from one impatiens
plant were taken initially and placed in the potting beds in
the greenhouse. All of the impatiens plants used later in the
experiments were propagated from these initial cuttings. To
take cuttings from the same plant is the only way to get
plants as genetically close as possible [15]. This is termed
cloning and is a fairly important genetic control. The beans,
Dwarfbush Stringless Green Pod, were grown from seed
seven days before the experiments started. It was not neces-
sary to use cuttings from beans; they grow rapidly. Again,
four to eight plants were housed in each chamber, along with
the impatiens plants, during the testing.

It should be noted that, even though there was a reverberant
sound field in the chamber [due to reflections), it is believed
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that the major sound which affected the plants was in the
direct path of the sound from the speakers. This can be seen
in the schematic drawing in Figure 1, and is explained in
detail in References 1 and 13. (See Conclusions and
Recommendations with regard to further study.)

Due to the fact that there was a minimum of space in the
chamber, which was in the direct path of the sound, only two
different species of plants were tested in each chamber.
Ideally, a larger number of different species should have
been tested, as the results may not be generally applicable to
all kinds of plants. The ones used in this project were both
green and leafy, and anything that was happening in the
leaves or stem would be reflected in the subsequent height of
the plant. Seven groups of plants were tested. The first four
tests of sound experiments were chosen randomly. It was
decided to test with random noise, a low frequency sound
[500 Hz] and other higher frequency sounds. Those chosen
were 5,000 Hz and 12,000 Hz. For reasons discussed later,
6,000 Hz and 14,000 Hz were sclected as the last two fre-
quencies to be tested.

The plants were watered daily, each species receiving the
same quantity of water. The height measurements were
taken every two days with the plant extended to its full
length, and recorded. The measurements were taken over a
twenty-eight day testing period.

3. DISCUSSION AND OBSERVATIONS

At the outset of these experiments, it was reasoned that there
might be a relationship between the wavelength of the sound
generated and a characteristic dimension of the leaf.

Figure 2 represents the outline of a bean leaf, and there is a
small particle of air moving back and forth on the surface of
the leaf with velocities of positive and negative “v” 11, 13].
This wave movement occurs as a result of the diaphragm of
the speaker moving back and forth, setting up a travelling
compression and rarefaction wave. The compression results

Figure 2. Sound Propgation along a leaf
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Figure 3. Plant Growth Characteristics Curves for Bean Plants

in a positive pressure {above atmospheric] and the rarefac-
tion in a negative pressure [below atmospheric]. This is
propagated across the surface of the leaf and is commonly
represented as a sinusoidal air pressure variation. The parti-
cle velocity is proportional to the sound pressure [13], and a
positive pressure results in a positive particle velocity, the
magnitude of the velocity being proportional to the pressure
at any point as it moves across the leal. The same process
results from a negative pressure, only with the particle veloc-
ity in the opposite direction. This creates a scrubbing or
brushing action on the surface of the leaf, which wipes away
any stagnant film of moisture and allows the plant to breathe
[transpire] more freely [15, 19].

The first four sets of sound resnits obtaincd, which were for
the random noise, 500 Hz, 5,000 Hz, and 12,000 Hz, seemed
to bear out the contention that the relationship between the
frequency [and its wavelength] and the dimension of the leaf
had some effect [Figures 3 and 4]. The average dimension
for the bean leaf [measured from the control group] gave val-
ues of 2.4 inches by 2.4 inches. A wavelength of 2.4 inches
corresponds to a frequency of 5,600 Hz for the given condi-
tions. The best results for the beans had been for 5,000 Hz
{wavelength = 2.7 inches], so that 6,000 Hz was chosen as
one of the two remaining frequencies to be tested. Tt has a
wavelength of 2.3 inches and, as can be seen in the results
{Figure 3], gave the best growth curve for the bean plants.

The average dimensions for the impatiens leaf [again meas-
ured from the control group] gave values of 1.0 inch by 1.7
inches. A wavelength of 1.0 inch corresponds to a {requen-
cy of 13,500 Hz and the 1.7 inches to a frequency of 8,000
Hz. For the impatiens, the best results had been for the
12,000 Hz frequency [wavelength = 1.1 inches], so the 1.0
inch dimension was narrowed in on [average width of leaf]
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and a frequency of 14,000 Hz was chosen with a wavelength
of .98 inch [Figure 4]. This gave the best results for the
impatiens plants.

When the growth changes, measured every two days, were
plotied for the complete test period and all frequencies, the
growth characteristic curves resuited [Figures 3 and 4]. The
horizontal axis represents the time in days and the vertical
axis the height in inches.

Higher frequencies, and hence smaller wavelength, would
result in a wave with more nodal points on the leaf, which
are points of zero pressurc with respect to atmospheric, or
points of zero velocity. This means that there are more
places on the leaf surface where the film of moisture is not
being removed. These higher frequencies were tested for the
beans, and the results were not as good as the results for the
higher frequencics close to the preferred one where the
wavelength was approximately equal to the dimension of the
leaf [Figure 3].

One might suspect that a wavelength that corresponds to two
times the dimension of the leal might give the best results.
This has the least number of these nodal points, but there was
insufficient time to test this idea.

As a result of previous work, it was expected that the effect
of the random noise on the plants would cause a decrease in
their growth rate [10]. Any experiments to date have found
that this is the manger in which plants respond to random
noise [ 4, 10 and 12]. The bean plants [Figure 3] responded
as expected, but the impatiens plants [Figure 4] showed an
improved growth rate [as compared to the control group].

Woodlief [10] did observe that the smaller tobacco plants
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Figure 4. Plant Growth Characteristics Curves for Impatien Plants

that he tested were more affected by the sound. In this
experiment, the beans were just beginning to germinate at
the outset of testing, while the impatiens plants were well
developed at four weeks. This could be the reason for the
more pronounced effect on the bean plants. Had the testing
extended further, it is possible that the random noise impa-
tiens’ growth rate would fall below that of the control group.
This points warrants further investigation.

A statistical analysis of the results, as carried out by Wai
Keung Li of the Faculty of Social Science, is given in refer-
ence 17. This analysis showed that of the fixed frequencies,
random frequencies and control, the fixed frequencies have
a significant effect on plant growth when compared with ran-
dom frequencies and the control.

4. CONCLUSIONS AND RECOMMENDA-
TIONS

From the results of the experiments as shown in Figures 3
and 4, it is clear that, in time, i.e. after 28 days of testing, the
optimum growth of both the beans and the impatiens plants
occurred when the wavelength of the sound coincided with
the plant leaf dimension. This conclusion cannot be drawn
for the growth periods of up to about 16 days. Below this the
results are mixed and inconclusive. It should be noted that,
for the beans, the growth with the random noise was less
than the growth with any of the pure tones. There was not
this marked difference between the growth in the impatiens
plants when subjected to random and pure tones [Figure 4].
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In the latter days of the testing, growth with the random
noise was less with the bean plants [Figure 3] than with the
impatiens plants [Figure 4]. This is something that warrants
further testing, especially with a larger number of plants,
perhaps a larger species variety, and a longer testing period.

It might be assumed that the growth rate of the plants when
exposed to pure tones [with a wavelength coincidental with
the leaf width] at a higher sound pressure level [above 90
decibels] would be even greater than measured in these
experiments. Further, it is noted that the sound tone fre-
quency where the wavelength equals twice the plant leaf
dimension might be tested to determine if this would be the
optimum frequency for the best growth results. These points
should be investigated in further studies.

It should be noted that the correlation between wavelength
and leaf size, and resulting increase in transpiration, is but
one potential explanation of the observed plant growth.
However, there are many physiological processes at play in
the general phenomenon of growth. The effects of sound
wavelength under several regimes of light intensity and rel-
ative humidity should be studied; physiologically, it would
be interesting to explore the potential effect of sound wave-
length on the rate of extension of the leaf after it is formed;
and biochemically, it would be interesting to look at the
effect of sound wavelength on the rate of photosynthesm in
leaves of varying ages.

In addition to the recommendations mentioned above, there
is a further aspect of the study which bears investigation. It

Canadian Acoustics / Acoustique canadienne



was assumed that the effect of reflection in the chambers
would be of little consequence because the plants were
placed in the direct path of the sound from the speaker.
Ideally, the tests should be conducted in a non-reverberant
environment {i.e. an acoustical or semi-acoustical chamber).
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We exammd the tesponses of sound—tzeated azabidopsxs adwt plants to wa’(exr depnvatxon and the: ;
. associated changes on gene expression, The survival of drought-mcfuceﬁ plants was significantly higher in
~the sound _treated plants (24,8%) compared with plants kept in silence (13,3%). RNA-seq revealed .
: sxgmﬁcant upfegulatlon ‘of 87 genes mdudlng 32 genes involved in abiotic stress responses, 31 involved
in’pathogen responses, 11 involved 'in oxidation- reduction processes, 5 mvdved in the regulauon of
‘. transcription,” 2 .genes’ involved -in - protein phosphorylatlon/dephosphorylatlon and 13 involved dn
+*jasmonic. acid or ethylene, synthests or-responses. In:addition, 2 genes ‘involved in. the responses to
e mechamcaf stnmuius were also induced by scund, suggesnng thattoud: and smmd have at least pamaliy;

: common perceptlon and sngnalmg events

Sounds are mechanical waves of pressure that propagate
through a transmission medium such as air. As a wave of pres-
sure, the sound can be considered as a mechanical stimulus
and it could have an influence on developmental and physio-
logic plant processes®™!”? Different types of sound have been
demonstrated to increase the growth of mung bean, rice,
cucumber and arabidopsis seedlings®***® increased the leaf
area in young strawberry plants®’ and increased the root length
in Actinidia chinensis and paddy rice>*> Some sounds seems to
be capable of orienting root growth'>'? and significantly
increased the callus growth in Dendranthema morifolium* and
Chrysanthemum.*® There are also evidences that determinate
sounds can influence the development of fruits, for example,
delaying tomato fruit ripening,”> has an influence in pollina-
tion, for example, in buzz-pollination the pollen from anthers
is only released upon vibration at a particular frequency pro-
duced by bee buzz.’ In a similar way, bat dependent plants
have adapted to the bats’ echolocation systems by providing
acoustic reflectors to attract their animal partners.”® Active
acoustic signaling in plants has been proposed although it is
still under discussion.'!

Sound-induced changes in plants have also been observed at
the physiologic level. Some sounds increased the photosyn-
thetic state of strawberry plants**?® The photosynthetic perfor-
mance index in sound-treated arabidopsis plants was lower
compared with the control,' and the expression of different
genes encoding for RuBisCO subunits was altered.'” In arabi-
dopsis, sound altered the expression of several enzymes
involved in light reaction, Calvin cycle, glycolysis and TCA
cycle, with majority of them being upregulated.”® Sound alters
the levels of some phytohormones: increased polyamine con-
tent in chinese cabbage and cucumber,®® ethylene production
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was lower in the sound-treated tomatoes®” and sound increased
the level of indole acetic acid (IAA) and decreased the level of
abscisic acid in Chrysanthemum calli.’ In arabidopsis, sound
induced changes in the levels of gibberelins, auxins, jasmonic
and salicilic acids, but not in ABA."* Sound has also the ability
to alter antloxxdant activities'®*!”**!> and to increase oxygen
uptake,”” thus appears that ROS signaling is a player for sound-
mediated signaling. Sound also induces the accumulation of
ATP***? increases plasma membrane H*-ATPase activ-
ity’®** induces a higher electrolyte leakage in arabidopsis,
alters the calcium flux and increases the concentration of intra-
cellular Ca?+2%3%442% Additional observed changes in cell com-
position induced by sound are an increase in soluble
sugars'**** changes in free amino acid contents?” and the
induction of lipid peroxidation.** Sound-induced changes in
cell structure have also been observed. Sound altered the sec-
ondary structure of cell-wall proteins*® and the plasma mem-
brane fluidity and permeability?! 4642

Sound produced no significant increase of DNA content but
enhanced the synthesis of RNA and soluble proteins in Chry-
santhemum.** A significant increase in the expression of the
rice genes coding for a fructose 1,6-bisphosphate aldolase (ald)
and ribulose 1,5-bisphosphate carboxylase (Rubisco) small sub-
unit (rbcS) was observed and the ald promoter was shown to
respond to specific sound frequencies.'® The expression level of
several ethylene biosynthetic and ripening-regulated genes was
influenced by sound in tomato fruits.>> A recent microarray
analysis in arabidopsis plants noted that several genes were dif-
ferentially expressed after sound treatment’® and some of them
are also induced by mechanical stimulus.'* Changes in protein
accumulation were observed in response to sound.'® Many
respiratory genes/proteins were upregulated as well as amino
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acid biosynthetic enzymes, enzymes related to protein metabo-
lism, folding and degradation and genes involved in sulfur,
nitrogen and carbohydrate metabolism.'” The arabidopsis tran-
scriptomic and proteomic analyses showed the induction/accu-
mulation of several stress- and pathogen defense-related genes/
proteins.’® Induction of defense mechanism by sound was pre-
viously observed.® Sound enhanced the resistance of strawberry
against diseases and insects,”' vibration in arabidopsis leads to
the accumulation of defense molecules' and sound increased
their resistance against Botrytis infection.” The treatment of
plants with specific sound frequencies increased the disease
resistance in pepper, cucumber, and tomato.*®

All these data suggest the existence of molecular mecha-
nisms for sound perception and signal transduction in plants
and sound seems to induce plants defense mechanisms against
pathogens and against different abiotic stresses.

Qur results were focused on determining possible effects of
sound on drought resistance of Arabidopsis thaliana plants and
on the possible induced changes in gene expression. A precise
description of the methods used is presented in the Supplemen-
tal File 1.

To explore a possible effect of sound in plant drought resis-
tance, 6-week-old Arabidopsis plants grown at 22°C with a
8/16-h light-dark photoperiod were treated with 10 h 100 dB of
white noise at the middle of the dark period during one week.
Control plants were kept in silence. Irrigation was stopped at
the beginning of the sound treatment. After the 2 weeks of
drought the plants were re-watered. The survival rates were cal-
culated one week after re-watering (Supplemental File 2).
Sound treated plants showed an increased drought tolerance
and resulted in significantly higher survival rates compared

25 |

20 —

Survival %

15 i

10 -] 5

Control White noise

Figure 1. Increase in the drought resistance in arabidopsis plants exposed to white
noise. The percentage of plant survival is indicated. Bars represent the standard
errors.

with untreated plants (Fig. 1): 24,8% (£ 3.81) of the sound-
treated plants surveyed compared with 13,3% (£ 3.16} of the
plants kept silence. This difference is statistically significant
and indicate that the white noise increases arabidopsis drought
tolerance.

The possible transcriptomic changes in arabidopsis upon
exposure to sound were investigated through RNA-seq analysis.
Six week old plants at the rosette stage were exposed during
10 h to 100 db white noise during the night and the samples
were collected just at the end of the sound treatment. The sam-
ples corresponded to the eight youngest leaves of the rosette.
The control samples were collected in the same moment with
the only difference that the plants were not exposed to sound.
Total RNA was extracted, cDNA libraries constructed and
sequencing runs were performed in the Illumina HiSeq 2000
platform. A total of 3.65 x 10° reads were generated. Of the
clean reads, 94.4% were uniquely mapped to the arabidopsis
reference genome sequence. The normalized FPKM was used
to quantify the gene expression level”” to reveal differentially
expressed genes. The expression of 89 genes was considered to
be altered by sound (log2 fold change > = 2 and g-value <
0.05): 87 upregulated and 2 downregulated (Table 1}. To vali-
date RNA-seq results, RT-PCR was done to reveal the trend in
the expression pattern of genes (Fig. 2). Expression of 6 genes
was validated. In all the cases the RT-PCR results confirmed
the patterns of expression obtained in the RNA-seq analysis.

A GO analysis was performed to determine the function of
the identified differentially expressed genes (Supplemental Files
3 and 4). From the 87 upregulated genes, 44 (51%) are involved
in responses to different types of stresses and the function of 22
is unknown. To confirm the enrichment in stress-related genes
a GO enrichment analysis was performed (Table 2). Most of
the 15 significantly overrepresented GO terms are related to
stress, defense or response to stimuldus.

Our results open new aspects of the discussion on the possi-
ble effects of sound on plants. Despite the growing data on dif-
ferent effects of sound in plants,'”?® the detailed molecular
events triggered by sound still remain mainly unknown. To get
some more insight in this area, we performed an RNA-seq
assay and we noted differential gene expression of many genes
in arabidopsis rosette leaves and we found that sound treatment
increases the tolerance to water deficit of the arabidopsis plants.

Different mechanisms have been proposed to explain sound
effects on plants. For example, sound stimulation might cause
leaves’ stomata to open.’® Another theory is that sounds induce
in plants a similar response as touching (thigmomorphogene-
sis).® Like sound, touch is as an external mechanical force
which interacts with the plant surface. Interestingly, described
thigmomorphogenetic responses include resistance to other
stresses. Transcriptomic studies had identified mechanorespon-
sive genes, including TOUCH genes (TCH) that mainly encode
calmodulins or calmodulin-like proteins and xyloglucan endo-
transglycosylase/hydrolase (XTH),® genes encoding protein
kinases,>® transcription factors,'® genes involved in jasmonic
acid and ethylene synthesis®*” or genes involved in antioxida-
tive responses.’® A transcriptome analysis of touch-stimulated
arabidopsis rosette leaves identified over 700 differentially
expressed genes,” most of them upregulated. Up-regulated
genes were specially enriched in calcium-binding proteins,
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Table 1. List of the Significantly induced Genes in arabidopsis leaves after white noise treatment {fog2 fold change > = 2 and g-value < 0.05).

Gene_id Gene WN/CON CON WN p-value q-value

AT1G13607 Defensin-fike a a0 14 5,0e-05 0,00601

AT1G68825 Devil 5; Rotundifolia-like 15 a 00 04 20e-04 0,01862

AT2G31930 Unknown protein a 00 0,9 : 5,0e-05 0,00601

AT4G01535 Unknown protein a 00 14 5,0e-05 0,00601

AT5G38700 Cotran fiber protein a 00 a5 . 50e-05 0,00601

ATAGD1360 BYPASS 3 41,6 0,2 79 ) . '5,0e-05 0,00601

AT4G30280 Xyloglucan endotransglucosylase 26,5 05 120 .. 5,0e-05 0,00601
[Hydrolase 18 :

AT1G35140 Exordium like 1; 25,1 05 120 5.0e-05 000601
Phosphate-induced 1 :

AT5G52050 Detoxification efflux carrier 50 211 0.2 32 . 5,0e-05 0,00601

AT3G56790 RNA splicing factor-like 193 06 13 - 5,0e-05 0,00601

AT2G14247 Unknown protein 19,0 0,7 12,6 “: 5,0e-05 0,00601

AT1G19210 DREB subfamily A-5 ERF/AP2 18,8 33 62,2 5,0e-05 0,00601
transcription factor : .

AT4G24580 ROPT ENHANCER 1, Rho GTPase- 18,2 g1 19 5,0e-05 0,00601
activating protein

AT3G56970 Basic Helix-Loop-Helix 38; OBP3- 156 07 11,0 5.0e-05 0,00601
Responsive Gene 3 :

AT1G50750 Aminotransferase-like mobile 14,3 0.2 3,1 5,0e-05 0,00601
domain protein

AT2G17660 RPM1-interacting protein 4 126 09 10,7 5,0e-05 0,00601

AT3G02840 ARM repeat superfamily protein 11,5 11,1 126,7 5.0e-05 0,00601

AT3G44350 NAC domain containing protein 61 1,3 04 48 5,0e-05 0,00601

AT1G80840 WRKY DNA-binding protein 40 11,2 21,1 2371 7,0e-04 0,04911

AT2G32130 intracellular protein transporter 10,4 123 55 5.0e-05 0,00601
putative (DUF641)

AT5G42380 Calmodutin like 37 10,4 45 47,2 5,0e-05 0,00601

AT3G23250 MYB domain protein 15 9,9 18 17,7 5,0e-05 0,00601

AT4G29780 Nudease 99 178 1752 5,0e-05 0,00601

AT3G01830 Calcium-binding EF-hand family 9,4 29 27,5 1,0e-04 0,01106
protein ’

AT1G61340 F-BOX stress induced 1 89 46 40,7 5,0e-05 0,00601

AT5G22240 Ovate family protein 10 89 1.7 154 5,0e-05 0,00601

AT1G66090 Disease resistance protein TIR-NBS 88 49 433 5,0e-05 0,00601
dlass .

ATIG72520 Lipoxinegase 4 83 25 210 5,0e-05 0,00601

AT2G30020 MAPK phosphatase clade B of the 79 330 25922 5,0e-05 0,00601
PP2C-superfamily

AT5G57560 TOUCH 4; Xyloglucan 7.5 204 1535 5,0e-05 0,00601
endotransglucosylase/
hydrolase 22 .

AT2G35930 U-BOX 23; E3 ubiquitin ligase 7,2 7.8 556 5,0e-05 0,00601

AT5G45340 Cytochrome P450 family 707 71 105 747 5,0e-05 0,00601
Subfamily A Poiypeptide 3 '

AT2G46400 WRKY DNA-binding protein 46 71 108 764 5,0e-05 0,00601

AT3G28340 Galactinol synthase §; 6,9 23 16,2 5,0e-05 0,00601
Galacturonosyt :
transferase-like 10 :

AT2G34600 Jasmonate-zim-domain protein 7; 6,9 1.2 8,6 5,0e-05 0,00601
TFY5B S

AT3G46090 C2H2 and CQHC zinc fingers 68 16 109 5,0e-05 0,00601
superfamily

AT1G22480 Cupredoxin superfamily protein 6,6 63 22 5,0e-05 0,00601

AT1G30135 Jasmonate-ZIM-domain protein 8 6,6 17 114 5,0e-05 0,00601

AT3G61190 BON Association protein 1 6,5 10,8 70,7 .~ 5,0e-05 0,00601

ATAG25490 C-Repeat/DRE Binding Factor 1; DRE 6,5 4,2 27,1 5,0e-05 0,00601
Binding protein 1B : :

AT5GO5390 Laccase 12 6A 03 1.7 3,0e-04 0,02536

AT1G56660 MAEBL domain protein 6,4 7.2 46,1 5,0e-05 0,00601

AT3G52450 U-BOX 22 U-box domain E3 63 34 21,9 5,0e-05 0,00601
ubiquitin ligase

AT1G74930 DREB subfamily A-5 of ERF/AP2 6,1 43,4 263,4 5,0e-05 0,00601

] transcription factor

AT1G17420 Lipoxynease 3 58 35 200 5,0e-05 0,00601

ATiG28480 . - Ghtaredoxin GR480 57 51 292 5.0e-05 0,00601

AT1676650 Calmodulin-Like 38 55 94,5 5171 5,0e-05 0,00601

AT3G55980 Salt-indudible Zinc Finger 1 o 55 520 284,0 2,5e-04 0,02220

ATSGG4870 ' - SPFH/Band 7/PHB domain- 54 16 8,5 5,0e-05 ) 0,00601

. contatning membrane- : . : - :

associated

(Continued on next page}
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Table 1. {Continued).

Gene_jd Gene WN/CON CON WN p-value g-value

AT1G47400 Unknown protein 54 33 17,9 5,6e-05 0,00601

AT1G01560 MAP Kinase 11 54 41 223 5,0e-05 0,00601

AT5G35735 Auxin-responsive family protein 54 19,1 103,7 5.0e-05 0,00601

AT2G14610 Pathogenesis related 1 54 1.0 52 5,0e-05 0,00601

AT1G02400 Gibberellin 2-Oxidase 4 54 14 76 5,0e-05 0,00601

AT4G39670 Glycolipid transfer protein 53 54 286 5,0e-05 0,00601

AT5G47850 CRINKLY related 4 53 0,5 2,5 5,0e-05 0,00601

AT2G01180 Lipid phosphate phosphatase 1; 52 66 343 5.0e-05 ©,00601
Phosphatidic acid phosphatase 1

AT3G62260 Protein phosphatase 2C 51 16 59,2 5,0e-05 0,00601

AT1G74450 Unknown protein 51 246 124,1 5,0e-05 0,00601

AT5666650 Caldium uniporter {DUF607) 50 4,2 210 5.0e-05 0,00601

AT2G14290 t1~diaminopimelate protein 50 03 13 55e-04 0,04080
(DUF295)

AT1G18300 NUDIX Hydrolase homolog 4 4,7 926 4388 5,0e-05 0,00601

AT4G11280 1-Aminocyciopropane-1-carboxylic 47 323 1528 1,0e-04 0,01106
acid synthase 6

AT4G25470 C-REPEAT/DRE binding factor 2; 47 230 1084 5,0e-05 0,00601
DRE/CRT-Binding protein 1C
Freezing tolerance QTL4

AT5G41750 Disease resistance protein (TIR-NBS- 4,7 24 11,2 5,0e-05 0,00601
LRR class)

AT5G21960 DREB subfamily A-5 of ERF/AP2 47 7.7 36,0 5,0e-05 0,00601
transcription factor

AT1G66160 CYS MET PRO and GLY Protein 1 47 33 154 5,0e-05 0,00601

AT5G22545 Unknown protein 4,7 3,1 14,5 5,0e-05 0,00601

AT2G41640 Glycosyltransferase family 61 47 12,2 57,1 5,0e-05 0,00601

AT2G30040 Mitogen-activated protein kinase 4,6 9,0 AR 5,0e-05 0,00601
kinase kinase 14

AT5G64310 Arabinogalactan 1 46 20,7 95,7 50e-05 0,00601

AT2G23810 TETRASPANIN 8 46 39,9 1828 5,0e-05 0,00601

AT1G47395 Unknown protein 45 86 387 5,0e-05 0,00601

AT1G60190 ATPUB19: U-BOX 19 45 144 648 5,0e-05 0,00601

AT1G72950 Disease resistance protein {TIR-NBS 45 20 89 5.0e-05 0,00601
class)

AT2G40140 Salt-inducible Zinc Finger 2 45 26,5 1183 1,0e-04 0,01106

AT1GO2660 of B-Hydrolases superfamily 45 1,2 52 5,0e-05 0,00601

AT4G24380 Dihydrofolate reductase 45 211 93,8 2,5e-04 0,02220

AT2G44840 Ethylene-responsive Element 44 69 305 5,0e-05 0,00601
Binding Factor 13

AT5G05410 Dehydration-responsive element 44 11 48 1,5e-04 001528
binding protein 2

AT1G17380 Jasmonate-ZiM-domain protein 5; 43 88 38,2 5,0e-05 0,00601
TIFY11A

AT3G50930 Cytochrome BC1 Synhtesis; Outer 43 86 36,4 5.0e-05 0,00601
Mitochondrial Membrane
Protein

AT3G109230 {DA-LIKE7, IDL7 4,2 280 116,9 5,0e-05 0,60601

AT1G76600 Polymerase 4,2 20,2 84,3 5,0e-05 0,00601

AT2G39650 Cruciferin (DUF506) 4,1 6,4 26,1 5,0e-05 0,00601

AT3G46620 RING and DOMAIN of unknown 41 57,1 2348 3,0e-04 002536
function 1117 1

AT5G03210 DBP-Interacting-protein 2 41 30,2 1223 5,0e-05 0,00601

ATCGO1130 Translocon at the inner envelope 43° Q07 02 5,0e-05 0,00601
membrane of chloroplasts 214

AT4G03445 miR447A, targets several 2- 4 11 00 6,0e-04 0,04335

phosphoglycerate kinase-related

*expression was only detected in the sound treated samples
Yexpression was higher in the control sample
expression was only detected in the control samples

cell-wall proteins, disease resistance proteins, kinases and tran-
scription factors.

Our RNA-seq results present similarities to what was
observed after touch induction, for example, we also observed a
predominant upregulation, and two genes directly involved in
mechanical responses are among those upregulated genes:
TCH4, encoding a xyloglucan endotransglucosylase/hydrolase,
and ACS6, encoding the 1-aminocyclopropane-i-carboxylic

acid synthase 6. White-noise upregulated genes include at least
32 genes involved in abiotic stress responses, 31 involved in
pathogen responses, 11 involved in oxidation-reduction pro-
cesses, 5 involved in transcription regulation, 2 genes involved
in protein phosphorylation/dephosphorylation and 13 involved
in jasmonic acid or ethylene synthesis or responses. Similar
results were obtained in a microarray analysis based on single
frequency treatments in Arabidiopsis.'>'?
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Figure 2. RT-PCR analysis of the expression profiles of 6 arabidopsis genes identi-
fied as differentially expressed by RNA-seq, all them significantly overexpressed in
the sound treated plants (WN} respect to the controls (CONJ. Ethidium bromide
stained 1.5% agarose gels showing RT-PCR products. The genes are (see Table 1):
DEFL, At1g13607; DVL5, At1g68825; UNK1, At2g31930; UNK2, At4g01535; UNK3,
At5g38700; BPS3, At4g01360. ACT7 comesponds to actin7 (At5g09810) and was
used as control of non-induced gene. in each case, the size of the band shown is
those expected. .

Cell-walls play an important role in the perception of the
mechanical stimulus.’®> We have identified at least four genes
whose function is related to cell-walls: TCH4, laccasel2,
GOLS8 and XTH18. TCH4 encodes a cell-wall modifying
enzyme that breaks the xyloglucan chains and make the
cell-wall. more elastic. The cell-wall interacts with the cell
membrane, which, in turn, interacts with the cytoskeleton,
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which can modify the activity of jon channels, resulting in
changes in the concentration of ions like calcium in the
cytoplasm, which can activate several calcium binding pro-
teins and kinases which can induce huge changes in the
transcriptome and proteome, which eventually affect several
vital processes, like growth, development and defense
against pathogens or abiotic stresses. Supporting this
hypothesis, two upregulated genes encode calcium related
proteins: a calcium-binding EF-hand family protein and a
calcium uniporter. Previous results also indicate that ROS
signaling is another player for sound-mediated signal-
ing>*1%41:215 We identified 11 upregulated genes involved
in different aspects of oxidation-reduction processes. It thus
appears that ROS signaling is an important player also for
sound perception. Calcium, ROS and possibly hormonal
changes may probably explain most of the effects of the
sound response signaling previously observed as changes in
the development and the induction of pathegen resistance,
and also the induction of at least 32 genes involved in dif-
ferent aspects of abiotic stress, including 9 genes directly
involved in water stress responses, and may explain our
observed increase in water deficit tolerance.

We can conclude that sound has an impact on plants
probably through a perception mechanism at least partially
common to that of mechanical stimuli. Previous and our
experiments demonstrate that plants can respond to sounds
but each experiment has been performed using different
parameters, so it is difficult to systematize the results. The
conditions needed may depend on each species, the tissue
and the phenomenon studied, or the frequencies, intensity
or duration of the sound. Another interesting question is
whether sound responses are relevant in natural conditions
or just a side effect of mechanoperception. The acoustic
responses of plants can offer insights into innovative practi-
cal applications such as reducing the negative effects of
water deficit or a reduction in the use of pesticides. In

Table 2. GO ontology enrichment analysis showing significant over-represented functional categories in the leaves of sound treated arabidopsis plants compared with all

genes.
Name of the annotation data category Total' induced? Expected® Fold Enrichment* P value®
Response to chitin o, 109 9 035 : 25,66 235807
Response to organonitrogen compound . 154 10 0,50 20,18 2.08E-07
Response to nitrogen compound o 228 11 073 15,00 5.15E-07
Response to wounding 182 8 4,59 13,66 3.31E-04
Response to jasmonic acid N 172 7 - 0,55 : L 12,65 3.40E-03
Response to acid chemical i 886 21 2,85 737 1.37E-09
Response to oxygen-containing compound 1144 26 3,68 7,06 355612
356 8 1,15 . © 698 45102

Response to inorganic substance 690 13 2,22 586 7.38E-04
Response to organic substance 1466 22 4,72 L 4,66 2.25E-06
Defense response : 1253 18 4,03 447 1.876-04
Response to chemical ©2084 28 6,70 4,18 8.04E-08
Response to stress : 2639 31 849 “3,65 1.50E-07
Response to abiotic stimulus 1491 17 4,80 354 1.056-02
Response to stimufus 4612 40 14,84 2,70 8.66E-07

“Total number of genes in each annotation data category in Arabidopsis thaliana.
*The number of induced genes in each annotation data category.

3The number of genes you would expect in each annotation data category in Arabidopsis thaliana according to the total number of induced genes supposing a random

distribution.

“Number of induced genes in each annotation data category divided by the expected number. If it is greater than 1, it indicates that the category is overrepresented.
*The p-value determined by the binomial statistic. This is the probability that the number of genes you observed in this category occurred by chance {randomiy).
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addition, the use of sound-induced promoters may have
interesting biotechnological applications.
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Plant growth s considered the sum of cell proliferation and subsequent elongation of the cells. The continuous
proliferation and elongation of plant cells are vital to the production of new organs, which have a significant
impact on overall plant growth. Accordingly, the relationship between environmental stimuli, such as tem-
perature, light, wind, and sound waves to plant growth is of great interest in studies of plant development.
Sound waves can have negative or positive effects on plant growth. In this review paper we have summarized
the relationship between sound waves and plant growth response. Sound waves with specific frequencies
and intensities can have positive effects on various plant biclogical indices including seed germination, root
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introduction

Plants are complex multicellular organisms that are exposed
to nature under various environmental conditions. Environmen-
tal factors have a great influence on the growth and develop-
ment of plants, which interact with their environment through
epidermal cells. A series of biological changes occurs in fiving
plant systems that reflects its speed of growth. Accordingly, the
growth of plant cells and tissues in response to different physi-
cal stimuli is a cardinal field of study in cell biology (Braam and
Davis, 1990).

Sound is an external factor that has a great impact on the bio-
logicalindex of plants (Bochu et al, 1998, 2001; Zhao et al, 2000;
Liuetaf, 2001; Yiyao et af, 2002; Yang et al, 2002, Yi et al, 2003a)
and can either promote or suppress growth. Sound is an oscil-
lation of waves of pressure transmitted through gases, liquids
or solids. As waves propagate, they fransport energy. In addi-
tion, sound disperses information about the surrounding and
living organisms adhere this information /and or communicate
through wave motions. The amount of the energy in the wave

% Research in Plant Disease

% ©The Korean Society of Plant Pathology
£ pISSN 1598-2262, e]SSN 2233-9191 .

determines the measures of the sound wave and its travelfing
time. The audible sound that humans can hear falls into fre-
quendies ranging from 20 Hz-20,000 Hz (Hertz) (Dorrell, 2005),
while sound above this range is known as ultrasound and that
below this range is known as infrasound. Sound waves trans-
ported through a medium via the mechanism of partide inter-
action are characterized as mechanical waves (Pierce, 1989). In
nature, almost all living organisms are immersed in a variety of
sound waves and interact with them:.

The use of sound and music to improve the health of living or-
ganisms is not a novel idea. indeed, the benefidial and harmful
effects of sound in terms of music were recognized by the an-
dent Greeks and Romans (Rooke, 1985). Music, which is made
up of sound waves with different frequencies and intensities
(Telewski, 2006), has been used for the treatment of illnesses, in-
duding neuropathy and depression (Wicke, 2002). Dr. TC Singh
first studied the effects of music on plants in the 1950s (Tomp-
kins and Bird, 1989). In 1973, D Retallack published a book titled,
“The Sound of Music and Plant”, which described experiments
involving plants and music. In these experiments she played
sounds and particular styles of music to plants and found that
the best growth results were obtained when dassical music
was played. Moreover, stimuli such as sound fields, supersonic
sound, electromagnetic fields, micro gravity, and mechanical
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vibrations impacted plants {Bush, 1995; Fraze, 1996). Indeed,
sound vibration has also been shown to stimulate seed germi-
nation and plant growth (Braam and Davis, 1990). Moreover,
various studies have investigated the effects of music and sound
on paddy aops (Subramanian et al, 1969), wheat (Weinberger
and Measures, 1979), purple passion vine plants (Tompkins and
Bird, 1989), and Arabidopsis (Braam and Davis, 1990). Taken
together, these studies belong to the field of acoustic biology.
Overall, little research has been conducted in this field due to
the lack of precise instrumentation to measure the response of
plants to sound as well as a lack of confirmed scientific informa-
tion in this area of study. Therefore, we are conducting research
to determine the refationship between the exposure of plants
to sound and subsequent plant growth. Growth response de-
pends on the frequency and intensity of sound (Liu et al, 2001).
It is known that different frequencies and intensities of sound
impact different plants; however, further studies are needed
to clarify these variations. Here, we have summarized the im-
pact of sound waves and music on plant response in terms of
growth and development.

Role of Sound Waves on Plant Growth and
Development

A key feature of living organisms is the ability to sense and
respond to different physical stimuli. Light, temperature and a
variety of chemical signals are common environmental physical
stimuli detected by biological organisms. In addition, organ-
isms perceive a variety of extemnal mechanical stimuli, including
those induced by pressure gradients of wind in the atmosphere
as well as pressure gradients in aquatic systems created by cur-
rents or tida! flows. These types of mechanical stimuli, which
are collectively known as touch or thigmostimuli, produce a
number of thigmoresponses in plants including thigmomor-
phogenesis, thigmotropism, thigmonasty and thigmotactic
response (Jaffe et al, 2002; Braam, 2005). Pressure waves cre-
ated by sound waves are transmitted in aerial, solid and aquatic
environments. However, it is not clear if plants can respond
to sound that impact them as mechanical waves transmitted
through wind pressure.

The interaction between living organisms and audible sound
is usually neglected in biological research. Nevertheless, sound
waves with appropriate iength of action time and proper inten-
sity or frequency are known to stimulate cell growth in some
plants (Bochu et af, 1998; Yiyao et @!, 2002). Additionally, some
studies have investigated the relationship between plants and
sounds and scientists have reported the response of plants to
sound waves and music via different aspects of plant growth
and development, The effects of music to improve crop yield
and quality have been reported in tomato plants, barley and
other vegetables (Hou and Mooneyham, 1999; Spiflane, 1997;
Xiao, 1990). Weinberger and Measures (1979) reported the ef-
fects of intensity in audible sound on the growth and develop-

ment of Rideau winter wheat. The authors conduded that the
vegetative growth response of winter wheat to audible sound
was mainly dependent upon both frequency and intensity.
They reported that sonication at 5 kHz and 92 dB {(decibel} led
to stimulate tiller growth with an increase of plant dry weight
and number of roots, Hou et al. (1994) reported 100 Hz fre-
quency of an external sound showed positive impact on philo-
dendron plant growth. Qi et al. (2010) showed the influence of
sound wave stimulation on strawberry leaf area/dimensions,
the photosynthetic characteristics, and other physiological re-
sponses, The authors reported that the sound waves promoted
the growth of strawberry, as well as sound waves enhanced the
resistance of strawberry against diseases and insects.

Two plant spedies such as beans and impatiens were affected
by sounds of varying frequencies. The authors reported that
optimum plant growth occurred when the plant was exposed
to pure tone sound in which the wavelength coincided with
the average of major leaf dimensions. The plant growth was de-
creased when exposed to random noise (Collins and Foreman,
2001).

Seed Germination. Different metabolic activities indluding
enzyme activation and hormonal changes occur during seed
germination, and sound is known to directly affect biological
systems including those involved in seed germination. Greath
and Schwartz (2004) compared effects of music, noise, and heal-
ing energy using seed germination assay. Musical sound has
been shown to significantly enhance the sprouting of okra and
zucchini seeds than the noise effect. This effect is independent
of temperature, location of the experiments, seed type, specific
petri dish, and person doing the scoring. The healing energy
also had significant effect like sound compared to the untreated
control of seed germination. The authors conduded that sound
vibrations such as music and noise as well as biofield such as
bioelectro-mmagnetic and healing intention directly affect living
biological systems (Creath and Schwartz, 2004). Seeds of Echina-
cea angustifolia, a medicinal plant, showed improved germina-
tion rate to chemical and physical factors, such as scarification,
chilling period, light, applied chemicals {(6-benzylaminopurine,
gibberellic acid), and sound stimulation {Chuanren et al, 2004).
The seeds showed the highest germination rate with the feast
germination time when subjected to sound wave at 100 dBand
1,000 Hz The author concluded that the germination rate was
greatly enhanced and seed dormancy was completely reduced.
Sound waves were also found to enhance the germination
index, height of the stem, relative increase rate of fresh weight,
activity of the root system, rooting ability, and the penetrability
of the cell membrane of paddy rice seeds. The authors reported
that 400 Hz and 106 dB showed positive effect on the growth
stimulation of the paddy rice seed, but high frequency and
intensity of sound wave were shown to be harmful (Bochu et
al, 2003). Hageseth (1974) investigated the effects of sound on
the mathematical parameters that desaibed quantitatively the
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barley seed genmination process. The author found differential

germination rate as a function of time usmg vanousfrequenc:es_

of noise from 10010 9,000 Hz.

Root elongation is related to cell metabolism, and positive
relationships between root growth and different types of mu-
sic have been reported (Seregin and vanov, 2001), Moreover,
rhythmic dassical music and thythmic music with dynamically
changing lyrics positively affected root elongation and mitotic
division in onion root tips during germination. The authors
found the correlation between root elongation and mitotic
index (Ml) and further showed improved growth when com-
pared to control {Ekid et al, 2007). The contents of soluble sugar,
protein, and the amylase activity in chrysanthemum increased
significantly in response to sound waves with certain intensities
(100 dB) and frequencies (1,000 Hz) which indicated that sound
stimulation could enhance the metabolism of roots and the
growth of Chrysanthemum (Yi, 2003b). Sound waves of certain
frequencies also enhanced root development of paddy rice (Bo-
chu et al, 2003). There are many reports about the effect of me-
chanical vibration indluding frequency and amplitude on seed
germination. It promotes seed germination in Cucumis sativa
and Onyza sativa using 50 Hz (Takahashi et al, 1991). When the
authors used the fixed amplitude of vibration at 042 mm and
vibration frequencies above 70 Hz in Arabidopsis thaliana, the
seeds showed increased rate of germination. The increase inthe
germination rate was based on the acceleration calculated from
the frequency and amplitude of vibration (Uchida and Yama-
moto, 2002). The percent of germination and seedling growth
of trees such as red pine, tamarack, and white spruce showed
no significant positive effect to sonication at T MHz with an
intensity in the range of 0.5-1.0 W/cm? but jack pine showed
significant increase in number of seedlings as well as its total
length (Weinberger and Burton, 1981). The authors condluded
that the stimulation of jack pine seed germination and seedling
growth were related to localized micro heating and nuclear
effects. Enhancing the rate of com seed germination and reduc-
tion of time needed for germination have been achieved by im-
mersing the seeds in an aqueous solution induding dissolved
inert gas with sonication at a frequency between 15~30 kHz
and energy density between 1-10W/cmy’ {Shors et af, 1999).

Biochemical and Physiological Activities. The division and
growth of plant tissues are greatly affected by soluble proteins
in tissues. The accumulation of soluble protein contents affects
cell division, the content of enzymes and metabolization level
{Yiyao et al, 2002). Sound waves at different frequencies and
strength have been shown to alter the secondary structure of
celi wall proteins of tobacco by changing Amide | and Amide I
bonds (Ziwei et al, 1999). Moreover, sound at specific frequen-
des and intensities promoted the content of soluble proteins
and sugars in the cytoplasm of Dendranthema morifolium cal-
lus (Zhao et al, 2003). The optimum intensity and frequency
of sound field stimulation enhanced soluble protein contents

and the growth of chrysanthemum calli remarkably (Bochu et
al, 2001; Yiyao et al, 2002; Yi et af, 2003b). An audible sound
frequency by sonication for 4 weeks at 5 kHz enhanced the
amount of alanine and glycine, whereas asparagine content
was lower in the sonicated endosperm tissue of Rideau wheat
grains compared to untreated controls (Measures and Wein-
berger, 1973). Sound stimulation increased the celf wall and
membrane fluidity, which facilitated cell division and growth
(Keli et al,, 1999; Zhao et al, 2002). Sound stimulation also
increased the fluidity of the physical state of lipids in plasma-
lemma and influenced the secondary structure of proteins in
cell walls and plasmalemma (Yi et al, 2003¢). These structural
changes of protein and membrane fluidity aided membrane
trafficking modulation (Apodaca, 2002) and metabolic activity
acceleration (Yi et af, 2003c). Moreover, the polyamine content
and oxygen (O,) uptake rate in Chinese cabbage and cucumber
increased in response to sound at 20,000 Hz, and “green music”
which consists of a classical music with some natural sounds
{Qin et al, 2003). It has also been reported that polyamines are
involved in plant developmental processes such as cell division,
root growth, reproductive organ development, floral initiation
and development, embryogenesis, tuberization, and fruit de-
velopment and ripening (Evans and Malmberg, 1989 Bais and
Ravishankar, 2002).

Plasma membrane H-ATPase is a type of glycoprotein across
membranes, which plays an important role in the growth and
development of plants. Certain intensity (100 dB) and frequency
(1,000 Hz) sound waves increased the activities of plasma mem-
brane H™-ATPase (Wang et al, 2002; Yi et al, 2003a), which regu-
lated physiological and biochemical processes such as growth,
development, turgor pressure and maintenance of plasma pH
(Serrano, 1989; Grouzis et al, 1990; Michelet and Boutry, 1993).
Plasma membrane H*-ATPase is sensitive to Ca®* concentra-
tion. Specifically, plasma membrane H*-ATPase activities and
the concentration of Ca™ increased in response to sound wave
stimulation (Wang et al, 2002; Yi et al, 2003a). Moreover, sound
wave stimulation increased the cytosolic Ca®* in chrysanthe-
mum callus cells {Liu et al, 2001). Ultrasound also stimulated
the callus cells of Aloe arborescens to adapt the environmental
stress through increased plasma membrane Ga**-ATPase activ-
ity (Liu et al, 2006). Certain frequencies and intensities of sound
reduced the penetrability of the cell membranes of paddy rice,
but high frequency and intensity was harmful and increased the
cell membrane penetrability (Bochu et al, 2003). Overall, these
findings indicate that proper sound waves can improve cell
function under a variety of unfavorable conditions by reducing
the cell membrane penetrability, which facdrtates plant growth
and development.

Cellular Response. High frequency and intensity of sound
can cause cell damage, but at a proper frequency and strength it
can promote the growth of plant cells (Bochu et al, 1998). Sound
at specific frequencies and intensities significantly increased
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the callus growth of different plants such as Dendranthema
morifolium (Zhao et al, 2003) and Oryza sativa {Liu et al, 2003).
Moreover, audible sound significantly increased the colony for-
mation of E. colf under normal growth conditions. The response
of bacterial cells to audible sound was stimulated due to the
involvement of several potential mechanisms (Shaobin et al,
2010). Specifically, sound at 1,000 Hz and 100 dB increased the
ATP content of Actinidia chinensis callus, which was favorable
for vigorous growth and plant development (Xiaocheng et al,
2003b). Sound waves also greatly affected the cell cycle in Chry-
santhemum (Xiujuan et al, 2003a). Specifically, the number of
cells were increased in the S phase due to sound waves (1,000
Hz and 100 dB), indicating that sound waves accelerated the
growth of chrysanthemum. Ultrasound effectively increased the
conversion frequency of Dendrobium officinale protocormilike
bodies (PLBs) to shoot production in micro propagation when
administered at 28,000 Hz and 300 W for 5 min (Wei et al, 2012).
In addition, ultrasound was reported to cause the transient for-
mation of callose in cotton seeds (Currier and Webster, 1964).
Plant growth and development reflect the increase of different
growth parameters including plant height, branching, flower-
ing and fruiting, and fresh and dry weight. Moreover, 400 Hz
sound waves, as well as cuckoo, cricket and mixed insect songs
reportedly showed a positive effect on the height of cowpeas
(Vigna unguiculata) during the seedling stage (Jun and Shiren,
2011).

Plant acoustic frequency technology (PAFT) is the treatment
of plants with a specific sound frequency. This treatment was
found to increase the yield and quality, and strengthen disease-
resistance in pepper, cucumber, and tomato (Tian et al, 2009).
Moreover, the net photosynthetic rate, maximum fluorescence,
photochemical efficiency of photosystem il and non-photo-
chemical quenching were also markedly increased by sound in
strawbenry leaves (Zhou et al, 2010; Meng etal, 2012).

Protective Enzyme Activities. Free radicals including
0,”, OH and '0, are generated by plant cells through various
processes {Xiujuan et al,, 2003b; Gadjev et al,, 2006). These
free radicals have a strong capacity to oxydate many functional
molecules. Accordingly, elimination of H,0, is an important
consideration for maintenance of low free radical levels in plant
cells because it can generate more OHrand '0, free radicals. Per-
oxidase {POD) and catalase (CAT) primarily decompose H,0,,
and superoxide dismutase (SOD) eliminates O,". Sound wave
stimulation inaeased the activities of various plant protective en-
zymes such as SOD, POD, and CAT, which had a great influence
in reducing the accumulation of active oxygen species (AOS)
which may protect cells frorn oxidative damage. Also, different
cell compartments might activate different defensive system,
which directly avoids the excessive production of AOS. Sound
wave stress also induces the lipid peroxidation in Dendrobium
candidum plant by increasing the content of malondialdehyde,
a decomposition product of polyunsaturated fatty acids hy-

droperoxides (Li et al, 2008). The effect of sound wave on the
synthesis of nucleic acid and protein in chrysanthemum was
investigated by Xiujuan et al. (2003b). The authors reported
that sound wave had no significant increase of DNA content,
but they enhance the synthesis of RNA and soluble protein.
The authors concluded that some stress-induced genes might
be switched on under sound wave stimulation resulting in in-
creased level of transcription.

Genetic Response. Gene expression levels are known to be
related to the biological function of plants. Rapid and dramatic
fluctuations of gene expression occur in response to different
environmental conditions and lead to physiological and devel-
opmental changes in plants. These molecular responses facilitate
acclimatization of plants to different environmental conditions.
The genetic response of plants to sound waves is similar to their
response to touch and wind as sound is a mechanical wave
vibration. However, limited research has been conducted to
investigate gene expression.

Several genes are up or down-regulated in response to differ-
ent external stimuli. For example, mechano stimulation induced
expression of the touch (TCH) genes (Braam, 1992; Braam etal,
1997; Sistrunk et al,, 1994; Braam, 2005), and frequency specific
sound led to significant upregulation of the expression of genes
encoding a putative fructose 1,6-bisphosphate aldolase (ald)
and ribulose 1,5-bisphosphate carboxylase (Rubisco) small
subunit (rbcS) in rice plants (Jeong et al, 2008). The 1,506-bp ald
promoter was also found to be a sound-responsive promoter,
indicating that specific frequencies of sound can regulate the
expression of any gene fused with the ald promoter Jeong et
al, 2008). The authors concluded that gene expression was up-
regulated at 250 Hz, but down regulated at 50 Hz. Moreover,
sound wave stimulation accelerated the synthesis and total
content of RNA (Xiujuan et al, 2003c; Hongbo et al, 2008), but
had no influence on DNA content (Xiujuan et al,, 2003c). Sev-
eral biotic stresses down-regulated the expression of genes
involved in photosynthesis (Bilgin etal, 2010). The authors con-
duded that the down-regulation of photosynthesis related genes
and up-regulation of genes coding for the synthesis of jasmonic
and salicylic acid were part of a defense response to various
stress.

Conclusions

The growth, development, and genetic characteristics of
plants are greatly influenced by different environmental factors.
However, the mechanisms by which sound wave stimulation
influences plant growth and development remain obscure,
Nevertheless, physiological and developmental changes
including gene expression occur in plants due to physical en-
vironmental stimuli. Several investigations of the relationship
between sound wave and plant growth promotion were dis-
cussed in this review, and the results of these studies indicated
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that there is a strong relationship between sound waves and
plant growth, Sound waves with specific frequendies and inten-
sities have been shown to have significant effects on a variety
of biological, biochemical, and physiological activities including
gene expression in plants. However, sound waves with high fre-
guency and intensity can be harmful to the proper growth and
development of plants. Further studies are needed to confirm
and elucidate the relat:onshlp between sound waves and plant
response.
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