BY L. GEORGE LAWRENCE

This is an experimental arrangement
developed by the author to test certain
theories relative to stimulating plant
growth in a very high voltage electro-
static field. Details on the cguipment
r1ilt for the experiment are detailed
and some of the background on the
“why" of electro-culture is discussed.

H ANGING yonr pet geraninm upside down

in the celinr all winter isn’t neeessarily
all it takes to grow a beautifnl pland nexi
spring, Of course, nmatenr hurticultitrists—ns
well as professionals-lave any number of
theories about how veu ean anfomatieally
hive a green thumb: but severa! historieal and
many more recont experiments have sluwvn
that suceessfnl gordening 0t just a matter
of Tlertilizing, watering, and tendev loving
care,
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Stimulating
plant growth
without fertilizers

Indeed, only a Landfal of people realize the
role that natural electrieity plass in the de-
veloprment of plant life. Yet, in 1903, phivsices
professor 8. Lemstroem, after a irip to the
northern polar regions, decided that the yapid
rrowtl of vegeration during the shorl avetic
smrpmer wits due to the unigque eleetrical eon-
ditious of the atiosphere in those Infilade-,
Back in his laboraiory, Prolessor Lemstroem
reprodiveed the assnmed arctic conditions by
Inereasing the atmosphute eurrent (which
normaily flows from the air to the plant) by
plaeineg a wire with a high sfafic charpe on it
(renerated by o Wimshorst machine) over n
plant, An ineresse inoplact vield was noticed.

Study of electro-culture (0= the science i
ealled) began with basie expriiments by n
De, Muambray in England in 1746, Lafer, in
187, a Ifvench seientist, L. Grandean, saw
dramatic possihilities i the fiehd whicl he de-
serthed ina paper “foflence de Ulleelrieilo
Aftmospherigie sur la Nulrition des Vege-
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anx” Bl the real break eame in 1902 with
the Leinstroem experinients.

In more vevent times, other experimenters
extendded the work to treatment of viable
seeds using radio-lrequeney and ultrasonic
methods. The r-f leechnigues tnvolved [re-
quencies above 30 AMITz applied for a few see-
onds to secd bags placed into r-f tank eivenits.
Ultrasonie seliemes involved the brief dipping
of bags into baths agitated at Frequencies ap
to 1 M1z, Plants grown {rom seeds treated in
this way had yield profiles ranging leom fair
to excellent.

Fertilizers Spoil Picture. It was the in-
vention and wse of cheap chemical fertilizers
that elfectively snppressed eleetro-cultural en-
cineering. Today, however, we are in Lhe posi-
tion where nitrate pollution hy these very
fertilizers threatens not only our water supply
bul ihe endire ecologieal panorama as well.
Thus it would appear thal the revival of
electro-cullure i= notl only desirable but immi-
nently necessary.

Experimenting with electra-enlinre is hard-
Iy the same as building a stereo umplifier or a
digital voltmeter. Tor one thing, ligh, statle
voltages are involved and a good degree of pro-
Fessionalism is required Lo oblain eood resnlts,
(Keep in mind that we are conrerned will:
living plants, which hoave their own peenliavi-
tios and may not afwaps respond as expected
—only large-seale trewds are important.,)

Typical clectro-cullire svstems Trequently
operate unatlended Tor loug periods of time
in an open-air environmenl. This requires
heavy-diuly constraetion in both the eleetrieal
and mechanical aspects of the equipment.

. INSULATOR

MORE INFORMATION?
See;

“Electronics and the Living Plant,”
L. G. Lawirence, Electronics Werld, Octo-
ber 1969.

Plant Physiology, E. C. Miller, McGraw-
Hill Book Co., New York, 1938.

However, expendilures can be kept low by
wsing smrplus-type materials. In the ease of
al experimental eleetro-culture system using
Ligh-voltage digelinrge, the cost of a typical
exeiior unit ean be helow $35.040.,

Basic System. A schematie of a Lem-
stroem type of electro-eniture svstem 1s shown
in Fig. L. Here, the positive rerminal of the
high-veltage power supply is conneeted to the
overhead wire, witli enrrent relurn through a
sroutd path. Potentials ave as higl as 20,000
volts -up te 60,000 volts for short periods of
time. While natural atmospheric currents
range between 107°° and 107'° amperes, the
excitation provided by the high-voltage wire
provides eurvents avound 1072 o1 107" A as
measired by a sensitive electromeler. In open-
air experimental lields, the height of the over-
Lhead discharee wires with respect to gronnd

may he from 3 te 10 feet. The height above
ground naturally allects the amount of at-
mospherie enrerent, Remember (hat the Ligh
voltage essendially serves as a “current car-
riet"—appropriaie entrent values cannot he
generated under olher than ligh-tension eon-

HV
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J‘,’ 7 EARTH GROUND

+ + + + ANTENNA WIRE + + + +

TEST CULTURE

Fig. 1. This is system originally used by Dr.
got the idea from rapid growth of vegetation during the short
arctic spring and summer. He believed that the natural high at-

ditions.

. th
[}

Lemstroem whe

mospheric current was responsible for extremely rapid growth.
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High-voltage cleetro-culture systems may
take the form shown in Fig. 2. The apparatus
was designed Lo investigate the suseeptibility
of many different plants {o slimnlation, The
equipment generates ozone (%) and must he
used in well-ventilated areas only,

Fig. 2. Provision must be made to prevent animals, -

children, or strangers from touching the high-volt-
age lead. A simple wooden barrier is sufficient.

An cleetrical schematic of this system is
shown in Fig, 3, Tranxformer 7’7 has an ont-
put of 3000 volts rms. After rectifieation, the
cffeetive dr is approximately 4200 volts. A
dropping resistor mav be neeessary on the
filament winding to obtain the eorrect voltage
for the rectifier, I leakage enrrent in the re-
verse mode can be tolerated, o high-voltage
rectifier diode may be used instead of the tube
and filarment winding.

The 8000 wolts de gencrated 15 highly dan-
gerous to touch.

Resistor 27 (made up of several resistors in
series) serves as a current limiter and ean he
anywhere from § to 20 megohms, the latfer
value limiting the current to 210 gA in the
event of an aecidental slort clreuit. Resistor
7 may be in serieg with either the positive or
negative ontput terminal.

Resistor 12 is connected to two pleces of
high-voltage eable with the conneclions and
resistor thoroushly wrapped with high-volr-
age insulation so that the resistor is actually
imbedded in the eable, Pal insulated alligalor
elips on cach end of the eable. This resisior
forms a safety discharge shunt and must be

+
Rt +DISCHARGE
ALTERNATE ELEMENT
CONNECTION +
- NG

117 VAG

Fig. 3. A high-voitage diode
may be used in place of V1.
The filament winding of T1

A

+
-

AAMAAAA

Rt
5-20M

and R3 can then be omitted. A —

PARTS LIST
CI1—0.25-pF, 7500-volt capacitor
Fl—TI-ampere fuse with holder
Ri1—5-t0-20-megohm resistor (see teat,

Frwatt each)

R2—100.000-0hm, 2-catt resistor
A3—See text
SI—Spst slide ar toggle switch
Tl —Oscilloscope transformer ; secondaries:

3000 volts and 6.3 volts

F1—Hal{-wane, high-voltage rectifier tube

Note—Alternate rectifier diode D1 (IR 67 D-
050H35FENN) can be uwsed us shown by
dotted line. See text.

Mise.—Targe plustic container, 3-lead power
line, mounting plate, insulators, high-voltuge
cable (10-kV test), hoekup wire, hardware,
growmd plate for pot
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eonneeted across the oulput termminals when
the apparatus is shut off to discharge eapuci-
tor €1 und the antenna structure (“discharge
clement” in Fig. 3).

The power supply’s pliysical layout is
shown in Fig, 4. For safety’s sake und good
appearance, the entire power unit is mounted
on the lid of a plastic camping chest. Ceramie
insulators are fastened to the lid to provide
connections for the discharge element and
eraund wires. A simple ground electrode is in-
serled into the moist dirt (carth mixed with
moss 1s @ood) in the pot and the pot sits in a
metallic basket which 1s connecled to the neg-
ative Lerminal of the supply. The antenna or
diseharge clement is conneeted to the positive
terminal and consisls of a simple metal rodl.

The 117-volt line cord is a grounded 3-wire
tvpe, with the green (ground) wire connected
to the perforated-steel mounting plate on
which the plant basket sits. The high-voltage
{ransformer is mounted on insulalors and the
rectifier {ube socket is mounted on insulators
on a bakelite terminal board., The string of
resistors eomprising R7 is fastened to stand-
off insulators of the ceramie type. In the mod-
¢l shown in Fig. 4, a scparate transformer was
nsed for the tube filament sapplv with drop-
ping resistor 23 mounted on {he bakelite ter-
minal board. The entire high-voltage scetion
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15 wired wilh high-voltage cable tested to
10,000 volts de.

R-F High-Voltage Supply. A schematie
for a radio-frequeney high-voltage unit 19
shown in Fig. 5. 14 is an inexpensive and
sHehtly less dangerous aliernate to the supply
deseribed above,

Yilfeelive de output of {his supply i 5000
volls ab 200 microamperes maximum. Thus,
shonld the supply's onlput clectrodes be
Louehed aecidentally, an nnpleasant, but non-
lethal, shoek will be experienced.

Llectronieally, the supply is comprised ol
a steaigliforward feedback oscillator, Opti-
nm oseillator freguency is approximately
225 kHz. Tube 2 is a half-wave reetificr.
The supply may be consirneted on a shople
chassis and installed in & manner similar to
the one shown in Fig. 2,

Note, iowever, ihat the transformer spoci-
fied for 77 does not have a filament winding
for the rectifier. A filiment foop may he add-
od simply by placing one lurn of No. 20 insu-
Iated high-voliage wire around 71%s ceramie
hase, being earetut o malutain spacing from
the toped r-f cirenit. (Follow the ingtructions
packaged with the transtermer.) A VIVM or
similar high-impedance meter my be nsed to
measare ouipnl voliages withont exeessive
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FILAMENT HIGH-VOLTAGE
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TO DISCHARGE ELEMENT

Because the relatively weak plastic chest cover will not support much weight, a perforated
metal base plate is used to mount the heavy components. Feedthroughs are used to
couple to the *“antenna’ and the main ground plane that supports the flower pot.
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PARTS LIST

C1—8-pF. 350-volt electrolyric capacitor
C2,04—0.03-0F, 600-volt capacitor
C3—0.001-pF, 000-volt capacitor
C5—360-1000-pF tuning copacitor
(LW, Miller 160-A or similur)
C6,07—500-pF, 10-EV capaciters (TV type)
1I—NE-1 peon lump
LI—25-mH r-f choke (JF, Miller 4537 or
semilar)

Fig. 5. An r-f type of power supply can be used instead
of the power line version. It also delivers 5000 volts.

RI1—20008)-ahm, 1-wats resistor

R2—300.000-0hm, I-wall resistor

R3—100-000-0hm, I-walt resisior

Ti—High-voltage, r-f transformer (W . Miller
2525 or similar)j

ViI—6¥6 rube

V2—IR3 tube

Misc.—Suitable high-voltage und flament sup-
ply, insulated chassis, tube sockets, high-
voltoge wire for 1IR3 filument winding (see
text), cap for 113

loading. After wiring is complete, remove ree-
tifier tube ¥2 and adjust the oscillator for
maximum output power by tuning capacitor
€3 with an insulated alienment tool. Place a
“eimmick” or single-turn coupling Joop with
a neon lamp on the output of 77 as shown in
Fig. & and tune the ¢irenit nntil the lamp at-
taing maximum brillianee. Remove the neon
lamp and gimmick atter tuning is complete.
In operalion, il s proper for the filament of
the 1B3-GT 1o glow a dull red.

Safety Precautions. Due to the inherent
shock hazards involved in either of the sys-
tems deseribed here, they should be operated
behind a simple wooden barrier marked fo
keep away “unanthorized personnel.”” The
experiment may then be operated near a win-
dow or other well-lit area indoors.

The equipment may also be operated out-
doors, preferably in a fenced-in private gar-
den, provided it is protecied from rain and
moisture and the proper precautionary mea-
sures are emploved. With compoenent values
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shown, an “antenna™ height of (hree feet is
suggested—depending on local wind conditions
and ambient acrobie moisture content,

When if is necessary to work on a plant or
water it, turn off the power and connect safety
shunt R2 across the higlh-voltage terminals.
When watering, avoid wetling the eleetronie
equipment and the high-voltage discharge cle-
ment. When voun are throngh working on the
plant, remove the salety shunt, get out of the
way, and {furn the power hack on.

Always keep safety uppermost in vour
mind. Physieally protect the cleetro-culinre
experiment from strangers, children and ani-
mals.

What Can You Expect? According to
data advanced by Dr. K. Stern and others, a
true inerease in vield of 45 percent Tor & well-
cultivated field ean be expeeted. Yield differ-
enees are delermined by comparing results
arainst non-treated control cultures of the
same type. Some plants give very low yield

(Contined an page 96 )
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ELECTRO-CULTURE

(Continued from page T0)

nnless well-watered, Peas and earrots ave in
this gronp. Further, vlectrie treatment must
be stopped if days are hot and sunny. A sim-
ple photoelectrie relay eitenit, conneeted in
series with the power line, provides adequate
eontrol for this purpose.

Note that plants are mavericks I many
wavs and do not ncecssarily show uniform
vield patierns, Bleetronically speaking, beine
living organisms, species utilize the energy
confained in the phosphate bonds of adene-
sine triphosphate (ATP) 1o drive reactions
whieh lead to maintenanee and prowth of
cells, tigsues, ete, This ATP ix prodneed [rom
adenonsine diphosphate (ADP) by processes
involved in nerobie respiration, fermentalion,
and cleetromagnetic bionnclear eomstitnents
of photosynihests. In many ways, plants are
arganie semicondurtors and apparently Tea-
ture cleelron Aransport systems which, in
higher plani mitochondria, are exaetly ihe
same ax those for snimal mitochondria in
ways of generating enzvmes.

HNowever, raken together, seienee has only a
vague iidea why plants react to applicd elee-
tro-culture and related methods mentioned
carlier. The field is wide epen for experimen-
fation and improvement, and H eertainly has
exceplional hapes for the future, =530+



XPERTAMENTING ou living arganisms is
exciting and—as history shows—ollen re-
warding, Bul there just aren™ many people,
dags, birds, fish, ete, that yon can {or would
wanl to) subject to tests to determine such
thinegs as emotional reaclions, nervous re-

sponse, or sensorial perception. So, how
about plantg? They are after all, living
things, and there are rmany indications that
when stimulated, they have sensilive, sensible
reactions which ean be measured on ordinary
cleetronic equipment. Before going inlo the
details of the equipment {which you can build
for vourself), let’s get to know a little more
about plants and how theyv tick.

Do They Just Sit? On first thought,
plants appear to be quite remote from life as
we know it. Their sedentarv existence stands
in strong contrast to energetic animals, which
are endowed with a massive inventory of sen-
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sory capacities, fasi reflex movements, and
many active organs.

However, recent researcli has revealed Lhat
many of the same environmental Caclors and
stinulations that affect animals also affect
plants. Of conrse, here we find modified abili-
fies 1o sense, leel, and react. Aiso, sinee a
plant cannot run away from a threat to its
existence, it would appear that special inter-
nal Torees are sel in motion o proleet the
organism from shock and possible death.
These phenomena are akin to states of anxi-
ety in animnls and are evidenced by ehanges
in the plant’s psvelogalvanie or electric states
which oeenir in threatening situations. The
recently discovered “Backster Tiffect,” secins
to provide evidence that planis Lave some
abiliiy to Tunetion in a mode of supersensory
pereeption. This, of course, invites a host of
exciting and nnigque vesligations.

However, prior to engaging in plant-ori-
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“epled experiments, von shonld rveplize that
living svstems frequenily prodnce maveriek
results. While a plant may be regarded as an
organie semiconductor laving variable re-
ststance and self-generating properties, it also
has elements of apparent cellular conseious-
ness. Electronie and meclianieal response pro-
files are not nniform.

Some plants (sueh as the Mimose Pwdiea)

resct rapidly; others zive no discernable re-

actions to stimuli and =till others exhibit
strangely delayed responses, Remember that
typical cleetrical siguals provided by planis
are in the low millivelt/microanipere range.
The equipment deseribed here for making ex-
periments should give yon a good start, but

PARTS LIST

B1-B3—9-volt battery

Bd—1.5-w0lt D battery

BPI.BP6—Five-way binding post

Cl—0.047-pF capacitor

C2—220-pl capacitor

C3—0.005-uF capacitor

C4—0.01-uF capacitor

C5,06—30-pF. Hlvolt electrolytic rapacitor

D1, D2—S8ilicon diode (RCA SK-3016)

I1—2.2-volt lamp (222)

IC1—0p amp IC (Foirchild pA741()

MiI—i-mA de meter (Calectra DIO12 or sim-
ilar)

QJ—Transistor (RCA SK3011)

Q2—Transistor (R{ A SK3003)

RI—75.000-0hm resistor (see text)

R2—100.000-0hm  lineqr porentiometer (sec
text)

R3—10.000-chm lincur potentiomeler

R4—100 000-0km resistor

R5.R6RIS5—1000-0hm resistor

R7-=240,000-0hm resistor

R8—1-megohm linear potentionieter

RY—82-0hmt resistor

RIORIT-—470.000-0hm resistor

R12—3300-0hm resistor

RI13—10.000-0km resistor

Ri4—4700okm resistor

RI6 RO R20—100-0kne resistor

RI7—3.5-0hm, lavatt resistor

RI8—1-vhm resistor

R21—8-o0km potentiometer L pad

81,83,85—Spst switch

82,56—Dpdt switch

Sd—Dpst switch

S7.88—Normally open pushbutton suwirch

Ti—Audio transformer: 250/8-0hm, 200-mF
{Calectro D1-726 or similar )

Misc.—Suitable chassis and cabinet, bartery
holders, piot-lamp  mounting  assembly,
clamp support, machine clump, clump in-
sulators, metal electrodes, twin shiclded
lead, rubber feet, plastic por for pluni,
knohs, mounting hardware., etr.,

Nate—The pA7T1C op amp is araidalle from
PolyPaks, PO Box $12F, Lynnfield, MA
41940, for $2.94,
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TRANSMITTER EFFECT

The behavior of plants in strong r-f fields
has been studied only superficially. Although
excessive energy levels induce heating and
death and although plants are (electrically
speaking) dc-oriented organisms, they never-
theless incorporate mechanisms which allow
them to survive in the immediate vicinity of
high-power radio transmitters of all types. To
our knpwledge, no tests have been performed
to detect psychogalvanic behavior in plants
under these conditions.

for sume extremely seusitive tests, vou should
avail vonrsell of an nitra-high-eain cleel rom-
eter will inpat impedances of 101 ohms or
hizher,

Another factor to remember is the impoer-
tanee of rvepetition. 1f, lor example, a plant
specimen s stimulated continuousiy, hadly
injreed by burns or culs, infrequently wat-
ered, ele., it is bound to tive quickly, perhaps
lapse into shoek and die. Terminal conditions
are indieated by wilting, and discoleration
asually  forecasts death. Depending on the
plant’s overall chemistey aned the amount of
moeisture relained in leaves awd stem stroe-
tnres, a dead =peeimen ix little else than a
sime conductor of the enrbon Ly pe and oo
peveloenlvanic response of any kiwd shonld
be expeeted. In =hort, be zentle and allow
plants o recuperate alter thev Lave served
VOUr PUEposc.

Some 330,000 plant =pecies are known to
seienee, At thi= time, we have noe coneise in-
Tormation as to which gronp is psvehogalvan-
ically superior to others. Tn general, however,
it hias been discovered (Luond, 19313 that the
diztribution of eradientx of clectrieal poten-
tials in Taree plants {sueh as teees) is more
vomplex than in =mall plants. Apparently,
each mdividaal eell in a plant 1z eleetrically
polatized and acts as a tiny, varinble battery.
The electrieal potentials oecnering b {issnes
are stunmalion effeets of 1he potentials of m-
dividnal ecells whicli mav act either in series
or in parallel (Rosene, 19351, Various mecli-
anisms of correlation are invelved heres hut,
as vor are hound to dizeover, there is no com-
plete unitormity from one speeimen to the
next, either in looks or reactions,

Plant Response Detector. The hasic in-
strument for plant experimenfalion s a re-
sponse defeclor whose schematic is shown in
Tig. 1. The detevtor has both visnal {meter}
and aconstical (speakert indications of plant
reaction, The auidio fone onfput ean also be
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ELECTRODE
LEAF

Fig. 2. Leaf contact is made through a highly conductive metal disc and electrode
jelly of the same type used by physicians to make medical electronic tests. Take
care not to crush the ieaf when making the contact, and use a stable support system



eonnected to a conventlonal andio fape re-
corder and & pen-type reeorder can be con-
noeted to the de amplifier output Lo make
permanenl records of results.

The sehematic is divided into Conr opera-
tional seetions: thie Whealstone bridee input
with exeiter and inpul-output polarizer; an
op amp gwird elreait having a disabling fea-
tnre; a high-gain de operational amplifier:
amd an audio tone generator whose frequency
varies with the potential generated in the
plant. The op amp used has o large-signal
gain of 100,000 and lLas buiit-in short eirenit
protection,

The circuit ean be assembled on perf board
or a printed ¢irenit board. B3e earei'al to avold
heat damage when soldering the [C and other
semicondnetors, Observe the polarity ol the
electrolytic capacitor. Either a well-fillered
dnal %-volt power supply or 9-voll batteries
may be used for the power source. Use a
suwitable metal chassis to honse the deteetor,
with the meter and all eontrols on the front
patel.

Connections to Plant. The pickup clee-
trodes which are attached to the plant (sece
Fig. 2) ¢an be of almost any shape and any

.13

metal that has wood condnetiviey. Stainless
steel or silver electrode pairs will work very
well. Use of dissimilar moetals ean cause an-
desirable cleetrolvsis, The elfeclive size ol the
clectrodes can be determined experimentally,
but nermally wonld be Tess than one nel in
Jdiameter. BT it is found ihar the leal resisi-
ance is very high, a larger diamceter on the
eleetrodes Is vequired. I the plant has €hin,
moist, semi-opague leaves, a smaller electrnde
I> Usedl. Lieat conductance ean be enhaeed by
using electroeardiographie electrode contaet
cream, such as ECG KONTAX {{(at. No, 301,
Birtcher Corp, Les Angeles, CA 90032). 11
s water soluble a1 should be wiped off plant
leaves after the experiment is complele, Give
the leaf a good rinse after that, Conneetions
to the electrodes are made rough a shicldmd
pair eable. The electrodes are insulated from
the metal clamp by picces of plastic with the
leat gently compressed between the eleetrodes,
Using the bridge resistor values shiown in
Fig, 1, the rvesistance helween the electrodes
should net exeeed 250,000 olims, Alse keep in
mind that the plant generates o small current
ot itz own which, dependine on the setting of
switeh 82, I8 superimposed on the excitation
current flowing in the eircuit.

POPULAR ELECTROMICS



ﬂ‘.{t-“'i ¥heory of Circuit Design. The resis-

tance of the plant leaf, connected to BPI and
Br2, forms part of a Wheatstone bridge with
the other arms formed by B7 and the two por-
tions of RE. Power for the hridge 15 supplied
by BI eontrolled hy #23. The final values of
R1 and R2 are delermined by the type of
plant leat being used. The resistances must
be inc¢reased when the leaf is thin and sensi-
tive to avold over-excitation and undesirable
side effects.

The input/output palarizer switeh 82 per-
mits reversal of the eurrent applied 1o the
plant leaf since living malier tends 1o satu-
rate amd gradnally cease to funetion as an
organic resistor,

The oftset signal from the bridge is ampli-
fled in I'1, whieh I guarded by diodes 222
and 122, When 87 is elosed, these diodes limit
the inpnt voltage to the op amp and profeet
it from large signals, However, once the eir-
enit is operational and maximum sensitivily
is required after M7 has been nulled, 52
ean be opened. The oulput of the de amplifier

MAGNETO-TROPICISM

This phenpmenon was discovered by Dr.
L. J. Audus, of Bedford College, London, in
1959, and reported by him in “Nature”™ in
1960. This report clearly showed that plants
are highly susceptible to electromagnetic fields.

In tests, a viable seed of any plant is in-
serted in a small plastic container which is
then ptaced hetween the poles of a strong
magnet (of the magnetron type). For control
purposes, another similar seed and container
are placed far away from the magnet but with
a2l aother conditicns being the same.

The ‘‘magnetized" seedling should show
some bending effects plus a more emphatic
growth than the control specimen.

It is also possible to ‘quick-ripen™ fruit
with a 900-gauss magnet, For example, a num-
ber of tomatoes placed at various distances
araund the magnet poles {anywhere from 3
to 17 inches away) will show varying rates of
ripening. Those closest to the magnet will be
the first to turn red. Horticulturists at the Uni-
versity of Utah believe that the earth’s mag-
netic field activates an enzyme system inside
fruits and vegetables causing them to ripen
and that a similar thing is caused artificially
when the fruit is placed near a powerful
magnet,
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is indicated on a meter and can be used to
drive a de pen recorder if a permanent rec-
ord iy desired. The output also drives an
ancie oscillator (@1 and @2} whose fre-
quency is & funetion of the de signal. Trans-
former 7! eouples the audio tone to an op-
tional andio {ape recorder and to an internal
spenker. Capacitor ('3 and resistor }1¢ pro-
vide feedback lor the oscillator.

The eireuit is sensitive to a few micre-
amperes of input eurrent, and when this enr-
rent eltanges as a result of plant stimulation,
the bias on 2 changes to alter the piteh of
the oscillator. Indicator lamp 77, momentar-
ily activated by pushbutton switeh 87, per-
mits intermittent fests of battery voltage and
provides for the injeetion of cue markers on
a tape recorder sinee the piteh inereases when
87 is activated. Power to the audio oscillator
is controlled by switeh &7

Transformer 77 provides an awdio outpnt
for the tape recorder at all times regardless
of the position of 86, In one position of S8,
IPI7 serves as a load; while in the other posi-
kiom, R21, an 8-ohm pad, is the load. Volame
eontrol is essential since the beep in the andio
tone produeed by 87 is annoying to listen to
and can produee an undesired stimulus to the
plant,

While performing n partienlar experiment,
tlie andio signal ean be led to one ¢hannel of
a conventional steren tape recorder, while
the other ehannel is snpplied with time mark-
ers { from WWY ar CHU) or voeal announce-
ments, This permits recording of vocal stimn-
lus to the plant ag well as the plant’s response.

DC BOOSTER

In tests performed on a tree by the L. §.
Department of Agriculture at the University
of California in 1964, the application of about
58 volts dc (negative electrode high in the
tree, positive attached to stainless steel nail
driven in the base of the trunk) showed that
leaf density on the electrified branches in-
creased substantially after 28 days. Over a
much longer period of time, the leaf growth
was 3009% over that on the non-electrified
branches.

It was also noticed that when a sensitive
dc voltmeter was connected between two can-
ductors driven into a living branch (one at
the center of a cut-off portion; the other in
the layer just under the bark), cutting twigs
or branches in any other part of the tree pro-
duced a sudden fluctuation on the meter.
Even burning a leaf produced a noticeable ef-
fect. Not only did the natural voltage rise and
fall; at times it even reversed polarity. There
is no explanation for this effect.

-

THE BACKSTER EFFECT

Cleve Backster, one of this country's lead-
ing authorities on the polygraph (lie detector)
connected a pair of electrodes to a leaf of a
dracaena massangeana while it was being
watered. Surprisingly, the plant's psychogal-
vanic reaction pattern resembled that of a
human subject exposed to emotional stimu-
lation.

In further tests, Backster decided to ignite
a match and burn the leaf to which the elec-
trodes were attached. At the instant that the
thought image occurred in his mind, a dra-
matic change appeared on the plaat's poly-
graph readout. Tests were carried out on
other living matter including paramecium,
fresh fruits and wvegetables, amoeba, mold
cultures, scrapings from the roof of a human
mouth, and yeast. All showed similar results.
It would appear that there is an unknown com-
munication between all living things, outside
the orthodox electromagnetic spectrum. For

example, placing plants in lead-lined, Fara-
day-screened cages, fails to suppross the
phenomenon.

It also appears that plants form some sort
of emotional attachment to their owners. Cleve
Backster has reported that one pilant respond-
ed to his emotional attitude at a distance of
over 1000 miles, Obviously, much work re-
mains to be done in this area.

Conducting Tests. In connecting the elec-
trodes Lo the leaf, apply just enougl pressure
Lo make a good contact with the leaf without
crushing it. Place the guard switeh (83) in
the closed position to protect the IC from an
excessive inpnt signal.

When 87 is turned on, power is applied to

[ Contivued on page 33)
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ELECTRO-CULTURE

{Continued from page 68)

the bridge cirenit at a level determined by R3.
Then lurn on S4 to activale the op amp IC.
Trotentiometer 722 is adjusted for a meter null
indication. This null may have to be re-ad-
justed when the plant is in a non-stimulated
condition. Note the piieh of the andie tone
coming from the speaker when the plant is
quicseent. A change in piteh, as well as in
the meter indieation, may result when the
plani’s well belng ix threalened,

The amonni of exeitation (via It3), and
the state of the input/ontput polarizer switel
2 must be determined by actual nse. Obvi-
ously, the gain eontrol {18} can be adjnsted
to obiain more or less sensttivity, and &3 can
ho apened to Inerease the gain of the de am-
plifier.

There ix very little more to be said about
the use of the response deleclor. Patience and
repelition are the key words. Obvionsly, also,
controlled conditions are a must. The area in
which the plant lives musl be quict so that
stimulli can be applied. There should be a
minimum of power-ling noisc to aveid Nuetu-
ations in the audio and meter indieations.
There should be no r-f transmitters in the
yvicinity to eanse fanity indications, ~30-
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