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An Invention to Enhance Plant Growth and Germination

The inventors propose that the growth and germination of some species of plants may
be enhanced by exposure to a static magnetic field. The presence of iron containing
substances 1n the cellular tissues of plants and by sensitivity to other aspects of the
physical environment such as gravity and light may encourage this activity.
Sensitivity to magnetic fields may carry adaptive value in that the plant may be more
able to orient to the cardinal directions, thereby accessing solar radiation more
effectively. This may be particularly important when, as a seedling, plants may grow
or germinate in shaded areas where exposure to sunlight is only indirect. Where south
1s would be advantageous in guiding growth in directions most likely to lead to

optimal sun exposure as the plant achieves greater height

We have tested the hypothesis that plant growth and germination maybe enhanced
through exposure to magnetic fields by planting seeds of the bush bean plant in close
proximity to a bank of 98 small round pennanent magnets attached to a vertical
Styrofoam wall against which pots containing the planted seeds (bush beans) were
placed. A second group of bush bean seeds were planted in identical pots placed

against a control wall of equivalent reflectance.

One half of the plants were watered with water containing iron filings which were
allowed to rust thereby adding greatly to the iron content of the water. The other

group were watered with ordinary tap water. This experiment was repeated on a

second occasion using the same methodology.

The plants were measured daily and the presence of germination shoots noted. Our

data and the appropriate statistical analyses are summarized in the two table attached.
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It is apparent that the plants growing in the proximity of the magnetic field show
enhanced germination and accelerated growth. The results are statistically significant
for plant growth. The germination data show enhancement with exposure to the
magnetic field but this is not significant, possibly due to lie smaller number of plants
studied (we did not examine germination during the first experiment until day 7. The

addition of iron saturated water did not have a major effect on growth.

The data suggest that plant growth may be accelerated and germination enhanced by
exposure to static magnetic fields. Using much more powerful magnetic fields may
further enhance this effect. The commercial applications are obvious as permanent
magnets are inexpensive and would compare favorably in cost with the use other plant
enhancers such as fertilizers. Elaborations of our simple design €.g. the movement of
plant seedlings on a conveyor belt between rows of permanent or electromagnets

could be applied in green house operations etc.
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ANOVA Table for heigit
inchusion criteria: rowsfirst from Copy of Dataget Plant Science. svd

DF  Sum of Squares Mean Square¢  F-Value P-Vaius La Power
magnet V] s615010]  5818010] _ 4013 3] 05431“ T 4013] 478
Subiect(Group) R Tieman . rwas . ""f“"" |
Category for height L__g} 4;39__;_9__7.[ __TO28.043 157848 | <0001 | 947688 1.000.
Cantegory for height * magnet 61 lea1z:! 27381 783 3688 238
Category fo height * SubjeckGroup) [ 1801 8009263 aaasel | | ) _J
Means Tabla for height
mcamfamwmgw

mmnm rowefirst from Copy of Dotaset Plant Science.svd
Cout Mean Std.Dev. St Enr.
e R

Magnet; height 7 16 [ 12438 | 11337 2808
egoet,Meigns |6 19281

Mﬂm9 L %.3_'__4_313 | ...‘..9'19_1 Thess are the combined data generated by 2 separate
~ Magnet,Heignt1o 18| 36313, 17.609 exsriments. Each experiment was oonducted using 8 pots
: MWEW 16 43.183] 16233 4.058 . placed beside either a walf equipped with $8 permanent round
Mlﬂid.sﬂalﬂn 12 ' 16 | 48.875 18.089 | magnets and covered with white paper or 2 wel of equally
| m Mn 16 55133 | 14 498 ' 2 874 reflective matenial that &d not contain anymagmts. '!'hoﬂnc‘le |
| mumm‘; ‘ 18 " 57%, 6979 '745 fight saurce was a fuil spectiurn incandescent lamp suspended
NoMagoet, Height8 | 16 11408 |  10.785 788 2.86 10786 | 2.896 midway between both sats of pots.
No Magmat, Height 9 18] 18000 14900 3527 l
3 mmm«,ﬂmm I [ 24750' 1sm| 4.224
. ‘Nomm Height 11 ’ 16; 31780 | 18.538| 4.635
~ No Magnet, Height 12 - .._._._.._...."“5..]
| Nummnﬁeigmw 44 19614 4.903

Eficct: Catagory for heigin * magnet
Error Bars: £ 1 Standard Error(s)

inclusion criteria: rowsfirst from Copy of Dataset Plant Science.avd
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ANOVA Table for Germination 3-7
nclusion critaria: row eq 13t ANDS exper eq 2 from Rep Measures Dataset Plant Science.svd

DF  Sum of Squares Moawre F»Vm _P-Value Lambda
s

magnet a1 22 2]
Subject(Group) 4] 12678 |
Categary for Germination 3-7 3 zg‘i_g_‘*“f':‘@_#
Gategory tor Germination 3-7* magnet | 4 z =78 144
Category for Qurinimation 3-7 * SutyecyGr... L 12.700 - 227

. Meoans Table for Germination 3-7
mmmm -7 * megnet
lnclusion criferia: row eq 1st ANDS exper &g 2 from Rep Measures Dataset Plant Sclience.svd

Cou¢  Mean W.Dw Std. En.
e —— -

M’ag'met'@umﬁ L8l 280

Magnet, Gend

Mﬁw-|aﬂm5 o 536 188

Magnet, Germb ‘ 8 : 164 l
| M-xmam:r 5 — 8 2000/  0000!  0.000 This experiment was conducted i
| Mum-t Germ 3 8] 125 ame] 128 18 pots with 2 besn seeds placed in
| NoMIw Gormé T8l s2s | 7ea 263 esoh pot. Of the 16 pots 8 were
) Nomm B 8 875 835 "‘“"’"‘{é’éﬂ Wtoaﬂb(;mmﬂc

| e —a ' fieid and 8 were not .

No
No

Germé ! a*; 1.500

t, Germ?7 l A, 1625

ihteraction Bar Piot for Germination 3.7

éllwt: Category for Germination 3-7 * magnet

Euwam 2 1 Btarvdard Brror(s)

lnaiuhneribria. row e 15t ANDS exper vq 2 from Rop Mum Dataset Plant Schm-.svd

228 T ,
2- QL

17!5‘l i’

126 - !‘ B Magnet
44 [L] No Magnet

01 each of the 18 pots (8 with magnetic field , 8 wihou!
(] ;; ]
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ANOVA Table for height
hclusion criteria: row=first from Copy of Dutase? Plant Science.svd
DF Sum of Squares Mean Square

F-Value PValue

Lambde Power

Experimant i mesvee  7eeenes 69] o Geee 720
magnet h 815010 5615010 ' 4917 0348 | '"To??j 565
Experiment # * magnet K ~2015,001 2019.001 | TABS. 1768, 237
3 e mut cnmm— e e __+__ e},
Subject(Group) | 28 L _}172.281 | 1141.867 | ,
Categary for height 6. 42168257 7028043 <0001 982911 1.000;
Category for heigt * Expenment # . B 45 194 75.832 | 1761 1101 10564 r __B49,
Category for height * magnet 8] 164123 | 21354 7000 | 000! 38281 25
Category forhelght * Experiment# *magnet: 6] :usesz! 58!06' 1354 23591 8128 .su
~ Category for height * Subject{Group) "wa R 7207 437 | ‘

Means Tabie for height
m!cmmyiwnught* Experinent # * magnet
Inclusion criteria Mmmcowdo-mmmau

Count Mean Stg, En
First, &.la_mel. haight 7 8 20.625 | 10.433 | 3.688 l

' First, Magnat, Height 8
- First, Magnet, Height 8
- Feet, mmﬂugmw
Fyat, M.gn.:a Halght 11
Firet, Mngmt,ﬂetght 12
First, Mognd.l-leunla : .
mmdowguunugm? ;____ 8128

First, NoMagno! Height 8 | 8, 14250 12§_7_9~ 4550|
First, No Magnat, Height @ 8121260 15.285 3
Fret, No Magnet, Height 10 20500[ 17, 728 i em|
First, Nb Magnet, Meight 11 a 34925 | 18154 8,418
First, No tagnat, Height 12 | 41 375[ 21340] 7.
mmuwmmta

47 000 . 22863

Samn& hagnet, height 7 ;
Seaond Magnet, Haight 3
soomd Magnet, Height 9
s.oonq, Magnet, Haight 10
Somd, Mlg'm Mexght 11
s...mq Magnet, Height 12
Second, Magnet, Heignt 13
Soooui No Magnet, height 7
Seaond: No Mugnet, Meigit 8
Second, No Magnet, Height 9 .
Second, Ne Magnet, Height 10

L'm:aomdj No Magnet, Meight 11
~ SGOOﬂd; No Magnet Meight 12

; ai 3375 .
.5‘31 . '

"""" 147580

- —
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interaction Bar Piot for haight
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mclusion criteria

TO'I'.

£ 1 Standard Emor(s)

Bars

Efect: Catagory for heigit * Experiment # * magnet
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