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Figl., The block diagram for ESR arrangement
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2.1 147.9M4

AAZBRAEH,(=2.0v), AXARBGREH, RRESREATHNHTH
RAfEmEgmE, SRFITRL.

A1 ESRESXTHABBBRANH THALNOYH
Tab,1 Effect of DC magnetic fiell density under ESR on seed germination

Magnetic feild Relative average
Density of direct Coantrol Treated length

current n  Xc(with SD): o Xr(with SD) (Xe-X1)/Xc
Ho(A) (%)
1,75 49 17,76 £ 477 47 15.84+4,69 0,108
1.85 53 25,76 £ 5.43 53 21,171+6.54 0,178
1.95 49 12,96+ 3,30 39 11,58+ 3.63 0,106
2,05 55 23,76+7.83 51 20,78+6.61 0,125
2.15 57 21,81%5,23 60 17,78 £5,38 ' 0,185
2.15 59 28,32 +4,96 58 25,05%+4,90 0.116
2,15 51 25,12+5,86 47 20,20+ 7,39 0.196
2,15 51 19,98 £ 5,44 53 16,83 1+4,.84 0.158
2.17 60 26.,93£ 4,08 59 25,61+3.22 0.049
2,25 A7 30.28+£9.39 51 22,56+10,15 0,255
2.25 55 22,47%4,85 55 19,04 + 4,47 0,153
2.25 54 35.41+4.55 60 32.80%5,96 0.074
2,50 58 25.6214,74 54 22.74+4,95 0,112
2,55 59 25,92+6,95 51 21,47+7,46 0,172
2,59 60 19,15+ 3.33 55 16,71+3.53 0.128
2,64 58 24,50+3.54 59 23.22+3,90 0,052
2.80 58 38,88+4,17 57 34.14+6.00 0,122

Note: Amplitude of HF-feild V,=2,0V,
Modulation volt (Modulation field density) H =10~45V,
HF -field frequency v,=147,9MHz

METFE 27T, Xe- X OBIEE, SETER S 05209147, 9MHz, 1538 K2v
CLAmZES SRR LRy m 3R ) i, ESRAERX/DNEHERIME /R, M2 & &
B, TERRWISBE,2,15A ( LIRS fiRg B M i 58 B 38 R % RO,
50mA/1Guss ), HIH,~43Gauss F12,25A 4, Wl H, =45 Gauss & H — 4 “mE
%7,
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B2 {EESREMTHMN(Xc-X7)/XctyER Crimiilig)
Fig,2 Action of Hy on (Xc¢-X1)/Xc under ESR condition, showing inhi-
bition peak (at Hp=2,15A, 2,25A)
2,2 53,6MA
REARWH ERLERFITE 2. RITASEBROENET T R0 RREE, H
PugigBH AN EMFIE RS BOENE, RERHERGRFEERTHOH, & $14.

£2 ESREBTHMBLFHIEHFHEGER

Tab,2 Action of RF-magnetic component under ESR on seed sprouting

Radiofrequency . Relative averafe
commagnetic Control Treated length
ponent n Xc(with SD n Xr(with SD) (Xc-X1)/Xc(%)
Hy(V)
3.5 75 23.32+5,.65 78 24,94 +5.01 - 0,069
4,0 , 78 18,31+5.25 72 20,55%5,31 -0.122
4,0 77 30,95+3,22 79 32.40£4,25 -0,047
4.0 80 27.,00+4,12 79 28,61%+3,29 -0,060
4.0 79 29,82+5,28 79 33.,11%5,56 -0.110
4,0 78 21,19%£3.75 80 22,45+3,74 -0.062
4,0 78 26,321+5.43 79 28,01+4,18 -0,064
4,0 69 15,65+ 4,96 61 17,33 +5,45 -0,108
4,5 75 13,11+3.25. 72 ) 17,67+ 4,92 -0,348
5.0 71 18,68+5.28 74 20,9317.55 -90,121

Noti: RF-field frequency v*=58,6MHz,
Modulation field density (modulation current )He =40mA
N2l 3 A, Xc-XrRAE, B §P5HR, =53,6MHzl, § 35 BE
Hy=4,0vitH M TFRFEER “R#EE? . X—ERRRMERNEREH, WEEEM
ﬁykzémswwaﬁﬁwmsfss@ww&wm%s&ﬁm#mumim, ULHRA
BREX.
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B3 ESR&AATHI(Xc-X1)/XcHIER (R{EdE)
Fig.3 Effect of H; on (Xc-X1)/Xc under ESR condition, showing
acceleration peak (at 4,0v)

2,3 84.4ME

AETHRESE (6 E7 A ) #7H, THERBA29.5C, WEANMTEE
AR ER147, OM4 ( ¥H2R23°C ) WAkFSs MLRCEAR FE ¥ & K & %,
84, AMABBE, XXPAHANKEFERARZIESRG FRIGME /E I, I EH 457
Fo WEIFIRIBBUEZEH, =35V, A—NMABKEFER “iDiflg” |

EH4 BRETHESRGN/DEMTFHEEERKRME

Fig,4 Photograph representation of ESR field

(vs=84,4MHz; Hy=3,2~3,8V) inhibites the

growth of the plumule of the wheat seeds
At 4tv, =147,9MHZ, V,=2,0V, H,=2,15A%1v,=84,4MHz, H,=3,5Vix
2 MEEMESRAMT, HIL “MHIFTHE” B8 S — 1 ESR & #(vy=53.6
MHz, H,=4,0v, H,=10,135guass ) F, MMI “R#MFHE” NEr B4h,ESR
FFE R RBBRBERN, 4107%V, XAMFBHEERIRERRLER 28K
MR ARIEFrohlich MIE MMM BB inTehaoky “ESRAMZEH B” WEB #, &
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A3 ESRAMHTHABIENEFLRNGYH
Tab,3 Effect of RF-magnetic component under ESR on plumule growth

Radiofreguency relative average

magnetic com- Control Treated length
ponent n Xc£SD n Xr+SD (Xc-X1)/ Xc(%)
Hy(V) (mm) (mm)
3.2 46 37,08+1.55 40 8.86+1.24 0.461
3.2 44 38.02+1.82 40 8.,421+1,06 0,779
3.7 32 34,63+£1,95 30 8.92+1.13 00742
3,5 48 34,80+1,48 46 7.28%£1.35 0.791
3.5 62 36,15+1.73 59 5.45%+1,68 0,739
3.5 60 37.40%+1.92 61 9,25+1,75 0,753
3.5 45 39,54+1,89 43 5.95+1,08 0,850
3.5 45 38.38+1,98 44 6,80 +1,06 0,823
3.5 31 37.65+1,37 29 6,7411.10 0.821
3.5 30 35,80%1,45 30 7.52+1.09 0.790
3.5 47 38,324+1,38 44 8,651+1,28 0,774
3.5 45 38,30+1,56 43 8,30+£1.30 0,783
3.5 48 35,66+ 1,66 46 7.45%1,25 0.791
3.3 48 34,51+1.40 47 7,82%+1.35 0,773
3.3 48 37.20%1,58 45  9.35+2,04 0,749
3.3 44 37,40+1,61 45 6,90+1,30 0,816
3.3 42 34,354+1,96 40 5.95%+1.,15 0.827
3.3 43 36,741+2,03 42 8.57%+1.40 0,767
3.8 45 39,15+1,85 42 9,40+ 1 86 0,760
3.8 48 37.80+1,41 46 9,35%1,75 0,753
3.6 46 35,42+1,63 43 10,25 +£2,15 0,711
3.6 46 38.15+1,56 45 10,10+2,00 0,735

Note: v3=84,352MHz~84,355MHz, Ipc=475uA, Uac=70~80V, Urr=4.0~2.4V
RT=30,8+0,1(T)
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The Effects of Microwave Radiation under ESR Conditions
on Germination Process of Seeds of Spring Wheat

Zhang Mengdan® Qiu Haiming

Abstract The Present relates the experiment that the seeds of two strains of
French and Chinese spring wheat, on the verge of gérmination after being soaked
for 17 hours, were exposed in the IXSR field under specific conditions of resonance
for 72 hours, with frequencies of the high-frequency electromagnetic field respec-
tively of v,~=147,9MHz, v,=53,6MHz, and v;=284,4MHz_ The result of the experi-
ment, indicates that ESR fields of 147,9MHz and 84 ,4MHz have an inhibition
effect on the growth of the plumule of the wheat seeds, with; its inhibition peak
being at Hy=2.15A, 2,25A and H;=3,5V, while the ESR field of 53,6MHz has an
acceleration effect on the plumule, with its acceleration peak being at H;=4.0V,
This biological effect which varies depending on resonance conditions is a nonther-
mal effect, The experiment has proved that ESR field has an effect of ajustment
and control an the growth of the plumule of the seed, which supports and enrich-
es experimentally the theory produced by IFréhlich on the machenism of the non-
thermal biological effect,

Keywords ESR feild, nonthermal biological effect, long-range phase correlation,

frequency window, power window, seed germination
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