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Germination of Acacia cincinnata Seeds Promoted by Applied Electric Field
ZHU Mengtian, JIANG Ruiyi, ZHANG Ying, DENG Zhiwen, RONG Jundong, ZHENG Yushan, CHEN Liguang '
(College of Forestry, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China)

Abstract: [ Objective] Effect of electric field and treatment time applied to Acacia cincinnata seeds on germination was
investigated. [Method] A. cincinnata seeds were treated by electric voltages ranging from 0 (CK) to 1.0 kV-cm ' for 15, 30,
45, or 60m prior to germination under normal conditions. Indicators of germination displayed by the seeds were analyzed.

[Result] The seeds exposed to an increasing electric field for up to 60 m germinated at a rate that showed a down-up-down
pattern with a peak at 45m. The germination potential and index were at the highest under 0.6-0.8 kV-cm ' for 45 m and
significantly different from CK (P<<0.05). A best fit regression function between the applied electric field and time was found
tobe Y=7.73 +135.23 X, + 1.24 X2*86.16X,2*0.009 11 XZZ -0.75 X, X, at R =081 (P<<0.05). A cluster analysis indicated an
extremely significant effect of the electric field/time interaction exerted on the seed germination index. [Conclusion] The of
an electric field and treatment time applied on A. cincinnata seeds significantly affected the germination with a rate peaked
under 0.6 kV-cm ' for 45 m.
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Table 1 Effect of applied electric field and treatment time on germination rate of A. cincinnata seeds CHAL: %)
B AL FRH} ] Handling time
Electric field strength/(kV-cm ') 0 min 15 min 30 min 45 min 60 min

0.0 66.00+4.00 aA 66.001£4.00 aA 66.001£4.00 aB 66.00+4.00 aC 66.00+4.00 aAB
0.2 66.00+£4.00 aA 48.67+£2.52 cC 55.00%2.00 beD 66.00£3.00 aC 60.67£5.77 abB
0.4 66.00+4.00 aA 56.001+2.00 bB 67.33+£1.15aB 70.33+1.53 aAB 70.001+3.46 aA
0.6 66.001+4.00 bA 67.67+2.52 abA 71.33+3.06 abAB 75.001+3.00 aA 74.6717.57 aA
0.8 66.001+4.00 cA 66.6712.08 bcA 74.3313.51 aA 71.33+2.52 abAB 70.00+2.00 abcA
1.0 66.00+4.00 aA 65.331+2.52 aA 60.33+£3.51 abC 59.33+2.52bD 50.00£2.00 cC

AT AN G FEHREA R AL BN [ AE 7R B 7257 (P<<0.05), [RAITHAFRKS FEHMURA R IR A E B 2257 (P<0.05) . FF.

Data with different lowercase letters on same row represent significant differences under different treatment times (P<<0.05); and those with different uppercase

letters on same column represent significant differences under different electric field (P<<0.05). Same for below.
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Table 2 Effect of applied electric field and treatment time on germination potential of A. cincinnata seeds CHRAL: %)
HL3 T Ab P ] Handling time
Electric field strength/(kV-em ) 0 min 15 min 30 min 45 min 60 min
0.0 39.671+2.08 aA 39.67+2.08 aCD 39.67+2.08 aB 39.671+2.08 aB 39.67+2.08 aB
0.2 39.6712.08 abA 30.51+1.47 cE 36.241+3.31 abB 40.38£3.19 aB 35.33+1.15bBC
0.4 39.6712.08 abA 37.994+1.98 cD 38.38+4.65cB 42.43+5.00 abB 46.671£4.16 aA
0.6 39.6712.08 bA 48.02£1.60 aA 49.99+4.52 aA 50.58+1.87 aA 49.00£3.00 aA
0.8 39.671+2.08 cA 47.33+3.88 bAB 50.3741.46 abA 52.73+1.79 aA 47.33£3.05 bA
1.0 39.6712.08 abA 42.98+3.61 aBC 41.26+3.85aB 41.23£5.27 aB 33.19£2.71 bC
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Table 3 Effect of applied electric field and treatment time on germination index of A. cincinnata seeds

37 B AL PR [E] Handling time

Electric field strength/(kV-cm ) 0 min 15 min 30 min 45 min 60 min
0.0 8.1240.40 aA 8.124+0.40 aB 8.124+0.40 aBC 8.124+0.40 aCD 8.124+0.40 aBCD
0.2 8.1240.40 abA 6.21+£0.41cD 7.38+0.63 bC 9.25+1.01 aABC 7.7940.51 bCD
0.4 8.1240.40 abA 7.124+0.47 bC 8.74+0.77 aAB 8.631+0.79 aBC 9.15+0.36 aAB
0.6 8.121+0.40 bA 9.24+0.66 abA 9.83+0.71 aA 9.5740.55 abAB 9.35+1.18 abA
0.8 8.124+0.40 cA 8.914+0.22 bcAB 9.67£0.55 abA 10.12£0.52 aA 8.8540.47 bcABC
1.0 8.121+0.40 aA 8.161+0.37 aB 7.64+0.70 abBC 7.15+0.23 bD 7.094+0.33 bD

P S AL B A AR SR T 1 K 2R R ZF S
KRB RA BF R (P<0.05).
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Table 4 Two-way ANOVA on effects of applied electric field and treatment time on morphological indexes of 4. cincinnata seeds

P37 0 S X AL BRI (1]

LI R AbFR I A .
N Electric field strenath Handling ti electric field strength X
é&fﬁl €ctric 1elda streng; andling time Handling time

Parameter . . . . . .

FIH PlE Fff PfE FIE Pl
F value P value F value P value Fvalue P value
RHF GE 51.004 0.000 13.908 0.000 8.292 0.000
KEH GR 42.144 0.000 4332 0.010 3.139 0.003
KEEFaE GL 27.919 0.000 7.365 0.000 4.294 0.000

22 EXBEBMFHLHUEERESEIN (P<<0.05), X177 e b7 &M FIGS, HF
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Br(R5). K#HZR (V) ERRAZR, AZRENEY
(X)) FIEtE (X)), ¥k 2 NG| AR, #iddE
ANERNE 2B, AS 7] HL 3 8 B 5 B R) A58 B AR BRR A
BARIEA AR R Y=7.73+135.23X,+1.24X,-86.16X,—
0.009 11X,"—0.75X,X;, £tk 8] )9 )7 2 1k 5] . 35 K F

{4 45.01806, KT Fogs (s550) =240, FHHIELNER]
HJ7 RS SR SR A BE , REROBL 2 TN R 5 &
FRMLGEXRR, WU AR EASI%E X,
222 TR EHiEE AN A X LA E T AT H RAF%
HERALRE DT

T B AR AT 5 iR 3 i A 28 0 A [ A
[ BAER, &SIEAH R & 3 AR AR e A [ 4R
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Table 5 Nonlinear regression model between seed germination rate and applied electric field/time

‘ . P77 A Square sum df 475 Mean square
Tt E R VHEEER
B Adjusted & G5 W W G| W% FI F value
regression residual error regression residual error regression residual error
0.81 0.79 3251.04548 779.93786 54 650.209 1 14.44329 45.01806
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stands for germination potential; GI stands for germination index.
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Fig. 1 Clustering of applied electric field and treatment time.
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