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#iiF (Solanum melongena L.) {&HiF} (So-
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(4 B RmEEE (leakage electrical conductivi-
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mL J RO /K » £ 25C)Z7K > 3 EHHE - &K1
(R B FE] DA 5T (Horiba LAQUA DS-
71, The Labware House, New Plymouth,
New Zealand) SEHHBEEEE (uS cm™)
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oA EHE (soluble protein) S=8IE
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H o BEEHET) ETESREHE  BEHIE
1 GEE SO MET > 55 DURME ] R 8
CK - BRH4H%y B 0.5~1.0~5.0 & 10.0 kV cm™
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Fig. 1.

‘A105° B “A108” fifi 7RE T2 SEFMHIREE R o (A) I OEE  (B) PIFHEEFEERE ¢ (C) FETIRBER R

Differences in germination traits of eggplant seeds of varieties ‘A105” and ‘A108’. (A) Germination percent-

age; (B) mean germination time; (C) water absorption after seed imbibition; and (D) leakage electrical conductivity

after seed imbibition.
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TEfeE 1 7 451 b A mim =l E B
#% (scanning electron microscope; SEM) i A
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HYTE R B 46 3R A s Ay s > CA105° HYTE
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%3%%5%@%9’3%%??)% HEARE R 15CHH
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e 14 d & - CK Z 33 2RI i 0 )l By
7.86 dE111.92d ([8 5) - ‘A105° flFF1gaeiE
BEMIAE 0.5 kV em™ REE N R H BEELE » 2R
EEETRERIIE 5.0 kV ecm™ #110.0 kV cm™
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BHEEEIESE S Etﬁfﬁ%:/ P K o 2R
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BN SR R 4 2L - MR R HVEF BHEE
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‘A105° fdF- CK 1E 0 s 2 0 h fE 4R SRS -
BIREEEE R 19.00 + 3.65 uS cm™ ([&] 7) -
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kV cm™ 60 s jRHIS[E2REEE G AR E
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HVEF 0.5 kV cm™ JRH{% » /255 2 H 4 CK
CHmEE LR EREMNE 1.0 kV em’
% BIREREREERK - DL LE% HVEF
PR R4S T AE S Fi kB o FER AR AT R 40
45 > DU TR HVEF fY 58 f BB [ s 2
5 R R R B B A R o IRl 2R
BIREEEENEEL -



242 GEREME B 728 H3W

@1|—|

1.0 ym

2. JffiTanfE (A) ‘A105” B (B) ‘A108" HIRLHTE T 2 i iU TR s U B MAHARIR R (15 kV, 40x) B
(C) “A105” 2 (D) ‘A108" SIS 1Ml i 2 ftii sV TRV B AR A (15 kV, 70x) 5 (E) “A105” 8 (F)
‘A108” BIRLH TR T 2 U TR V) B PRSI A (15 KV, 350%) » LR (G) “A105” B (H) “‘A108” )%
R T AR U T B D) AR AR R (15 KV, 350%) -

Fig. 2. The SEM photographs (15 kV, 40x) of seed section for control check (CK) of eggplant varieties (A) ‘A105’
and (B) ‘A108 and their SEM photographs (15 kV, 70x) of seed coat (C for ‘A105” and D for ‘A108”). The SEM
photographs (15 kV, 350x) of longitudinal seed section for control check (CK) of eggplant varieties (E) ‘A105” and (F)
‘A108’ and for those photographs (G for ‘A105” and H for ‘A108°) taken after seed imbibition by scanning electron
microscope (SEM).
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3. hiTnfE A R S IR AH 1 R T R O R B O AH AR (15 KV, 150 ~ 700%) 2 (A ~ B) ‘A105” Ed (E ~ F)
‘A108’ SEM & - A EEEFEE S5 (HVEF) 0.5 kV em™ 600 s Ji FfeE 7-fif i > fr it =088 T BEA SR B MR A (15
kV, 150x ~ 700x) =z (C ~ D) ‘A105° B (G - H) ‘A108> SEM B} « [ EE55HE A R 2 By -

Fig. 3. The SEM photographs (15 kV, 150x ~ 700x) of seed coat for control check (CK) of eggplant varieties (A and
B) ‘A105” and (E and F) ‘A108’ and for those photographs (C and D for ‘A105”; G and H for ‘A108”) treated with
high-voltage electrostatic field (HVEF) at the intensity of 0.5 kV cm™ 600 s by scanning electron microscope (SEM).
The white arrows are the cracks of the seed coat.
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4. FiTE <A105" B <A108" F TAER [/ FEAFEE S (HVEF) 387% (0.5~ 1.0~ 5.0 & 100KV om”) » B
[EJHERE (0 ~ 60 ~ 300 fz 600 s) FREfl N¥ffdE 58 2F oo bh 2 28 - &9 2 A [E PR BHIGf 2 #2582 - DL Fisher’s
T/ NEEEFEHL (least significant difference; LSD) ELES ©

Fig. 4. Effects of different high-voltage electrostatic field (HVEF) intensities (0.5, 1.0, 5.0 and 10.0 kV cm™) and
time of treatments (0, 60, 300, and 600 s) on the germination percentage of eggplant varieties ‘A105” and ‘A108°. The

difference between different treatment times of each intensity is compared with Fisher’s least significant difference
(LSD).
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5. fiiFanfE <A105° B A108” fF{E A [E & BEAF &S (HVEF) 58/ (0.5~ 1.0 ~ 5.0 K& 10.0 kV em™) » KR
[EJEFE] (0 ~ 60 ~ 300 Kz 600 s) BRFH ¥ PH S8 RG] 2 5o 8 » &9 2 A [E R NG [E] 2 7252 - DL Fisher’s
T/ NEHEZ=HL (least significant difference; LSD) ELES ©

Fig. 5. Effects of different high-voltage electrostatic field (HVEF) intensities (0.5, 1.0, 5.0 and 10.0 kV cm’) and
time of treatments (0, 60, 300, and 600 s) on the mean germination time of eggplant varieties ‘A105” and ‘A108. The

difference between different treatment times of each intensity is compared with Fisher’s least significant difference
(LSD).
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6. FiiFabfE <A105° B A108” flF-1EA[H & BEAF &S (HVEF) 588 (0.5~ 1.0 ~ 5.0 &2 10.0 kV em™) » FR
[EJEFE (0 ~ 60 ~ 300 Jz 600 s) FREH N ¥HEFI /KR 7 5% - CK @ HI34H (o) 3 FRRHAH 60 s (A) ~ 300 s (k)
J 600s (\)

Fig. 6. Changes in water absorption with treated time of eggplant varieties ‘“A105” and ‘A108* under different

high-voltage electrostatic field (HVEF) intensities (0.5, 1.0, 5.0 and 10.0 kV cm™) and time of treatments (0, 60, 300,
and 600 s). CK: control check (e); time of HVEF treatments: 60 s (/\), 300 s (¥ ), 600 s (V).
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7. FiTEHHE (A105 81 <A108° FET-EFE i FEAF RS (HVEF) 38/ (0.5~ 1.0~ 5.0 K 100 kV em™) » R
[FIEET (0 ~ 60 ~ 300 % 600 s) L T 365760 T35 AR 2073 B0 - CK @ S04 (o) 3 JEEBAE 60 s (A) ~ 300's (k)
2 600s (V)

Fig. 7. Changes in leakage electrical conductivity (EC) with treated time of eggplant varieties ‘A105’ and ‘A108’
under different high-voltage electrostatic field (HVEF) intensities (0.5, 1.0, 5.0 and 10.0 kV cm™) and time of treat-
ments (0, 60, 300, and 600 s). CK: control check (®); time of HVEF treatments: 60 s (/\ ), 300 s (%), 600 s (V).
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Fig. 8. Changes in soluable protein content with treated time of eggplant varieties ‘AIOS’ and ‘A108’ under differ-
ent high-voltage electrostatic field (HVEF) intensities (0.5, 1.0, 5.0 and 10.0 kV ¢m™) and time of treatments (0, 60,
300, and 600 s). CK: control check (e); time of HVEF treatments: 60 s (/\ ), 300 s (% ), 600 s (V).
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Effects of Different Intensities and Time Treatments
of High-Voltage Electrostatic Field on the Seed

Germination of Varied Varieties of Rootstock Eggplant

Yi-Jing Chen', Chwen-Ming Yang™*, and Kai-Ying Chiu™

Abstract

Chen, Y. J., C. M. Yang, and K. Y. Chiu. 2023. Effects of different intensities and time
treatments of high-voltage electrostatic field on the seed germination of varied varieties of
rootstock eggplant. J. Taiwan Agric. Res. 72(3):237-254.

The purpose of this study was to investigate the differences in germination behavior of rootstock-type
eggplant varieties ‘A105” and ‘A108” at 15°C , including germination percentage, mean germination time, wa-
ter absorption, leakage electrical conductivity and soluble protein content inside the seeds, as well as
changes caused by high-voltage electrostatic field (HVEF) treatments. The results showed that there
were differences between the two eggplant varieties in the above-mentioned traits, and the treatments
with HVEF changed the germination behavior of the seeds. After seeds were treated with HVEF at 0.5
kV cm™ for 600 s, the germination percentage of the ‘A105” variety increased from 94.67% to 100%,
and the mean germination time was significantly shortened from 7.86 d to 6.48 d after being treated
with 10.0 kV ecm™ for 600 s. The water absorption showed a second wave of rapid water absorption
after 72 h of imbibition. The leakage electrical conductivity value was significantly higher than that of
the control check (CK) after treatment at 0.5 kV ecm™ for 60-600 s. The soluble protein content in the
seeds of CK was lower than that of the HVEF treated seeds, indicating that HVEF treatments could
rapidly induce the increase of the soluble protein content to the maximum on the first day. The germi-
nation percentage of variety ‘A108” was greatly increased from 44.67% to 93.33% after being treated
at 1.0 kV cm™ for 60 s. The mean germination time was significantly shortened from 11.92 d to 10.82
d. The water absorption reached saturation 12 h after imbibition, and the second wave of rapid water
absorption occurred until 120 h. Regardless of CK or treated seeds, the leakage electrical conductiv-
ity was the highest at 6-8 h after imbibition, and then began to decrease. With 0.5 kV cm™ and 1.0
kV cm™ treatments, the leakage electrical conductivities were lower than those of CK. Increasing the
strength of HVEF did not significantly increase the conductivity. The soluble protein content in the
seeds of CK was lower than that of the treated seeds from Day 0 to Day 3, and did not increase sig-
nificantly until Day 5. Photographs taken by scanning electron microscope (SEM) revealed the differ-
ences in the thickness and microstructure of the seed coat of the two varieties. The microstructure of
the seed coat of variety ‘A105° was relatively loose with obvious cracks, while the seed coat of ‘A108’
was relatively dense with small cracks. Based on the experimental results, it is tempting to speculate
that the differences in seed coat thickness and tissue microstructure may contribute to the inconsistent
germination traits of the tested eggplant varieties, which indirectly affect the physiological processes
and germination behavior of the seeds. In the case of inferior seed germination performance such as
eggplant variety ‘A108’, using an appropriate HVEF treatment, it could effectively increase germina-
tion percentage, water absorption and leakage electrical conductivity, shorten the mean germination
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time, and promote the early induction of soluble protein content in the seed, and then greatly improves
the germination performance of the seeds.

Key words: Eggplant seed, Germination percentage, Mean germination time, Leakage conductivity,
High-voltage electrostatic field.
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