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Effects of Planting Date and Accelerated Aging on Seed Germination-related
Traits of Lipoxygenase-Lacking Soybean
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ABSTRACT : Lower field germination was observed in
lipoxygenase- lacking soybean genotypes. This study was
performed to understand seed-related traits after acceler-
ated aging in response to planting date of soybeans. Two
soybean cultivars, Jinpumkong (null lipoxygenase-2, 3) and
Jinpumkeng 2 (lacking lipoxygenase-1, 2, 3) were evalu-
ated for germination, and were compared with the culti-
var, Taekwangkong containing lipoxygenase-1, 2, 3 isozymes.
Greater seed coat cracking was shown in Jinpumkeng and
Jinpumkong 2 than Taekwangkong. Regardless of soy-
bean genotypes, earlier planting resulted in greater seed
coat cracking. After accelerated aging, seed fracturability
and hardness of Jinpumkong and Jinpumkong 2 were
lower than those of Taekwangkong. There was significant
difference in germination percentage among soybean gen-
otypes in response to planting date. Seeds obtained from
late planting shewed better germination ability. Acceler-
ated aging resulted in lower germination percentages of
Jinpumkong and Jinpumkong 2 than that of Taek-
wangkong, and showed higher electric conductivity in Jin-
pumkong and Jinpumkong 2 than Tackwangkong. After
accelerated aging at 40°C for thirty five days, germination
percentages of Jinpumkong and Jinpumkong 2 were
lower than that of Tackwangkong. Electric conductivity
was increased continually as accelerated aging time
became longer, and Jinpumkong and Jinpumkong 2 showed
higher electric conductivity than Taekwangkong. Even
though there were significant genotype differences in seed
traits, further studies are needed to determine whether
seed lipoxygenase ability is associated with germination
ability.

Keywords : soybean, lipoxygenase, seed coat cracking, accel-
erated aging, storage, electric conductivity, germination
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=9 7}1%‘3} F4 S S8 dstAl AEs] Az
= 5 7FEAgel Agst FEE N S5t A
ATk 2 F 7HAA "ellA HEY Sl T 2
Fﬁzéﬂl’\i HAWE AAsH] fgk G458 35S
o2 HlE&T MRS HoFd 4 AL € 5
Aule Tl wigolu By, H3/do] ¥
o71E Wolmyl: AL w8 4 ) dH 11poxygenase—4
F H-RRE do7)7] Bl AF Y olE AA] A
3 =8g ALsla Yot lipoxygenases EAEA ZE9
A zhgol] FBIaL o olefl e AF= AlEEL

Lipoxygenase= 2] E3|2] 4%, =3H(Dhindsa et al., 1982),
A g WEsol 3t A (Pleiffer er al, 1992; Vick et
al, 1987)0 #sp, ol 2 A E 3k (Trawatha, 199591 %
ﬂc‘l ol gith. Lipoxygenase®] A& H8 & A=

= lipoxygenase”} Z,Z-14-pentadiene +2E ZHe AAHS:
’1‘}5} td &8 Sogg HAs] wEolzkal & lipoxy-
genase”} A|EH O] Abika}t A AL ABIAA fE] 2
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L3 29 % L1, L2, L-3o] 2% ZAo"E Fo] L1, L2,
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wolgo] 43 "Wold ZoZ FA¥ ). Lipoxygenase 84
o] Ao 2EFFH NEF 25= A7EQL lipoxygenase®] 2
o= Fde] A ASRACE TH 2] &go] Aol FAfe 5
ol Q3518 GAE Ao By YA HAE o)z g T2
9] Wolg il pix]= lo] WEs] WEx|R] &ar k.

mEA] B AFE o]#d lipoxygenase’t ASE FF
(LxlLx1bx2Ix2ix31x3), AEF 23(Ixllx1ix2b21x31x3) St L-1,
L-2, L-3°] 25 EAdhs o83 (Lol Ll Lx2Lx2Lx3Lx3)9] &
AEARES A3 v AEsIL o|Ed tig A9=st Xz
o2 WolEA o] HIlE dolrr] Yate] HASIAT

Mz A ey

BAIFFS L2, L-30] AAR JEFF(LxILxIIx2x21x3Ix3),
L-1, L-2, L-3¢0] 25 AN JEF23(Ixllxlx2x21x31x3) 2
L-1, L2, L-3°] 2% A3k Bl8-8 (Lxl Ll Lx2Lx2Lx3Lx3)
5 3 EZoln 19963 5¥15Y0lA 69264 7EA] 3 il
AA Z7F 60 cm, F7F 20 em®) A2 A 15 288 I}
Z3te] AREATE N-P,0s-K,0=40-70-60 kg/had] FFO %
AEEIF oW AT BlXE 9E7)E FTE, F5S TR
e BT iRy MR g AAET

Zy9) FAEE F T4 2009S o7 FHal] HY,
MY, FAFoR #Fo] 7 A Rkt AHe T4 o
 WEEE ERIT BT S THY FE H o
A& 33 AR F 4L 25°C] SR 2447
ik 3 Holy BlEE FHe FRHFE AAT o
texture analyzer(stable micro system TA-XT-2)& ©]&-3}
S SAR e AMSg &Y A3 2 mm, ¥
chart®] £X3= 2 mm/sec, FA P(full scaley> 5 kgo|AUaL
2.5 mmZ A5 % (auto deformation)©] A 3ot

ol ZAR=E 27 9em HEZUS]O] o 32](Whatman
No. 2) 7 & Z3 1 9ol F T4 5084 phEoz
e e SRR 308 A= F53] A & 25C2

ZAE FUlol Y Fdo] AxHA] YEF TS ISt
Rom HpRe] 3 mmeld AFIIAE WE dold FeE 1
o} 24x7kelt A ot AFE 2ARI wole-g ALkt
Ak AT FL A 2L 1084 Fsl 50 ml
vlo]FAo| Y3 ZFH 40 mIE 718k 20°C 2719 244)7F
WA Fo] & Mol A/HERE Gk AR 7
71A== Z47]= conductivity meter(Model CM-2A Tokyo
TOA Electronics Ltd., Japan)S AME-3}5c}.

A3}t Ale AT F FTHS 40°CE1EHFE 90%
T DE ZEE F27]0) 49 Bt X2 BHAIL(AOSA, 1983),
40°C 32709l 359 &<t AAsIe™ 59 7ML E 3597t
A Z¥zt A E5E AF st 2ARIA.
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FYAEEE Table 19 Yepd Bie} Zo] AEF3 AEF
267t R A=A el 59159 3EdMe
NEFH AFF 2371 22 44.8%9 43.2%=Z 15.5%2
FFE RN BE AR UEROH, 3717 S2oiel
me}t AEFH JIEFF 259 £33 44 e ihve AT
ot FHHEY] WHL FxXlz o FoaRgel o) o
ot} XEFH NEF 2571 elFTl viskd Fuade)

Table 1. Genotypic difference in seed coat cracking of soybean as
affected by planting date.

Planting date
Genotype Mean
May 15 June 8 June 26
%
Taekwangkong 15.5 5.7 27 8.00*
Jinpumkong 44.8 18.3 11.7 24.9*
Jinpumkong 2 432 16.3 7.8 22.4°
Mean 34.5%  134° 7.4

*Means within the same row or within the same column followed
by the same letter are not significantly different at P=0.05 based
on LSD.

Table 2. Fracturability and hardness of Tackwangkong, Jinpumkong, and Jinpumkong 2 as affected by planting date and accelerated aging.

) Planting date
Trait Genotype Mean
May 15 June 8 June 26
g
Taekwangkong 1,161 1,170 1,255 1,195%
. Jinpumkong 1,000 1,059 1,140 1,066
Fractur ability Jinpumkong 2 988 957 1,031 962°
Mean 1,050 1,062° 1,142°
g
Tackwangkong 917 798 805 840°
Hardness Jinpumkong 764 780 775 773°
Jinpumkong 2 726 757 755 746°
Mean 802° 778" 778"

*Means within the same row or within the same column followed by the same letter are not significantly different at £=0.05 based on LSD.



198 {F25(KOREAN J. CROP SCI), 47(3), 2002

o] 3ol RIZASHA RhEShs Ao e

A =3t Aol WE FTHAEHOZA T4 A
(facturability) 3 7= (hardness) 5 =84 545 AR 4
= vt 2ok 93 A7 §F F FTHS 25°CY FF
ol 24A17F AT ¥ texture analyzerZ2 S AF =
(Table 2) 93} AR} 3 FF 2F F3 Bee
2ol = Aot =3t AF T FTIE HHEd 3
AEe A8 IETH IET 230} BEFEY wWekon
AFTF 28 JEFFHET o v Jelsith. 9SS
EAHe AEe AT JEF 257 HiRTEY @A
eiom <193t A Helle F57 X7t AT A
T FZ Zolzb vUebTh Eg s A7) o
AFE A UePgow A Yol AES Vet
olgjdt AAE & W JIEFZTFH EF 257t viFFHTE oy
qF AE7} vot 7] FEEFENE 99 v Ao
A= T wet FHY wol ® AR s FEE vA
Aog FAH.

93t el wE WolEgo2A FF H A8 o
obgd ANRAEEE 4 AR dike thst 2o <9
5l X F A7IHEEe] WslE B (Table 3) &S A
£330t BigERY uAE =4 JeEikders 354717t
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Table 3. Electric conductivity of Tackwangkong, Jinpumkong, and
Jinpumkong 2 as affected by planting date and accelerated

aging.
Planting date
Genotype Mean
May 15 June 8 June 26
------- pmhos cm™ -
Taekwangkong 0.588 0.420 0.397 0.468°*
Jinpumkong 0.781 0.466 0.369 0.539%
Jinpumkong 2 0.748 0.528 0.504 0.593*
Mean 0.706™  0471°> 0423

*Means within the same row or within the same column followed
by the same letter are not significantly different at P=0.05 based
on LSD.

Table 4. Germination percentage of Taekwangkong, Jinpum-
kong, and Jinpumkong 2 as affected by planting date and

accelerated aging.
Planting date
Genotype Mean
May 15 June 8 June 26
%
Taekwangkong 68.3 92.3 95.9 85.5%*
Jinpumkong 39.9 79.6 716 65.7°
Jinpumkong 2 32.0 71.2 75.1 59.4°
Mean 46.7°%  81.0° 82.9°

*Means within the same row or within the same column followed
by the same letter are not significantly different at P=0.05 based
on LSD.
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Fig. 1. Changes of germination percentage and electric conductivity
of Taekwangkong, Jinpumkong, and Jinpumkong 2 as
affected by storage time at 40°C.
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Table 5. Correlation coefficients between seed quality parameters
and measurements of general seed germination
characteristics for all cultivars in all planting dates.

Seed' Electric Seed coat 100-seed

quality conductivity cracking weight
SG -0.60*+** -0.47* 0.20
AA (.82 % %% -0,82 %%k 0.38
EC - 0.68%** -0.01

*xxkxxSignificant at 0.05, 0.01 and 0.001 probability levels, respec -
tively.

Seed quality parameters : standard germination (SG), germination
following accelerated aging (AA), and electric conductivity (EC)
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