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ABSTRACT Soybean, C.V. Daewonkong, was planted on
25 May and 25 June in 2011, and four temperature gradient,
control (ambient temperature in field plot), control + 3C,
control + 4°C, and control + 5°C, were artificially created
by controlling the green house system. The obtained results
indicated that vegetative growth of soybean plant was
beneficially facilitated by planting on May (PM) than planting
on June (PJ). The 100-seed weight was significantly higher
in PM, and positively affected by increasing temperature,
whereas the weight was reduced in control + 5C plot.
Isoflavone content and fatty acid composition were analyzed
to determine the effects of plating date and growth temperature.
Isoflavone content was higher in PJ plot (1479.8 (g/g) than
in PM plot (1201.8 g/g), however, the influence of growth
temperature varied with planting date. The composition of
oleic acid was positively affected by increasing temperature,
whereas the proportions of linoleic and linolenic acid were
reduced. The numbers of node was considered as a major
variable in the regression equations estimated using forward
stepwise regression analysis for isoflavone content and un-
saturated fatty acid under different environmental conditions.

Keywords : soybean, planting date, growth temperature, iso-
flavone, fatty acid
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Fig. 1. Changes in the daily mean air temperature and accumulated temperature from planting (Pl) to harvesting (Hv) under

different treatments.
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Fig. 2. Changes in the dry weight of soybean plant during days after flowering.
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Fig. 3. Changes in the SPAD value of soybean leaves during days after flowering.
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Table 1. Comparison of plant height, stem diameter, node numbers, and seed yield components of Daewonkong with different

planting date and growth temperature.

: Growth Plant Stem Seed yield components
Planting . . No. of -
date temp. height  diameter node  No. of pod No. of seed No. of empty 100-seed  Seed yield
(©) (cm) (mm) (plant™) (plant™) pod (plant’) weight (g)  (g/plant)
Mc(220) 476 d 6.1¢ 152 b 727 a 1235 a 1.0 a 241 ¢ 29.8 b
Mav 25 Mc+3C 1050 ¢ 65 b 158 a 540 b 102.0 a 1.0 a 28.6 a 29.2 be
a 9
Y Mc+4TC 1142 b 69 ab 159 a 575 b 108.5 a 1.7 a 292 a 31.7 a
Mc+5C 1222 a 73 a 159 a 565 b 106.0 a 1.7 a 26.6 b 282 ¢
Je23 0) 458 ¢ 59 ¢ 13.0 d 49.7 b 96.5 b 12 ¢ 238 ¢ 230 ¢
| 55 Je+3 T 568 b 59 be 134 ¢ 51.8 b 97.8 b 350D 250 b 245 b
une .
Jct+4 C 74.1 a 6.3 ab 150 a 69.3 a 106.3 a 55 a 264 a 28.1 a
Je+5C 738 a 6.6 a 139 b 675 a 101.0 ab 35D 24.4 be 246 b
Between planting date wox ok wox NS * ok wox ok

"Same letters in a colum are not significantly difference at the 0.05 probability level

*: P <0.01; *: P <005 NS:P>005
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Fig. 4. Features of seed development in R5 stage of Daewonkong with different planting date and growth temperature.
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Fig. 5. Effect of planting date and growth temperature on the seed size distribution of Daewonkong.
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Fig. 6. Effect of planting date and growth temperature on the isoflavone content of soybean seeds.
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At Qe 0 ANCT B 4 Aok & ARelAE
o] 591 isoflavone FHeFol Hak HAo] o] Roj Ak
QIgtort b wmelg Wz ¥ v skl B3 6%
uHE-of| A isoflavone 9FeFe] S7hE =8 €9l Fof SR
2o £4 7] 9 1009050] dashen Aoz vop
9] u]go| Z7}slo(Tsukamoto et al., 1995; Rasolohery et
al,, 2008; Yue et al., 2010), isoflavone 30| Z71% AL
= gorEh By ohet 6E T sATET) vl
sjgo] ol AW QPR 7170l BEE T
HILH 28] ool Wk ofUz} sUuETo] |
v & 2 A xKFig. 1)= 2QI5} isoflavone $FFo] =4 L

z/qc)\ol

ehd Aoz wohe gl

Isoflavone& Fof &
ol Ao 2 o FT=2HQ estrogend} L4
3ho] A4 o AER ol Beln, 1M oA estrogen &
ARA 9 Zh AlE|gAl o] B al(Molteni ef al.,, 1995; Rice-
Evans et al., 1996; Tikkanen & Adlercreutz, 2000) & A]
Fo] estrogen®] A EAZA] Bk of]e} ApeI 7174 EL.
2 ge B gyl 51 gtk

wpeha, 7] S sto] whE Auiehd o Wels T F4E
295k 8. £ 3hel isoflavone ot WA WA
7F Slee e & off 7]$Hste] o e o) HAA
o Fag Brhacll @ 4 9& Aom Wekwych

g Agd=d T M e
Ao 9

A'S—

Table 2= T}EA

X|EEAL XAO| Hi5}
| Z
Aol Bl AL JFE AR

J 2 .

T AYHF L AYA 2 AuAY, Aue 2
2% ol 98] GFL W AOR G YOoLk, HEA
7) 9 ASLEe] 12 FA) Ak 249 Blolo| o

AL HuEelzl e wx] ottt

2 AP A% EA7] L BELES T2 F FA9
ApAl 240 v FE8 vhe-S Euvh SEuEt
£ 6YutEol vs) EZaR A A Q] ulgo] F2]3)
A 9k, 6UTFF P Tk AKSFA)Y Hl&o] fel3)
A 2o Aoz gedor) Z1zto] g g 2 o ok
A7l 9 ASLero] W2 XHAF AL TS AfolE H

&t} Linoleic(18:2) ¥ linolenic acid(18:3)= T+&7] 4 AY

Sk g AolE Ei=d, AR Yitd $AU

Table 2. Effect of planting date and growth temperature on the fatty acid composition of soybean seeds.

Planting date  Growth temp C16:0 C18:0 C18:1 C18:2 C18:3 USFA
Mc (220) 11.1 a 23 a 26.2 be 539 a 6.5 a 86.6 a
Mc+3 T 11.6 a 2.1b 259 ¢ 53.6 ab 69 a 86.3 a
May 25 .
Mc+4 C 11.6 a 1.9 be 275 b 52.8 b 62 b 86.5 a
Mc+5C 11.7 a 1.8 ¢ 294 a 51.0 ¢ 6.0 b 86.5 a
Je (23C) 123 ¢ 23 a 255 a 52.1 a 7.7 a 853 a
Je+3 T 129 a 23 a 225 b 54.6 b 7.7 a 84.8 b
June 25 .
Jct+4 C 12.9 ab 22 a 227 b 544 b 7.8 a 849 b
Je+5C 12.5 be 23 a 23.1 b 545 b 7.7 a 852 a
Between planting date wok * ok wok wox ok

"Same letters in a colum are not significantly difference at the 0.05 probability level

*: P <0.01; *: P <005 NS:P>005
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AaE 240 B0 A FAL RSO 25
gatoy AR er & of A2kt Hobd4% linoleic
9 linolenic acid®] ZAH|&0] TAEE= Aeko|dnh 1Y
U oleic acid(18:1)+= linoleic ¥ linolenic acid®}= &, A4
F2E7t woldeE el SUIEE AE Btk

AG7HA] HaE dAdne] e, 39 55717 & 3L
2.2 FAol BxIA| ARSI oleic acidE 747 AL(Carver
et al., 1986; Dornbos & Mullen, 1992; Rennie & Tanner,
1989), &3 3}A|%A4Q] linoleic 2 linolenic acidE FFAA|
Z1 A9k, Z3FR] AL palmitic(16:0) 2 stearic acid(18:0)=
23t BjwA ¢y Aoletal shgitiHowell & Cartter,
1958; Howell & Collins, 1957; Rennie & Tanner, 1989;
Wilcox & Cavins, 1992; Wolf et al, 1982).

2 AP A5 71&9 Hius vjuste] & o 12
A 2lo] wE oleic acid2] =719} linoleic ¥ linolenic acid7}
HaEs At 7|29 Hiusm YAsH4 o, palmitic
acid®} stearic acid®] ZAJo| LE w3l B A oFA Al
WSS molThs 7|20 Baehs e LE7 Fobds:
= o5 2ANEE F7hHE 4T B

web 2 Age) AnE FUACE AR v) 5547)
0 ARLEE Bo AUl 24o] 2 JeFE ulA Bt
ohjzt mhg7] 0 S Lwo] e LEHEOR T
AUk 24 tha BRSO

ALz HEE i)

Isoflavone %! X|ttAt Z=Ad9)

Table 3-& SASS] H4=A81H(variable selection method)

&35l F 2£49] isoflavone Y

A8 veRd Aol

FE 2R 24, 7
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e ofy
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> =
T &
~ o
- 3
N8
ox &
o &
N il
-

2

-~ oflt
4y
oL

S~

v Z‘S /w\j (e}
of Ao w2 F AEA A B % REs-3 isoflavone
reF 9 AT 24d0] TRt WSS e wieel A

ejate] FH4] s Aol ofgfgo] U7 wiZol At whet
A2 AlRA Dojzl A S o= SASY| Ha4A
B O 2 jsoflavone $FefF U z|Hpake] 4] 9] WSlo] 7] o]
=7b & FES At g5A17] B AR =0] AYa
W= sty SAEA A3 A9 isoflavone ghaFoll

O
=
A=l SRR YA 240 FkE nA= T8
A2 FRARC 37 44 AgEeh 58] 44
+ isoflavone gFg B EXIAAF A4 of] B hofs)
FAZ Ve, 74849} isoflavone FHegate]
of thgt FHEAE st A} o]57bol| Fo A =
-0.661)7} AL, EESAAN= A 2] Al = 0.775)
£ 2o F3dA57E WolAH isoflavone 9hwfo] wWopx|il
SEZIAA vl &S ST MR A8dS o 5
et

0 1

o Q

Y TFAY] 9 A2 2EetaS o ASEkS,
4 4 isoflavone gt A AL 2o mlR]= FFS
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Ane F45) Gasigi

2. 64 HFt= 5 o] Hlg 1009 50] HHAL
2 A9, ALee7t HoW 100850 s
ot control + 5CoAE @38 7AaEo0] THEA
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3. Isoflavone e 5Yul£Lo] HFo| 1201.8 1g/go|
oL}t 6YutFE 14798 nggo R SYuET ]
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F3 Mc +3C 2 Mc + 4C He]4+= isoflavone g

Table 3. Developed regression equations to estimate the isoflavone content and unsaturated fatty acid by using observed variables.

Estimated regression equation R-square
Isoflavone = 2599.1 - 245.3X(no, of nodey t 90.8X(100..w@d weight) 0.739%*
Unsaturated fatty acid = 80.2 + 0.422X(u0. of node) = 0.293X(no. of empty pod) 0.956**

** P <0.01; *: P <0.05
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O}, Mc + 5C2] isoflavone 2 93]

= 2wyl =24 isoflavone
oreFol Zaxsto mr*/\l 7' 2=Ae] arh gtk
4. ASLL7t =242 oleic acide] FAJo] Z7lE 1
linoleic ¥ linolenic acid7} ZrAE| 121} palmitic W
stearic acid®] ZAE AR 27} FolA,E FUlH
= Agolnh
F73d = isoflavone 9Fd W SEZIAIAF 240 2
7 Hofsh= W Uehd=dl, 748422} isoflavone
o) A A3 o] AVRA = 0.661)7)
A, EEXIARARGE QY] A = 0.775)E
Z7}=]H isoflavone agfo] wrolx] il
wmapare) 24ulge] S0 Bojels YUz
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