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ABSTRACT This study was conducted to investigate the
effect of high-temperature during the reproductive growth
period on the soybean growth and yield. Two soybean
cultivars, Hwangkeumkong (HKK) and Pungsannamulkong
(PSNK) were used in this study. By high-temperature
treatment, plant height was increased in the two soybean
cultivars, however, leaf area and dry weight were greatly
reduced. Number of pod per plant was not changed by
high-temperature treatment. However, number of seeds and
100 seed weight were reduced in two soybean cultivars. As
compared with control, yield were decreased by 45% in
both HKK and PSNK. It was also appeared that nitrogen
contents in leaf, stem, and root of the HKK and PSNK
were decreased by high-temperature treatment.
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Table 1. Maximum and minimum air temperatures during the
reproductive growth period of soybean.

Control Treatment
Month - -
Max. Min. Max. Min.
Temperature (C)
Aug. 30.1+5.2 19.7£2.6 38.5+5.8 21.543.1
Sep. 29.3+7.2 14.5+3.8 40.3+6.0 18.9+3.4
Oct. 29.7£2.7 9.0+£2.9 39.6+3.2 15.6+£2.7

analyzer, GBC integra XMP, Australia)& o]-83}o] H 43}
et
AN .

o W o
F9 HABA7] 1A 810909 o|o] Howl A

2] Byt Hi 2 FAPHELG o 10T H= w40
o, Ha HAALEE HZolE Ao|7t glloy 10Y€d=
7C Axo] ApolE HATHE 1). HstAl7]of 12HEE
o ? 2700 FaE 2 FTAUETY ASEALS 24}
g At A2 E SHA] g2 2o Hlg] At =
ol oF 10% S7teta oy £7] A7 tha grasiiltt
E2). T EFY A, FAEE, 9 2L AT gz
Tl Zpol 7 §llet. (GE 2). aLA 2o whE Fo fwZ]
4 AEZE F FFolA BF dasidich S3Fe] 4uF
12X Al A 3,060 cm’ 2 T 2|2 4253 cm”
F 28% frastglon, FAEF oAM= 24 A
w4 FasE UEhithE 3). des2 o, &7
TFEste] 2ARBIG oM, MR T12 A of 2|5t

oL E71, oA EE wlsdt eE(of

g Ny B ool
Frafhep
> 2
o R e o
irﬂsﬂ
i
N 2
EJ‘MH
=2
E=
gl
4>
ofi
-4
oX,

ol o
|4

g

[‘E_ﬁuoﬂf,

oo 5z Mo

2 H
o
wog
2

o > xorr ool 39 e

5 oft
[\)
X é
10 _ZL
}L N
PR
U 1o
i o
CRy
N
25
o Ll
o
0 pacs
ot 2
y off oxt
il
4
o oft
ofN
8 L2

Aol oS HamA Fdet. EL 1

(e}
(e}
ot
ol

N
)
>
2
ns
e
o
i)
Y e
i)
oldk
1
H
o
o
(0]
o
U
(e}
aid
o0
X

Q¥ 17%94 1009 %

UE3F2 AT 13.1 go.2 &+ T
Aoz ehieh BeRelol st B5H S 3

o] WA 6.8 g, TAI=ET o] 7.4 go =

OF 45%9] Z+AE UellT]. o9} o] 1R 7oA

OHJ rlo e Bl o
il
HL
2
ul
e
_}&
o
>
ook
ol
ofll
lo
bat -1> o

—lrl Sl BE oft a¥ br

Table 2. Growth characteristics of two soybean cultivars grown at high temperature during the reproductive growth period.

Cultivar  Treatment Plant height (cm) No. of Leaf (plant') No. of node (plant’) Root length (cm) Stem width (mm)

HKK Control 93+4.6 46+9.3 13.3£1.6 47.8+7.0 6.4+0.8
High-Temp. 101+7.7 40+12.1 13.4+1.6 42.34+6.9 5.8+1.3

PSNK Control 83+6.2 58+12.8 14.9+£1.9 47.846.0 6.0+0.7
High-Temp. 93+9.5 5149.7 14.141.4 46.4+7.1 5.5¢1.2

HKK: Hwangkeumkong, PSNK: Pungsannamulkong
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Table 3. Leaf area and dry matter of two soybean cultivars grown at high temperature during the reproductive growth period.

Dry matter (g plant”)

. Leaf area
Cultivar Treatment 2 Nl
(cm” plant™) Control Stem Root Total
HKK Control 4,253+748 25.545.2 27.1+5.5 18.8+1.4 71.4+7.7
High-Temp. 3,060+461 19.4+5.0 23.3+£2.9 14.8+2.1 57.5£7.7
PSNK Control 5,766+1,011 25.1£1.8 29.9+2 .4 15.0+0.4 70.0+4.3
High-Temp. 4,557+804 19.4+4.2 23.1+£3.5 11.0+0.8 53.5+7.8

HKK: Hwangkeumkong, PSNK: Pungsannamulkong

Table 4. Seed yield and yield components of two soybean cultivars grown at high temperature during the reproductive growth

period.
Cultivar Treatment No. of seed (plant'l) No. of pods (plant'l) 100 grain wt. (g) Seed yield (g plant™)
HKK Control 54.3+7.4 27.3+12.3 23.54+0.9 12.84+2.7
High-Temp. 31.3£5.7 26.1+£10.4 21.6+0.5 6.8+1.8
PSNK Control 103.6+11.3 51.2+13.3 12.74+0.3 13.1+1.4
High-Temp. 70.5+12.4 51.5¢11.2 10.5+0.3 7.4£1.9

HKK: Hwangkeumkong, PSNK: Pungsannamulkong

Table 5. Nitrogen contents in the leaf, stem, and root of two soybean cultivars grown at high temperature during the reproductive

growth period.

Nitrogen content(mg g'l)

Cultivar Treatment
Leaf Stem Root Total
HKK Control 38.7£1.5 19.7+£0.7 31.1+1.3 89.5£3.5
High-Temp. 34.4+2.3 16.9+1.0 23.2+1.4 74.5+4.6
PSNK Control 40.242.2 26.2+1.2 33.3+1.1 99.7+4.4
High-Temp. 37.4+1.5 22.0+0.9 29.0+0.9 88.4+3.3
HKK: Hwangkeumkong, PSNK: Pungsannamulkong
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Table 6. K, Ca, Fe, and Mn concentrations in the leaf, stem, and root of two soybean cultivars grown at high temperature

during the reproductive growth period.

. K (mg g") Ca (mg g') Fe (mg kg') Mn (mg kg')
Cultivar Treatment
Leaf Stem Root Leaf Stem Root Leaf Stem Root Leaf Stem Root
HKK Control 10.0 7.5 6.6 15.7 10.8 34 291 211 2941 393 79 135
High-Temp. 10.6 11.1 7.6 17.5 10.9 5.0 874 377 3678 839 197 820
PSNK Control 8.5 10.9 7.9 15.8 11.6 2.9 252 119 1798 414 104 206

High-Temp. 10.6 10.9 4.6 18.9

10.5 34 392 160 1637 535 143 141

HKK: Hwangkeumkong, PSNK: Pungsannamulkong
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