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Physiological response and drought resistance evaluation of different
soybean varieties to drought stress at germination stage

ZHAO Zhen-ning, ZHAO Bao-xie
( Baiyin Institute of Agricultural Sciences, Baiyin, Gansu 730900, China)

Abstract: In our present study, the drought resistance of three soybean varieties which were Huangdou, Jindou 19
and Zheng 9007 were studied in different concentrations (0, 12%, 14%, 16% , 18% and 20% ) of PEG — 6000. The
germination indices, changes of physiological and biochemical indices were studied under both normal water supply and
simulated drought conditions. The results showed that PEG — 6000 treatment reduced the relative germination potential ,
relative germination rate and relative radicle length of three soybean varieties, and 18% PEG — 6000 was the suitable
drought stress condition for drought resistance evaluation. The activity of superoxide dismutase (SOD), peroxidase
(POD) and catalase (CAT), the content of soluble sugar content, soluble protein content, proline content and malondi-
aldehyde (MDA) in three cultivars were significantly changed under 18% PEG — 6000 treatment. The SOD activity,
POD activity, CAT activity, soluble sugar content, soluble protein content and proline content in radicle of Huangdou
were 5.41, 2.13, 2.64, 2.84, 2.13 and 10.98 times higher than that of the control, respectively, which were higher
than that of Jinzou 19 and Zheng 9007, however, the MDA content in radicle of Huangdou were 1.59 times higher than
that of control, which was lower than Jindou 19 and Zheng 9007. The results of membership function analysis showed that
the rank of drought resistance of three soybean varieties was Soybean > Zheng 9007 > Jindou 19, which indicated that
Huangdou has higher drought resistance ability than that of Jindou 19 and Zheng 9007 .

Keywords: soybean; germination stage; physiological characteristics; membership function method
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Fig.1 Effects of different concentration of PEG — 6000 treatments on germination and the growth of radicle of three soybean varieties

AFXT A 2 AR 2 AR RAR K
z‘ﬂlﬂfgiﬁi H Relative sprout potential Relative germination rate Relative radical length
fdcators W T 19 R 9007 W 19 X5 9007 S 19 #9007
12% 0.98a 0.98a 1.0la 0.95a 0.98a 0.%a 0.67a 0.53a 0.48a
14% 0.83a 0.85a 0.73a 0.97a 0.85a 0.92a 0.47a 0.45a 0.40a
16% 0.71a 0.70a 0.62a 0.83a 0.70b 0.81a 0.37a 0.35a 0.34a
18% 0.65a 0.36b 0.37b 0.66a 0.36b 0.67a 0.16a 0.11a 0.05b
20% 0.29a 0.04b 0. 14bc 0.18a 0.04b 0.13ab 0.15a 0.05ab 0.00b

TE ARV NE FRE 7R 4 S i ) ) 22 5 8 21 2K P (P < 0.05), R IR

Note: Different small letters meant significant difference among treatments at 0.05 level. The same below.
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Fig.1 Effect of PEG stress on activities of SOD, POD and
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Table 2 Subordinate function values of drought resistances and comprehensive evaluation of three soybean varieties

. . Xfm X % La T
% R fxr e g S DR R e
iy dewe HDAR WYERE WE AR X MDA HPF .
A P o SOD POD CAT P e A B s (RN
- ; . LSS oy Ny oy o Slcss i &t ¥fH .
T Relative  Relative . T GRES I . . . . Seating
. . . Relative . . . Relative ~ Relative  Relative  Relative  Average
Variety germin —  germin — . Relative ~ Relative ~ Relative arrange
ati ati radical activit Livi sivit content of content of content content compre — t
ation ation activity activity activity . men
potential  rate length — fS0D  of POD  of car  oluble soluble of of MDA hensive
sugar protein proline evaluation
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