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Response of Physiological Characteristics of Different Drought-tolerant Soybean
Varieties to Different Rainfall Climatic Conditions

YAN Chun-juan, WANG Wen-bin, CAO Yong-qiang, SUN Xu-gang, SONG Shu-hong, WANG Chang-ling,
ZHANG Li-jun

( Crop Institute of Liaoning Academy of Agricultural Science, Shenyang 110161, China)

Abstract: Field experiments were conducted to study the effects of different rainfall climatic conditions on the physiological
characteristics of different soybean varieties. Compared the chlorophyll content, plant height, fresh and dry weight of soybean
plant at V4, R2, R4 and R6 stages. Results indicated that, in general, the chlorophyll content of Shenyang located in humid
and semi-humid area were higher than that of Fuxin located in semi-arid region. Generally, plant root water content, stem wa-
ter content, leaf water content, petiole water content and bean pod moisture content had the similar change trends, the value
of Shenyang in the same cultivar were higher than that of Fuxin, but the difference were not significant between some sampling
periods, the effect of varieties on root water content was different at different sampling periods and locations. In general, stem
water content, leaf water content, petiole water content and bean pod moisture content of soybean plants all showed that the
value of Liaodou 14 was higher than that of Liaodou 21 in the same period and the same location, but in most cases it did not
reach significant differences level between treatments. The changes of the biomass of different parts of the plant showed that,
except for root biomass, stem biomass of R4 and bean pod biomass of R6, the value of Fuxin was higher than that in Liaodou
14 in Shenyang, and the difference was not significant. The biomass of other organs in all stages showed that the value of She-
nyang were higher than the value of Fuxin with the same variety, but only a few significant differences were found among the
treatments. The organs distributed proportion of soybean plants at mature stage showed the order of seed > pod > root or
stem. Liaodou 14 had higher seed distribution ratio than Liaodou 21, while showed lower the distribution ratio of the pods,
roots and stems. This tendency of pods per plant was consistent with yield. Drought stress reduced the pods per plant, seeds

per pods, yield per plant and plot yield, but increased the 100-seed weight. Liaodou 14 showed higher pods per plant, seeds
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per pods, yield per plant and plot yield than Liaodou 21, but lower 100-seed weight than Liaodou 21. Therefore, the results

could clarify the physiological advantages of drought-tolerant soybean in response to drought stress and further enrich the theo-

retical knowledge of soybean resistant cultivation in Liaoning province.

Keywords: Physiological characteristics; Soybean; Drought-tolerant variety; Rainfall characteristics
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Tablel Variation of biomass in treatments of soybean (g-#%")
HEE A
Growth stage Part F14 F21 S14 S21

V4 #R Root 0.91 £0. 04 bA 1.08 £0. 16 abA 1.36 £0. 13 aA 1.36 0. 26 aA
Z£ Stem 1.18 +0.07 bAB 1.19 £0.27 bAB 1.10 £0.30 bB 2. 11 £0.34 aA
- Leaf 3.52 +0.17 aA 3.49 +0.76 aA 3.90 +0. 82 aA 4.73 £0.82 aA
14 Petiole 0.64 £0.03 bA 0.67 £0.28 abA 0.97 £0.25 abA 1.11 £0. 16 aA
R2 #R Root 3.75 £0. 64 aA 3.79 £0. 62 aA 3.90 £0. 34 aA 3.87 £1.08 aA
2% Stem 6.09 +1.38 abA 5.28 £0.38 aA 6.93 £0. 86 aA 7.28 £0.55 aA
I Leaf 8.64 £0. 65 bA 7.52 £0.95 bA 10. 64 £0. 59 aA 10. 13 £3.39 aA
-4 Petiole 4.36 £1. 14 aA 3.39 £0. 82 bA 4.61 £0.48 aA 4.10 £1.37 aA
R4 #¥ Root 6.22 £1.94 aA 4.13 £1.08 aA 5.84 £2.10 aA 4.52 +1.66 aA
Z£ Stem 17.98 £1.33 aA 16. 61 +3. 18 aA 17.43 £1.04 aA 18.04 £2.36 aA

- Leaf 18.10 £1. 00 aA 14.51 £3.29 bA 18.26 £2.48 aA 16. 80 = 1. 58 abA

IH-# Petiole 11.30 = 1. 68 abA 7.57 £1.85 bA 11.72 £1. 81 aA 9.10 £1. 18 abA
7.3% Bean pod 1.10 £0. 59 aA 1.84 £1.03 aA 1.11 £0.29 aA 1.36 £0. 50 aA
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gl
TR i
F14 F21 S14 S21
Growth stage Part
R6 #R Root 3.51 £0.78 bA 3.67 £0.43 bA 4.67 £0. 46 abA 6.10 £1.72 aA
2% Stem 16.61 £0.92 bB 18.30 1. 01 bBA 18.93 +2.49 bAB 21.66 1. 19 aA
I Leaf 11.33 +£3.05 bA 13.09 +£1.99 bA 14.75 1. 61 abA 18.12 £1. 10 aA
4 Petiole 7.31 £1.59 aA 8.24 £0.53 aA 9.18 £1.13 aA 8.75 £0.76 aA
3% Bean pod 16. 87 +3.47 aA 17.79 £2.91 aA 13.18 4. 62 aA 18.32 £7.76 aA
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Table 2 Response on yield and yield components of different soybean genotypes to different rainfall conditions

Hh AR FEIA Y HARRIEEL ISR R JERA: S L7 P
Location Genotype Pods per plant Seeds per pod 100-seed weight/g Yield per plant/g Yield/ (kg-hm~?)
e iI & 14 Liaodou 14  84.27 +24.16 aA  2.30 +0. 14 abAB 15.38 +£0.30 dC 29.82 +9.08 aA  3449.44 £ 66.97 aA
Shenyang il G 21 Liaodou 21 ~ 64.27 £16.93 abA 1.93 £0.32 bB 18.96 +0. 80 bB 22.80 +£2.46 bBC 3149.37 £278.37 abA

B J1 5 14 Liaodou 14

Fuxin il 7 21 Liaodou 21 44.87 + 5.16 bA

75 2431 (ANOVA)
b 25 Location * .
FELKH Genotype * )

A x FERA (L X G)
ns ns
Location x Genotype

63.80+ 1.71 abA 2.55+0.05 aA
2.18 +0. 08 abAB

17.24 +0.76 ¢B 28.03 +£0.26 aAB 3191. 31 £221. 23 abA

22.34 £0. 64 aA 21.83 +£2.16 bC  2841.08 = 71.07 bA

ns

ns ns ns

TP <0.05 KR E IS "7 T P <0.001 ACHFAEEN B2 R

* :There is significant difference at P <0.05 level;

* :There is extremly significant difference at P <0.001 level.
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