2024 ,43(4) 450462
DOI.. 10. 11861/j. issn. 1000-9841.2024. 04. 0450

AR EAGHEXNHEEFBXEEEREN~ENZ N
BESHESE WERT SN 3 LU S A IS R 3 %

(1AL TR T 10T W 110161 ; 2. Rl Ky Kb, BT /R 150030)

O OB R R AR SN S A R o AL A AL S 14 T BRI E 21 i
PERE, ST AN IR A 1 B B B i 1) A 28 A R . 2021 T 2022 45 7 22 P AF 43 BT /K 43 e 3e % R Wik & L i T AR AR
B R SR AV E AR AVE S KR ARE AR A R P SR DGR B SRR B AR R Y
HESE , 2 A0 PIAE R AR = T FRIRHEL 25 4% B A W i R AR AR R Iy SR > 2558 > JFIE > B K
W 2K AT B0 (R AR R 2 | T RRAR R R R A AR E O KRR A, (EL AR R 4 A L
o MFKSSHT, MRS EBRARRINILG 21 > 100 14, HESHE SKERINLT 14 >105 21, 2021
AEZEIEWIANGORLI K I 5 14 A i TR BORTRR = 3 T 5L 21 [R]— B 042K, 3Kk o0 Bt e i R AR 25
W AR SE R AT E A R, 2020 AR IEWI AN GORLI K N 4 PR ARSI KL 14 AR T B R S T T R U AL
N2 20, A AR IR R AR WA R A B S BB BRI AR T R A DI IRK R 22 e
SEMR R S B SR ORI EORL T R AR T R [A] — AR DK A3 2 T, RS BB SR | BRSO LB
PR RN AL 14 > ITE 21 M AR E R BN 0 E 21 > 05 14, AU HER TS5 N B OR G N & + Rbha
AR PR , X4 FR R Gy A ok i AR i IS e,

KFER KNG, K BRI R A =i A PR AR

Effects of Water Stress in Different Phases on Physiological Characteristics and
Yield of Drought-avoidant Soybean

YAN Chunjuan', WANG Wenbin', WANG Changling' , CHEN Yanqiu', ZHANG Lijun', HAN Jin"*, DU Ziyue'?,
LI Shengyou'

(1. Crop Institute of Liaoning Academy of Agricultural Science, Shenyang 110161, China; 2. College of Agriculture of Northeast Agricultural University,
Harbin 150030, China)

Abstract: In order to explore the response mechanism of drought-avoidant soybean genotypes to drought stress, the drought-
avoidant soybean Liaodou 14 and drought-sensitive soybean Liaodou 21 were used as experimental materials, the change law of
different growth stages and different drought resistance varieties was analyzed. The effects of water stress on plant height, leaf
area index, chlorophyll content, organ biomass, organ water content, root-shoot ratio, yield and related traits were analyzed in
two consecutive years. The results showed that, with the advancement of the growth process, the plant height, leaf area index
and biomass of each organ gradually accumulated under the condition of water control treatment, and the overall performance
was: pod filling stage > podding stage > flowering stage > vegetative stage. In general, under soil drought stress condition,
the chlorophyll content, leaf area index, plant height and water content of each organ of the plant decreased, but the root to
shoot ratio of the plant increased when soil water was controlled at each period. In addition, the chlorophyll SPAD value
generally showed as follows: Liaodou 21 > Liaodou 14. While the water content of each organ was as follows: Liaodou 14 >
Liaodou 21 under the same water condition. In 2021, when soil water was controlled at podding stage and pod filling stage,
the effects of varieties on leaf area index and plant height were as follows: Liaodou 14 > Liaodou 21. Moreover, soil water
content increased the dry weight of root, stem, leaf, petiole and pod at the same water control period. The dry weight of
petiole of Liaodou 14 was significantly higher than that of Liaodou 21 when water was controlled in podding stage and pod
filling stage in 2020. Generally, soil water content increased pods number per plant, seeds number per plant and yield per
plant for both varieties. Besides, pods number per plant, seeds number per plant, 100-seed weight and yield per plant were
generally significantly affected by varieties during water control at the same stage. Furthermore, pods number per plant, seeds
number per plant and yield per plant showed as follows: Liaodou 14 > Liaodou 21, while the 100-seed weight showed as
follows: Liaodou 21 > Liaodou 14. Therefore, the results could clarify the physiological advantages of drought-tolerant
soybean in response to drought stress and further enriched the theoretical knowledge of soybean stress resistant cultivation.

Keywords: water stress; soybean; drought-avoidant variety; yield; physiological characteristics
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Fig.2 Effects of water stress on leaf area index of different soybean genotypes
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Fig.4 Effects of water stress on root to shoot ratio of different soybean genotypes
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Fig.5 Effects of water stress on the water content of each organ in different soybean genotypes
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Table 1 Effects of water stress on dry weight of each organ of different soybean genotypes water
controlled at vegetative stage HAfi.g
AbFE Treatment 2020 2021
i H Item A " WT®E  ETH irE MR TE O RTE ETH ME MR TE
Varicty Water Root dry ~ Stem dry Leaf dry  Petiole dry  Root dry  Stem dry Leaf dry Petiole dry
weight weight weight weight weight weight weight weight
K TH 14 Wi 4.27 ¢ 0.95b 4.01b 1.07 b 2.00 b 1.22 ¢ 1.84 a 0.69 ¢
Dry weight of ~ Liaodou 14 w2 5.22 ¢ 1.13ab  4.23b 1.14 b 1.96 be  1.35b 2.08 a 0.79 ¢
cach organ W3 6.26b  2.11a  8.54a  2.68a  2.76a 1.75a  2.64a 1.10 ab
T 21 w1 4.48 ¢ 1.03ab  3.59b 0.83 b 1.76 ¢ 1.35bc  1.84a 0.83 be
Liaodou 21 w2 5.97 ¢ 1.10ab  4.01 b 1.00 b 2.16 b 1.97 b 2.70 a 1.07 ab
W3 6.23 a 2.38 a 8.46 a 2.51a 2.68 a 2.13 a 2.71 a 1.18 a
SEHI(E i1 14 Liaodou 14 5.25a 1.40 a 5.59 a 1.63a  2.24a 1.44a  2.41a 0.86 b
Means i1 21 Liaodou 21 5.56 a 1.50 a 5.35a 1.45a  2.20a 1.81a  2.19a 1.03 a
W1 4.38b  0.99b 3.80 b 0.95b 1.76 ¢ 1.28b  1.84b 0.76 b
w2 5.59ab 1.12b 4.12 b 1.07b  2.16b 1.66 ab  2.39 ab 0.93 b
W3 6.24 a 2.25a 8.50 a 2.59a  2.68a 1.94a  2.68a 1.14 a
T EFl Varieties ns ns ns ns . ns ns ns
Analysis of JK Water % ok ok P P P % * *
variance W x K Varieties x Water  ns ns ns ns * ns ns ns

o ons, WA WA R RNEVNG TR 5K 0,05 HERKE E22 R B3, 05 J e 0513878 0.05,0. 01 Fi10. 001 KT E25F
B3, T,

Note: ns. Non-significant differences; Different lowercase letters mean significant differences at 0. 05 probability levels; *, **

and ** " indicate

significant differences at 0.05, 0.01 and 0.001 probability levels, respectively. The same below.

x2 FRBEAMARAEERNXEZEKRERE TENZM

Table 2 Effects of water stress on dry weight of each organ of different soybean genotypes water

controlled at flowering stage AT
QLB Treatment 2020 2021
SUH Ttem e x  MTE O ETE OHTE WWTE ORTE TR WTE HWTE
Variety Water Root dry  Stem dry Leaf dry  Petiole dry ~ Root dry Stem dry Leaf dry Petiole dry
weight weight weight weight weight weight weight weight
R T 5 14 Wi 5.82a 3.81 a 5.78b  1.97ab  5.48a  4.16b 5.55b 2.53 a
Dry weight of ~ Liaodou 14 w2 5.84 a 4.32 a 6.68ab 2.2l a 5.84 a 5.46 ab  7.62 ab 3.24 a
cach organ w3 6.11a  470a  7.02a 2.42a 6.44a  6.53ab 8.77ab  3.80a
L5 21 w1 5.08 a 3.57 a 5.80b  1.65b 5.08 a 7.21 a 9.11ab  3.65a
Liaodou 21 w2 5.22a 3.82a 6.23ab 1.67b 5.22a 6.69 ab  8.74 ab 3.62 a
w3 5.86 a 4.52 a 7.06a  1.96ab  6.19a 7.23 a 9.56 a 4.18 a
SEA(E iL 5. 14 Liaodou 14 5.92 a 4.28 a 6.49a 1.81a 5.92 a 5.39 b 7.31a 3.19 a
Means i1 5 21 Liaodou 21 5.39 a 3.97 a 6.37a 1.9%a 5.50 a 7.05 a 9.14 a 3.82a
Wi 5.45 a 3.70 a 5.79b  2.19a 5.29 a 5.69 a 7.33 a 3.09 a
w2 5.53 a 4.07 a 6.46ab 2.20 a 5.53 a 6.08 a 8.18 a 3.43 a
W3 5.99 a 4.61 a 7.04a  1.76 b 6.32 a 6.88 a 9.17 a 3.99 a
5 E FFf Varieties ns ns ns ns ns * ns ns
Analysis of 7K Water ns ns : * ns ns ns ns
variance HBOK Varieties x Water s ns ns ns ns ns ns ns
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F3 SEHPEANADEREASTHEKERETENZIT
Table 3 Effects of water stress on dry weight of each organ of different soybean genotypes water

controlled at poding stage LR VY-

KAbFH Treatment 2020 2021

MAHE 2PE Tl ETE E3TE RTE RTE OMTE OMWNTE E¥ETE

BUH Ttem A k
Root dry Stem dry Leaf dry Petiole dry Pod dry ~ Root dry Stem dry Leaf dry Petiole dry Pod dry

Variet Water
Y weight weight weight weight weight weight  weight weight weight weight

W TEH  TH14 W1 7.35a 6.36ab 7.71bc  3.48ab  0.34ab  9.56a 12.98a 13.95a 7.45ab 2.17a
Dry weight of Liaodou 14 w2 7.61a 6.67ab 9.98ab 3.77ab  0.56a 10.00a 13.22a 14.20ab 7.50 ab 1.91 a

each organ

W3  8.14a .98 a 10.98 a 4.21 a 0.65a 10.89a 13.89a 16.36a .39 a 1.16 b

~ o

6
iTH21 W1 6.76a 4.72b 598c¢ 2.17c 0.16b 9.74a 10.58a 14.33ab 4.74b  1.60b
Liaodou2l w2 6.83a 6.35ab 9.6l ab 2.98bc 0.88a 9.41a 12.35a 15.46ab 6.76ab 1.54 b

w3 7.95a 7.87a 10.61 ab 3.95 ab 1.10 a 9.96a 14.49a 17.68a 8.87 a 1.83 a

SFAE il5 14 Liaodoul4 7.70a 6.67a 9.56a 3.82a  0.52a 7.59a 13.37a 14.84a 8.11a 1.74a
Means JI5 21 Liaodo2l 7.18a 6.32a 8.74a 3.03b  0.71a 7.07a 12.47a 15.82a 6.79a 1.66a
w1 7.06a 5.54b 6.85b 2.82b  0.25b 7.06a 11.78a 14.14b 6.09b 1.88a
w2 7.22a 6.51ab 9.80a 3.383hL  0.72a 7.05a 12.79a 14.83bL 7.13ab 1.73a
w3 8.05a 7.43a 10.80a 4.08a  0.88a 7.88a 14.19a 17.02a 9.13a 1.50b
T 4T il Varieties ns ns ns *x ns ns ns ns ns ns
Analysis of 7K Water ns * * * * ns ns * * *
rananee Rl x 7k ns ns ns ns ns ns ns ns ns ns

Varieties x Water

x4 BENHEKNNARERBXSEKERE TENZM
Table 4 Effects of water stress on dry weight of each organ of different soybean genotypes water

controlled at seed filling stage Hif.g

ALFR Treatment 2020 2021

WTE Z2THE MTHE MWTE GD¥RTE MRTHE ZTHE MTE MHTHE OXTHE
Root dry Stem dry Leaf dry Petiole dry ~ Pod dry ~ Root dry Stem dry Leaf dry Petiole dry  Pod dry

TiH Item pry et 7K

Variety ~ Water
weight  weight weight weight weight weight  weight  weight weight weight

KSETHR  iLg14 WL 9.56a 8.05a 9.51b 4.18ab  5.36b 10.06a 20.80a 12.06a 13.66ab 5.36 a
Dry weight of =~ Liaodou 14 w2  10.00a 9.25a 11.51a 4.89ab  8.83ab 9.84a 17.63a 10.25ab 12.15ab 8.83 a
cach organ W3 10.89a 11.15a 11.72a 5.91a 11.06a 10.72a 19.57a 10.43 ab 17.19 a 11.06 a

iTE21 WL 9.74a 8.64a 9.62b 3.76b 8.19ab 9.90a 15.30ab 7.86bc 9.97b 8.19a
Liaodou 21 w2  9.41a 9.10a 11.61a 4.68ab  5.93b  9.42a 12.17b 5.65¢ 13.42ab 5.93a

w3 9.96a 9.00a 11.05a 4.07ab 10.31 a 10.30 a 15.92 ab 7.29 be 14.85 ab 10.31 a

SEME L5 14 Liaodou 14 10.15a 9.48a 10.92a 5.00 a 8.42 a 10.21 a 19.33 a 10.92a 14.33 a 8.42 a
Means L 21 Liaodou 2l 9.71 a 8.91a 10.76 a2 4.17 a 8.14 a 9.87a 14.46b 6.93b 12.75a 8.14 a
W1 9.65a 8.34a 9.57b 3.97b 10.69 a 9.98a 18.05a 9.96a 16.02a 6.78 a
w2 9.71a 9.18a 11.56a 4.79 ab 7.38b 9.63a 14.90a 7.95a 12.79b 7.38 a
W3 10.43 a 10.07a 11.39a 4.99a 6.78 b 10.51'a 17.75a 8.86a 11.82b 10.69 a
VR FFf Varieties ns ns ns ns ns ns * . ns ns
Analysis of /K Water ns ns ns ns ns ns ns ns ' ns
rananee Fn i x 7K ns ns ns ns ns ns ns ns ns ns

Varieties x Water
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