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Effect of Flowering Period Drought on the Root Traits of Soybean Cultivars

Main Cultivated in Heilongjiang Province

ZHENG Wei, GUO Tai, WANG Zhi-xin, LI Can-dong, ZHANG Zhen-yu, GUO Mei-ling, LIU Zhong-tang,
LI Zhi- min

(Jiamusi Branch of Heilongjiang Academy of Agricultural Sciences, Jiamusi 154007, China)

Abstract: In order to clarify the differences of root drought resistance of latterly main cultivated soybean cultivars in Hei-
longjiang province, 5 main cultivated soybean cultivars which nearly 20 years bred in Heilongjiang province were used as the
pot test materials, using drought stress in different levels in flowering period, the root morphological , physiological indices and
seed weight per plant( GWPP) were tested. The results showed that the root volume, root surface area, root dry weight and
root activity increased and then decreased with the drought stress increased, while GWPP gradually down. root volume, root
surface area, root dry weight and root activity of Hefeng 25 and Kenfeng 16 were more than others varieties under mild drought
stress, and then drop less under high drought stress, secondarily Hefeng 35 and Hefeng 39; Those indicators of Suinong 14
were the fewest under mild drought stress and highest decreased under high drought. The GWPP of Hefeng 25 and Kenfeng 16
decreased slightly, Hefeng 35 and Hefeng 39 took the second place, Suinong 14 suffered the biggest drops under drought
stress. The changes of root morphological, physiological index and GWPP showed that Hefeng 25 and Kenfeng 16 had better
drought resistance ability, Hefeng 35 and Hefeng 39 took the second place, and Suinong 14 was the weakest.
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Table 1 Effect of different water treatment on soybean root volume (em’)
i X iR BRETE TR
Cultivar Check Mild drought Severe drought

4 7F 25 Hefeng 25
4 35 Hefeng 35
224¢ 14 Suinong 14
4 7F 39 Hefeng 39

R 16 Kenfeng 16

16.33 +0.91 bA

15.83 £0.43 aA

14.74 +0.26 aA

15.97 £0.45 aA

17.60 0. 88 bA

17.40 £0. 47 aA

16.28 £0.31 aA

14.85 +0. 84 aA

16.41 £0. 40 aA

18.63 £0.45 aA

15.42 £0. 64 cB

14.39 +0.37 bB

12.29 +0.33 bB

14.09 £1.41 bB

16. 66 =0. 28 cB

BARFR S . R FR/NG PR FOR A — S A TE AR FIAL BT 0. 01 F10. 05 /K% #2257 B E, TR

The values in the table represent the average. The different varieties letters represent significant for levels of 0. 01 and 0. 05 under different processing

conditions, the same below.

Table 2 Effect of different water treatment on soybean root surface

R2 FREIKGAERKERRERAFME

(em®)

A

Cultivar

X1
Check

BETR
Mild drought

T

Severe drought

47 25 Hefeng 25

1221. 01 +48.97 bA

1199. 46 +29.39 aA

1317.24 £92.50 aA

1255.41 +67.36 aA

1105. 01 £22. 06 cB

1069. 90 +57.43 bB

43 35 Hefeng 35
2%4% 14 Suinong 14 1186. 21 +£54.90 aA
47 39 Hefeng 39 1143.12 £61. 47 aAB

R 16 Kenfeng 16 1251. 59 +34. 17 bAB

1214. 63 +72.24 aA 1027. 50 +58. 75 bB

1201. 00 +£31. 34 aA 1004. 17 £19. 62 bB

1348.28 +£26.53 aA 1158.52 +£32.39 ¢B

2.3 FENRFEMNZMN

MR 3 ATLLE Y, F A 1 5308 i s A [\ 2
AR R TEHRI N EAE TREESR,E
A A Z BT 25 7. TR TR A T 5
KT, BFE 25 WA TESA BN 7.73% F1 -
10. 88% , 4% A H ] 22 5 iR B B K5 & 35 41
SIEIN 1. 23% F1 - 24. 80% , 5% & T 5 F % IH 2%
AW EET RS0 AR E TR 2 6 250k
B W E K @A 14 43 513G 0.77% -
21.39% RETESMHEERARE EETRS
X BRI B R 2 ) 22 S AR B S K A

39 SRS 1. 23% F1 -20. 3% T 55 0 I 9%
SAREE , EETRESXEMEE TR 2ERY
KB B K B 16 20 i3 4. 83% F1 -
11.4% 2T 5 5% I 22 ik 3] K7  mE T
B 5% IR 22 SRR B F KO RIE T EMEE T
B2 2SRk B B E A, LA RE, &
25 FIRFE 16 fEZ 2R E T2 Wi 5, A= T E3S i
WL mET R E R EERE D, WA E
25 PR 16 AR T 2 W ia 987 AB g, HoA AHXF
BORMPTRRE ), A 35 MG FE 39 Rz, gk 14
AR RE T 55



990 PN 6 HA

x3 ARKSLEAERFTENZM

Table 3 Effect of different water treatment on soybean root dry weight (g)
A PO BETR HETH
Cultivar Check Mild drought Severe drought
43 25 Hefeng 25 4.87 +0.58 bB 5.05 £0.32 aA 4.34 £0.26 cC
47 35 Hefeng 35 5.42 £0. 18 aA 5.49 £0.09 aA 4.08 +0.16 bB
2Z4% 14 Suinong 14 5.19 £0.25 aA 5.23 +0.11 aA 4.08 £0.20 bB
43 39 Hefeng 39 5.15+0.23 aA 5.21 £0.22 aA 4.10 +0.35 bB
2 16 Kenfeng 16 5.38 £0. 18 bA 5.64 £0.19 aA 4.77 £0.24 cB
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Table 4 Effect of different water treatment on soybean root vigor

(pg-g” FW-h'')

A PO
Cultivar Check

BT
Mild drought

e T

Severe drought

4 25 Hefeng 25 51.39 +2.72 bAB

60.73 £1.46 aA 43.34 +4.34 bB

47 35 Hefeng 35
2%4% 14 Suinong 14
47 39 Hefeng 39

R 16 Kenfeng 16

47.57 £2.19 aA

60. 87 £4.97 aA

75.95 +6.31 aA

69. 67 +5.93 bB

51.03 £2.03 aA

63.19 +£2.93 aA

82.49 £4.24 aA

81.68 £6.65 aA

34.70 £3.29 bB

38.85 +4.43 bB

55.62 +5.32 bB

58.93 +6.41 cB
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