$37% S22 NI = Vol.37 No.2
2018 4 31 SOYBEAN SCIENCE Mar. 2018

R 525 HA A0 B HA N 3R 1 T A 4R AR 0
FoR B, RERERX RS, RBE, TR, RO

GREBIT 2B L arRl e S i TR B, 1195 %2 223003)

 E RO RS e E M K G R O R R 2 — o ARIUA R R M X R SR AR K R B
PN TR R S A RO S [ R Mk P T 52 B8 07, LG 63 5 RS2 14 R 55 RN 5 10 5 R G AR AR, 78 28 1, 1k
# 50,75 F1 100 mmol - L' (LI AL T, P S PE & 100,200 1 250 mmol - L™ hfe B AR, 0 5% K T 2 A4 K35 45 M0
HIES A B AR , I DL R AR i Eh 48 2R i s 6 Si i R BB AR, %) 4 A K 2t b 2 00 Rt ST R 1k A T
WL RS, SRR SR MR IR RT3 oK R ARG |1 ) ARt R Y SR s U
55 R A AR R A AR DR R B e 2K, i IR T o ARG R MDA 5 bR I 2 1 E S A AR
B BB AR SEME 3R B 1 KT o LEASTRI A FIAS [6) i il ARy R 52 23 A7 o, AN TR) A 7 s 400 190 K i 32 14 3R 3
AN 20 4 AR AR SRR B RBOR R . IR 14 (G 210 ST Ehgeom , this 55 mt $h vk rh 4%, 5 2 3 Sifitdh
PR o TEMTERFEAR I LA v, SRS AR EE Sk AR A a MR A R AR A T R ORI VR R R 2
i 6 SERE FE B, T MDA 55 52 Rk a1 A9 T 46 18 25000 AT LIV A K 5 DI R 25 e 8 hr o

SRS RN 2 BT s TR 5 R R A SRR R AL

hE 452555651 AEkPRIRED A DOI:10. 11861/j. issn. 1000-9841.2018. 02. 0215

Related Indices Selection of Soybean Salt Tolerance at Germination and Seedling
Stages

NIU Yuan, YANG Xiu-yan, DAI Cun-feng, WANG Bo-wen, REN Gao-lei, WU Jing-lei, WANG Fei-bing,
CHEN Xin-hong

(College of Life Science and Food Engineering, Huaiyin Institute of Technology, Huaian 223003, China)

Abstract: Soybean salt tolerance is one of the key factors in improving soybean yield in saline soils. In this study, four culti-
vars of soybean( Hedou 3, Xudou 14, Zhonghuang 55, Lindou 10) were treated with different concentrations of saline solution
at the germination stage(50, 75 and 100 mmol-L™") and the seedling stage (100, 200 and 250 mmol-L™"). We examined
some morphological and physiological indicators at three concentration levels in two stages and transfered these measurement
indicators to the subjection values of salt tolerance index and the sum subjection value. Then we studied the salt tolerance of
the 4 cultivars by comparing the differences of salt toxicity coefficients of subjection values at the stage of germination and
seedling respectively. Finally, the cluster analysis of salt toxicity coefficients of multi-indices was carried out. The results
showed that the subjection values of salt tolerance index of root length, hypocotyl length, dry weight of root, water content,
fresh biomass, fresh weight of root and vigor index were significantly correlated with SUM subjection values at germination
stage. And the subjection values of salt tolerance index of MDA content, plant height, dry weight of root and fresh weight of
root were significantly correlated with SUM subjection values at seedling stage. Clustering analysis showed different salt toler-
ance among different cultivars and growth stages. No similarity soybean varieties were clustered at germination stage using the
eight subjection values of salt tolerance index among the four soybean varieties, which indicated similar level of salt tolerance.
At seedling stage, the cluster analysis grouped the varieties into three clusters. The first group of salt-resistant soybean varie-
ties were Xudou 14 and Lindou 10, the second was moderately salt-tolerant cultivar Zhonghuang 55 and the third group was
salt-sensitive cultivar Hedou 3. In selection of salt tolerance index, hypocotyl length, dry weight of root, water content, fresh
biomass, fresh weight of root and root length could be served as the indicators to assess the salt tolerance of the cultivars at
germination stage, while plant height and MDA content could be used to evaluate the salt tolerance at seedling stage.
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Table 1 Phenotypic summarization in salt toxicity coefficients of indices at soybean germination stage
A B K S Treatment level
MR Trait 50 mmol-L ! 75 mmol - L, ™! 100 mmol -1 7!
Mean SD Min. Max. DV/% Mean SD Min. Max. DV/% Mean SD Min. Max. DV/%
- =
+€E%$ 11.73  5.68 4.20 23.09 48.42 17.33 6.87 3.58 23.92 39.64 24.57 12.38 -0.18 37.85 50.39
Dry biomass
Y
. 26.70 8.44 9.82 3583 31.61 39.05 9.06 27.83 52.79 23.20 46.50 5.91 40.30 55.68 12.71
Fresh biomass
T E
. . -12.25 16.76 -43.88 16.39 136.82 21.58 11.01 0.22 33.08 51.02 20.18 15.38 -1.32 37.89 76.21
Dry weight of root
HRff
. 33.13 9.73 13.67 44.95 29.37 49.33 9.85 33.00 60.66 19.97 59.73 6.78 47.13 70.64 11.35
Fresh weight of root
ik 23.35 9.46 9.60 33.38 40.51 27.60 14.15 5.11 44.34 51.27 36.76 13.81 19.39 55.13 37.57
Root length
IR 30.35 14.16  9.58 52.45 46.66 58.08 7.35 49.29 66.62 12.65 57.13 6.00 48.91 64.86 10.50
Hypocotyl length
fokiit
5.82 3.10 -0.38 8.88 53.26 9.79 3.88 545 17.55 39.63 11.11 7.08  4.33 25.27 63.73
Water content
. 11.76 11.97 0.00 35.69 101.79 11.59 8.76 0.00 22.67 75.58 14.42 8.75 5.67 23.67 60.68
Germination rate
AR R
11.02 18.84 -26.67 32.86 170.96 38.68 10.60 19.27 52.84 27.40 39.04 8.87 29.01 51.35 22.72

Vigor index
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Table 2 Phenotypic summarization in salt tolerance index at soybean seedling stage

Kb FH K- Treatment level

AR Trait 100 mmol - L 7!

200 mmol -1 ! 250 mmol-L ™!

Mean SD Min. Max. DV/% Mean

SD Min. Max.

DV/%  Mean SD Min. Max. DV/%

73

12.13 2.63 8.24 16.59 21.68 16.50 7.60 7.97 29.06 46.06 18.80 2.24 16.35 23.29 11.91

Plant height

MDA %t

-26.53 19.38 -65.28 —12.36 73.05 -24.25 10.79 -45.83 -9.02 44.49 -78.69 36.00-150.69 —42.32 45.75
MDA content

MR
Root dry weight

26.08 7.20 15.50 40.48 27.61 30.67 5.54 23.33 41.00 18.06 41.27 2.96 37.62 47.14 17.17

AR

14.83 12.64 2.13 40.11 85.23 24.20 14.34 6.38 43.74 59.26 33.25 15.23 16.67 63.70 45.80

Root fresh weight
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Fig.1 Correlation between different subjection values of salt tolerance index at soybean germination stage
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Fig.2 Correlation between different subjection values of salt tolerance index at soybean seedling stage
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Table 3 Effects of NaCl on the subjection values of salt tolerance index at soybean germination stage

Cultivar sfeJm s B SV
s DB FB DWR FWR RL HL wC GR VI SUM
475 3% Hedou3  0.152b  0.515b  0.765a 0.486b 0.787a 0.828a 0.493a 0.600a 0.540b  5.165a
% 10 & Lindou 10 0.433a 0.777a 0.830a 0.768 a 0.448b 0.780a 0.525a 0.149b 0.824a  5.533 a
%5 14 Xudou 14 0.432a 0.676ab 0.754a 0.662ab 0.727a 0.717a 0.357a 0.470a 0.771a  5.565 a
Haif 55 Zhonghuang 55 0.514a  0.632ab 0.725a 0.585ab 0.378 b 0.669a 0.322a 0.185b 0.807a 4.817 a

AR/NGFRFRZE R B2 (P <0.05) o TIA,

Different lowercase indicate significant difference (P <0.05). The same as below.
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Table 4 Effects of NaCl on the subjection values of salt tolerance index at soybean seedling stage

Clutivar sRJE R B SV
i pH DWR FWR MDA SUM
4.3 % Hedou 3 0.635 a 0.754 a 0.925 a 0.939 a 3.223 a
If . 10 % Lindou 10 0.136 ¢ 0.447 b 0.816 a 0.323 b 1.723 b
#5714 Xudou 14 0.165 ¢ 0.515 ab 0.841 a 0.200 ¢ 1.721 b
18 55 Zhonghuang 55 0.395 b 0.693 a 0.344 b 0.365 b 1.797 b
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3 NaCl BT AEFHRESTE

Fig.3 Cluster analysis of salt tolerance of soybean at germination stage
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Fig.4 Cluster analysis of salt tolerance of soybean at seedling stage
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