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Selection of Salt and Alkali Tolerance Indexes and Comprehensive Evaluation of Salt and Alkali Tolerance of Feed Sorghum Varieties
during Seed Germination

ZHANG Qing-xin, ZHANG Yu-xia, CHEN Wei-dong et al
ao, Inner Mongolia 028043)

Abstract
ties suitable for planting in saline-alkali areas of Xiliaohe Plain were screened. NaCl, Na,SO,, NaHCO; and Na, CO; were mixed according to

(College of Agronomy, Inner Mongolia University for Nationalities, Tongli-
In order to evaluate the saline-alkali tolerance index of different forage sorghum varieties during germination, forage sorghum varie-

the molar ratio of 1:9:9:1, and the treatment concentration was 100 mmol/L. Mixed saline-alkali simulated saline-alkali treatment was used.
The germination index and root bud length were measured with distilled water without saline-alkali as control. We adopted the methods of cor-
relation analysis, correlation analysis, principal component analysis and membership function analysis. The results showed that through princi-
pal component analysis, 7 single indexes of forage sorghum germination period under saline-alkali treatment were converted into 3 independent
comprehensive indexes, representing 92.320% of the information of test materials. According to the comprehensive evaluation value D of salt
tolerance, the order of salt tolerance and alkalinity of 11 forage sorghum varieties was BJ0602 > BJ0O603 > Mulberry root grass> Mele > Ameri-
can giant > 2180 > N5212274 > N52K1009 > 1230 > SU9002 > 1220. Germination rate (GR) , root length (RL) and vigor index ( VI) were
the evaluation indexes of salt and alkaline tolerance of forage sorghum.
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Tablel Saline tolerance coefficient w for each index

P R %5 BB ik i eI
Variety name Germination rate Ger@lnatlon Gemunatmn Root length Shoot‘length Root-bud ratio  Vital index

(GR) potential (GP) index( GI) (RL) (SL) (RBR) (VI)
Z[E E A American giant 0.817 0. 857 0. 854 0.979 0.947 0. 965 0. 836
PR 0.910 0.983 0.951 0.973 0. 858 0.923 0.925
SU9002 0.638 0.493 0. 566 0. 848 0.591 0.739 0. 480
RAREL Sanggencao 0.934 0.750 0. 850 0.940 0. 870 0.912 0.799
2180 0.816 0. 550 0.525 0.919 0.872 0. 898 0.482
N52K1009 0.787 0. 800 0.758 0.788 0.769 0.780 0.598
1230 0.693 0.638 0.716 1.020 0. 647 0.837 0.727
BJ0602 0.976 0. 685 0. 888 1. 065 1. 162 0.902 0. 946
N5212274 0. 855 0.929 1.074 0.718 0. 865 0.770 0.772
BJ0603 0. 968 0.708 0.937 0.891 0.816 0. 858 0.835
1220 0.677 0.563 0.756 0. 700 0.615 0. 664 0.529
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Table 2 Correlational relationship among saline-alkali tolerance coefficients

FEh5 Index GR GP Gl RL SL RBR VI
GR 1

GP 0.528 1

Gl 0.641" 0.809" " 1

RL 0.39%4 0. 047 -0.043 1

SL 0.815"" 0. 430 0. 453 0.519 1

RBR 0.652" 0.412 0.197 0.812"" 0.705" 1

VI 0.772" " 0.692" 0.799" * 0.559 0.684" " 0.639" 1

T2 FORTE 0. 05 K2R M5 + * FORTE 0. 01 K22 540 2%

Note: * indicated significant differences at 0. 05 level; * * indicated extremely significant differences at 0. 01 level
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Table 3 Principal component analysis on salt tolerance indexes at germination period of sorghum

B HAEFRE [ 1 Feature vectors of each index S TUHkR B TR
Principal Characteristic ~ Contribution ~ Cumulative contribution
component GR Gp Gl RL SL RBR Vi value rate//% rate//%

1 0.425 -0.027 -0.515 -0.044 -0. 655 0.349 0.042 4.374 62. 488 62. 438

2 0.342 -0.423 0.432 0.555 0. 101 0. 446 0.023 1.584 22.624 85.112

3 0.342 -0.530 0.043 -0.327 0. 035 -0.437 0. 550 0. 505 7.208 92.320
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Table 4 The membership function value, weight, D value and ranking

of different materials

sl PR

Subordinative function value
u(l) u(2) u(3)
FEE A American giant 0.530 0. 764 0. 764 0. 605

AR R

Variety name

DI HF
D value Rank

BUR 0.805 0.748 0.955 0.803 4
SU9002 0.000 0.405 0.000 0.099 10
ZAMLEL Sanggencao 0.876  0.658 0.685  0.807 3
2180 0.527 0.600 0.004 0.504 6
N52K1009 0.441 0.241 0.253 0.377 8
1230 0.163 0.877 0.530 0.366 9
BJ0602 1.000  1.000 1.000 1.000 1
N5212274 0.642 0.049 0.627 0.496 7
BJ0603 0.976  0.523 0.762 0.849 2
1220 0.115 0.000 0.105 0.086 11
FLE Weight 0.677 0.245 0.078
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