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Establishment and Verification of Comprehensive Evaluation Method
for Salt Tolerance of Sorghum Materials
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("' College of Resources and Environment Science Agricultural University of Hebei Baoding 071000;
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Abstract: 10 sorghum strains germinated under 0 0.2% 0.4% 0.6% 0.8% NaCl solution stress the
salt injury was evaluated with the salt injury rate of germination root length the number of lateral roots the dura—
tion of 4 leaf wilting and the entire leaf wilting. Based on the changes of the above six indicators the system of
each index score for each indicator were developed. The salt tolerance of each sorghum strain was evaluated ac—
cording to the total scores based on each indicator. A set salt-tolerant evaluation criteria was developed to evaluate
salt tolerance. According to the degree of salt tolerance these strains were divided into four levels. Five materials
with different salt-tolerance from the ten sorghum strains were chosed to identify the salt tolerance with planting in
saline soils contain 0. 5% and 0. 7% salt respectively in pots to verify the criteria. The results showed that the e—
valuation criteria was consistent with the test in pot which confirmed the evaluation method used in the screening
tolerant sorghum are reliable. Two high salt-tolerance sorghum strains HN- and NS were screened with this

method.
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Table 1 Change on the salt injury rate of germination of
( sorghum seed under difference NaCl stresses
NaCl ( %) NaCl concentration
Materials 0.2 0.4 0.6 0.8
10. 00bed 50. 00ab 75.00a 95.00a
16 32.46a 34.55¢ 47.12b 60. 73bc
623B 3.83cde 21.28¢ 34.47b 53. 19bc
1 -6.90e 20. 69¢ 27.59bc 43.10cd
10 11. 86bced 23.73¢ 42.37be 61. 02bc
11 11. 02bced 26. 53¢ 40. 82bced  58. 20bc
1 —0.27de 13. 46d 24.45d 28.57d
2 21.43ab 60.71a 64.29a 96.43a
3 23.53ab 50. 00ab 64.71a 73.53b
4 17. 14bc 34.29bc¢ 48.57b 54.29bc¢
94.76 46. 06 35.51 33.93
(%) cv

(P<0.05 Duncan )
Means with different small letters are significantly different at the 0. 05

level the same as below

1,
2
Table 2 Change on the shoot height salt injury rate of sor—
° ghum seed under difference NaCl stresses
NaCl (%) NaCl concentration
Materials 0.2 0.4 0.6 0.8
. -7.79%a 4. 86bed 33. 2bed 36. 16e
’ 16 11.95a 37.47a 56. 64a 61. 0labed
623B -13.70a 8. 88bed 29. 82cd 55.03cd
10 N 1 4.99a  17.74abc 36. 52bed 66. 44ab
10 -77.63c -32.25e 37. 16bed 39.28e
11 -27.36b -37.17e 15. 86d 58.49bed
1 —-46.43b -10. 56cde 31. 14bed 71.76a
2 -6.65a 2. 73bed 20. 84d 66. 25abce
3 -31.03b -18.69de 42. 75abe 52.38d
4 -0.52a 23.72ab 44.56ab 58. 98bed
215.93  314.19 26. 25 15.47
(%) CV
o 0.6%
2.1.3 10
( 2
4 o
X 16.2 . 10 . 1 N
623B 0.8% 100%

11 .3
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Table 3 Change on the salt injury rate of lateral roots of ) 10 16
sorghum seed under difference NaCl stresses °
NaCl ( %) NaCl concentration 5 0.8%
Materials 0.2 0.4 0.6 0.8 Table 5 The duration of leaf wilting of different sorghum
~3.60a 4.90a 46. T6abe 92494 materials under 0. 8 % NaCl stress
16 -67. 16ab 13.73a 22.35cde 100. 00a
623B ~83.43abe -32.44a 0. 76¢ 100. 00a 12
1 ~61.92ab —36.14a  39.08abc  94.76a (h) (h)
10 ~225.00e —48. 16a 36. 25ab 100. 00a Material Duration of Duration of
11 —146.30cd - 180. 00b 3.98de 78.17b 1 /2 leaf wilting entire leaf wilting
1 -95.92bed -47.32a 24. 68bced 100. 00a
2 ~16.67ab -13.64a 5.30de  100.00a 2.8320.09d 28.80 £0. 13ab
3 ~180. 13de —160.54b  26.92abed  65.20c 16 2.28£0.02d 21.75 £0. 06e
4 ~23.31ab  22.15a 58.27a 90. 40ab 623B 3.13 0. 14d 23.50 =0. I1cde
81. 00 142.22 85. 04 12. 74 1 7.37 £0. 07ab 30.92 0. 08ab
(%) cv 10 2.95 +£0.09d 20.91 £0. 10e
11 4.95 +0. 08bed 27.63 £0. 10bc
4 1 8.95 +0. 13a 33.54 £0.12a
Table 4 Change on the salt injury rate of root length of 2 7.83£0.09a 22.00 £0. 14de
. 3 6.67 £0. 09abc 27.00 £0. 08bed
sorghum seed under difference NaCl stresses
4 4.38 £0.08cd 22.79 £0. 07cde
NaCl ( %) NaCl concentration (%) CV 44. 80 15.90
Materials 0.2 0.4 0.6 0.8
-20.76c  -3.10d  23.10hbc 36. 20d 2.3
16 3.80a 16.43abc  26.22bc 33.02d N N
623B —8.72abc 1. 11bed 17.23¢ 39.51cd 1/2
1 —1.45ab 5.83bed  19. 62be 36.67d 6
10 -51.55d -30.20e 17.59¢ 28. 14d
1 ~15.17b¢  33.85a  50.27a 79. 174 10
1 -7. 86abc 2.89bed  23. 60be 67.45ab
2 —-9.20abc 16. 00abc  21.22bc 66. 11ab ( 6) 10
3 —11.96abc  -1.89¢cd  24.57bc 44. 48cd
4 “17.47bc  20.10ab  29.47h 57. 00be > I >3
103.75 255.43 41.05 35.13 623B > 11 > 10 > >4 >
(%) cv 16 >2
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Table 6 Scores of each indicators in different sorghum materials

Scores of each indicators

172

Material Total score Ranking
SIROGA SSIR SIROLR SIRORL DOHLW DOELW

0.91 0.36 0.83 0.34 0.45 -0.11 2.43 7
16 0.58 0. 60 0. 84 0.32 0.55 0.16 2.58 9
623B 0.49 0.50 0.80 0.35 0.41 0.09 2.30 4
1 0.40 0. 60 0. 84 0.33 -0.44 -0.19 1.93 1
10 0.57 0.39 0.91 0.26 0.42 0.19 2.37 6
11 0.55 0.50 0. 63 0. 68 0.03 -0.07 2.31 5
1 0.28 0. 64 0.85 0.59 -0.75 -0.30 1.96 2
2 0.90 0.57 0. 81 0.57 -0.53 0.15 2.87 10
3 0.72 0.50 0.58 0.40 -0.30 -0.04 2. 11 3
4 0.53 0.56 0. 84 0.51 0.14 0.12 2.57 8

SIROGA : salt injury rate of germination SSIR: shoot salt injury rate  SIROLR: salt injury rate of lateral roots SIRORL: salt injury rate of root length
DOHLW: the duration of 1 / 2 leaf wilting DOELW: the duration of entire leaf wilting

2.4 8 5
Table 8 Seedling number of 5 sorghum materials in differ—
10 3 ent salt concentration in clover as one period
0.0.5% - (%) Soil salt content
0.7% Material 0 0.5 0.7 Total emergence
( 7 8) - 21+1.00 22+0.58 20+1.15 )
1 623B. 11 N 16 17 +£0.00 16 +0.00 14 +1.53 30
N 16 . 10 623B 23+1.00 24 +1.00 21+1.00 45
11 21 +£1.73 24 +£0.58 18 +0.58 42
1 28 £1.00 29 +0.58 21 +1.00 50

7 5
Table 7 Seedling number of 5 sorghum materials in differ—
ent salt concentration in two leaves as one period 3.1
(%) Soil salt content 4 3
Material 0 05 0.7  Total emergence ~ 0.2%
17 18
21 £1.00 23 +0.58 21+1.00 44 19 20 21 » ’ X
16 17£0.00 16+0.00 14 +1.53 30 ’ . ’ ’
623B 23+1.00 25+0.58 22=+1.00 47 13 ,
11 21 +£1.73 25+0.58 22 +0.58 47

1 28 +1.00 30+1.00 26+1.00 56
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