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Identification and evaluation of salt-tolerant sorghum germplasm resources
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(1. Sorghum Research Institute of Shaanxi Academy of Agricultural Sciences, Shaanxi, Yuci 030600 ;

2. Sorghum genetic and germplasm innovation in Shaanxi Province key laboratory, Shaanxi, Yuci 030600)

Abstract: 50 sorghum parents material were used to study the seed germination, seedling growth and salt tol-
erance of different sorghum materials, using Cluster Analysis and Principal Component Analysis. By correlation a-
nalysis, principal component analysis and cluster analysis, This work provides the theoretical basis for salt-tolerant
sorghum selection and salt tolerance research, and to provide material for salt-tolerant gene mining of sorghum vari-
eties. The experimental results showed that, under the stress of 150mmol/L NaCl, the growth index of sorghum pa-
rental materials is lower than the control, Different varieties had different reduction levels. The relative germination
rate ranged from 0.27 to 93.4%, the relative germination potential ranged from 15.15% to 97.4% , the root length
range was from 0.3 to 4.5 c¢m, the leaf length range was from 0.4 to 2.8 cm, and the salt injury coefficient range
was 0.026 to 0.794.. The rate of germination rate is positively correlated with germination rate and germination po-
tential, and the correlation coefficient is 0.98" " ". According to the principal component analysis, the first
principal component is the germination growth factor; the second principal component is the growth factor, and the
third principal component is the salt tolerance factor. The cluster analysis divided 30 sorghum strains into five cate-
gories; high-salt-tolerant, salt tolerant, moderate-salt-tolerant, salt-sensitive and high-salt-sensitive. Among which
3560R, 10337B and iron 10612 belong to the salt-sensitive category, and 09305R and 67B are high-salt products.

In this study, it also showed that sorghum germination rate, germination potential, shoot length, root length, seed-
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ling height, growth rate, fusarium wilt index, germination rate salt damage coefficient and germination potential salt

damage coefficient can be used as important indexes for sorghum salt tolerance.

Keywords: grain sorghum; salt tolerance;

component analysis
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Table 1  List of sorghum materials
¥5 No %i"5 Numbering AR FK Material name J¥5 No. %i*5 Numbering KL FK Material name
1 68 3560R 26 1325 B 11506
2 135 09305R 27 1213 B 3001
3 1090 67B 28 1292 B 11486
4 1187 10337B 29 1256 B 700
5 84 07221 30 1106 B 10361
6 502 LT REREN 31 366 A
7 622 3438 32 273 26
8 180 L16( 1) 33 143 #:10612
9 1012 BV, 34 1887 B 72B
10 166 7zt 5R 35 1325 B 11506
11 283 Pr 52 36 1345 72B - 45B
12 263 16 37 299 9701B
13 84 07221 38 5019 TX430.RHM
14 sp42 LIPNERLL 39 5003 P7016
15 117 R 40 5061 47031 H.xGM47031
16 342 93943 « 157 41 284 152229
17 67(85.86) VES-THR 42 1052 B 88021
18 281 363C 43 1056 B 0122
19 303 =R= 44 1060 SPP1
20 393 ESB19B 45 1066 Y23
21 1136 B 7 2055 46 1226 L2B
22 127 0-30 ki A8 47 1248 B 054020
23 25 L2 48 1256 B 700
24 28 H12 49 328 304 — 1( KHL)
25 1060 B ¥ 45 50 330 4003
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Growth rate of different sorghum materials at seedling state

1 AREEERMHEPE TEPERER
Fig.1  Growth of different sorghum materials under

salt stress at seedling stage
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Table 2 Effects of NaCl treatment on growth of sorghum during germination
L Relialivie Rel-atiV-e " ik rate salt potential Average salt
No. germlr'lallon germination Leaf length/cm Root length/cm damage salt damage damage
potential/ % rate/% coefficient/ % coefficient/ % coefficient/ %
1 15.15 27.50 1.8 1.2 0.889 0.700 0.794
2 97.44 92.31 2 0.9 0.100 0.053 0.076
3 91.67 94.29 0.3 0.1 0.053 0.000 0.026
4 25.71 27.03 0.5 0.3 0.833 0.611 0.722
5 88.24 86.84 4.2 2.8 0.211 0.056 0.133
6 97.37 95.00 3.5 1 0.053 0.050 0.051
7 84.62 89.74 2.2 0.4 0.053 0.105 0.079
8 90.00 57.14 0.4 0.2 0.167 0.500 0.333
9 88.24 68.18 2.8 1.2 0.375 0.167 0.271
10 88.24 91.89 2.8 0.8 0.211 0.000 0.105
11 45.83 51.72 0.4 0.1 0.625 0.417 0.521
12 41.94 64.52 2.1 1.2 0.647 0.286 0.466
13 91.89 91.89 2.8 1.2 0.158 0.000 0.079
14 94.74 97.44 2.8 1.2 0.053 0.000 0.026
15 88.24 91.89 0.6 0.3 0.211 0.000 0.105
16 40.74 40.63 1.4 0.7 0.364 0.647 0.505
17 92.11 94.87 1.2 0.5 0.105 0.000 0.053
18 30.77 31.25 3.5 1.5 0.545 0.706 0.626
19 97.44 97.44 2.1 0.7 0.050 0.000 0.025
20 94.29 92.11 0.7 0.2 0.158 0.000 0.079
21 90.32 84.85 2.5 1 0.071 0.167 0.119
22 92.31 94.87 2.5 0.9 0.050 0.100 0.075
23 85.29 85.29 4.5 1.8 0.176 0.118 0.147
24 86.84 86.84 0.3 0.2 0.056 0.200 0.128
25 41.38 41.38 0.2 0.3 0.714 0.467 0.590
26 16.67 17.86 1.9 1.2 0.846 0.800 0.823
27 83.78 84.21 3.1 1.3 0.278 0.053 0.165
28 82.50 90.00 0.75 0.3 0.150 0.100 0.125
29 80.00 81.08 1.7 0.8 0.222 0.167 0.194
30 75.76 79.41 1.2 0.3 0.133 0.222 0.178
31 55.00 76.67 1.8 1.7 0.500 0.333 0.417
32 57.50 77.50 1.3 1 0.450 0.200 0.325
33 50.00 44.12 2.8 0.4 0.600 0.500 0.550
34 71.79 82.05 1.3 0.4 0.350 0.211 0.280
35 62.50 65.38 2.1 1.2 0.111 0.438 0.274
36 70.00 77.50 0.4 0.1 0.400 0.150 0.275
37 68.42 78.95 0.4 1 0.278 0.167 0.222
38 72.50 77.50 3.2 1.2 0.250 0.250 0.250
39 78.38 78.38 0.6 0.3 0.176 0.250 0.213
40 67.74 65.71 0.5 0.2 0.632 0.063 0.347
41 63.89 62.16 0.8 0.2 0.294 0.421 0.358
42 76.00 78.38 0.1 0.2 0.154 0.167 0.160
43 78.95 78.95 0.3 0.4 0.222 0.200 0.211
44 77.27 20.69 0.15 0.2 0.455 0.600 0.527
45 74.36 84.62 0.4 0.4 0.300 0.105 0.203
46 70.00 47.22 0.7 0.3 0.533 0.444 0.489
47 79.17 76.67 0.17 0.18 0.357 0.200 0.279
48 60.00 56.25 0.5 0.2 0.429 0.412 0.420
49 78.38 62.16 0.8 0.2 0.176 0.421 0.299
50 80.56 78.38 0.5 0.4 0.125 0.167 0.146
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Table 3  Effects of salt stress on the growth rate of sorghum seedlings

s e R i i)
No. Material name » Withering number Salt-resistant level
/(em - d7™)

1 3560R 0.93 4.85 U Sensitive

2 09305R 1.25 0.75 i High salt tolerance

3 67B 1.2 0.82 R High salt tolerance
4 10337B 0.95 4.88 B Sensitive

5 07221 1.08 0.77 11t High salt tolerance
6 T RERER 0.95 0.95 =i High salt tolerance
7 3438 1.05 2.16 H11fi} Moderate salt tolerance
8 LI6( ) 1.05 2.61 iy Moderate salt tolerance
9 BV, 1.1 2.89 it Moderate salt tolerance
10 %4t 5R 0.88 1.98 F1iit Moderate salt tolerance
11 T 52 1.2 4.92 U Sensitive

12 16 1.02 4.05 & Sensitive

13 07221 1.17 0.79 5T High salt tolerance
14 93943 - 157 1.18 3.58 H14 Moderate sensitivity
15 FES5-TAR 1.17 2.89 st Moderate salt tolerance
16 363C 0.96 4.05 U Sensitive

17 =R= 1.14 0.68 it High salt tolerance
18 ESB19B 1.16 3.14 14 Moderate sensitivity
19 B i 2055 1.25 2.8 thTit Moderate salt tolerance
20 030 £LkiAs 1.14 3.45 HH Moderate sensitivity
21 Li%E-2 1.16 3.78 H14 Moderate sensitivity
22 B i1 45 0.65 4.15 U Sensitive

23 B 11506 0.83 4.28 & Sensitive

24 B 3001 1 2.98 iy Moderate salt tolerance
25 B 11486 0.77 3.17 14 Moderate sensitivity
26 B 700 0.86 3.82 H Moderate sensitivity
27 A 0.99 4.21 R Sensitive

28 726 1.13 3.98 HF145 Moderate sensitivity
29 % 10612 1.08 4.02 HURK Sensitive

30 SPP1 1.06 4.15 P Sensitive

Table 4  Correlation analysis of salt tolerance index and average subordinative function values of sorghum line traits under salt stress

F4 HPETESRARZIERMEELS FHREIBEHBEXES T

o N ERE ;HERM o 1 e Hro ki 5 ¥
= Germination KR L itSN AN HH 1= AR IE 33
}?7 . L. Salt damage Germination . A |
potential Germination .. . Root Bud Seedling Growth Withering
No. . o coefficient potential R
Germination rate L length length height Rate number
Germination ~ Salt damage
rate . . .
potential coefficient
1 1 093" " 0.98" " -0.46" -0.54" " 0.58"* 0.48" 0.17 -0.60" "
2 093" " 1 094"~ -0.41" -0.45" 0.54" 0.47* 0.18 -0.61""
3 098" " 094"~ 1 -0.43" -0.51" 0.58" " 0.44* 0.15 -0.59" "
4 -0.46" -041" -0.43" 1 0.97** -0.56" " -0.26 -0.03 0.36
5 -0.54" " -0.45" -0.51" 097" 1 -0.56" " -0.32 -0.07 0.39
6 0.58"* 0.54" " 0.58" " -0.56" " -0.56" " 1 0.17 0.02 -0.25
7 0.48" 047" 0.44" -0.26 -0.32 0.17 1 0.86" " -0.69" "
8 0.17 0.18 0.15 -0.03 -0.07 0.02 0.86" " 1 -0.36
9 -0.60" " -0.61"" -0.59" " 0.36 0.39 -0.25 -0.69" " -0.36 1

T o+ TR RE (p<0.05), * * FRZEFM N E (p<0.01)

Note: * indicates significant difference (p<0.05), * * indicates extremely significant difference (p<0.01).



%5 3 3]

T BIRAE R s BT R BB IR S AN 77

2.4 HPBEMNEREUERZWERKNERS S

FHIA 27 2 P i 32 800 20 B RSBy 58 2
DT AT 3 AT, AT AR A [R] e SRR %) 68 T 8 Y i
SN A R A P M 7 I 1% 5 A0 s v A Ak B
LIRS ity (4 R L HE AT BT B PPN 4y
MEAEAY B3F o AR AR A L5 18 b 0 36t 4% T 22 o
BRI 1) 1 R AE 45 2R 4 b P s
LIRS ER VNS (5 ANUAY N DN

AR FH 5 2 B8 HH AR ST [, SR HR R AE AR B H:

BRI Ffr gk rh, LA 3 R e de K, R
W BRI ERAE ST, M EE 6 AT, AT 3 A Ty B
TFoTHRR IR 92.97% , 7] WLAT 3 A~ F o 2 LA %
BAs A e 58 2 RF G U o B SR ik
HUHT 3 A 32 8oV B s 3 B A SO A, X3
AEWAG 10 A E IR A9 AR I R B0 CRIA 717
o b ) B T EATTZ R ARG
x5 ERAMBMEEUREHRE

Table 5 Eigenvalues and contribution rates of principal components
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Table 6 Factor loading matrix
SR -
o g OO BEECme gk mm ks mEm
No. Germination Germination _ ' S Root Bud Seedling Growth Withering 7
. Salt damage Germination . No.
potential rate .. . length length height Rate number
coefficient potential
1 0.3551 0.3271 0.3484 -0.3391 -0.3373 -0.3452 0.261 0.314 0.1937 -0.3056
2 0.0777 0.1848 0.0861 0.2975 0.2246 0.2701 —-0.5456 0.408 0.4619 -0.2511
3 0.2617 0.306 0.2706 0.1996 0.2196 0.2128 -0.0281 -0.1742 -0.6687 -0.3911
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Figure 2 Dendrogram of 30 sorghum lines
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