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Screening of Maize Germplasms for Salt-tolerance and
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Abstract; The salt tolerances of 157 maize inbred lines were evaluated during the seedling stage by means of
potted identification , and the population structure of the studied inbred lines was analyzed using 115 SSR markers.
The results showed that ten maize inbred lines ,including TSV ,N1026 ,Nongda 1145 ,4S and so on,were highly salt-
tolerant maize germplasms and the plant height after treatment for 10 (10DPH) , shoot fresh weight ( SFW) , root
fresh weight (RFW ) ,shoot dry weight (SDW) ,root dry weight (RDW) ,and survival rate (SR) could be used as
key indicators for identification of salt tolerance in the maize seedling stage. Evaluation of population structure indi-
cated that 157 inbred lines could be classified into six groups,which were generally consistent with their known ped-
igrees. The inbred lines derived from Tongxi 5 (group I ),the waxy germplasms from Thailand ( group Il ) and
those from LRC , Huangzaosi( group VI)and so on,were highly tolerant to salt,which were important germpalsms in
maize breeding for salt tolerance. These screened salt-tolerant maize germplasms would provide excellent genetic re-
sources for the studies of genetic mechanisms in maize , maize improvement,and molecular breeding for salt tolerance
in the future.
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Table 1 157 maize inbred lines for evaluation of salt tolerance

i A3 & i EEE i EEE Gii EEE G A3 #
No. Inbred lines || No. Inbred lines || No. Inbred lines || No. Inbred lines || No. Inbred lines
1 4377 33 FHE 02 65 T1006 97 N23 129 N2001
2 437 34 Mol7 66 T2001 98 N24 130 366 HitH
3 T75 35 H 330 67 T1008 99 N25 131 N1001
4 1877 36 DH65232 || 68 T1009 100 T1010 132 N1002
5 48 37 8723 69 T1011 101 Hu-2 133 N1003
6 75951 38 8 92-6 70 T1012 102 4 522 || 134 A HT
7 E 72 39 9801 71 T1013 103 ZFF 135 N1005
8 K 1145 || 40 Y85 72 T1014 104 Hrer 36l || 136 N1006
9 3% 319 41 Z53 73 T1015 105 06X-6 137 N1007
10 1249 42 %5 31 74 T1016 106 361 #ifeHE || 138 N1008
11 CA375 43 248 75 T1017 107 RF 139 N1009
12 4598 44 P178 76 T1018 108 BRS 140 N1010
13 HLO0440-5 || 45 w128 77 T1019 109 R-3 141 N1011
14 137 46 P138 78 T1020 110 T2-1 142 N1012
15 4AYC 47 Q1261 79 T1021 111 NFHH 143 N1013
16 7 195 48 K12 80 335 %k 112 NFT5TS 144 N1014
17 ik 314 49 77G1 81 53 113 NF 145 N1015
18 Us112 50 R 82 R1 114 L8 146 R-8
19 F2 51 5 92 83 R2 115 2214 147 T kG
20 B IoM 52 107 84 R3 116 Hu-1 148 N2002
21 H991 53 DH4866 85 R4 117 Ybwl 149 T5V
22 YJ7 54 JH3372 86 RS 118 HDWF 150 N1020
23 N18 55 JH78-2 87 R6 119 HLZ 151 N1021
24 N3 56 539 88 R7 120 1 152 N1024
25 N21 57 J2 89 R9 121 HMZW 153 N1025
26 #R 58 58 66 90 R10 122 w23 154 N1026
27 K22 59 568G 91 RI11 123 W24 155 N1027
28 T803 60 T1000 92 N1 124 W25 156 N1028
29 8605 61 T1002 93 N9 125 T1001 157 N1029
30 478 62 T1003 94 N10 126 T4-1

31 #C 63 T1004 95 N11 127 T361

32 7922 64 T1005 96 N16 128 1354

8RR FRRRASRIB A, X, R | 3 j AR bR
TEAA X e KX 53 R 48 B B S5 KB RN B /MEL
FER TR 48 5 6 b it 6 45 2508 T oR B3T3 ) JE ik
5 SRR TR A 1 S5 PRSI 2007 245K B
SRR PRAUE , SRR PREGH IR i b MR
1.2.3 SSREREE S T3 0, RH SDS 7
DO BRI R A 2L A B DNA, F ANt
JCREE TG DNA ¥R B A4t B | R4 DNA IR JH =
10 ng/pL, =20 CA-AE%

M Maize GDB ( http://www. maizegdb. org/) %X
I P Fp BB 20 43 A AE oK 10 S (AR i Bl -
19 115 % SSR Amic b 47 B K 40 8 51 P il b
WA T AW TARA FRZA /] (Sangon Company ) A .

K10 pL SOVAKR R BT PCR 9731, b 45
10 x PCR buffer( 7% 1.5 mmol/L MgCl, ) ,25 pmol/L
dNTP,0.5 U Taqg DNA A, 1. 5 mmol/L 1EJZ [1]
519, 20 ng DNA #i#k, PCR /& i & J¥ & M
touchdown F# 31" ,Z‘Hﬁﬁﬂ‘%[m Wik, PCRY”

I 690 AENE IR N RSN BEMC L UK ( PBR322 fF:
JrFREFRC) ,0. 1% AFRER A TR YL (0 A1 |
1.2.4 HEESHT R SPSS 18.0 A #E17 4 4R
Fife £h 8 B O 22 5 By (ANOVA) | Person AH K 43
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marker 3. 25 {58 Nei's {5 1 &5, I 2 T it L iE &8
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Table 2 Descriptive statistics and ANOVA analysis of salt-tolerance index for each traits in 157 maize inbred lines

FEAR Wl bR RUME RO SR . i; S 4 ““"”;EM
Traits Mean SD Min. Max. Range .

Inbredlines Blocks
WS 3 d 5 3DPH 0.84 0.08 0.59 1.03 0.44 6. 66 * 0.06
ALBRJE 10 d ¥R 10DPH 0.75 0.08 0.55 0.96 0.42 8.29 * 10. 15 *
Mo |- B SFW 0.39 0.14 0.10 0. 81 0.71 16. 14 * 2.24
R RFW 0.51 0.21 0.04 1.13 1.09 15.71 5.01"
Hi T8 SDW 0.45 0.13 0.18 0. 87 0.70 11.93* 5.18*%
R+ HE RDW 0.55 0.12 0.25 0. 84 0.59 6.40* 1.47
M H RSR 0.91 0.29 0. 45 2.40 1.95 2,71 0.31
FEHER SR 0.73 0.22 0. 09 1.00 0.91 10. 46 ** 0.54
224 SD 0.78 0.13 0.44 1.26 0.82 6.63* 2.79
R GR 0.56 0.36 -1.73 1.53 3.26 19.5* 2.08

*P<0.05 KFTEE,™ P<0.01 KFETEE , TH.," significant at P <0.05, ™ significant at P <0. 01 ,the same as below 3DPH ; Plant height
after treatment for 3 days ,10DPH: Plant height after treatment for 10 days, SFW: Shoot fresh weight, REW ; Root fresh weight; SDW ; Shoot dry weight,

RDW ; Root dry weight, RSR ; Root-shoot ratio, SR ; Survival rate,SD;Stem diameter, GR : Growth rate

2.2 AEBEXRRAZERMEELRERHAHEX
P

E2N ) STER NER (Y AN D EE =R A & SRV GIE DS E

Prati RaRWI (36 3) , it Eh 15 20 S SR s R BUE B 5

RO L AR, 5 AR br 2 52 1025 Bpe (2%

x3 FARABXRERJEIRWRIELRERHHEXE

IEASG, Horf, SR FE A SR, i LAY
R, AR R R AR, BRALBES 3 d Bk
O A, AR R R S A i T
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WAL HARAEARIB] A 25 B AT OG

Table 3 Correlation between different subjection values of salt-tolerance index for each traits in 157 maize inbred lines

3DPH 10DPH SFW RFW SDW RDW RSR SR SD GR
3DPH
10DPH 0. 607 **
SFW 0.295 " 0.475*
RFW 0.239" 0.497 ™ 0.733*
SDW 0.401 " 0.565 * 0.831* 0.720 ™
RDW 0.327" 0.516 ™ 0. 808 ** 0.763 ™ 0.846 ™
RSR -0.213 -0.387" -0.313 " -0.246 " -0.494 " -0.305"
SR 0.308 " 0.313° 0.576 ™ 0.543 0.616 ™ 0.584 ™ -0.271"
SD 0. 146 0.242* 0.303 " 0.372* 0.288 " 0.332" -0. 120 0.366 "
GR -0.231" 0.454* 0.193 0.237* 0.129 0. 142 -0.206 " 0. 027 0.138
Sum 0.510 ™ 0.708 ™ 0. 854 ™ 0.832 " 0. 866 ™ 0.872 ™ -0.295 " 0.705 ™" 0.492" 0.237 "

2.3 EXEXTEMHRMERESHN

FT Ward 5% B8 pREL(Sum ) PR 1 1R
PERBMHT (B 1) B 157 B EKREZLRZE R S5 A
FBE A T 2y R 2R (HS) AR}, 32 31 N AR
2 MGRJE B 0. 320, K ZH0b R R 5
KALERH DI NFEmMEEZ(HR) 310 ©~ A%
2, RSRR RN 0. 677 , 45 3 A8 E KA
T AR E K AL FR B MRS (R) , SRR R

ME R 0. 598,336 AR, 17 8 &
K19 MREEK B IR BV R REIRFK(S), &
FIE BN 0.434 6045 34 MARX R, HP K
T A AE A K 5 V R R 2R (MR) |
KB REIIME M 0. 520, 35 46 AT FR G 21 4
WS FOKAN 25 MEEKAKL R,

Shy B 2 RV 0D T R S RE 8 A, A A 5 64t
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Fig.1 Cluster analysis of salt tolerance in maize
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Table 4 Correlation of the results from the cluster analysis of different subjection values of salt-tolerance index

WEYR3 A AbHS10d Mo EEEE MIRERE M ETE OMTTE ARUER AR M ARKEE
Bk 3DPH - Bk 10DPH  SFW RFW SDW RDW RSR SR SD GR

SRR RS Sum 0. 506 0.708 ** 0.807*  0.783*  0.844™  0.828* -0.325  0.641™  0.446" 0.226

2 157 BEKRB X RBEEL SRR UPGMA REE
Fig.2 Genetic structure and UPGMA dendrogram of 157 maize inbred lines

RS5 6 MEBEXRE X R HMBHIT 1K B

Table 5 Summary of tolerance to salt stress of inbred lines from six groups

SR JE AL EEN S TR raa

ESi FEEL T RUME Rk e e S
YIE + bri2 Tolerance to
Groups No. of inbred lines Min. Max. LSD
Mean = SD of Sum salt stress

I 19 0.416 0. 700 0.551 £0. 083 a HR(3),R(8),MR(5),S(3)
I 13 0. 300 0. 666 0.466 +0. 119 b HR(1),R(2),MR(3),S(2),HS(5)
1 32 0.237 0. 736 0.530 £0. 115 ab HR(3),R(9) ,MR(12),S(4) ,HS(4)
Y 20 0.299 0. 670 0.475 £0. 103 b HR(1),R(4),MR(4),S(7),HS(4)
A% 29 0.253 0.615 0.424 £0. 105 c R(4),MR(4),S(10) ,HS(11)
VI 44 0.216 0.679 0.492 +0. 104 ab HR(2),R(9),MR(18),S(8) ,HS(7)

HR: i EE 5 R $h; MR AP E ;S Joth s HS : gl s 455 U7 3R AN ] 31 SO0 28 2 BT (U 5 1) B 32 2R 50
HR : Highly salt-resistant, R ; Salt-resistant, MR ; Moderate salt-resistant, S Salt-sensitive , HS ; Highly salt-sensitive. Figures in brackets indicate the numbers

of the maize inbred lines with different response to salt stress
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