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Genotypic variation in sesame salt tolerance during

germination under NaCl stress

SUN Jian, LE Mei-wang, RAO Yue-liang, YAN Ting-xian, YAN Xiao-wen, ZHOU Hong-ying
( Crops Research Institute , Jiangxi Academy of Agricultural Sciences, Nanchang, Jiangxi 330200, China)

Abstract: Effect of NaCl on seeding emergence and growth of sesame during germination was analyzed. The results

indicated a modest effect on seeding emergence of NaCl treatment with the range of 0% ~ 0.4% . Length of bud and sim-

ple vigor index decreased continuously with increasing of concentration of NaCl. The root length and seeding fresh weight

varied with sesame cultivars. Some increased first but decreased later with increasing concentration of NaCl, while others

decreased continuously. The 0.4% NaCl treatment led to a significant decrease in root length, length of bud, seeding

fresh weight and simple vigor index, indicating that this could be used as reference concentration for screening and identi-

fication of salt tolerance in sesame germplasm. The cluster analysis divided the 39 germplasm into two groups, 12

germplasm with salt tolerance and the others being salt sensitive. In addition, there was minimal difference in salt toler-

ance between newly released cultivars and local salt tolerance cultivar.

Keywords: sesame ; NaCl stress; genotype; salt tolerance; variation; sesame germplasm
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Table 1 Material used and their origins
ETRE) ORI B HIE eIl G FORL TR U et
Code Material name Origin Type Code Material name Origin Type
1 X 1% Liaohi No.1 LT Liaoning  BUERFP UV 21 FAAN = Jiayu Yesanjiao WIdt Hubei MU FIIR LG
2 B2 45 Yuzhi No.4 TF§ Henan PR s UV 22 PIRLEE R Shennongjia Zhima 1L Hubei HWIFRE LG
L
3 BE¥ 15 Zhuhi No.15 T Henan WL Uy | 23 TPRRREZN WAL Hubei 7RI LG
Shennongjia Laozhima
4 %2 18 Luozhi No. 18 Vg Henan PR G UV 24 B KJRR Yingshan Huoma 14t Hubei 7S LG
TR oy
5 L&ﬁuzmﬁ . TS Henan TR LG || 25 LR Wit Hubei  Ho5 PR LG
Shangcai Baizhima Macheng Heizhima
6 P4 —HEAE Xiping Erlanghua {#[¥§ Henan TR LG 26 FLEZJK Funan Zhima LR Anhui MR LG
7 BT TS Henan WFABT LG | 27 BEE 15 Wanzhi No.1 0 Anhui KRR UV
Suiping Xiaozihuang
8 BrEF—IT = Xinye Yiyesan  JA[F§ Henan R LG 28 AHZH Quanjiao Zhima ZHL Anhui MR LG
9  ¥BE 25 Fzhi No.2 Wt Hubei R P UV 29 09822 VLT Jiangi  BCRLAHE UV
10 "2 11 Zhongzhi No.11 #4t Hubei PR A AD UV 30 #2928 Ganzhi No.928 7LPY Jiangd MR EHHR UV
11 2 13 Zhongzhi No.13 At Hubei PR AR UV 31 SI201 TLPY Jiangd MR EHHR UV
12 A7 Zhushanbai 1t Hubei MR LG 32§ 804 Ganzhi No.804 TLPY Jiangd MR EHAR UV
N N3
13 ‘W/ A 1At Hubei WIFRIE LG 33 #2802 Ganzhi No.802 VLPY Jiangd R GHFR UV
Mianyang Bagucha
o b \ . .
o TS WAL Hubei HWOTFFR LG | 34 S2745 TLPH Jiangd  BCREFR UV
Zaoyang Dikehuang
15 IR *ﬁ. N Wt Hubei WIFREE LG 35 S32 JLVG Jiangd  BRR&FR UV
Gucheng Xiniujiao
e 4T H S T T
16 TEEKAZIR WL i HorER LG | 36 CreM HHT. Zhejiang  H0T771 R LG
Suixian Hongzhima Cangnan Yingsangu
S ,. . A T I e _
17 Chongyang Zhima 1A Hubei R LG 37 Libo Heizhima 5 Guizhou 7 FPE LG
TP RR " . ML H IS
18 Tongcheng Sifang Zhima BIHE Hubei WM 1G 38 Shixing Jiangkoubai Guangdong WITHR 1G
o UNE WHE Habei MR LG | 0 VMR PR TR LG
Gucheng Liuleng Yaxian Xiaolizhima Guangdong
2% Py g
o R Wik Hubei  MUJSFIR LG

Chongyang Baizhima

LG, MRl ; UV, 2R ARl (R .
1.2 K%t
TR R BUA [F] ¢ B NaCl i57%(0.0.2% .0.4% |
0.6%7F1 0.8% )XF 2 KA F AT & ZF W ia . ZEHL
HLG ) 2 RFR T, T 0.1% HgCl, IF N F AL B 5
min, SR 5 FHZE IR K oP vk =il . R FHUE AR Kk 2835, 7E
THEEFRIL(EAR 9 om) P =2 U848, L 10 ml
AR AR BE B NaCl VA T3 R LN B b B A7 i b+

Note: LG, Local germplasm; UV, improved cultivar.
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25°CIHIREIREE IR, 3 d G FRgh i K B R F L
W, LRGSR , 4 H O I Rh FE 2848 K , i 454 b
P NaCl ¥ JER-FAE . 6 d GGt iEw MEOHHE
BRI D AR 2R A RN T A L 2 &)
i 20tk GG B R 5 R, %48
PRAERHE (o )45 B LR Astitatn -2
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FEXHE J1F850 (%) = (AhFRTHT % x AbHLIE #
AR = GoF BB R < SR IE 1 28 K) x 100

ZREVERE RO LS % ik B -, et B S
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10 %30 BISE 1 4% X, < (x - 2) 15045 10 [ X, >
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Ko P MR —PEIRER G PR R B A
MIE G SR 2RO £ A TR 2
FEPEFR BT 3MA

BE b B 5 B2 HTLE Excel 2003 F1 SPSS 13.0
A 5E R

2 RS0
2.1 TREIFREE NaCl BB 2 BR AL R 4 B 2 KB

=AU

SAEMMF(PZ 1L, RE 135225 Y
15 FNRZ 18)71E 0~ 0.8% M 1) NaCl il T, Bl
F NaCl N 0~0.4% B 2846 AN &, £ 0.6% ~
0.8% M IEZ 15 FEZ 18 Il 2 T/, Hg 3 4
an AP R RN 1) 5 2R K Bl NaCl R BE ) FF =5 1 A
Wi, Horp 582 2 5 3E% 15 MR 18 7£ 0 ~
0.2%Z [0, 2 11 M2 1370.2% ~0.4%Z [0
SRIFREE 2) ;92 11 fh 2 13 AR K AE 0.2%
W R RS A S B 2UR T, HoAy 3 A dh A Y Rl
NaCl ¥ BE (38 N AN N B, 5 AN A 1E 0.4 % B
TRECAH B (] 3) 542 11 A2 13 i i R
NaCl Y& FE 1) TR 2 e TH G IR e, 582 2 5 Filig
2 18 Bifi NaCl ¥ B i 3 I S 2= B i ss F %, Bl )5
FREBI S, MEZ 15 WIBHE NaCl ¥ B2 538 in— B &
TRE#T 5 A FFTE 0.4% N R R (K 4);
TRT % JIHe K R, 5 A S R BE NaCl ik J3 1 3%

TR R R S) .
LA DL R IR(B 1), Z P T 0 R AE 0 ~
0. 4% FYUR FE I FEAR A AL, R MR RS 95 (0.6 % ~
0.8% )BT FI R 15 1 2% B 5 2 K RN 1] B 16 T 46 %k
PR NaCl ¥ B2 038 I I AS T T 9 5 AR A R i ik 20 )
DAl St Pl A () SR 57, R0 i A Bl NaCl v B2 3 Jin 22
STt E RS TSR U R U AW R B AN
[FZ R AR E R K A SR 0.4%
) NaCl ¥ BE 38 FAEAR K 2R BT R 2 16 )
BRI EFE bR BRI T BN, Z550A
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Fig.1 Effect of NaCl stress on seedling ratio of

the five sesame varieties
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Fig.2 Effect of NaCl stress on seedling growth of

the five sesame cultivars
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Fig.3 Effect of NaCl stress on seedling taproot length

of the five sesame cultivars
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Fig.4  Effect of NaCl stress on seedling fresh weight per

plant of the five sesame cultivars
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Fig.5 Effect of NaCl stress on simple vigor index of

the five sesame cultivars

2.2 ZFHA0.4%NaCl FREXNZ R E R BEERK
spAH

FIH 0.4% (1) NaCl %86 39 13 2 JBR A ot 5 U5
AT R R M S . R N (3% 2), AR
FH70.77% ~ 100% , V14 92.83% , 75 5 2447 . 45,
ZRE R FE 5 1. 8236; A X ZE K (o fH, T ) N
17.98% ~ 47.98% , ¥4 31.70% , %5 5 2 %% 25.59,
ZFEETREL 1.9447 s AR 14.88% ~ 54.09% ,
V14 33.08% , 45 S 281 30.95, ZREEFEEL 2.0014;
AHXT T RE T N 43.16% ~ 89.12% , F44 71.09% , 7%
SFRF16.19, ZEEVEFREEL 2.0297; HXHE S FEECH
16.09% ~ 16.87% , V-3 29.39% , 75 5+ 224K 25.94,
ZFEMEEE01.9559, AT UL, ZFH 0.4% 11 NaCl Bia
T RF 2 RN 4y R M e K B R SR AR R 2R K
THEAL TR A AR XTI S48 580, HG R YRR (i i

FUBHTR . S[R3 A 2 (B %F NaCl P38 ) S5 2%
SRR, ME R 5 TR iy Z A8 80N 1.8236 ~
2.0297, P iR K R W 8, A8 55 R 3k 5
30.95, ZHEVEFRE L 2.0014, HUSEAH XTI F1 48 BRI
K, N 25 B /DR BT R, B, 0.4% 1)
NaCl 3 X 22 JBR 1) 5% i) = 22 2% B0 26 40 1l 40 v 19 2
o, DTG 1A 2R 4 AR A T ff o 46 0 8 AR R
R, T BB R AN R AR K

4 TP AR B A GHE (o () PE4T M 4047, 25
REWIZEM 0.4% NaCl 38 T Z R ZF K R
7 T SRR XIS 8 R ) A S A R A S A
X8 255 L A N A 6 A =2 B A SR B 3, 3K
550.4% NaCl 38 XF 22 JBR 19 B8 P 225 Ml A KA %
(WFz3).
2.3 BESW

FIF SPSS A4 R I RK G I B — B9 22 °F 7 Fii)
T XX 39 40 AN (] 35 R 78U 20 SRR A 5 9 DR 1) 45
AN 5 A T P 2R 85 R G B 1 238 AR 2R
FEXF AR A R X i o AR X G ) 16 550 A TR 2K oy
Bro SRR (E 6), Ak 43 P2, Hr
CE e Ol A 5 Tt Bl R v & )
30.77% , M X R K 79. 41% ~ 97. 6%, F 1
91.82%, A X} 2 K 33. 84% ~ 47. 98%, F 1
41.60% , # X AR K 35. 77% ~ 54. 09%, F 1
44.49% , ¥ % v &E T 70. 19% ~ 89. 12%, F ¥
82.33% , A X 1% S35 %L 31.80% ~ 46.87%, -1
38.22% ; 55 11 A% 27 I Fp S008Il 5 1)
69.23% , #1 X W1 & 70. 77% ~ 100. 7%, F ¥
93.27%, #H X 2 K 17. 98% ~ 41. 35%, ¥ 1
27.31%, 1 %} # K 14. 88% ~ 38. 88%, F 1
28.02% , A X 1l & # 43. 16% ~ 82. 16%, “F 14
66.10% , A1 XF i J1 46 5% 16. 09% ~ 36.32% , V-1
25.46%  WWETHTAS SRR, 1 2609 12 HFh BT
VLA FERT 2 A O AR A OGS o 5 B A XS
FEECSEPEARFE bn (B 2 o 0 L [ R o5, WA 25 0
NaCl a8 Rt 8 A 5T, 11 28049 27 £ st ) 2R 84
PR 25 AERTAR A RFDX 1 6 5 R AR O I T e ks
TRAGHR A5, W0 28 40 NaCl Bk 38 SURRR 5, B AS it
BB, W ER A B P E R 2 1 h 2 13 2
928.,09S22 F1 S1201 % 5 3 2t K & Fl ( &R ) AT - /)N
N 0= ) A I i A | s A= 8= VAN T
FAZ R IR DSUL 75 R 2 RR A 7 0 by ol o
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Table 2 Genotypic difference in response of sesame cultivars to 0.4% NaCl stress during germination

jﬁz}ﬁi ZF K /em K /cm T ftf i /mg *ﬁ}!‘?é‘}l

G HI/ % Length of seedling Length of taproot Fresh weight per plant 158/ %
o7 Relative a/% a/% /% Relative
survival 0 0.4% 0 0.4% 0 0.4% vigor
ratio (K (D (K (D (CK) (1) index
1 100.00 3.26 0.90 27.68 6.12 0.91 14.88 50.93 29.70 58.31 27.68
2 97.78 4.23 1.40 33.02 7.37 2.34 31.69 45.47 31.73 69.79 32.28
3 97.75 3.21 0.81 25.16 5.02 1.44 28.64 62.17 26.83 43.16 24.59
4 98.89 3.27 0.89 27.12 5.62 1.01 18.04 37.40 21.83 58.38 26.81
5 91.57 4.38 1.23 28.14 6.98 2.03 29.04 47.37 35.67 75.30 25.76
6 94.74 3.54 1.63 45.99 6.08 3.03 49.86 48.53 34.60 71.29 43.57
7 93.24 3.39 1.36 40.18 4.83 1.76 36.40 45.03 39.63 88.01 37.46
8 92.54 4.17 0.85 20.48 5.76 1.98 34.39 42.37 22.10 52.16 18.95
98.86 3.72 1.04 28.05 5.50 0.85 15.41 52.63 36.23 68.84 27.73
10 97.59 4.01 1.73 43.19 5.12 2.54 49.58 48.90 41.73 85.34 42.15
11 97.67 3.97 1.9 47.98 5.81 2.61 44.92 43.40 35.20 81.11 46.87
12 87.84 3.80 1.57 41.35 4.73 1.49 31.55 41.03 30.73 74.90 36.32
13 94.29 4.51 1.34 29.76 7.72 2.52 32.61 49.87 40.80 81.82 28.06
14 91.36 4.13 1.05 25.34 5.55 1.85 33.33 42.93 27.50 64.05 23.15
15 98.80 4.72 1.34 28.41 7.27 2.06 28.39 50.93 33.63 66.03 28.07
16 87.67 3.96 1.78 44.95 6.46 2.59 40.17 50.20 41.03 81.74 39.41
17 96.15 3.76 1.10 29.23 4.99 1.94 38.88 37.37 30.70 82.16 28.11
18 70.77 2.76 0.92 33.17 4.39 1.54 35.08 33.50 26.80 80.00 23.48
19 74.39 3.84 0.95 24.67 6.23 2.16 34.60 43.57 33.40 76.66 18.36
20 97.50 3.63 1.05 28.90 5.11 1.61 31.51 39.93 28.97 72.54 28.18
21 85.94 3.93 1.08 27.57 6.39 1.42 22.18 50.37 30.10 59.76 23.69
22 88.73 4.52 0.96 21.17 5.50 1.28 23.27 45.27 29.17 64.43 18.78
23 84.62 4.68 0.99 21.07 5.30 1.56 29.50 42.87 27.83 64.93 17.83
24 95.71 4.32 0.85 19.66 6.44 2.22 34.42 44.27 24.20 54.67 18.83
25 89.47 3.67 0.66 17.98 4.67 1.71 36.57 39.10 29.17 74.60 16.09
26 79.41 2.92 1.23 42.08 4.04 1.60 39.64 35.20 29.87 84.85 33.41
27 97.75 3.15 0.81 25.69 6.05 1.18 19.55 42.93 25.83 60.17 25.11
28 93.33 3.02 1.06 35.14 5.26 1.48 28.20 35.87 26.10 72.77 32.80
29 91.76 4.06 1.74 42.78 6.15 2.20 35.77 43.63 38.70 88.69 39.25
30 95.89 3.71 1.54 41.46 4.28 2.32 54.09 45.63 40.67 89.12 39.75
31 88.10 3.91 1.59 40.58 4.58 2.13 46.55 41.13 32.60 79.25 35.75
32 98.84 3.43 0.93 27.02 4.97 0.86 17.25 40.03 26.47 66.11 26.70
33 97.75 3.90 1.15 29.46 4.78 1.30 27.18 45.40 27.17 59.84 28.80
34 100.00 3.86 1.01 26.27 4.85 0.99 20.41 48.53 27.47 56.59 26.27
35 100.00 4.45 1.17 26.31 5.31 1.26 23.73 53.07 31.03 58.48 26.31
36 97.65 4.03 1.19 29.47 5.35 1.94 36.20 46.63 31.80 68.19 28.78
37 85.48 2.81 1.05 37.20 2.73 1.44 52.69 28.07 19.70 70.19 31.80
38 95.24 3.32 1.12 33.84 4.25 1.98 46.67 34.17 27.57 80.68 32.22
39 95.06 3.52 1.37 38.98 4.90 1.84 37.48 40.10 35.17 87.70 37.05
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Table 3 Correlation analysis of seedling traits in sesame under 0.4% NaCl stress during germination
e FRAS T 6 HFR LiESN il LEDORCIAE R ¢
AR X . L
- . Relative Length of Length of Fresh weight Relative vigor
Seedling traits . . . .
survival ratio seedling taproot per plant index
AHXT B % Relative survival ratio 1.000
2EK Length of seedling -0.072 1.000
HEK Length of taproot -0.257 0.614" " 1.000
£ E Fresh weight per plant -0.300 0.693" " 0.609" ~ 1.000
AHXFIE F1H6 4L Relative vigor index 0.211 0.958" * 0.5427 % 0.605" * 1.000

% % KR8 0.01 BB EKF,

CASE 0 5 10 15 20 25
Lable N;lm + + +

39
29

%%%%%%{Jﬁj

E6 AREEEZARZFH NaCl BHE TR ERIER LS
Fig.6  Cluster analysis of salt tolerance of different genotypes

under NaCl stress during germination

2.4 AEZEEZE R REIRAOMH R LR
$0.4%NaCl e F 15 Gy ek B 5 R () F0 24
Oy 75l R 4 28 0T TS 6 P8 bR AT FL B AT, 35 4
7R, R SR (R ) A B 2R (OF-34 96.84% ) A
Xt2E K (OF- ¥ 31, 78% ) FAH X & 1 48 80 (OF- ¥
30.64 % ) 0T BRI, A ARG (PF-34 28.48% )
FIAH T 1 66F T8 (P34 67.54% ) 35 7 Flt /N, 06
HWAZE NaCl BLiftP4 7 187, 20 R SR (5R) 5 by i 22
S, XAERE IR P RIS 2R, R
FATENW 12 Gy R R RS 5 R AR (R)

Note: * * Correlation is significant at the 0.01 level.

7 Gy 7R, 27 3 e AR it (A T 56 Aof i)
10 el BRI (R ) AR 17 003 3t i, ok L
(R) 5T Bl BOFBA KRR ZE 5o R ah Rl
(ZR) FRAFRT B S8 RH RS ZF KRR X 15 77 45 %0 2%
S FR A /INT T o AR AR IR X i i
AR5 F BT 0 T7 B 55 AE A5 50 (9 AR PR 45 2K
7T, BRAER AR Z A1, o R SRR (FR) 9 HAY 4 Tt
PRI ZAEFE RS /N T #0T7 Fh 5, T AL, £ NaCl i i8
I 5 o R 2 IR ) A DR R [ 14 S 1 22 S R T
Ranff (R,

3 90w

00 Xt A AR e 3 T i A 5 )8
BHLEAE R A BEML A 70 B 2%, AR ER I AN [l e
JEE S AS TR 0 400 ) LB 4 A AR Tl ), vk g
W Foft 5 e M A A T B R0 0 3R e 4 BELA 45
SRR AERN T K S Oy BF g K
AR BE R 70 X b 1 A B R, slCA e AR,
LWL T P 7 2 AR AR AR L, $Rh U e
SRR K510 15100 AR g W, 2R
T HRAE 0 ~ 0.4 % WU LI BB A AL AL, 7R
JEFH 5 (0.6% ~ 0.8% ) I 2 B A B i 5 g, ml DL
2T NaCl b3t 119 SR 5 1 i 47 g 15-10-15 - 10 i o
— B0 ARHR B NaCl Hr3 o X 2 JRA 1 1 v =3 5 0 4
/N, BB NaCl ¥ BE 38 i, ol 5 B AR A, EL ol
[BIfFAE—RE 2250 o EGTRAE R I I, ARHE NaCl
AR AR ZR A TR BCEE R B )N, B NaCl
AIERIE: NI 1 |3V 56 NN 2 S S I L
AN, B L HFET 0TI ARG 2R R
2RI 55 1 148 B2 BE NaCl ¥ B2 B4 35 0 A Wy
I AR A S U R i AN TR S AT S, B
MG NaCl #e BEHE T 52 e TV i FRa 4, B 70 it ok U 2
BUAAWT T R, x5 5 A e e Y By
BRSO 5
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Table 4  Comparison of salt tolerance for different genotype sesame germplasm
e AR 2R AR AR e E ARSI T
Byl i H il )I({Tsztm # Relative Relative Relative =2
Type Item cave height of length of fresh weight Relative
survival ratio . .
seedling taproot per plant vigor index
e KAA Max. /% 100.00 47.98 54.09 89.12 46.87
f%/MHA Min. /% 88.10 25.16 14.88 43.16 24.59
DT TES fi Min. /%
(15 f3%) FIME Average/ % 96.84 31.78 28.48 67.54 30.64
Improved cultivar PR 3.56 7.52 12.18 13.04 6.70
varieties o "
(15 accessions) SR CV 3.67 23.65 42.77 19.31 21.87
N
g#t&ﬁ.;ﬁ 1.3624 1.0386 1.8414 1.7141 1.4878
Diversity index
e KAA Max. /% 98.80 45.99 52.69 88.01 43.57
fe/MHE Min. /% 70.77 17.98 22.18 52.16 16.09
ﬂ?;jz\’)ﬁ SF-HIE Average/ % 90.32 31.66 35.97 73.31 28.61
Local germplasm FruEZE s 7.36 8.62 7.78 10.10 8.19
(24 accessions) ARRR v 8.15 27.23 21.62 13.77 28.62
N
%.’**ﬁ?@‘ 1.6969 1.9716 1.8314 1.908 2.0046
Diversity index
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