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Assessment for Salt Tolerance in Vegetable Jute
Germplasms at the Germination Stage

HOU Wen-huan, ZHAO Yan-hong, TANG Xing-fu, LIAO Xiao-fang, LI Chu-ying
( Cash Crops Research Institute, Guangxi Academy of Agricultural Sciences , Nanning 530007 )

Abstract: The objective of this study aimed to evaluate salt tolerance of vegetable jute, via under different
salt stress conditions on and comprehensively evaluate the salt tolerance.In this study, 13 vegetable jute
germplasms and 2 jute which used as control were treatmented with NaCl and Na,SO, at different concentrations
of 0, 50, 100, 150, 200 mmol/L, respectively.Then germination potential, germination rate, sprout length and
radical length were measured after salt treatment.The 13 vegetable jute germplasms were evaluated and classified
using subordination function method and hierarchical cluster analysis.The result showed the different kinds and
concentrations salt stress have different effects on germination potential, germination rate, sprout length and
radical length of vegetable jute.With the increase of salt concentration, all indexes were significantly lower than
the control 200 mmol/L.According to the degree of inhibit of NaCl stress, the indexes of jute germination were
from large to small radical length, germination potential, sprout length, germination rate.According to the degree
of inhibit of Na,SO, stress, the indexes of jute germination were from large to small radical length, sprout length,
germination potential, germination rate.Na,SO, stress on the germination of vegetable jute was higher than NaCl.

Based on the results, 13 vegetable jute germplasms and 2 control lines could be classified into groups, including
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high salt tolerance, moderate salt tolerance, salt sensitivity.Finally, 14MCB-1, Yueyin No.2, Egypt macai,

Funong No.1 were highly NaCl tolerant, Guimacai No.2 was highly Na,SO, tolerant, the Pingguomacai showed

salt sensitivity to both salt.

Key words: vegetable jute; salt stress; germination stage; comprehensive evaluation
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Table 1 The jute accessions tested in this study
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Fig.1 The effect of different concentrations NaCl on germination potential and germination rate of vegetable jute
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Fig.2 The effect of different concentrations NaCl on the length of the germ and the radicle of vegetable jute
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Fig.3 The effect of different concentrations NaCl on inhibition index of vegetable jute
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Table 2 The effect of different concentrations Na,SO, on the germplasm germination of jute

Na,S0, k¥ _ _ "

iR ( Iznm;l/L) E%%( _%) ﬁ%%z( % : ZEK (em) AR Cem ) }fﬂﬂ%ﬂ?ﬁﬁ( :

Cultivar Na,SO, Germma.tlon Germination Germ length Radical length I.nhlbltlol’l
concentration potential rate index |
14MCB-1 0 28.33+1.53a 38.00 = 2.00a 2.33+£0.03a 3.12 £0.04a 0.0000
50 30.67 + 1.53a 38.00 = 1.73a 2.07 +0.03a 1.56 + 0.08b 0.5305
100 22.00 + 1.00a 28.67 + 1.53b 0.73 + 0.06b 0.42 +0.09¢ 2.0233
150 4.67 +1.15b 6.00 = 1.73c 0.10£0.01c 0.16 £ 0.14cd 3.5817
200 0.00 + 0.00b 0.67 = 0.58¢ 0.00 £ 0.00c 0.07+0.12d 3.9611
14MCH-1 0 20.67 +2.08a 28.00 +1.73a 2.22 +0.09a 3.25+0.04a 0.0000
50 17.33 + 1.15a 22.00 + 1.00b 1.82 £ 0.07b 1.88 £ 0.07b 0.9789
100 10.00 +2.00b 20.67 £ 1.53b 0.52 +0.09¢ 0.45 £ 0.06¢ 2.4045
150 0.00 = 0.00c 5.67 +0.58¢c 0.02 +0.02d 0.15+0.13¢ 3.7429
200 0.00 + 0.00c 0.00 + 0.00d 0.00 + 0.00d 0.00 £ 0.00c 4.0000
14MCH-2 0 28.00 + 1.00a 35.33 +1.53ab 2.27 +0.04a 3.55+0.11a 0.0000
50 28.00+1.73a 40.00 +2.00a 2.00 +0.09a 1.87 +0.10b 0.4603
100 11.67 + 1.53b 28.67 + 1.15b 0.71 +0.06b 0.53 £0.02¢ 2.3095
150 3.00 = 1.00c 11.67 £ 1.53¢ 0.06 +0.07c 0.21 £0.02cd 3.4803
200 0.00 = 0.00c 0.00 + 0.00d 0.00 £ 0.00c 0.00 £ 0.00e 4.0000
B IRRR 0 69.33 +2.08a 78.67 = 1.15a 1.83£0.05a 2.77 +0.02a 0.0000
Egypt macai 50 71.67 +2.52a 77.00 = 1.73a 1.31 +0.06b 1.87 +0.06b 0.5968
100 48.67 £ 1.53b 63.00 + 1.73b 0.46 + 0.04c 0.46 +0.09¢ 2.0792
150 0.67 = 1.15¢ 433 +1.15¢ 0.00 + 0.00d 0.14 +0.12d 3.8842
200 0.00 + 0.00c 0.00 + 0.00c 0.00 + 0.00d 0.00 + 0.00d 4.0000
w15 0 91.33 £0.58a 95.33 +2.08a 2.09 +0.05a 2.97 +0.08a 0.0000
Funong No.1 50 82.67+231b 83.67 = 1.53a 1.34 £ 0.02b 1.25 £ 0.09b 1.1553
100 73.00 = 2.00c 76.00 = 1.73a 0.58 £0.02¢c 0.46 +0.03¢c 1.9732
150 8.33 +£0.58d 36.00 = 1.73b 0.07 + 0.06d 0.21 +0.02d 3.4273
200 0.00 = 0.00e 0.00 + 0.00c 0.00 + 0.00e 0.00 + 0.00d 4.0000
w45 0 81.67 +2.08a 89.33 + 1.15a 1.65 £ 0.05a 2.63+0.10a 0.0000
Funong No.4 50 85.00 = 0.00a 86.67 + 1.53a 1.18 £0.07b 1.50 + 0.09b 0.7044
100 56.67 +3.51b 61.00 = 2.00b 0.39 £ 0.04c 0.42 +0.06¢ 2.2258
150 5.33+0.58¢c 19.67 + 1.53¢ 0.00 + 0.00d 0.21 £0.02¢ 3.6348
200 0.00 + 0.00d 0.00 + 0.00d 0.00 + 0.00d 0.00 + 0.00c 4.0000
mRs 5 0 73.33 +3.06a 81.00 = 2.65a 1.89 +0.09a 2.05+0.09a 0.0000
Funong No.5 50 79.67 + 1.53a 87.00 = 2.00a 1.20+0.01b 0.90 + 0.04b 0.7655
100 54.67 = 1.53b 62.00 = 2.65b 0.42 +0.02¢c 0.41 £0.03¢ 2.0660
150 9.67 + 1.53¢ 19.33 £ 1.53¢ 0.03 +0.02d 0.20 + 0.00d 3.5176
200 0.00 + 0.00c 0.33+0.58d 0.00 + 0.00d 0.07 £ 0.00e 3.9633
SRS 0 71.67+2.31a 82.33 +2.08a 2.84+0.09a 2.73 +0.06a 0.0000
Fuchengmacai 50 66.33 +2.52a 79.33 + 1.15a 2.52 +£0.08a 2.40 £ 0.09a 0.3460
100 29.00 + 1.00b 55.67 = 1.15b 0.74 £ 0.05b 0.72 £ 0.06b 2.3954
150 3.00 = 1.00c 43.00 + 1.00b 0.05 +0.03¢c 0.29 + 0.06b 3.3109
200 0.00 = 0.00c 2.33 +£0.58¢c 0.00 + 0.00c 0.13+0.12b 3.9228
MR 15 0 16.67 + 1.53a 2333 +1.53a 2.36 +0.08a 3.32£0.09a 0.0000
Guimacai No.1 50 15.33 +1.15a 21.00 + 1.00a 1.95+0.07b 1.67 + 0.09b 0.8503
100 12.67 + 1.53a 18.33 + 1.15a 0.71 £ 0.08¢c 0.52 +£0.03¢c 1.9944
150 3.00 = 1.00b 8.67 + 1.15b 0.03 +0.02d 0.20 + 0.00cd 3.3770
200 0.00 = 0.00b 0.00 + 0.00c 0.00 + 0.00d 0.00 + 0.00e 4.0000
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Fz2(4)
o
S I\iar:rfl)ol(/ffz BAR() - BHRCR) p (om) K (em) R
Cultivar Na,SO, Germination Germination Germ length Radical length Inhibition
concentration potential rate index [
3 2 5 0 18.67 + 1.53a 23.67 +1.15a 2.49 +0.03a 3.36+0.04a 0.0000
Guimacai No.2 50 18.67 +2.08a 20.33 £ 1.53a 2.25 +0.02b 2.18+0.12b 0.5898
100 14.67 +1.53a 20.00 + 1.00a 0.98 +0.10c 0.77 + 0.06¢ 1.7461
150 6.67 + 1.15b 12.67 +1.53b 0.27 + 0.06d 0.23 + 0.04d 29311
200 0.00 + 0.00b 0.00 £ 0.00c 0.00 = 0.00e 0.00 + 0.00d 4.0000
SRR 0 49.67 +0.58a 52.67 =2.08a 1.92 +0.09a 3.28+0.07a 0.0000
Pingguomacai 50 29.00 + 1.73b 4533 +2.52a 1.17+0.07b 1.45 +0.08b 1.5005
100 2.67 +0.58¢ 2833 +1.53b 0.23 + 0.04c 0.38 + 0.08¢ 3.1698
150 0.00 + 0.00¢ 1.33£0.58¢ 0.00 + 0.00d 0.07 + 0.02d 3.9544
200 0.00 + 0.00c 0.00 + 0.00c 0.00 + 0.00d 0.00 + 0.00d 4.0000
Bl 15 0 41.00 +2.00a 46.33 +2.08a 2.36+0.07a 2.46 +0.08a 0.0000
Yueyin No.1 50 42,67+ 1.53a 47.67£231a 2.10+0.03a 1.81 +0.06b 0.3080
100 14.67 +1.53b 3233+ 1.15b 0.69 + 0.02b 0.48 +0.01c 2.4570
150 0.00 + 0.00c 5.67+1.15¢ 0.07 + 0.06¢ 0.20 + 0.00¢ 3.7665
200 0.00 + 0.00c 0.00 + 0.00¢ 0.00 + 0.00¢ 0.00 % 0.00¢ 4.0000
Bl 2% 0 46.33 +1.15a 51.33+2.08a 2.74 +0.06a 2.96 +0.05a 0.0000
Yueyin No.2 50 44.00 + 1.00a 51.33+1.152 247 +0.06a 1.40 + 0.09b 0.6748
100 38.67 + 1.53a 5233 +2.52a 1.09 +0.09b 0.53 + 0.04c 1.5690
150 2.00 + 1.00b 7.00 = 1.00b 0.13 +0.03¢ 0.20 + 0.00cd 3.7549
200 0.00 + 0.00b 1.33+1.15b 0.00 + 0.00¢ 0.13 +0.12d 3.9290
LRSS 0 86.33 +2.08a 88.00 + 1.00a 331+0.36a 2.10+0.38a 0.0010
Nanyangchangguo 50 81.67 +1.53b 85.67 + 1.53a 2.33 + 006b 1.34 +0.08b 0.7375
100 73.00 + 1.00¢ 82.00 + 1.00b 0.51+0.1.2¢ 0.51 0.05¢ 1.8262
150 26.33 +3.06d 39.33 +2.52¢ 0.00 + 0.00d 0.25 +0.03cd 3.1305
200 0.00 + 0.00e 0.00 + 0.00d 0.00 + 0.00d 0.00 + 0.00d 4.0000
0-3 0 89.00 + 1.00a 90.33 + 1.53a 3.57+0.15a 1.95+0.31a 0.0000
50 85.00 = 2.00b 86.33 = 1.53b 2.13 £ 0.08b 1.37 £ 0.08b 0.7926
100 79.33 = 1.15¢ 85.00 = 1.00b 1.01 £0.30c 0.77 £0.13¢ 1.4891
150 64.00 + 1.00d 74.00 + 1.00¢ 0.00 + 0.00d 0.28 + 0.00d 2.3181
200 0.67 + 0.58¢ 133+ 1.15d 0.00 + 0.00d 0.13+0.12d 3.9094
ENHEER gl 33.9177 29.2031 43.9940 47.1032 154.2178

Inhibition index II

11 25 fb KA 5 NaCl 36 F i 00 77 1 22 57,
Na,SO, e &b B 25 T 48 A 1 1 i 6 25 T AR
AR > IR 2K > R 234 > R 2R H R AE P F
HA R B 38 T Na,SO, B9 31 il 45 24 3% & T NacCl, H
Na,SO, ¥} 32 FHH R 1Y e A5 5 T NaCl,
24 EHERMBRG S S ETEN

A5 R SR TR R, 1 FH A3 T 5 $8 B
X 1S 0 BERRFP AT 25 BT . A FR T SR oR
BRI, T R PRk . 30 A X A5 A SRR PR A
HLZEATE (3£ 3) 85 R, 15 43RS X NaCl.,
Na,SO, 35 J& pR B f K BV M 5 5 10 Sy 2 BR ol ot

O-3, 13 {5325 F B R ot v SR S o 301 S5 K14 43 3l
IR TR R 2 5, e/ MBI . 5
T 15 Oy wE kA i £R PR 25 A PR E, SR ward 15
AT £R PE 5 55 R 28 TERR ERBE B0 5 Ak, 15 15 Ff 5t
AT 3 2 (B 4), ARG T Eh PE LR A PR (E T
AR 3 AT R P 2R, 43 B 45 250 v S FH B8 R
(R85 (3 4), 25 5 R W T NaCl iy 5 43 4 8
Bk O-3.14MCB-1., 8 5] 2 5 R SR AR AR 1
5, it Na,SO, 19 3 4k 351 O-3 (R FHAC AR |
FEIRRSR 2 5, s R AR (5 E A 430 33.33%
F1120.00%; H B £8 04 BHIT 7 A5 5351 h 46.67%
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1 73.33% ; ERABUBAT R & EL B 435 R 20.00% Fi
6.67% ., WA RISLE L Z IR O-3 Flpg FHAC 2R
Xf NaCl 43551 52 B v it 5 AR 40Uk, 1 % Na,SO, 1

PRI et £, 940 H g i R 3R HT 8RR 14MCB-
1. 85] 25 BB MR 15 B 2 5, KL
Xt 2 MBI RS BORR A TP R
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Table 3 The subordinative function value of comprehensive index of jute

NaCl Na,SO,

R RS KR WEKOERE RS KR OEERIRE

E3E o

Cultivar Germination Germination Germ  Radical . Germination Germination Germ  Radical .
. Comprehensive . Comprehensive
potential rate length  length potential rate length  length

14MCB-1 0.663 0.715 0.579  0.536 0.623 0.559 0.579 0.449  0.327 0.478
14MCH-1 0.532 0.673 0.591 0576 0.593 0.465 0.545 0412 0353 0.444
14MCH-2 0.505 0.592 0.612  0.509 0.555 0.505 0.578 0.443  0.347 0.468
B R RRR 0.696 0.681 0.574  0.586 0.634 0.531 0.567 0.394 0378 0.468
g 15 0.694 0.717 0.560  0.482 0.613 0.559 0.610 0390  0.329 0.472
AR 45 0.568 0.666 0.593  0.561 0.597 0.538 0.575 0391 0362 0.466
g 5 5 0.576 0.671 0.558  0.533 0.585 0.546 0.572 0375 0332 0.456
JERRSRE 0.652 0.627 0.577  0.512 0.592 0.474 0.628 0433 0432 0.492
FERESE 15 0.404 0.455 0.519 0519 0.474 0.572 0.611 0.428  0.344 0.489
FERESE 2 5 0.533 0.588 0.599  0.546 0.567 0.629 0.648 0.481  0.389 0.537
AR 0.393 0.545 0.459  0.485 0.470 0.328 0.485 0347 0316 0.369
L EIRES 0.538 0.542 0.607  0.526 0.553 0.461 0.554 0.442 0.402 0.465
Myl 25 0.649 0.708 0.622  0.533 0.628 0.565 0.627 0.470 0312 0.493
B PHAC R 0.530 0.526 0.506  0.491 0.513 0.619 0.670 0372 0.399 0.515
0-3 0.719 0.594 0.737 0613 0.666 0.712 0.742 0375 0422 0.563
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Fig.4 Cluster analysis of salt tolerance of 15 jute
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Table 4 Classification of salt tolerance of vegetable jute on the germplasm germination

EIYHEN ) [EEN K i i
Salt Grade Salt tolerance ~ Number Cultivar
NaCl 1 P EN 5 0-3, 14MCB-1, 85| 2 5 32 JRE 4wk 1 5
2 e R 7 14MCH-1, 14AMCH-2, i< 4 5 #ide 55 IRk, HpcE 2 45, ) 145
3 Eh AUk 3 HERRSE 15, S AURRSE , I A
Na,SO, 1 f= T 3 O-3, i FIHC AL RS 2 5
2 SR AN 11 14MCH-1, 14MCH-2, 8 £ 4 5, 48 4 55, i Bl OpR S8, BRI SR 1 5%, B 5] 145,
14MCB-1, 5| 2 5 R KRS, fide 1 5
3 EhHUR 1 AR
3 i A S FRAEA R T Na,SO, X Fb 1l & 41 il 4

3.1 EHMEXMNERAERMFHENZIN

T ABIF 58 2 WA 58 30 %A 4 R 15 B
P R T L B e B R o o) A R 4
R A TF T 46 R S, A R b Ak B T
A S 200 JES 95 325 )8 Y RO 35 R T, AT RE A E
FhF BB &N A ST 45 B R W AR O R M
£8 1 38 R S8 RR R R ) 4% T0UHE AR A2 B — R R
JEE 1 52 ], A R R RE BN 45 IS AR 2 a2 #) i E
il AR (50~100 mmol/L ) h 3 B 35 43 Fh
B 2R R R R AR AR K B T
X TR A B 42, 40 7 NaCl ¥ JF 50 mmol/L i 42 Jik
25 kA 14AMCB-1 4 1R 28 F1 IR RS K 5 1
T X B, 7E Na,SO, ¥ B 50 mmol/L B} 4 4% 55 .
B 150 R ZEE R 2RI T IR 3 1 B
A3 A AL A A e Ak B S R 0 S o RR A I 1Y)
K,

13 10 3 FH B R PP 50 1) 45 T 46 b A 1o VA I B,
FAR T % M8, 78 NaCl ., Na,SO, ¥ J&F >4 200 mmol/L
I L 14MCH-1 & 2850 0, 1028 IR 0,
Ut B v A ) R A RN i P PR I 1) 1 R A A
KAFEMA , i X AT 2 25 8¢ FAFE T, NaCl, Na,SO,
WA IR T A AR SRS ) e A, T B A ok
BEPEB R R = 08, Na', CI7, SO,™ Z-7E 41 i
PR R BB A 2R, 5 2 — R MR R
FLESL AN PR 2, 0 2 K AR, Rl T
GhZE (IR ) WK R M 25 A2 Bt PN 7K 4375 B, 52 I 4
2O A,

FEASKIFGE i i H A PR ER 3 T 1Y) 45 T
o AT, T e B O R A 1 R M 2 AN R BT

FH58 T NaCl, §if AAEXTILAAEY 058 -t A3 2540
FORIE " B A A R AR e R AT A
TR IR 25 TS , 20 S04 0 %k /NSRS FF 9T S
NaCl %f /N 1y i F2 5 K T Na,SO,. Na,SO, Fll
NaCl X VEH) 7= A 1) a1 22 57 0T B8 2 R R AN ) B
BB XA LR R )2
3.2 XRERMTEESEEIEN

TEXTVER T A A T it £ 0 5 i 2230 T & 26
B R FR R FRRECEE YT SR T R PR AR i, A
HF 5T v e X R R A7 T PR 28 A PR I e % 2
PR IER RZER AR AR AR, T4
T X R B Wi O A — B, R L 2 R 2 F8 A4 &
SJE R PRETE X ST B RR O T e P HEA T 2 B T 1,
FRa i R G0 AN ER LA T3 43 S A A X3
HERAN T A SR PESEA TN o 7EAS R A B X NaCl
(R TR P 14 SR 28 40 T i v i 0 v T 4 288 78 473 531
K 33.33% Fl 46.67% , 4% 5 15 T LRy 45 2 H 5T
a4 A B 98 R — B, 76 X Na,SO, Y T 14 #F 47 5
Ay BT IRER S BT & L AR 6.67% , Ho A3 R
e T R e TR P A, I e A DR RR 11 T
PR AR X 3058 . A WF 5% 38 5 B 9 P R 8RR Na,SO,
1 NaCl 38 XF AN [ iy A A 52 ), 01 FH Pl 360 % e
JBT W & 1) 5 T ke DV B RR 9 T 1 o LA R S
=Y

AHEFE LA 13 45 5 FH SRR 5T S 3056 A R, 16
FHES ABFZE FPXt NaCl 22 30 5 FURER (1 2 173 5
YERZ B, 25 R 320 2 1) 2 BRFh 56 NaCl (19 TiRf 4
FI B S 1 22 5, 3E G RS HTRG A R ar hy
TR AR ABURIE ], 2 FE S T2 RIR S SR
[flo 7EXT Na,SO, Mt P23 5 P h 2 £y 2 BEF
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