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Abstract: To compare salinity tolerance among different crops, eight main crops planted in Jiangsu costal
areas, including wheat, sorghum, rice, rape oil seed, green vegetables, soybean, mung bean, sesame, with 5
genotypes for each crop, were used as the experimental materials to study the change of the relative germina-
tion rate under the condition of the salinity stresses (0.0%, 0.5%, 1.0%, 1.5%, 2.0% NaCl). Semi-lethal NaCl
concentration was considered to be the criterion for salinity tolerance screening among different crops. The
results showed that the relative germination rates (RGR) were significant decreasing with the increase of
NaCl concentration. There were significant differences in RGR among NaCl concentrations and among crops.
Of all the test crops, mung bean has the highest semi-lethal salt concentration (1.89%). Wheat and rape oils
seed have the second highest semi-lethal salt concentration (1.20%). Rice was the most sensitive crop with
only 0.84% of semi-lethal concentration. Furthermore there were a highly significant differences and rela-
tively high heritability among different varieties in the same crop at semi-lethal salt concentrations (P < 0.001)
except for soybean. Therefore, we can screen a large number of genotypes to explore salinity-tolerant germ-
plasm which can be planted in the costal areas of Jiangsu Province. They should also be very useful in ge-
netic improvement for salinity resistance.
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Table 1. Relative germination rates of tested varieties in different crops in salt stress

® 1. SR EANRAHENHRIRE THENE R

gi@p R Variety - NaCl 'if(})ﬁ(%) NaCl conc:.nstration(%) -
il 9417 Yangxian 9417 97.78 66.67 70.00 0.00
1 9519 Yangxian 9519 89.66 7241 10.34 0.00
7Rk|i§ J# 9508 Huai 9508 50.00 6.67 0.00 0.00
#h ¥ 95~21 Yangeng 95~21 45.56 111 0.00 0.00
7 108 Xin 108 37.78 4.44 0.00 0.00
JA A Qidong Luji 79.17 45.83 33.33 0.00
ZREE =% 1 Dongtai sweat sorghum 1 61.82 23.64 0.00 0.00
siﬁﬁm JAFRREES Qidong waxy shorgum 98.80 95.18 66.27 3.61
AR E# R 2 Dongtai sweat sorghum 2 96.39 68.67 45.78 0.00
K& Dongtai Luji 80.68 53.41 59.09 0.00
ZKICEZ M Dongyuan black sesame 94.38 29.21 0.00 0.00
75 B2 Fk Rudong black sesame 100.00 59.26 0.00 0.00
Siﬁe JKE A ZFk Zhaomin white sesame 101.15 73.56 2.30 0.00
HZ ik white sesame 100.00 84.09 19.32 0.00
& EZMK Hehe white sesame 95.45 72.73 3.41 0.00
T 18 5 Ningyou 18# 93.18 98.86 2.27 0.00
Westar 95.56 98.89 0.00 0.00
Rapiﬁﬁs ced TZ% 115 Ningza 11# 97.73 100.00 72.73 25.00
Wi 18 5 Zheyou 18# 97.78 100.00 7.78 0.00
i 16 Ningyou 16# 104.76 83.33 4.76 0.00
FiiE %k & Nantong Ludou 100.00 91.76 69.41 34.12
&% 5. Jinhu Ludou 98.70 9221 84.42 42.86
Mui%gibean H)%54% 5 Jurong Ludou 114.52 112.90 106.45 22.58
7NErIA%E Luhe Ludou 114.52 109.68 88.71 33.87
SFBH%% S Sheyang Ludou 100.00 86.67 70.00 50.00
F#MIF Suzhou Qing 87.21 96.51 37.21 0.00
V4 H 1 Siyue Man 98.86 80.68 12.50 0.00
Green%aeitables SEMI Aijiao Huang 56.41 32.05 2.56 0.00
F I Teai Qing 95.00 76.25 10.00 0.00
3L 15 Hetou Wu 100.00 53.16 0.00 0.00
%231 Chelianzi 90.70 7791 18.60 1.16
14k 2 2 5 Shennongmai 2 94.37 61.97 16.90 0.00
Va;le%at H A /N2 Riben yangxiaomai 87.30 60.32 46.03 0.00
Fih 15 Ningyan 1# 96.47 94.12 64.71 2.35
%% 11 Yangmai 11# 91.76 90.59 25.88 0.00
# 5 Huangdou 79.03 29.03 0.00 0.00
M5 Heidou 103.03 43.94 16.67 0.00
sg;fgan WS 2 5 Guandou 2# 78.57 30.00 143 0.00
JEi§ 2§ Binhai heidou 96.92 44.62 13.85 0.00
W B2 5 Guanyun Heidou 90.20 25.49 17.65 0.00
T Mean 89.70 A 66.86 B 27.62C 542D
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Table 2. Effect salt stress on relative germination rates in different
crops

p
R 2. TEIEREN &R L R

£h ¥ EENaCl concentration

fF#iCrop 0.5% 1.0% 1.5% 2.0%

%% . Mung bean 104.87 a 107.93 a 84.72 a 36.91a
I Z%Rape oil seed 97.80 ab 96.22ab  17.51bc 5.00b
/N#Wheat 92.12 ab 76.98 bc 34.43 be 0.70b

F 3% Green vegetables 87.50b  67.73bc  12.45bc 0.00b
2 Sesame 98.20 ab 63.77 ¢ 5.01c 0.00 b
=2 Sorghum 83.37b 57.35cd 40.89 b 0.72b

K & Soybean 89.55 ab 34.62d 9.92¢ 0.00b
JKFERice 64.15¢ 30.26d 16.06 bc 0.00b

I 51 B J A R - B RO 22 70k B% R K, Rl

AR A F ORI 3

120%
o 100% —s— KA
< —= NF
5 T R
5% ’ =
= o i
= 40% —— 2
;% o ‘\\\\‘\~\\ 4+47??§§
20 T —
0%
0. 0% 0. 5% 1.0% 1.5% 2.0%

Hikr

NaCl concentration

Figure 1. The germination curve of different crops at different salt
concentrations
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Table 3. Equations of relative germination rate against salt concentrations in different crops

+® 3. FEMEMEIER R F %S E

{E4# Crop i £k 7 2 Equation

Wi 2% Determination 2 FAE £ 7K EE (%) Semi-lethal

coefficient NaCl concentration
/K7 Rice y =-4961.8x +91.712 0.9573 0.84
/N3 Wheat y =-5125.8x + 112.1 0.9269 1.21
=4 Sorghum y =-4820.8x + 104.67 0.9732 1.13
K& Soybean y =-5592.6x + 102.74 0.9357 0.94
%5 Mung bean y = -376,086x° + 4595.1x + 97.348 0.9821 1.89
=% Rape oil seed y= —107,200%° — 2676.8x + 99.314 0.9900 1.23
FH 2% Green vegetables =-5501x + 108.55 0.9377 1.06
2 Sesame y =-5863.8x + 112.03 0.9068 1.06

y FRAIRT R x RN IR (%)
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Table 4. Analysis of variance of relative germination rates among varieties in different crops at about semi-lethal NaCl concentrations

R 4. FHIL NaCl B8 TE—EMREIRM(FR)IE RFRMSE S

" R AR SRR RENE WAL 73
(=
4 Crop NaCl (%) Source of Variation DF MS F Significance at 5% level h? (%)
. sl Variety 4 0.0312 8.9 - 72.4
£% 5. Mungbean 2.0 g
w2 Error 10 0.0035
shAh Variety 4 0.2884 49.9 - 94.2
3% Rape oil seed 15 )
%7 Error 10 0.0058
iRl Variety 4 0.1261 15.0 - 82.3
/N Wheat 15 g
w2 Error 10 0.0084
. shAh Variety 4 0.2046 56.5 - 94.9
4 Sorghum 15 )
w7 Error 10 0.0036
iRl Variety 4 0.1353 76 - 68.8
Z Ik Sesame 1.0 g
w2 Error 10 0.0178
. s Variety 4 0.1485 10.3 - 75.6
3 Green vegetables 1.0 .
w7 Error 10 0.0145
B waFl Variety 4 0.0242 1.3 ns 9.0
K. Soybean 1.0 ‘
® 2% Error 10 0.0186
JK#& Rice 1.0 shfh Variety 4 0.3881 28.9 ** 90.3
“Significant difference at 1% probability level.
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