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Study of the Osmotic Stress Tolerance in Different Varieties of Sweet Sorghum

CONG Jingyu YANG Guan-yu ZHANG Ye WANG Rui-gang
( College of Life Sciences Inner Mongolia Agricultural University Huhhot 010018 China)

Abstract: In this study BJ47 BJd8 and M-00110 were chosen as experimental material to study the change of
physiological index such as membrane permeability chlorophyl proline and malonaldehyde( MDA) contents in the
seedling of sweet sorghum under different concentrations of polyethylene glycol ( PEG-6000) stress. The results
showed: the membrane permeability chlorophyl proline and malonaldehyde( MDA) contents in the seedling of sweet
sorghum increased under the osmotic stress. There were lower increase extent in the BJ48 and higher increase extent
in the M-00110 BJ-7 was in the middle. It was showed the osmotic stress—tolerant ability was different in different va—
riety of sweet sorghum. This study provides a basis for sweet sorghum planting and breeding with osmotic stress resist—

ance.
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1.2.3
1 @ : PEG
1.1 5d
:BJ47.BJ48.M-00110.
1.2 9 . ®@ ;
1.2.1 @ 90 0
mm @ 5 1.2.4
g6 PEG ;@ @ .
5 3 H,O( CK) .10% . @ : Maribol L Dio-
PEG.20% PEG.30% PEG 40% PEG,; nisio—Sese Satoshi T . " @
10 mL PEG; ® BJ47 75% . @ ( MDA)
8 min 3~4 2
30 5x6
;1 (© 1/100 2
; (D28C 2.1 PEG
o PEG
1.2.2 BJ417 H,0.
1.2.2.1 10% PEG.20% PEG.30% PEG.40% PEG 0
BJ47.BJ48.M- 25C 8 d
00110 2 ~3 cm 9 |/ 0 ( 1) PEG
23C 60 % 16 h /8 h 20% PEG
5~7 cm o 40% 0, PEG
1.2.2.2 @ 5~7 cm 40% o
25% PEG
80 mL 10% 15% PEG ;@ 5d PEG 20%
2 @ 5d PEG 0~20% -
1
Tab.1 Germination rate of sweet sorghum seed %
Treatment 1d 2d 3d 4d 5d 6d 7d 8 d
H,0 41.10 65. 60 94.40 100 100 100 100 100
10% PEG 3.33 3.33 22.20 32.70 44.00 51.00 66.70 66.70
20% PEG 0 0 0 3.33 5.56 10. 00 12.30 15.00
30% PEG 0 0 0 0 3.33 3.33 6.67 6.67
40% PEG 0 0 0 0 0 0 0 0
2.2 N
2.2.1 PEG N N
0 0 2
15% PEG 3 15% PEG BJ47.BJ48. M-00110 3
2 5d BJ47.BJ48. M0-00110
N 9.87% 8.58% 9.90% -
19.05% 15.79% 32.00% ; BJ48 2 o
25.69% 22.84% 33.25%( 2) . BJd8 15% PEG
2 o N BJ18 BJ-
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17 M-00110 o : BJ48 > BJd7 > M-
3 3 00110,
2 PEG N N
Tab.2 Fresh weight plant height root length by the PEG treatment of different sweet sorghum variety
/g /em /em
Fresh weight Stock height Root length
Variety 15% PEG 1% 15% PEG /% 15% PEG /%
CK Treatment Decrement CK Treatment Decrement CK Treatment Decrement
BJ47 0.21 0.17 19.05% Bb  24.68 18.34 25.69% Bb 12.87 11.6 9.87% Aa
BJ48 0.19 0.16 15.79% Be 25.31 19.53 22.84% Be 11.31 10.34 8.58% Ab
M-00110 0.25 0.17 32.00% Aa  28.18 18.81 33.25% Aa 11.52 10. 38 9.90% Aa
A.B.C ab.c 0.01 0.05 3~6
Note: The table A B C and a b ¢ express respectiveey the differences of significance level for 0. 01 and 0. 05 of the various variety the same as Tab.
3-6.
2.2.2 PEG M-000110 a b
N 0.66% 0.13% 1.81%
. . 16.57% 14.07% 18.71% (  3) .
o BJ48 2
3
o : BJ48 > BJd7 >
15% PEG 3 M-00110,
2 5d BJ47. BJ48.
3 PEG
Tab.3 Chlorophyll content of different sweet sorghum variety by PEG treatment pmol/mL
Chla Chlb Chla + Chlb
Variety 15% PEG /% 15% PEG /% 15% PEG /%
l CK Treatment Decrement CK Treatment Decrement CK Treatment Decrement
BJ47 1.797 8 1.7859 0.66Bb 1.544 5 1.288 5 16.57Ab 3.342 3 3.074 4 8.01Aa
BJ48 1.799 5 1.797 1 0.13Cc 1.326 4 1.1397 14.07BC 3.1259 2.936 8 6.05Bb
M-00110 1.802 5 1.769 8 1.81Aa 1.077 5 0.8759 18.71Aa 2.880 0 2.645 7 8.13Aa
2.2.3 PEG cd** ) (
S0, HF.0,)
4 PEG
Tab.4 Relative electrolyte leakage rate of different sweet sorghum variety by the PEG treatment %
15% PEG
. Relative electrolyte Relative electrolyte leakage .
Variety leakage rate of CK rate by the PEG treatment Relative growth rate
BJ47 8.24 12.29 49.15Bb
BJ18 8.33 11.91 42.98Cc
M-00110 8.87 14.12 59.19Aa
15% PEG 3 (P<0.01) .
2 5d BJ47.BJ48. M- 3
00110 :BJ48 >BJ47 >M-00110.
49.15% 42.98% 59.19%( 4), 2.2.4 PEG
BJ48 BJ47 M-00110
3 (. . )
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10 ~ 100 BJ17 72.56%; BJH8
N 69. 66%
0.01 ( 5) .
15% PEG 3
2 5d BJ47.BJd48. M- o 3
00110 :BJd8 >
M-00110 74.70% ; BJ47 >M-00110.
5 PEG
Tab.5 Proline content of different varieties of sweet sorghum by PEG treatment
/( pnglg) 15% PEG /(pnglg) 1%
Variety Proline content of CK Proline content by PEG treatment Relative growth rate
BJ-17 0.239 8 0.413 8 72.56 ABb
BJ48 0.225 8 0.383 1 69.66 Bb
M-00110 0.254 1 0.443 9 74.70 Aa
2.2.5 PEG 450 nm 532 nm °
3 2
( MDA) 15% PFG 5d BJ47.BJ48. M-00110
0 MDA M-00110
MDA N 63.33% ; BJ47
35.48% ; BJ48
o MDA 20.00% 3 0.01
. ( 6)o
( MDA) MDA
( TBA)
(3 5 5- 2 4- o
) 532 nm, 3
MDA :BJ48 >BJ47 >M-00110.
TBA
6 PEG
Tab.6 MDA content of different varieties of sweet sorghum by PEG treatment
MDA /( pmol/g) 15% PEG MDA /( pmol/g) 1%
Variety MDA content of CK MDA content by PEG treatment Relative growth rate
BJ47 0.003 1 0.004 2 35.48 Bb
BJ18 0.003 0 0.003 6 20.00 Cc
M-00110 0.003 0 0.004 9 63.33 Aa
3 0
3.1
3.2
15% PEG
N 15% PEG 2
o ( SPSS) ( SPSS)
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