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Effects of Salt Stress on Protective Enzyme Activities and
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Abstract : Wheat substitution lines between Chinese Spring and Synthetic 6x under the treatments of salt stress
were studied to research the effect on antioxidant enzymes SOD,POD activities and MDA content and locating the
gene controlling antioxidant enzymes SOD, POD activities and MDA content. Two control groups were carried out
under hydroponic experiment. The first control group was growing under Hoagland’s solution(0 mmol/L NaCl) . The
second control group was growing under Hoagland’s solution with 150 mmol/L. NaCl. Seedlings was treated at the
two-leaf stage and measured SOD and POD activity and MDA content under control and salt treatment conditions at
four-leaf stage. Substitution lines of wheat significantly increased of SOD and POD activity under salt stress condi-
tions,but the MDA content decreased. SOD activity of 1A,5A,6A,1B,5B,6B,7B and 5D substitution lines were
significantly or very significantly higher than female Chinese Spring. 2A ,1B,2B,3B,5B,6B,5D and 6D substitution
lines of relative SOD activity was significantly or very significantly higher than female Chinese Spring; POD activity
of 3A,4A,5A,6A,7A,6B and 7D substitution lines were significantly or very significantly higher than China
Spring,4A ,5A,6B,1D and 7D substitution lines of relative POD activity significantly or very significantly higher

KR HE:2014 -07 - 16

BEE&UH b ARF2E 3450 H (€2011204016)

VEE A I (1988 - ), 2o WAL HBER A, 7 B2+, 3228 MR 4 U R 5 0 & 05

BHESE AR (1967 - ) , Lo WHCIERE N B, W4 1A 0, 3228 R 4 U5OR) 5 0 & 9T
PR (1964 ) 5 WIALTEWIN 0 1t 2R 0, =N E Y R B SR



54 SEdRAR . M ERB RS T AR EEERY0RE ERE

A C T A
135 AGRICULTURAE

BOREALI-SINICA

than Chinese Spring. As the role of protective enzymes under salt stress conditions, the MDA content of substitution
lines was significantly reduced.2A ,3A,4A ,6A,1B,3B,4B,5B,6B,7B,1D,5D and 7D substitution lines of MDA
content were significantly or very significantly lower than female Chinese Spring,2A ,6A ,6B,1D and 2D substitution

lines of relative MDA content significantly or very significantly lower than female Chinese Spring. The results showed

that the genes increased SOD activity and POD activity might be located on 1B,5B,6B and 5D chromosome and

4A,5A,6B and 7D chromosome of Synthetic 6x respectively; while the genes inhibiting content might be exist in

2A,6A,6B and 1D chromosome of Synthetic 6x under salt stress.
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Tab.1 The change of SOD activity in seeding

2.1

of CS-Synthetic 6x substitution lines and their

parents under salt stress and control treatments U/g

HEIH Y I s ARXHE
Genotypes Control Salt stress Ratio
1A 0.287 0.846 ™ 2.970
2A 0.194 0.618 3.312°
3A 0.456 ™ 0.746 1.663
4A 0.311 0.260 0.842
5A 0.363 0.888 ™ 2.467
6A 0.570 ™ 0.890 ™ 1.565
TA 0.562 0.732 1.305
1B 0.245 0.785" 3.210°
2B 0.133 0.549 4.105"
3B 0.167 0.701 4.206™
4B 0.255 0.549 2.205
5B 0.155 0.938™ 6.065 "
6B 0.248 0.968 ™ 3.899 "
7B 0.435™ 0.795" 1. 860
1D 0.333 0.683 2.090
2D 0.348 0.762 2.207
3D 0.208 0.533 2.582
4D 0.313 0.655 2.108
5D 0.173 0.853™ 5.027*
6D 0.186 0.697 3.776
7D 0.263 0.531 2.032
CS 0.294 0. 664 2.279
Synthetic 6x 0.717* 0.955™ 1.331

TR ARBIFR 0.05 F10.01 AKOF B T E A R
J3IFR 0.05 1 0.01 K ERFRTHEE, £2,3 [,

Note: * and ™ mean significantly higher than Chinese Spring at 0. 05
and 0. 01 level respectively; ~ and ™ mean significantly lower than Chi-

nese Spring at 0. 05 and 0. 01 level respectively. The same as Tab.2,3.
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Tab.2 The change of POD activity in seeding of

2.2

CS-Synthetic 6x substitution lines and their parents

under salt stress and control treatments OD/g
7Y EH BN ISl AHXT{E
Genotypes Control Salt stress Ratio
1A 36.562 33.402 0.919
2A 30.416 32.708 1.075
3A 35.347 39.791° 1.126
4A 28.611 42.395" 1.495™
S5A 27.222 46.527" 1.725*
6A 35.347 43.888 " 1.249
7A 33.472 43.750 " 1.308
1B 30.486 36. 805 1.207
2B 27.083 32.013 1.180
3B 25.486 31.250 1.223
4B 30.833 32.083 1.040
5B 30.520 34.652 1.151
6B 27.638 43.750 1.583™
7B 35.416 30.277 0. 861
1D 27.013 39.062 1.450*
2D 30.902 32.916 1.072
3D 32.013 32.986 1.063
4D 27.187 30.763 1.130
5D 33.402 37.583 1.154
6D 31.770 34.930 1.099
7D 32.013 42.847" 1.337°
CS 33.263 33.958 1.030
Synthetic 6x 88.819™ 90.277* 1.016
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/NZE ) Synthetic 6x ) 2A 6A 6B Fl 1D Jefafk |
Al REAFTEER A T A6 MDA & 23 = iy 5L
®3  HPMBEFIN R LM T 1 [EE-Synthetic 6x
KMREREFERLYE MDA 2T
Tab.3 The change of MDA activity in seeding of

CS-Synthetic 6x substitution lines and their parents

under salt stress and control treatments pmol/g
FEH 7Y IEH A AEXHE
Genotypes Control Salt stress Ratio
1A 6.152* 4.501 0.746
2A 4. 406 2.992°" 0.678 "
3A 3.570 3.3207 0.929
4A 3.963 3.134° " 0.791
S5A 5.397* 4.330 0.819
6A 5.438° 3.536" 0.657"
TA 4.086 6.235 1.535
1B 3.080" 3.540 " 1.186
2B 3.114" 3.861 1.242
3B 3.127° 2.747 0.891
4B 3.684 3.537" 0.990
5B 3.416 2.837° " 0. 841
6B 6.544 " 3.449" 0.527 "~
7B 4.290 3.345" 0. 800
1D 5.296" 3.185° " 0.599 "~
2D 6.658 3.924 0.594°"
3D 3.316 3.761 1.154
4D 5.997* 4.409 0.737
5D 3.642 3.482" 0.982
6D 5.314" 5.593 1.065
7D 3.634 3.2857 " 0.918
CS 4.270 4.407 1.035
Synthetic 6x 9.272* 7.733 0.836
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