# 7€ % it Cotton Science 2008,20(3) :212~216

AT 1 5| A F R B kAR A AR e
REE, HER, BEE, Rke
GRLASALS £ B RS BAER, HL 4L 310029)

WE. ULEER AL A PP 41 0 905 A E, UEEE T B S PRI 23 b g, o
RIMTFVUNAAENEEAR BB EAE 0%.1.0%F 1.5% NaCl R JE THH R R . B L
HEKEERNEY, SRR DIRREXNEEAR AR ERERME TR TFE RS A&
KEAHENBER,EXTELEEARSHNBERAHE, & F T . 2ARNB AT S NE
(SOD) 7 i \ 1t B A 4y B (POD) E A — B (MDA S BN S R 2 W, W3 R A BEBL L E W
FrmRBERFTREH SOD 5 POD & H, €8 F WD 4tk MDA R E, HH DI RAH
TRIpBBESFTHEEKA T RRELNREE.

KEH ML DR B HTFRF

HE 4B :S562. 034 XHERARIREG A

X EHE:1002-7807(2008)03-0212-05

Effect of Sand Priming on the NaCl Tolerance of Seed of Transgenic Insect Re-
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Abstract: The effect of seed priming with sand on the seed germination, seedling emergence, the char-
acters of seeding growth and development of the transgenic insect resistant cotton stressed with differ-
ent concentrations of NaCl was studied, using two extending transgenic insect resistant cotton culti-
vars, CCRI 41 and Z-905, as materials and their genetic background cultivar, CCRI 23, as check. The
results indicated that it was harmful for the seed germination and field emergence of the upland cotton
seeds when they were treated with different concentration of NaCl. The germination percentage and
field emergence of the transgenic insect resistant cotton cultivars stressed by NaCl were much lower
than those of their genetic background check. However, priming treatment with sand could alleviate
the harm of the NaCl stress significantly. After the treatment of seed priming, the germination per-
centage and seedling emergence on the condition of NaCl stress were increased significantly, and the
seed tolerance to the salt stress was enhanced greatly, especially for the transgenic insect resistant cot-
ton cultivars., There were great differences in the effect of the seed priming treatments on the seed
germination and field emergence, stressed by NaCl, between the transgenic insect resistant cotton and
their genetic background one; and the formers, with weaker tolerance against NaCl stress, had a bet-
ter effect than that of their genetic background one without exogenous insect resistant genes. The re-
sults of biochemical analysis showed that the activities of peroxidase (POD) and superoxide dismutase
(SOD) in cotyledons and roots of cotton seedling increased significantly, but decreased dramatically
for the content of malondialdehyde (MDA), when they were treated by seed priming with sand, com-

paring with the check. This experiment indicated that sand priming for cotton seed could enhance the
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salt tolerance of seedlings due to increasing the antioxidant enzyme activity and reducing the malondi-

aldehyde (MDA) accumulating in the cotton seedlings, which suggested that sand priming may help to

improve seedling establishment and enhance the ability of salt tolerance in cotton.
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Table 1 Effects of NaCl on the germination of the transgenic cotton seeds
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REFR/ % A [R] 1Y B R/ 0%
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" CK  0.5%NaCl 1.0%NaCl 1. 5% NaCl

CK  0.5%NaCl 1. 0%NaCl 1. 5% NaCl CK

0. 5% NeCl

AT 41 9L 3%3.1a 48 7+1.2b 32.043.5¢c 1L.3+5.8d 9L.313.3a 58.7+1.2b 42.043.5¢ 11.3+5.8d  89.515.2a 45.51-4.3b

i 905
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Table 2 Effects of seed priming on germination of transgenic cotton seeds at salt stress

£ 4k REH % REFEE/ % A 8] 1 3R/ 0%
B CK 0.5%NaCl 1.0%NaCl 1.5%NaCl CK 0.5%NaCl 1.0%NaCl 1.5%NaCl CK 0.5%NaCl
NP 91.3 48.7 32.0 11.3 91.3 58.7 42.0 11.3 89.5 45.5
P 91.3 85. 4 70.2 30.3 91.2 88.3 75.9 32.0 85.4 84.1
FAEF41 D 0.0 36,7 38.2*" 16.0** 0.1 29.6~ 33.9*~ 20,7 4.1 38.6"
NP 84.7 58.7 35.3 0.7 87.7 68.3 53.3 33.3 83.3 54.7
P 85.5 83.2 71.1 40.1 88.2 87.1 74.6 42.2 80. 3 77.1
i 905 D 0.8 24,5~ 35.8™ " 39.4™" 0.5 18.8**  21.3** 8.9% -3.0 22,4~
NP 90.7 88.7 72.0 11.3 90.7 88.7 72.0 11.3 89. 2 59
P 91.1 87.4 75.3 22.4 90.8 89.0 74.5 23.1 87.2 86. 2
FAERF 23 D 0.4 -1. 3 3.3 11.1~ 0.1 0.3 2.5 11. 8~ -2.0 27.2~
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Table 3 Effects of priming on activities of SOD and POD, MDA content in cotton seedlings under saline stress

-3 kb3 SOD & #:/(U » g » min™) POP j&#:/(U « g » min™) MDA % #/(ymol » L » g)
o NaCl/%  Ft EXi R T EXi R T EXi g
NP 209.56 176.87  130.08 311.56  110.93  173.82 4,32 3.95 0. 32
g CK P 211.8 199.25  136.85 316.66  108.56  195.62 3.95 3.82 0.29
i D 2.24 22.38"*  6.77" 5.1 -2.37  21.8**  -0.37** -0.13*  -0.03
Bt #h NP 199.29  166.66  82.75 305.37  118.4  198.68 5.12 3.94 0. 38
41 B P 205.83 186.05  88.33 327.51  116.34  205.03 4.85 3.85 0.33
# D 6.54"  19.39*" 5.58" 22.14**  -2.06 6.35°  -0.27** -0.09*  -0.05
NP 208.32 182.83  77.13 321.74  102.77  194.05 5.75 4,51 0.44
CK P 216.15 201.01  96.04 330.96  100.06  209.62 5.32 3.74 0. 38
#i D 7.83*  18.18** 18.91"" 9.22  -2.71 15.57*  -0.43** -0.77** -0.06
905 # NP 207.82 166.54  81.21 163.44 71,92 161.2 5.84 2. 83 0.76
B+ P 203.48 184.75  88.34 174.36  65.8 176 5.78 2.74 0.75
B D -4.34 19.79* % 7.13* 10.92*  -6.12 14.8* -0. 06 -0.09*  -0.01
NP 201.73 160.60  117.13 315.29  99.56  201.79 3.32 2.10 0. 69
g CK P 211.22 172.32  129.27 330.38  96.93  210.00 2.99 2.00 0. 63
i D 9.49*  11.72*  12.14* 15.09"*  -2.63 8.21*  -0.33** -0.10*  -0.06
Bt # NP 201.17  150.5 73. 38 184.30  77.43 173.4 4.86 3.59 0.74
23 By P 209.20  161.05 100.69 188.60  70.42 190. 27 4,32 2.80 0.73
# D 8.03  10.55" 27.31*" 4.30  -7.01* 16.87** -0.54** -0.79** -0.01
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