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Drought-tolerant Physiology of CBF, Transgenic Cotton

KONG Dezhen,CUI Zhenglong, CHAI Xiujuan,ZHU Jianbo,SHEN Haitao, WANG Aiying”

(College of Life Science,Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract:In this study, the effects of mild(900 mL), moderate (400 mL), severe(300 mL) and CK (1 200
mlL.) drought stress and rewatering on CBF, transgenic cotton (24C-1) and wild type (TH,) by different
sites of leaf photosynthetic parameter and chlorophyll content changes of vitro leaf in dark conditions,and
field experiment at seedling stage,bud stage,flowering stage,the bell stage with water stress treatments on
production. The results showed that: (1) From the drought stress with different times to re-water 3 d, the
net photosynthetic rate(P,) and maximal photochemical efficiency (F,/F, ) showed a trend of increasing
firstly,decreasing then. Leaf retain number were significantly higher than that of wild type plant,at the top
of the leaves is greatly damage to compare middle leaves under drought stress;with the stress time extend-
ed that Chl a,Chl b contents decreased,the decreased rate were significantly higher than that of wild type
plant. (2) For the date of field experiment compared with normal irrigation treatment water stress at the
seedling stage,bud stage,flower stage,bell stage the lint yield,seed index,seed quality, plant height of cot-
ton decreased significantly, transgenic and wild type of the seed cotton yield reduced by 78. 4% ,55. 1%,
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12.7%,8.3% and 80.4% ,55.4%,19. 2% ,14. 4% ,respectively. The cotton yields of different stages have
been affected by the water stress. But transgenic cotton yields are still significantly higher than that of wild

type. These results demonstrated that the CBF, gene expression enhanced the growth and development of

the transgenic cotton plant,and indicated that the CBF, transgenic cotton could improve the drought resist-

ance.
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Table 1 Effect of different drought treatments on the P, of potting transgenic and the non-transgenic of cotton

ek Ak F i B Qb R A] Treatment time/d
Water Leaf Material
treatment/mL position atena CK 3 7 14 Re-water 3
, 24C-1 6.640.21a 6.440. 352 1.040. 25ab" * 1.440.17ab* * 1.740.232" "
Thi
Upper TH, 6.640.11ab 4.140.06b* 1.540.02a* * 1.5+0.06a* * 1.440.07ab* *
1200
- 24C-1 7.540. lda 7.540.07a 1.240.15a" * 1.340.03a" * 1.940.01a" *
5}
Middle TH, 6.420.31b 1.540. 14b* * 0.6+0.48b" * 0.540. 15ab* * 0.540.10b" *
, 24C-1 5.740. 352 5.640.06a 1.840. 442" * 0.5+0.0da* * 1.840.0lab* *
Thi
Upper TH, 1.4+0. 14b 14.3+0. 06b 1.740. 44ab” 0.740. 04ab* * 1.940.01a" *
900
- 24C-1 14.040. 24a 3.940.11a 1.940.60a* 0.840.12ab" * 2.040.08a"
A
Middle TH, 3.1-40. 11ab 2.740.12b 1.54+0.61ab* 0.8240.12a% * 1.740.07ab*
i 24C-1 4,240, 21a 4,140, 04a" 1.740.18a" * 1.240. 112" * 1.940.04a "
A H
Upper TH, 3.6+0.18b 3.140.05b 1.140. 60ab” * 0.8+0.06b" * 1.540.03ab"
400
- 24C-1 3.140.23a 2.740.31a 1.540.05a2" 0.8+0.10a" * 1.240.05a2"
A
Middle TH, 2.9-0. 42ab 2.7-40.05ab 1.140. 06ab* 0.520. 06ab* * 1.140.13ab*
- 24C-1 1,040, 35a 3.940. 65a 1.240.07a" 1.040. 192" 1.440.08a"
A H
Upper TH, 0.5+0. 45b 0.4+0.19b 0.340.31b* 0.240.19b" * 0.340.16ab "
300
- 24C-1 1.0+0.15a 2.940. 262" 1.640.29a" * 1.240.06a* * 1. 4-40. 402" *
H]
Middle TH, 0.5+0.23b 0.5+0.10b* 0.4+0.19b* 0.240.19b* * 0.340.06b"

T 24C- L R SR RARAE s THy . B 2 BURR AL 5 IR SR R /N'G 7 Bk 27 (7] — &b JHUAH [R) I 3 8 TR AEL b 5 069 A RURELBR 7E 0. 05 K AEFE I8 38 22 55 TRIAT » 0+ ¢ 435
AN [F B i) B 360 A P55 ST CCRO 76 0..05 /1 0. 01 /K BAFfE 2 Sk, T Il

Note:24C-1. Transgenic cotton; TH;. Wild type cotton;Different normal letters in the same column mean significant difference among transgenic and wild type
cotton at 0. 05 level; * and * * within same row stand for significant difference between control and transgenic plant at 0. 05 and 0. 01 level, respectively. The same

as blow.
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Table 2 Effect of different drought treatments on F,/F,, of potting transgenic and the non-transgenic of cotton

KA AL e fib $HL R} ] Treatment time/d
Water Leaf Mqle;ial
treatment/mL position ¢ CK 3 7 14 Re-water 3
i 24C-1 0.6240.01a 0.5940. 06a 0.5140.03a" 0.4340.01a" * 0.5140,02a"
A H
Upper TH, 0.5540. 03ab 0.5440. 02ab 0.5140. 02ab " 0.45+0.01ab” * 0.4740.,02ab” *
1200
i 24C-1 0.5940.02a 0.5840. 06a 0.5340.02a 0.47+0.01a" * 0.53+0.02a"
H]
Middle TH, 0.5940. 03ab 0.5640. 02ab 0.5140.01ab* 0.46+0.02ab> * 0.50%+0.10b"
i 24C-1 0.5840.02a 0.5640.02a 0.5040.03a" 0.4240.02a" * 0.5140,02a"
A H
Upper TH, 0.5240.05b 0.5140.02b 0.4540.02b* 0.40%0.02b> * 0.4940.07h"
900
i 24C-1 0.5440. 04a 0.5340.01a 0.5240. 04a 0.4440,01ab* * 0.50+0.02a"
H]
Middle TH, 0.5140.01ab 0.5140.04b 0.4740.01b" 0.4740.02a 0.500. 05ab
, 24C-1 0.5340.05a 0.5240.02a 0.5140.03a 0.45+0.02a" * 0. 48+0. 022"
o
Upper TH, 0.5140. 04ab 0.460.02b* 0.4440.05b” 0.4440. 02ab* 0.46+0.07ab
400
i 24C-1 0.5340. 052 0.5140.01a 0.5040.01a" 0.46+0.01a 0.46+0.01a"
H]
Middle TH, 0.50+0. 05ab 0.50+0. 04ab 0.4540. 04b* 0.4240.02ab* * 0.46=0.01ab "
, 24C-1 0.5040. 03a 0.5440.02a 0.5240.03a 0.4340.02a" * 0.5140.02a"
Thi
Upper TH, 0.5240. 06ab 0.5240.02ab 0.4940.02b" 0.3740.02b" 0.46+0.02b
300
- 24C-1 0.5440.03a 0.5340.01a 0.5140.01a" 0.44%0.01a" * 0.50+0. 022
A

Middle TH, 0.5240. 05ab 0.5140.07b 0.50=0.0lab* 0.4140.04b* * 0.4240.07h* *
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Table 3 Effect of different drought treatments on the leaf number of potting

transgenic and the non-transgenic of cotton

oK Ak ¥ B Qb PR A] Treatment time/d
Water Material .
treatment/ mL CK 3 7 14 Re-water 3
24C-1 14.6+0.57a 14.640.57a 12.340.57a* 9.041.00a* 8.0+£1.73a"
bzo0 TH, 14.6+0. 57ab 14,340, 57ab 12.9+0.57ab » 8.7+0.58ah* 8.0+1.73abh"
24C-1 14.340.57a 14.340.57a 11.3+0.57a* 8.0£0.00a" * 7.740.57a" *
900 TH, 14.4+0.57ab 14,340, 57ab 11.041.00ab* 7.3+1.15h" * 7.0£0.57ab"
24C-1 10,640, 57a 10.540.57a 8.740.57a" 6.0%1.00a" * 4.740.57a" *
100 TH, 9.740.57ab 9.340.57ab 7.3+0.57ab* 4.340.58h" 4,040, 00ab ™
24C-1 10.340.57a 10.340.57a 7.7£0.58a" 5.340.58a" * 4.3+0.57a" *
300 TH, 8.840.57b 8.6+0.57h 6.3+0.58ah " 4.340.58ab" * 3.340.57h" *
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Fig. 1 Effect of chlorophyll contents of potting transgenic and the non-transgenic

of cotton leaf fresh weight under different dark treatments

The different normal letters within the same stage mean significant difference between transgenic and wild type cotton at 0. 05 level
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Table 4 Effect of morphology and yield with drought treatments at different stages(2013)

LIS L3z R

B i T BB

V;?iffv((/lﬁzzr:e) Treatment .I’lanF Seed cotton ‘I,mt _ Seed Se_ed’ Fihﬁﬁjield
/ period height/cm yield/g yield/g index/g quality/g
i 24C-1 9.0%1.2 92.64+4.1* 41.3x=1.7 7.8+0.4 48.8+2.4 0.454+0.01
Seedling stage TH, 8.140.7 84.842.7 36,34 1.4 8.4+0.2 48.5+1.6 0.4340.07
] 24C-1 20.1+0.6" 192.3+4.2 82.2x2.6 9.640.2 104.4x1.6 0.434+0.04"
Bud stage TH, 17.3+1.3 191.2+5.6 76.5*1.9 8.6+0.3 114, 7=3.7* 0.40%0. 00
A 24C-1 37.7£2.5 374.24+7.3" 148.0+2.4 9.740.1 226.245.2" 0.40£0.03
Flower stage TH, 34,841.1 346.444.6 131.7+4.2 10.740.2 214.7+1.4 0.38+0.07
. 24C-1 44,0+1.5 393.04+6.1* 152.0+1.4" 9.840.1d 241.04+4.6 0.39£0.02"%
Fluid stage TH, 40.341.5 367246, 1 132.942.9 10,4405 244,3+3.2 0,360, 02
24 24C-1 66.442.5 429.14+9.1 164.7+6.9 10.840.4 264,442, 4" 0.38+0.08
Normal TH, 69.941.4 428.7+2.2 162.00.6 9.9+0.2 250.242.5 0.38+0.02
e o A g I HE AT B A U 96D M ETE .05 70 0,01 K PAEFE B4 57
Note: * and * % in the same row stand for significant difference between wild type and transgenic plant at 0. 05 and 0. 01 level, respectively.
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