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Effect of Combination Stress of Temperature and Humidity
on Amino Acids and Bt Protein Content in Leave of Bt Cotton

WANG Yong-hui' > CHEN Jianping® ZHANG Xiang' CHEN Yuan' CHEN De-hua'
(1. Agricultural College of Yangzhou University Key Laboratory of Crop Genetics and Physiology of Jiangsu
Province Yangzhou 225009 China; 2. Institute of Agricultural Sciences of Jiangsu Costal Area Observation
and Experimental Station of Saline Land of Costal Area Ministry of Agriculture Yancheng 224001 China)

Abstract: The purpose of this study was to investigate how high temperature with low humidity stress and low
temperature-humidity stress for 48 hours on leaf amino acids content and the relationship between Bt protein content
and amino acids content using two Bt cotton cultivars in plant growth chamber one was conventional ( Sikang 1)
other was hybrid( Siza 3) . The results showed that combination stress of temperature and humidity stress increased
sharply the content of Asp Glu Ala and Arg but decreased the content of Leu and Ile and had no significantly
effect on the content of Ser Thr and Val. The combination stress of temperature and humidity stress had significantly
effect on the leaf Bt protein content in peak boll period. Leaf Bt protein content was decreased under low tempera—
ture-humidity stress after 12 hours significantly while that of high temperature with low humidity stress dropped
sharply after 24 hours. Leaf Bt protein content of low temperature-humidity treatment was lower than that of high
temperature with low humidity treatment during stress time. The combination stress of temperature and humidity sig—
nificantly decreased activity of the GPT and GS but increased protease activity. There existed significantly negative
correlation between total content of main amino acids of Bt protein and Bt protein content. These results suggested
that the decrease of leaf Bt content under combination stress of temperature and humidity was closely associated with

the decrease of Bt protein synthesis ability and the increase of Bt protein decomposition.

12012 -08 - 13
: (30971727;31171479) ; (20127X0813007 — 003) ;
( 10KJA210057)

(1983 —)

(1964 -)



6 : Bt

A G
Bt 103 AGRIGU
BO

Key words: Combination stress of temperature and humidity; Amino acids; Bt protein; Bt cotton

Bt
Bt
1-2
Bt
Bt
3-4
N Bt
Bt 5-7 .
8-10
Bt
Bt
Bt o
2
Bt
Bt Bt
Bt
1
1.1
2008 - 2009
1.88% 134.7
mg/kg 22.5 mg/kg 81.3 mg/kg-
30 em 27 e¢m 11 kg
L ) 3
) o 2 4 5 36 d

1.2
8 15 ( )
o 2
(HD) (DD)
50% (37°C)
(18C)2 48 h,
+1°C +5%
800 pmol/( m™s)
(70 £5) %
1.3
12 24 36 48 h o 2
3 4
Bt ; 105°C
80°C o
Bt
( ELISA) 1 .
AccQ ¢ Tag o
GPT.GS 12
1.4
SPSS 13.0 Dun-
can’s (P =0.05) Sigma—
plot o
2
2.1
17
N 3 . 1
( Aspartic acid) .
( Glutamic acid) o
HD ;
DD
o 12 h HD DD
3 4.3%
18.1%; 48 h 1 HD
N 58. 9%
139. 1% DD N
38.2% 125.4% .

( Arginine)
( Lysine) °



A C T A
AGRICULTURAE 104 27
BOREALI-SINICA
1
Tab.1 Concentrations of acidic and alkali amino acids in leaves under combination stress of temperature
and humidity during peak boll period pmol/g
/h Acidic amino acids Alkali amino acids
Cultivars Treatment Stress time
Asp Glu Total His Arg Lys Total
1 0 653.2d 783.3d 1436.5d  350.4c 103. 0c 342.8a 796.2d
Sikangl 12 698. 1d 777.7d 1475.8d  362.0c 98.2¢ 356.9a 817.1d
24 785.9¢ 1216.5¢ 2 002.4c 360. 8¢ 122.7b 351.8a 855.3¢
36 970.2b 1775.1b 2745.3b  388.9b 166.4a 347. 1a 902. 4b
48 1 038.4a 2 073.6a 3112.0a 432.2a 154.7a 350.5a 937.4a
0 653.2d 783. 3e 1 436.5e 350.4a 103.0a 342.8a 796.2c
12 710.7c 904.9d 1615.6d 364.1a 106.5a 332.1a 802.7¢
24 780.2b 1011.1¢ 1791. 3¢ 349.9a 109.0a 335.9a 794. 8¢
36 879.9a 1 639.0b 2 518.9b  340.8ab 148. 6a 350.7a 840. 1b
48 903.2a 2 037.7a 2 940.9a 330.4b 190. 1a 342.0a 872.5a
3 0 737.0d 950.7e 1 687.7e 347.5d 98.0b 349. 1a 794.6d
Siza3 12 708.8d 1 040.8d 1749.6d 384.6¢ 106. 8b 332.7a 824. 1c
24 839.4c¢ 1 867. 8¢ 2 707.2¢ 479. 1a 99.7b 358.9a 937.7b
36 920.7b 2 145.6b 3066.3b  472.1ab 102.2b 337.2a 911. 5be
48 1191.3a 2 238.1a 3429.4a  471.6b 180. 1a 347.5a 999.2a
0 737.0b 950.7e 1 687.7¢ 347.5a 98.0c 349. 1a 794. 6b
12 720.8b 1273.1d 1993.9d 344.9a 90.7c 330.0a 765. 6¢
24 752.7b 1516.3c¢ 2 269.0c 339.5a 94. 8¢ 355.3a 789. 6b
36 913.2a 1 669. 1b 2582.3b  339.5a 148.2b 347.4a 835. 1a
48 940.9a 1 849. 6a 2 790.5a 335.8a 172.0a 342.0a 849. 8a
0.05 2

Notes: Means followed by the same

PHREMRKEE / (unol/g)

Neutral amino acids in leaf

1000 ¢
800
600
400
200

0
500

400
300
200
100

0
500

400
300
200
100

= B W @
- 8 88 8 8o

5000
4000
3000
2000
1000

Gly

1

M1
Sikang 1

Tyr

ETTORRRRRNN,

ORANNNNANRY

Gly

Ser

Thr

pusd

Val

[
IOSTERITRRR)
AL LSLEIE
ITTTITITY

Tyr

1le

Phe

HQ}EES.EE HE%E

Treatment

Siza

3

letters with each column are significantly different at the 0. 05 probability level. The same as Tab.2.
=0 h

Fig.1 Concentrations of neutral amino acids in leaves under combination stress of temperature and humidity during peak boll period
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Fig.2 Contents of main amind acids of Bt protein in leaves under combination stress of temperature and humidity

for 48 hours during peak boll period

2.2 Bt HD DD 1

2 32.4% 49.6% .

Bt Bt Bt 0

Bt HD
0 HD DD 12 h DD o
2 Bt N N
12h DD 1 3 Bt 2 o
20.6% 23.1% - N
HD Bt Bt Bt
DD Bt 48 h (r=-0.6125 ~ -0.8537™),
2 Bt

Tab.2 Bt protein content in leaves under combination stress of temperature and humidity during peak boll period ng/g

/h Stress time

Cultivar Treatment 0 12 24 36 48
1 Sikang 1 HD 465.2b 441.8b 444 . 0a 356.9a 314.4b
465.2b 369. 3¢ 335.5¢ 263.4d 235.7d
3 Siza3 DD 513.6a 510.6a 463.2a 368.8b 359.7a
513.6a 395.2¢ 366.8b 321.2c¢ 280.0c
3
3.1 o 8
Bt
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Fig.3 Different enzyme activity in leaves under combination stress of temperature and humidity
for 48 hours during peak boll period
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