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Effects of transgenic insect-resistant cotton root exudates on the growth of Verticillium dahli-
ae Kleb. LI Xiao-gang' > LIU Biao° LIU Dou-dou' HAN Zheng-min' ZHOU Ke-xin> ZHENG
Yang-ping” ' College of Forest Resources and Environment Nanjing Forestry University Nanjing
210037 China *Nanjing Institute of Environmental Sciences Ministry of Environmental Protection
Nanjing 210042 China . -Chin. J. Appl. Ecol. 2009 20 1  157-162.

Abstract The decline of disease resistance of transgenic insect-resistant cotton has become one of
the important factors restricting China cotton production. With two transgenic insect-resistant cotton
varieties and their parental conventional cotton lines as test materials the effects of their root exu-
dates on the spore germination and mycelial growth of Verticillium dahliae Kleb were studied and
the components and contents of the amino acids and sugars in the exudates were determined. Com-
paring with their parental lines the two transgenic insect-resistant varieties had a declined resist-
ance against V. dahliae and their root exudates had promotion effects on V. dahliae spore germina-
tion and mycelial growth. The root exudates of transgenic cotton Zhong-41 compared with those of
its parent line Zhong-23  contained two additional amino acids Met and Lys and the contents of
Asp Glu Ser Ala Val Leu and Tyr were significantly higher. Though the components of ami-
no acids in the root exudates of Simian-3 and transgenic cotton GK-12 were the same the Tyr Val
and Leu contents in the root exudates of transgenic cotton GK-12 were significantly lower. Four
kinds of sugar were detected in the root exudates of Zhong-41 while only glucose was detected in
the root exudates of Zhong-23. These four kinds of sugar were also detected in the root exudates of
Simian-3 and GK12 but their contents differed significantly.

Key words transgenic insect-resistant cotton root exudates Verticillium dahliae Kleb disease re-
sistance.
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/ Waters 600/ 12 8 2 P <0.05
650E 2
Sugarpakl 6. 5 mm 300 mm
0.4 ml- min~"' 85 C. 2.2
3
1.7
’ 2
41
_ % 100% 23 P<0.01 . GK12
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X
= 2 x 100 2
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Excel 2003
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SAS v6. 12
Excel
2.3
2
2.1
2
35 d 41 PDA
1 3
41 23 PDA 39 12
23 7 12 7 23 41 15 17 P <0.01
23 GK12 PDA
P <0.05
1
Tab.1 Pathogeny of different cottons to V. dahliae Kleb mean +SD
7 12 July 12 7 23 July23 8 2 August2
Varieties of
cotton Disease Incidence rate Disease Incidence rate Disease Incidence rate
index % index % index %
23 Zhong 23 32.4 7. 6a 36.7 +£10. 3a 42.5 +4. 1a 45.3 +7.2a 61.3 +10. 6a 68.1 +8.3a
41 Zhong 41 52.8 +£8.2b 55.1+4.7b 64.3 +2.3b 67.3 £2.3b 77.2 +3.8a 80.6 £5.7a
Simian 3 38.5£5.3A 45.3 +6.5a 54.5+11.7a 58.8 £8.9a 60.4 +1.7a 67.1+7.3a
GK12 60.4 +3.8B 68.4 +9.1b 69.5 =10. 8a 74.3 +7.6a 82.3 £6.5b 88.1+9.6b
P <0.05 P <0.01 The small and capital letters in
the same column showed significant difference between transgenic cotton and its parent control cotton at 0. 05 or 0. 01 levels. The same below.
2
Tab.2 Effects of root exudates of different cottons on spore germination and mycelial growth of V. dahliae Kleb mean *
SD
o Average colony diameter cm
Varieties Average spore
of cotton germination 3 6 9 12 15 17
rate % Third day Sixth day Ninth day Twelfth day Fifteenth day  Seventeenth day
23 Zhong 23 12.73 +7.31A 1.40 £0.01A  2.50 £0.10a  3.23 +0.06A 4.20+0.01A 5.43 £0.06A 5.97 +0.06A
41 Zhong 41 53.59 +3.70B 1.88£0.07B  2.72+0.08b 3.81+0.07B 4.82+0.14B 6.00+0.03B 6.62 +0.05B
Simian 3 73.11 +£3.70a 1.65+0.1la  2.59+0.13a 3.56 £0.12a 4.70+0.15a 5.85+0.1la  6.36 +0. 12a
GK12 79.04 +1.52a 1.84 +0.12a  2.67 £0.10a 3.79x0.17a 4.78+0.12a 5.88 £0.13a  6.49 +0.20a
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