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Effects of stacked genetically modified cotton on the feeding behavior and
nutrient metabolism of Spodoptera litura larvae

CONG Shengbo', XU Dong', YANG Nina', WANG Ling', WANG lJintao', LIU Weiguo’, WAN Peng'*

(1. Institute of Plant Protection and Soil Fertilizer , Hubei Academy of Agricultural Sciences, Key Laboratory
of Integrated Pest Management on Crops in Central China , Ministry of Agriculture and Rural Affairs,
Hubei Key Laboratory of Crop Disease Insect Pests and Weed , Wuhan 430064, China ;

2. Hubei General Station of Plant Protection, Wuhan 430070, China)

Abstract The effects of conventional cotton ‘Daiza 24C’, transgenic cotton ‘GK19’ and stacked genetically
modified cotton ‘Daiza 24’ on feeding, host-selection behavior and nutrient metabolism of Spodoptera litura
larvae were studied by using petri dish method and oven drying method. The results of non-choice experiments
showed that although there were more 1st- and 3rd-instar larvae of S. litura stayed on the leaves of ‘Daiza 247,
but their food intake was significantly lower than that of the larvae feeding on ‘Daiza 24C” and ‘GK19’, showing
obvious antifeeding phenomenon. The choice experiments results demonstrated that the percentage of the 1st- and
3rd-instar larvae feeding on ‘Daiza 24’ decreased gradually with the time, and the larvae tended to choose ‘Daiza
24C’ and ‘GK19’. Feeding on ‘Daiza 24’ had significant effects on the relative growth rate. relative food
intake, food utilization efficiency, food conversion rate and approximate digestibility of the 3rd-instar larvae.
However, there were no significant differences in other nutritional indexes among larvae feeding on three hosts
for Sth-instar larvae, except for the relative growth rate and relative food intake. In summary the 1st- and 3rd-
instar larvae of S. litura showed significant antifeeding and avoidance behaviors to ‘Daiza24”’. ‘ Daiza24’ had

significant effects on the nutrient metabolism of young larvae of S. litura , but weak effect on older larvae.
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F1 FEEHREPRYEES RN RER RSN HER (36 h)Y
Table 1 The weight of and the leaf area fed by Spodoptera litura larvae in the non-choice experiment (36 h)
mn I H /mg  Larvae weight BT /mm?  Feeding area
Cultivar 1% 1st-instar 3% 3rd-instar 14 Ist-instar 3% 3rd-instar
GK19 (0. 50=£0. 07)a (8.5£0.90)a (8.30=£0. 34)a (34.64=F2.72)a
Daiza 24 (0. 30£0. 05)b (6.1%£0.40)b (3.8640.32)b (15.40£2. 23)b
Daiza 24C (0.5040.11)a (8.2£0.40)a (7.947+0.65)a (33.2445. 24)a

D RAPEE NP E S RERR . FFEERE A RN TR 0. 05 KF EERRE, T,

Data in the table are mean==SE. Different lowercase letters in the same column indicate significant difference at 0. 05 level. The same

applies below.
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Fig. 3 Feeding preferences of the 1st-instar larvae of spodoptera

litura to three cotton cultivars (Choice experiment)
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Fig. 4 Feeding preferences of the 3rd-instar larvae of Spodoptera

litura to three cotton cultivars (Choice experiment)
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Table 2 The feeding leaf areas and preference indexes of Spodoptera litura larvae in the choice experiment

- 1#% Istinstar 3% 3rd-instar
Gt HREC T/ mm? MRS AT/ mm? PSR
Feeding area Preference index Feeding area Preference index
GK19 (3.95£0. 91 A 0. 50 (18.45£2. 271 A 0. 48
Daiza24 (0.45+0.10)B 0. 06 (2.47%0.50)B 0. 06
Daiza24C (3.47+£0.34)A 0. 44 (17.15£1. 7H A 0.45

D RPEE NI E e [FFIEERE AR RS FE30R 0. 01 K B2 B3,

The data in the table are mean®=SE. Different uppercase letters in the same column indicate significant difference at 0. 01 level.
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Table 3 Effects of different cotton cultivars leaves on the nutrient indexes of the 3rd-instar larvae of Spodoptera litura

- AR AR AR AR YRR/ % YRR % PRI/ %
s . . o . .
. Relative Relative Food digestion Food conversion Approximate
Cultivar . .. . L

growth rate feeding rate efficiency efficiency digestion rate

Daiza 24C (0. 1740.06)a (3.51740.22)a (4.7140.0Da (6.4842.35)a (75.207£3. 44)b

Daiza 24 (0.01£0.0Db (1.20%£0. 23)b (0.15%£0.35b (0.20£0. 43)b (85.35%3. 04)a

GK19 (0. 28%£0.03)a (4.39£0.58)a (6.50£0. 20)a (8.89=+0. 38)a (73.1240.96)b

x4 AEBERII IR S 84 RE FIERRM
Table 4 Effects of different cotton cultivars leaves on the nutrient indexes of the Sth-instar larvae of Spodoptera litura
o~ FHRXT AR AF X £ o YRR/ % YRR/ % PRI/ %
Hu Relative Relative Food digestion Food conversion Approximate
Cultivar . .. .. . .
growth rate feeding rate efficiency efficiency digestion rate
Daiza 24C (0. 1940. 04)a (1.4440.22)a (12.47+1.13)a (13.84%+1.28)a (90.11#+1.1Da
Daiza 24 (0.09%£0.02)b (0. 99+£0.06)b (9.08%£1.22)a (9.85+1.21)a (92.01£1.96)a
GK19 (0.22£0.01)a (1.79£0. 17)a (12. 30£0. 54)a (13.782£0. 81)a (89.48=+1.96)a
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