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Growth, development and reproduction of the cotton bollworm, Helicoverpa
armigera ( Hiibner ) reared on milky grains of wheat grown in elevated CO,

concentration
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Abstract: Impacts of the rising CO, concentration atmosphere on growth, development, reproduction and nutritional
efficiency of the cotton hollworm Helicoverpa armigera (Hiibner) reared on spring wheat in the cotton region of Northem
China were studied through laboratory experiment with collected milky grains (as diets? from spring wheat grown in 370
pL/L CO, treatment factually 382.4 + 24.8) and 750 /L CO, treatment (factually 738.8 + 25.72 in open-top
chambers. The results indicated: (1) As reared on grains of elevated CO,-grown spring wheat: the larvae of cotton
bollworm fed more grains and produced more frass. Compared with CK food ingestion and frass produced by bollworm
larvae increased by 46.3% (P <0.05) and 37.8% respectively. (2) Flevated CO, affected the nutritional constitutes of
grains . Significant increases were found in soluble protein, free amino acids, glucose, amylase; TSCs and ratio of TSCs:
GP (gross protein. and significant decreases in fructose and gross protein compared to CK. (32 The changes in grain
nutritional constitutes owing to elevated C( influenced the diet-utilization efficiency of bollworm larvae. Decreases were
found in efficiency of conversation of ingested food (ECI? and digested food (ECD> of bollworm larvae fed on grains of
elevated CO,-grown spring wheat by 27.2% and 25.4% respectively, and significant ( P < 0.05) increase in relative
consumption rate CRCRD by 58.8% compared with those of larvae fed on grains of ambient CO,-grown spring wheat. So
elevated €0, may cause adverse impacts on nutritional values of milky grains for the development and growth of cotton

bollworm- H. armigera,> and the larvae may consume more wheat grains and cause in heavier damage in the rising CO,
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concentration atmosphere in future.
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Table 1 Growth, development and fecundity of Helicoverpa armigera (Hiibner) when the larvae were reared on milky grains

of wheat grown in atmosphere with different levels of CO, concentration at 27 + 1°C”

0, WRIE (pl/L) 00, levels

738.8+25.7 382.4 +24.8 ¢ test (P value)
4097 8 Larval duration (d) 17.3 + 2.5 17.3 = 0.6 1.00
FHAART £ E MRGR 0.238 + 0.016 0.244 + 0.026 0.72
{4385 Pupation rate (%) 718 + 6.9 82.2 + 1.0 0.49
Y5 Pupal weight (mg) ¥ 186.3 + 4.0 193.0 + 8.1 0.63
3 166.3 + 13.1 174.0 = 10.5 0.52
AL Adult longevity (d) 2 20.5 + 4.8 17.9 + 2.6 0.20
& 11.4 & 5.7 8.2+ 1.8 0.31
EfEF=GI8 Number of epgs laid / ¥ 518.3 + 128.0 595.0 + 73.8 0.29

% FRAPBHE HFHE « FHEZE. T The data in the table denote Mean + SI. The same for the following tables.
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Table 2 Food ingestion and conversion efficiency by 2nd — 5th instar larvae of Helicoverpa armigera reared on milky grains of
wheat plants grown in atmosphere with different levels of OO, (puL/L) at 27 + 1°C

0y B (LU/L) €O, levels

B FZH Nutrient parameters

738.8+25.7 382.4+24.8 t test (P value)
FU B B Food ingestion (mg) 817.5 +100.4 559.8 +102.8 0.04
2B Frass weight (mg) 101.7 +37.0 139.1 = 9.7 0.0%
AT AR (RGRmg /g d) 130 = 11 138 = 13 0.49
AT EEE (RCR mgfged) 505 + 43 318 £ 50 0.008
L E (AD, %) 75.1 + 5.4 75.2 + 3.6 0.97
EFENE (RO %) 2.3+ 2.3 4.4 + 8.1 0.07
HELE (FCD %) 42.9 + 5.3 57.5 + 13.0 0.15

AD: Approximate digestibility;: RCR: Relative consumption rate; RGR: Relative growth rate; ECI: Efficiency of conversion of ingested food; ECD:
Efficiency of conversion of digested food.

®3 KE O, REASHENEZRHERBSBZIT
Table 3 TImpacts of elevated CO, on nutrient composition in milky grains of spring wheat

CO, WRIE (L1 €O, levels

g3
Nutrient. composition T38.8£25.7 382.4+24.8 ¢ test (P value)
£ Fructose (%) 1.03 = 0.06 1.33 & 0.02 0.002
W Gluoose (%) 1.30 +0.02 1.14 + 0.07 0.005
EHE Amylose () 21.98 = 0.13 19.89 = 0.71 0.008
SHE Total saccharides (TSCs» % ) 24.39 + 0.60 22.36 + 0.75 0.010
$E B Gross protein (GP, %) 7.05 + 0.23 8.10 + 0.06 0.002
SR SHEEGL Ratio of TSCs: GP 3.5 + 0.1 2.8 + 0.1 0.0008
EE FEM Free amino acids (%) 0.53 + 0.02 0.42 + 0.03 0.006
A Sduble protein (% ) 1.36 + 0.03 1.22 + 0.05 0.02
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