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A SIMULATION MODEL OF TOMATO GROWTH AND
Helicoverpa armigera FORAGING STRUCTURE

Zhou Xiaofeng Shen Bin Luo Zhiyi .
{Shanghai Institute of entornology, Academia Sinica, Shanghai, 200025, China)

Abstract A growth and development simulation model of plastic-covered tomato, and a
foraging structure model of tomato fruitworms, Helicoverpa armigera (Hubner), have been
established based on field experimental data of 1993 and 1994. Net photosynthesis rate, dry
matter accumulating of each plant orgen. construction of morphology and product yielding are
predicted. The causes of shedding of the bud, flower and fruit are summmed up as physiological
drop, bad enviroment conditions and pest damage, and fuly analysed so that they can be con-
veniently coupled with the tomato fruitwortn foraging model.

The quantities and the components of the tomato reproductive organs(bud. flower and
fruit Ydamaged by the fruitworms in different instars of the lst and 2nd generations are de-

scribed in the fruitworm foraging model. The foraging behavior changes in accordance with the
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developmental stages of the tomato plant in different seasons. Under the field experimental
condition, exceeded, completed and partial compensation are observed respectively. when
some tomato buds, flowers and small fruits are damaged by fruitworms. Compensation coeffi-
cients are set in the model to reveal the plant’s capacity of compensation.

Used as an interface. the fruitworm foraging model can link the tomato simulation model
and the tomato fruitworm population dynamic model to establish a tomato-pest management

system.

Key words: Helicover pa armigera (Hubner), tomato, growth and development, forag-

ing, simulation model, compensation.
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Table 1 Dvislons of the ages of lomalo reproductive organs
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Table 2 The foraging structures of 1st and Znd generation fruitworms on tomato reproductive
orgens{ Numbers in brackets indicate the shed number after being esten, 1994 . Beiqiao, Shanghai)
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1st gen. ¢, 21857 (0. 03281 (o (0. 25113
1
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2Znd gen. ¢ 0 (o
—H 0. 3077 1. 0384 0. 5001 . B 1. 8462
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2
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2nd gen. . (. 1583 o (0. 1581
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1st gen. {0, 0883} (0. 7560) €0, 12831 I €0. 5726)
3
" St - . o 0. 7282 0. 0742 0. 7524
w 2nd gen. t0. 21477 10 {0, 21479
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Instars lst gen. (0. 0825) (0. 46881 (<, 23759 (w (0. 8388)
4
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2nd gen. f0,2353) ¢0. 0549+ (0. 2902)
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5
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2nd gen. (0. 3205 (0. 1879) (0, 5084)
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1st gen. {0, 0476) L0. 6952) <0, BZ8E (0. D476} f1.5716)
6
B . _ 0 0. 6190 0. 8095 1. 4285
nd gen. 10,5214 0. TBI1) t1.2085)
{2 0. 9851 41023 3. 1461 1. 239 0. 2089 11. 6814
1st gen. {0, 5568} (2.1406) ¢1.4645) {1.2546) (0. 11477 ¢5. 5312
= Bt _ . 0. 1406 3. T240 1. 391 5. 5037
2nd gen. (0 t1.45027 (1.0799) (2. 53013
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