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Ecological control of Asian corn borer (ACB), Ostrina furnacalis in the sweet

corn field
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HU Xue-Nan' , LIANG Guang—WenZ, |PAN(J Xlong—Fel| (1. Laboratory of Plant Quarantine, Guangzhou Entry-Exit

Inspection &. Quarantine Bureau, Guangzhou 510623, China; 2. Laboratory of Insect Ecology, South China Agricultural University, Guangzhou
510642, China). Acta Ecologica Sinica,2004,24(11) :2573~2578

Abstract: ACB (Ostrina furnacalis) is an important pest to the sweet corn in Zhujiang Delta area. In order to reduce the serious
pesticide pollution in the sweet corn field, and efficient control of ACB. the ecological control approaches through natural
population life table are proposed in the paper.

The studies were performed in ecological demonstration farm in Shenzhen Longgang. The experimental fields at three
different densities of ACB were chosen. The host resistance variety, Trichogramma ostrininae and Steinernema feltiae A, were
chosen as control methods for ACB. The systematic surveys were applied and done one time every four days. The quantities of
ACB and the lethal factors at different instars per each corn were recorded. According to the data from the systematic survey
and the action factor life table methods. natural population life table of ACB fifth generation was built, through which,
ecological control approaches for ACB were presented depending on the initial egg densities.

The results show that ecological control approaches for ACB consist of artificially ecological control approach and natural
control approach. The controllable factors for ACB population in artificially ecological control approach included T'. ostrininae .,
resistance variety, S. feltiae A;,. However, that in natural control approaches were natural enemies and some weather
factors. Weather factors such as temperature and humidity are difficultly controlled, so protecting natural enemies seems to be
very important. If ecological control measures were reasonably provided. the aim of ecological control should be achieved.

The contents of ecological control approaches according to the different initial egg densities are as following: when the
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sweet corn variety is S2, the egg density of ACB are 18 lumps of egg per 100 corn plants, in this way the damage of ACB could
be controlled under economic injury level (EIL) without using any control measures; and when the sweet corn variety is Y1,
the egg density of ACB is 18 or 35 lumps of egg per 100 corn plants, ACB can be controlled under EIL by releasing 7T
ostrininae or spreading nematode granules; and when the egg density of ACB reaches at 62 lumps of egg per 100 corn plants,
both T'. ostrininae and nematode granules are required to the corn field in order to control ACB under EIL.

The specific methods of releasing both T'. ostrininae and S. feltiae A, are very important. Usually, two times of releasing
T. ostrininae, the quantities of which should be 375,000 wasps per hm?®, are appropriate during egg stage of ACB: one is at
egg incipient stage, another is at prevailing stage. The method of spreading nematode granules is as following: spreading time
is once only at corn spindle leaf stage; spreading dosage should be 10,000 pieces per plant.

The ecological control approach offers a feasible no-pollution way to pest management for the ACB.

Key words:Sweet corn; Ostrina furnacalis; Trichogramma ostrininae; Steinernema feltiae A, ; ecological control approach
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Table 1 Natural population life table of Acb in different measures of the ecological control when the egg.s density is low level
(S;) Survival ratio of active factor
(S;) Stage (F;) Factor Releasing T'.
8 ColoC 2 Spreading e
cleasin L7 an readin
CK(YD) CK(S2)  Ce®mEmatode granule O tac and spreading
T. ostrininae nematode granule
Predator and others 0.7214 0.6843 0. 5844 0. 6854 0.7235
Egg Parasite 0.9457 0. 8567 0.1943 0. 9457 0.2957
Nonhatch 0. 7652 0. 6347 0. 4827 0. 7652 0. 6325
Predator and others 0. 8139 0. 7256 0. 7034 0.7268 0. 7154
(1~3 . ) Larva transfer 0.5677 0. 5325 0.5677 0.5677 0.5677
Larva before boring )
- Corn resistance 0.7125 0.4479 0.7125 0.7125 0.7125
(1~ 3instar)
Steinernema feltiae 1. 0000 1. 0000 1. 0000 0.5358 0. 5879
Predator and others 0. 8654 0. 7237 0. 6482 0. 6981 0.7122
(4NO. ) Beauveria bassiniana 0.7832 0.5643 0.5685 0.7012 0.8174
Larva after boring :
. Steinernema feltiae 1. 0000 1. 0000 1. 0000 0. 3064 0.3569
(4~ 5instar)
Diapause 0.2812 0.2812 0.2812 0. 2812 0. 2812
Beauveria bassiniana 0. 8452 0. 6598 0. 6515 0. 6542 0.7528
P Ichneumom 0. 8724 0. 6425 0. 8724 0. 8724 0. 8724
upa
P Steinernema feltiae 1. 0000 1. 0000 1. 0000 0.5130 0.5829
Noneclosion 0. 8627 0. 7237 0. 6095 0. 4821 0.5715
Ratio of female 0. 4897 0. 4580 0. 4897 0. 4897 0. 4897
Adult Probability of stand-
0. 5631 0. 4329 0. 5631 0.5631 0. 5631
ard egg
(I) Index of population trend 5.1710 0. 4099 0.1390 0.1154 0. 07302
(IIPC) Interference index of
— — 0.02688 0.02232 0.01412

population control

*

The egg’s density:18 /100

18 lumps of egg per 100 corn plants
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Table 2 Natural population life table of Acb in different measures of the ecological control when the egg.s density is middle level

(S;) Survival ratio of active factor

(Si) Stage (F;) Factor ) 1) Spreading Releasing 7T'.
CKYD) Releasing nematode ostrininae and Spreading
’ T. ostrininae granule nematode granule
Predator and others 0. 7941 0. 6954 0.7105 0.7873
Egg Parasite 0. 9382 0. 2372 0. 9382 0. 4402
Nonhatch 0. 8045 0.6538 0. 8045 0.7692
Predator and others 0.9028 0. 7830 0. 8157 0.7151
(=3 Larva transfer 0.5677 0.5677 0.5677 0.5677
Larva before boring )
- Corn resistance 0.7125 0.7125 0.7125 0.7125
(1~ 3instar)
Steinernema feltiae 1. 0000 1. 0000 0.5148 0.5427
Predator and others 0. 9565 0. 7375 0. 7083 0. 6954
<4NO. ) Beauveria bassiniana 0. 8146 0.7258 0. 6547 0.7184
Larva after boring )
. Steinernema feltiae 1. 0000 1. 0000 0. 3476 0.4592
(4~ >5instar)
Diapause 0. 2812 0. 2812 0. 2812 0.2812
Beauveria bassiniana 0. 8357 0.7628 0. 7546 0.7164
P Ichneumom 0.9531 0.9531 0.9531 0. 9531
upa
P Steinernema feltiae 1. 0000 1. 0000 0.6123 0.6347
Noneclosion 0. 9045 0. 7924 0. 4522 0.5072
Adul Ratio of female 0.5246 0.5246 0.5246 0.5246
ult
Probability of standard egg 0.5631 0.5631 0.5631 0. 5631
(D) Index of population trend 9.1863 0. 7864 0.2186 0.1565
(ITIPC) Interference index of population control — 0. 08561 0. 02380 0. 01704
* The egg’s density:35 /100 35 lumps of egg per 100 corn plants
3 %

Table 3 Natural population life table of Acb in different measures of the ecological control when the egg’s density is high level

(S;) Survival ratio of active factor

(S:) Stage (F;) Factor . Spreading Releasing 7T'.
( 1" ) Releasing o . .
e 1 o nematode ostrininae and Spreading
CK((Y1) T. ostrininae
granule nematode granule
Predator and others 0. 8159 0. 7154 0. 8209 0.7749
Egg Parasite 0. 9825 0. 3458 0. 9825 0.5403
Nonhatch 0.9147 0.7281 0.9147 0.8543
Predator and others 0.8743 0. 8125 0. 9034 0. 8251
a-~3 Larva transfer 0.5677 0. 5677 0. 5677 0.5677
Larva before boring .
. Corn resistance 0.7125 0.7125 0.7125 0.7125
(1~ 3instar)
Steinernema feltiae 1.0000 1. 0000 0.6785 0.5138
Predator and others 0. 9657 0. 8124 0. 8183 0.7017
“~5 Beauveria bassiniana 0. 8735 0. 9387 0. 7542 0.6253
Larva after boring .
. Steinernema feltiae 1. 0000 1. 0000 0.4764 0.4603
(4~5instar)
Diapause 0.2812 0. 2812 0. 2812 0.2812
Beauveria bassiniana 0.9283 0. 8637 0. 8557 0. 6982
p Ichneumom 0.9842 0.9842 0.9842 0.9842
upa
P Steinernema feltiae 1. 0000 1. 0000 0.7235 0.5238
Noneclosion 0. 9534 0.8127 0.5789 0.6183
Adul Ratio of female 0. 4897 0. 4897 0. 4897 0. 4897
ult
Probability of standard egg 0. 5017 0. 5017 0. 5017 0.5017
(I) Index of population trend 13.5563 2.2297 1. 3562 0.1982
(ITPC) Interference index of population control 0.1645 0.10004 0.01462

* The egg’s density:62 /100 62 lumps of egg per 100 corn plants
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