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Effects of chemical insecticides on populations of insect pests and

natural enemies in different cotton fields

SU Li"*, GE Feng'", LIU Xiang-Hui' (1. State Key Laboratory of Integrated Management of Pest Insects
and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing 100080, China; 2. Agricultural College,
Guangzi University,s Nanning 530005, China). Acta Ecologica Sinica2003,23(12):2631~2641.

Abstract : Effects of chemical insecticides on populations of insect pests and natural enemies in 6 types of
cotton field were studied in Raoyang County. Hebei Province, China in 1999. The cotton field types
included: spring-planting cotton (planted on 27 April), late-planting cotton (planted on 15 May),
summer-planting cotton (planted on 15 June), cotton-wheat intercropping in spring (planted on 27 April),
cotton-bean intercropping (planted on 27 April), and cotton-wheat intercropping in summer (planted on
30 May). Treatments included an untreated plot and a plot sprayed insecticides for bollworm and cotton
aphid control (Monocrotophos and Methomyl, respectively). Cotton varieties were conventional.

The results showed that chemical insecticides evidently affected population sizes of insect pests and
natural enemies. Chemical control reduced numbers of the cotton aphid. Aphis gossypii in early cotton
growth stage., but numbers of cotton aphid in untreated plots was similar compared with numbers in
treated plots in middle and later cotton growth stages. Except for cotton-bean intercropping field,

numbers of the cotton red spider, Tetranychus cinnabarinus and the bollworm., Helicoverpa armigera in
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untreated plots were higher than in treated plots in other cotton fields. The numbers of thrips, Thrips
tabaci in treated plots were higher compared with untreated plots in spring-planting, late-planting.,
summer-planting . cotton-wheat intercropping in spring, however, lower in cotton-bean intercropping and
similar in cotton-wheat intercropping. Chemical control acutely reduced numbers of natural enemies,
which in treated plots were lower in monoculture cotton fields than in intercropping cotton fields.
Reduction in numbers of ladybird beetles and predatory true bugs was more significant than that in
predatory spiders numbers in treated plots.

Insect pests numbers in intercropping cotton fields weren’t lower than in monoculture cotton fields,
but effects of intercropping systems were significant on cotton red spiders, lower on cotton aphids.
Natural enemies numbers in intercropping cotton fields were higher than in monoculture ones. Numbers of
ladybird beetles and predatory spiders in intercropping cotton fields were significantly higher compared
with monoculture ones, but difference of predatory true bugs numbers between intercropping and
monoculture cotton fields wasn’t significant. Planting dates evidently affected predatory spiders but didn’t
significantly affected cotton aphids, ladybird beetles and predatory true bugs numbers.

Effects of chemical insecticides on systems of insect pests and natural enemies were different in
different cotton fields or different insect pests and natural enemies, and could be divided into three types:
I . Not affected the correlation of insect pests and natural enemies; I . Weakened the correlation of insect
pests and natural enemies; II. Enhanced the correlation of insect pests and natural enemies. For example,
the system of ladybird beetles and cotton aphids was badly destroyed, but the correlation of Synaema
globosum japonicum and bollworms was strengthened in treated plots.

Key words: cotton fields; chemical insecticides; insect pest population; natural enemies population;
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Fig. 1 Dynamic change of population numbers of Aphids gossypii and Tetranychus cinnabarinus in different cotton
fields

A': spring-planting cotton field; B:late-planting cotton field; C:summer-planting cotton field; D: cotton-wheat
introcropping in spring; E:cotton-bean intercropping; F:cotton-wheat intercropping in summer; N: number of

individual
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Fig. 4 Dynamic change of numbers of predatory spiders in different cotton fields
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Table 1 Effects of chemical insecticides on main insect pest populations in different cotton fields

Aphids gossypii Tetranychus cinnabarinus — Helicoverpa armiger Thrips tabaci
Type of Accumul- Accumul- Accumul- Accumul-
cotton fields ative Percﬂfm ative Percﬂfnf ative Perc?nf ative Percufnf
Numbers Numbers Numbers Numbers
(5m?) reee (5m?) rese (5m2) reee (5m?) rese
A
NC 41128 54. 22 34125 44.99 36 0. 05 385 0.51
CC 32861 89. 30 3139 8.53 32 0.09 517 1. 40
B
NC 47985 94. 32 1201 2. 36 52 0.10 1029 2.02
CC 42079 94. 54 915 2. 06 36 0. 08 1122 2.52
C
NC 63318 96. 81 1254 1.92 57 0. 09 283 0.43
CC 53254 98. 39 68 0.12 13 0.02 451 0. 83
D
NC 82402 97.70 584 0. 69 35 0. 04 517 0.61
CC 92513 98. 14 183 0.19 30 0.03 653 0. 69
E
NC 38281 97.70 56 0.14 22 0. 06 423 1.08
CC 43254 98.90 68 0.16 33 0. 08 176 0. 40
F
NC 48345 95.3 1108 1. 60 76 0.15 809 1. 60
CC 57245 97. 8 94 0.16 53 0. 09 808 1.38
NC. No-control plot; CC, Chemical control plot; A~F 1 A~F are the same as fig. 1
2.2.2 6 N
, 3 88.56%6~97.99%
»  76.70%~88.35%, . ,
. Propylaea japonice s
Orius minutus . Gecoris pallidipennis Nabis sinoferus s
Lycosidae . Synaema globosum japonicum Erigonidium graminicola
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Table 2 Effects of chemical insecticides on main natural enemy populations in monoculture cotton fields

A B C
0, 0, 0,
Accumulative % Accumulative % Accumulative %
. , Percentage R Percentage , Percentage
Species  numbers(5m?) numbers (5m?) numbers (5m?)
NC CcC NC CcC NC cC NC CcC NC CcC NC CcC
(@D 54 72 4.22 10. 03 88 77 10.70  12.60 32 40 3.49 8.47
(2) 127 46 9.92 6. 41 100 51 12.16 8.35 165 38 18. 01 8.05
(3) 213 103 16. 64 14. 34 111 113 13.50  18.49 92 86 10.04 18.22
4 106 25 8.28 3.48 19 5 2.31 0.82 195 33 21.29 6.99
5 242 73 18.91 10. 17 62 58 7.54 9. 49 41 17 4.48 3. 60
(6) 116 85 9.06 11. 84 68 29 8.27 4.75 152 69 16.59 14.62
D 19 37 1.48 5.15 54 50 6.57 8.18 49 32 5.35 6. 87
8 232 169 18.12 23.54 167 113 20.32  18.49 73 69 7.97 14.62
(1) Trombidiidae 5 (2) Propylaea japonice 3 (3) Orius minutus 5 (4) Gecoris pallidipennis
; (5) Nabis sinoferus 5 (6) Lycosidae 3 (7) Synaema globosum japonicum ;5 (8) Erigonidium
graminicola
3

Table 3 Effects of chemical insecticides on main natural enemy populations in intercropping cotton fields

D E F
Accumulative % Accumulative % Accumulative %
Species  numbers(5m?) Percentage numbers (5m?) Percentage numbers (5m?) Percentage
NC CcC NC CcC NC cC NC CE NC CcC NC CcC
(D 56 125 2.68 6.76 72 56 7.56 8.15 55 154 4.26 17.76
(2) 207 163 9.14 8.82 147 86 15.42 12.52 324 151 8.53 17. 42
3 156 167 6. 89 9.03 88 84 9.23 12.23 128 206 11.79 23.76
4) 82 99 3.93 5.35 5 5 0.52 0.73 177 49 8.66 5.65
(5) 103 105 4. 94 5.68 163 129 17.10 18.78 130 46 5. 80 5.30
(6) 173 149 7.64 8. 05 70 38 7.34 5.53 87 84 6. 74 9.69
7 111 66 5.32 3.57 89 39 9.33 5.68 75 13 5.81 1.50
(8) 794 605  35.06 32.72 228 143 23.92  20.81 77 82 5.97 9.46
(1) Trombidiidae ; (2) Propylaea japonice 3 (3) Orius minutus 5 (4) Gecoris pallidipennis
: (5) Nabis sinoferus 3 (6) Lycosidae 3 (7) Synaema globosum japonicum 5 (8) Erigonidium
graminicola
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Table 4 Correlation of main insect pests and natural enemies in different cotton fields

[. A 1 2 3 4 5 6 7
) NC —0. 251 0.527* 0. 367 0. 386 0.563" " 0.441* 0. 341
CcC —0.076 0.197 0.238 0.012 0.015 0.166 0.031
) NC —0.232 0.303 0. 325 —0.070 0.012 0. 031 —0.220
CC —0.129 —0.093 —0.093 —0.136 —0. 065 —0.165 0. 068
® NC —0.229 0.014 0.233 0.650" * 0.473* 0.565* * 0.627**
CC 0. 091 —0.181 0.182 0.135 0.453* —0.028 0.374
) NC —0. 206 0. 349 0.212 0.496* 0.539" 0. 351 0. 424
CcC 0. 090 0. 384 0. 341 0.131 0.120 0. 347 0.016
. C 1 2 3 4 5 6 7
©) NC —0.409 0.684** —0.026 —0. 056 —0.153 —0.035 —0.189
CC —0.324 0.103 —0. 280 —0.127 —0. 054 —0.166 0. 241
@ NC —0.312  —0.037 0.459 0.531*  0.037  —0.082 —0.162
CcC 0.181 —0.072 0.323 0.120 —0.106 0.514* 0. 282
©) NC —0. 311 —0. 240 0. 355 0.669" * 0.168 0. 384 0.159
CC —0.159 —0.091 0. 244 0. 181 0.169 0. 081 0. 150
@) NC 0. 004 —0.236 0.515" 0.223 0.156 0.093 0. 375
CC 0.323 —0.143 0.776" * 0. 255 0. 208 0.525* 0.583"
m. D 1 2 3 4 5 6 7
©) NC —0. 348 0.674** 0.157 —0.032 0.157 0.114 0.103
CC —0.271 0. 284 0.027 —0.094 —0.093 —0. 266 0. 060
@ NC —0. 253 0. 301 0. 295 —0.003 0. 285 0. 396 0. 209
CC —0.191 0.229 0.129 0.108 —0.038 0. 057 —0.074
® NC —0.095 0.233 0.459* 0.227 0.527* 0.567" " 0. 360
CcC 0.017 0. 336 0.525* 0.393 0. 294 0. 358 0.122
@) NC 0.392 0. 206 0.476* 0.482* 0.486* 0. 009 0.379
CC 0.161 0.120 0.508* 0. 260 0.411 0.128 0. 285
V. F 1 2 3 4 5 6 7
©) NC —0.111 0.576** 0.121 —0.035 —0. 240 0.447* 0. 326
CcC —0. 208 0.504* —0.261 —0. 269 —0.271 —0. 264 —0.316
) NC 0. 020 0.874* 0. 087 —0.117 —0. 245 0.224 —0. 057
CC —0.131 0.565** —0.176 0.115 —0.175 —0. 141 —0.113
® NC 0.019 0.163 0.153 0. 339 0, 151 0.526* 0.575**
CcC 0.164 0. 305 0.283 0.472* 0 1150 0.123 0.413
) NC —0. 081 0. 081 0.737** 0.168 0: T 1:6 0.757** 0.228
CC 0.052 0.071 0. 006 TN 710 —0.024 —0.076 —0.071
V. B 1 2 3 5 6 7
©) NC —0.269 0.120 50276 —0.238 —0.011 0.234
CC —0. 257 0. 385 —0.212 —0. 242 —0.157 —0.183
@ NC —0. 265 —0.110 —0.178 —0.114 0.013 0. 068
CcC —0.199 —0.143 —0.181 —0.078 0. 200 0.092
©) NC 0.021 0. 252 0. 348 0.138 0. 359 0.659* *
CcC 0.626" 0. 048 0.887* * 0.902** —0.183 0.831**
@ NC —0.230 0.426 0. 306 —0.015 0.379 0. 359
CcC 0. 000 0.207 0. 204 —0.072 0. 155 0.061
Vi E 1 2 3 5 6 7
) NC —0. 289 0. 448" —0. 301 —0.182 0. 064 —0.164
CC —0.179 0.431 0.189 0. 384 0. 090 —0.215
@ NC —0. 268 0. 247 —0. 261 —0.277 —0.023 —0.227
CC —0.072 —0.003 0.272 0. 244 —0.081 —0. 088
® NC —0.134 0.093 0. 376 0.101 0. 235 0.128
CC —0.216 —0.026 0. 039 —0.063 0.319 0. 262
™ NC —0.210 0.239 0. 089 0. 209 0.334 0.033
CcC —0.099 0. 364 0.168 0.186 —0.061 —0.102
* Po.os Statistically significant difference at P<C0. 05; * * Po. o

Statistically significant difference at P<C0. 01.() Aphids gossypii @ Tetranychus cinnabarinus 3) Helicoverpa armiger (1)
Thrips tabaci 1. Trombidiidae 2. Propylaea japonice 3. Orius minutus 4. Gecoris pallidipennis

5. Nabis sinoferus 6. Synaema globosum japonicum 7. Erigonidium graminicola
Y
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Table 5 Two way ANOVA of effects of factors on numbers of Aphids gossypii and Tetranychus urticae in different cotton
fields
Source of variance Aphids gossypii Tetranychus cinnabarinus
DF F P DF F P
Type of cotton field 5 0. 80 0.5506 5 8. 24 . 0001
Control 1 2.96 0. 0878 1 7.60 . 0063
X Control X Type of cotton field 5 0. 07 0.9967 5 5.83 . 0001
Planting type 2 1. 97 0.1412 2 4. 36 . 0139
Control 1 0. 00 0.9971 1 6. 33 . 0125
X Control X Planting type 2 0. 25 0.7784 2 2.82 . 0619
Planting date 3 0.52 0.6674 B 1. 81 . 1458
Control 1 0. 00 0.9728 1 6.16 . 0138
X Control X Planting date 3 0.12 0.9474 3 1. 36 . 2551
6 s
(P<<0.05), (P>0.05);
(P<<0.05), (P>0.05);
(P<<0.05), (P>0.05);
(P<<0.05), (P>0.05),
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Table 6 Two way ANOVA of effects of factors on numbers of main natural enemies in different cotton fields

) Ladybird beetles Predatory true bugs Predatory spiders
Source of variance
DF F P DF F P DF F P
Type of cotton field 5 1. 81 0.1120 5 2.02 0.0774 5 11.67 0. 0001
Control 1 6.49 0.0115 1 6. 56 0.0111 1 4.50 0.0349
X
5 . 0.41 0. 8430 5 1.47 0.1992 5 0. 20 0.9635
Control X Type of cotton field
Planting type 2 4.21 0.0160 2 2.26 0.1069 2 9.76 0. 0001
Control 1 6. 58 0.0109 1 6.42 0.0119 1 2.54 0.1126

X

2 0.12 0. 8907 2 0. 90 0. 4067 2 0. 49 0. 6451

Control X Planting type

Planting date 3 2.13 0. 0971 3 2.28 0. 0800 3 3.83 0. 0105
Control 1 6.51 0.0114 1 6. 43 0.0119 1 3.16 0. 0769

X

3 0.52 0.6657 3 0.55 0. 4067 3 0. 04 0.9903

Control X Planting date
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