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Effects of chemical control on diversity of insect pests and predatory natural enemy

communities in cotton fields under different cultivating regimes
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Abstract: Effects of chemical control on diversity of insect pests and predatory natural enemy were investigated in 8 types
of cotton fields in Raoyang County, Hebei Province in 1999. The results showed that chemical control affected diversity
and homogeneity indices, richness and the numbers of pests and predators in different types of cotton fields- Chemical
control had a more significant effect on the diversity of predator than pest communities- The effects of chemical control
differed in different types of cotton fields and in different stages of the growing cycle : the effects were more prominent in
cotton monocultures or cotton-bean intercropped fields than in those with cotton-wheat intercropping: in late~sown than
early sown fields, and in untilled fields than tilled fields- The effect was less on the edges of intercropped cotton fields
than in the middle- The insect pest community was more sensitive to chemical insecticides at the early stage of the grow-
ing cycle; while chemical control significantly influenced the insect predator community throughout the growth period of
cotton plants -
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Table 1 Diversity and abundance of insect pests and their predatory natural enemies in different types of cotton fields

ZE 1 Insect pests

B P K Predatory natural enemies

A 2K PIFEL () B (V) PIFEL (S) BARE (V)
Type of cotton Species number Individual number Species number Individual number
fields el i KB b A (%) KB i i i B ()

uc” cc? uc cc Change uc cc uc cc Change
HiERT 2© 14 14 75852 36799  —51.5 19 16 1280 691 —46.0
it m b® 13 14 50875 44511 —12.5 18 17 822 611 —25.7
giEtE 14 14 63307 43733  —30.9 17 17 916 472 —48.5
SRR 0 15 14 62137 46428  —25.3 17 16 1605 839 —47.7
BN O 13 13 92176 94121 +2.1 17 17 1205 128 —6.4
#wtam @ 14 14 78134 83429 +6.8 16 16 2 086 849 —11.4
AT 15 12 39180 43737 +11.6 16 19 982 687 —30.0
e 14 13 50714 58514  +15.4 17 15 1 290 867 —32.8

@ UC . Uncontrolled plot : @ cc. Chemically controlled plot ; @ 2y, (%)

ber in CC— insect number in UC) | insect number in UC

(HEBIARB R AARD HRBTASREL Change (70) = (Insect num-

@ a: spring-sown cotton; b: late sown cotton; ¢: summer-sown cotton; d: untilled cotton; e: edge of cotton-wheat intercropped fields in spring: f: cotton-wheat

intercropped fields in spring; g: cotton-bean intercropped fields; h: cotton-wheat intercropped fields in summer- The same for the following tables and figures-

®2 UBXERBEREERSHRERHAESHEEERNNERAGEM
Table 2 Two way ANOVA on the effects of chemical control on the diversity of insect pest and

predatory natural enemy communities in different cotton fields

5 26750 E H Insect pests B M K H Predatory natural enemies
Type of cotton F value F value

fields H® E? 5@ Ln N® H E S Lo N
HABMIE a 0.01 0.38 0.07 10.95%* 7.74% 7 1.36 20.99%* 19.97° %
FARKIH b 1.64 0.30 6.62" 1.00 2.62 0.51 1.19 8.32% "
HREMH c 0 1.77 2.70 0.84 1.46 0.00 4.461 6.79" "
GHFRE d 13.94% % 5.98" 12.18* * 0.00 3.24 6.53" 10.07* % 12.447 %
HEERD e 1.10 0.03 0.38 0.01 0.45 0.03 1.21 0.41
HEME f 4.03 2.74 1.36 0.17 0.34 0.07 0.54 1.87
S g 2.24 4.141 5.38% % 5.63* 3.95 0.041 0.84%* 17.43" %
FEKH h 0 0.10 0.26 0 8.97* 2.37 5.67% 7.06"

O F -4 gl ZRE P8 50 Shannon-Wiener index of diversity ; @ 51 PEFE B Tndex of evenness: @ F B FF Richness: @ AMAK Individual number;

*
)

* % BIEIRTE Po.os M1 Po.on K257 8.3 Statistically significant difference at P<<0.05 and P<<0.01 respectively
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Fig- 1 Numerical dynamics of insect pests and their predatory natural enemies in different types of cotton fields
— @R IXE W insect pests in UC plot ; —L— LB X % H insect pests in CC plot ;
— AR RK predatory natural enemies in UC plot; — X —f¥Bj X K& predatory natural enemies in CC plot
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Fig- 2 Dynamics of diversity indices of insect pests and their predatory natural enemies in different types of cotton fields
— @R IXE H insect pests in UC plot —L— LB X % H insect pests in CC plot ;
— A RPFX KK predatory natural enemies in UC plot; — X —f{¥Bj X K& predatory natural enemies in CC plot
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Fig- 3 Cluster analysis of insect pests and their predatory natural enemies in different types of cotton fields
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0.05), MR, & B B HIABEE T 3R
KEEEE Z RO B3 (P=0.05), (b
FEL 7 AR RV E R AR SRR RO A
BF (P=0.05), PIFhR R4 & D4 REY,
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®3 FEXEREEHSHEERBSHEEZMNERNNERAEZS T
Table 3 Two way ANOVA on factors potentially affecting the diversity of insect pests and their predatory

natural enemies in different types of cotton fields

W %

Pest insect community

F B R RE %

Predatory natural enemy community

Source of variance

DF F P DF F P
H H1 287 Type of cotton field 7 2.60 0.01 7 2.40 0.02
B3 Control 1 0.35 0.56 1 6.14 0.01
B3 96 >< 1 B 2£A Control Xtype of cotton field 7 0.40 0.90 7 0.74 0.64
P H ] Sowing date 3 0.73 0.54 3 3.34 0.02
B3 Control 1 1.52 0.22 1 6.09 0.01
5 ¥ < #& Pk H 1 Control X sowing date 3 0 1.00 3 0.39 0.76
48 752 Cropping regime 1 0.14 0.70 1 0.04 0.84
B3 Control 1 0.34 0.56 1 5.97 0.01
B35 X Fii 2 Control X' cropping regime 1 0.63 0.43 1 0.24 0.62
HrE = Tilling method 1 7.38 0.01 1 5.80 0.02
B3 Control 1 0.35 0.56 1 6.07 0.01
B 6 X HHEJTZC Control Xtilling method 1 1.44 0.23 1 0.15 0.70
Wi E#H Cotton in edge and middle 1 1.88 0.17 1 1.12 0.29
Ffii& Control 1 0.34 0.56 1 6.01 0.01
By ¥ X A1 5 Control X cotton in edge and middle 1 0 0.95 1 1.44 0.23
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