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Effects of different farming technologies on the population dynamics
of pests and their natural enemies in rice fields

LI Xue-Mei ZHENG Xiao-Xu HE Shuai-Jie YANG Feng-Lian WU Gang

(Hubei Insect Resources Utilization and Sustainable Pest Management Key Laboratory,

College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract [Objectives] The purpose of this study was to evaluate the effects of three rice farming methods; conventional
rice paddies, and those with either shrimp farms or co-planted with Vetiveria zizanioides), on the population dynamics of rice
pests and their natural enemies, in order to help prevent and control pest outbreaks and conserve natural enemy populations in
paddy fields. [Methods] Visual inspection, net sweeping, pot-patching and stripping, were used to collect and count rice
pests (rice planthoppers, rice leathoppers and rice borers) and their natural enemies (rice spiders, grass midges, Crytorrhinus
lividipennis and Paederus fuscipes), during the rice heading stage. [Results] Significantly fewer rice planthoppers were
observed in paddy fields co-planted with V. zizanioides than conventional rice paddies, or rice paddies with shrimp farms
(P<0.05). Significantly higher numbers of rice leathoppers and rice borers were found in conventional rice paddies relative to
those with V. Zizanioides or shrimp farms (P<0.05). The natural enemies of rice pests were spiders, grass midges, C.
lividipennis and P. fuscipes. Significantly higher numbers of P. pseudoannulata, Pirata subpiraticus and C. lividipennis were
found in paddies co-planted with V. zizanioides, or with shrimp farms, than conventional paddies (P<0.05). [Conclusion]

Significantly fewer rice leathoppers and rice borers were observed in paddies co-planted with V. zizanioides and with shrimp
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farms than conventional paddies.

Key words farming technology; rice-shrimp co-cultivating; Vetiveria zizanioides; rice pests; population dynamics of natural
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R1 IMREBERATREERMABNMELE (PHBAEE)

Table 1 Population dynamics of rice pests and natural enemies under three farming technologies (mean+SD)

PR RA

MM B8 Ricefield arthropods

Farming technologies

JKFEE HL Rice pests

kS Spiders REEEL Natural enemies

HIAEMEH Conventional rice
FEUFILA/EH Rice-crayfish field
FARHHELE N V. zizanioides rice

1289.53+£383.5a
711.5£262.3 b
422.44209.5 b

900.45+349.8 a
1356.2+410.4 a
1311.8+419.0 a

1111.7+388.2b
1 734.2+400.2 a
1 812.0+420.6 a

FHEAEE A AN ENG FRREANFEERERE AR A 27 23 (P<0.05, Duncan’s L& LK ). T &,

The data followed by different lowercase letters indicate significant difference at the 0.05 level by Duncan’s multiple range

tests between different farming technologies. The same below.

O ZEH Pest
£ ¥I%EZE Araneae

36 000 [
- B X#ZE Natural enemy
g a
:527000' T
£2 1, @
a
/
5\%18000- ‘)
;@.5 ]
G s 9000+ |
e
% B
=0

91 97 914
P AT [A] Survey time
1 EHBETER., WA MXBNMERE

Fig. 1 Numbers of pests, spiders and natural
enemies in conventional ricefield

FE AR AN 8] 71 2 % AR ] 3 25 ek ) £
BENER (P<0.05), FEIF.

Histograms with different letters indicate significant
difference at different survey times (P < 0.05). The same below.
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Fig.2  Numbers of pests, spiders and natural
enemies in rice-crayfish ricefield
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Fig. 3 Numbers of pests, spiders and natural enemies
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Fig. 4 Population dynamics of rice planthopper in
three farming technologies
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Fig. 5 Population dynamics of rice leafhoppers in
three farming technologies
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27 3 MREFELETREROMHNTEN
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M 2 T LU, H RS REARICAE T
I MR 5 4 T P T2 R B0 0l) D RS (HULER
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Fig. 6 Population dynamics of rice borers
in three farming technologies

RFPREREF 20198 H25H, 9 H 1 H.
9H7H.9H14H,. 9H21 H., 9H 28 HiM
ErK FE AR R RO A . 25 SRR, B
UEAE TH P SDLER 20 54 ik 11481 70 AR ke o B 50 i ok
BT R (P<0.05); 3 Fhk 3 #/EFRE H
PR (R /N BRI | N BREER IR | 25 SRR DY o
PR FP IR R EZES (P>0.05); BESE
e o 0 A R AR R T P S S T LR A
M (P<0.05); T FH R AEEERTE 3 FhofesR
PR N E R E 2SS (P>0.05); FEIRAER P
FSFR RO BB IN T A AR A M (P<0.05),

R2 IMREZBELETEEXRHNMEDTS CFHOEATEES)

Table 2 Population dynamics of spiders in three farming technologies (mean+SD)

PNLGUES

RFEAEF R Farming technologies

TR £

Conventional rice

Spider species

T AR A% 1
Rice-crayfish field

AR F AR T

V. zizanioidesrice

FRE ik

P. pseudoannulata
EPVICSLS

Pirata subpiraticus

1] /) R

Erigonidium graminicolum
J\BEER I ik

Theridion octomaculatum
LR itk

Clubiona japonicola

300.15+124.78b

222.33+108.92b

144.52+77.96a

77.82+77.98a

77.82+£50.21a

511.37+172.22ab 589.184216.82a

311.27+116.80ab 422.43+182.26a

211.22+98.18a 111.17+£108.92a

88.93+80.78a 77.82+77.98a

133.40+94.33a 66.70+59.66a

TS SEE R Singa pygmaea
WIS 5% C. lividipennis
TR P. fuscipes
HAE C. calamorum

E% C. albolineata

55.58+£50.21a
88.93+80.78b
66.70+£59.66a
0.00+0.00b
55.58+50.21ab

100.05+69.96a

222.33+116.80a
77.82+77.98a
33.35+55.81ab
44.47+54.46b

44.47+54.46a
211.22+98.18ab
100.05+69.92a

66.70+£59.66a
122.28+50.21a
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3 sgSitie
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A 1 E AR SR —Fh T Z LAY (AL R R A
Fh el A 4 — A R0 ) B0 A S ) D 2 ( 5%
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W b ) A R E B AR T B
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B B ERRINE 212 M TR, 3 Rk AR AL
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H>F AR A H . B R EASE H b A FE G EF
FERRC A RO T (3 A, LR R A 1
ARG REF R AR 5, 1 8-9
A AR, B AR H RS R R
IRARBRANHERC 2 & TR R E I, A AR
VEAE T rprigisk 2k | SRS 4 0 45 K OR R RO 1Y
YRS AE A FRCE , XHAAR B4R T I R ELR A
FERR A A AR (30 o 8 AR AR T P e e
FREEECE T 201929 H 1 H. 9 H 7 HY:H5R
7K (400-500 3k/667 m*), AR AR AR A0
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