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Correlation between meteorological factors and abundance of non-target
pests in cotton fields in Anyang, Henan Province, China
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State Key Laboratory of Coiton Biology/ Institute of Cotton Research of CAAS, Anyang, Henan 455000, China

Abstract; [ Background]In recent years, global climate change continually, and it has a great influence on the farmland ecosystem
and insect pests. [ Method] How climate factors (average temperature, relative humidity and rainfall) in January to August from
2009 to 2013 affect population densities of non-target pest species in the two kinds cotton fields were systematically determined in
field plot at Anyang, Henan Province. [ Result]For the cotton aphid ( Aphis gossypii) , the average populatin density was correlated
with temperature from January to August but not relevance with relative humidity and total rainfall. For the cotton leathopper ( Em-
poasca biguitula) , the population density positively correlated with the rainfall from January to April, and negatively correlated with
relative humidity from January to August. For the cotton whitefly ( Bemisia tabaci) , population density was negatively correlated with
rainfall from May to August. The average temperature May to August, whereas relative humidity from May to August negatively af-
fected Thrips tabaci population density. Mirids in the cotton fields are probably affected by a combination of climate factors. [ Conclu-
sion and significance ] Non-target pests in the conventional and Bt cotton fields responded similarly to these climate factors. These re-
sults can provide a theoretical basis for forecasting population dynamics of pests, playing a very important guiding role in the preven-
tion and treatment of cotton pests.
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Table 1  The climate data during June ~September during 2009 ~2013 at Anyang, Henan Province
L4 E Average temperature (°C) MXHEE Relative humidity (%) [T Rainfall (mm)
O Year T4 58 A 1-8 1 [~4J1  5-8J1  1-8J] 1~4J1  5-8J1  1-8J]
Jan~Apr  May~Aug Jan~Aug Jan~Apr  May~Aug Jan~Aug Jan~Apr  May~Aug Jan~Aug
2009 5.5 24.9 15.2 66.3 78.8 72.5 10.3 72.3 41.3
2010 4.4 25.0 14.7 62.7 82.3 72.5 8.3 96.5 52.4
2011 5.1 24.8 14.9 57.8 81.6 69.7 6.5 48.6 27.5
2012 5.5 25.6 15.5 58.3 66.8 62.5 36.8 106.9 71.8
2013 5.5 25.6 15.6 62.4 76.6 69.5 0.0 84.8 42.4
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Fig.1 The population densities of Aphis gossypii in conventional
and Bt cotton fields during 2009 ~2013
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Fig.2 The population densities of Empoasca biguttula in conventional

and Bt cotton fields during 2009 ~2013
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Fig.3 The population densities of Bemisia tabaci in conventional
and Bt cotton fields during 2009 ~2013
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Fig.4 The population densities of Thrips tabaci in conventional
and Bt cotton fields during 2009 ~2013
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Fig.5 The population densities of Miridae in conventional
and Bt cotton fields during 2009 ~2013
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Table 2 Correlation between densities of several piercing-sucking pests in conventional

and Bt cotton and the three microclimate factors in critical periods

SFEEIREE Average temperature (°C)

AEXEEE Relative humidity (%)

T Rainfall (mm)

RIS H by

Pests Month CCRI 49 CCRI 41 CCRI 49 CCRI 41 CCRI 49 CCRI 41
R R? R R R R R R? R R? R R?

i) 1~4 1618.6 0.2437 1764.5 0.3193 -183.0 0.1739 -163.4 0.1530 -20.9 0.0376 -9.5  0.0086

Aphis gossypii 5~8 2478.0 0.4259 2686.0 0.5518 -69.0 0.0800 -93.3 0.1613 -7.1 0.0109 0.1  0.0001
1~8 2670.7 0.4305 2902.6 0.5608 -148.7 0.1569 -170.3 0.2270 -14.51 0.0242 -3.5 0.0016

e e 1~4 -5.8 0.0019 16.7 0.0121 -12.2  0.4809 -17.9 0.7776" 3.9 0.8080" 3.9  0.6230

Enpoasca biguwtula— 5~8 61.3 0.1624 53.9  0.0940 -7.2 0.5396 -7.5 0.4376 1.59 0.3262 0.7  0.0482
1~8 30.8 0.0356 43.9 0.0541 -13.0 0.7431 -15.4 0.7856" 2.99 0.6108 2.1 0.2423

A T 1~4 16.5 0.0001 143.9 0.0509 -107.4 0.3053 -24.3 0.0809 -10.3 0.0462 -4.9  0.0550

Bemisia tabact ~ 5~8 -844.1 0.2517 -418.2 0.3206 37.3  0.1191 16.1 0.1152  -25.7 0.7356 -12.3 0.8662"
1~8 -472.3 0.0686 -129.4 0.0267 4.9 0.0009 10.2  0.0195 -25.2 0.4671 -13.5 0.5509

e 1~4 71.8  0.3397 40.8 0.1395 -4.4 0.0721 -5.2 0.1265 1.7 0.1828 2.0 0.3037

Trips tabaci 5~8 141.1  0.9775™ 122.2 0.9326™ -7.7 0.6997 -7.0 0.7333 1.5 0.3412 1.7 0.5415
1~8 136.4 0.7950* 101.6 0.5616 -10.7 0.5756 -10.1 0.6581 2.1 0.3445 2.3 0.5547

% Mirid 1~4 -9.9 0.6521 -4.7 0.3500 -0.2  0.0227 0.01 0.0001 0.1 0.1374 0.1  0.3241
5~8 -5.2 0.1337 -1.9 0.0409 0.1 0.0127 0.08 0.0171 0.1 0.1428 0.1  0.3238
1~8 -10.6 0.4860 -4.7 0.2262 0.1 0.0005 0.10 0.0109 0.1 0.1767 0.11 0.4067

RBFENAREGR AMEREL, * FRRAE 0.05 AT L2502, ™ FR7E0.01 KTV LESBE,
R is regression coefficient; R? is correlation coefficient. * Significant at P<0.05; ** Significant at P<0.01.
XA B S A T TR N T8 5~8 HEY &% 3k

PR, R AR AR 5~ 8 HARXS
DB BE L AF X 0 R R A 2 A IR B B A OG
P, 5 Khan et al.(2010) . Vennila et al.(2007a) FJHfF
FEER B, Lu & Wu (2011) 785 % B A F AR
Xof i X 2t T e AR 2 R R A 9 SR T A v
JEAR TaF AR KRR T s AN 45 R 3R]
SESA AL | AE X R B TR A X i 34 B
Wi o 3T BE SR T A B — A X B R AE T i
J5 B AL E) B RARET 2 AR A 2w AE
IEER

AL A AT RE XS AR Y HL B 5 e S
VA BRI — 5 B Bk K ( Crawford et al., 1989)
W, BEAE A IR 0 A2 Ak, FEAIEFE B ) o )3 B
—JRA W R - IR, A58 22 Rh 2R W) R 3R Z (R 1Y
EHAE X A 25 R g v B R A2 B R kA L
AR5, R FE e ) M B A 0

TGz, 2000, AR AR S A SN JEat:
SFHUH BT T bAAR A

it N BRI RO, 2007, 416 953 54 15 —12.4—
2007 e S DA S IL 7 it PR BT 2 4 A P AR A 5 4
Wy B £ B PE . hitp://www. doc88. com/p —
0406863223780.html.

Aldyhim Y N and Khalil A F. 1993. Influence of temperature
and daylength on population development of Aphis gossypii on
cucurbitapepo. Entomologia Experimentalis et Applicata, 67
167-172.

Arif M J, Gogi M D, Mirza M, Khuram Z and Faisal H. 2006.
Impact of plant spacing and abiotic factors on population dy-
namics of sucking insect pests of cotton. Pakistan Journal of
Biological Sciences, 9: 1364-1369.

Bale J S, Masters G J, Hodkinson I D, Awmack C and Bezem-
er T M. 2002. Herbivory in global climate change research
direct effects of rising temperature on insect herbivores. Glob-

al Change Biology, 8. 1-16.



3 4]

HETH AT S5 < AR AR SAR T 2R e A 2 BE 5 UG 1 ) SR A

- 237 -

Chen C C and McCarl B A. 2001. An Investigation of the rela-
tionship between pesticide usage and climate change. Climat-
ic Change, 50 475-487.

Claudia N H and Silvia D. 2010. Relationship between behavior
and physiology in an invasive pest species: oviposition site
selection and temperature-dependent development of the ori-
ental fruit moth ( Lepidoptera; Tortricidae) theses mutants
are incorporated into the model. Environmental Entomology,
39: 561-569.

Crawford ] W, Duncan J M, Ellis R P, Griffiths B S, Hillman
J R, MacKerron D K L, Marshall B, Ritz K, Robinson D,
Wheatley R E, Woodford J] A T and Young I M. 1989. Global
Warming . the Implications for Agriculiure and Priorities for
Research. Invergowrie, Dundee: Scottish Crop Research In-
stitute.

Ghafoor A, Hassan M, Alvi Z H and Kousar. 2011. Impact of
different varieties of stub cotton on population dynamics of
whitefly at Faisalabad, Pakistan. Pakistan Journal of Zoolo-
gy, 43: 25-28.

Hughes J, Hern A and Dorn S. 2004. Preimaginal environmen-
tin buences adult bight in cydiamolesta (Lepidoptera; Tortri-
cidae) . Environmental Entomology, 33: 1155-1162.

Kiihrt U, Samietz J and Dorn S. 2006. Thermal response of a-
dult codling moths. Physioly Entomology, 31: 80-88.

Lu Y H and Wu K M. 2011. Effect of relative humidity on pop-
ulation growth of Apolygus lucorum (Heteroptera; Miridae) .
Applied Entomology and Zoology, 46. 421-427.

Manrique V J, Cuda P, Overholt W A and Diaz R. 2008. Temper-
ature-dependent development and potential distribution of
Episim usutilis (Lepidoptera; Tortricidae ) , acandidate biologi-

cal control agent of Brazilian peppertree (Sapindales: Anacardi-

aceae) in Florida. Environmental Entomology, 37 862—870.

Michele R, Jacques B and Conrad C. 2002. Relationship be-
tween temperature and developmental rate of Stethorus punc-
tillum ( Coleoptera: Coccinellidae) and its prey Tetranychus
medanieli ( Acarina; Tetranychidae ). Environmental Ento-
mology, 31: 177-187.

Murugan M and Uthamasamy S. 2001. Dispersal behaviour of cot-
ton whitefly, Bemisia tabaci under cotton based garden land
agro-ecosystem of Coimbatore. Madras Agricultural Journal,
88. 1-6.

Pinheiro F, Diniz I R, Coelho D and Bandeira M P S. 2002.
Seasonal pattern of insect abundance in the Brazilian cerrado.

Austral Ecology, 27 132-136.

Shivanna B K, Gangadhara N B, Basavaraja M K, Nagaraja R,
Kalleswara Swamy C M and Karegowda C. 2011. Impact of abi-
otic factors on population dynamics of sucking pests in trans-
genic cotton ecosystem. International Journal of Sciences Natu-
ral, 2. 72-74.

Umar M S, Arif M J, Murtaza M A, Gogi M D and Salman M.
2003. Effect of abiotic factors on the population fluctuation
of whitefly, Bemisia tabaci ( Genn.) innectaried and nectari-
less genotypes of cotton. International Journal of Agricultural
Biology, 5: 362-368.

Vennila S, Biradar V K, Sabesh M and Bambawale O M.
2007a. Know Your Cotton Insect Pest Thrips. Crop Protect,
Folder series: 3.

Vennila S, Biradar V K, Sabesh M and Bambawale O M.
2007b. Know Your Cotton Insect Pest Whiteflies. Crop Prot-

tect, Folder series; 4.

(FTAESR A M AR )



- 238 - YRR Journal of Biosafety 024 %




