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Falling rates of Phenacoccus solenopsis Tinsley on cotton plant under

different rainfall intensity

HAN Wei LIU Huan LU Yong-Yue  ( Department of Entomology South China Agricultural University

Guangzhou 510642 China)

Abstract: In order to understand the impact of the rainfall on the cotton mealybug Phenacoccus solenopsis
Tinsley the artificial rainfall simulator method was used in studying the falling rates of the cotton mealybug
at different rainfall intensity in this paper. The results indicated that the falling rates went up while rainfall
intensity rose. At the same rainfall intensity the higher the mealybug age the lower the falling rates.
Falling rates were little as 0. 7% - 3.3% when the rainfall intensity with 15 mm/h. The falling rates
increased as 7.0% —17. 7% when the rainfall intensity were 45 —75 mm/h. The falling rates varied with
10.0% -23.7% 12.3% -32.3% 13.3% -38.7% and 16.0% -45.7% as the rainfall intensity were
105 mm/h 135 mm/h 165 mm/h and 195 mm/h. The formulations to simulate the relationship between
the rainfall intensity and falling rates of P. solenopsis were Y = 0.2587X""° (1" nymph) VY =
0.2549X"% (2™ nymph) ¥ =0.0266X"*"* (3" nymph) and ¥ =0.0507X" """ ( female adult) .
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Table 1 Falling rates for different stages of Phenacoccus solenopsis on cotton plants when treated by different rainfall intensity

Falling rate ( %)

(mm/h)
Rainfall intensity ! 2 3
Female adult 1" nymph 2" nymph 3™ nymph

15 3.3 +0.58 eA 3.3+1.53 cA 1.0£1.73 dA 0.7 £1.16 dA
45 14.3 +1.53 dA 13.7 +1.53 beA 7.3 £2.31 cB 7.0 £1.00 ¢B
75 17.7 +1.53 cdA 16.7 £2.08 bA 12.3 +2.08 bcAB 8.7 +1.53 heB
105 23.7+1.53 cA 22.3+3.22 bA 14.7 +1.53 bB 10.0 2. 00 beB
135 32.3 £2.08 bA 38.0+1.73 aA 31.7 £2.89 aA 12.3 £2.08 abB
165 38.7 £3.51 bA 37.0 £6.00 aA 33.7 £1.53 aA 13.3 0. 58 abB
195 45.7 +3.06 aA 42.3+6.11 aA 36.0 +1.00 aA 16.0 1. 00 aB
CK 1.7 £0.003 fA 1.0 0. 006 dA 0 eB 0 eB

+ Duncan

(P <0.05) . Note: The falling rates in the table were mean £ SE and same small letter in the same column and

same capital letter in the same row indicated no significant difference at the 0. 05 level ( Duncan’s multiple range test) .
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Formulations between the rainfall intensity and falling rates for different stages of Phenacoccus solenopsis on cotton plants

D - Note: 1" nymp; B 2" nymph; C 3" nymph; D
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! 1 L2
.3 . (7)
(X) © Y = (. 2587 X% %0
(1 n=7 R>=0.9811) . Y =0.2549X"%%
(2 n=7 R =0.9742) . ¥=0.0266X"""
(3 n=7 R =0.9759) . Y =0.0507X"""
( n=7 R*=0.8928) ( 1),
423.3 mm/h 1
100% 430.0 mm/h 2
100% 355.7 mm/h 3
100% 820.6 mm/h 100% .
3
20 mm .
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Glover 500 mm
Helicoverpa armigera
Hiibner ( 1981
1996; 2003) ,
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3 ( 1992) .
! 20%

1300 mm —2500 mm

( References)

Aheer G Shah Z Saeed M. Seasonal history and biology of cotton

mealybug  Phenacoccus solenopsis Tinsley ]

Agricultural Research 2009 47 (4): 423 -431.

Journal of

Chang XN Gao HJ Chen FJ et al. Effects of environmental moisture

and precipitation on insects ]

2008 27 (4): 619 -625.

Chinese Journal of Ecology

J. 2008

27 (4): 619 -625
Cui ZF Cao FQ Lin JT et al. Predation of Propylaea japonica
Journal of

Thunberg to Phenacoccus solenopsis Tinsley ]

Environmental Entomology 2015 37 (4): 834 —842.

I 2015 37 (4): 834 -842
Dang ZH Chen FJ. Responses of insects to rainfall and drought J .
Chinese Journal of Applied Entomology 2011 48 (5): 1161 -
1169. .
I 2011 48 (5): 1161 -1169
Dhawan AK  Singh K Saini S et al. Parasitizing potential of parasitoid
( Aenasius bambawalei) on mealybug ( Phenacoccus solenopsis) in
cotton ( Gossypium spp. ) and weed plants J . Indian Journal of
Agricultural Sciences 2011 81 (1): 97 =99.
Ding JT Shataer A Hu CZ. Studies on impact of high temperature and
relative humidity on survival rates of Phenacoccus solenopsis Tinsley
J . Plant Protection 2013 36 (5): 387 —390.
J. 2013 36 (5): 387 -
390
Fan HB. Lethal effect of reining to Leucania separata Walker larva ] .
Guizhou Agriculture Sciences 1992 2: 28.
I 1992 2: 28
Fitt GP. The ecology of Heliothis species in relation to agroecosystems
J . Annual Review of Entomology 2003 34 (1): 17 -53.
Guan X Lu YY Zeng L et al. Supercooling points and freezing points
of mealybug Phenacoccus solenopsis Tinsley ] Journal of

Environmental Entomology 2009a 31 (4): 381 -384.

I 2009a 31 (4): 381 -384

Guan X Lu YY Zeng L. Biology of mealybug Phenacoccus solenopsts
Tinsley from Guangzhou fed on cotton J . China Cotton 2011
8: 11 -13.

J. 2011 8: 11-13

Guan X Lu YY Zeng L. Life tables of Phenacoccus solenopsis Tinsley
experimental population at different temperatures J . Agricultural
Science and Technology 2012 13 (4): 792 -797.

Huang F Zhang P] Zhang JM et al. Effects of three host plants on the
development and reproduction of Phenacoccus solenopsis ] . Plant

Protection 2011 37 (4): 58 —62.

2011 37 (4): 58 -62
Li DY Xu DW Qian DJ et al. The research of relations cotton
bollworm occurrence degree with rainfall levels in Fuyang J .

China Cotton. 1996 23 (3): 17 -18.

J. 1996 23 (3): 17 -18
Lu YY Guan X Zeng L. Effect of temperature on the development of



714 Journal of Environmental Entomology 38

the mealybug  Phenacoccus solenopsis  Tinsley ( Hemiptera:

Pseudococcidae) ] . Scientific Research and FEssays 2011
6 (31): 6459 —6464.

Lu YY Zeng L. Wang L et al. Precaution of solenopsis mealybug
Phenacoccus solenopsis Tinsley ] Journal of Environmental

Entomology 2008 30 (4): 386 -387.

2008 30 (4): 386 -387

Ma ] Hu XN Peng ZQ et al. The potential geographical distribution of
Phenacoccus solenopsis Tinsley based on the CLIMEX in China

J . Plant Quarantine 2011 25 (1) : 5-8.
CLIMEX
] 2011 25(1): 5-8

Patil SV Patil CD Salunkhe RB et al. Studies on life cycle of
mealybug  Maconellicoccus ~ hirsutus ( Green )  ( Hemiptera:
Pseudococcidae)  on different hosts at different constant temperatures

J . Crop Protection 2011 30 (12): 1553 —1556.

Prasad YG Prabhakar M Sreedevi G et al. Effect of temperature on
development  survival and reproduction of the mealybug
Phenacoccus solenopsis Tinsley ( Hemiptera: Pseudococcidae) on
cotton J . Crop Protection 2012 39: 81 -88.

QinZ QiuB Wu] et al. Effect of temperature on the life history of
Dysmicoccus neobrevipes ( Hemiptera: Pseudoccocidae) : An invasive
species of gray pineapple mealybug in South China J . Crop
Protection 2013 45: 141 - 146.

Sun ' Lu YY. A new invasive mealybug Phenacoccus solenopsis could
cause serious damage to cotton plants J . China Cotton 2011
2: 19 -20.

J. 2011 2: 19-20

Tang C Huang DC. Effects of precipitation on the 1™ — instar nymph of
the first generation of Oracella acuta ) . Journal of Zhongkai
Agrotechnical College 2003 16 (4): 38 —41.

I
2003 16 (4): 38 -41
Tinsley JD. An ant’s nest coccid from New Mexico J .

Entomologist 1898 30 (2): 47 —48.

Canadian

Wang C Chen F Lu YY. Development and population growth of the

cotton  mealybug Phenacoccus  solenopsis ~ ( Hemiptera:
Pseudococcidae ) under different photoperiods ] . Acta

Entomological Sinica 2014 57 (4): 428 -434.

I 2014 57 (4): 428 -434
Wang ¥ Zhu Y Huang F et al. Effects of temperature on the
development and  reproduction of  Phenacoccus  solenopsis
( Hemiptera: Pseudococcidae) ] .

2014 57 (4): 436 —442.
Wang FF Zhu YY Huang et al. Effects of high temperature on the

Acta  Entomologica Sinica

development  and  reproduction  of  Phenacoccus  solenopsis
( Hemiptera: Pseudococcidae) J .

2014 57 (4): 436 -442.

Acta Entomological Sinica

I . 2014
57 (4): 436 —442
Wang QJ GaoY ChenT et al. Studies on fitness and potential hazard

of the invasive mealybug Phenacoccus solenopsis Tinsley on five
species of plants ] . Journal of Environmental Entomology

2013 35 (6): 699 —706. .5

2013 35 (6): 699 —-706
Wang YP Wu SA  Zhang RZ. Pest risk analysis of a new invasive pest
Phenacoccus  solenopsis  to China ] Chinese Bulletin of

Entomology 2009 46 (1) : 101 - 106.

2009 46 (1): 101 -106
Wu SA  Zhang RZ. A new invasive pest Phenacoccus solenopsis
threatening seriously to cotton production J . Chinese Bulletin of

Entomology 2009 46 (1): 159 -162.

_ ] .
2009 46 (1): 159 -162
Xiong YQ. Cotton Aphid Occurrence and Prevention M . Shanghai:
Shanghai Science and Technology Press 1982: 20 —27.
M . : 1982:

20 -27
Xu JW Shi JH Ren Q et al. Potentital distrbution of Phenacoccus
solenopsis in Chian by the BIOCLIM model J . Hubei Agricultural
Sciences 2015 54 (11): 2631 —2633.
BIOCLIM
I 2015 54 (11): 2631 -2633
Xu W Fu HB Long QH et al. The pest Phenacoccus solenopsis was
discovered in Hainan Province J . Plant Quarantine 2009
23 (5): 33.
- ]
Yayla M Satar S.

2009 23 (5): 33

Temperature influence on development of
Sympherobius pygmaeus ( Rambur) ( Neuroptera: Hemerobiidae)
reared on Planococcus citri ( Risso) ( Hemiptera: Pseudococcidae)

J . Turkiye Entomoloji Dergisi — Turkish Journal of Entomology

2012 36 (1): 11 -22.

Zheng T Cui XH Wang T et al. Effects of starvation on survival rate
and oviposition of the invasive mealybug Phenacoccus solenopsis

J . Journal of Biosafety 2011 20 (3): 239 —242.

I 2011 20 (3): 239 -242
Zhou W Wang DZ Zhou P et al. Host plants of Phenacoccus solenopsis
in Zhejiang Province and its occurrence characters J . Plant

Protection 2012 38 (2): 152 - 155.

2012 38 (2): 152 -155
Zhu YY Huang F Lv YB. Bionomics of mealybug Phenacoccus
solenopsis Tinsley ( Hemiptera: Pseudococcidae) on cotton ] .
Acta Entomological Sinica 2011 54 (2): 246 —252.
J.
2011 54 (2): 246 -252
Wang Y Watson GW Zhang R. The potential distribution of an invasive
mealybug Phenacoccus solenopsis and its threat to cotton in Asia
] . Agricultural and Forest Entomology 2010 12 (4): 403
-416.



