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INTRODUCTION

ABSTRACT

Field experiments were conducted on cotton mealybug,
Phenacoccus solenopsis Tinsley  (Hemiptera:  Sternorrhyncha:
Coccoidea: Pseudococcidae) which infested eggplant at Hihhya
distract, Sharkia Governorate during two successive seasons 2015
and 2016. The population density, activity periods, the effects of
some weather factors, number of insect generations and preferable
leaf surface of of P. solenopsis were considered. The obtained results
revealed that the total numbers of a live stages had four peaks of
activity during the first season. They were in third week of June, third
week of July, fourth week of August and second week of September.
While, during the second season, three peaks of activity were noticed
in the last week of June, first week of August and second week of
September. The total effects of some weather factors such as
maximum and minimum air temperature (°C) and relative humidity
percentage (R.H.%) showed positive significant relationship with the
cotton mealybug population. P. solenopsis had three generations
during the first and second seasons the first generation was taken
seven weeks. While, the second and third generations took sex
weeks. The first generation was during the period extended from the
third week of May till the end of June, the second one took place
from the first week of July till the second week of August and the
third one was during the period extended from the third week of
August till the third week of September. The insect pest preferred the
lower leaf surface than the upper one during the first and second
seasons.

The solenopsis mealybug, Phenacoccus solenopsis Tinsley (Hemiptera:
Sternorrhyncha: Coccoidea: Pseudococcidae) was described by Tinsley from weed
roots in a nest of the ant Solenopsis geminata Fabricius in New Mexico, U.S.A in
1898. This highly polyphagous mealybug attacks major menace in many tropical and

subtropical countries.

It attacking 159 hosts plant species (agricultural and

horticultural crops) belonging to 21 different families. It cause yield loss by direct
and indirect infestation. In direct mode of infestation they feed on leaves, stems,
fruits and roots of host plants causing general weakening, defoliation and death of
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susceptible plants. Whereas in indirect mode of infestation they secrete honey dew
which causes development of sooty mould which inhibit photosynthesis which leads
to host plant death. may also damage plants by serving as vector of plant diseases
(Hodgson et al., 2008, Arif et al., 2009, Saini et al., 2009, Abbas et al., 2010, Wang
etal., 2010 and Vennila et al., 2011).

The first record of P. solenopsis damaging a crop was made by Fuchs et al.
(1991) who recorded P. solenopsis on cotton cultivated in Texas, U.S.A. The P.
solenopsis has been found on a relatively wide variety of host plants including
species of economically important families such as Cucurbitaceae, Fabaceae,
Solanaceae and Malvaceae (Culik and Gullan, 2005, Afzal et al., 2009, Wang et al.,
2009 & 2010 and Zhu et al., 2011). Aheer et al. (2009) reported 22 host plants of P.
solenopsis, besides cotton crop in Pakistan. Maximum prevalence was observed on
China rose, Hibiscus chinensis followed by okra, Abelmoschus esculentus L.
(Malvaceae) (Wang et al., 2010).

In Egypt, the first record of P. solenopsis infestation was on weed plants by
Abd-Rabou et al. (2010). Ibrahim et al. (2015) recorded P. solenopsis for the first
time on tomato plants at Qalyoubia Governorate. Nabil et al. (2015) registered P.
solenopsis for the first time on four economical crops okra, A. esculentus, eggplant,
Solanum melongena L. (Solanceae), maize, Zea mays L. (Poaceae) and nalta jute
(meloukhia), CorchorusolitoriusL. (Malvaceae) at Hihhya distract, Sharkia
Governorate, Egypt.

Therefore, the present investigation was planned with the aim of studying the
population density and activity periods of different stages of P. solenopsis on
eggplant. Evaluate the effects of some weather factors on the different stages of the
pest. Calculate the number of generations and estimate the preferable leaf surface.
Such study may help for designing a comprehensive pest management program and
prediction models for the cotton mealybug.

MATERIALSAND METHODS

Filed experiments were carried out on eggplant field located at Hihhya
district, Sharkia Governorate, Egypt. The study was continued from May to
September for two successive seasons 2015-2016 to assess the population density of
cotton mealybug, Phenacoccus solenopsis Tinsley by counting the number of
nymphs and adult female. The study was conducted in an area of about one feddan
for eggplant, Solanum melongena L. (Solanaceae). The field received normal
agricultural practices and no chemical control was applied.

Population density and number of generations:

For sampling, forty leaves were picked up at random once a week, the
samples were put in polyethylene bags and transferred into the laboratory for
carefully inspection. These samples were examined in the same day using a
stereomicroscope whereas the different stages of P. solenopsis were counted and
recorded. The formula proposed by Audemard and Milaire (1975) and emended by
Jacob (1977) was applied for estimating the number of P. solenopsis generations and
their durations. Data of weekly counts of nymphal stage were indicated on millimeter
papers to calculate the number of generations and their duration.

Effects of some weather factorson theinsect populations:

The prevailing air temperature, maximum and minimum air temperature ("C)
and relative humidity percentage (RH %) in the experimental area during the periods
of the present study were obtained from the Central Laboratory for Agricultural
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Meteorology, Agricultural Research Center, Ministry of Agriculture. The
relationships between the tested weather factors and each insect population were
studied.
Statistical analysis:

Simple correlation, partial regression values and coefficient of determination
percentage (C.D. %) were calculated using COSTAT Computer Program (2005).

RESULTSAND DISCUSSION

Population density of Phenacoccus solenopsis on eggplant :
Females population density:

Data given in Tables (1 & 2) and Figs. (1 & 2) showed that in the first season
(2015) the females had two peaks of activity in the last week of June (317 females /
40 leaves) and in the last week of August (726 females).

While, in the second year (2016) three peaks of females activity were noticed
in first week of June, first week of July and first week of September with values of
100, 206 and 523 females, respectively.

In general, the total number of females was higher (5386 females) in the first
season than the second one with total number of 3711 females.

Nymphs population density
Results arranged in Tables (1 & 2) and Figs. (1 & 2) demonstrated that

nymphs had four peaks of activity were recorded during the first and second seasons.
There were in the third week of June, third week of July, fourth week of August and
second week of September with values of 1820, 2969, 11636 and 14458 nymphs,
consecutively. Also, in the second season four peaks of activity were recorded during
last week of May & June and during first week of August & September with
505&2205 and 2561 & 12796 nymphs, successively.

Generally, the highest total number of nymphs population 81463 nymphs
was obtained during the first season compared with 58157 nymphs during the
second one.

Total number of alive stages:

As shown in Tables (1 & 2) and Figs. (1 & 2) the total number of alive stages
showed four peaks of activity during the first season. They were in third week of
June, third week of July, fourth week of August and second week of September with
values of 1912, 3219, 12315 and 14795 individuals, consecutively. While, during
the second season, three peaks of activity were noticed in the last week of June, first
week of August and second week of September with 2409, 2758 and 13150
individuals, respectively.

In general, the highest total number of alive stages was 86849 individuals
obtained in the first season compared with 61868 individuals in the second season.

Obtained results are in agreement with the finding of Jaydeep et al., 2015
who studied the occurrence of P. solenopsis on some vegetables ecosystem such as
tomato, brinjal (eggplant) and okra. They founded that the mealybug was observed to
infest brinjal during July to August.
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Table (1): Population density of Phenacoccus solenopsis Tinsley on eggplant at
Hihhya distract, Sharkia Governorate during the first season (2015).

. Monthly average of climatic
Number of insects/ 40 leaves y factc?rs
thal Max. Min. .
Date Females | Nymphs g;\ée% Temp. (°C) ;I;%n;p RH (%)

18/5/2015 0 19 19 31.4 15.4 50.0
25/5/2015 3 73 76 35.7 19.3 41.7
1/6/2015 14 298 312 34.0 19.2 38.4
8/6/2015 27 687 714 34.2 18.3 48.7
15/6/2015 92 1820 1912 32.8 18.4 54.0
22/6/2015 120 1495 1615 35.2 19.4 47.6
29/6/2015 317 1103 1420 335 18.4 48.3
6 /7/2015 305 1629 1934 343 18.9 55.0
13/7/2015 234 2916 3150 34.8 19.4 533
20/7/2015 250 2969 3219 36.9 21.1 54.4
27/7/2015 320 1121 1441 38.0 22.0 45.0
3/8/2015 366 2492 2858 39.3 23.9 53.1
10/8/2015 390 5490 5880 40.1 25.7 45.7
17/8/2015 432 7707 8139 39.6 24.9 45.3
24/8/2015 679 11636 12315 37.2 22.3 60.1
31/8/2015 726 11413 12139 35.4 20.8 56.1
719/2015 469 9824 10293 35.6 19.8 52.6
14/9/2015 337 14458 14795 38.6 22.3 62.6
21/9/2015 305 4313 4618 35.7 21.7 48.1
Total 5386 81463 86849

Table (2): Population density of Phenacoccus solenopsis Tinsley on eggplant at
Hihhya distract, Sharkia Governorate during the second season (2016).

Number of insects/ 40 leaves Monthly average of climatic factors
Total alive | Max. Min.

Date Females | Nymphs | o -ges Temp. (°C) | Temp. (°c) | RH (%)
14/5/2016 1 26 27 32.4 20.0 37.6
21/5/2016 8 46 54 35.3 23.6 28.9
28/5/2016 74 505 579 32.0 19.7 40.7
4 /6/2016 100 487 587 35.6 22.4 349
11/6/2016 86 1524 1610 36.1 23.0 38.6
18/6/2016 67 1650 1717 36.0 24.0 45.0
25/6/2016 204 2205 2409 37.1 24.6 49.6
2 /7/2016 206 1603 1809 354 243 57.7
9/7/2016 160 1631 1791 35.0 24.7 57.6
16/7/2016 152 1092 1244 36.0 25.3 51.7
23/7/2016 134 1311 1445 34.6 25.0 54.0
30/7/2016 174 1974 2148 34.9 24.7 56.7
6 /8/2016 197 2561 2758 36.3 25.7 55.7
13/8/2016 200 1814 2014 34.7 25.7 58.0
20/8/2016 405 6205 6610 34.9 253 57.4
27/8/2016 465 6730 7195 35.1 24.3 58.6
3/9/2016 523 8797 9320 33.6 24.6 60.1
10/9/2016 354 12796 13150 33.6 24.1 55.6
17/9/2016 201 5200 5401 343 24.0 58.0
Total 3711 58157 61868
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Fig. (1): Population density of Phenacoccus solenopsis Tinsley on eggplant at

Hihhya distract, Sharkia Governorate during the first season (2015).
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Fig. (2): Population density of Phenacoccus solenopsis Tinsley on eggplant at
Hihhya distract, Sharkia Governorate during the first season (2016).

Effects of some weather factorson different stages of P. solenopsis:
Females population density:

Results presented in Table (3) indicated that in the first season
each of maximum temperature, minimum temperature and relative
humidity had positive significant, positive highly significant and positive
significant effects on females population where r =0.508%*, 0.579** and
0.517*, respectively.
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While, in the second season minimum temperature and relative humidity had
a positive significant and positive highly significant effects on females population
where r = 0.471* and 0.725**, consecutively. Coefficient of determination (C.D. %)
obviously cleared that the three considered weather factors affected females
population by 62.42 and 52.72%, in the first and second seasons, successively.
Nymphs population density:

As shown in Table (3) in the first season each of maximum temperature,
minimum temperature and relative humidity had positive significant, positive
significant and positive highly significant effects on nymphs population where r =
0.473%*, 0.485* and 0.638**, consecutively. While, in the second season only relative
humidity had a positive significant effect on nymphs population where r = 0.546%*.
According to C.D.% nymphs population were affected by 61.32 and 30.89 % during
the first and second seasons, respectively.

Total number of alive stages density:

Data given in Table (3) revealed that in the first season each of maximum
temperature, minimum temperature and relative humidity had positive significant,
positive significant and positive highly significant effects on total number of alive
stages where r = 0.479%*, 0.494* and 0.638**, consecutively. While, in the second
season relative humidity only had a positive highly significant effect (r = 0.613*%*).
Coefficient of determination percentage demonstrated that the total number of alive
stages was influenced by 62.28 and 37.90% during the first and second seasons,
respectively.

These results are in agreement with those obtained by Suresh and Kavitha,
2008b, Dhawan et al., 2009, Jeyakumar €t al., 2009, Hanchinal et al.,2010, Patil et
al., 2011, Singh and Kumar, 2012 and Hameed et al., 2014 who mentioned that
cotton mealybug population showed positive significant relationship with maximum
temperature, minimum temperature and R.H.%.

Table (3): Statistical analysis based on correlation coefficient and multiple
regression indicating the effects of climatic factors on different stages
of Phenacoccus solenopsis Tinsley on eggplant at Hihhya distract,
Sharkia Governorate during the first (2015) and second (2016) seasons.

Max. Min. Tem Coefficient of
Temp. (IOC) - RH (%) Deter mination
(°C) (C.D. %)
1% season (2015)
Number of females 0508 * | 0.579 ** 0.517 * 62.42
Number of nymphs 0473 * 0.485 * 0.638 ** 61.32
Total number of alive 0.479* | 0.494 * 0.638 ** 62.28
stages
2" season (2016)
Number of females 0049 | 0471 % 0.725 ** 52.72
Number of nymphs 20215 | 0291 0.546 * 30.89
Total number of alive -0.027 0377 0.613 ** 37.90
stages
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Number of generations:

Data given in Table (4) and Figs. (3 & 4) revealed that P.
solenopsis had three generations during the first and second seasons. The
first generation was taken seven weeks. While, the second and third
generations took sex weeks. The first generation was during the period
extended from the third week of May till the end of June. While, the
second one took place from the first week of July till the second week of
August and the third generation was during the period extended from the
third week of August till the third week of September.

Our findings are in agreement with the results of Fand and
Suroshe, 2015 who reported that P. solenopsis can complete about 8§ - 12
generations in a year on cotton plants, Gossypium hirsutum L.

Table (4): Generations and durations of Phenacoccus solenopsis Tinsley on
eggplant at Hihhya distract, Sharkia Governorate during the first (2015)
and second (2016) seasons.

First season Second season
Accumulate weekly Accumulate weekly
d days of counts of Accumulated ggcﬁ]rgeuclé d days of counts of Agcvlﬂllgeillale Accumulated
Weeks investigatio nymphs per weekly counts o investigatio | nymphs per countsy insects %
n 40 leaves ° n 40 leaves

1% week 7 19 19 0.02 7 26 26 0.04
2" week 14 73 92 0.11 14 46 72 012
3%week 21 298 390 0.48 21 505 577 0.99
4™ week 28 687 1077 1.32 28 487 1064 1.83
5" week 35 1820 2897 3.56 35 1524 2588 4.45
6" week 12 1495 4392 5.39 42 1650 4238 7.29
7" week 49 1103 5495 6.75 49 2205 6443 11.08
8" week 56 1629 7124 8.75 56 1603 8046 13.83
9" week 63 2916 10040 12.32 63 1631 9677 16.64
10" week 70 2969 13009 15.97 70 1092 10769 18.52
11" week 7 1121 14130 17.35 7 1311 12080 20.77
12""week 84 2492 16622 20.40 84 1974 14054 2417
13" week 91 5490 22112 27.14 91 2561 16615 28.57
14" week 98 7707 29819 36.60 98 1814 18429 31.69
15" week 105 11636 41455 50.89 105 6205 24634 42.36
16" week 112 11413 52868 64.90 112 6730 31364 53.93
17" week 119 9824 62692 76.96 119 8797 40161 69.06
18" week 126 14458 77150 94.71 126 12796 52957 91.06
19" week 133 4313 81463 100.00 133 5200 58157 100.00
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Fig.(3): Generations and durations of Phenacoccus solenopsis Tinsley on eggplant
at Hihhya distract, Sharkia Governorate during the first season (2015)
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Fig.(4): Generations and durations of Phenacoccus solenopsis Tinsley on eggplant at Hihhya
distract, Sharkia Governorate during the second season (2016)

Preferable |eaf surface:

Data given in Table (5) showed that the total number of alive stages of P.
solenopsis was higher on the lower leaf surface (69646 and 44602 individuals) than
those the upper leaf surface (17203 and 17266 individuals) during the first and
second seasons, respectively.
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Table (5): Weekly numbers of Phenacoccus solenopsis Tinsley on upper and lower
surface of eggplant leaves at Hihhya  distract, Sharkia Governorate
during the first (2015) and second (2016) seasons.

Firstzeazen Sucond sson
weds TUppersurfice Lowermrace Uppermrface Lower mrfame

Females | Nvmph:  Tonl | Femsle | Nvmphs | Tool  Female | Nompke  Towl | Femsle  Nomphs | Toul
I“wed L 1 1 i I I8 i l 1 1 o] pi]
ek | § § 3 £ i1 4 § 1l 4 i H
Fred 5 5 Bl y m m n 14 Il i 3l i
el I nmoom IT 43 £ 1 I I8 ] 41l i
el o L £ L3 1§ 5 M il il L3 Il
£ weel i ¥R ] 113 1§ 1] 17 186 5 Ui 151
™ et 1 L U I ] 1l 1 16 I 18 Il il
5 week 1 T | I (WK N 1 1l e 169 [15)] Ll
¥ week 1] oo I pai} EE] § L 168 Il un 163
1 week 15 ™o 8 | IE pil 1] M i I} i 1 1018 1]
11" week 13 WA W 2] 1= 3 15 13l 13l 1] 134
1w 1 g B[ 1 Y i 8 # 143 Ell 1684
13 el 1 f2 T [ N3 437 R i fl: gl 1 194§ i
14* ek 178 Wy 1| E =8 B 4 = & Il 117 N
Brwel | 17 P U 8T R 1 put] 1§ Jii] 4131 HH
lfwel | 23 WE I | 4l i 5143 13 e N q Ui 4
17 ek L B I | 3 B% 5] In 7 E] ] B 143
18" el il 3 | n: B | 1MR 4l £ 44 m HE &
1% reek pr @ M M4 kL] ] Bl il m i U
Tatal B8 | DI ITNE | MTE | DR | GOEME 1] 15 - A8 | 48

* Numbers per 40 leaves

REFERENCES

Abbas, G., M.J. Arif, M. Ashfaq, M. Aslam and S. Saeed (2010). Host plants,
distribution and overwintering of cotton mealybug (Phenacoccus solenopsis;
Hemiptera: Pseudococcidae). International Journal of Agriculture and Biology,
12: 421-425.

Abd-Rabou, S., J.F. Germain and T. Malausa (2010). Phenacoccus parvus Morrison
et P. solenopsis Tinsley, deux Cochenilles nouvelles pour I’Egypte (Hemiptera:
Pseudococcidae). Bulletin de la Sociét¢ Entomologique de France, 115 (4):
509- 510.

Afzal, M., S.U. Rehman and M.T. Siddiqui (2009). Appearance and management of
a new devastating pest of cotton, Phenacoccus solenopsis Tinsley, in Pakistan.
Beltwide Cotton Conferences, San Antonio, Texas, January: 1023-1039.

Aheer, G.M., Z. Shah and M. Saeed (2009). Seasonal history and biology of cotton
mealybug, Phenacoccus solenopsis Tinsley. Journal of Agriculture Research,
47:423-431.

Arif, M.I,, M. Rafiq and A. Ghaffar (2009). Host plants of cotton mealybug
(Phenacoccus solenopsis): a new menace to cotton agroecosystem of Punjab,
Pakistan. International Journal of Agriculture and Biology, 11: 163-167.

Audemard, H. and H.G. Milaire (1975). Le pieeage carpocapse (Laspeyresia
pomonella L.) avec une pheromone sexuelle de synthese: premiers resultats
utilisables pour 1 estimation des populations et laconduite de la lutte. Ann.
Zoll. Ecol. Anim.,: 7—61.



Ecological Studieson Cotton M ealybug, Phenacoccus solenopsis Tinsley 205

COSTAT (2005). Version 6.311, Copyright(c), CoHort Software, 798 Lighthouse
Ave. PMB 320, Monterey, CA, 93940, USA.

Culik, M.P. and P.J. Gullan (2005). A new pest of tomato and other records of
mealybugs (Hemiptera: Pseudococcidae) from Espirito Santo, Brazil. Zootaxa,
964: 1-8.

Dhawan, A.K.,K. Singh, A. Aneja andS. Saini (2009). Distribution of
mealybug, Phenacoccus solenopsis Tinsley in cotton with relation to weather
factors in South-Western districts of Punjab. Journal of Entomological
Research, 33(1): 59-63.

Fand, B.B., S.S. Suroshe (2015).The invasive mealybug Phenacoccus
solenopsis Tinsley, a threat to tropical and subtropical agricultural and
horticultural production systems. A review. Crop Protection, 69: 34-43.

Fuchs, T.W., J.LW. Stewart, R. Minzenmayer and M. Rose (1991). First record of
Phenacoccus solenopsis Tinsley in cultivated cotton in the United States.
Southwestern Entomologist, 16: 215-221.

Hameed, A., M.S. Shahzad, A. Mehmood, S. Ahmad and N. Islam

(2014). Forecasting and modeling of sucking insect complex of cotton under
agro-ecosystem of Multan- Punjab, Pakistanpak. Pakistan Journal of
Agricultural Sciences, 51(4): 997-1003.

Hanchinal, S.G, B.V. Patil, M. Bheemanna and A.C. Hosamani (2010). Population
dynamics of mealybug, Phenacoccus solenopsis Tinsley and its natural enemies
on Bt cotton. Karnataka Journal of Agricultural Sciences, 23(1): 137-139.

Hodgson, C.J., G. Abbas, M.J. Arif, S. Saeed and H. Karar (2008). Phenacoccus
solenopsis Tinsley (Sternorrhyncha: Coccoidea: Pseudococcidae), a new
invasive species attacking cotton in Pakistan and India, with a discussion on
seasonal morphological variation. Zootaxa, 1913: 1-35.

Ibrahim, S.S., F.A. Moharum and N.M. Abd El-Ghany (2015). The cotton mealybug
Phenacoccus solenopsis Tinsley (Hemiptera: Pseudococcidae) as a new insect pest
on tomato plants in Egypt. Journal of Plant Protection Research, 55 (1): 48-51.

Jacob, N. (1977). Un model matematic pentru stabilirea. Limitelor economice de
toloranta a atacului molilor. Fructelor in Iupte integrate. Analele 1. C. P. P.,
Romania, 15: 179.

Jaydeep, H., A.B. Raiand D.Debjani (2015). Occurrence of Phenococcus
solenopsis (Tinsley) in vegetable ecosystem and host mediated effects on its
dominant parasitoid, Aenasius bambawalei Hayat. Vegetable Science, 42 (2): 30-33.

Jeyakumar, P., R.K. Tanwar, J. Singh, S. Singh and A. Dhandapani (2009). Impact of
weather factors on cotton mealybug, Phenacoccus solenopsis Tinsley.
Proceedings of National Symposium IPM strategies to combat emerging pests
in the current scenario of climate change, January 28-30, 2009, College of
Horticulture and Forestry Central Agricultural University, Pasighat, Arunachal
Pradesh, pp. 39.

Nabil, H. A., A.SH. Hassan and SH. A. A. Ismail (2015). Registration of the cotton
mealybug, Phenacoccus solenopss Tinsley  (Hemiptera: — Sternorrhyncha:
Coccoidea: Pseudococcidae) for the first time on four economical crops in
Egypt. Zagazig J. Agric. Res.,42 (6): 1555-1560.

Patil, B.V., S. Hanchinal, M Bheemanna and A. Hosamani (2011). Influence of
weather parameters on population of mealybug, Phenacoccus solenopsis and its
natural enemies on Bt cotton. In World Cotton Research Conference-5 held at
Mumbai from 7-11 Nov. 2011.



206 Hassan A. Nabil

Saini, R.K., S.S.P. Sharma and H.R. Rohilla (2009). Mealybug Phenacoccus
solenopsis Tinsley and its survival in cotton ecosystem in Haryana. In:
Proceedings of National Symposium on Bt cotton: opportunities and
prospectus, Central Institute of Cotton Results, Nagpur, Indie, 17-19
November 2009.

Singh, A. and D. Kumar (2012). Population dynamics, biology of mealybug
Phenacoccus solenopsis Tinsley and its natural enemies in Vadodara,
Gujarat. Recent Research in Science and Technology, 4(11): 22-27.

Suresh, S. and P.C. Kavitha (2008b). New records of Coccoidea in India, p.155. In:
Branco M, Franco JC, Hodgson CJ, editors. Proceedings of the XI International
Symposium on Scale Insect Studies held on 24-27 September 2007 at Oeiras,
Portugal, ISA Press.

Vennila, S., Y.G. Prasad, M. Prabhakar, R.K.V. Nagrare, M. Amutha, Agarwal M.
Dharajyothi, G. Sreedevi, B. Venkateswarlu, K.R. Kranthi and O.M.
Bambawale (2011). Spatiotemporal distribution of host plants of cotton mealybug,
Phenacoccus solenopsis Tinsley in India, NCIPM, Tech. Bull., 26: 1-50.

Wang, Y.P., G.W. Watson and R.Z. Zhang (2010). The potential distribution of an
invasive mealybug Phenacoccus solenopsis and its threat to cotton in Asia.
Agricultural and Forest Entomology, 12: 403-416.

Wang, Y.P., S.A. Wu and R.Z. Zhang (2009). Pest risk analysis of a new invasive
pest, (Phenacoccus solenopsis), to China. Chinese Bull. Entomol., 46 (1): 101-
106.

Zhu, Y.Y., H. Fang and Yao-Bin (2011). Bionomics of mealybug Phenacoccus
solenopsis Tinsley (Hemiptera: Pseudococcidae) on cotton. Acta Entomolog
Sinica, 54(2): 246-252.

ARABIC SUMMARY

Phenacoccus solenopsis Tindey (Hemiptera: adal) obill g3 Ao LagleSy) alal
raa — 48,4 Adlaay ol Jde Sternorrhyncha: Coccoidea: Pseudococcidae)
dai 2aaf Gua
ran “oya— (Sl — de )l Gl 35e — Gkl 5 Gy dgxa

Phenacoccus solenopsis Tinsley i) ohill (35 yia o ksl clul jall <y jal
Liga S e Olaidlll il e (Hemiptera: Sternorrhyncha: Coccoidea: Pseudococcidae)
a5 Tall) cl 38 5 Agaaal) AESH A Jal AY 0 VT2V 010 i e se SN jeaa - 48 500 dladlaa
DA Jla¥) sre la 23 S 5 piall Aald) ) oo Juadall 438 ) 1) dass 5 4 sl ol sall (2any
O J Y s sl DA Lol ol 558 a5 Al ) a1 Sland ¢ sanal G el Canoa gl 5 Al jall 3 53
& sl s st el I g sl 5 sl (e G & 501 5 5 00 (g G & s 8 IS Ayl
oA S Talall cul 538 O Aall Sl sl slast ¢ sane yedal U alall 8 Laiy | jaaians (e (S
O gl @ yedal v (ra SUN g gl g pubane ] (e J Y1 g s 5 s e Y g e
<l il Ll Al A gha g (g pacall 5 ) pall Aa oy cadaall 50 all Aa 5o e b yoidall 4 sall Jal gall
A0 adal) pdadll (35 pdal o Aul jall Caaia gl g S8l el (3 Aalia ) ) glal) slaed e A la
S Jaall e IS ey sl A (3 a0 W) Jaadl 0 G s sl (8 4l ) 3 558 J3IA Jua
Ll i g0 e i s sl (e Sl @ a8l (8 YY) Jia) iy s ol A (3 s AN
8l S el Jady g pebane T (e S 8 501 in g sl 2 (0 ) s (g el SN el
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