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ABSTRACT 

Whitefly population was high with mean value 9.25 in 1999 as compared to mean value 5.57 during 2000. 
Out of 64 cotton varieties infested with whitefly population, 51 exhibited economic threshold level (five nymphs and 
or adults per leaf) in 1999 but 38 varieties were found in 2000.Peak population was observed at the end of growing 
season i.e. between 10th and 24th September during both years. 
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INTRODUCTION   

Cotton whitefly belongs to the order Hemiptera (family Aleyrodidae) and is polyphagous in nature. It has 160 
host plant species belonging to 113 genera of 42 families including crops, ornamentals, fruit and forest trees, and weeds 
were recorded during 1996-1999 from Pakistan (Attique et al. 2003). In Pakistan, its infestation is recorded from 104 
plants belonging to 24 families. It has 12 generations and remains active throughout the year. A single female carrying 
virus can infest many plants. The cotton whitefly damages the plants in different ways i.e. nymphal and adults of the insect 
suck the cell sap from the leaves. Sooty mould develops on the sticky material secreted by the insect which disturbs the 
photosynthesis of the plants. They also act as a vector of about 38 plant diseases (Hussain et al. 1991).The whitefly-
transmitted geminiviruses caused 40 diseases of vegetables and fibre crops worldwide (Fauquet and Fargette, 1990). A list 
of 61 hosts of CLCuV was given by Mirza et al. 1994. Out of six virus infected plant species pumpkin was the only host 
on which whitefly progeny survived better (Costa et al. 1991). 

Crops that supported the large numbers of silver leaf whitefly include cotton, cabbage, cucumber, squash, 
melons, tomatoes, eggplants, okra, beans and many ornamental plants (Brown and Bird, 1992). Whitefly population is 
maintained throughout the year on vegetables, ornamentals and orchards providing best shelter to whitefly vector. 
Whitefly is the insect vector of cotton leaf curl virus (CLCuV) disease in Pakistan. The vector is polyphagus, abundant 
almost throughout year, produces 11-15 generation per year, phloem feeder and transmits CLCuV very efficiently (Ali et 
al. 1995). Sunflowers, tomatoes, pepper, cucurbits and rape-seed were the main crops harbouring the vector during the 
“rabi” season. CLCuV transmitted by grafting and through whiteflies to cotton, cowpea, okra and soybean (Hameed et al. 
1994).  

Hameed and Khalid (1996) discovered the presence of B. type of B. tabaci in Pakistan. The presence of B-type 
could be due to some genetic changes which could either be spontaneous, or brought about by selection pressure exerted 
by the ever increasing and indiscriminate use of pesticides or might have been introduced with imported plant material 
(Brown, 1994).  Biotype A and biotype B of B. tabaci were identified by means of RAPD-PCR. Biotype B colonized a 
wider range of host plants (Martnez et al.  2000). Disease management strategies based on host resistance, planting cotton 
away from okra fields, orchards and control of whitefly vector are effective for reducing the CLCuV inoculum and vector 
population. Some of the measures are easily recommended but less easily applied. Counting of whitefly population during 
early growth season should be best for CLCuV management by early application of insecticide to control the whitefly. 
Present studies were conducted to catalogue the most whitefly preferred and non-preferred varieties from available 
germplasm under field conditions. Moreover, estimation of peak infestation period of whitefly in cotton field will be 
helpful for timely application of insecticide. Thus it can reduce the number of sprays of insecticide to control the whitefly 
population.   
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MATERIALS AND METHODS 

Sixty four cotton varieties were sown in three replications for two years during cotton growing season of 1999–
2000 in the Departmental Research Area of University College of Agriculture (UCA), Bahauddin Zakariya University, 
Multan, Pakistan. Commercial cotton varieties/strains were collected from Central Cotton Research Institute, (CCRI) 
Multan; Cotton Research Station, (CRS) Multan; Cotton Research Institute, Ayub Agricultural Research Institute, (AARI) 
Faisalabad; and Department of Plant Breeding and Genetics, University of Agriculture, Faisalabad. Seeds of S-12 were 
collected from NIBGE. Each entry was sown in a row of 3m length with 30cm plant to plant and 75cm row-to-row 
distance. A line of highly susceptible variety i.e. S-12 was sown after each three entries. The field was surrounded by two 
rows of S-12 as disease spreader. Whitefly population data were collected from the disease screening field sown in 1999-
2000 for estimation of genetic variation against cotton leaf curl virus (Perveen et al. 2005). Three plants from each variety 
were selected for whitefly population. Whiteflies numbers from upper, middle and lower leaf of selected plants were 
counted and calculated on biweekly basis. Differences were estimated on the basis of mean whitefly population.   

RESULTS AND DISCUSSION 

The colonization data of whitefly on 64 varieties which were sown on May 5th during 1999 are presented in 
(Table I). Maximum whitefly adults/nymphs were found on FVH-53, B-496, BH-118, MNH-516, FVH-55, and CIM-240 
showing average mean infestation of 7.16, 7.33, 7.41, 7.76, 8.38 and 9.25, respectively (Table I).Minimum numbers of 
whiteflies were counted on Desi Ravi and FH-628 with a mean value of 1.76 and 2.91, respectively. Thirty four varieties 
were at economic injury level by receiving whitefly population at or above 5 (Economic thresh hold level) mean value 
with grade starting from A to E. The grades which are differing from one another are significant at 1% level of 
significance. Similarly, whitefly was found on all varieties with varying degree of occurrence in 2000. Desi Ravi attracted 
minimum number of whiteflies while CIM-109, FVH-49, FVH-28 and S-12 showed maximum number of whiteflies 
adults/nymphs, with average population of 3.96, 5.11, 5.57, and 5.15, respectively (Table II).  

 Less number of whiteflies was observed during 2000 as compared to 1999 because number of rainy days from 
July-August 1999 was four as compared to nine days in 2000. Development of whitefly population on 64 varieties showed 
interesting results as whitefly was found on all varieties but with varying degree of occurrence on different cultivars. Singh 
(1998) concluded that sucking pests are active in the first eight weeks in cotton. Whitefly population reached at maximum 
population level on different varieties during 1999-2000. Varieties such as CIM-435, BH-118, MNH-93, FVH-57, MNH-
516, AEC/73/3/89, FVH-53, FVH-137, FVH-55, B-496 and CIM-240 showed maximum numbers of whiteflies in 1999 
whereas FH-87, FVH-49, S-12 and FVH-28 showed maximum whitefly population in 2000. Minimum number of whitefly 
population was observes on Desi Ravi in 1999 as well as 2000. These varieties did not group as having resistance to 
whitefly because those varieties which received minimum number of whiteflies in one year had relatively much higher 
number in second year. There must be search for whitefly non attractive varieties as it damages the crop directly and 
indirectly as a vector. There was significant interaction of year x varieties with development of whitefly population. 
Whitefly population developed at its maximum level on different varieties in the field during two years. Varieties 
responded differentially by the preference of whitefly (Table III).  

 
The most suitable varieties for maximum development of whitefly population were mostly moderately resistant 

to highly susceptible varieties, although whitefly was observed on resistant varieties as well. Peak population was 
observed at the end of growing season i.e. between 10th and 24th September during both years. Maximum whitefly counts 
were observed on CIM-240 showing the highest  mean value 9.251 during 1999 but the highest average value was 5.57 on 
FVH-28 during 2000. Overall Desi Ravi received minimum numbers of whiteflies and FVH-28, CIM-240 were most 
attractive as suitable varieties for maximum build up of whitefly colonies. Maximum whiteflies were counted on majority 
of the varieties i.e. CIM-443, B-850, CIM-482, MNH-552, CIM-446, FVH-137, AEC/73/3/89, BH-118, FVH-49, MNH-
93, FVH-28, FVH-57, FVH-53, B-496, MNH-516, FVH-55 and CIM-240 during 1999 and 2000. The number of whitefly 
adults increased during late spring and summer (Reley and Ciomperlik, 1997).  Significant interaction of years and 
varieties showed that whitefly differentially preferred cotton varieties during both years (Table IV).  Different varieties 
received different whitefly population, directly or indirectly influenced by environmental conditions during growing 
season of cotton in 1999-2000. The environmental conditions were conducive for maximum build up of whitefly colonies.  

 
A total of 52 varieties received greater number (4 or above) of whitefly adults and nymphs during 1999 and 40 in 

2000. The level of infestation was the highest in 1999 with a mean population of 9.25 as compared to highest population 
of 5.57 in 2000. This may be due to lower relative humidity level i.e. 50 -55% and high temperature (35-40°C) in July and 
August in 2000, which lowered the whitefly population, whereas minimum(20-22°C) and maximum temperature (38-
40°C) alongwith wind velocity played crucial role in maximum development of whitefly population in 1999. 
Temperatures of 25°C and 30°C were most favourable for development of egg and nymphal stages of B. tabaci (Gerling et 
al. 1986; Khan et al. 1998; Darwish et al. 2000). 
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Table I  The build up of Whitefly population on cotton varieties/strains at University College of Agriculture, Bahauddin Zakaryaia 

University, Multan during 1999 
Varieties/Strains Mean Grade 

Desi Ravi 1.76 P 
FH-628 2.91 OP 
B-842 3.25 NOP 
FDH-170 3.53 MNOP 
TSR23-75 3.54 MNOP 
493/97 3.58 MNOP 
MNH-465 3.62 MNOP 
FH-629 3.71 LMNOP 
VS-135 3.74 LMNOP 
B32/97 3.76 LMNOP 
SLS-1 3.82 KLMNOP 
FH-682 3.93 KLMNOP 
CIM-448 4.06 JKLMNO 
FH-685 4.11 IJKLMNO 
FH-901 4.19 IJKLMNO 
Bt. Cotton 4.19 IJKLMNO 
B-896 4.23 HIJKLMNO 
CIM-473 4.30 HIJKLMNO 
FS-631 4.33 HIJKLMNO 
CIM-109 4.35 HIJKLMNO 
S-12 4.41 HIJKLMNO 
TCD-3H 4.55 HIJKLMNO 
FH-87 4.6 HIJKLMNO 
CIM-465 4.66 GHIJKLMNO 
Karishma 4.66 GHIJKLMNO 
BH-95 4.69 GHIJKLMNO 
DNH-49 4.85 GHIJKLMNO 
B-803 4.87 FGHIJKLMNO 
B-820 4.88 FGHIJKLMNO 
BH-100 4.88 FGHIJKLMNO 
CIM-1100 5.05 EFGHIJKLMNO 
B-622 5.06 EFGHIJKLMNO 
S-14 5.08 EFGHIJKLMNO 
MNH-554 5.14 DEFGHIJKLMNO 
B-850 5.15 DEFGHIJKLMNO 
MNH-536 5.17 DEFGHIJKLMNO 
CIM-482 5.31 DEFGHIJKLMN 
FH-657 5.31 DEFGHIJKLMN 
RH-500 5.35 DEFIJKLMN 
CIM-467 5.36 DEFIJKLMN 
FH-649 5.52 CDEFGHIJKLMN 
NIAB-78 5.52 CDEFGHIJKLMN 
FH-900 5.60 CDEFGHIJKLM 
CIM-443 5.61 CDEFGHIJKLM 
FH-634 5.62 CDEFGHIJKLM 
B-821 5.65 CDEFGHIJKLM 
MVH-518 5.74 CDEFGHIJKLM 
MNH-552 5.74 CDEFGHIJKLM 
840/97 5.76 CDEFGHIJKLM 
AEC/73/3/89 5.84 CDEFGHIJKLM 
FVH-49 5.85 CDEFGHIJKLM 
CIM-483 5.96 CDEFGHIJKL 
CIM-446 5.97 CDEFGHIJKL 
CIM-435 6.14 CDEFGHIJK 
MNH-93 6.33 BCDEFGHIJK 
FVH-137 6.41 BCDEFGHI 
FVH-28 6.52 BCDEFGH 
FVH-57 6.96 BCDEFG 
FVH-53 7.16 BCDEF 
B-496 7.33 ABCDE 
BH-118 7.41 ABCD 
MNH-516 7.76 ABC 
FVH-55 8.38 AB 
CIM-240 9.25 A 

Economic threshold level = 5 number of adults / nymphs of whitefly per leaf  (Ahmad, Z. 2000) 
Means followed by different letters were significant at 1% level of significance using DMR test. 
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  Table II      The build up of whitefly population on cotton varieties/strains at University College of Agriculture,  Bahauddin Zakariya   

University,  Multan during 2000 
Varieties/Strains Mean Grade 
RAVI 1.41 C 
S-14 2.45 BC 
FH-629 3.25 ABC 
FH-682 3.32 ABC 
B32/97 3.46 AB 
FH-657 3.49 AB 
NIAB-78 3.51 AB 
BH-118 3.58 AB 
VS-135 3.61 AB 
840/97 3.64 AB 
SLS-1 3.72 AB 
FH-634 3.72 AB 
FS-631 3.73 AB 
MNH-465 3.75 AB 
B-821 3.80 AB 
TCD-3H 3.83 AB 
CIM-473 3.84 AB 
B-803 3.84 AB 
CIM-435 3.85 AB 
DNH-49 3.89 AB 
VH-137 3.93 AB 
B-842 3.94 AB 
BH-95 3.96 AB 
CIM-109 3.96 AB 
MNH-516 4.00 AB 
CIM-467 4.01 AB 
CIM-465 4.03 AB 
FH-900 4.06 AB 
MVH-518 4.06 AB 
MNH-536 4.18 AB 
FH-628 4.18 AB 
SLS-1 4.2 AB 
TSR23-75 4.22 AB 
B-496 4.28 AB 
RH-500 4.30 AB 
FH-685 4.33 AB 
493/97 4.37 AB 
FH-649 4.37 AB 
B-622 4.38 AB 
CIM-1100 4.40 AB 
Bt. Cotton 4.40 AB 
FVH-137 4.41 AB 
FVH-57 4.43 AB 
CIM-443 4.43 AB 
FVH-53 4.43 AB 
FDH-170 4.45 AB 
FVH-55 4.45 AB 
CIM-448 4.46 AB 
FH-901 4.48 AB 
CIM-446 4.49 AB 
B-820 4.61 AB 
CIM-240 4.61 AB 
MNH-552 4.63 AB 
MNH-93 4.66 AB 
MNH-554 4.70 AB 
Karishma 4.74 AB 
B-896 4.75 AB 
CIM-482 4.79 A 
B-850 4.82 A 
AEC/73/3/89 4.92 A 
FH-87 5.03 A 
FVH-49 5.11 A 
S-12 5.15 A 
FVH-28 5.57 A 

Economic threshold level = 5 number of adults / nymphs of whitefly per leaf 
Significant differences were estimated using DMR test at 1% level of significance. 
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Table III   Mean whitefly population on cotton varieties/strains at University College of Agriculture, Bahauddin Zakariya  

University,   Multan during 1999 and 2000 
Varieties Mean Grade 

RAVI 1.59 L 
FH-629 3.48 K 
FH-628 3.55 JK 
B-842 3.6 IJK 
832/97 3.61 IJK 
FH-682 3.63 IJK 
VS-135 3.68 IJK 
MNH-465 3.68 IJK 
S-14 3.76 HIJK 
TSR23-75 3.88 GHIJK 
493/97 3.97 FGHIJK 
FDH-170 3.99 FGHIJK 
SLS-1 4.01 FGHIJK 
FS-631 4.03 FGHIJK 
CIM-473 4.07 EFGHIJK 
TCD-3H 4.19 DEFGHIJK 
FH-685 4.22 DEFGHIJK 
CIM-448 4.26 CDEFGHIJK 
CIM-109 4.28 DEFGHIJK 
Bt. Cotton 4.30 CDEFGHIJK 
BH-100 4.30 DEFGHIJK 
BH-95 4.32 CDEFGHIJK 
FH-901 4.34 DEFGHIJK 
CIM-465 4.34 CDEFGHIJK 
B-803 4.36 DEFGHIJK 
DNH-49 4.37 CDEFGHIJK 
FH-657 4.4 DEFGHIJK 
B-896 4.51 CDEFGHIJK 
NIAB-78 4.51 DEFGHIJK 
FH-634 4.67 CDEFGHIJK 
MNH-536 4.67 DEFGHIJK 
CIM-467 4.69 CDEFGHIJK 
840/97 4.70 CDEFGHIJK 
Karishma 4.70 CDEFGHIJK 
B-821 4.72 CDEFGHIJK 
B-622 4.72 CDEFGHIJK 
CIM-1100 4.73 CDEFGHIJK 
FH-87 4.73 CDEFGHIJK 
B-820 4.74 CDEFGHIJK 
RH-500 4.82 CDEFGHIJK 
FH-900 4.83 CDEFGHIJK 
MVH-518 4.90 CDEFGHIJK 
MNH-554 4.94 CDEFGHIJK 
CIM-483 4.95 CDEFGHIJK 
FH-649 4.95 CDEFGHIJK 
S-12 4.99 CDEFGHIJK 
CIM-435 5.00 CDEFGHIJK 
CIM-443 5.02 CDEFGHIJK 
B-850 5.03 CDEFGHIJK 
CIM-482 5.07 BCDEFGHIJK 
MNH-552 5.19 BCDEFGHIJK 
CIM-446 5.23 BCDEFGHIJK 
FVH-137 5.41 ABCDEFGH 
AEC/73/3/89 5.43 ABCDEFGH 
BH-118 5.50 ABCDEFGH 
FVH-49 5.50 ABCDEFG 
MNH-93 5.52 ABCDEFG 
FVH-28 5.59 ABCDEF 
FVH-57 5.69 ABCDE 
FVH-53 5.79 ABCD 
B-496 5.80 ABCD 
MNH-516 5.88 ABC 
FVH-55 6.42 AB 
CIM-240 6.93 A 

 Economic threshold level = 5 number of adults / nymphs of whitefly per leaf 
 Means followed by different letters were significant at 1% level of significance using DMR test.  
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Table IV   Analysis of variance of Whitefly Population on Cotton varieties during 1999- 2000 

S.O.V. D.F. S.S.  M.S.  F. Value Prob.  
Replication  6 7188.119 1198 10.6647 0.0055 
(Dates of whitefly counts)      
Year  1 214.209 214 1.9069 0.2165 
Error 6 674.011 112   
Varieties 63 581.586 9.24 3.179 0.000** 
Yearxvarieties 63 363.675 45.8 1.9867 0.000** 
Error  576 219.686 2.91   
Total  895 11218.56    

Coefficient of variation = 36.78 
** = Highly significant (P<0.01) 

CONCLUSION AND RECOMMENDATIONS 

            Whitefly population without any exception infested all varieties. However, there were differences in their 
presence which revealed certain preference for certain varieties. The inter relationship of CLCuV, whitefly and 
environmental factors also brought into lime light to manage this problem effectively. These convincing results 
could be used to forecast both CLCuV and whitefly epidemiological trends. 
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