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Abstract 

Cotton with diversified charisma to thrive in far-reaching agro-climatic zones, export value, multiple by products and stake in 

domestic earning is factual white gold to Pakistan. Predominantly whitefly (Trialeurodes vaporariorum/ Bemisia tabaci), 
jassid (Amrasca devastans) and thrips (Thrips tabaci) are distressing the seed-cotton production in Pakistan. So, Contemporary 

study was premeditated to climax the population subtleties of listed sucking pests on Bt v/s non-Bt varieties at different 

episodes of temperature and relative humidity. Data on insect population from three fully stretched leaves from top, middle 

and bottom portions of single plant each, in dawn and ecological factors were documented for fifteen consecutive weeks from 

physiology department. Results established that population of whitefly and jassid was more on Bt varieties (transgenic) as 

compared to Non-Bt (non-transgenic) cotton varieties but it was almost same for thrips. Temperature and relative humidity 

were positively associated with whitefly, jassid and thrips population, whereas relative humidity was negatively correlated. 

Further, Maximum population of whitefly was recorded on V4 (FH-113) and the minimum population was on V3 (FH-154). 

Maximum population of jassid was noted on V2 (FH-1000) and the minimum population on V1 (CIM-496). Whereas, 

maximum population of thrips was recorded on V1 (CIM-496) and the minimum was on V5 (FH-114). 

 

Keywords: Relative humidity, sucking insect pests, Amrasca devastans, Thrips tabaci, Bemisia tabaci, Population dynamics, 
Correlation 
 

Introduction 
Agriculture is the very imperative segment of Pakistan 

economy with 18.9 (%) share to GDP and engross 42.3 (%) 

of labor force. Cotton is major non-food Kharif, cash crop in 

Pakistan and a key source of raw material to textile industry. 

Fiscal year; 2017-18, cotton production mounted to 11.94 

(million bales) with a boast of 11.8 (%) as compared to 10.7 

(million bales) during fiscal year; 2016-17. Its share to GDP 

persisted to 1.0 (%) and agricultural value addition 

chronicled 5.5 (%) during the same period. Cotton crop 

witnessed 8.4 (%) increase in cultivated area of 2,699 

(1000-hectares) against area of 2,489 (1000-hectares) over 
previous year in Pakistan. The production increased due to 

wholesome effect of cotton-promotional campaign, 

subsidized inputs availability, low population of sucking 

insects and better econ return (Pakistan Economic Survey, 

2017-18) [43]. 

In developing country like Pakistan seed-cotton yield is far 

below that of technically sound developed cotton producing 

countries like Australia, China, USA and Brazil. Pakistan 

Bureau of Statistics reported that average cotton yield 

declined from 802 (Kgs/Hec.) in 2014-15 to 752 (Kgs/Hec.) 

in 2017-18. Poor quality, non-registered seed, water 

shortage, inclining input rates and hence increase in insect 
pest situation are major culprits behind such decline in 

overall production & average yield. So, there is unceasing 
need to improve per-hectare seed-Cotton yield due to the 

worth of cotton crop (USDA, 2016) [59]. Sinking cotton 

production is outcome of multiple biotic and abiotic factors 

of which crop damages at various physiological growth 

stages by sucking insect pests are highlights (Gaurkhede et 

al., 2015) [25]. There are many kinds of pest/insect which 

affect cotton production. Besides, with injudicious uses of 

pesticides, pest/insect compounds have profoundly changed 

and many minor pests became main pests of cotton. In 

Pakistan mites, American Bollworm and Aphids were not 

unique pests of cotton but they flared-up as a consequence 
of indiscriminate and large-scale arbitrary practices of 

pesticides. Overall, cotton cultivation needs high uses of 

irrigation, systematization and agro-chemicals that lead to a 

high prospective of negative ecological impacts. Further, 

futile uses of fertilizers add to water pollution and 

greenhouse effects. 

Among sucking insect pests in Pakistan predominantly 

whitefly, jassid and thrips cause significant yield reduction 

(Aslam et al., 2004; Amjad and Aheer, 2007) [18, 13]. Even, 

prevailing weather during crop season especially relative 

humidity, temperature and rainfall have mammoth impact 

on incidence and development of sucking pests in 
ecosystem (Anonymous, 2013). Foremost sucking insect 



International Journal of Botany Studies 

146 

pests designated as key pests causing most of the damage to 

the cotton crop are whitefly; Bemisia tabaci (Genn.), thrips; 

Thrips tabaci (Lind.) jassid; Amrasca devastans (Dist.) and 

aphid; Aphis gossypii (Glov.). Whitefly sucks the cell sap, 

damages the plant ensuing in 50% decline in boll-

production (Ahmad et al., 2002) and also frightening our 

cotton-based economy by acting as vector to induce Cotton 

leaf curl virus disease (CLCuV) (Nelson et al., 1998). Jassid 

is another detrimental pest of cotton in Pakistan. A variety 
of techniques most noticeable the resistant varieties can play 

extensive role to reduce the crop damage (Diouf et al., 

2011). Among sucking insect pest on cotton, Thrips tabaci is 

the most significant early-season pest (Wilson and Bauer, 

1993). Temperature and relative humidity have positive 

association with thrips population on cotton (Li et al., 1992; 

Shah, 2003). Panickar and Patel (2001) revealed the effect 

of weather factors on the activity of thrips and concluded 

that the activity of T. tabaci on cotton leaves started from 

second week of August and continued until first week of 

January and had positive correlation with wind and average 
temperature. Bai et al., (2002) reported that the population 

of sucking insect pests was more in transgenic cotton 

varieties (Bt.) as compared to conventional ones. Shah 

(2003) in his studies found that highest population of 

whitefly occurred on variety FH-901 in the month of July 

and lowest on the varieties in the months of October and 

November with positively and negative correlation with 

temperature & relative humidity respectively. Likewise, 

jassid population was maximum for variety NIAB-Karishma 

during second week of July and minimum on CIM-499 & 

NK-2002 in the months of September and November. 
Thrips population did not have significant effect on relative 

humidity instead relative humidity and whitefly had 

significant positive association. Whereas, difference among 

Bt and non-Bt cotton for jassid, whitefly and thrips outbreak 

was insignificant (Arshad and Suhail, 2010). Additional, 

high temperature displayed noteworthy encouraging effect 

on all the sucking pests (Shivanna et al. (2011).  

Hence, the objective of present study was to draft the 

population dynamics of common sucking pest in relation to 

environmental fluctuations e.g. temperature & relative 

humidity in Pakistan with their resultant impression on Bt. 

& non-Bt. varieties, comparatively.  
 

Material and Methods 

Tentative study area and design 

The field experiment was carried out in the research area of 

Agriculture department, Rahim yar Khan, Pakistan during 

the cotton season 2017-18. The experimental field was 

designed in a Randomized Complete Block Design (RCBD) 

with three replications of each experimental plot having five 

varieties in each plot. Each replicated plot had an area of 25 

× 10 feet. To avoid the influence of treatments on insect 

population in neighbouring plots, an area of 3 feet was left 
vacant (Men et al., 2003). The experimental plots were 

planted in the 2nd week of May i.e. 11th may 2017. All the 

agronomic practices for the treatments in the experimental 

fields remained same. The treatments include 3 transgenic 

Bt. (FH-113, FH-114 and FH-154) and 2 Non-Bt. varieties 

(FH-1000 and CIM-496). 

 

Plant inspection  

The inspection of cotton crop was carried out on weekly 

basis. Examination of crop started from seedling emergence 

and continued till the harvesting. The plant examination 

method was used for sampling and the populations of three 

major target sucking pests (whitefly, jassid and thrips) were 

recorded early in the morning at weekly interval from 15 

leaves of 15 plants selected randomly from each plot. The 

sampling was done from the 1st leaf from upper portion of 

the 1st plant, the 2nd leaf from middle portion of the 2nd 

plant and the 3rd leaf from bottom portion of the 3rd plant 

and so on (Sohail et al., 2003; Amjad and Aheer, 2007, 
Diouf et al., 2011) [13]. 

 

Meteorological data 

Meteorological data about temperature and relative 

humidity was obtained from crop reporting department and 

extension wing, Rahimyar Khan, Pakistan. 

 

Statistical analysis 

Data were analyzed by using analysis of variance (Steel et 

al., 1997) [57] and correlation was estimated by using Kwon 

and Torre (1964) technique. Data regarding analysis of 
variance, LSD of overall mean population, per week 

population of whitefly on different cotton varieties and 

correlation of environmental factors and population of 

sucking pests has been analyzed using Statistix 9. 

 

Results and Discussion 

Whitefly population Comparison between Bt. and Non- 

Bt. Varieties of Cotton 

Overall comparison of Whitefly population means of three 

Bt. and two Non-Bt varieties of cotton is shown in Figure 1. 

This indicates that population of whitefly was more on Bt. 
varieties (3.1/per leaf) as compared to Non-Bt varieties 

(2.66/per leaf). Overall mean population of whitefly on 

different transgenic and traditional cultivars of cotton has 

been shown in Figure 2. 

 

Jassid population Comparison between Bt. and Non-Bt. 

Varieties of Cotton 

Overall comparison of Jassid population means of three BT 

and two Non-BT varieties of cotton is shown in Figure 1a. 

This indicates that population of jassid was more on BT 

varieties (1.99/per leaf) as compared to Non-Bt varieties 

(1.94/per leaf). Overall mean population of jassid on 
different transgenic and traditional cultivars of cotton has 

been shown in Figure 2a. 

 

Thrips population Comparison between Bt. and Non- Bt. 

Varieties of Cotton 

As far as, overall comparison of thrips population means of 

three Bt and two Non-Bt varieties of cotton is shown in 

Figure 1b. This indicates that population of thrips was more 

on non-BT varieties (4.62/per leaf) as compared to Bt. 

varieties (4.22/per leaf). Overall mean population of thrips 

on different transgenic and traditional cultivars of cotton has 
been shown in Figure 2b. These comparison consequences 

are in agreement with Naveen et al. (2007) [40], Men et al. 

(2005) [37] who reported that higher population of aphid, 

jassid and whitefly in Bt. cotton as compared to 

conventional cotton. Population of jassid, thrips and 

whitefly was low on Bt. cotton as compared to conventional 

cotton varieties are in agreement with consequences of 

Whitehouse et al. (2005) [61] whereas most of the studies 

showed that sucking pests were found in equal abundance in 

Bt and non-Bt cotton varieties Sisterson et al. (2004) [56], 
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Bambawale et al. (2004) [21], Abro et al. (2004) [4], Sharma 

and Pampapathy, (2006) [53]. However the results of present 

research show high population of sucking pests on Bt. 

cotton varieties which may be due to varietal response and 

favorable environmental condition toward sucking pest. 

 

Population Trend of whitefly 

Mean population of whitefly on different transgenic and 

traditional varieties of cotton as per week is shown in Figure 
2. Population recorded on different dates as shown in Figure 

3 indicated that it started increasing from the first week of 

July to mid of July, the highest one is in the mid of July 

which is the first population peak. Then the population 

decreased continuously from the mid of July to the mid of 

August. Then the population of whitefly started increasing 

from end of August to third week of September from, the 

third week of September shows second population peak of 

whitefly. The mean whitefly population per leaf was lower 

during last week of August to all three weeks of September. 

 

Population Trend of Jassid 

Mean population of jassid on different transgenic and 

traditional varieties of cotton as per week is shown in Figure 

2a. Population recorded on different dates as shown in 

Figure 3a indicated that it started increasing from the first 

week of July to mid of July, the highest one is in the mid of 

July which is the first population peak. Then the population 

decreased continuously from the mid of July to the mid of 

August. Followed by an increase in the population of jassid 

that started increasing from August to third week of 

September and then from the third week of September it 
showed second population peak.  

 

Population Trend of Thrips 

Mean population of thrips on different transgenic and 

traditional varieties of cotton as per week is shown in Figure 

2b. Population recorded on different dates as shown in 

Figure 3b indicated that it started increasing from the first 

week of July to mid of July, the highest one is in the end of 

July which is the first population peak. Then the population 

decreased continuously from the end of July to the mid of 

August. These results are parallel to that of Khan and Ullah 

(1994) [33]. Gupta et al. (1997) [26] Joginder et al. (1998) [32] 
and Inee-Gogoi et al. (2000) [29] who studied that population 

of sucking pest high in mid of July and last week of August. 

  

 
 

Fig 1: Overall comparison of whitefly population means of three 
Bt. and two non-Bt. Varieties of cotton. 

 
 

Fig 1a: Overall comparison of Jassid population means of three Bt. 
and two Non- Bt. Varieties of cotton 

 

 
 

Fig 1b: Overall comparison of Thrips population means of three 
Bt. and two Non- Bt. Varieties of cotton. 

 

 
 

Fig 2: Overall mean population of whitefly on different transgenic 
and traditional varieties of cotton under unsprayed conditions 

recorded from 23rd June, 2017 to 29th September, 2017 

 

 
 

Fig 2a: Overall mean population of Jassid on different transgenic 

and traditional varieties of cotton under unsprayed conditions 
recorded from 23rdJune, 2017 to 29th September, 2017 
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Fig 2b: Overall mean population of Thrips on different transgenic 
and traditional varieties of cotton under unsprayed conditions 

recorded from 23rd June, 2017 to 29th September, 2017 
 

 
 

Fig 3: Per Leaf whitefly population on different transgenic and 
traditional Conditions recorded from 23rd June, 2017 to 29th 

September, 2017  
  

 
 

Fig 3a: Per leaf jassid population on different transgenic and 
traditional varieties of cotton under un-sprayed conditions recorded 

from 23rd June, 2017 to 29th September, 2017 

 

 
 

Fig 3b: Per leaf thrips population on different transgenic and 
traditional varieties of cotton under unsprayed conditions recorded 
from 23rd June, 2017 to 29th September, 2017 at Research area of 

Agriculture department Rahimyar Khan (Punjab), Pakistan. 

Correlation of weather factors and whitefly population on 

different varieties of cotton under unsprayed conditions: 

Correlation of weather factors and whitefly population 

showed that there was a positive correlation between 

temperature and whitefly population as shown in Figure 4, 

whereas relative humidity was negatively correlated with 

whitefly population (Figure 5). These findings are in 

concurrence with those of Avidov (1956) [19], Kumawant et 

al. (2000) [34], who reported that whitefly population is 
positively correlated with temperature. Similarly Jagdev and 

Butter (1988) [30], Ali et al., (2016) [1-3, 11, 48-49], Rote and Puri 

(1991) [50], Rao and Chari (1992) [46], Wahla et al. (1996), 

Murugan and Uthamasamy (2001), and Shah (2003) also 

reported that whitefly population was positively 

interconnected with temperature and negatively correlated 

with relative humidity. There result are not at par with the 

results of Nandihalli et al. (1993), Sharma and Sharma 

(1997), Umar et al. (2003), Jalal et al. (2006) who reported 

that relative humidity is positively correlated with whitefly 

population. 
Correlation of weather factors and Jassid population on 

different varieties of cotton under unsprayed conditions: 

Correlation of weather factors and jassid population showed 

that there was a positive correlation between temperature 

and jassid population as shown in Figure 4a, whereas 

humidity was negatively correlated with jassid population 

(Figure 5a). These findings are in agreement with those of 

Ali et al. (1993), Bishnol et al. (1996), Inee-Gogoi et al. 

(2000) [29], Wahla et al. (1996), Rashid et al., (2016a,b), 

Rehman et al., (2017), Shah (2003), Jalal et al. (2006) who 

reported that jassid population is positively correlated with 
temperature and negatively correlated with relative humidity 

however the results of Inee-Gogoi et al. (2000) [29] regarding 

relative humidity indicated that relative humidity favors the 

jassid population. 

Correlation of weather factors and thrips population on 

different varieties of cotton under unsprayed conditions: 

Correlation of weather factors and thrips population showed 

in Figure 4b that there was a positive correlation between 

temperature and thrips population, whereas humidity was 

negatively correlated with thrips population (Figure 5b). 

These results are similar with findings of Khan and Ullah, 

(1994) [33], Ali et al. (1994), Abbas et al., (2016a, b), Wahla 
et al. (1996) [60], Panickar and Patel (2001) [44], Jalal et al. 

(2006) [31] who stated that that there was a positive 

correlation between temperature and thrips population 

whereas relative humidity and rainfall was negatively 

correlated with thrips population. 

 

  
  

Fig 4: Relationship of mean temperature (°C) to mean per whitefly 

population on different transgenic and traditional cultivars of 
cotton. 
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Fig 4a: Relationship of mean temperature (°C) to mean per Jassid 
population on different transgenic and traditional cultivars of 

cotton. 

  

 
  

Fig 4b: Relationship of mean temperature (°C) to mean per Thrips 
population on different transgenic and traditional cultivars of 

cotton. 
 

 
 

Fig 5: Relationship of mean relative humidity (%) to mean per 
whitefly population on different transgenic and traditional cultivars 

of cotton. 

  

 

 
 

Fig 5a: Relationship of mean relative humidity (%) to mean per 
Jassid population on different transgenic and traditional cultivars 

of cotton. 

 

  
 

Fig 5b: Relationship of mean relative humidity (%) to mean per 
Thrips population on different transgenic and traditional cultivars 

of cotton. 

 

Conclusion 
In the light of the experimental findings it was established 

that Bt. varieties had higher percentage of sucking pests 

than non-Bt. varieties. In addition, whitefly and jassid 

populaion mount to peak during mid-july and thrips attack 

finds its maximum strength at end of july. Second peak for 

whitefly & jassid were during 3rd week of august and third 

week of september, respectively. Moreover, temperature 

was in direct positive association altogrther with whitefly, 

jassid and thrips population. While, Relative humidity had 

negative association to population of these sucking insect 

pests. In toto, preferment of cotton varieties that can endure 
the adversities of insect pests with trifling changes to their 

physiology in relation to environs, improved agronomic 

rehearses and integrated pest management during hotspots is 

pivotal to enhance average yield of cotton. 
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Supplementary 

 

 
 

Fig 6: Cotton production by country worldwide in 2017/2018 (in 1,000 metric tons) (Statistica/Statistics Portal) 
[https://www.statista.com/statistics/263055/cotton-production-worldwide-by-top-countries/] 
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