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Abstract 
Present studies were carried out on occurrence and abundance of thrips Thrips tabaci, whitefly Bemisia 
tabaci and their predator, Geocoris spp., on sunflower, Helianthus annuus L., at vegetable fields of 
Tandojam and Sultanaabad in Sindh. Population of thrips, whitefly and Geocoris spp., were recorded 
from January 15, 2010 upto April 16, 2011. Results showed that at Tandojam, maximum thrip’s 
population was observed at the end of March till mid of April, whitefly’s population was found to be low 
in 2nd week of January and maximum in 2nd week of April and predator, Geocoris was found low initially 
while higher till the end of observation period. In Sultanabad, thrip’s population was minimum in 1st 
week of January, and the highest recorded in 3rd week of April. Whitefly was recorded minimum in 1st 
week of January and the highest in 3rd week of April, while predator, Geocoris was initially found very 
low during 1st week of January, but increased in 2nd and 3rd week of April. The temperature and humidity 
varied during different dates and significantly affected the abundance of insect population. 
 
Keywords: Incidence, abundance, thrips, whitefly, Geocoris, sunflower. 
 
1. Introduction 
Sunflower (Helianthus annuus L.), belongs to the member of the family Asteraceae 
(Compositae), and it is known as Surajmukhi locally. It is one of the important oilseed crops in 
the world which ranks third in area after soybean and groundnut. It is one of the four major 
important oilseed crops (soybean, peanut, rapeseed and sunflower) globally. It is grown on 
over 23.31 million hectares worldwide, with a production of 29.90 million tones [1, 2]. As an oil 
seed crop, sunflower has been introduced in Pakistan during 1960 with the object of bridging 
the gap between production and consumption of edible oil in the country [3].  
In Pakistan, sunflower is planted on about 0.363 million hectares in the four provinces. It is 
grown twice a year (spring and autumn) in Sindh, Pakistan [4]. Sunflower seeds contain 40% 
oil content of high quality with low cholesterol contained fat and soluble vitamins A, B, E and 
K. It is quiet good for health of heart patients, as reported by Evertt et al., [5], and Goasal et al., 
[6]. Low yield of sunflower may be attributed to several reasons such as occasional adverse 
climatic conditions, poor agronomic methods of cultivation, non-availability of improved seed, 
prevalence of diseases and damage caused by pests. Insect pests of sunflower are broadly 
classified as seedling pests, sucking pests, soil insects, defoliators and inflorescence pests [7]. 
Sucking pests like leafhoppers, thrips and whiteflies contribute to a considerable extent for 
losses to the crop. Leafhopper alone can cause damage upto 46 percent to this crop. Whiteflies 
under favorable conditions also pose severe threat to the crop. Several species of thrips are 
associated with the crop, which cause direct damage to plant; however, these also cause 
enormous losses indirectly as vector of viral diseases, especially in the transmission of 
sunflower necrosis virus [8]. Whiteflies and thrips are piercing-sucking insects that cause major 
damage to this crop. These insects transfer viral diseases from the infected to uninfected plants 
and are associated with serious losses in the yield. Early detection of these damaging insects is 
very important because symptoms of feeding often go unnoticed until serious damage is done 
[9-14]. Thus, population monitoring is useful to detect insect problems in crops and to determine 
whether control measures have been effective or not [15]. 
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The big-eyed bug, Geocoris punctipes (Say), is a common and 
the generalist predator of numerous pest species that feed upon 
ornamental plants including whiteflies, aphids and spider mites 
[16]. Several aspects of the biology of G. punctipes suggest that 
they are potential antidotes for use in biological pest control 
programs. These include 1) wide prey range, 2) long life span, 
3) facultative omnivore, and 4) all life stages are predaceous. 
The wide prey range of Geocoris spp., includes many common 
pests of both agricultural and ornamental crops, while 
sunflower seeds when are added to an artificial diet increase 
survival of Geocoris spp [17]. 
 
2. Materials and Methods  
The field studies were carried out on occurrence and 
abundance of thrips and whitefly pests on sunflower, 
Helianthus annuus L., which is economically an important 
crop grown at vegetable fields of Agriculture Research 
Institute (ARI), Tandojam and Sultanaabad. For conducting 
survey on occurrence and abundance of thrips and whitefly 
pests, and their natural enemies from the fields of Tandojam 
and Sultanaabad, observations were conducted on sunflower, 
Helianthus annuus L., crop during whole growing season. The 
experiment was conducted in randomized completely block 
design replicated four times. 
The surveys on the population fluctuations of thrips, whitefly 
and their natural enemies were carried out at weekly intervals. 
Twenty five plants were randomly selected from each locality 
of sunflower crop, five leaves were selected, two from bottom 
portion, while, two from middle and one from top of plant, and 
the pest population were counted with the help of magnifying 
glass. The plants were carefully handled to avoid disturbing of 
the pests and their natural enemies on the crop. Time of field 
observations was between 8 and10 am. The metrological data 
were also taken to note the effects of temperature and humidity 
on the thrips and their natural enemy populations invading 
sunflower. The data were statistically converted to mean 
values of all replicates before analyzing. Then data obtained 
were statistically analyzed by analysis of variance and means 
were compared using DMR test by computer program Statistix 
8.1. The coefficient of correlation between various parameters 
was also determined [18].  
 
3. Results and Discussion 
The results on observations of sunflower, H. annuus taken at 
weekly interval for per leaf populations of thrips and whitefly, 
and their predator, Geocoris spp., are presented in Table1. 

These data showed thrips and whitefly, and their predator 
Geocoris spp., populations on sunflower at Tandojam. The 
data showed that thrips and whitefly, and their predator 
Geocoris spp., populations varied from 15-01-2010 to 16-04-
2011 at study site. The thrip’s population appeared throughout 
the season and increased at the end of March till 16-04-2011. 
Initially, the thrip’s population was very low (7.92+0.70) in 2nd 
week of January, the population increased and highest was 
recorded (90.46+0.96), in the 2nd week of April. Reitz [19] gave 
the findings that the thrips were much more abundant in the 
spring than in autumn. Similarly, during the present 
observations, initially the whitefly’s population was very low 
(1.15+0.10) in 2nd week of January, thereafter population 
increased and the population was recorded the highest 
(17.77+0.78), in the 2nd week of April. Our result was much 
closed to [20, 21], they reported that the number of whiteflies 
were the highest in spring (April, May) and in autumn 
(October). Sarwar [22, 23] had stated that the abundance and 
population dynamics of whiteflies were varied depending on 
species of whiteflies, area and crops attacked. The predator, 
Geocoris spp., was recorded during the days of observations 
from 22-12-2010 to 22- 03-2011. Initially, the very low 
population of predator was recorded (1.00+0.50), but its 
density increased during the 3rd week of March and peak 
numbers were noted (12.45+0.95) per plant. Population again 
decreased till the end of March 2011. 
The Geocoris spp., was a frequent predator of whitefly, B. 
tabaci and other pests including species of thrips. Gonzalez et 
al., [24] had reported that these pests were primary foods for 
both G. punctipes and the minute pirate bug, Orius tristicolor. 
Adult big-eyed bugs were tested positive for whitefly and 
whitefly egg antigen using the ELISA method [25, 26], and these 
workers reported that whitefly, spider mites, and thrips are all 
common greenhouse pests as well. Crocker and Whitcomb [27] 
both have given the findings that the predator Geocoris spp., 
had been observed feeding on dozens of different prey species, 
and they are important predators of aphids and whiteflies in 
various field crops. The temperature and humidity varied 
during different dates and time and remained maximum in the 
month of March and April, respectively, and minimum in the 
month of January. The study on natural enemies (spiders) and 
aboitic factors in sunflower and on different crops are in much 
correlated with other workers [28-34]. Nahiyoon et al., [35] had 
found that sucking insect complex, and natural enemies 
correlated with abiotic factors on different aspects of the 
different studies. 

 
Table 1: Population of Thrips and Whitefly, and Predator Geocoris spp., in Sunflower at Tandojam from Jan 2011 to Apr 2011(Mean +S.E) 

 

Date of observation No. of Plant Observed No. of Thrips No. of Whiteflies No. of Predators Temperature. oC R.H% 
15-1-2010 25 7.92+0.70 1.15+0.10 1.00+0.50 18.07 56.85 
22-1-2010 25 10.38+0.81 2.31+0.38 1.33+0.29 19.42 56.85 
29-1-2010 25 12.54+0.89 4.15+0.51 3.33+0.29 20.57 60.00 
5-2-2010 25 18.15+0.07 4.69+0.54 6.00+0.50 21.64 61.57 
12-2-2010 25 28.23+0.33 6.85+0.65 7.50+0.31 22.27 62.57 
19-2-2011 25 31.38+0.40 7.77+0.86 7.00+0.00 23.47 63.57 
26-2-2011 25 36.77+0.52 8.15+0.71 9.00+0.25 24.50 65.57 
5-3-2011 25 43.54+0.65 9.00+0.75 10.00+0.70 27.48 65.28 
12-3-2011 25 56.08+0.88 9.92+0.75 11.00+0.25 28.72 64.42 
19-3-2011 25 73.08+0.14 10.92+0.83 10.00+0.75 29.07 61.00 
26-3-2011 25 73.85+0.15 10.31+0.80 12.45+0.95 30.35 64.27 
2-4-2011 25 78.54+0.81 12.62+0.89 11.33+0.49 30.71 65.57 
9-4-2011 25 89.23+0.92 14.69+0.74 11.33+0.29 31.51 60.00 
16-4-2011 25 90.46+0.96 17.77+0.78 12.33+0.69 32.55 60.00 
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The regression analysis of thrips and predator Geocoris spp., 
was determined in sunflower in the present studies. The 
correlation of thrips and predators was found to be highly 
positive and significant (F=47.23; DF=1, 12; P=0.0000) (Fig: 
1), which means with the increase in thrip’s population, the 
population of predator also increased. The correlation between 
temperature and thrip’s population was also highly positive 
and significant (F=289.66; DF=1, 12; P=0.0000) (Fig: 2).The 
correlation between thrips and R.H% was poorly positive and 
not significant (F=1.47; DF=1, 12; P=0.2489) (Fig: 3).This 
means with the temperature and relative humidity increases, 
the population of thrips was also increased. Regression 
analysis of whitefly and predator Geocoris spp., was also 
determined in sunflower. Sarwar et al., [36], have reported a 
positive correlation of thrip’s population with maximum 
temperature and negative correlation with minimum 
temperature, relative humidity (morning and evening) and 
rainfall. It has also been reported that maximum and minimum 
air temperature appreciated whitefly’s population build-up, 
while, high relative humidity discouraged pest’s build-up. The 
correlation of whiteflies and predators was highly positive and 
significant (F=54.44; DF=1, 12; P=0.000) (Fig: 4), which 
means with the increase in whitefly’s population, the 
population of predator also increased.  
The correlation between temperature and whitefly’s population 
was also highly positive and significant (F=126.58; DF=1, 12; 
P=0.0000) (Fig: 5).The correlation between whitefly and 
R.H% was poorly positive and significant (F=1.93; DF=1, 12; 
P=0.1902) (Fig: 6).Which means as the temperature and 
relative humidity increased, the population of whitefly was 
also increased. Kumawat et al., [37] had reported that the 
temperature was significantly correlated with whitefly 
densities. Similarly, there was highly positive and significant 
correlation between predator and temperature (F=101.29; 
DF=1, 12; P=0.0000) (Fig: 7), and correlation between 
predators and R.H% was also highly positive and significant 
(F=9.82; DF=1, 12; P=0.0086) (Fig: 8).This means with the 
increase in temperature and relative humidity, the population 
of Geocoris spp., also increased. The results showed that when 
thrips population increased on sunflower, their predator was 
also increased, and the temperature and R.H% played an 
important role in increasing thrips and their predator Geocoris 
spp., populations. 

 

 
 

Fig 1: Relationship between No. of Thrips and No. of Predators on 
Sunflower 

 
 

Fig 2: Relationship between No. of Thrips and Field Temperature oC 
on Sunflower 

 

 
 

Fig 3: Relationship between No. of Thrips and R.H% on Sunflower 
 

 
 

Fig 4: Relationship between No. of whitefly and No. of Predators on 
Sunflower 

 

 
 

Fig 5: Relationship between No. of whitefly and Field Temperature 
oC on Sunflower 
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Fig 6: Relationship between No. of whitefly and R.H% on Sunflower 
 

 
 

Fig 7: Relationship between No. of Predators and Field Temperature 
oC on Sunflower 

 

 
 

Fig 8: Relationship between No. of Predators and R.H% on Sunflower 
 

Initially the thrips and whitefly populations were very low at 
Sultanabad, but afterward both these densities increased 
gradually. Similarly, the predator’s population also increased 
in the month of March (Table 2). Papadaki et al., [38], had 
reported that thrips is considered one of the most harmful 
insect pests of vegetable crops in greenhouses. The thrip’s 
population was minimum (1.28+0.28) in 1st week of January, 
thereafter population increased and highest population was 
recorded (85.68+0.99), in the 3rd week of April. The whitefly 
population was minimum (1.69+0.33) in 1st week of January, 
then population increased and highest population was recorded 
(25.92+0.66), in the 3rd week of April. The predator, Geocoris 
spp., initially was very low in number (1.00+0.20) in 1st week 

of January, but numbers increased in the 2nd and 3rdweek of 
April (12.45+0.95)/plant. The temperature and humidity varied 
during different dates and time and remained maximum in the 
month of April and minimum in the month of January. Similar 
results were reported earlier that significant differences in the 
population of insects collected on sunflower were found, 
where the early-planted crops gave the highest population 
numbers of insect, while on the final date of observation found 
the least number of pests [39-41]. All these workers have studied 
that Geocoris spp, has been successfully used as biological 
control agent for whitefly, for instance in cucumbers, Amri, 
strawberries, sunflower and gerbera. 

 
Table 2: Population of Thrips and Predator Geocoris spp., in Sunflower at Sultanaabad, Mirpurkhas from Jan 2011 to Apr 2011(Mean+S.E) 

 

Date of observation No. of Plant Observed No. of Thrips No. of Whiteflies No. of Predators Temperature oC R.H% 
3-1-2011 25 1.28+0.28 1.69+0.33 1.00+0.20 19.07 55.85 
10-1-2011 25 4.26+0.38 2.54+0.40 3.00+0.25 19.42 55.85 
17-1-2011 25 6.83+0.42 3.62+0.48 5.00+0.35 20.57 56.00 
24-1-2011 25 9.32+0.63 5.46+0.68 4.50+0.31 21.64 56.57 
1-2-2011 25 15.00+0.61 6.00+0.61 7.72+0.33 22.27 58.57 
8-2-2011 25 19.33+0.63 7.08+0.67 5.00+0.25 23.47 58.77 
15-2-2011 25 20.15+0.62 9.15+0.62 7.60+0.32 24.50 59.57 
22-2-2011 25 23.85+0.82 10.85+0.82 8.67+0.33 25.48 60.28 
1-3-2011 25 32.00+0.87 12.00+0.87 9.00+0.50 28.72 60.42 
8-3-2011 25 35.31+0.98 16.54+0.82 10.60+0.32 29.07 61.00 
15-3-2011 25 47.00+1.03 17.07+0.55 10.00+0.25 30.35 61.27 
22-3-2011 25 56.23+1.01 17.46+0.44 10.72+0.33 30.81 62.57 
29-3-2011 25 68.00+1.06 18.00+1.06 11.75+0.43 31.51 62.00 
5-4-2011 25 74.46+0.95 19.00+0.89 11.00+0.40 32.55 62.550 
12-4-2011 25 78.31+1.07 20.31+1.37 12.00+0.25 33.07 63.85 
19-4-2011 25 85.68+0.99 25.92+0.66 10.50+0.32 33.42 64.85 
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The regression analysis of thrips and predator Geocoris spp., 
was determined in sunflower. The correlation of thrips and 
predators was highly positive and significant (F=39.86; DF=1, 
12; P=0.0000) (Fig: 9), which means with the increase in 
thrip’s population, the population of predator also increased. 
The correlation between temperature and thrips population was 
also highly positive and significant (F=161.19; DF=1, 12; 
P=0.0000) (Fig: 10).The correlation between thrips and R.H% 
was highly positive and significant (F=124.43; DF=1, 12; 
P=0.0000) (Fig: 11). Which means when the temperature and 
relative humidity increased the population of thrips was also 
increased. Kirk [42] had reported that with increase in 
temperature there was increase in thrips activity, development 
and population growth wherein plant hosts started to offer 
attraction to thrips pest. The regression analysis of whitefly 
and predator Geocoris spp, was determined in sunflower as 
well. The correlation of whitefly and predator was found to be 
highly positive and of significant value (F=61.29; DF=1,1 2; 
P=0.0000) (Fig: 12), which means with the increase 
inwhitefly’ spopulation, the population of predator was also 
increased. Osekre et al., [43] had reported that the insidious 
flower bug, Orius insidiosus (Say), can effectively suppress 
Frankliniella species or thrips populations. Population 
fluctuations of the predator and thrips on the leaves, squares 
and flowers were tracked on plots and weekly predator-to-prey 
ratios were used to assess the effectiveness of the predator in 
regulating the thrip’s populations. The correlation between 
temperature and whitefly population was also highly positive 
and significant (F=321.83; DF=1, 12; P=0.0000) (Fig: 13).The 
correlation between whitefly and R.H% was highly positive 
(F=270.42; DF=1, 12; P=0.0000) (Fig: 14), which means with 
the temperature and relative humidity increases the population 
of whitefly also increased. Similarly, there was highly positive 
and significant correlation between predator and temperature 
(F=97.13; DF=1, 12; P=0.000) (Fig: 15), and correlation 
between predators and R.H% was also highly positive and 
significant (F=77.09; DF=1, 12; P=0.000) (Fig: 16), which 
means when the temperature and relative humidity increased 
the population of Geocoris spp., was also increased. The 
results showed that when thrips increased on sunflower and 
their predator Geocoris spp., also increased, and temperature 
and R.H% played an important role in increasing thrips and 
whitefly, and their predator populations [44]. 

 

 
 

Fig 9: Relationship between No. of Thrips and No. of Predators on 
Sunflower 

 

 
 

Fig 10: Relationship between No. of Thrips and Field Temperature 
oC on Sunflower 

 

 
 

Fig 11: Relationship between No. of Thrips and R.H% on Sunflower 
 

 
 

Fig 12: Relationship between No. of whitefly and No. of Predators on 
Sunflower 

 

 
 

Fig 13: Relationship between No. of whitefly and Field Temperature 
oC on Sunflower 
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Fig 14: Relationship between No. of whitefly and R.H% on Sunflower 

 

 
Fig 15: Relationship between No. of Predators and Field Temperature oC on 

Sunflower 
 

 
Fig 16: Relationship between No. of Predators and R.H% on Sunflower 

 
4. Conclusion  
The results on present surveys revealed the highest thrip’s 
population was recorded as (90.46+0.96), in the 2nd week of 
April and population was very low (7.92+0.70) in 2nd week of 
January. On the other hand the Geocoris spp., population was 
increased in the 3rd week of March (12.45+0.95)/ plant. 
Whitefly population was very low (1.15+0.10) in 2nd week of 
January, while the highest population was recorded 
(17.77+0.78), in the 2nd week of April. The overall conclusion 
is that when pest populations increased on sunflower, their 
predator’s density also increased, and temperature and R.H% 
played an important role in increasing thrips and whiteflies, 
and their predator’s Geocoris spp., population. Future work 
should focus on correlation of natural enemies with the insect 
pests and effect of environmental conditions of the population 
abundance of pests and their natural enemies. However, near 
the sunflower crop, maize crop should be planted because 
Geocoriss spp., are highly attracted to maize crop. As maize 
crop is the most favorite host plant of Geocoriss spp., so 
naturally there can be more population of predators on the 
neighboring sunflower plants than other crops. 
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