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Abstract:  Six onion cultivars (Red Creole, Chiltan-89, Local, Sariab 
Surkh, White Globe and Local Kandhari) were tested against thrips 
infestations to determine Varietal resistance against thrips infestation. 
The results of the trial showed that Thrips tabaci Lindeman 
(Thysanoptera: Thripidae). is the species attacking onion in the region.  
All the varieties were infested by thrips at various degrees.  Local 
Kandhari followed by Sariab Surkh were the most susceptible to thrips 
infestation while Chiltan-89 was optimum.  Maximum yield (11130 Kg 
ha-1) was obtained by Chiltan-89 and minimum (886.4 Kg ha-1) by Red 
Creole.  Thrips population got its peak (15.42 thrips densities per plant) 
at 27.94 0C and 36.33% relative humidity (RH) in the month of August. 
Keywords: Sariab Surkh, Thrips tabaci, Chiltan-89, Red Creole 

 
INTRODUCTION 

 
llium cepa L. belongs to the family Amaryllidaceae (Liliaceae).  A. 
cepa is a biennial herbaceous plant which originated in Afghanistan 
(Malik, 1994) and is an important condimental bulbous crop of 

Pakistan.  The consumption of A. cepa is not only restricted to the fresh 
form, but also to frozen and dehydrated bulbs which are used by rich and 
poor alike, thus it is called poor men’s food in Asia. 

 A
Thrips are cosmopolitan and are found in all kinds of habitats or 

ecological zones like forests, grasslands, gardens and crops in the world 
(Ananthakrishnan, 1993). Thrips (T) tabaci has successfully exploited 
diverse niches due to their extraordinary adaptive ability. They have not 
only established themselves as phytophagous, mycophagous, carnivorous 
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predators, gall makers, pollinators, and vector transmitter but also have 
survived on plant litter and in the bark of living and dead trees (Bournier, 
1983b and Ananthakrishnan, 1984). Ananthakrishnan (1982) reported 
evidence from south east Asia that thrips infestations in various cropping 
systems are increasing because of their ability to migrate from weed 
reservoirs to crops and vice versa. 

More often than not thrips are phytophagous. They attack leaves, 
buds, flowers and even fruits of plants.  Nymphs do more damage than 
adults (Kawai, 1988) because they are more numerous and less mobile.  
They not only cause feeding injuries but also cause oviposition damage to 
the plants (Bournier, 1983a,b). When thrips feed on vascular plants, they 
puncture the epidermal tissues and drain out the sap of cells causing their 
walls to collapse, pierce the epidermis and rasp the leaf tissues within or 
rasp leaf tissue and suck the sap as its exudes.  Silvery white streaks first 
appear along the veins and late patches on the underside of the infested 
leave appear on damaged plants.  Most thrips species are flower inhabiting.  
Thrips feed on various parts of the inflorescence or on solitary flowers, 
thereby causing retardation of flower growth, destruction of buds, flowers 
and even malformation of fruits and ultimate loss of crop yield (Daniell et 
al., 1996). 

Numerous species of thrips are reported to be serious agricultural 
pests of economic importance.  During the eighties, T. tabaci appeared as 
epidemic on cotton seedlings and necessitated the re sowing of the crop in 
the Sukhur division of Pakistan (Yunus et al., 1980).  Heavy damage by 
Megalurothrips distalis and M. sjostedti to legumes and T. hawaiiensis and 
T. imagines to different horticultural plants and fruits were reported in 
Europe (Ananthakrishnan, 1984 and Bounier, 1983b).  Jensen (2001) 
reported a 97% infestation of T. palmi in watermelons.   Murai (1988) 
reported that F. intonsa damaged 30% of the tomatoes in Japan.   The Pear 
thrips, T. inconsequens may prevent fruit formation in apples, cherries, 
apricots and peaches.  Thrips are capable of damaging 50 to 90% of 
cucumber crop (Cooper, 1991).  The well known “tear staining” and 
“russety-marking” in oranges are characterized by brown scars from citrus 
thrips, S. citri, feeding (Ananthakrishnan, 1993). Cermel et al. (1993) 
reported that T. palmi attacks to beans, potato, melon, cucumber, pepper, 
sesame, sunflower, soybean, cowpea, tobacco and sugarcane.  Ripa and 
Rodriguez (1993a, b) reported that T. tabaci feed on the young fruit of 
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grapes causing damage by scarring the perianth and the base of stems and 
pollen and may cause 35% fruit damage.  Thrips adults colonize in clusters 
during an anthesis and oviposit on pedicels and newly developing berries, 
nymphs feed on pollen and internal tissues and some times on the berries. 
F. cestrum does not cause scarring on fruits. Fournier et al. (1995) reported 
that early and late-season invasions of T. tabaci reduces yield less than 
those occurring in mid-season during the bulbing stage of onions.  T. tabaci 
can damage up to 40% of onion crop in a season. Stoller (1999) reported 
that thrips attack new leaves because the leaves have phloem not xylem 
tissues.  The leaves do no transport amino acids and amines and then have 
very little Ca, B and other non-mobile nutrients. During 1984 thrips 
destroyed 70% of the crop in the Mastung and Kalat districts of 
Balochistan, Pakistan (Malik et al., 2004).  

Keeping in view this importance of thrips a study was designed to 
evaluate the most suitable resistant variety of onion against its infestation, 
among the existing local cultivated varieties in the province of Balochistan, 
Pakistan. 
 

MATERIALS AND METHODS 
 

To evaluate the most resistant onion cultivar against thrips 
infestation in Balochistan, an experiment was conducted at the Agricultural 
Research Institute (ARI), Quetta, Balochistan, Pakistan in 2002-03.  Six 
onion varietal treatments were used in four replications; 

    
T1 = V1 =  Red Creole 
T2 = V2 = Chiltan-89 
T3 = V3 = Sariab Surkh 
T4 = V4 = Local  
T5 = V5 = White Globe 
T6 = V6 = Local Kandhari 
 

Among these varieties Sariab Surkh, Chiltan-89, Local and white 
Globe were reported to be the most cultivated varieties in the province.  
Red Creole and Local Kandhari are two newly introduced varieties in the 
region.   
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Cultivation of Crop 
An area of about 2 hectors land was well prepared and divided into 

24 equal plots, 8 x 10 m (80 m2) at the end of February each year.  Certified 
and treated onion seed of different cultivars was obtained from the 
Vegetable Section, ARI, Quetta.  Seed (96 g) @ 12 Kg ha-1 was applied in 
each plot.  To determine the effect of thrips on the onion, pesticides or any 
other control measures were avoided throughout the seasons.  Onion has 
shallow root system, thus it requires frequent irrigations (Malik et al., 
2004).  The crop was irrigated 26 times from a tube-well at different 
intervals.  

Hand weeding was carried out three times to keep the experimental 
area free of weeds.  Onion is a weak competitor and weed competition 
affects the yield or may play a role as an alternate host for thrips (Hassan 
and Malik, 2001a, b; 2002).  All other agronomic practices were kept 
constant through out the treatments.   
 
Data Collection 

Data on thrips population were recorded weekly (Nasruddin and 
Smitley, 1991) from five randomly selected plants (Hussain, 1998) from 
each replication until the crop was harvested.  The Plant Wash Method, as 
described by Dintenfass et al. (1987) was followed for counting of thrips.  
Foliage from randomly selected plants was covered with a marked 
polyethylene bag and then cut where it emerges from the bulb.  Thrips are 
stunned and less mobile at high temperatures (Malik et al., 2004), so 
sampling was taken in warm sunlight.  Each marked, sealed sample was 
brought back to the laboratory and opened in a bucket partially filled with a 
70% mixture of alcohol.  The leaves were pulled apart and swirled to 
remove the thrips.  After a thorough washing the contents of the bucket 
were passed through a course sieve and than poured into a funnel with a 
muslin cloth (125 μm).  The course sieve was examined under a 
magnifying glass (10 X) to observe accumulated thrips.  Once the liquid 
was served, the funnel was rinsed with a similar alcohol solution.  The 
cloth was then washed in a 100 ml beaker with 70% alcohol in a petri dish 
with a concave bottom.  Otherwise, the tiny insects accumulate at the edges 
and make counting difficult.  Since the number of thrips was not very high, 
no grid was fitted in the petri dish.  If the thrips numbers was higher than 
100 then a metallic grid was recommended to facilitate counting. 
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Aggregated thrips at the edges were dispersed with a camel hair brush 
dipped in absolute alcohol.  After removal of unwanted Martial, thrips were 
counted under a dissecting microscope. 
 
Meteorological Data Collection 

Weather may be an important factor affecting thrips movement and 
population densities (Kajita et al., 1996).  Data regarding temperatures 
(maximum and minimum), the percent relative humidity, rainfall, wind 
speed and direction were obtained from the Meteorological Station, 
Government of Pakistan, Department of Agriculture Research, Agriculture 
Research Institute, Sariab, Quetta, Balochistan. 
 
Statistical Data Analysis  

The plots were arranged in a randomized complete block design 
(RCBD, three factorial) with four replications. Data were analyzed using 
the Microcomputer Statistical Program for Experiments, Designs and 
Analysis, MSTAT-C (Russell, 1992). Three factors-variety, week, and year 
were considered as group variables. Observations were recorded on thrips 
densities, humidity and temperature. ANOVA was carried out to test the 
significance. The least significant difference (LSD) test was applied to 
differentiate the means. 

 
RESULTS AND DISCUSSION 

 
Mostly hot and dry weather was observed during the entire season 

of trial. The T. tabaci was the species of thrips recovered from the onion 
fields. Hazara et al. (1999 a, b) also recovered T. tabaci from onion from 
the same region. Figure 1 shows the total mean number of thrips per plant 
and the yield of all cultivars during the summers, 2002-03 at Quetta, 
Pakistan. Red Creole and White Globe had the lowest number of thrips.  
Local Kandhari followed by Sariab Surkh had the highest number of thrips.  
Chiltan-89 and Local had medium infestation. But Chiltan-89 had the 
highest yield. Red Creole and White Globe had the lowest yield among the 
cultivars. Sariab Surkh and Local Kandhari had average yields. Chiltan-89 
proved to be the most resistant variety to thrips infestation. These studies 
confirmed that yields are inversely related to thrips infestation. 
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Weekly relationship between temperature, relative humidity and 
thrips infestation on six cultivars of onion has been shown in Figure 2. A 
gradual change was observed in temperature through out the season. The 
relative humidity change was not equal in the early season, but from middle 
towards end, the change was equal. A direct relation was observed among 
thrips densities, temperature and relative humidity. Thrips densities 
gradually increase with the increase of temperature and humidity. The peak 
thrips density (15.42 thrips/plant) was observed on the 12th week (August) 
at 27.94 ºC temperature and 36.33% humidity.  Relative humidity never 
exceeded 37% during the entire season.  

Thrips densities declined towards the end of the season. The same 
behavior is reported by Navas et al. (1991) on potatoes. Domiciano et al. 
(1993) studied the relationship of abiotic factors on the population 
dynamics of T. tabaci on onions and found an inverse relationship between 
the density of the thrips and relative humidity and a direct relationship to 
temperature. They reported 20 to 29 ºC was the best temperature at low 
humidities for the largest densities of thrips on onions. Dintenfass et al. 
(1987) also reported that high temperatures with low relative humidities 
retard thrips populations. Our findings are the same. Abiotic factors like 
temperature and relative humidity impacts not only crops but also pests.  
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Figure 1: The mean total number of thrips per plant and yield recorded on six onion 
cultivars during the summers, 2002-03 at Quetta, Pakistan.  
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 Malik and Ali (2002) and Solomon et al. (1996) reported that 
insect’s growth and development is directly related to the temperature. 
Temperature (Sharma and Chaudhary, 1988; Phoofolo et al., 1995; Marco 
et al., 1997) and relative humidity (Malik, 2001) play an important role in 
the development, distribution and establishment of arthropod 
parasitoids/predators in fields.  

Figure 3 shows weekly thrips distribution on all six onion cultivars 
during, 2002-03 at Quetta. Most of the onion cultivars were attacked by the 
thrips. In the initial stages of crop development, thrips densities were about 
the same on all the cultivars. Stoller (1999) reported that plant texture and 
structure affects the densities of thrips. Thrips like young leaves better than 
old leaves. This behavior of thrips is confirmed in the study. During initial 
stages of growth the shoots of all the varieties had about the same soft 
texture and they had about the same degree of attraction for thrips, but the 
behavior changed with growth. Further studies to discover other reasons are 
suggested. 
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Figure 2: The mean weekly thrips densities per plant in relation to temperature and 
relative humidity on onions during the summers, 2002-03 at Quetta, 
Pakistan. Series 1 = Temperature (ºC); Series 2 = Relative Humidity (%); 
Series 3 = No. of thrips per plant.  

 



M. F. MALIK ET AL. 
 
 

8 

0

5

10

15

20

25

30

W
ee

k 
1

W
ee

k 
2

W
ee

k 
3

W
ee

k 
4

W
ee

k 
5

W
ee

k 
6

W
ee

k 
7

W
ee

k 
8

W
ee

k 
9

W
ee

k 
10

W
ee

k 
11

W
ee

k 
12

W
ee

k 
13

W
ee

k 
14

W
ee

k 
15

W
ee

k 
16

W
ee

k 
17

W
ee

k 
18

W
ee

k 
19

W
ee

k 
20

*C U L T I V E R S A

*C U L T I V E R S B

*C U L T I V E R S C

*C U L T I V E R S D

*C U L T I V E R S E

*C U L T I V E R S F

 
 

Figure 3: The mean weekly thrips population distributions on different onion 
cultivars during the summers, 2002-03 at Quetta, Pakistan. Cultivars; A = 
Red Creole, B = Chiltan-89, C = Local, D = Sariab Surkh, E = White Globe, 
F = Local Kandhari 

 
Conclusion 

The results of this study suggest that Red Creole variety had the 
minimum thrips infestation but the variety was rejected due to its lowest 
yield. Chiltan-89 has a light green appearance and is the least succulent.  
Chiltan-89 is proved the most resistant variety to thrips infestation and is 
high yielding thus might be recommended for commercial cultivation in 
Balochistan.  Sariab Surkh and Local Kandhari have great agronomic 
potential but need some genetic improvement against thrips infestations. 

 
REFERENCES 

 
ANANTHAKRISHNAN, T.N., 1982. Thrips and population biology. Curr. 

Sci., 51: 168-172. 
ANANTHAKRISHNAN, T.N., 1984. Bio-ecology of thrips. Oak Park. MI 

Indra Pub. House, India, pp. 233. 
ANANTHAKRISHNAN, T.N., 1993. Bionomics of thrips. Annu. Rev. 

Entomol., 38: 71-92. 
BOURNIER, A., 1983a. Thrips, Biologie, Importance Agronomique, Inst. 

Natl. Res. Agron. Paris, pp. 128-130.  
BOURNIER, J.P., 1983b. A polyphagous insect: Thrips palmi (Karny), an 

important pest of cotton in the Philippines. Coto. Et Fibres 
Tropicales, 38: 286-289. 



THRIPS OF PROMISING ONION VARIETIES IN BALOCHISTAN 
 
 

9 

COOPER, B. 1991. Status of Thrips palmi (Karny) in Trinidad. FAO Plant  
Prot. Bull., 39: 45-46. 

DANIELL, L.O.M., ZAVALETA-MEJIA, E., JOHANSEN-N, R.M., 
HERRERA, A.G. AND SORIANO, E.C., 1996. Tospoviruses, 
weeds and thrips associated with Chrysenthemum (Dendranthema 
grandiflora Tzvelev CV. Polaris). Int. J. Plant Manag., 42: 157-
159. 

DINTENFASS, L.P., BARTELL, D.P. AND SCOTT, M.A., 1987. 
Predicting resurgence of Western Flower Thrips (Thysanoptera: 
Thripidae) on onion after insecticide application in the Texas high 
plains. J. Econ. Entomol., 80: 502-506.  

DOMICIANO, N.L., OTA, A.Y. AND TEDARDI, C.R., 1993. Population 
fluctuation of thrips on onion, its association with climatic eliments 
and control. Anais da Sociedade Entomologica do Brasil, 22: 77-
83.  

FOURNIER, F., BOIVIN, G. AND STEWART, R., 1995. Effect of Thrips 
tabaci (Thysanoptera: Thripidae) on yellow onion yield and 
economic threshold for its management. Entomol. Soc. Am., 88: 
1401-1407. 

HASSAN, S.W. AND MALIK, M.F., 2001a. Effect of different levels of 
herbicides on weed population in onion. Pakistan  J. Biol. Sci., 4: 
230-231. 

HASSAN, S.W. AND MALIK, M. F., 2001b. Efficacy of cultural and 
chemical weed control in transplanted onion. J. Biol. Sci., 1: 825-
827. 

HASSAN, S. W. AND MALIK, M. F., 2002. Weeds management in 
broadcasted onion (Allium cepa). Asian J. Plant Sci., 1: 28-30. 

HAZARA, A.H., SHAKEEL, M., KHAN, J., IQBAL, M. AND KHAN, S., 
1999a. Effect of non-chemical methods and botanical insecticides 
on onion thrips, Thrips tabaci Lind, (Thysanoptera: Thripdae) in 
onion crop in Balochistan. Sarhad  J. Agric., 15: 619-624. 

HAZARA, A.H., KHAN, J. AND SHAKEEL, M., 1999b. Integrated pest 
management on onion in Pakistan. Newsletter, SAIC, Dhaka, 
Bangladesh. 9: 4. 

KAJITA, H., HIROSE, Y., TAKAGI, M., OKAJIMA, S., NAPOMPETH, 
B. AND BURANAPANICHPAN, S., 1996. Host plant and 
abundance of Thrips palmi Karny (Thysanoptera: Thripidae) an 



M. F. MALIK ET AL. 
 
 

10 

important pest of vegetables in Southeast Asia. Appl. Entomol. 
Zool., 31: 87-94. 

KAWAI, A., 1988.  Studies on population ecology of Thrips palmi Karny 
16. Distribution among leaves, flowers ad fruits on aubergine and 
sweet pepper. Japanese J. Appl. Entomol. Zool., 32: 291-296.  

MALIK, M.N., 1994. Horticulture. National Book Foundation, Manza 
Printing Co-operation, Islamabad, Pakistan. pp: 633. 

MALIK, M.F AND ALI, L., 2002. Monitoring and control of codling moth 
(Cydia pomonella, Lepidoptera: Tortricidae) by pheromone traps in 
Quetta, Balochistan. Asian J. Plant Sci., 1: 201-202. 

MALIK, M.F., NAWAZ, M., IQBAL, M., ALIZAI, M. A. AND WAHID, 
M. A., 2004. Yield potential determination of six onion cultivars 
with and without invasion of thrips in the agro-ecosystem of 
Balochistan, Pakistan. J. Entomol., 1: 24-27. 

MARCO, V., TABERNER, A. AND CASTANERA, P., 1997.  
Development and survival of immature Aubeonymus 
mariaefranciscae (Coleoptera: Cucculionidae) as constant 
temperature. Ann. Entomol. Soc. Am., 90: 169-176. 

MURAI, T., 1988. Studies on the ecology and control of flower thrips, 
Frankliniella intonsa (Trybom). Bull. Shimane Agric. Exp. Stat., 
Japan, 23: 1-73. 

NASRUDDIN, A. AND SMITLEY, D.R., 1991. Relationship of 
Frankliniella occidentalis (Thysanoptera: Thripidae) population 
density and feeding injury to the frequency of insecticide 
application to gloxinia. J. Econ. Entomol., 84: 1812-1817. 

NAVAS, V.E.S., FUNDERBURK, J.E., BESHEAR, R.J., OLSON, S.M. 
AND MACK, T.P., 1991. Seasonal patterns of Frankliniella spp. 
(Thysanoptera: Thripidae) in tomato flowers. J. Econ. Entomol., 84: 
1818-1822. 

PHOOFOLO, M.W., OBRYCKI, J.J. AND KRAFSUR, E.S., 1995. 
Temperature dependent ovarian development in Coccinella 
septempunctata (Coleoptera: Coccinellidae). Ann. Entomol. Soc. 
Am., 88: 72-79. 

RIPA, S.R. AND RODRIGUEZ, A.F., 1993a.  Thrips tabaci and 
Frankliniella cestrum (Moulton) on grapes during flowering and 
scarring at harvest II.  Biochemical aspects. Agric. Tecnica 
(Santiago), 53: 16-22. 



THRIPS OF PROMISING ONION VARIETIES IN BALOCHISTAN 
 
 

11 

RIPA, S.R. AND RODRIGUEZ, A.F., 1993b. Relationship between the 
presences of thrips during flowering of nectarines and their 
incidence on resetting of fruits at harvest, Agric. Tecnica 
(Santiago), 53: 23-28. 

SHARMA, S.K., AND CHAUDHARY, J.P., 1988. Effect of different 
levels of constant temperature and humidity on the development 
and survival of Heliothis armigera (Hubner). Indian J. Entomol., 
50: 75-81. 

SOLOMON, M.G., MORGAN, D., POLESNY, F., MULLER, W. AND 
OLSZAK, R.W., 1996. A forecasting system for orchard pests. 
Bull. OILB-SROP, Poland, 19: 150-153.  

YUNUS, M., YOUSUF, M. AND JILANI, G., 1980. Insect and spider mite 
pests of cotton in Pakistan. Final Report P.L. 480 Project, Dept. 
Entomol., Univ. Agric., Faisalabad, Pakistan, pp. 256. 

 
(Received: February 20, , 2010; Revised: August 20, 2010 ) 


	 
	INTRODUCTION 

