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abstract

BenchaSri, Sorapong, 2013. Preliminary studies on incidence of insect pests on okra (Abelmoschus esculentus 
(l.) Moench) in Thailand. Bulg. J. Agric. Sci., 19: 209-215

among the insect pests that cause economic damage on okra, Aphis gossypii Glover, Thrips palmi Karny,  Amrasca bigut-
tula ischida, Bemisia tabaci Genn. and Xanthodes transversa Guenee, have been observed on the cultivated plot of okra dur-
ing the June to October 2009 and 2010 season. The most average occurrence at 8.99±1.14, 64.42±4.64, 52.44±3.99, 14.07±1.64 
and 1.43±0.64  insects/plant of A. gossypii Glover, T. palmi Karny, A. biguttula ischida, B. tabaci Genn. and X. transversa 
Guenee were observed respectively during the 2009 season, (June to October), while the most average occurrence at 9.81±1.12, 
66.55±5.03, 54.44±4.51, 17.10±1.24 and 1.74±0.75 of A. gossypii Glover, T. palmi Karny, A. biguttula ischida, B. tabaci Genn. 
and X. transversa Guenee were observed respectively during the 2010 season, (June to October). effects of agroclimatic factors 
on the growth of insect pests were also observed during the duration of the study. Temperature, relative humidity and rainfall 
showed direct effect on the population trend of all insect pests.
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introduction 

Okra (Abelmoschus esculentus (l.) Moench, Malva-
ceae), the most popularly vegetable crop in asia and af-
rica, is thought to be native crop extending from ethiopia 
to the Sudan. in the early of its history and distribution 
are not known, but it was apparently introduced to egypt 
in the seventh century. Okra then was carried through 
north africa and the areas bordering the Mediterranean 
and eastward (ahmed, 2000). The economic importance 
of okra cannot be overemphasized. Okra is considered a 
prized vegetable due to its high nutrient value (Dabire-
Binso et al., 2009). Okra contains carbohydrate, proteins 
and vitamin c in large quantities[Water (%) 90,  energy 
(kcal) 38, Protein(g) 2.0, Fat (g) 0.1, carbohydrate (g) 
7.6, Fiber (g) 0.9, ca (mg) 81, P (mg) 63, Fe (mg) 0.8, na 
(mg) 8, K (mg) 303, Vitamin a (iU) 660, Thiamine (mg) 
0.20, Riboflavin (mg) 0.06, Niacin (mg) 1.00, Ascorbic 

acid (mg) 21.1 and Vitamin B6 (mg) 0.22] (adeboye and 
Oputa, 1996). For consumption, young immature fruits 
are important fresh fruit –vegetable that can be con-
sumed in different forms. They could be boiled, fried or 
cooked. in asia, okra is usually boiled in water result-
ing in slimy soups and sauces, which are relished. The 
fruits also serve as soup thickeners (Moekchantuk and 
Kumar, 2004). The leaves buds and flowers are also ed-
ible. Okra seed could be dried. The dried seed is a nu-
tritious material that can be used to prepare vegetable 
curds, or roasted and ground to be used as coffee addi-
tive or substitute. Okra leaves are considered good cat-
tle feed, but this is seldom compatible with the primary 
use of the plant. Okra mucilage is suitable for medicinal 
and industrial applications. it has medically found ap-
plication as a plasma replacement or blood volume ex-
pander. industrially, okra mucilage is usually used in to 
glace certain papers and useful in confectionery among 



210 S. Benchasri

other uses (Markose and Peter, 1990). in Thailand have 
annually increased in a large land area for the cultiva-
tion of okra particularly those areas in the central, south 
and northeastern regions. nevertheless, growers in all 
regions of the country have come across with many 
problems (Mehmook et al., 2001). cotton aphid, Aphis 
gossypii Glover (hemiptera: aphididae), cotton thrips, 
Thrips palmi Karny (Thysanoptera: Thripidae), cotton 
leafhopper, Amrasca biguttula ischida (homoptera: ci-
cadellidae), cotton white fly, Bemisia tabaci Genn. (hor-
noptera: aleyrodidae) and transverse moth, Xanthodes 
transeversa Guenee (chloephorinae: nolidae) have been 
listed as major pests of okra production in Thailand (Pet-
lamul et al., 2009; ek-amnuay, 2010). These pests infest 
leaves, stems, branches, flowers and pods (Sharma et al., 
2010). The population of these pests has been built up 
due to monocropping in recent years because of an in-
creased in demand for Abelmoschus esculentus in com-
mercial quantity. The aim of the present investigation is 
to evaluate the effect of insect pest’s infestation on okra.

materials and methods
Plant material

Fifteen accessions of okra were collected from some-
where in Thailand and other countries (Table 1). all ac-
cessions of okra were sown under the field trial conditions 

at the Department of Plant Sciences, Faculty of Technol-
ogy and community Development Thaksin University in 
two seasons (first season June and October 2009, second 
season June and October 2010). Prior work before plant-
ing was carried out by thoroughly ploughing the soil area 
and left it to rest for one week. afterwards, the plot was 
size 5 x 2 m (10 m2) three seeds of okra were dropped in 
each hole. each accession was sown in four replications. 
Plant to plant and row-to-row spacing was maintained at 
75 cm and 75 cm, respectively. The rows were planted 
in pair with 12 holes in each replication. randomized 
complete Block Design (rcBD) was planned. Seven 
days after planting, they were separated and only one 
plant was left in the hole. The full rate of nPK 15-15-15 
(650 kg·ha-1) and the full rate of organic based fertilizers 
(manure) were applied at 12,500 T·ha-1 and it was done 2 
times.  The first time, the organic based fertilizer would 
be put in the bottom of the hole after the soil had already 
been prepared. The second time, the organic based fer-
tilizer would be filled around the hole again, about 28 
days after planting. The conventional agronomic prac-
tices were followed to keep the crop in good condition.

data records
counting on adult insect pests population of A. gos-

sypii Glover, T. palmi Karny, A. biguttula ischida, B. 
tabaci Genn and X. transversa were done 4, 6, 8 and 

table 1 
Sources and original sources of okra

no. accessions Sources Original sources
1 Kn – OYV – 01 Phichit horticulture research center india
2 Kn – OYV – 02 Phichit horticulture research center india
3 Kn – OYV – 03 Phichit horticulture research center india
4 Kn – OYV – 04 Phichit horticulture research center india
5 Kn – OYV – 11 Phichit horticulture research center india
6 Kn – OYV – 13 Phichit horticulture research center india
7 Kn – OYV – 14 Phichit horticulture research center india
8 Kn – OYV – 16 Phichit horticulture research center india
9 Kn – OYV – 25 Phichit horticulture research center india
10 Lucky file 473 Bangkok Province Japan
11 nO 71 Phichit horticulture research center india
12 OP (control accession) Phatthalung Province Thailand
13 Pc 52S5 Phichit horticulture research center Thailand
14 PJ. 03 Phichit horticulture research center Thailand
15 TVrc 064 Bangkok Province Thailand
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10 weeks after planting on the cultivated plot of the 
okra. it was usually done between 6.00 am and 10.00 
am because these insects were usually easy found on 
the surface of the leaves for feeding. The numbers of 
adult pests caught on each occasion as well as their 
species identity to be recorded. insects were caught by 
hand picking since they were only capable of exhibit-
ing limited flight within the circle of their environment. 
analysis of pest population was carried out in relation 
to the effect of climatic parameters such as temperature, 
relative humidity and rainfall. The numbers of insects at 
every two weeks was plotted to determine the change in 
population structure of each species over time.

data analysis
SaS software was used for data analysis. anOVa 

was performed for each of the parameters and separa-
tion of the means was done using the Least Significant 
Difference (LSD) test at 5% and 1% significant level.

results

in the present study of the average of A. gossypii, T. 
palmi, A. biguttula , B. tabaci and X. transversa of okra 
between 4, 6, 8 and 10 weeks after planting in 2009, it 
was found that the number of insects were significantly 
different in all types. A. gossypii had the highest num-
ber on Kn – OYV – 01 with the level of impairment at 
8.99±1.14 insects/plant. next were OP, TVrc 064, Kn – 
OYV – 04, Kn – OYV – 16, Pc 52S5, Kn – OYV – 25, 
Kn – OYV – 13, Kn – OYV – 14, Kn – OYV – 02, nO 
71, KN – OYV – 11, PJ 03, KN – OYV – 03 and Lucky file 
473 with the level of impairment at 8.98±1.01, 8.66±1.09, 
8.55±1.08, 8.47±1.11, 8.41±0.89, 8.23±1.14, 7.99±1.09, 
7.84±1.09, 7.67±1.21, 7.56±0.98, 7.35±1.03, 7.11±1.06, 
6.47±1.19 and 6.15±1.08 insects/plant respectively. The 
number of T. palmi, it was found that Kn – OYV – 02 
had the highest number of T. palmi at 64.42±4.64 insects/
plant. next were accession of nO 71, Kn – OYV – 11, 
PC 52S5, Lucky file 473, KN – OYV – 13, TVRC 064, 
PJ. 03, Kn – OYV – 03, Kn – OYV – 04, Kn – OYV 
– 16, Kn – OYV – 25, Kn – OYV – 01, OP and Kn – 
OYV – 14 with the number of T. palmi at 63.12±4.23, 
60.77±4.21, 58.41±4.26, 57.63±4.29, 56.97±5.03, 
55.74±3.99, 54.52±5.13, 53.98±4.35, 52.17±4.23, 50.03 

±4.54, 49.53±4.21, 49.41±5.02, 44.53±4.22 and 43.85±4.98 
insects/plant, respectively. Kn – OYV – 02 had the 
highest average number of A. biguttula and B. tabaci 
(52.44±3.99 and 14.07±1.64 insects/plant, respectively), 
whereas the minimum infestation of A. biguttula and B. 
tabaci were recorded on Pc 52S5 and Kn – OYV – 03 
at 21.25±3.75 and 6.43 ± 1.57 insects/plant, respectively. 
The highest number of X. transversa was observed on 
OP at 1.43±0.64 insects/plants (Table 2). 

The average insect pests in 2010 (4, 6, 8 and 10 
weeks after germination) were found that the levels of 
impairment of insects were significantly different in 
all types as in 2009. A. gossypii had the highest aver-
age level in Kn – OYV – 01 with the level of 9.81±1.12 
insects/plant. OP, TVrc 064, Kn – OYV – 04, Kn – 
OYV – 16, Pc 52S5, Kn – OYV – 13, Kn – OYV – 14, 
Kn – OYV – 02, nO 71, Kn – OYV – 11, Kn – OYV 
– 25, PJ 03, KN – OYV – 03 and Lucky file 473 were 
level of impairment at 9.31±0.98, 8.68±0.85, 8.56±1.03, 
8.50±0.92, 8.43±0.99, 8.00±1.07, 7.87±1.07, 7.68±1.01, 
7.62±0.76, 7.37±1.13, 7.25±0.83, 7.12±1.24, 6.50±0.92 
and 6.18±0.77 insects/ plant, respectively. The average 
level of T. palmi, it was found that Kn – OYV – 02 had 
the highest level of impairment at 66.55±5.03 insects/
plant. next were accession nO 71, Kn – OYV – 11, 
PC 52S5, Lucky file 473, KN – OYV – 13, TVRC 064, 
PJ. 03, Kn – OYV – 03, Kn – OYV – 04, Kn – OYV 
– 16, Kn – OYV – 25, Kn – OYV – 01, OP and Kn – 
OYV – 14 with the average level at of T. palmi impair-
ment at 65.33±5.75, 62.89±4.29, 60.55±4.54, 59.77±7.35, 
59.11±4.83, 57.88±4.89, 56.66±5.14, 56.11±5.12, 
54.33±5.01, 52.22±3.98, 51.67±4.04, 51.55±4.23, 
46.67±2.33 and 45.99±3.78 insects/plant, respectively. 
Kn – OYV – 02 had the highest level of A. biguttula 
and B. tabaci at 54.44±4.51 and 17.10±24 insects/plant, 
respectively. Pc 52S5 and Kn – OYV – 03 had the low-
est A. biguttula and B. tabaci at 23.26±2.75 and 9.44 ± 
1.23 insects/ plant respectively. X. transversa was found 
that the highest impairment level to be obtained from 
OP at 1.74±0.75 insects/plant, while other accessions 
were average of X. transversa between 0.66±0.26 and 
1.50±0.75 insects/plant (Table 3). 

The present study quantitatively compares the influ-
ence of temperature and the level of relative humidity 
and raining on development times of five insect types 
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table 3 
mean abundance of insect pests in 2010 

accessions
number of insects/plant in 2010

A. gossypii T. tabaci A. biguttula B. tabaci X. transversa
Kn - OYV – 01 9.81±1.12 51.55±4.23 39.66±3.98 14.99±1.65 0.83±0.25
Kn – OYV – 02 7.68±1.01 66.55±5.03 54.44±4.51 17.10±1.24 1.25±0.89
Kn – OYV – 03 6.50±0.92 56.11±5.12 45.89±4.12 9.44±1.23 0.83±0.55
Kn – OYV – 04 8.56±1.03 54.33±5.01 42.66±3.38 12.11±2.01 0.67±0.65
Kn – OYV – 11 7.37±1.13 62.89±4.29 51.11±4.05 15.55±2.35 1.25±0.54
Kn – OYV – 13 8.00±1.07 59.11±4.83 46.89±3.56 16.55±3.24 1.50±0.55
Kn – OYV – 14 7.87±1.07 45.99±3.78 44.33±3.79 15.44±3.04 1.50±0.75
Kn – OYV – 16 8.50±0.92 52.22±3.98 48.55±3.99 13.21±3.06 1.16±0.44
Kn – OYV – 25 7.25±0.83 51.67±4.04 43.22±3.12 15.44±2.25 0.66±0.26
Lukcy file 473 6.18±0.77 59.77±7.35 35.00±2.78 16.21±3.23 1.24±0.75
nO 71 7.62±0.76 65.33±5.75 42.66±3.91 16.44±3.38 1.08±0.53
OP 9.31±0.98 46.67±2.33 44.78±3.34 14.33±2.18 1.74±0.75
Pc 52S5 8.43±0.99 60.55±4.54 23.26±2.75 10.99±1.01 1.08±0.62
PJ. 03 7.12±1.24 56.66±5.14 37.22±2.73 13.22±2.21 0.83±0.68
TVrc 064 8.68±0.85 57.88±4.89 44.55±1.99 16.99±2.15 1.33±0.48
lSD0.05 1,10 14,57 13,48 4,03 0,71
lSD0.01 2,25 18,48 17,76 6,69 0,98
cV % 7,47 11,00 8,18 6,79 8,38

table 2 
mean abundance of insect pests in 2009

accessions
number of insects/plant in 2009

A. gossypii T. tabaci A. biguttula B. tabaci X. transversa
Kn - OYV – 01 8.99±1.14 49.41±5.02 37.68±4.03 11.99±2.01 0.52±0.21
Kn – OYV – 02 7.67±1.21 64.42±4.64 52.44±3.99 14.07±1.64 0.93±0.09
Kn – OYV – 03 6.47±1.19 53.98±4.35 43.93±3.97 6.43±1.57 0.53±0.06
Kn – OYV – 04 8.55±1.08 52.17±4.23 40.69±4.03 9.08±1.66 0.31±0.15
Kn – OYV – 11 7.35±1.03 60.77±4.21 49.13±4.23 12.52±1.65 0.96±0.09
Kn – OYV – 13 7.99±1.09 56.97±5.03 44.91±2.99 13.51±0.98 1.19±0.21
Kn – OYV – 14 7.84±1.09 43.85±4.98 42.37±3.65 12.42±1.35 1.19±0.21
Kn – OYV – 16 8.47±1.11 50.03±4.54 46.58±3.54 10.15±1.79 0.82±0.12
Kn – OYV – 25 8.23±1.14 49.53±4.21 41.24±4.11 12.42±1.91 0.35±0.06
Lukcy file 473 6.15±1.08 57.63±4.29 33.09±4.09 13.21±1.79 0.92±0.21
nO 71 7.56±0.98 63.12±4.23 40.67±4.02 13.42±1.39 0.77±0.27
OP 8.98±1.01 44.53±4.22 42.81±3.99 11.33±1.86 1.43±0.64
Pc 52S5 8.41±0.89 58.41±4.26 21.25±3.75 7.97±1.53 0.76±0.45
PJ. 03 7.11±1.06 54.52±5.13 35.21±4.11 10.23±1.78 0.52±0.15
TVrc 064 8.66±1.09 55.74±3.99 42.55±3.65 13.98±1.45 1.02±0.50
lSD0.05 1.07 12.43 11.51 1.02 0.39
lSD0.01 2.26 16.33 15.74 3.66 0.65
cV % 7.46 8.85 6.21 4.76 8.05
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during the experimental period from June to October in 
2009 and 2010, it was found that in 2009 the highest av-
erage temperature in June was at 28.79°c, whereas the 
highest humidity in October was 77.00%. in 2010, the 
temperature level, relative humidity and raining were 
higher than in 2009 season every month (except raining 
in October 2009). The temperature levels were recorded 
between 28.40 and 29.40°c and the humidity was ob-
tained between 77 and 80% (Table 4).

discussion 

in view of data for insect pests on okra under natu-
rally experimental plot, it was found that none acces-
sions of okra were able to resist insects 100%, impair-
ment of all types of insects. however, the number of A. 
gossypii, T. palmi, A. biguttula, B. tabaci and X. trans-
versa had increased in the same direction in both 2009 
and 2010. Lucky file 473 had the lowest level of A. gos-
sypii at 6.15±1.08 and 6.18±0.77 insects/plant in 2009 
and 2010, respectively. Kn – OYV – 14 had been lowest 
infested by T. palmi at 43.85±4.98 and 45.99±3.78 in-
sects/plant in 2009 and 2010, respectively. The acces-
sions being lowest infested by A. biguttula, B.tabaci 
and X. transversa were Pc 52S5, Kn – OYV – 03 and 
Kn – OYV – 25 at 21.25±3.75, 6.43±1.57 and 0.35±0.06 
insects/plant in 2009 and to be infested 23.26±2.75, 
9.44±1.23 and 0.66±0.26 insects/plant in 2010, respec-

tively. The results in this studies were less than those 
reported by Gandhi et al. (2006) and leite et al. (2007) 
which an insect controlled experiment was conducted 
with various methods. Okra from the experiment one 
might be thickly trichome density, so the impairments 
of insects were less or those insect pests might be not 
like these accessions (costa et al., 1991; Benchasri and 
Bairaman, 2010).

Development times of insects are influenced by tem-
perature, relative humidity (rh), and diet (Subraman-
yam and hagstrum, 1993). Temperature and relative 
humidity had an effect on the quantity of all kinds of 
insects. as the temperature and humidity in 2010 were 
higher than 2009 season in every month, it had caused 
quick and big expansions of insects (Sedaratian et al., 
2010). however, the distribution of many insect species 
is limited by temperature (alexander et al., 2004; Khan 
et al., 2008). insects cannot develop below a threshold 
of temperature and they need to accumulate enough day 
degrees to complete their life cycle (lamb, 1992; Gilbert 
and raworth, 1996; addo-Bediako et al., 2000; Danks, 
2000; Stacey and Fellowes, 2002). Besides, athar et al. 
(2011) had additionally reported that the nutrient level 
on okra was one of the factors affecting on the quan-
tity of insects increasing. Okra with high level of n was 
likely to be easier infested by insects than those with 
low level of n. These results could be supported by the 
findings of Jauset et al. (1998) who reported that aphids 

table 4 
temperate and relative humidity between June and october in 2009 and 2010
Months 
(2009)

Temperature/Month (°c) relative humidity (rh)/Month (%) rain, mm
Maximum Minimum averages Maximum Minimum averages /Month

June 29.78 26.86 28.79 85.00 71.00 75.00 31.60
July 29.92 26.91 28.05 89.00 69.00 76.00 80.50
august 29.36 26.51 28.30 86.00 67.00 75.00 70.00
September 29.49 26.66 28.05 84.00 70.00 76.00 45.40
October 30.20 25.05 27.58 97.00 65.00 77.00 732.40
Months 
(2010)

Temperature/Month (°c) relative humidity (rh)/Month (%) rain, mm
Maximum Minimum averages Maximum Minimum averages /Month

June 33.80 25.00 29.40 93.00 61.00 77.00 49.70
July 33.20 24.30 28.80 94.00 62.00 78.00 118.50
august 33.20 24.40 28.80 95.00 62.00 78.00 101.50
September 33.10 24.40 28.40 95.00 64.00 79.00 87.40
October 32.20 24.40 28.40 94.00 66.00 80.00 255.20
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and whitefly females aggregated and laid more eggs on 
leaves/plants with the highest nitrogen and water con-
tent. Whereas, n and K levels and leaf chemical com-
position were not correlated with whitefly and Aphis 
gossypii population (leite et al., 2005; Fasunwon and 
Banjo, 2010). however, quantitative analyses of envi-
ronmental and nutrient effects on insects help research-
ers understanding, predicting or comparing population 
trends of insects living in the same or diverse habitats 
(hagtrum and Throne, 1989).

conclusion

The average of A. gossypii , T. palmi, A. biguttula, B. 
tabaci and X. transversa in 2009 and 2010 were found 
that the number of insects were entirely significantly dif-
ferent and none of the accessions were able to resist the 
insect pests 100% (not found insects). however, lucky 
file 473, KN – OYV – 14, PC 52S5, KN – OYV – 03 and 
Kn – OYV – 16 were extremely able accessions to resist 
A. gossypii, T. palmi, A. biguttula, B.tabaci and X. trans-
versa, respectively, due to their being damaged by in-
sects the least. Thus, an experiment should be conducted 
again to confirm by adding experimental period during 
raining, summer and winter seasons in order to search 
the clear results before extension to agriculturists.

Acknowledgements
The author wish to express their sincere thanks for 

financial assistance and facilities provided by Southern 
Tropical Plants research Unit, Faculty of Technology 
and community Development and The research and 
Development institute Thaksin University.

references

adeboye, o. c. and c. o. oputa, 1996. effects of galex 
on growth and fruit nutrient composition of okra (Abel-
nurschus esculentus). Life Journal of Agriculture, 18: 
1-9.

addo-Bediako, a., S. l. chown and k. J. Gaston, 2000. 
Thermal tolerance, climatic variability and latitude. Pro-
ceedings of the Royal Society B: Biological Sciences, 
267: 739-745.

ahmed, m. m. m., 2000. Studies on the control of insect 
pests in vegetables (okra tomato and onion) in Sudan with 

special reference to nee-preparations.  PhD. Thesis. Uni-
versity of Giessen. Germany. 122 pp.

alexander, P. J., l. forlow Jech and t. J. henneberry, 
2004. Preliminary screening of different cottons for resis-
tance to sweetpotato whitefly infestations. Arizona Cot-
ton Report, 138: 209-212.

athar, h. r., a. Bhatti, n. Bashir, Z. Zafar, abida and 
a. farooq, 2011. Modulating infestation rate of white 
fly (Bemicia tabaci) on okra (Hibiscus esculentus l.) by 
nitrogen application. Acta Physiol Plant, 33: 843–850.

Benchasri, S. and c. Bairaman, 2010. evaluation of yield, 
yield components and consumers’ satisfaction towards 
yardlong bean and cowpea in agricultural organic system. 
Bulgarian Journal of Agricultural Science, 16: 705-712.

costa, h. S., J. k. Brown and d. n. Byrne, 1991. host 
plant selection by the whitefly, Bemisia tabaci (hom., 
aleyrodidae) under greenhouse conditions. Journal of 
Applied Entomology, 112: 146-152.

dabire-Binso, c. l., m. n. Ba, k. Some and a. Sanon, 
2009. Preliminary studies on incidence of insect pest on 
okra, Abelmoschus esculentus (l.) Moench in central 
Burkina Fas. African Journal of Agricultural Research, 
4: 1488-1492.

danks, h. V., 2000. Measuring and reporting life cycle dura-
tion in insects and arachnids. European Journal of Ento-
mology 97: 285–303.

ek-amnuay, P., 2010. Plant diseases and insect pests of 
economic crops. amarin Printing and Publishing Public 
co., ltd, Bangkok, Thailand. 379 pp.

fasunwon, B. t. and a. d. Banjo, 2010. Seasonal popu-
lation fluctuations of -Podagrica Species on okra plant 
(Abelmoschus Esculentus). Research Journal of Agricul-
ture and Biological Sciences, 6: 283-288.

Gandhi, P. i., k. Gunasekaran and t. Sa, 2006. neem oil 
as a potential seed dresser for managing homopterous 
sucking pests of okra (Abelmoschus esculentus (l.) Mo-
ench). Journal of Pest Science, 79: 103–111.

Gilbert, n. and d. a. raworth, 1996. insects and tempera-
ture a general theory. Canadian Entomologist, 128: 1-13.

hagtrum, d. W. and J. e. throne, 1989. Predictability of 
stored-wheat insect population trends from life history 
traits. Environmental Entomology, 18: 660-664.

Jauset, a. m., m. J. Sarasu, J. avilla and r. albajes, 1998. 
The impact of nitrogen fertilization on feeding site selec-
tion and oviposition by trialeurodes vaporariorum. Ento-
mologia Experimentalis et Applicata, 86: 175-182.

khan, m. a., a. khaliq, n. Subhani and m. W. Saleem, 
2008.  incidence and development of Thrips tabaci and 
Tetranychus urticae on field-grown cotton. International 
Journal of Agriculture and Biology, 10: 232-234.



Preliminary Studies on Incidence of Insect Pests on Okra (Abelmoschus esculentus (L.) Moench) in Thailand 215

lamb, r. J., 1992. Developmental rate of Acyrthosiphon 
pisum (homoptera, aphididae) at low temperatures – im-
plications for estimating rate parameters for insects. Envi-
ronmental Entomology, 21: 10-19.

leite, G. l. d., m. Picanco, G. n. Jham and m. d. mor-
eira, 2005. Whitefly population dynamics in okra planta-
tions. Pesq. agropec. bras., 40: 19-25. (Brazil)

leite, G. l. d., m. Picanco, J. c. Zanuncio and m. r. Gus-
mao, 2007. Factors affecting colonization and abundance 
of Aphis gossypii GlOVer (hemiptera: aphididae) on 
okra plantations. Ciência e Agrotecnologia, 31: 337-343.

markose, B. l. and k. V. Peter, 1990. Okra review of re-
search on vegetable and tuber crops. Kerala agricultural 
University Press, Kerala, india. 109 pp.

mehmook, k., m. afzal and m. amjad, 2001. Some stud-
ies on the comparative efficacy of different traditional and 
non traditional insecticides against okra jassid (Amrasca 
biguttla biguttla ishida) on okra, variety Pusa green. 
Journal of Biological Science, 1: 60-61.

moekchantuk, t. and P. kumar, 2004 export okra pro-
duction in Thailand. inter-country  programme for veg-
etable iPM in South & Se asia phase ii Food & agri-
culture Organization of the United nations, Bangkok, 

Thailand. 48 pp.
Petlamul, W., a. ngampongsai and J. Petcharat, 2009. 

Oviposition preference of papaya fruit fly, Bactrocera pa-
payae Drew & hancock (Diptera: Tephritidae) on some 
chili varieties. Thaksin university Journal, 12: 43-49.

Sedaratian, a., y. fathipour, a. a. talebi and S. farah-
ani, 2010. Population density and spatial distribution pat-
tern of Thrips tabaci (Thysanoptera: Thripidae) on dif-
ferent soybean varieties. Journal of Agricultural Science 
and Technology, 12: 275-288.

Sharma, r. P., r. Swaminathan and k. k. Bhati, 2010 
Seasonal incidence of fruit and shoot borer of okra along 
with climatic factors in Udaipur region of india. Asian 
Journal of Agricultural Research, 4: 232-236.

Stacey, d. a. and m. d. e. fellowes, 2002. Temperature and 
the development rates of thrips evidence for a constraint 
on local adaptation. European Journal of Entomology, 
99: 399-404.

Subramanyam, B. and d. W. hagstrum, 1993. Predicting 
development times of six stored-product moth species 
(lepidoptera: Pyralidae) in relation to temperature, rela-
tive humidity, and diet. European Journal of Entomology, 
90: 51-64.

Received May, 2, 2012; accepted for printing December, 2, 2012.


