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EVALUATION OF SOME CHEMICAL INSECTICIDES IN 
CONTROLLING MAJOR INSECT PESTS OF OKRA 

(A belmosch us esculentus) 

By 
Sabera yasmin 

THESIS ABSTRACT 

An experiment was conducted at Sher-e-Bangla Agricultural University (SAU). Dhaka. 

during April to July. 2006 to evaluate the effectiveness of' different chemical 

insecticides against three major insect pests: Jassid (Arnrasca devastans), Whitefly 

(Bernisia tabaci) and Okra Shoot and Fruit Borer (OSFB) (Earias vine/Ia) of okra, 

which are serious problem for its production. At vegetative stage against Jassid and 

Whitefly three treatments comprising Admire 200 SL. Aetara 25 WG and control were 

tested. Lowest number of virus infected plants and leaves and also the lowest avenge 

population of Jassid (133) and White fly (1.86) were found in Admire 200SL treated 

plots and the highest in control plots (6.75 and 7.36). For the management of OSFB 

nine treatments comprising seven insecticides (eg; Cymbush 10 EC, Decis 2.5 EC. 

Shohicron 425 EC, Karate2.5 EC, Regent 50 SC, Fenfen 20 EC & Suntap 50 WP); 

mechanical control and untreated control, were evaluated using 'BAR! Dherosh-1' laid 

out in RCBD with 3 replications. Highest infestation of shoot (27.35%) and fruit at 

early, mid and late reproductive stages (13.82%. 12.64% and 24.60% by number) and 

(26.06%, I 3.78%& 27.67% by weight) was observed in the control plots, which was 

significantly highest from all other treatments. Fenfen 20 EC @ 0.5 mI/I of water gave 

the best performance resulting lowest shoot infestation (3.95) and fruit infestation at 

early. mid & late reproductive stages (1.09%, 1.61% & 4.11 % respectively by number) 

and (3.92%, 2.29% & 8.37% respectively by weight) and provided highest yield 

(12.97 ton/ha). Thus the lowest number (0.26, 0.43 & 0.83) and weight (17.13, 11.38 & 

32.67gm) of infested fruit per plant, maximum fruit length (15.54. 16.01, 14.10 cm) and 

breadth (1 .89, 1.82 & 1.74 cm) at early, mid & late reproductive stages and maximum 

height of okra plant (109.88cm) were observed in fenfen 20 EC treated plots. Decis 2.5 

lx @ I mi/of water at 7 days interval also gave statistically similar results for different 

parameters tested. 

XIII 



Chapter 1 

Introduct'ion 



CHAPTER 1 	T :TiT7TTT 

H 
INTRODUCTIONL. 

Okra (Abelrnoschus escu/en:us (L.) Moench), locally known as 'Bhendi' or 'gumbo' or 

'Dherosh' also known as lady's finger is a popular and most common annual vegetable 

crop grown from seed in Bangladesh and in other tropical and subtropical parts of the 

world, it belongs to the family Malvaceae and originated in tropical Africa (Purseglove. 

1987). Though okra is produced mainly in the kharif season it can be grown the year 

round (Rashid, 1976). About 22 thousand metric tons of' okra fruit were produced in 

2002-03 in Bangladesh (BBS, 2004). Okra is a tender plain and grown well in warm 

season. Okra production in Bangladesh is mainly limited during February-July (Rashid, 

1995) but its production is severely hampered due to the attack of more than three 

dozen of insect pests from seedling to fruiting stage (Nayar el al., 1976). Among the 

insect pests of okra, leaf hopper, Amrasca devastans ; white fly, Bemisia tabaci; okra 

shoot and fruit borer (OSFB ), Earias vine/la F. are the most serious pests. Okra shoot 

and fruit borer is the major pest responsible for considerable damage of okra (Butani 

and Jotwani, 1984). The leafhopper acts as a major constraint in achieving the potential 

yield (Faleiro, I 982).The losses in the yield due to this pest have been reported to vary 

from 32.06 to 40.84 percent (Singh and Brar, 1994) 

Amrasca devasians is wide spread in tropical and sub-tropical areas of South and 

Southeast Asia. Many workers reported that Amrasca devasians commonly known as 

the cotton Jassid, is an important pest infesting cotton, okra, brinjal, potato, tomato, 

cowpea, cucurbits, castor, rose, sunflower, hollyhock and many other plants. (Butani 

and Varma, 1978; Gandhi, 1978; Kishore, ci at, 1983; Krishnaiah ci a!, 1979; 



Sangappa, etal. 1978; Sarker and Kulshreshtha, 1978; Singh and Butani, 1963). Jassid 

attack the crop at early growth stage and reduce the vigor of the plant resulting in 

drastic reduction in fruit yield. Both the nymphs and adults of Jassid suck the cell sap 

(Verma, 1985). Jassid is a pest on all plant parts but especially on the leaves. The 

affected leaves become yellow, curl upwards along the tips and margin and develop 

necrotic areas which extend to the entire leaf surface, resulting in drying-up of leaves. 

Finally the affected leaves show "hopper bum symptoms". 

Another sucking pest, Whitefly is the serious pest of cotton and okra (Anon, 1989). 

Recently, the whitetly has become the most economically damaging pest of guava and 

also to other agricultural and horticultural crops (Gerling, 1985). They also attack 

cucumber, okra, pumpkim lablab bean and eggplant (Kajita and Alam, 1996). The 

damage occurs in various ways, reducing crop yields by sucking plant sap, act as 

vectors for transmitting viral pathogens, and long delicate nymphal filamentous wax 

covering the leaves thus reducing the photosynthetic area results yield loss. The heavy 

colonization of whitetly can cause serious indirect damage to the crop due to honeydue 

excretion on leaf or fruit surfaces which encourage growth of sooty moulds, and in turn 

affect the yield both in quantitative and qualitative terms (Bymee et at, 1990: Kajita 

and Alam. 1996; Basu, 1995). 

Okra shoot and fruit borer is commonly known as spotted bollworm of cotton. It is one 

of the most serious pests of okra in Bangladesh and also other Asian countries. The 

quantitative and qualitative losses due to this pest brings great economic losses to okra 

growers of almost all over the world. According to Srinivasan ci al. (1959), OSFB 

cause up to 40-50% damage of okra fruit in some areas of South East Asian countries. 

Krishnaiah (1980) observed the attack of fruit borer to the extent of 35% in harvestable 

fruit of okra. In Madras 40- 50% fruit were also found damaged by this pest (Srinivasan 
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and Gowder. 1959). The attack of fruit borer, Earias vitiella on okra starts 4-5 weeks 

after the germination both in the kharif and summer seasons. The attacked top tender 

shoots dry up while flowers, buds and developing fruit fall down prc-maturely. Larvae 

of Earias vine/la enter the shoot tips of young plants and bore into fruits. The affected 

fruits are unfit for human consumption. 

Insecticides are highly effective, rapid in curative action and relatively economical. 

Recently, a large number of chemicals have been reported to have an effective control 

of insect pests in Okra (Ral. 1985; Verma ci aL, 1980). Conventional insecticides like 

Endosulfan, dimethoate. monocrotophos at recommended doses have been proved 

effective in brining down the Jassid population to a significantly low level as reported 

by Bagle and Verma (1991), Singh and Singh (1991), Singh et aL (1991) and Verma ci 

aL(1994). The synthetic pyrethroids are powerful contact insecticides with a quick 

knockdown effect, a highly deserved quality to inactivate vector individuals within the 

period required for virus transmission (Basu. 1995). Kishna (1981) found that foliar 

sprays of a synthetic pyrcthroid reduced the number of nymphs and adults of B. tabaci 

as a chemical measure to curb tomato leaf curl virus disease. Recently, 

nitroguanidines/neonicotinoids. a new group of insecticides of chloronicotinyl class, 

such as imidacloprid and thiamethoxam have been found very effective for the control 

of homopterans attacking okra and cotton (Kumar and Santharam, 1999 and Mohan and 

Katiyar, 2000). The control of Okra Shoot and Fruit Borer is much difficult for its 

internal feeding behaviour. Several management practices have been reported to combat 

this pest. But the control measures of OSEB is dominated by chemical pesticides 

(Kavadia ci al., 1984). The only common method of controlling the pest infestation of 

okra in Bangladesh is the application of chemical insecticides. Many different 

insecticides are used to control insect pests of okra to minimize crop losses. A wide 
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range of chemicals have been evaluated and found effective against fruit borer on okra 

(Krishnaiah et at,1976; Jaganmohan et aL 1978). In india, scientists find out that only 

insecticide applications between 45-75 days after planting increased yield. Application 

of Cypermethrin or Fenvelerate at 50 gm/ha against OSFB reduced the damage (Pawer 

c/aL; 1988; Ratanpara and Bharodia, 1989; David and Kumaraswami 1991; Patil ciat, 

1991. At present, organophosphates, synthetic pyrethroids and nicorinamides are being 

widely used to control major pests of Okra. Evidence suggests that the insecticides in 

use are not rendering sufficient field control which could be the resulting effect of 

resistant development. To cope with this problem introduction of new insecticides are 

inevitable. Field screening is one of the best process for selecting a new insecticide 

against the target pests, which will be safe and more effective. 

Considering the importance of okra pests for the production of okra, a research study 

was undertaken with the following objectives: 

I. 	To investigate the extent of infestation and population of Okra Jassid and 

Whitefly. 

To determine the Okra Shoot and fruit Borer damage and asses the losses 

of okra yield during the study period, and, 

To evaluate the efficacy of some chemical insecticides against okra pests. 

El 
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CHAPTER II 

REVIEW OF LITERATURE 

Okra (Ahe/moschus esculentus L) is an important vegetable crop in Bangladesh. This 

crop is infested by large numbers of insect pests that cause considerable yield loss. 

Among them, okra shoot and fruit borer (Earias vinci/a F). is the most serious pest. 

Summer is the ideal season for growing okra and the hot dry weather during this period 

favours the build up of pests. Literature cited below under the following headings and 

sub-headings reveal some information about this study. 

General review of Jassid, Whitefly and Okra Shoot and Fruit Borer 

Nomenclature: 

The okra jassid. (Amrasca devastans) belongs to the order Ilomoptera and the family 

Cicadellidac. It's common name is Okra leafhopper and Synonyms are Arnravca 

biguilula (Mats.), Amrasca bigzettula biguilula (Ishida), C/i/or/ta biguuula (Ishida). 

Whitefly, (Iiemisia lahaci) belongs to the order Homoptera and the family Aleyrodidae. 

Okra Shoot and Fruit Borer (Ear/as v/tie//a) belongs to the order Lepidoptera and 

family Noctuidae. 

Origin and distribution of Jassid, Whitefly and Okra Shoot and Fruit Borer 

Okra Jassid is a versatile and widely distributed insect. It has been recorded in India, 

China. Pakistan, Iran, Syria, Greece. Spain. Argentina, Brazil. and USA. It is distributed 

widely throughout Eastern, Western, Southern, And Central Africa. This pest is also 

common in Australia (Ghauri, 1963). 



The white fly, Bemisia tahaci. was first described as a pest of tobacco in Greece in 

1889. Outbreaks in cotton in the late 1920's and early 1930's in India and subsequently 

in Sudan and Iran from the 1950s and 1961 in EL Salvador (}Iirano ci at. 1993). 

Bernisia. tabaci is widespread in the tropics and subtropics and recorded in many areas 

outside the previously known range of distribution. The whitefly has been reported as a 

greenhouse pest in several temperate countries in Europe. viz., Denmark, Finland, 

France. Norway, Sweden and Switzerland. Besides in greenhouses. the species has been 

reported on outdoor plants in France and Canada (Basu, 1995). Worldwide distribution 

of whitefly. B. tabaci. was recently updated by CAB International Institute of 

Entomology, London (Cock, 1986) 

Tablel. Global distribution of whitefly as updated by CAB International 
Institute of Entomology, London (Cock, 1986) 

Continenti sub-continent 	Countries 

Europe Cyprus, Denmark, Finland, France, Greece, Turkey, 

Switzerland, Turkey, UK etc. 

USSR (Former) Azerbaijan SSR, Georgian SSR 

Africa Angola, Cape Verde Island, Egypt, Ethiopia, Somalia, 

Ivory coast, Sierra Leone, South Africa etc. 

Asia Afghanistan, Myanmar. China, India, Indonesia etc. 

Pacific Islands and Australia, Hawaii etc. 

Australia 

North-West Atlantic Bermuda 

America, Northern USA California, Florida, Texas. etc. 

Canada British Columbia, Quebec etc. 

Central America & Barbados, Costa Rica, Puerto Rico etc. 

Caribbean 

South America Argentina, Brazil, Venezuela, Colombia 

76, 



Okra shoot and fruit borer. Earias' vittella (Fabricius) is widely distributed and is 

recorded from Pakistan, India. Srilanka, Bangladesh, Burma, Indonesia, New Guinea, 

and Fiji (Buumi and Jatwani. 1984). The pest E. vittella is common oriental species 

found from India and Chaina to North Australia. The genus Earias in confined to the 

old world including Australia (Hill, 1983). Atwal (1976) reported that the species are 

widely distributed in North Africa, India, Pakistan, and other countries and are serious 

pest of okra and cotton. 

Host Range of Jassid, Whitefly and Okra Shoot and Fruit Borer 

Apart from feeding on okra, the Jassid have a very wide range of host plants, including 

herbaceous cultivated plants and weeds, chiefly amongst the Malvaceae, Leguminosae 

and Solanaceae. 

Whitefly. JJe,nisia tabaci is highly polyphagous and has been recorded on a wide range 

of cultivated and wild plants. Greathead (1986) updated the information reported by 

Mound and Hasley (1978) and listed 506 species of plants belonging to 74 families. It 

may be pointed out that 50% of the total number host plants belonged to only 5 

families, namely. Leguminosae, Malvaceae. Solanaceae and Euphorbiaceae. June ci aL 

(1983) observed that the whitefly was able to multiply on some alternative food plants, 

as indicated by the presence of all stages throughout the winter. From early March, 

whitefly, Bemisia tahaci was able to fly from the winter shelters to its more usual food 

plants, especially vegetables. 

Butani and Jotwani (1984) found okra shoot and fruit borer as an oligophagous pest 

though okra and cotton are its main hosts. They also found it to feed on a large number 

of malvaceous plants, both wild as well as cultivated. 

Rehman a al. (1983) reported that when OSFB were offered the choice of different 

parts of host plant they prefered okra fruit and shoot the best followed by cotton balls, 
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buds of Gossipiurn hirsutum, ball, flowers and buds of Deshi cotton (U. arboreum), 

buds and flower of kenat flower of Malvaparviflora and milky maize grains, flower of 

Ahuzilon indicurn, flowers of Hibiscus rosasinens. Sarson (Brassica campesiris var. 

Sarson). Malvastrum tricuspidanan. Cassia fi,siuia and ears of pearl millet, pod ofjute 

and soyabean. 

Nayar and Ananthakrishnan (1983) reported that a part from okra they also infest 

A bullion indicum, Ahuti/on Hirtum, Aithaea rosea, Hibiscus cannabinus, Hibiscus 

vilifolius and Malvasirum coromandelianum. 

Atwal (1976) mentioned that okra and cotton are the most favorite host of OSFB. Plant 

species including Sonchal (Ma/va parvi/lora), Gulkhaira Althaea officinalis), holly 

hock (Aithaea rosea) and some other Malvaceous plants are appeared to be its alternate 

hosts. 

Whitefly Distribution Within Plants 

All developmental stages of B. tabaci exhibit aggregation within and between 

ornamental plants in greenhouses. Whitefly life stages are vertically stratified in a plant 

with respect to leaf age. Adults, eggs, and first instar nymphs are found on 

predominantly on young leaves, second and third instar nymphs on middle aged leaves, 

and fourth instars, pupae, and pupal cases on middle aged and old leaves. Consequently, 

population estimates can be based on whitefly counts made from leaves in these three 

age categories. Adult whiteflies can be monitored in greenhouses with yellow sticky 

cards. Placement of cards five em above the crop canopy produce the most abundant 

adult catches. Adults of B. tabaci tend to exhibit peak flight activity in the morning and 

afternoon, respectively. 



Status and Nature of Damage of Jassid, Whitefly and OSFB 

Okra Jassid, Amrasca devastans is one of the key insect pests of okra and is the major 

factor limiting okra yield in Bangladesh (El -Tom. 1987). This pest can cause more than 

50 percent reduction of seed okra yield in some okra genotypes (Bhat ci at. 1984). The 

nymphs and adults of this pest can attack okra leaves at all stages of development. 

Jassids, particularly the older nymphs, feeding on the small veins appear to affect the 

functioning of the vascular system so that the leaf changes color from dark yellow to 

pale green, yellow and then red and brown. Adults and nymphs suck plant sap from the 

under surfaces of the leaves. The afibcted leaves show "Hopper bum" symptoms. The 

edges of leaves curl downwards if attacked leaves have not fully expanded. Growth of 

young plants may be completely stopped. They also introduce a toxin that impaires 

photosynthesis of okra plants. 

Due to the attack of the leafhopper Arnrasca devastans, the okra leaves become yellow 

and curl upwards along the tips and margin and develop necrotic areas which extend to 

the entire leaf surface, resulting in drying up of leaves. The heavily infested plants 

failed to bear fruits and the less damaged plants were found to produce fruits of 

different types. The deformed fruits when cooked were fibrous and bceamc unfit for 

consumption. The infested plants remained stunted in the field. 

The Jassid attacked plants are easily identified by the presence of globular, translucent, 

mucilaginous substances. This might be the plant secretion which had been referred to 

as "exudates" caused by the Jassid injury. The exudates are present mostly on the under 

surface of the leaf, a few in the leaf petiole and stem. The Jassid damaged the plants at 

all stages of their growth. The maximum number of exudates are found in the younger 

leaves than in the older ones. 



Similarly whitefly (Jiemicia tabaci) causes severe damage to Okra and it's nature of 

damage is also similar as Jassid. 

Whitefly causes two types of damage to the crops. 

Direct feeding damage: Whiteflies can cause direct damage to plants as a result of 

feeding. The whitefly adults and nymphs feed on the plant sap from the underside of 

the leaves. Bemisia ta/mci strain B vectors geminiviruses that cause yellowing and 

leaf curling in several vegetable crops, and feeding by nymphs can induce 

physiological disorders such as irregular ripening in tomatoes and silvericaf in 

curcuhits. Vein clearing of foliage and induction of white stems on poinsettia and 

other omamentals can occur as a result of feeding by B. tabaci strain B. However, the 

ability of this whitefly to vector viral diseases affecting ornamentals is not a generally 

recognized problem. Trialeurodes vaporariorum vectors closteroviruses that affect 

cucurbitaceous species, and documented economic losses from viruses vectored by T 

vaporarwrurn in ornamental crops are lacking. Feeding by B. zahaci strain B on 

poinsettias can reduce plant height, leaf number, leaf size, and dry weight yields. 

Indirect feeding damage: Honeydew deposition on leaves produces a shiny, sticky 

sheen, and provides an ideal substrate for sooty mold growth (e.g.. Cladosporium and 

Aliernctria spp.). Declines in the aesthetic quality of ornamental plants in greenhouses 

because of honey dew, black sooty mold contamination, or flying adults are problems 

associated with high density whitefly populations. Disfigurement of plants in this 

manner by whiteflies is referred to as indirect damage as it has not resulted from 

physical damage caused by whitefly feeding and consumer acceptance for ornamental 

plants with indirect damage is low. 
.1 
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l3utani and Jotwani (1984) reported that OSFB lay it's its eggs singly on buds and 

flowers and occasionally on fruits as well. But in absence of these parts i.e., at the early 

stage of crop growth, the eggs are laid on shoot tips. When the crop is only a few weeks 

old, the freshly hatched larvae bore into the tender shoots and tunnel downwards 

resulting withering of shoots and ultimately killing the growing points. As a result the 

apical dominance is lost and side shoots may arise and giving the plants a bushy 

appearance. With the formation of buds, flowers and fruits, the caterpillars bore inside 

those and feed on inner tissue. They move from bud to bud and fruit to fruit thus 

causing damage to a number of fruiting bodies. The damaged buds and flowers wither 

and fall down without bearing any fruit. The affected fruits become deform in shape and 

remain stunted in growth and such fruits have hardly get any market value. 

Mohan ci. at. (1983) and Atwal (1976) reported that OSFB bore into tender shoots, 

flower buds and Fruits. As a result the attacked shoot dry up while the flower buds and 

developing fruits dropped prematurely, Affected fruits remain on the plants become 

unfit for human consumption. Karim (1992) stated that the OSFB bore into shoots and 

feed inside and damage seeds. Singh and Bichoo (1989) reported that the first 

symptoms of attack were visible when the crop was 3 weeks old and the larvae bored 

into the shoots. Under severe attack, the top leaves wilted and the whole apex of the 

plant dropped down. As soon as fruiting began, the larvae moved to the flower buds, 

small fruits and even mature pods, causing reduction of yield. 

A preliminary note on the control of OSFB was reported by Srinivasan ci al. (1959) and 

they found 40-50% damaged okra fruit due to this pest in Madras. In another study 

Krishnaiah (1980) observed the attack of fruit borer to the extent of 35% in the 

harvestable fruit of okra. 
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The damage eflèets due to E. villella on fruit number and weight in okra genotypes 

were studied by Sardana and Dutta (1989). In 1986 The results indicate that the least 

affected genotype (by fruit number) was IC 6653 with only 2.4% infestation compared 

to those of Bhindi 6 Dhari (2.8%) and Lam Sel-1 (3.8%) with Set tO showed the highest 

infestation (38.7%). In 1987 Bhindi 6 Dhari was least susceptible (2.4%). The 

infestation was on the basis of fruit weight was lowest in 1986 and 1987 in Bhindi 6 

Dhari (1.2%) and Rajen 12 (1.8%) respectively. 

Incidence and seasonal distribution of Okra Jassid, Whitefly and OSFB 

Incidence and seasonal distribution of Okra Jassid 

Atwal et al. (1969) reported that the population reached its peak in August and 

September when temperature ranged between 28.2-30°C. 

Senapati and Khan (1978) reported that the largest population of Okra Jassid occured 

from November to February. 

Mahmood et a! (1988) reported that the phonology of the cicadellid Amrasca devasians 

on okra in Pakistan. The population of the pest remained below the economic threshold 

level for about S weeks after germination of the okra crop. The population then crossed 

over the threshold level in early June and remained at the same level until late August. 

The population of the pest peaked in late July (27.8 individuals per leaf). 

Mahmood ci at (1990) reported that abundance of the cicadellid Amrasca devastans on 

Okra was studied in Pakistan's during 1986-87. The pest appeared in June and remained 

active until the end of the crop season. Among various environmental factors the only 

significant factor in both years of the study was temperature. A positive correlation was 

found between maximum and minimum temperature with regard to density of the pest. 
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Neither relative humidity nor rainfall significantly increased or decreased the pest 

population. 

All and Karim (1991) conducted an experiment in 3 consecutive kharif and rahi seasons 

in 1968-88 in Joydehpur, Bangladesh to investigate the influence of cotton plant age on 

the abundance of Amrasca devastans. Cicaddllid populations remained below the 

economic threshold level of I insect/leaf for upto 35 days of plant age in kharif cotton 

and 65 days of plant age in rahi cotton. Most of the Cicadellids were found in 35 to 75 

day old cotton plants in kharif season was more vulnerable to insect attack than cotton 

grown in the rabi season. 

Pawer ci at (1996) showed that the crop sown on 151h  May and l' June had a lower 

incidence of A. devasians with a good yield of marketable fruits (22.9q/ha). 

Incidence and seasonal distribution of Okra Whitefly 

In a study in Sudan Kranz et at (1977) found the increase in whitefly population in 

September and October was directly correlated with the higher relative humidity (80-

90%) and increasing temperature (36°-38°). 

Gerling el al. (1986) observed that the extreme relative humidity, both high and low, 

were unfavourahie for the survival of immature stages. Thus, in Sudan. 1-lorowitz 

(1986) found significant drop of Whitefly population levels at heavy rainy condition. 

Eichelkraut and Cardona (1989) reported that dry conditions were more favourable for 

Whitefly, B. zabaci. than those of high precipitation. 

Kuchanwar a at (1989) studied the population dynamics of whitefly in citrus orchards 

and found three peaks in the emergence of nymphs in the last fortnight of April, the 2 Id 

fortnight of July and last fortnight of December. 

Southwood ci at (1989) reported that the population suffered very little from natural 

enemies in the field level, but showed a slow rate of increase after disturbance. 
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Ozgur et al. (1990) reported that whitefly population density remained low until the end 

of July on cotton and other crops; thereafter it started to increase. With the maturity of 

the cotton plants, a mass flight began, at this time, the main oviposition on the winter 

host plants took place. 

Salinas and Sumalde (1994) reported that the whitefly was observed throughout the year 

and the highest population was noted during the month of September and during April 

to May and November. He further showed that the high temperature and rainfall 

appeared to have a descriptive effect on the population of Whitefly. 

Salinas (1994) reported tha6t temperature, relative humidity, and the number of rainy 

days had a highly significant correlation with the adult population. A highly significant 

correlation was also noted between relative humidity and egg counts. 

Incidence and seasonal distribution of Okra Shoot and fruit borer 

Butani and Jowani (1984) conclude there is no true Hibernation but development and 

activity is considerably slowed down during winter. 

The incidence of Earias spp on okra was studied by Dhawan and Sidhu (1984) in 

Panjub, India, in 1974-77. The maximum damage was counted in fruits (67.7%) and 

buds (52.4%) in late October. The maximum damage to shoots (1 .7%) and flowers 

(1.5%) occurred in mid- August. In the spring crop the maximum damage to fruits 

(32.04%) and increased larval population (1.4/plant) were observed in late July. The 

population of Earias spp. Increased slowly up to mid September and rapidly there after. 

Heavy rainfall adversely aiTheted it's population build up. 

In general. the population of insects fluctuates from month to month, season to season. 

even year to year. Dash el al. (1987) reported that the occurance and seasonal 

abundance of Noctuid F. vinella was maximum in shoots from July- October. 
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Dutta and Saha (1990) observed the lower activity of E. vine/la during December-

January. The higher activity was observed during the increasing temperature from 

Februaru and a maximum peak in May-June. Khaliq and You.suf (1986) also reported 

the increased incidence of .  E. Vine/la with the increasing temperature and humidity. 

Khurana and Verma (1990) observed lower incidence (12.5%) of E. vinci/a during 1983 

in a condition having mean maximum and minimum temperature of 34.30  and 20.5°C. 

respectively with a mean RI-I of 73%, frequent rainfall between May and September. 

But they found comparatively higher incidence (20.5%) of the pest during 1987, in an 

environmental condition with mean maximum and minimum temperature of 36.3° and 

23.2°C, respectively having a mean RI-I of 64.8%. 

Au, (1992) reported that the peak abundance and intensity of OSFB/spotted bollworm 

in cotton field were in October and November and were more common during early-

mid season on growing shoots, buds, pin boils and developing boils of cotton and 

during late season, particularly after January they tended to disappear. 

The root of the cotton plants sprouting in early spring and the fruits of okra left 

neglected in the field are the two important sources of early infestation and 

multiplication of this pest (Haque, 1993). 

Influence of Temperature, Humidity and Rainfall on Biology of Whitefly 

Gerling ci aL (1986) found that the lower and upper developmental thresholds of 

temperature are 1 1°C and 33°C respectively. Rate of development is maximal at 28°C. 

At that temperature, development from egg to adult takes 20 days. Avidov (1956) 

considered low humidity as the major mortality factor in Israel, leading to cessation of 

oviposition and adult mortality. Low humidity of 20% or less during hot weather has 

been reported to be highly detrimental to the immature stages of whitefly (Avidov 1956; 

15 



Gamed. 1978). In Sudan heavy rains were usually followed by a drop in population 

levels (Khalifa and lil-Khidir, 1964; Gamel, 1978). Ohnesorge ci at (1981) found that 

the oviposition was impaired by rain. 

Amongst the abiotie factors, relative humidity and sunshine hours were positively and 

significantly correlated with adult count of the whitefly while maximum temperature, 

rainfall and wind velocity were negatively and non-significantly associated. The 

combined effect of abiotic factors explained 72.7 1% variations in whitefly population. 

Multiple regression studies revealed that morning relative humidity and sunshine hours 

were important variables for predicting build up of whitefly population on cotton. 

Sharma (2004). 

Transmission of virus diseases by Whitefly 

The non-persistent, semi-persistent are different types of virus vector relationships 

observed. Besides, these viruses are first broadly grouped as circulative and non-

circulative based on duration of infectivity following acquisition of virus. By circulative 

transmission, virus is absorbed through the midgut inoculated into plants through the 

virus laden saliva (Basu, 1995). According to Basu (1995) batches of five or more 

whiteflies invariably gave significantly higher percentage of transmission than did 

single whiteflies. Generally the females retained infectivity for much longer periods and 

proved to be more efficient than the males, the exception of this generalization is also evident. 

However, the natural spread of a vector borne virus requires 3 basic components, 

namely, the virus itself, the host and the vector. Among them the host plant is the 

common victim of both the vector and the virus, whereas the virus is the common 

beneficiary exploiting the host plant as well as the vector (Basu, 1995). 
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Effect of Insecticides on Okra Jassid, Whitefly and OSFB 

Effect of Insecticides on Okra Jassid 

Dahiya ci al. (1990) studied the etlic.acy 0116 insecticides against the cicadellid 

Arnrascu biguitula higuftula on okra. Cypermethrin, Fenvalerate and Flucythrinate (all 

at 0.006%). Deltamcthrin (0.002%) and Endosulfan (0.07%) were the most persistent 

and controlled the pest population for 15 days. Fenthion, Diazinon and Phenthoate (all 

at 0.05%), Malathion (0.075%) and Carbaryl (0.1%) were effective for a week. 

Waryani-Singh c/ al. (1991) evaluated five insecticides against Amrasca higullula 

bigutiula (A. devas/ans) on Okra in Jarnmu and Kashmir, India, in 1986-87. Endosulfan 

at 0.053, 0.07 and 0.87% a.i. and Decamethrin (Deltamethrin) at 0.0014, 0.0028 and 

0.0042% a.i. were the most effective treatments 3, 7 and 14 after spraying. Malathion at 

0.05. 0.067 and 0.084% a.i. was intermediate in effectiveness. Quinaiphos and 

Chiorpyriphos were relatively ineffective. 

Ali et aL (1993) conducted experiments during 1988-89, 1989-90, and 1990-91 in 3 

major cotton areas of Bangladesh to determine the most effective management practice 

for Amrasca devastans. The effectiveness of 14-day interval calender-based fixed 

sprays currently recommended (Monoerotophos, Azodrin 40 WAC) was compared with 

sprays at 2 population threshold (0.67 Jassidlleaf and one Jassid heal and 2 damage 

thresholds (0.5 Jassid damage grade/ plant, (i.e. leaf edge curled with discoloration on 

50 % of leaves). The fixed spray treatments required up to 8 calender sprays during the 

season. The mean benefit cost (b/c) ratio in this treatment was the lowest (3.1) and was 

not cost effective. The 0.5 Jassid damage grade threshold, treatment also required many 

sprays, with a low We ratio of 9.0 and was also not cost effective. The one Jassid/teaf 

threshold treatment requied only 2-4 sprays, had the highest BC ratio of 16.6 and was 
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the most cost effective treatment followed by the 0.67 Jassid/leaf threshold, with a BC 

ratio of 12.5 and the one Jassid damage grade threshold with a BC ratio of 12.2. 

Pawer and Lawande (1993) conducted field studies in Maharastra, India, during 1987-

89 to determine the economic threshold for Amrasca devasians and Earias vile//a 

infesting Okra. The results suggested that sprays of Endosulfan (at 0.05%) could be 

given when the density of A. devassans reached 2.5 nymphs neal. This resulted in fewer 

insecticide applications and a higher crop yield and profit. 

Radadia and Patel (1993) noticed that in case of Jassid, treatments of Monocrotophos, 

Permethrin, Endosulfan and Fenthion were found equally effective compared with the 

treatment of fenvelerate and they were significantly superior to the rest of the 

treatments. 

All ci of. (1994) carried out a field experiment in Bangladesh, spraying of Dimethoate 

or Oxydemeton-methyl at 2 mI/litre water or 1.2 litres/ha against Amrasca devastans in 

cotton at threshold levels of 0.75, 1.0, 1.5. 2.0, and 3.0 Cicadellids/leaf was compared 

with recommended calender- based fixed sprays. For 3 seasons, the spraying threshold 

of I Cicadellid/ leaf required a minimal number of sprays, conserved arthropod natural 

enemies of cotton pests in the field and gave maximum profit compared with other 

spray treatments in cotton. A flexible 3 tier-spraying threshold level (0.75 

Cicadellid!leaf during pre-flowering, 1.0 Cieadellidsfleaf during post-flowering and 1.5 

Cicadellidslleaf during ball maturity stages was suggested for A. devastans on cotton in 

Bangladesh. 

Ali and Karim (1994) evaluated six new chemical insecticides for their biological 

efficacy against Amrasca devastans. Azodrin 40 WSC (Monocrotophos) @ 2mW water, 

Tamaron 40 SL (Methamidophos) @ 2m1/l water and Talstar 2.5 EC (l3ifenthrin) @ 

0.25 mIll water were very effective against the pest, causing 91 to 97.53 % mortality on 
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the second day post-treatment and were effective up to the 30th  day post-Lreaunent 

causing 73.27 to 79.17% mortality. The Dimethoate formulations (Polygor 40 EC, and 

Sunagor 40 EC) @ 2 mill water were relatively less effective causing 56.5 to 72.37% 

mortality on the second day post-treatment and 65.79 to 70.54% mortality on the 30 

day post-treatment. Furadan 5 C (Carbofuran) @ 2 kg a.i./ha was not effective on the 

second day post-treatment causing only tip to 8.72% mortality but was effective during 

the subsequent post treatment counts showing up to 68.68% mortality on the 300' day 

post-treatment. All insecticides were toxic to non target arthropod parasitoid and 

predators of cotton pests even on the 30th  day post treatment. 

Borah (1994) tested 8 insecticide schedules against Amrasca biguttula biguttula [A. 

devastans] on okra in Assam, india, 0.05% Malathion applied at 15 DAG followed by 

0.03% dimethoate at 25 and 30 DM3 resulted in the highest yield. 

Variable exposures to feeding by Amrasca biguttula (0,10,20,30 and 40 days after its 

appearance on the crop) were investigated for their effect on different parameters of 

seed yield of okra. There was an increase in the Cicadellid population the longer the 

exposure period. The seed yield, plant height, number of fruits per plant and fruit length 

had an inverse relationship with the Cicadellid population, which contributed an 

average of 28.30 to 47.30% in reducing these parameters. The unexposed plants and 

those exposed to Cicadellid feeding for up to 10 days were longer, bore longer and more 

fruits, possessed more seeds per fruit and yielded more than those exposed for more 

than 30 days. At 10 days feeding exposure, the reduction in seed yield was very low 

(4.06%) and insecticide sprays at this level proved economical. (Mahal et al.. 1994) 

Yadgirwar et al. (1994) tested synthetic pyrithroid (Cyperniethrin and Deltamethrin) 

and organophosphate insecticides (Dimethoate and Phosphamidon) alone and in 

combination to control Amrasca biguttula biguttula (A. devastans) on cotton in 
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Mararashtra, India. Among all 9 tretments, the combination of Deltamethrin 0.0025%+ 

Dimethoate 0.03% was the most effective. 

Al'S et al. (1996) showed that the efficacy of five different dosages of Tamaron 600SL 

viz.. 150, 180. 240, 300 as well as 360 ml a.i./ acre against the cotton Jassid. Amrasca 

devas:wiv. All of those doses were found to be equitoxic against this pest. On numeral 

basis, however, a dose of 360 ml a.i. /acre was found to be the most effective. 

Khorshcduzzaman et al. (1997) found that the percent reduction over control was 

highest (78.54%) in Cymbush 10 EC treatment than untreated control. 

Jainil ci ci. (1998) studied the efficacy of a Carbofuran formulation with polythylene-

polyvinyl acetate co-polymer for the control of the Cicadellid. Amrasca devasians, the 

Noctuids Earias insulana and E. fabae. the (ielcehiid, Pectinophoira gossypiella and 

the Aleyrodid, liemisia tabaci on cotton in Pakistan. 14C- Carbofuran with polyetylene-

polyvinyl acetate was applied to pots containing cotton seeds (at 9.6 Carbofuran 

mg/pot). Some protection was observed following treatment and for 3 months treated 

cotton plants appeared to be healthier than untreated plants. After this time their 

resistance to pest attack decreased in comparison to untreated plants. It is suggested that 

a higher dosage would be more effective. 

Kumar et ci. (2001) evaluated some insecticides against cotton Jassid on okra and 

noticed that Endosul fan was effective in controlling Jassid. 

Alam ci ci. (2003) conducted an experiment and observed that seasonal mean number 

of Jassid population per leaf was 3.29/ plant in Cymbu.sh 10 EC @ 2mW I of water up to 

last harvest at 15 days interval, 3.30/ plant in Neem oil, 3.89/ plant in Furadan 5 0 @ 30 

kg treated plots. 

Field experiments were conducted by Rhargava ci ci. (2001) to study the bioefficacy of 

insecticides against two major pests of okra (cv. Arka Anamika), viz. jassid (Amrasca 
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higuilula bigunula) and fruit borer (Earias vittella). Sprays of Monocrotophos at 500 g 

a.i./ha were significantly superior in reducing Jassid population, where as all three rates 

of Beta-Cyfluthrin (50. 75 and 100 g a.i./ha) showed resurgence of Jassid population 

after three days of application. Among different insecticides. Endosulfan and 

Quinaiphos at 500 g a.i./ha gave superior protection to fruits. 

Kumar et at (2001) studied the efficacy of Imidacloprid and Thiamethoxam was 

evaluated on okra leafhopper, Amrasca higunula biguuula. Thiamethoxam (Actara 25 

WG) was on par with Imidacloprid (Gaucho 600FS) seed treatment at 12 mllkg of seed 

in reducing leafhopper infestation. Lower concentrations of Imidacloprid seed treatment 

were less effective. All the doses of Imidacloprid and Thiamethoxam had no phytotoxic 

effect on okra. The utility of Imidacloprid and Thiamethoxam had no phytotoxic effect 

on okra. The utility of Imidacloprid for the control of okra leafhopper is dicussed. 

Shakharappa and PatH (2001) studied that the efficacy of Silafluofen 20 EC, a new 

insecticide of Slanecophanes group, for the control of leafhopper in transitional cotton 

cv. DCFL-32 belt. Silafluofen 20 EC was tested at 2 concentrations, i.e. 50 and 100 g 

a.i./ha and compared with other insecticides. Methyl Dometon 25 EC, Phospharnidon 

85 WSC. Neem gold and untreated control. The crop was sprayed 4 times during 

September- October. The pretreatment population of leafhopper ranged from2.67 to 

2.86 in the experimental plots. The lowcst population of 2.20 leafhoppers/leaf was 

recorded in the treatment Silafluofen 20 EC at 100 g a.i. tha which was on par with 

Methyl Demeton 25 EC with 2.24 feafhoppers per leaf: Both treatments were 

significantly superior to the rest of the treatments. The next best treatments were 

Phosphomidon and Silafluofen at 50 g a.i. Tha. 

Singh ci aL (200 I) tested the efficacy of Fenvelerate at 75g a.i./ha, ethion at 3(X) g 

a.i./ha. Cartap hydrochloride at 500 g a.i./ha, Fluvalinate at 75 g ak/ha and Endosulfan 

21 



at 500 g a.i./ha against okra jassid (A. biguitula bigutiula) infesting okra cv. Pusa 

Sawani. Pesticide applications were made twice; the first spray was applied one month 

after crop germination and the second was applied at the initiation of flowering. Jassid 

populations were recorded before treatment and I, 7 and 15 days after each treatment. 

All the treatments were superior to the untreated control in the management of the pest 

up to 7 days after the first treatment. Fenvalerate showed good control of the pest 

throughout the experiment. 

Kaur (2002) observed that seed treatment with 5 g/kg Imidacloprid/ha +foliar spray 

with 500 g a. i. Monocrotophos/ha + 30 g a. i. Cypermethrinl ha resulted in lowest mean 

population of cotton Jassid in 1999 (1.78) and 2000 (1.45). 

Misra and Senapati (2003) contucted an experiment during the rainy season of 1999 and 

summer 2000 at Bhubaneshwar, Orissa, India to evaluate new generation insecticides 

and found that Thiamethoxam at rates ranging from 25 to 50 g a.i./ha and Imidacloprid 

at 25 g ai/ha gave significant excellent control of the Jassid (83.3-100%) and increased 

the marketable fruit yied of okra. 

Alam (2005) Ibund that Jassid infestation varied in different growth stages of Okra 

plants and hampered okra production severely. The chemical insecticide Milfan 20EC 

was the most effective against Okra Jassid. Besides this. Chloroced 20EC and 

Sumithion 50 EC also showed better result. 

Anon. (2005) conducted an experiment to control Jassid population on Lady's finger 

and found that Admire, Koranda, Corofen. Neembicidine had significant effect in 

controlling Jassid. 

Effect of Chemical insecticide on Whitefly 

From the early period of control against Whitef'ly with resin soda (Thomas, 1932) and 

fish-oil resin soap sprays (Ilusain ci al., 1939; Pruthi, 1946), the chemical control has 
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come a long way. The advent of DDI' after the second world war ushered in a 

revolution in the sphere of insect control. 

In a laboratory study Butler and Rao (1990) of India reported that 0.5% sprays of 3 

commercial neem oil formulations, namely. Neemguard, Newark and Neempon to 

single eggplant leaves against Whitefly resulted 97% fewer eggs and 87% fewer 

immatures compared to those on untreated leaves. 

The effectiveness of 19 insecticides and insecticide combinations against the Aleyrodid, 

Bemisia tabaci were evaluated in Venezuela by Marcano et al. (1993) and they 

observed that the most effective insecticides against eggs and nymphs of the pest were: 

Imidacloprid (91.67 and 78.61 litres/ha); Mineral oil + Imidacloprid (88.85 and 71.33) 

litres/ha); Cyfluthrin + Methamidophos (87.85 and 69.08 litres/ha); Buprofezin (86.1 

and 53.19 litres/ha); Lambda-cyhalothrin (86.1 and 47.47 litres/ha); Profenofos + 

Cypermethrin (85.93 and 70.18 litres/ha); and Bifenthrin (85.82 and 70.21 litres/ha). 

The efficacy of Phorate, Endosulfan, Phosphamidon, Dimethoate, Methyl demeton 

[demeton-methyl], Monocrotophos, Phosalone, Acephate, Fenvalerate, Neem seed 

extract and Neem oil lhr the control of Bemisia tabaci on cotton was studied by 

Nimbalkar ci aL (1993) in the field in Maharashtra, India. Monoerotophos. Fenvalerate 

and Phorate applied at a depth of 10cm at sowing were the most effective. 

Singh et aL (1994) found that Cotton leaf curl bigeminivirus (CLCuV) occurred widely 

in parts of north western India on Gossypium hirsulum during 1994, its incidence 

varying from I to 97% on differant varieties. A greater build-up of the vector 

population was observed in cotton during October. Ethion 50 EC at 800 ml and 

Triazophos 40 BC at 600 mllaere were both effective against the vector. 

The efficacy of Imidacloprid (Bay NTN 33893), applied on P. ixocarpa seeds, roots 

(before transplanting) and/or on the neck of the plant (a few days after transplanting), in 
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controlling Bernisia tabaci was evaluated in a field experiment conducted in Totolapan, 

Morelos. Mexico by Alatorre ci al. (1995) The treatments which proved to be efficient 

in controlling B. sabaci were: seed applications + root applications and a combination of 

all the application methods. Imidacloprid (applied every 7-10 days) was more effective 

in controlling the pests than metamifidos. 

Increase of trap catches with the increase of day temperature indicates the thermophilic 

nature of Whiteflies. Unlike Cotton, insecticidal control of B. tabaci has generally been 

aimed at curbing the spread of viral diseases rather than the direct injury by whitefly 

(Basu. 1995). 

Imidachioprid (a systemic chioronicotinyl insecticide) gained major importance for 

control of B. tabaci in both field and protected crops, in view of extensive resistance to 

Organophosphorus, Pyrethroid and Cyclodiene insecticides (Cahil ci al., 1995). 

Cahil ci at (1996) cautioned that the application of Imidacloprid must be carefully 

handled to avoid rapid resistance selection since B. tabaci has the genetic potential to 

become resistant to this insecticide. 

Flaider (1996) found that grafted Tomato plants sprayed with Ripcord was the very 

effective in managing the virus disseminating whitefly. 

Kabir ci at (1996) observed that Chess, Nogos and Fenom as effective on the reduction 

of blackfly, Aleurocanihus wag! umi Ashby after 7 days of application. 

It is recommended that an action threshold of damage level 1-3 (i.e. presence of adults 

and eggs to appearance of nymphs and 500-1000 individuals/leaf) should be adopted 

(Rodriguez ci al.. 1996) 

Rushtapakornchai ci at (1996) investigated three granular insecticides (Fipronil 0.3% 

G. Carbosulfan 5.0% Cl and Carbofuran 3.0% G) and 10 foliar insecticides (Bifènthrin 

2.5% EC, Fenpropathrin 10.0% tiC., Acephate 75.0% SP, Pyriproxyfen 10.0% EC. 

24 



Fipronil 5.0% SC. Imidacloprid I 0.0% SL, Carbosulfan 20.0% e.c., Methamidophos 

60.0% SL, Cypermethrin / Phosalone 28.8% e.c. and Beauveria hassiana). The 

effectiveness of these insecticides to control Bemisia zabaci on tomato (cv. VF-134-1-2) 

was tested in Petehaburi Province (Thailand) between November and December. 1995. 

At 18 days after transplanting (DAT) the occurrence of yellow leaf curl symptoms on 

tomato plants was 5.0. 3.3 and 6.7% in treatments of the 3 granular insecticides, 

respectively, and between 1.7 and 15.0% in foliar insecticide treatments. At 32 and 45 
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	DAT, the abundance of yellow leaf curl symptoms ranged from 21.7 to 55.0% and 36.7 

to 71.7%, respectively, in Bifenthrin, Imidacloprid, Fenpropathrin, Fipronil and 

Cypermethrin / Phosalonc treatments. The abundance of symptoms in untreated plots 

was 65.0 and 91 .7%, respectively. 

Azam ef aL (1997) conducted an experiment during 1993-95 with some insecticides 

(Carbofuran, Endosulfan, Dirnethoate, Buprofezin and Triazophos) for the control of B. 

tabaci and yellow leaf curl bigeminivirus (TYLCV) and found that Endosulfan had the 

most affect to control Bemisia tahaci 

In the Dominican Republic. several applications of Imidachioprid starting after 

transplantation were used to control TYLCV ( Poiston &Anderson, 1997). 

43 Naimatullah a aL (1998) tested (Iindosulfan, Methamidophos, Talstar [Bifenthrin], M- 

cb' Pede [an organic insecticide based on potassium salts of fatty acids]. Incegar (insect 

growth regulator) and Surfactan (surf+cotton seed oil) individually and in various 

combinations in a field experiment in Faisalabad, Punjab, Pakistan, to determine the 

most effective control of B. sahaci infesting cotton cultivars CM-I 100 and 5-12. The 

combination of Methamidophos + Talstar proved to be the most effective in decreasing 

the egg hatchability (32.41 and 37.401/6), adult emergence (50.30 and 54.50%). adult 

population (2.34 and 2.1 5/leaf) and cotton leaf curl virus (2.4 and 1.11 mean number of 

25 



scoring) on 8-12 and CIM-1100, respectively, as against 97.47 and 94.34% egg 

hatching, 96.39 and 96.37 adult emergence and 10.99 and 9.93 per leaf adult population 

on the two cultivars in the untreated control 

The Cliloron.icotinyl insecticide imidaeloprid is widely used in soil application, seed 

treatment and as a foliar spray. Its systemic properties are well-known. It is more or less 

completely metabolised. depending on the method of application, plant species and 

time. In the present work, Nauen ci at (1999) demonstrate that the olefinc metabolite 

and two hydroxy metabolites of Imidacloprid are active against the cotton Whitefly, 

Bemisia zabaci, in oral ingestion bioassays (sachet test). The 4-hydroxy metabolite is as 

active as Imidacloprid and the Olefine compound dO times more active. The two 

hydroxy metabolites were also active against biotypes from Almeria, Spain and a B-

type strain from California. 

Manson ci at (2000) observed that proportion of viruliferous Whitetlies surviving the 

acquisition on treated plants appeared similar to that of insects fed on untreated plants, 

suggesting that Thiarnethoxam activity in preventing TYLCV transmission by B. tcthaci 

was simply due to its killing activity, and anti-feeding or repellent actions can be 

excluded. Viruliferous whiteflies exposed to Thiarnethoxam-treated plants stopped 

feeding before acquiring enough virus to subsequently inoculate plants. 

Nuvacron 4081. (Monocrotophos) and Cymbush 10 EC had significant effect on lower 

incidence of Whitcfly as well as viral infection. (Anon.. 2001) 

Zabel et al. (2001) investigated the efficacy of a new class of insecticide 

(Chloronicotinyl) Mospilan 20 SP (a.i. Acetaniiprid), compared with Iannate 90 SL 

(a.i. Methomyl) and Applaud WP 25 (a.i. Buprofezin), in &asshouse control of 

Whitetly (Trialeurodes vaporariorum). All investigated insecticides significantly 

decreased the number of whitefly larvae, compared with untreated plots where 
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population density grew during the trial. Based on statistical analysis, efficacy of all 

insecticides on Whitefly larvae were in the same category. Some differences occurred 7 

days after the third treatment. I)cpositcd egg number was significantly different 

between controls and each insecticide plot. Efficacy of investigated insecticides, 

evaluated according to deposited egg number, was also good and in the same category. 

Aneja ci at (2002) reported that Bemisia tabaci population reduced when treated with 

Nuvacron 36 SL (Monocrotophos, 500 mu io L of water). 

Berlinger ci at (2002) found that Tomato yellow leaf curl virus (TYI.1CV) is the most 

frequently occurring virus in the Middle Fast, and the most harmflul. It is transmitted 

solely by the whitefly, Be,nisia tahaci. Within 4-6 h of inoculative feeding, a whitefly 

can transmit TYLCV to a healthy plant with 80% probability. The symptoms are 

apparent after two to three weeks whereupon thiit set is effectively terminated. 

A study was conducted by Abdullah ci at (2004) as a part of a research work on 

insecticide hormoligosis in B. tahaci to investigate the changes in biological parameter 

of this pest in response to repeated application of insecticides. Five commonly used 

insecticides on cotton in Punjab (India), i.e. Quinalphos (250, 375 and 500 g), Carbaryl 

(625. 938 and 1250 g), Acephate (750. 1125 and 1500 g). Endosulfan (438, 656 and 875 

g) and Fenvalerate (25. 38 and 50 g a.i./ha), were repeatedly sprayed on potted plants of 

cotton. The maximum reduction was recorded in all doses of Endosulfan, followed by 

higher doses of other insecticides. In general, low doses of insecticides caused lower 

reduction in longevity compared with higher doses. The results indicated that no 

hormoligosis was induced in longevity of the Whitefly by the tested insecticides. 

The toxicity of l'hiamethoxam and Imidacloprid and their efficacy against Whitefly 

were studied by Torres et at (2004). Thiarnethoxam and lmidacloprid showed 

significant control of Whitefly in comparison with untreated plants up to 40 days after 
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treatment in potted plants. Whitefly population had low density over time in the field 

with no differences between treatments and only at day 64 higher whitefly population 

was observed on untreated plants and plants treated with 0.5 mg (a.i.) of Thiamethoxam 

per plant. Untreated and treated plants with 0.5 mg of Thiamethoxam showed 

infestation of 68.7 and 31.2%, respectively, at this time. Thiamethoxam and 

Imidacloprid used in cotton for whitefly control can be more successfW when they are 

used at doses bellow I mg (a.i.) per plant due to shorter residual effect. 

Significantly the lowest whitefly infestation was occured when seed bed netting and 

Imidacloprid was applied simultaneously (Anon, 2005). 

The plots treated with seed bed netting and two spray of of Imidacloprid 200 SL had 

lowest number of Whitefly and it was statistically similar with the treatment seed bed 

netting with the spraying Neembicidine and seed treatment only (Anon, 2005). 

Effect of chemical's on OSFB 

Borer is the major pest of okra, committing colossal losses to okra growers. Although 

vanous measures have been reported for controlling the pests, there is not a single such 

method that successfully be adopted to suppress the incidence and damage of the pests. 

This perhaps, is mainly due to the oligophagous nature of this pest that helps their year 

round population build up. However, a through search of review reveals that the 

approaches that had ever been made in controlling this pest comprise mainly the use of 

chemicals. Though various management approaches are practiced for this pest 

suggested by different workers, insecticides are found very effective which are cited 

below. 

David and Kumaraswami (1991) stated that Cypermethrin at 0.016%, Deltamethrin at 

0.003% or 0.002% and Fenvelerate at 0.0 1% were the most effective treatments for the 

control of Earias spp.on okra. 
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A field experiment was conducted by Patil et aL (1991) in India for the control of the 

Okra Fruit and Shoot Borer (E. v/tie//a). They treated okra plants with Cypermethrin 

(I 5gm/ha), Fenvelerate (50 gm /ha). Acephate (375 gm/ha), Quinalphos (250 gm/ha and 

Endosulfan (250 gm/ha). All treatments reduced pod damage but Cypermethrin treated 

plants were the least infested and gave the best yield. 

Samuthiravelu ci al. (1991) tested Neem oil (at 0.1. 0.3 and 0.5%) alone and with 

Endosulfan (0.035 and 0.07%) for the control of Earias vine/la on okra in Tamil Nadu, 

India. Applications of Neem oil and Endosulfan, alone and together, reduced damage 

and the maximum yield was obtained with 0.07% Endosulfan. 

The plots treated with Ralothrin 10 EC, Neem plus, Aimcocyper 10 EC (Cypermethrin). 

Sumitox 20 EC (Fenvelerale) all had significantly lower percentage of fruit infestations 

than the untreated control. Though the percentage of fruits bored were very low (range 

3.69-8.16), none of this insecticides had exceeded the standard level of 80% reduction 

of infestation over control (highest was 54.78 treated with Aimeocyper 10 EC) (Anon, 

1992). 

The efficacy of different insecticides such as Ralothrin 10 EC, Arrivo 10 EC, Pcskil 10 

EC, Chemocarb 50 EQ, Shobicron 42.5 EC, Sumitox 20 EC, Fastac 2 EC. Decis 2.5 EC 

and found that the percentages of infested fruits between treatments were statistically 

identical. Because of low incidence of OSFB (less than 2%) the effectiveness of the 

tested insecticides were not clear, yield did not vary significantly between treatments. 

However, Sumitox treated plots offered the highest yield (23.33 tJha) (Anon, 1992). 

Screening of insecticides for the control of okra Shoot and Fruit Borer were studied by 

Anon., 1993, at RARS, Jessor during kharif 1993.Cymbush 10 EC @lml,  Sunmej-in 10 

EC @ imI, Ripcord 10 EC j Imi, Sumithion %0 EC @ 2ml, Nogos 100 Ec @ 2 ml 

and Fyfanon 50 Ee @ 2 ml were applied where first application was made at fruit 
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initiation stage and the second one after 30 days of the fruits. It was found that Because 

of low incidence of shoot and fruit borer (5%) the effectiveness of the tested 

insecticides was not clear but Sunmerin treated plots offered the highest yield 

(19.52tlha). 

Borah (1995) tested several insecticides against Earias Wile/la on okra in Assam. India, 

in 1993. Malathion 0.05% applied 15 days after germination in combination with 

Diniethoate 0.03% applied 25 and 30 days after germination was the most effective 

treatment against the pest and also gave the maximum yield, followed by Dimethoate 

0.03% applied 15 and 30 days after germination. 

Mishra ci aL (1996) reported that Fenvelerate (0.005%) offered best protection from 

Earias Wile/la in top growing shoots followed by Deltamethrin 0.0015%, Cypermethrin 

0.005%, Monocrotophos 0.04%. Fenvelerate was found to be most effective (2% 

damage) treatment for borer control followed by Dcltamethrin where the percent 

infestation was 3.4. 

Flaque (1997) conducted an experiment on the management of okra shoot and fruit 

borer and found that a foliar spray of Ripeord 10 EC @ l.5ml/1 of water showed 

significantly the lowest level of shoot and fruit infestation (7.68%, 1.13% respectively). 

Mathur ci aL (1998) tested several chemical and biological control treatments against 

&Jria.s xpp in a field experiment in 1996 in Rajasthan with okra. The combined 

application of Monocrotophos 36 SL (1.0 litre/ha), followed by two sprays of Bad//u.s 

ihuringiensis subsp. Kurstaki (8th) (Dipel-81,, 1.0 litre/ha) -I- Methomyl 40 SP (0.625 

kg/ha) produced the lowest fruit damage (4.21%) and the highest fruit yield (4.07 t/ha). 

Sarode ci aL (1998) showed that out of 13 insecticidal treatments against Earias v/hello, 

Endosulfan at 0.06% was the most effective. Neem [Azadirachia indicaj seed kernel 

extract was relatively ineffective at controlling the pest. 
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Field studies were conducted by Tomar (1998) to determine the control efficacy of 

Bacillus ihuringien3is suhsp. Kurstaki (Dipel) mixed with lower concentrations of 

Endosulfan, Fenvalerate. Multineem [neem extract], Carbaryl or Acephate for the 

control of Earias vinella infesting okra. Dipel -4- Endosulfan and Dipel + Fenvalerate 

were very effective, reducing the percentage shoot and fruit infestation. The maximum 

yield of healthy fruits was obtained using Dipel + Fenvalerate, which also gave the 

highest profit and cost benefit ratio, followed by Dipel + Acephate and Dipel + 

Endosulfan. 

Rahman ci aL (2000) noticed that Diazinon applied at 15 days interval completely 

eradicated OSFD shoot infestation while Diazinon applied alone or in combinations 

with Thiovin and Bavistin at 15 days interval significantly reduced OSFB fruit and seed 

infestation. The number of fruits/plant, number of seeds/fruits, and seed yield/plot 

increased with application of Bavistin+Thiovit+Diazinon at 15 days interval. 

The mean percent pod borer infestation was the lowest (9.31%) in Shobicron 425 EC 

which was statistically similar to that of Hill dherosh (15.81%) followed by Furadan 5 

G (20.60%). SARI Dherosh- 1 (29.71%) compared to untreated control (62.27%). Only 

Shobicron 425 EC achieved more than 80% infestation reduction over control with 

significantly higher yield (Anon, 2001). 

Gowri ci aL (2002) found that Endosulfan (0.07%) and Nimbecidine (1.01/o), were most 

effective in controlling the fruit borer, F. viuella and gave higher yield of okra (cv. 

Parbhani kranthi) fruit-,. 

The Beta-Cyfluthrin was the most effective insecticide, recording LCSO value of 

0.00537. 0.00574 and 0.00629% and relative toxicity of 12.4990, 13.4907 and 14.7519 

to 3. 6 and 9 days old larvae, respectively. This was followed by Profenofos and Ethion. 

Nain ci aL (2004).  
. 	.:; 
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CHAPTER III 

MATERIALS AND METHODS 

The present study for evaluating some chemical insecticides agSst Okra Jassid 

(Arnrasca devasians), Whitefly (Rernisia tahaci) and Okra Shoot and Fruit borer 

(QSFB) (Earias vine/la) was carried out using a variety of I3ARI Dherosh-1 in the 

experimental farm of Sher-e-Bangla Agricultural Universuty (SAL)). Sher-e-

Banglanagar. Dhaka, during April to July. 2006. The materials and methods adopted in 

the study are discussed under the following sub-headings: 

Description of the field experimental site 

3.1 Experimental site 

The experimental field was located at 90°335'E longitude and 231774N latitude at an 

altitude of 9 meter above the sea level. The land was in Agro-ecological Zone of 

"Madhupur Tract" (AEZ No. 28). The field experiment was set up on the medium high 

land of the experimental farm. 

3.2 Soil 

The soil of the experimental site was clay loam in texture having pFI 5.47-5.63. 

3.3 Climate 

The climate of the experimental site is sub-tropical characterized by heavy rainfall 

during April to July and sporadic during the rest of the year. The detailed record of 

monthly total rainfalls, temperature, humidity during the period of experiment were 

noted from the Bangladesh Meteorological Department (Climate division), Agargaon. 

Dhaka-l2l2and has been presented in Appendix I. 
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3.4 Design of the experiment and Layout 

The study was conducted considering two treatments including a control for Jassid and 

whitefly at early stage and 9 treatments for controlJing Okra Shoot and Fruit Borer at 

vegetative and reproductive stages. The experiment was laid out in a Randomized 

Complete Block Design (RCBD). The entire experimental field was divided into three 

blocks. The each experimental blocks was divided into nine plots. Two adjacent unit 

plots and blocks were seperately by Im and 1.5 m apart respectively. Each experimental 

plot comprised the area about 6 sq. m. So, the total area covered by the experiment was 

162 sq.m. (6 x 27). Each treatment plots were allocated randomly and replicated three 

times. 

3.5 Land preparation 

The experimental land was first opened with a country plough. Ploughed soil was then 

brought into desirable final tilth by four operations of ploughing followed by laddering. 

The stubbles of the crops and uprooted weeds were removed from the field and the land 

was properly leveled. The field layout was done on accordance to the design, 

immediately after land preparation. The plots were raised by 10 cm from the soil 

surface keeping the drain around the plots. 

3.6 Manures, Fertilizer and their methods of Application 

Manures and fertilizers with their doses and their methods of application followed in 

this study was recommended by Haque (1993) and are shown in Table 2: 
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'fable 2. Doses of Manures and fertilizers and their methods of application used for 
this experiment (Ilacjue. 1993) 

Manure/Fertilizer Dose per ha (kg) Basal dose 
(Kg/ha) 

Top dressing (Kg/ha) 

Firstt Second" 

Cowdung 5000 entire amount - 	- 

Urea 150 - 75 	 75 

TSP 120 entire amount - 	- 

MP 110 entire amount - 

25 days after sowing. *t  45 days after sowing. 

3.7 Collection and sowing of seeds 

Seeds were collected from the RARI, Joydebpur, Gazipur and sown in the experimental 

plots at the rate of 54 seeds/ plot (three seeds per pit and 18 pits per plot). Seeds were 

sown on 2 April, 2006. 

3.8 Plant spacing 

The plant spacing was maintained at 60x50 em (row to row and plant to plant distance 

respectively). 

3.9 Cultural operations 

After sowing seeds light irrigation was given to each plot. Supplementary irrigation 

was applied at an interval of 2-3 days. Dead or damaged seedlings were replaced 

immediately by new one from the stock. Weeding was done four Limes to break the soil 

crust and to keep the plots free from weeds. Stagnant water was drained out at the time 

of heavy rain. The urea was top dressed in 2 splits as mentioned earlier. 
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4.0 Procedure of the study 

To investigate the population of Jassid, Whitefly and to determine the Okra Shoot and 

Fruit Borer damage the following procedures were followed during studies. 

4.1 Treatment for control measures 

The comparative effectiveness of the following three treatments for Okra Jassid and 

Whitefly and nine treatments for okra Shoot and fruit borer was evaluated on the basis 

of reduction of those pests. The individual control measure under each treatment as well 

as standard practice and control are described and discussed below 

4.2 Details of the treatments for Jassid and Whitefly at vegetative stage 

Admire 200 SL @0.5  mIll of water at 7days interval 

Acrata 25 WG @ I g/l of water at 7days interval 

control 

4.3 Details of the treatments for OSFB 

T1= Cymbush 10 EC @ 1.2 mi/l of water at 7days interval 

T2= Decis 2.5EC @ I mI/I of water at 7days interval 

T3= Shobicron 425 EC 2m11l of water at 7days interval 

T4= Karate 2.5EC @ 1mW] of water at 7days interval 

T= Regent 50 SC @ imIll of water at 7days interval 

T6= Fenfen 20 EC @D 0.5ml/l of water at 7days interval 

T,= Suntap 50 WP @ I .2g/l of water at 7days interval 

T8= Mechanical control (comprising removal and destruction of infected shoots & 
fruits) 

T9= control 
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4.4 Insecticides application 

The test treatments comprised of two insecticides Admire 200 SL and Actara 25 WCi 

and control for the management of sucking pests. Jassid and Whitefly. Spraying was 

done at 11.00 am to avoid moisture on leaves. First application was done after 14 days 

of germination. Treatments were applied at 7 days interval for sucking pests and treated 

three times. Other treatments for the control of okra shoot and fruit borer (Cymbush 10 

EC. Decis 2.5 EC, Shobicron 425 EC, Karate 2.5 EC, Regent 50 SC. Fenfen 20 EC, 

Suntap 50 WP, mechanical control and untreated control) were applied at seven days. 

To get complete coverage of plants spraying was done uniformly on the entire plant 

with special care. 

All the time the mixture of insecticides in the sprayer was shaken well and sprayed by a 

Knapsack sprayer. Before spraying, volume was calibrated to find out the required 

quantity of spray materials for the same replicated plots. The required quantity was 

measured as 6 litres. 

5.0 Data Collection 

5.1 Okra Jassid and Whitefly Population 

The Population of Okra Jassid and Whitefly was recorded at 7 days intervals which 

started from the first initiation of the pest attack (aftcr 13 days of germination). The 

selected plants were observed regularly for detection of population at different 

treatments. The counting was started from the very beginning of Okra Jassid and 

Whitefly infestation. Ten infested plants were randomly selected from each plot by 

tagging and from the under surface of the top five leaves both Jassid and Whitefly 

nymphs and adults were counted visually at early in the morning. For pest management 

decision making, leaf-turn (visual) method was more reliable to assess the adult 
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population Munir Ahmcd et al. (2002).The data were converted to mean Jassid and 

whitefly population per 20 leaves. 

5.2 Assesment of Treatment Effects 

Percent reduction of population 	The effect of treatments on Jassid and 

Whitelly was determined by counting the number of pests per plant before and after 

applicaton of treatments. The percent reduction of Jassid and Whitefly per plant was 

calculated using the following way- 

Number of treated plot - Number of control plot 
% Reduction = -------------------- -------------- - ---------X 100 

Number of control plot 

5.3 Virus Infestation 

Number of OkYVMV infected leaves per plants and number of infested plants per plot 

were counted at 7 days interval that started 1mm the first incidence of yellow leaf 

curling leaves and continued up to vegetative stage of the crop. 

5.4 Incidence of Okra Shoot and Fruit borer 

For data on Okra Shoot and Fruit Borer infestation, the following parameters were 

recorded from 10 randomly selected plants from each plot. 

Number of infested shoots: The total number of shoots and the number of shoots 

infested by the OSFB was recorded at weekly intervals from each plot for each 

treatment during the period from April to July, 2006 and the percent shoot infestation 

and its reduction over control were calculated for all the treatments. In mechanical 

control the infested shoots were clipped, removed and destroyed after counting.percent 

infestation of shoot was calculated using the following procedure: 
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Number of infested shoots 
% Infestation of shoot -----------------.--- X 100 

Total number of shoots 

Number of fruits per plant: Data were collected on the basis of the number of 

harvested fruits per plant in each treatment. The marketable fruits were harvested at 

every alternate day intervals at some early, mid and late fruiting stages. 

Number of healthy and infested fruits: Number of healthy fruits ([IF) and 

infested fruits (iF) harvested at early, mid and late fruiting stages of the plant. There 

were 10 Harvest at early. 12 harvest at mid and 7 harvest at late fruiting stages 

respectively. In total 29 harvests were done throughout the fruiting period (May to July, 

2006). Infestation rate (by number and weight) of okra fruits caused by OSFB at early, 

mid and late fruiting stages in different treatments and its reduction over control were 

calculated. 

Weight of healthy and infested fruit: The weight of healthy and infested fruits 

at early, mid and late fruiting stages of Okra plants were taken separately per plot for 

each treatment. 

Fruit infestation percent: The infested fruits were calculated at all reproductive 

stages using the following procedure: 

Number of infested fruits 
% Infestation of fruit by numberr 	 ------- ------X 100 

Total number of fruits 

Weight of infested fruit 
% Infestation of fruit by Weight= --- — ---------------------------------- X 100 

Total Weight of fruit 
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Plant height (cm): Average height of 10 plants at maximum vegetative stage was 

measured. 

Fruit length (cm): The mean length of fruits excluding peduncle of 20 randomly 

selected fruits from each unit plot were measured at all stages. 

Fruit breadth (cm): The mean diameter of fruits at middle part of 20 randomly 

selected fruits from each plot at all stages. 

Fruit yield per plant: After each harvest, the weight of healthy and infested Mills 

per plant was recorded in each treatment. 

Yield per hectare: The total yield of okra per hectare for each treatment was 

calculated in tons from cumulative fruit production in a plot. Effect of different 

treatments on the increase and decrease of okra yield over control was also calculated in 

case of Jassid and Whitefly. 

Yield of treated plot- Yield of control plot 
% increase or decrease ---------------------------- X 100 
of yield over control 	Yield of the control plot 

6.0 Statistical Analysis of Data 

The recorded data were complied and tabulated for statistical analysis. Analysis of 

variance was done with the help of computer package MSTAT. The treatment means 

were scparated by Duncans Multiple Range Test (DMRT) and Least Significant 

Difference (LSD) when necessary (Gomez, 1984). 
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CHAPTER IV 

RESULTS AND DISCUSSION 

To evaluate the effectiveness of different treatments comprising two nicotinoids, 

Admire 200 SL and Actara 25 WO and an untreated control were applied in reducing 

the infestation of okra Jassid and Whitefly. Another seven chemical insecticides, 

mechanical control and untreated control measures were applied for suppressing Okra 

Shoot and Fruit Borer (OSFB). Effectiveness of these treatments on population 

incidence, extent of damage and yield were presented and discussed under following 

sections. Experimental plot of Okra located at SAU farm during Kharif-2006 was 

shown in Plate I & 2. 

incidence of Okra Jassid and marketable yield 

The incidence of Jassid population per plant, various treatment effects on their percent 

reduction over control, marketable yield and percent increase of marketable yield using 

chemicals are presented in the Table 3. The Mean number of Jassids per plant differed 

significantly among the treatments. Significantly the lowest number of Jassid infestation 

per plant (1.33) was observed in Admire 200 SL treated plots. The mean number of 

Jassid population was 2.12 per plant when treated with Actara 25 WG. Jassid 

population was found 1.39 per leaf when treated with Admire. (Anon., 2005). Again, 

the highest number of Jassid infestation per plant (6.75) was observed in untreated 

control plots. Similarly the percent Jassid population reduction over control was 

exceeded 50% in both the chemical treatments The Jassid population reduction was the 
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highest (80.30%) when treated with admire 200 SL. and 68.591/6  when treated with 

Actara 25 WG (Table 3). 

The marketable yield was statistically similar among the treatments. It was the highest 

(12.62 tlha) in Admire 200 SL treated plots followed by Actara 25 WG (11.79 if ha). 

The lowest marketable yield (10.32) was found from untreated control plots. The 

marketable yield increase over control 22.29% in Admire 200 SL treated plots that was 

higher than Actara treated plots (14.24%) over control. 

Misra (2002) reported that at IS Days After Spraying the number of Jassids/leaf on the 

insecticidal treatment plots was significantly lower than unsprayed control plots. 

Among the treatments. Imidacloprid recorded significantly the lowest number of Jassids 

(0.22/leaf) followed by Thiamethoxarn (0.49/leaf) and untreated control (5.90/leaf). 

lmidaclopdid recorded the highest reduction in Jassid population (96.27%). 

Misra and Senapati (2003) also reported that thiamethoxam and imidacloprid performed 

significantly better against the Jassids than other test compounds. Jassid population/leaf 

was 0.67 and 0.00 after 7 days of spray and also percent reduction over control was 

83.33% and 88.33% of Thiamethoxam 25 WG @ 50.0 g ailha and Imidacloprid 200 SL 

@25 g al/ha respectively in rainy season. the highest Jassid population was found in 

control plots 5.33 after 7 days. Fruit yield was found 3.37, 3.29 and 2.56 tonnes/ha in 

thiamethoxaxn, imidacloprid and control plots respectively where okra variety 'Utkal 

Gaurav' was used. The results also showed that increase in yield over control was 

31.74% and 28.54% when thiamethoxam and imidacloprid wee used. 

Divakar(1997) reported increase in fruit yield of okra with imidacloprid seed treatment, 

followed by foliar spray with the same insecticide. 

Anon. (2005) reported that before spraying, Jassid population /leaf was 2.40 but after 

spraying Admire on the 76' day it was 1.39 /leaf and yield obtained was 6256.25 kg/ha. 
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Alternate sprays of endosulfan 35 EC and Malathion 50 EC, at 0.05%, were applied in 

another experiment by Kumawat ci al. (2004). The fruit yield was maximum (26.80 and 

37.60 q/ha, respectively) in 1996 and 1997 at a density of 2 jassid nymphs/leaf. The 

weekly nymphal population increased by 0.60/day per leaf. Based on the economic 

injury levels and rate of density increase, the economic threshold level was estimated as 

1.00 nymph /leaf. (Kumawat et at. 2004) 

Singh ci aL (1991) repoted that plots treated with decamethrin and endosullan at all the 

test dosages were effective at 7 days after spraying and showed 1.0-2.9 Ja.ssids per 

plant. Differences in fruit yield during 1986 were not significant, but during 1987, plots 

treated with insecticides yielded 38.50-45.27qilia as compared with 28.83 q/ha in the 

untreated control. 

Patel ci at (1997) also found that average number of Jassid per leaf was 1.81 after 7 

days of spray of Endosulfan (0.035%) EC. 
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Table 3. Effect of different treatments on the incidence of jassid population and 
marketable yield its reduction over control in okra 

Treatment Mean Jassid Marketable Marketable 
number of population Yield (tlha) yield increase 
jassid reduction over over control 
population control (%) (%) 
/plant  

Admire 200 SL 1.33 c 80.30 12.62 a 22.29 

Aetara25 WG 2.12b 68.59 11.79ab 14.24 

Control 6.75 a -- 10.32 b -- 

LSDO05  0.759 - -- 1.709 -- 
Level of -- 
significance  
CV(%) 9.85 -- 6.51 -- 

In a column, numeric data represents the mean value of 3 replications from 30 plants 
** Significant at 0.01 level of probability; * Significant at 0.05 level of probability 
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Plate 1.Experimental plot of Okra at vegetative stage 
Plot treated with decis 2.5 EC 
Plot treated with fenfen 20 EC 
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Jassid present under surface of okra leaf. 
Experimental plot of 0km in SALJ farm dining kharif-2006 
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Incidence of Okra Whitefly 

Significantly the lowest number of whitefly population per plant was recorded (1.86) 

from the plots treated with Admire 200 ST. followed by Actara 25 WO (2.04). The 

highest number of Whitefly infestation (7.36) was found in untreated control plots. 

Maleque el al. (2001) recorded the highest whitefly incidence (3.46/plant) in tomato 

plants and Whitefly population reduction over control was never exceeded 50% in any 

treatment. The Whitefly population reduction was 74.73% in Admire 200 SL and 

72.28% in Actara 25 WG. The marketable yield was significantly highest (12.82 tJha) 

from the Admire 200 SL treated plots while Actara 25 WG treated plots gave 11.03 t/ha 

yield. The lowest marketable yield (10.45 tlha) was obtained from control plots 

followed by Actara 25 WO treated plots which was 11.03 tiha. The Marketable yield 

over control increase 22.68% when treated with Admire 200 SL but it increae only 

5.55% in Actara 25 WO treated plots (Table 4). 

Ganapathy and Karuppiah (2004) also recorded that whitefly population of 1.7. 7.7 & 

20.0 per 10 mungbean plant at 25 DAS, 35 DAS and 50 DAS in seed treated with 

Imidacloprid @ 5 g/kg seed. The population of Whitefly of 2.9, 5.7 & 13.6 obtained 

when seed treated with Thiamethoxam @ 5g/g seed. It was 4.2, 8.3 & 19.3 with 

Imidaeloprid sprayed at 15 DAS @ 0.25 mI/I and 0.5. 4.4 & 11.4 with Thiamethoxam 

spray at IS DAS @ 0.2gIl. 

Thiamethoxam 0.01 percent spray on 15Ih  and 251h  DAS reduced the whitefly population 

over control by 75% in blackgram and 57.1% in greengram (Karthikeyan, 2002) 



Table 4. EfTect of diffcrent treatments on the incidence of white fly population and 
marketable yield its reduction over control in okra 

Treatment Mean Whitetly Marketable Marketable 
number of population Yield (t/ha) yield increase 
white fly reduction over over control 
population control (%) (%) 
/plant  

Admire 1.86b 74.73 12.82 a 22.68 

Aetara 2.04 b 72.28 11.03 b 5.55 

Control 7.36 a -- 10.45 b -- 

LSD005  1 	0.296 -- 1.619 -- 
Level of  

sijnificance  
CV(%) 4.52 - 6.25 -- 

In a column, numeric data represents the mean value of 3 replications from 30 plants 
** Significant at 0.01 level of probability: * Significant at 0.05 level of probability 
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Incidence of virus infected plants and leaves at different stages 

Different treatments affect the incidence of virus infected plants per plot at various 

growth stages of okra plant significantly. The number of virus infected plants and virus 

infected leaves per plant recorded at vegetative, early fruiting, mid fruiting and late 

fruiting stages of okra for two chemical treated and control plots are shown in Table 5 

and 6. 

At vegetative stage significantly lower number of virus infected plant per plot (0.33) 

was observed in the treatment utilizing Admire 200 SL compared to Actara 25 WG 

treated plots (1.00) and control plots (6.33). At early fruiting stage occurance of virus 

infected plants was also significantly lower (0.67) than that of control plots (6.67). At 

mid fruiting stage virus infected plants were higher in untreated control plots (7.33) 

which were lowest in Admire 200 S1 treated plots (1.00). Similarly at late fruiting stage 

virus infected plants were higher (8.33) in control plots which was comparatively very 

lower in Admire 200 SI. treated plots (1.33). 

In case of virus infected leaves, the Admire 200 SL treated plots had lower number of 

infected leaves at vegetative stage (1.33) compared to untreated control plants (8.67). 

Similarly at early fruiting stage Admire 200 SL greatly reduced the virus infection on 

leaves. In Actara 25 WG treated plots virus infected leaves was lower than control plots. 

At mid fruiting stage virus infected leaves were significantly lowest in Admire 200 SL 

treated plants than control plants. At late fruiting stage highest number of virus infected 

leaves were found in control plots (16.67). In Admire 200 SI. treated plots it was 

lowest. Actara 25 WG treatment had also some effect on lowering infection of virus 

leaves than control plants. 

The lowest whitefly incidence (1.61, 1.70 &1.56/plant) was obtained in yellow sticky 

trap, Nuvacron 40 SL and Cymbush 10 BC treated plots where viral infection was 9.42. 
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8.33 & 10.15% but in the control plots the highest whitefly incidence was 3.46/plant 

and the viral infection was 18.40% (Mon., 2001). 

Significantly the lowest whitefly infestation /20 leaves was (5.97) with the lowest 

TYLCV infection of 27.77% and the yield of 28.37 1./ha observed in seed bed netting + 

imidacloprid 200 SL treated plots. While the highest whitefly infestationi20 leaves was 

30.96 with TYLCV infection of 67.93% and the lowest yield of 20.15 i/ha was observed 

in control plots (Anon, 2005). 

Tones et at. (2004) reported that Thianiethoxam and imidacloprid showed significant 

control of whitely in comparison with untreated plants up to 40 days after treatment in 

potted plants. 

Dipangkar ci aL (2004) reported that in overall field condition, the percentage of 

infected plants increased gradually from the date of seed sowing upto the last harvest 

under both sprayed and non sprayed conditions, but the rate of increase in the number of 

infected plants was higher in non-sprayed condition as compared to sprayed 

condition.The highest percentage of infected plants (77.5%) was observed in non-

sprayed condition whereas 58.75% infection was found in sprayed condition. The 

number of infected plants was positively correlated with the number of whitefly. 

Moreover, the insecticide spray was found responsible to detay the virus infection on 

the plant and thus the infection rate. 
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Table S. Effect of different control methods on virus infested plant/plot at different 
stages of okra plants 

Treatment Number of virus infrst4pntIplot  at stage 
_gtjve Early fruiting Mid fruiting Late fruiting 

Admire 200 SL 0.33 c 0.67 c 1.00 c 1.33 c 

Actara 25 WCi 1.00 b 1.33 b 1.67 b 2.00 b 

Control 6.33 a 6.67 a 7.33 a 8.33 a 

os 0.258 0.487 0.551 0.257 
Level of significance ** ** ** ** 

çij (%)____________ 9.25 5.65 4.76 5.63 

In a column, numeric data represents the mean value of 3 replications from 10 plants 
** Significant at 0.01 level of probability 

Table 6. Effect of different control methods on virus infested leaves/plant at 
different stages of okra plants 

Treatment Number of virus infested leaves/plant at stage 
Vegetative Early fruiting Mid fruiting Late fruiting_ 

Admire 200 Si. 1.33 c 1.67 c 2.67 c 3.33 c 

Actara 25 WG 3.33 b 4.00 b 4.33 b 8.33 h 

Control 8.67a 10.33 a 13.00a 16.67a 

LSDo.a.s 1.151 0.789 1.953 2.527 

Level of significance 5* 5* 4* *4 

CV (%) 	 1 14.29 7.13 1 	6.90 	1 4.08 

In a column, numeric data represents the mean value of 3 replications from 10 plants 
** Significant at 0.01 level of probability 
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Extent of OSFB infestation (%) on Okra Shoot due to treatment 
application 

The incidence of OSFB on shoots (%) is presented in Table 7. The effect of different 

treatments had significantly affected the incidence of OSFB in shoots and fruits of 

Okra. However, the highest infestation was recorded in the shoots of control plants 

(27.35%) and was significantly different from those of other treatments. The lowest 

infestation of shoot (3.95%) in plants of Fenfen 20 EC sprayed plots (i'6) and was 

statistically similar to Decis 2.5 EC treated plots and Cymbush 10 EC treated plants 

(10.45%). 

There was no significant difference among the treatments fenfen 20 EC, Decis 2.5 EC, 

Cymbush 10 EC and Shobicron 425 EC for number of healthy shoots per plant. 

However, numerically higher number of healthy shoots per plant was recorded (2.76) in 

plants sprayed with fenfen 20 EC at the rate of 0.5 ml. Similar findings of other workers 

may be narrated to support the present findings. 

During the late non-cotton season (late March to July), the spotted bollworm was likely 

to continue their life cycle as a major part on okra which is grown widely in Bangladesh 

during the non-cotton period (Adam, 1969). The spotted bollworm prefers okra much 

more to cotton (Ali and Karim. 1990.) 

It was observed that the attack of OSFB on okra shoot initiated during vegetative stage 

and continued up to maturity of the plants and occurred on the apical part of the plant. 

Butani et uL (1984) also reported that the infestation was generally found on terminal 

branches of the plant. 

Ahmed and Rizvi (1994) also reported the similar results that fenvclerate (0.015%) was 

most effective followed by cypermcthrin (0.0075%), deltamethrin (0.0015%) and 

permethrin (0.015%). The results were 4.94%, 5.11%. 5.63% & 6.21% shoot 
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infestation, respectively from those treatments.The highest shoot infestation was in 

control plots (23.11%). These results confirmed the fmdings of Nimbalkar and Ajri 

(1981), Sinha and Chakarbarti (1982), Jagan Mohan etal. (1979), Kale ci aL (1982), 

Krishna Kumar and Srinivasan (1983) and Ramesh Babu and Azam (1981). 

Misra and Singh (1996) also observed that fenvelerate (0.005%) offered best protection 

from Earias Vu/ella in top growing shoots followed by deltarnethrin (0.0015%), 

cypermethrin (0.005%). Fenvelerate was found to be most effective (1.74% damage) 

followed by Deltamethrin (4.00% damage) and Cypermethin (5.94% damage). 
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Table 7. Effect of differcnt chemicals and a mechanical control method applied 
against okra shoot and fruit borer infesting shoots of okra plants 

Treatment  Number of shoots/plant  
Healthy Infested % Infestation % reduction 

over_control 

T1  2.57 ab 0.300 c 10.45 c 61.79 

12 2.72 a 0.133 f 4.68 1 82.89 

13 2.58ab 0.377d 12.81 d 53.16 

14  2.32 ed 0.600 c 20.61 c 24.64 

T5  2.47 be 0.420 d 14.56 d 46.76 

T6  2.76a 0.113f 3.95f 85.56 

2.34cd 0.660b 21.99c 19.60 

18 2.25 ed 0.713 b 24.05 b 12.07 
.119 

2.19 d 0.823 a 27.35 a - 
LSD, 05  0.197 0.055 1.786 -- 

Level of significance ** ** ** -- 

CV (%) 4.70 4.87 6.61  

In a column, numeric data represents the mean value of 3 replications from 10 plants 
Significant at 0.01 level of probability 

T,= Cymbush 10 EC @ 1.2 mIll of water at 7days interval 

T2= Decis 2.5EC @ lmI/1 of water at 7days interval 

13= Shobicron 425 EC @ 2m111 of water at 7days interval 

14= Karate 2.5EC @ lml/l of water at 7days interval 

T 	Regent 50 SC @ ImIll of water at 7days interval 

T6= Fenfen 20 EC @ 0.5m1/l of water at 7days interval 

T,= Suntap 50 WP @ I .2g/l of water at 7days interval 

T8= Mechanical control (comprising removal and destruction of infected shoots & 
fruits) 

T9= untreated control 
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Infested shoots per plant 

Table 7 showed that there was no significant difference between infested shoots per 

plant of Fenfen 20 EC treated plots and those of Decis 2.5 BC treated plots (0.133). The 

highest number or infested shoot per plant was found in control plots (0.823). Similarly, 

there was no significant difference among the healthy shoots per plant in the plots 

treated with Fenfen 20 I3C, Decis 2.5 EC, Cymbush 10 EC, Shobicron 425 EC. 

However, numerically higher number of healthy shoots/ plant was recorded (2.47) in 

plants sprayed with Fenfen 20 EC at the rate of 0.5 mIll of water at 7 days interval and 

lower (2.19) in control plots followed by mechanical control and Suntap 50WP. Haque 

el al. (1997) recorded the number of healthy shoot 2.47 and infested shoot 0.16 per 

plant and percent shoot infestation 7.68 when treated with ripeord 10 EC. 

Percent Shoot Infestation reduction over control with different 
treatments 

The maximum percent shoot infestation reduction over control was observed in Fenfen 

20 EC treated plots (85.56%) followed by Decis 2.5 EC (82.89%). The lowest percent 

shoot infestation reduction over control was found in mechanical control followed by 

Suntap 50 WI' and Karate 2.5 EC treated plants. Cymbush 10 EC and Shobicron 425 

EC treatments showed greater than 50 % reduction over control (Table 7). 
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Plate 3. Experimental plot of Okra at reproductive stage 
Control plot at reproductive stage 
Fenfen 20 EC treated plot at reproductive stage 
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Plate 4. Shoot and fruit (A) Infested shoot of Okra due to okra shoot and fruit borer 

(B) Healthy fruit of Okra 
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Plate 5. Infested fruit of Okra showing (A) OSFB feeding outside the fruit 
(C) OSFB feeding inside the fruit 
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Effect of different treatments on number of Healthy fruit and OSFB 
Infested fruit per plant 

The Table 8. 9 and 10 illustrate the number of healthy fruit of okra, OSFB infested 

fruits, infestation percent and Percent reduction over control at early, mid and late 

fruiting stages. respectively. 

At early fruiting stage the percent of fruit infestation (by number) among the treatments 

varied significantly (Table 8). The untreated control plots (i'c) had the highest fruit 

infestation (13.82%), which differed significantly from all other treatments. The second 

highest fruit infestation was II .83% for mechanical control followed by Suntap 50 

WP(T7) (9.89%) and Karate 2.5 IX (8.55%) treated plots (I'4) and they were statistically 

identical. 

The lowest fruit infestation (by number) was obtained from the IpIols where fenfen 20 

EC 	mi/l water of water was used (1.09%) which was statistically similar with 12 

treatment where Decis 2.5 EC was used (1.52%). In cymbush 10 EC treated plots, fruit 

infestation was 4.42% followed by Shobicron 425 PC (5.64%) and Regent 50 SC 

(5.89%) treatments. In respect of healthy fruit production. fruits harvested from the 

plots treated with T1. T7  13. T. and T were statistically similar. The highest number of 

healthy fruits were harvested from Fenfen 20 EC (TO treated plots (23.27) and the 

lowest number of healthy fruits were harvested from untreated control plots (19) (19.07) 

followed by mechanical control (Tg) and Suntap 50 WP (Ii) treated plots (Table 8). 

SigBificant variation was observed in respect of number of fruits infestation by OSFB at 

early stage (Table 8). The maximum number of fruit infestation (3.06) was occured in 

the control plots (Ta) which was statistically different from that of all other treatments. 

The minimum number of fruit infestation (0.26) was recorded in plants applied with 
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Fenfen 20 EC (16) which was statistically similar to Decis 2.5 EC (0.36). The cymbush 

10 EC treated plots also had lower fruit infestation (1.02). The plants which were 

treated with Shobicron 425 EC and Regent 50 SC had reasonable effect on borer 

infestation compared to that of untreated control and mechanical control plots (Table 8). 

The highest fruit infestation reduction over control (by number) was recorded from 

plots having treatment Fenfen 20 EC (16) (92.11%) followed by treatment with Decis 

2.5 EC (1'2) (88.640/6), Treatment with Cymbush 10 EC (Ti)  (68.02%). Patil ci al. 

(1991) used chemicals against OSFB and found cypermethrin as the best material to 

reduce borer infestation. On the other hand Haque el al. (1997) recorded number of 

healthy fruit (20.39), infested fruit (0.43) per plant and % fruit infestation by borer 

(1.13) when treated with ripeord 10 EC. 
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Table 8. Effect of different chemicals and a mechanical control method applied 
against okra shoot and fruit borer on healthy and infesting fruit by 
number at early fruiting stage 

Treatment  Number of fruits/plant  
Healthy Infested % Infestation % reduction 

over control 

T1 22.17 abc 1.02 f 4.42 e 68.02 

T2  22.84 ab 0.36 g 1.57 f 88.64 

T3  21.37abcd 1.27e 5.64de 59.19 

T4  20.93 bcde 1.96 d 8.55 e 38.13 

Tc 21.32 abed 1.33 e 5.89 d 57.38 

16 23.27 a 0.26 g 1.09 f 92.11 

17  20.37 ede 2.23 c 9.89 c 28.44 

T8  19.79 de 2.65 b 11.83 h 14.40 

Tç, 19.07e 3.06a 13.82a - 
LSD005  1.801 0.232 1.365 -- 

Level olsignifleance ** ** ** -- 
CV (%) 4.90 8.64 11.32 - 

In a column, numeric data represents the mean value of 3 replications from 10 plants 
** Significant at 0.01 level of probability 

T,= Cymbush 10 EC @ 1.2 mI/i of water at 7days interval 

T 2= Decis 2.5EC @ I mI/l of water at 7days interval 

Tj= Shobicron 425 EC @ 2m1/1 of water at 7days interval 

14= Karate 2.5EC @ Iml/i of water at 7days interval 

T5= Regent 50 SC @ I mill of water at 7days interval 

T6= Fenfen 20 EC @ 0.5m1/l of water at 7days interval 

T-r= Suntap 50 WP @ 1 .2g11 of water at 7days interval 

Ts= Mechanical control (comprising removal and destruction of infected shoots & 
fruits) 

T9= Untreated control 



On the other hand at mid fruiting stage, the percent of fruit infestation by number varied 

significantly among treatments (Table 9). Plots having treatment 16 gave the lowest 

fruit infestation by number (1.61%) which was statistically identical with treatment ' 2 

(2.64%). The third lowest fruit infestation by number (4.04%) was obtained in 

Cymbush 10 EC treated plots which was followed by Shoobicron 425 EC (4.90%) 

treated ones. Similar to early stage, the highest fruit infestation by number (12.64) was 

obtained from untreated control plots (Tg) followed by treatment with mechanical 

control (Fg) (10.76%) and treatment Suntap 50 WP ('[7) (7.98%). respectively. At this 

stage, there was no significant difference among the chemical treatments in respect of 

healthy fruits. The lowest number of healthy fruits were obtained from untreated control 

plots (20.50) followed by mechanical control plots (22.04%) having no significant 

difference between them. 

Significantly the lowest number of OSFB infested fruits were harvested from Fenfen 20 

EC treated plots (0.43). The second lowest fruit infestation was obtained from 

Treatment 12 treated plants (0.72) followed by treatment T1  (1.12) and treatment T3  

(1.34), respectively having no significant difference between them. The highest number 

of infested fruit was obtained from untreated control (2.97) followed by treatment T3  

(2.67). The highest reduction in fruit infestation by number (87.26%) was obtained from 

'[6 followed by '['2(79.11%), Ti (68.04%). T3  (61.23%), T (58.94%) (Table 9). 

Sarker and Nath (1989) also found that fenvelcrate (0.5m1/1) caused the greatest 

reduction in numbers of infested fruits which was similar to Ratanpara and Bharodia's 

(1989) observations. Misra and Singh (1996) also reported that percent infestation of 

fruit by OSFB was lowest in fenvelerate treated plots (2.060/o) followed by Deltamethrin 

and eypermethrin (3.45% & 8.22% fruit damage by number, respectively). The highest 

fruit damage was obtained in control plots (1 9.01%). 
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Table 9. Effect of different chemicals and a mechanoical control method applied 
against okra shoot and fruit borer on healthy and infesting fruit by 
number at mid fruiting stage 

Treatment  Number of fruits/plant  
Healthy Infested % Infestation % reduction 

over_control 

26.68 a 1.12 f 4.04 C 68.04 
1112 26.52 a 0.72 g 2.64 f 79.11 

T3 25.92a 1.34ef 4.90e 61.23 

1'4 26.81 a 1.85d 6.46d 48.89 

26.10a 1.43e 5.19e 58.94 

1.6 26.42 a 0.43 h 1.61 f 87.26 

25.72 a 2.23 c 7.98 C 36.87 

22.04 h 2.64 b 10.76 b 14.87 

20.50 b 2.97 a 12.64 a 

LSD005 1.553 0.251 1.147 -- 
Level of significance ** ** 

CV (%) 3.56 8.81 10.60 -- 

In a column, numeric data represents the mean vatuc of 3 replications from tO plants 
** Significant at 0.01 level of probability 

T2 = Cymbush 10 EC @ 1.2 mb'l of water at 7days interval 

T2= Decis 2.5F.0 	I mill of water at 7days interval 

T3= Shohicron 425 EC @ 2ml/l of water at 7days interval 

T4= Karate 2.5EC @ I mill of water at 7days interval 

T,e Regent 50 SC Iml/l of water at 7days interval 

T6= Fenfen 20 EC @ 0.5m1/l of water at 7days interval 

T7= Suntap 50 WP @ I .2g/l of water at 7days interval 

T8= Mechanical control (comprising removal and destruction of infected shoots & 
fruits) 

'f,= Untreated control 
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At late fruiting stage, significantly the highest fruit infestation by number was observed 

in untreated control plots, T9  (24.60%), which was statistically different from other 

treatments (Table 10). The lowest fruit infestation was recorded in I (4.11%) followed 

by T2  (4.46%) which was statistically similar. No significant difference was found 

among the treatments in case of healthy fruits except the fruits of untreated control plots 

but numerically the highest number of healthy fruits were harvested from the treatment 

16 (19.51). The lowest number of healthy fruits were harvested from untreated control 

plots. In contrary the highest number of infested fruits were obtained from untreated 

control plots (4.82) followed by the treatment 1' (18.08). The lowest number of infested 

fruit was recorded in the treatment T6 (0.83) which was statistically similar to those 

harvested from treatment 1'2 plots (0.92). The treatment T1  had also reasonable effect in 

respect of infested fruit (by number) (1.37), followed by treatment T3  (1.73). 14  (1.97), 

and 1' (1.87), respectively. 

Similar to early and mid fruiting stages, the highest fruit infestation reduction over 

control by number was recorded in the treatment T6  (83.29%) at late fruiting stage 

followed by the treatment T2 (81.87%). 

Anon. (200 1 ) reported that The mean percent pod borer infestation was (9.31%) found 

in shobieron 425 EC and (20.60%) furadan SG treated plots and shobicron 425 EC 

achieved 65.16% infestation reduction over control. 

Ahmed ci at (1994) also observed that the lowest percent of fruit infestation was in 

fenvelerate treated plots (3.201/6) followed by deltamethrin (5.301/o) and cypermethrin 

(5.40%). The maximum fruit infestation was in control plots (35.84%) 
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Table 10. Effect of different chemicals and a mechanical control method applied 
against okra shoot and fruit borer on healthy and infesting fruit by 
number at late fruiting stage 

- 	Treatment  Number of fruits/plant  
Healthy Infested % Infestation % reduction 

over control 

19.10a 1.37e 6.72e J 	72.68 

1-2 19.13 a 0.92 f 4.46 f 81.87 

18.52 a 1.73 d 8.57 d 65.16 

T4  18.51 a 1.97 cd 9.63 ed 60.85 

18.67 a 1.87 ed 9.09 cd 63.05 

1.6 19.51 a 0.83 1 4.11 	1' 83.29 

17  18.62 a 2.22 c 10.63 C 56.79 

16.92 a 3.73 b 18.08 b 26.50 

T9 14.82 b 4.82 a 24.60 a 

LSD005 0.201 0.337 1.512 - 
Levelof significance * ** ** -- 

CV(%)_______ 7.65 9.00 J _8.20 -- 

In a column, numeric data represents the mean value of 3 replications from 10 plants 
** Significant at 0.01 level of probability 

T1= Cymbush 10 EC @ 1.2 mIll of water at 7days interval 

T2= Decis 2.5EC @ lmI/l of water at 7days interval 

T3= Shobicron 425 EC @ 2m1/l of water at 7days interval 

T4= Karate 2.5EC @ I mi/l of water at 7days interval 

T= Regent 50 SC @ I mi/I of water at 7days interval 

T4= Fenfen 20 EC @ 0.5mL"l of water at 7days interval 

T7= Suntap 50 WP @ I .2g11 of water at 7days interval 

Tar Mechanical control (comprising removal and destruction of infected shoots & 
fruits) 

Tq= Untreated control 



Effect of different treatments on weight of Healthy fruit and OSFB 
Infested fruit per plant 

The effect of various treatments on the weight of healthy and infested fruit, percent fruit 

infestation at early, mid and late fruiting stages of okra and its infestation reduction over 

control are presented in 'Fables 11-13. 

At early fruiting stage the mean percentages of fruit infestation (by weight) among the 

treatments varied significantly (Table 11). The control plots had the highest fruit 

infestation (26.06%), which differed significantly from all other treatments. The second 

highest fruit infestation was 20.42 % obtained from the treatment T8  which was 

followed by T7  (10.52%). The lowest fruit infestation (by weight) was obtained from 

treatment T6 (3.92%) followed by 'F2  (5.22%). The fruit infestation was obtained from 

the plots with the treatment T1  (6.49%), followed by treatment T3  (8.30%), T5  (8.82%) 

and 14  (9.37%) respectively (Table 11). 

The weight of healthy fruits was statistically similar in some chemical treatments at 

early stage. However, the highest amount of healthy fruit weight was observed in 

treatment T6  (419.02 g) followed by the treatment i'2 (411.36 g), T (406.76g), T5 

(396.51 g) respectively. The lowest amount of weight of healthy fruit was recorded in 

control plots (281.33 g) which was statistically similar to mechanical control (299.11 g). 

Suntap 50 WP (T7) and Karate 2.5 BC (T4) treatment effect on fruit weight was 

statistically identical (387.47g and 392.70g respectively) (Table II). 

The weight of infested fruit differed significantly in control plots compared to other 

treatments. The highest amount of infested fruit weight was recorded in control plots 

(99.12 g) followed by the treatment T8  (76.72 g) and T7  (45.55 g). respectively. The 

lowest quantity of infested fruit weight was obtained from Fenfen 20 EC treated plots 

(17.1 3g). The second lowest quantity of OSFB infested fruit weight was observed in 



treatment T2  (22.59g) followed by the treaunent T1  (28.09 g), respectively. The highest 

fruit infestation reduction over control (by weight) was recorded from the treatments T6  

(84.96%) followed by treatment 12(79.970/o), T1  (75.10%), '1'3  (68.15%), T5  (66.16%), 

T4  (64.040/o), 1'7  (59.63%) and T8  (21.640/o), respectively (Table 11). 



Table 11. Effect of different chemicals and a mechanical control mcthod applied 
against okra shoot and fruit borer on healthy and infesting fruit by 
weight at early fruiting stage 

Treatment  Weight of fruits(g)jplant  
l-leaithy Infested % Infestation % reduction 

over control 

T1  406.76ab 28.09e 6.49e 75.10 

411.36 ab 22.59 1 5.22 ef 79.97 

394.24ab 35.62d 8.30d 68.15 

T4  392.70 b 40.42 cd 9.37 cd 64.04 

396.51 ab 38.36 d 8.82 d 66.16 

T6 419.02a 17.13g 3.92f 84.96 

T7  387.47 b 45.55 c 10.52 C 59.63 

299.11 c 76.72b 20.42 b 21.64 

T9  281.33c 99.12a 26.06a -- 

LSD005  22.84 5.231 1.355 -- 
Level of significance ** ** -- 

CV (%) 3.50 6.74 7.11 -- 

In a column, numeric data represents the mean value of 3 replications from 10 plants 
** Significant at 0.01 level of probability 

T1= Cymbush 10 EC @ 1.2 mIll of water at 7days interval 

T 2= Decis 2.5EC @ Imi/1 of water at 7days interval 

T'' Shobicron 425 EC @ 2m1/l of water at 7days interval 

T4= Karate 2.5EC @ I mi/l of water at 7days interval 

T5= Regent 50 SC @ I mi/l of water at 7days interval 

T6= Fenfen 20 EC @ 0.5m11l of water at 7days interval 

T,= Suntap 50 VIP @ I .2g/l of water at 7days interval 

T= Mechanical control (comprising removal and destruction of infected shoots & 
fruits) 

T9= Untreated control 
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At mid fruiting stage, the percent of fruit infestation by weight varied significantly 

among the treatments (Table 12). The treatment T6  gave the lowest fruit infestation by 

weight (2.29%). The second lowest fruit infestation by weight in treatment 12 (3.82%) 

followed by the treatment T1  (4.79) were recorded. The highest quantity of fruit 

infestation was observed in the untreated control plots (13.78%) by weight followed by 

the treatment 18(12.46%). 

There was no significant difference among the chemical treatments in respect of healthy 

fruits by weight exceptlreatment 17. However, numerically the highest quantity of 

healthy fruits were obtained from the treatment T (486.66 g) followed by treatment T2  

(487.36 g) and treatment T1(486.15 g ), respectively. The lowest quantity of healthy 

fruit was obtained from untreated control plots (403.60 g) which was statistically 

similar to that of treatment Tg (403.63 g) followed by treatment 17 (442.66 g). The 

highest quantity of infested fruit by weight was obtained from control plots (64.53 g) 

followed by Mechanical control plots (57.49 g). The lowest quantity of infested fruit 

weight was observed in Fenfen 20 EC treated plots (11.38 g). The second lowest 

inibsted fruit weight was recorded to Decis 2.5 EC treated plots (19.33 g) followed by 

Cymbush 10 BC treated plots (24.43 g).The highest reduction in fruit infestation by 

weight was recorded from T6  (83.38%) followed by 12 (72.28%, T (65.24%), T3  

(57.69%). Ic (55.22%), T4 (44.27%). 16 (28.30%) and T (9.58%). respectively. (Table 

12). The yield of healthy fruit did not vary significantly among the treatments (Table 

12) (Anon., 1993). Weight of healthy fruit was 17.67 tlha and infested fruit 0.57 IJha in 

fenom 10 EC treated plots followed by cymbush 10 EC, sumicidin 10 BC. sumithion 50 

EC and ripcord 10 EC (17.39, 17.08, 16.92 and 16.22 tlha healthy fruits) and infested 

fruit ( 0.38. 0.48. 0.47 and 0.63 t/tus infested fruits). These results have some similarity 

with findings of the present sthdy. 



Table 12. Effect of different chemicals and a mechanical control method applied 
against okra shoot and fruit borer on healthy and infesting fruit by 
weight at mid fruiting stage 

Treatment  Weight of fruits (g) /plant  
Healthy Infested % Infestation % reduction 

over control 

486.15 a 24.43 1 4.79 Ig 65.24 

1-2 487.36 a 19.33 g 3.82 g 72.28 

13  469.92 a 29.07 ef 5.83 ef 57.69 

1'4  484.42 a 40.24 d 7.68 d 44.27 

472.71a 31.10e 6.17e 5522 

T6  486.66a lUSh 2.29a 83.38 

T7 442.66 b 48.50 c 9.88 C 28.30 
403.63 c 	

J 
57.49 b 12.46 b 9.58 

403.60 c 64.53 a 13.78 a - 
LSDO.05 25.76 5.521 1.082 - 

Level of significance 	I ** ** ** -- 

CV (%) 	1 3.24 8.80 8.44 - 
In a column, numeric data represents the mean value of3 replications from 10 plants 
"Significant at 0.01 level of probability 

T1= Cymbush 10 EC @ 1.2 mI/I of water at ldays interval 

T2= Decis 2.5EC @ imiJI of water at 7days interval 

T3= Shobicron 425 EC @ 2mIIl of water at 7days interval 

T4= Karate 2.5EC @ lml/l of water at 7days interval 

Tr Regent 50 SC lml/l of water at 7days interval 

T6= Fenfen 20 EC i 0.5mI11 of water at 7days interval 

T,= Suntap 50 WP @ I .2g/l of water at 7days interval 

T8= Mechanical control (comprising removal and destruction of infected shoots & 

thuits) 

T9= Untreated control 
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At late fruiting stage, significantly the highest fruit infestation by weight was observed 

in control plot (27.67%), which was statistically differed with other treatments, the 

second highest fruit infestation was recorded from the treatment 18 (22.13%). The 

lowest fruit infestation was in treatment T (8.37%) followed by plots of 12 (10.49%) 

and 'l' (11.48%). Other treatments gave the intermediate level of infestation (Table 13). 

Like early and mid stages, the highest weight of healthy fruits was observed in T6 

(360. 15g) treated plots which was statistically similar to that of treatment Tz, (342.89g) 

,T (342.89g) and 13 (338.42 g) respectively. Lowest weight of healthy fruit was 

recorded in untreated control plots (251 .83g) followed by treatment Tg (286.02 g). Other 

treatments gave intermediate level of healthy fruit by weight. 

On the other hand weight of infested fruit was higher in untreated control plots, (T9) 

(96.35g) which differed significantly from others. The second highest infested fruit by 

weight was found from mechanical control plots (Ix).  Significantly lowest quantity of 

infested fruit by weight was recorded from T(, (32.67g) treated plots. The second lowest 

infested fruit by weight was observed in T2 (41 .43g) followed by T1  (44.34g) treated 

plots having no sigiiifleant difference between them. 

The highest fruit infestation reduction over control by weight was recorded in 16 

(69.75%) at late fruiting stage. The plots with T also accounted 62.09% fruit infestation 

reduction over control and this was followed by T, (58.51%). 1 (56.851/o), 15 (51.97%), 

14 (46.66%). T7  (37.69%) and 18(20.02%), respectively. 
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Table 13. Effect of different chemicals and a mechanical control method applied 
against okra shoot and fruit borer on healthy and infesting fruit by 
weight at late fruiting stage 

Treatment  Weight of fruits(g) /plant  
Healthy Infested % Infestation % reduction 

over control 

342.89 abc 44.34 fg 
J 	

11.48 fg 58.51 

12 353.85 ab 41.43g 10.49g 62.09 

13 338.42 abc 45.82 f 11.94 f 56.85 

1 4  311.58ed 54.23d 14.82d 4644 

_______ be -_326.22 49.99c 13.29c 51.97 

To 360.15 a 32.67 h 8.37 h 69.75 

Ti 310.89 cd 64.73 c 17.24 e 37.69 

T8  286.02 d 81.24 b 22.13 b 20.02 

251.83 e 96.35 a 27.67 a -- 

LSD&os 30.72 3.616 1.108 -- 
Levelofsignificance ** ** ** -- 

CV(%) 5.54 3.68 4.20 -- 

In a column, numeric data represents the mean value of 3 replications from 10 plants 
** Significant at 0.01 level of probability 

T1= Cymbush 10 EC @ 1.2 mIll of water at 7days interval 

T2'= Decis2.5EC @ Iml/l of water at 7days interval 

13= Shobicron 425 EC @ 2mlll of water at 7days interval 

14= Karate 2.5EC @ 1mW of water at 7days interval 

T5= Regent 50 SC @ Iml/l of water at 7days interval 

T6= Fenfen 20 EC @ 0.5m1/1 of water at 7days interval 

Ti= Suntap 50 WP @ 1.2g.'! of water at 7days interval 

T= Mechanical control (comprising removal and destruction of infected shoots & 
fniils) 

Te Untreated control 
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Fruit length, breadth 

The variation in fruit length and breadth at early, mid and late reproductive stages of 

Okra plant have been shown in Table 14. At early fruiting stage, the plants under fenfen 

20 EC (T6) produced fruits of numeically higher fruit length (15.54 cm) and were 

statistically similar to that of 12 (15.43 cm), T1  (15.31 cm) 13  (15.09) T (15.02 cm) 

treatments respectively. The plants of coltrol plots produced fruits with a minimum 

length of 14.52 cm followed by Mechanical control (14.67 cm) and Suntap 50 WP 

(14.73cm) treated plots. The fruits of control plots were shorter (1.74cm) followed by 

Mechanical control (1.77 cm) and Suntap 50 WP (1.78 cm). The bcadth of fruit was 

higher in Fenfèn 20 EC (T(,) treated plants (1.89cm) and was statistically similar to that 

obtained in Decis 2.5 EC (1.86 cm), Cymbu.sh 10 EC (1.85 cm), Shobicron 425 EC 

(1.84 cm). Regent 50 SC (1.82cm) treated plots. 

At mid fruiting stage. like early fruiting stage, higher fruit length (16.0 1cm) and fruit 

breadth (1.82cm) was observed in fenfen 20 EC (T6) treated plants followed by TI.  12. 

13, and j5  treatments respectively. 

At late fruiting stage higher fruit length (14.10 cm) was found from fenfen 20 IX (To) 

treated plots which was statistically similar to T1  and 12 treated plots but the lower fruit 

length was obtained from control plots (12.96 cm) which was followed by 17 T8.  14  

treatments. Similarly the breadth of fruit was higher in fenfen 20 EC (To)  treated plots 

(1.74 cm) which was statistically similar to 12(1.70 cm) and T (1.63 cm) treated plots 

but this time the fruit length was comparatively lower than early and mid stages. 

Statistically similar and higher diameter of individual fruit was found in T(, Tz 13  TI.  1'5  

treated plots. Lower fruit diameter (1.49) was found in control plots. But the treated 

plots including fenfen 20 EC the percent fruit infestation at certain level was 

comparable to that of control treatments. This results higher fruit length and breadth in 
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the treated plots is not uncommon. Butani and Jotwani (1984) and Thakur a at (1926) 

reported that the length and breadth of the okra fruit affected the infestation of OSFB. 

This was because of the deformation of fruit and retardation of its growth. Haque et at 

(1997) reported that individual fruit length and breadth were 14.69 and 1.41 cm when 

ripcord was used. 
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Table 14. Effect of different chemicals and a mechanical control method appied 
against okra shoot and fruit borer on fruit length and fruit breadth of 
okra at different stages 

Treatment Fruit length (em) at different fruiting 
stage 

Fruit breadth (cm) at different 
  fruiting stage  

Early Mid Late Early Mid Late 

15.31 ab 15.68 ab 13.95 ab 1.85 ab 1.78 ab 1.63 be 

T2  15.43a I5.76ab 14.09a 1.86ab 1.78 ab 1.70ab 

13 15.09 abc 15.49 abc 13.33 be 1.84 abe 1.75 abc 1.65 ab 

14  14.90bcd 15.23bcd 13.24c 1.79cde 1.70bc 1.53cde 

Ts  15.02 abed 15.32 abed 13.35 be 1.82 bed 1.76 ab 1.60 bed 

15.54a 16.01a 14.10a l.89a l.82a 1.74a 

14.73 ed 15.06 bed 13.05 e 1.78 ede 1.70 be 1.53 ede 

18 14.67cd 14.90cd 13.18c 1.77de 1.70bc 1.52de 

14.52 d 14.69d 12.96 c 1.74 e 1.67 c 1.49 e 

LSD0.05 0.474 0.650 2.72 0.055 0.077 0.095 
Levelol ** 4* 

significance  

$$ ** ** 4* 

CV () 7.82 2.45 2.72 5.81 2.74 3.32 

In a column, numeric data represents the mean value of 3 replications from 10 plants 
Significant at 0.01 level of probability 

T1= Cymbush 10 EC @ 1.2 mI/I of water at 7days interval 

T2=E)ecis 2.5EC Ø ImlII of water at 7days interval  

T3= Shobicron 425 EC @ 2m1/l of water at 7days interval 	I 	7; 

14= Karate 2.5EC @ ImE/1 of water at 7days interval 

Te Regent 50 SC @ lmI/1 of water at 7days interval 

T4= Fenfen 20 EC @ 0.5mI/l of water at 7days interval 

T7= Suntap 50 \VP 1.2g/l of water at 7days interval 

Tg= Mechanical control (comprising removal and destruction of infected shoots & 
fruits) 

Tq= Untreated control 
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Plant Height: 

Plant height was measured at maximum vegetative stage. The tallest plant was obtained 

(109.88 cm) in I7enfen 20 EC treated plots (To) which was statistically identical with 

those of plants treated with Decis 2.5 EC (108.51 cm) and Cymbush 10 EC (105.52 cm) 

(Figure 1). The plant height was significantly lower (92.97cm) in untreated control plots 

(T9) and was statistically similar to that of Mechanical control ( 95.87 cm) and Suntap 

50 ViP (96.32 cm) treated plots. The lowest plant height in control plants was due to 

heavy virus infestation and borer infestation.The findings of other workers have some 

similarity to those found in the present study. 

Haque et c-iL (1997) reported that plant height was 103.60cm in ripeord treated plots. 

Misra and Singh (1996) also observed that highest average plant height was in 

fenvelerate treated plots (131.80 cm) followed by deltamethrin and cypermethrin treated 

plots (107.13 & 105.80 cm) and lowest plant height was in control plots (88.93 cm). 
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Fruit Yield 

The highest quantity of fruits were harvested from the Fenfen 20 EC treated plots 

(12.97 t/ha) followed by the treatment Decis 2.5 EC (12.47 t/ha), Cymbush 10 EC 

(12.64 t/ha), Karate 2.5 EC (12.35t/ha), Shobicron425 EC (12.27 t/ha) and Regent 

(12.27 t/ha) treated ploLs respectively (figure2). Yield was lowest in untreated control 

plots (11.33 t/ha). Similarly it was lower in the plots applied with mechanical control 

(11.95 t/ha) and Suntap 5OWP treated plots (11.98 t/ha). The overall results indicated 

that the chemical insecticides used in this study gave almost comparable control against 

OSFB and provided better yield. Almost similar yield (13.33 t/ha) was obtained by 

Haque et at (1997) when ripcord was used. 

Yield of 1406.83 kg/ha was obtained in Sumitox treated plots and 1325.23 kg/ha in 

Ralothrin sprayed plots (Anon., 1992). In 2001, 8.75t/ha of yield was found in 

Shobicron 425 EC treated plots (Anon., 2001). Rao et at obtained fruit yield of 

106.7q/ha from Endosulfan 0.07% spray alternated with Carbaryl 0.15% spray. 
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CHAPTER V 

SUMMARY AND CONCLUSION 

The current study was carried out at the experimental farm of Sher-e-Bangla 

Agricultural 1Jniversity, Dhaka, Bangladesh, during the period from April to July. 2006 

to evaluate the effect of some synthetic insecticides to suppress the okra shoot and fruit 

borer over a cropping season. To meet the objectives, two chemical treatments, Admire 

200 SL and Actara 25 WG along with an untreated control, for management of Jassid 

and Whitefly and nine treatments consisting of seven chemical insecticides (Cymbush 

10 EC. Decis 2.5 EC, Shobicron 425 EC. Karate 2.5 EC, Regent 50 SC, Fenfen 20 EC. 

Suntap 50WP). mechanical control and untreated control for the management of okra 

shoot and fruit borer (OSFB) at different doses and time intervals were tested. 

Experimental results showed that the mean number of Jassid population was 

significantly different with the application of different treatments. The highest number 

of Jassid per plant was found in the untreated control plots but the lowest number of 

Jassid was observed in Admire 200 SL treated plots and also the treatment showed the 

highest reduction of Jassid (80.30%) over control which confirmed 12.62 ton yield per 

ha where marketable yield increased 22.29% over control. 

Similarly Admire 200 SL showed the lowest whitefly population (1.86) per plant and 

maximum population was found in untreated control plots (7.36). Admire 200 SL 

reduced 74.73% whitefly population over control as a result yield obtained 12.82 ton 

per ha and marketable yield increased 22.68% over control. At vegetative, early, mid 

and late fruiting stages of plant, the number of virus infested plants (0.33. 0.67, 1.00 and 

79 



1.33, respectively) per plot and leaves (1.33, 1.67, 2.67, 3.33, respectively) per plant, 

were lowest when Admire 200 SL was used but were highest in untreated control plots. 

in case of okra shoot and fruit borer, significantly the lowest percent shoot infestation 

(3.95%) per plant was obtained from the Fenfen 20 EC (16) @ 0.5 ml!! of water treated 

plots which was followed by Decis 2.5 EC (T2)•  (4.68%) @ I mUl of water, Cymbush 

10 [C (F1) @ 1.2 mI/i of water and Shobicron 425 EC (F) @ 2 mIll of water. 

Significantly the highest percent shoot infestation was obtained in the control plots. 

At early fruiting stage, significantly the highest fruit infestation (13.82%) by number 

and weight (26.06%) was obtained from control plots, which was statistically different 

from others. Significantly the lowest fruit infestation was obtained from the Fenfen 20 

EC (T6) treated plots both by number (1 .09%) and weight (3.92%) and was followed by 

Decis 2.5 EC (12) treated plots. Similar results were also evident at mid and late fruiting 

stages by number of infestation. At early and mid fruiting stage, Fenfen 20 EC exceeded 

the standard level of 80% reduction of fruit infestation over control both by number and 

weight but at late fruiting stage, Fenfen 20 EC exceeded the standard level of 80% 

reduction of fruit infestation only by number. 

At early fruiting stage, the highest healthy fruits both by number and weight were 

obtained from Fenfen 20 EC treated plots (23.27) and (41 9.02g), respectively which 

were staistically identical to T2  T1  13  and T.j  treatments respectively. At mid fruiting 

stage, the number and weight of healthy fruits were statistically similar in chemical 

treated plots except in suntap 50 WP which differed only by weight. At late fruiting 

stage, the number of healthy fruits in different chemical treated plots did not varied 

significantly except control plots but at both stages the highest healthy fruits were 

obtained from Fen{èn 20 EC treated and the lowest healthy fruits were obtained from 

untreated control plots both by number and weight. The infested fruits varied 
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significantly in all the treated plots both by number and weight at all reproductive 

stages. However, the highest infested fruits were observed from control plots followed 

by mechanical control both by number and weight and the lowest infested fruits were 

recorded in Fenfen 20 EC treated plots both by number and weight followed by Decis 

2.5 EC. 

At all reproductive stages of okra plants under treatment Fenfen 20 EC (Ta), produced 

the maximum fruit length, breadth and plant height which were statistically similar to 

that of treatment -1-2. 'F  and 'I') respectively. Untreated control plots produced the 

minimum length. breadth and plant height. In case of fruit breadth, the results from 

untreated control plots were statistically similar with treatment Tand 17  respectively. 

The highest yield was obtained from Fenfen 20 EC treated plots (12.97 t/ha) which was 

statistically similar to T2, 11, .4, 1 3  and l, treated plots respectively. The lowest yield 

was obtained from control plots (11.33 1./ha). 

From the present study, it may be concluded that the lower incidence of Jassid and 

Whitefly was found in plots spraying with Admire 200 SI1 and also the decreased rate 

of' shoot and fruit inlèstation and increased yield of fruit of summer okra were observed 

in plots spraying with Fenfen 20 EC and Decis 2.5 EC. Cymbush 10 EC also has 

significant effect in suppressing the borer and it might be tested with other management 

tactics. However, it could be advised to use Admire for controlling 0km Jassid and 

Whitefly and Fenfen 20 EC against okra shoot and fruit borer when the population 

appear to damage though further on-station and /or on-farm trials may be undertaken in 

order to confirm the validity of these results. 

81 



Chapter 6 

References 



CHAPTER VI 

REFERENCES 

Abdullah, N.M.M. and Joginder-Singh. (2004). Effect of insecticides on longevity of 
the Whitefly, Bemisia ta/mci (Gennadius) on cotton. University ofAden Journal 
of Natural and Applied Sciences. 8(2): 261-268. 

Afzal, M., Latif, Z.and Wablia, M.A. (1996). The comperative efficacy of different 
doses of Tarnaraon 600SL (Methamidophos) against Amrasca devastans (Dist) 
on PH-682, Cotton. Pakistan Entomologist (Pakistan). 18(1-2): 3840. 

Abmed. H. and Rizvi, S.M.A. (1994). Efficacy of Pyrethroids and some Conventional 
Insecticides against Earias vile/la in Okra Indian J. Plan! Pro!. 22(1 ):65-67. 

Ahmed, M., Arif, M.I., Ahmcd, Z. and Denholm, 1. (2002). Cotton Whitefly (Bemisia 
ta/mci) resistance to organophosphate and pyrethroid insecticides in Pakistan. 
Pest manag. Sci. West Sussex, UK; Wiley. 58(2): pp.203-208. 

Akanda, A.M. (1991). Studies on the virus and mycoplasma disease of crops in 
Bangladesh. Ph. D. Thesis. Department of Plant Pathology. Kyushu University, 
Japan. 

Alam. M.Z. (1969). Insect Pests of Vegetables in East Pakistan and their control. Agril. 
Infomi. Scrv. Dhaka. Bangladesh. p.146. 

Alam, M.S. (2005). Efficacy of some synthetic and Botanical Insecticides in controlling 
Okra Jassid (Amrasca devasians). M.S. Thesis. Department of Entomology. 
Bangladesh Agricultural University. Mymensingh, Bangladesh. 

All, M.I. (1992). Seasonal occurence of different cotton boliworms on cotton in 
Bangladesh. Bangladesh. J. En/amal. 2 (1 &2): 1-7. 

AU. M.I. and Karim, M.A. (1990). Host preference of spotted boliworm (Sbw), Earias 
vittella (F) its potential use in Integreted Pest Management of the Sbw in cotton. 
Univ. .1 ZooL RajshahL Univ. 9: 81-83. 

82 



All. M. 1. and Karim, M. A. (1991). Plant-age-specific seasonal abundance of cotton 
Jassid on cotton plants. Bangladesh J. Agril. Re.v. 16(l): 11-16. 

AlL. M.I. and Karim. M.A. (1994). Biological efficacy of some chemical insecticides 
against the cotton Jassid Ainrasca devastans (Dist.). Entomologia- Generlais. 
18(34): 161-197. 

All, M.l., Ireen, A.J., Roy, N.G. and Hossain, M.A. (1993). Management practice for 
cotton Jassid Arnrasca devastans (Dist.) in Bangladesh. International Journal of 
Pest Management. 39(1): 67-71. 

Aneja, A. K., Brar, D. S. and Singh, J. (2002). Preference of Bernisia tabaci (Oenn.) to 
host plants and hirsutum cotton treated with different insecticides. Insect 
Environ. 8(l): 39-41. 

Anonymous. (1989). 'l'extile Outlook International. The Economist Intelligence Unit. 
40, Duke Street, London, U.K. pp.3-4. 

Anonymous. (1992). Screening of Insecticides for the control of Lady's finger Shoot 
and Fruit Borer. Annual Research Report. Entomology Division. Bangladesh 
Agricultural Research Institute. Gazipur, Bangladesh. pp.'!  1-112. 

Anonymous. (1992). Control of the Lady's finger Shoot and Fruit Borer. Earias vittella 
with insecticides. Annual Research Report. Entomology Division.Bangladesh 
Agricultural Research Institute. Clazipur. Bangladesh.pp. 55-56. 

Anonymous. (1993). Screening of Insecticides for the control of Shoot and Fruit Borer 
of Lady's finger. Annual Research Report. Entomology Division. Bangladesh 
Agricultural Research Institute. Gazipur. Bangladesh. pp.66-67. 

Anonymous. (1997). Development of Management Package for the Cotton Jassid on 
Brinjal. Annual research report. Entomology Division, Bangladesh Agricultural 
Research Institute. BARI, Gazipur, Bangladesh. pp. I 8-21. 

Anonymous. (2001). Efficacy of some control measures for the management of Lady's 
finger pod borer, Earias fabae. Annual research report, Entomology Division, 
Bangladesh Agricultural Research Institute. Gazipur, Bangladesh. pp. 4647. 

83 



Anonymous. (2001). Influence of Insecticides and Physical Barriers on the abundance 
of Whitefly and Whitefly-borne diseases attacking Tomato. Annual Research 
Report. Entomology Division. Bangladesh Agricultural Research Institute. 
Gazipur. Bangladesh. pp.37-38. 

Anonymous. (2005). Development of management approach against the Whitefly 
Bernisia tabaci attacking tomato. Annual Research Report, Entomology 
Division. Bangladesh Agricultural Research Institute. Gazipur, Bangladesh. pp. 
46-48. 

Anonymous. (2005). Development of a Management Approach against Jassid 
Infestation on Lady's finger (Abelmosehus esculentus). Annual Research 
Report, Entomology Division. Bangladesh Agricultural Research Institute 
Gazipur, Bangladesh.pp.5-6. 

Anonymous. (2005). Development of a Management Approach against Whitafly. 
Bemisia tabaci Genn. attacking Tomato. Annual Research Report. Entomology 
Division, Bangladesh Agricultural Research linstitute.Gazipur, Bangladesh. 
pp.45-46. 

Atwal. A.S. (1976). Agricultural Pest of India and South-East Asia Kalyani Publishers. 
New Delhi, Ludhiana. pp.283-285. 

Atwal, A.S., Chaudhury, J.P and Sohi. B.S. (1969). Effect of temperature and humidity 
on development and population of cotton Jassid, Empoasca devasians Dist. J. 
Res. Punjaliagric. Univ. 6(1): 255-261. 

Avidov. Z. (1956). Bionomics of the tobacco whitefly (Bemisia tabaci Gennad.) in 
Israel. Ktavim (English edition). 7(1): pp. 25-41. 

Azam, K.M., Razvil. S. A., Zouba, A. and Al-Raeesi, A.A. (1997). Management of 
Whitefly (Bemisia tabaci Gennadius) and tomato leaf curl virus in tomato crops. 
Arab and Near East Plant Protection Newsletter. pp.  25, 27. 

Babu, T.R. and Azam, K.M. (1982). Relative efficacy of certain new synthetic 
pyrethroid.s against pest complex of hhendi. Indian Journal of Plant Protection. 
9(1), 13-I8. 

BBS. (2004). Year book of Agricultural Statistics of Bangladesh. Ministry of Planning. 
Dhaka. 

84 



l3agle. B.G. and Verma, S. (1991). Persistence and residual toxicity of monoerotophos 
against Jassid on Okra leaves. J. Maharastra AgriL Univ. 16(l): 35-6. 

Basu, A. N. (1995). Bemisia tabaci (Gennadius) Crop pest and principal Whitefly 
Vector of plant viruses. Oxford and IBH publishing Co. Pvt. Ltd. New Delhi, 
Bombay, Calcutta. pp.  1-183. 

Berlinger. M.J., Taylor, R.A.J. Lebiush-Mordechi. S., Shaihevet, S. and Spharim, 1. 
(2002). Efficacy of insect exclusion screens for preventing whitefly transmission 
of tomato yellow leaf curl virus of tomatoes in Tsrael. Bulletin of Entomological 
Research. 92(5):367-373. 

Bhargava. K.k., Sharma, H.C. and Kaul. C.L. (2001). BioelTicacy of insecticides against 
okra Jassid and Fruit borer. Pest Management and Econwnk Zoology. 9(2): 
193- 195. 

Bock. G. and Wool, D. (1995). Esterase activity in populations of the whitefly. Bemisia 
tabaci (1-lomoptera: Aleurodidae). Fleritabitity and organophosphorus insecticide 
resistance. Bulletin of Entomological Research. 85: 11-19. 

Bomb, R. K. (1994). Evaluation of an insecticide schedule against Jassid, Amrasca 
higuuula higuuula Ishida on Okra. Indian J Ento,nol. 56(2): 196-198. 

Borah. R.K. (1995). Evaluation of an insecticide schedule against shoot and fruit borer 
of okra (Abelmoschus esculenius Moench). Annals of Agricultural Research. 
16(1): pp.  89-90. 

Butani. D. K. and Jotwani. M. G. (1984). Insects in vegetables. Periodical Expert Book 
Agency. Vivek-Vihar, Delhi (India). pp.  45-66. 

Butani. D. K. and Verma. S. (1978). Insect Pests of vegetables and their control-3. 
Lady's finger. Pesticides. 10(7): 31-37. 

Butler, G.D., Coudriet, D. L.and Henneberry, T. J. (1988). Toxicity and repellency of 
soybean and cotton seed oils to sweet potato whitefly and the cotton aphid on 
cotton in the greenhouse. South-Western Entomologist. 13: 8 1-86. 

Butler, G. D. and Rao, S. B. P. (1990). Cotton seed oil to combat whitefly. Indian 
Textile J. 20-25. 

85 



Butler, G. D., PurL, S. N. and Henneberry. T. .J.(1991). Plant devired oil and detergent 
solution as control agents lbr Bemisia tabaci and Aphis gossypii on cotton. 
South- Western Entomologist. 16(4): 33 1-337. 

Byrne, D. N. and Bellows, T.S. (1991). Whitefly biology. Ann. Rev. EnI 36: 431-451. 

Byrne. D. N., Bellows. T.S. and Parrella, M.P. (1990).Whiteflies in agricultural 
systems. In :Whiteflies: Their Binomics, pest status and management (Getting, 
D. ed.) Intercept. Wimborne. England. pp. 227-261. 

Cahil. M., Byrne, F.J.,Gorman, K., Denhoim. I. and Devonshire. A.L. (1995). 
Pyrethroid and Organophosphate resistance in tobacco Whitefly, Jiemisia tabaci 
(Ilomoptera: Aleyrodidae). Bulletin of Entomological Research. 85: 181-187. 

Cahil, M., Gorman. K., Day. S. and Denholm, 1. (1996). Baseline determination and 
detection of resistance to imidacloprid in Bemisia tabaci ( Homoptera: 
Alcyrodidac). Bulletin of Entomological Research. 86, 343-349. 

Chaudhurv, H. R., Dadheech, L.N. (1989). Incidence of insects attacking okra and the 
avoidable losses caused by them. Ann. Arid Zone. 28(3-4): 305-307. 

Chauhan, B. (1983). Vegetables. National Book Trust. NewDethi. p.  172. 

Chauhan D. V. S. (1989). Vegetable Production in India. Rain Prasad and Sons. 
Flospital road, Agra-3, India. p.  352. 

Cock, M. J. W. (1986). Bemisia tabaci literature survey. C.A.B. International Institute 
of Biological Control. U.K. p.l21 

Dahiya, A.S.. Sharma, S.S., Verma A..N. and Ombir. (1990). Comparative efficacy of 
different insecticides against Jassid, Amrasca Biguttula Biguttula Ishida on 
Okra. J. Insect Sci.3( 1): 83-87. 

Dash, A.N., Mahapatra, IL, Pradhan. A.C. and Patnaik. N.C. (1987). Effect of mixed 
and inter cropping on occurance of some pest in Prissa. Environment and 
Ecology. 5(3): 526-530. 

86 



David. P.M.M. and Kumaraswami. T. (1991). Effect of synthetic pyrethroids on fruit 
borer Earias spp. In bhcndi. Madras AgriL 1. 1(4): 74-76. 

Dhawan, A.K., Saha. J.L. (1990). Insect pest Management of winter planted cotton in 
coastal rice fallow of West Bangle. Tropical pest management. 36(2): 89-92. 

Dhawan, A.K., Sidhu. A.S. (1984). Incidence and relative abundance of different 
species of spotted bollworrns on okra at Ludhiana, Punjab. .JournaL Rex. Of  
Panjcth AgriL University.. 21(4): 533-542. 

Dutta, AX., Saha. J.L. (1990). Insect pest management of winter planted cotton in 
coastral rice fallow of West Bangle. Tropical pest management. 36(2): 89-92. 

Eichelkraut, K. and Cardona, C. (1989). Biology, mass rearing and ecological aspects of 
the Whitefly. liemisia tabaci (Gennadius) (Homoptera; Aleyrodidae) as a pest of 
beans. Turrialba. 39(1): 55-62. 

E1-'l'orn, I-I. A. (1987). Integrated pest management for cotton in Bangladesh (Terminal 
Report). FAO/UNDP Cotton improvement programme. Cotton Research 
Station, Rangpur, Bangladesh. p. 4. 

Evans. D. E. (1965). The distribution of Empoasca lybica (Deberg) (Ilemiptera: 
Cicadellidae) on cotton in the Sudan. Bull. Entomol. Res. 56: 635-647. 

Faleiro, J.R.( 1982). Investigation on the economic aspects of the leaf hopper (amrasca 
higuttula higuttula Ishida) control on bindhi (Abelmoschus esculentus Moench). 
M. Sc. Thesis submitted to the Post Graduate School. IARI: New Delhi: P.M. 

Gameel, 0.1. (1978). The cotton whitefly Jjemisia tabaci (Genn.) in the Sudan. 
Gezira.Third CIBA-GEIGY seminar on the strategy for cotton pest control in the 
Sudan. 8-10 May, Basel. Switzerland. pp.  111-131. 

Ganapathy, T. and Karuppiah. R. (2004). Evaluation of New Insecticides for the 
Management of Whitefly (Bemisia tabaci Genn.), Mungbean Yellow Mosaic 
Virus (MYMV) and Urdbean Leaf Crincle Virus (ULCV) Diseases in 
Mungbean ( Vigna radiate (L.) Wilezek). Indian J.Plant Prot. 32(1): 35-38. 

Gandhi, J.R. (1978). Utilization of food constituents in all leaf-hopper, Amrasca 
devastans (Dist). Indian .1 Entomol. 39 (3): 297-299. 

87 



Gerling, D. (1985) Parasitoids attacking Bemisia tahaci (Homop:Alcyrodidae) in 
Eastern Africa. Entornophaga. 30(2): 163-165. 

Gerling, D. and Lindenbau, M. (1991). Host-plant related behaviour of Bemisia tabaci. 
Bull. SROP. In: Integrated control in protected crops under Mediterranean 
climate, held in Alassio, Italy, on September-2 October 1991. 14(5): pp.83-85  

Gerling, D.. Horowitz. A.R. and Baumgartner, J. (1986). Autecology of Bemisia tabaci. 
Agric. ecosys. Environ. 17: 5-19. 

Ghauri. M.S.K. (1963). Distinctive features and geographical distribution of two closely 
similar pests of cotton Empoasca devastans (Dist) and E. terraerejinal (paoli). 
Bull. Entomol. Res. 53: 653-656. 

Gomez. K.A. and Gomez, A.A. (1984). Statistical procedures for Agricultural Research. 
Second Edition. A Wiley Interscience Publications Jhon Wiley and Sons, New 
York, Chichestcr, Torento, Singapore. p.680. 

Gown. S., Rao. G.R. and Nagalingam, B. (2002). Evaluation of certain neem 
formulations against okra fruit borer, Earias vine/la (Fabrieius) and their effect 
on yield. Journal of Entomological Research. 26(3), 245-247. 

Grcathead, A.H. (1986). Host plants. In: Bemisia zahaci- a Literature Survey (M.J.W. 
Cock, (ed.). C.A.B. International Institute of Biological Control. U.K. pp.1  7-25. 

Haidcr. M.Z. (1996). Effectiveness of some 1PM Packages for the Management of 
virus-disseminating Whitefly on Tomato. M.S. Thesis. Depatment of 
Entomology. IPSA. Gazipur, Bangladesh. 

Haque, M.A. (1997). Seasonal Abundance and Management of Okra Shoot and Fruit 
Borer in Summer. M.S Thesis. Depatment of Entomology. IPSA. Ciazipur, 
Bangladesh. 

Haque, M.M. (1993). Tomato. Bninjal and Okra. In: Ahmed and Sahajahan, M. (ed). 
Homestead vegetable production, Bangladesh Agricultural Research Institute, 
.Joydebpur. Gazipur. p.61. 



Hill. D.S. (983). Agricultural pests of the Tropics and Their Control. Cambridge 
University Press. Cambridge, New york, New Rochelle, Melbourne. Sydney. pp. 
64-367. 

Ilirano, K., Budiyanto. E and Winami. (1993). Biological characteristics and 
forecasting outbreaks of the Whitefly Bemisia lahaci, a vector of virus diseases 
in Soybean fields. Food and Fertilizer Technology Center. Technical Bulletin. 
No. 135. 

Hiremath, I.G. (1987). Bioccology of cotton spotted bollworrns at Dharwad region. 
Bangladesh University AgriL Set 16(3): 3941. 

Horowitz. A.R. (1986). Population dynamics of Bemisia tabaci (C3ennadius) with 
special emphasis on cotton field. Agric. Ecosys. Environ. 17: 37-47. 

Hossain, Z. (1997). Inheritance of yellow vein mosaic disease resistance and yield 
components in okra (Abelmoschus esculentus L. (Moench). M. S. Thesis. Dept. 
Genetics and plant breeding. BSMRALJ, Salna, Gazipur. pp.  140. 

Ilusain. M.A. and Trehan, K.N. (1933). Observations on the life history, bionomics and 
control of the whitefly of cotton (Bemisia gossypiperda M and U. Indian J 
Agric. Set 3: 701-753. 

Husain, M.A., Trehan, K.N. and Verma, P.N. (1939). Economics of field scale spraying 
against the whitefly of cotton (Bemisia go&sypiperda. M. and U.). Indian J. 
Agric. Sci. 9: 109-126. 

Jaganmohan, N., Krishnaiah, K and Prasad, V.G. (1978). Insect pest Management in 
Okra (Aheirnoschus esculentus Moench.). All Endia Symposium on Insect Pest 
Management. Udaipur. Abstract of papers. 78-79. 

Jaganmohan, N.. Krishnaiah., K and Prasad, V.G. (1983) Chemical control of insect 
pests of okra (Abelmoschus esculentus monech). Indian J. Entomot 46:156-158. 

Jamil, F. F., Qureshi, M.J., Haq, A., Bashir, N and Naqvi, S.H.M. (1998). Efficacy of 
the controlled release of We carbofliran formulation for pest control in cotton. 
Pesticides: food and environmental implications. in: proceedings of a 
symposium held in Nsuherberg, 24-27 November, (1987). Vienna, Austria, 
International Atomic Energy Agency. pp.169-175. 

BE 



June, A.. Turhan, N.. Belli, A.H., Kismir. A. and Tekin. T. (1983). Investigation to 
determine the winter survuval and winter host plants of the Whitefly (Bemixia 
tahaci Gcnn.) in the Cukurova region. Bitkikoruma- l3uletin. 23(1): 42-5 I. 

Kabir, K.H., Chowdhury, J.C.S., Ahmed, M.S., Ahmed. A. and Khan. M.H. (1996). 
Chemical control of blackfly on betel leaf (Hemiptera:Aleurodidae). Bangladesh 
.1 Agrit Rex. 21(1): 125-130. 

Kajita. 11 and Alam. M.Z. (1996). Whiteflies on Guava and vegetables in Bangladesh 
and their Aphelinid parasitoids. Applied Entomological Zoology. 31(1): 159-
162. 

Kale, V.D.. Ohame, P.K. and Ajri, D.S. (1982). Effective control of okra (Bhendi) fruit 
borer (Jthrias vittella) synthetic pyrethroides. Pestology. 6(2): 17-19. 

Karim, M.A. (1992). Insect pest of vegetable crops and their management. In: 
Katherine and Eli. L. (ed). Vegetable production and marketing: Proceedings of 
a national review of planning workshop hold at Bangladesh Awicultural 
Research Institute, Gazipur, Bangladesh. 26-29 January, 1992. p.1  12. 

Karthikeyan, G. (2002). Management of rdbcan leaf crinkle virus through induced 
systematic resistance in blackgram (Vigna inungo (L.) Hepper). Ph.D. Thesis, 
TNAU, Coimbatore-3. pp.209. 

Kaur. S. (2002). Management of cotton Jassid. Amrasca bigutiula hignaula and spotted 
boliworm, Larias spp. in Okra. Vegetable-Science. 29(2), 172-175. 

Kavadia, V.S., Pareek, B.I. and Sharma, K.P. (1984). Residues of Malathion and 
Carbaryl in stored Shorghum. Bull. Grain. Tech. 22(3): 1-27. 

K.halifa. A. and El-Khidir. E. (1964). Biological study on Trialeurodes lubia and 
Ilemisia tabaci ( Aleyrodidae). Bull. Soc. Entomol. d'Efypte. 48: 115-129. 

Khaliq, A..,Yousuf, M. (1986). Effect of weather on the light-trap captures of some 
insect pests of cotton..! Agric. Rex. Lahore. 24(4): 313-319. 

Khurana, A.D., Verma. A.N. (1990). Comparative damage caused by bollworms and 
yield of seed cotton during a dry and wet year in Flaryana. J. Insect Sd. 3(2): 
180-182 



Kishna, J.S.A. (1981). Observation on the trapping the whitefly Bemisia tabaci by 
glandular hairs on tomato leaves. Ann. Appi. Biol. 97: 123-127. 

Kishore, N., Kashyap and Dhankhar, B.S. (1983). Field resistance of okra lines against 
Jassid and Fruit borer. Annuals app!. Biol. 102: 130-131. 

Kranz, J., Schumutterer. H. and Koch, W. (1977). Diseases, Pests and Weeds in tropical 
crops. John Wiley and Sons Ltd. Chicheste, New York, Brisbane, Toronto. 
p.320. 

Krishna. S.S. (1987). Nutritional modulation of reproduction in two phytophagous 
insect pests. Indian Aca. ScL Ant Set 96(3): 153-169. 

Krishnaiah, K. (1980). Methodologt for assessing crop losses due to pests of vegetables 
"Assessment of crop losses to pest and diseases". Ed. Govindu. H. C. ci aL USA 
Tech. Series No. 33: 259-67. 

Krishnaiah. K., Ramachander, P.R., Jaganmohan, N and Wahi, S.D. (1979). Sampling 
technique for estimation of Jassid population on okra Indian J. Entomol. 41(2): 
200-202. 

Krishnaiah, K.. Tandon, P.L.. Mathur, A.0 and Mohan. N.J. (1976). Evaluation of 
insecticides for the control of major insect pests of Okra. Indian .1. Agric. Xci. 46 
(4): 178-86. 

Kuchanwar, 11B.. Hardas, M.G.. Thakare. H.S. and Gawande, R.B. (1989). Seasonal 
incidence and management of citrus blackfly Aleurocanihus wag/urn Ashby on 
citrus. Pestology. 13(11): 2 1-29. 

Kumar, K. and Satharam. G. (1999). Effect of irnidacloprid against aphids and 
leathoppers on cotton. Annis PL Pros. Set, 7: 248-250. 

Kumar, N.K.K. and Moorthy, P.N.K. (2000). Transmission of yellow vein mosaic 
geminivirus to imidacloprid treated okra by the whitefly, Bemisia labaci 
Gennadious. Insect Environ. 6(l): 46-47. 

Kumar, N.K.K.. Morrthy. P.N.K. and Reddy. S.G.E. (2001). lmidaeloprid and 
thiamethoxam for the control of okra leafhopper, (Amracca higuttula higuliula). 
Pest Management in Horticultural Ecosystems. 7(2): 117-123. 

91 



Kumar. M. and Singh. A.K. (2001). Biocificacy of insecticides against the cotton 
Jassid. Amrasca biguttula biguttula on Okra. Pest-Management and Economic 
Zoology. 9(I): 55-58. 

Kumawat. K.C. and Singh. S.F. (2004). Estimation of threshold values for Jassid 
Amrasca higuttula higullula (Ishida) on Okra, Abelmoschis esculentus (Linn.) 
Moench. Scientific Horticulture. 9: 231-236. 

Maim!, M.S., I3rar, L.S. and Sthgh, R. (1994). Effect of variable feeding exposures to 
Jassid, Amrasca biguttula biguttula (Ishida) on seed yield of okra. .1. Insect Sci. 
7(2) 125-128. 

Mah.mood, 1., Khokhar. K.M., Banaras. M. and Ashrat M. (1990). Effect of 
environmental factors on the density of leaf hopper, Amrasca devastans 
(Distant) on okra. Tropical pest management. 36(3): 282-284. 

Mahrnood. T., Mahmood. K and Niazi. Z.M. (1988). Density variation of leafhopper on 
okra at Islamabed. Pakistan Journal ofAgricultural Researck 9(2): 195-97. 

Marcano. R. and Gonzalez, F. (1993). Evaluation of insecticides for the control of the 
whitefly Bemisia tabaci (Ciennadius) in tomato. Boletin de Entomologia 
Venezolana. 8(2): 123-132. 

Mason, G. Raneati. M. and Bosco, D. (2000). The effect of thiamethoxam, a second 
generation neonicotinoid insecticides, in preventing transmission of tomato 
yellow leaf curl geminivirus (TYLCV) by the Whitefly (Bemesia tabaci). Crop 
Protection. 19(7): 473479. 

Mathur, N.M., Sharma, U.K., Qureshi. Q.G., Reddy. P.P. (ed.), Kumar. N.K.K. (ed.) 
and Verghese. A. (1998). Fruit borer (Earias spp.) management on okra in 
semi-arid region of Rajasthan. Advances in 1PM for horticultural crops. In: 
Proceedings of the First National Symposium on Pest Management in 
Horticultural Crops: environmental implications and thrusts, Bangalore, India, 
15-17 Octoher.l998. pp.  121-123. 

Misra, H.P. (2002). Field evaluation of some newer insecticides against Aphids (Aphis 
gosssypii) and Jassids (Amrasca higuthe/a biguttula) on Okra. Indian J. 
Entomol. 64(l): 80-84. 



Misra, H. P.and Senapati, B. (2003). Evaluation of new insecticides against okra Jassid 
(Amrasca biguitula higuttula). Indian J. Agric. Sd 73(10): 576-578. 

Misra. P.N. (1989). Bio efficacy of some newer insecticides against the pest complex of 
okra. Bangladesh lIon. 17(1): 14. 

Mishra, P.N. and Singh, M.P. (1996). Chemical control of Insect Pests of Okra in the 
'l'arai Region Uttar Pradesh. Indian J. Entomol. 58 (3): 218-221. 

Mohan. M. and Katiyar. K.N. (2000). Impact of different insecticides used for boliworm 
control on the population of Jassid and Whitelly in Cotton. Pes1ic Rex. J. 12: 
99-102. 

Mohan, J., Krishnaiah, K and Prascad, V.G. (1983). Chemical control of insect pest of 
okra. Indian J. Eniomol. 45(2): 252-258. 

Monsef. A.A. and Kashkooli. A. (1978). Die Baumvollveissfliege Jiemisia tabaci Genn. 
in der provinz Fars and die Kontrolle. Entomologie ci phytopathologie 
Appliquecs. 46(1\2): 66-77 (impersian. German Summary pp.4-5). 

Mound. L.A. and Ilasley. S.H. (1978). Whitefly of hte world. A systematic catalogueof 
the Aleyrodidae (Ilomoptera) with host plant and natural enemy data. British 
Museum (Natural History). John Willy and Sons, London. p.340. 

Nain. R.P. and Gupta, H.C.L. (2004). Relative toxicity of some insecticides against okra 
fruit and shoot borer Earias vitella (Fab.) Utiar Pradesh Journal of Zoology. 
24(2): 147-150. 

Naimatullah, Sabri. M.A. and Na.sir, M.A. (1998). Control of cotton whitefly (Bemisia 
tabaci) with different chemicals. Pakistan Entomologist 20(1/2): 55-58. 

Nauen, R., Reckmann, U.. Armborst, S., Stupp. H.P. and Elbert. A. (1999). Whitefly-
active metabolites of imidacloprid: biological efficacy and translocation in 
cotton plants. Pestic sci. Chichester. West Sussex: John Wiley and Sons 
Limited. 55(3): p. 265-271. 

Nayar, K.K., Ananthakrishnan, T.N.. David, B.V. (3983). General and applied 
Entomology. Tata Mcgraw Hill Publishing Company Limited, New Delhi, India. 
pp. 268-269. 

93 



Nayar , K.K., Ananthakrishnan, T.N.and David, B.V. (1976). General and Applied 
Entomology. 'I'ata McGraw-Hill publishing Co. Ltd., New Delhi. India. p.589. 

Nimbalkar. R.B. and Ajri. D.S. (1981) Residual toxicity of synthetic pyrethroids. Indian 
I. Ento,nol. 43: 204-206. 

Nimbalkar, S.A.. Khodke, S.M., Talcy, Y.M. and Path, K.J. (1993). Biocificacy of 
some new insecticides including neem seed extract and neem oil for control of 
Whitefly, Bemesia sahaci Genii, on cotton. Botanical pesticides in integrated 
pest management. pp.256-260. 

Nolasco-Alatorre, J.J. and Solis-Aguilar, J.F. (1995). Chemical control of the whitefly, 
aphid and leaf miners by means of three methods of application of the 
insecticide imidacloprid (Bay NTN 33893) in green tomato (Physalis Ltocarpa 
l3rot.) in Totolapan. Morelos. Revista Chapingo Serie-Protection Vcgctal. 2(1) 
5-8. 

Ohnesorge, B.. Sharaf, N and Allawi, T. (1981). Population studies on the tobacco 
whiteily Bemisia tahaci (ienn. (Homoptcra: Aleyrodidac) during the winter 
season. 11 some mortality factors of the immature stages. Zeitschrj/Ifur. 92: 127-
136. 

Ozgur, A. F.. Sckeroglu, E., Ohnesorge. B and Gocmen. H. (1990). Studies on the host 
plant changes migration and population dynamics of the cotton Whitefly, 
liemisia tabaci in Cokurova (Turkey). Miueilungen der- Deuischen-
GesclLcchafi-fur- Ailgemeine and Agewa nd/c- Eniotnologie. 7 (4-6): 653-656. 

Patel, A.R., Chari, M.S., Bharpoda. T.M. and Vashi, D.R. (1984) Controlof okra fruit 
borer (Earias vittella F.) with synthetic pyrethroides. Pestology. 8(8): 22-24. 

Patel, N.C., Patel, Li., Jayani, D.B., Patel, J.R. and Patel, B.D. (1997). Bioeflicacy of 
conventional insecticides against pests of okra. Indian J. Entomol 1: 51-53. 

PatH, C.S., Pawer, S.A., Mote, U.N. and Khaire, V.M. (1991). Evaluation of 
cypermethrin (SER-cis and RIS-cis isomers) against okra fruit borer. Ann. Appl. 
Biol. 118 (suppl.): 20-21. 

Pawer, D.B., Kale, P.N., Ajri, D.S. and Lawande, K.E. (1988). Chemical control of 
Fruit borer of okra .1 Ma/wrashira AgriL Univ. 13(1): 115-117. 

94 



Pawer. D.B. and Lawande. K.E. (1993). Threshold level of Jassid and effect of sprays 
on fruit borer in Okra. J. Maharashira AgrL Univ. 21(3): 375-377. 

Pawer. D.R., Lawande, K.E. and Warade, S.D. (1996). EfThct of different sowing dates 
in the incidence of leaf hopper, mite and fruit borer of okra. .1. Maharashira. 
Agril Univ. 21(3): 375-377. 

Peter. C. and David, B.V. (1988). Evaluation of some insecticides for the control of 
major insect pests of okra and their side effects. Tropical pest Management. 
34(1): 76-80, 117. 122. 

Poiston, J. B. and Anderson, P.K. (1997). The emergence of White fly-transmi tted 
geniiniviruses in tomato in the Western Hemisphere. Plant Dis. 81: 1358-1369. 

Pruthi, 11. S. and Samuel. C.K. (1942). Entomological investigation on the leaf curl 
disease of tobacco in Northern India. V. biology and population of the whitefly 
vector (Bemisia sahaci Gcnn.) in relation to the incidence of the disease. Indian 
J. Agric. Sd. 12: 35-57. 

Pruthi, H.S. (1946). Report of the Imperial Entomologist. Abridged Science Reports, 
Agricultural Research Institute, New Delhi. 1941-44. 99. pp. 64-71. 

Pun, S. N., Butler, G.D. and ilenneberry, T.J. (1991). Plant derived oils and soap 
solutions as control agents for the whitefly on cotton. J. AppL ZooL Res. 2: 1-5. 

Purseglove, J.W. (1987). Tropical Crops Dicotyledons. Longman Singapore Publishers 
(pvt.) Ltd. p.367. 

Radadia, G.G. and Patel. C.B. (1993). Evaluation of Different Insecticides Against 
Aphid (Aphis gossypu Glov.) and Jassid ( Amrasca higunula higullula Ishida) 
on Okra (Ahelmoschus esculentus (L) Moeneh).GA U Ret J. 18(2): 120-121. 

Radwan, U.S.A.. Ammar, LM.A., Eisa, A.A., Assal. O.M. and Omar, 11.1.11. (1985). 
Development, relation and inhibition of adult emergence in cotton whitefly B. 
tabaci Genn. following immature stage treatments with two moult inhibitors. 
Bull. Entomol. Soc. Egypt, Economic Series no. 13. pp. 175-181. 

Rai, S. (1985). Chemical control of I3hindi pests. Indian J. Ento,nol. 7(2): 173-178. 

95 



Rao. T.B.S., Reddy, G.P.V., Murthy, M.M.K. and Prasad, V.D. (1991). Efficacy of 
neem products in the control of bhendi pest complex. Indian .1 Plant Prot. 19: 
49-52. 

Rashid, M.M. (1976). Vegetables of Bangladesh (in Bengali). Bangla Academy, Dhaka. 
P. 494. 

Rashid. M.M. (1995). Sabji Bingan (in Bengali). Bangla Acabemy. Dhaka, Bangladesh. 
p. 467. 

Rahman, M.A., All. M. MS. 1.11. Begum. M.M. and Md-Kalim-Uddin. (2000). 
Pesticidal control of Pseudoccrcospora leaf spot and shoot and fruit borer of 
okra seed crop. Bangladesh Journal of Plant Pathology. 16(1-2): 31-34. 

Ratanpara, H.C. and Bharodia. R.K. (1989). Efficacy of some new insecticides for 
control of okra fruit and shoot borer. Gu/aral Agril. Univ. Res. J. 15(1): 99-100. 

Rehman, M.H. and All, H. (1983). Biology of spotted boliworm of cotton Earias 
vistella (F. Paktvtan.J. Biology. 13(1-2): 105-110. 

Rodriguez, (l.A., Hiller, M. and Williams. E. (1996). Action thresholds for the 
greenhouse whitefly, Trialeurodcs vaporariorum (Westwood) (Flomoptera: 
Aleyrodidac) in tomato. Revista colombiana de Entomologia. 22(2): 87-92. 

Roy, D., Akanda. A.M. and Alam, M.Z. (2004). Effect of insecticide on the control of 
Whitefly population and prevalence of okra yellow vein clearing mosaic virus. 
Bangladesh JEntomol. 14(2): 37-42. 

Rushtapakornehai, W.. Petchwichit. p.. Winai-Rushtapakornchai, and Pakwipa-
Petchwichit. (1996). Efficacy of some insecticides for controlling tobacco 
whitefly Be,nisia tabaci and leaf miner Liriotnyza tr.ffolli on tomato. Kaen Kase: 
Agriculture Journal. 24(4): 184-189. 

Salinas, M.D. (1994). Biology, ecology and vector potential of the wolly Whitefly, 
Aleurocantbus .floccosus (Maskel I) (Homoptera: Aleyrodidac). College, Laguna 
(Philippines). p.1 16. 

96 



Salinas. M.D. and Sumalde, A.C. (1994). Life history, seasonal abundance and host 
range of the wolly Whitefly, Aleurocanthus fioccosus (Maskell) (Homoptera: 
Aleyrodidae). Pest management council of the Philippines. Inc., College, 
Laguna (Phillipines). Integrated pest management: Learning from experiance, 
College, Laguna (Philippines). PMCP. p.  29. 

Samuthiravelu. P.. David. B.V. (1991). Bio efficacy on neem oil and endosulfan against 
the fruit borer on okra. Madras A grit .1 78(14): 77-78. 

Sangappa ILK.. Reddy, P.N. and Hulmani, N.C. (1978). Evaluation of insecticides 
against important insect pests of bhendi (Ahe/moschus esculenlus L.) Current 
Res. 7(4): 66-67. 

Sardana. fiR., Tewari, G.C. (1990). Spatial distribution pattern of eggs of Earias 
vinci/a Fab. in okra field. Indian Insiituie f-Tort Res Entomon. 15(1-2): 53-58. 

Sardana. H.R. and Dutta, O.P. (1989). Field response of okra germplasm to infestation 
by shoot and fruit borer. Indian J. Agric. Sd. 59(6): 391-392. 

Sarker, K.R. and Kulshreshtha, K. (1978). Nymphs of Eunetix physitis as vector of 
brinjal little leaf disease. Indiani. Agrit Res. 12(2): 99-100. 

Sarkar, B.B. and Nath. B.C. (1989). Field evaluation of various insecticides against 
Fruit Borer and effect on yield of Lady's finger seed. Penology. 13(4): 19-2 1. 

Sarode. S.V. and (Jabhane. A.T. (1998). Effeet of ncexn and insecticide combinations 
for okra fruit borer management. Pest Management in Horticultural Ecosystems. 
4(1) 54-56. 

Senapati, B. and Khan, S.R. (1978). A noteon population fluctuation of Amrasca 
higuttula higunula (Ishida) at Bhubaneswar. Indian] Agrit Res. 12 (2): 97-98. 

Shakharappa and Patil. R.K. (2001). Evaluation of Silafluofen 20 EC for the control of 
leaf hopper on eotton. Karnataka ,Journai of Agricultural Sciences. 14 (3): 809-
810. 

Shanna, l.N., Lall, B.S., Sinha, R.P. and Singh, B.N. (1985). Biology of spotted 
bollworm, Earias vine/la Fab. Bulletin of Entomology. 26(1): 38-41. 

97 



Sharma. P. and Rishi, N. (2004). Population build up of the cotton whitefly. Bemisia 
tahaci Genn., in relation to weather factors at Hisar. Haryana. Pest Management 
and Economic Zoolo. 12(l): 33-38. 

Sharma, G.N. and Sharma, P.D. (1997). Biology and development of cotton Leaf 
hopper. Amrasca biguttula biguttula (Ishida) on different genotypes of okra 
(Abelrnoschus esculentus (1) Moench). crop Research Hisar. 14 (3): 487-492. 

Singh, G. and Brar. K.S.(1994). Effect of dates of sowing on the incidence of Amrasca 
higuttula biguttula biguttula (Ishida) and Earias species on okra. Indian J. Eco. 
21: 140-144. 

Singh, A. and Butani, D.K (1963). Control of cotton Jassid. Indian Farming 13(3): 9-
12. 

Singh. D. and Singh H. (1991). Efficacy of various insecticidal combinations for the 
control of Amrasca biguttula biguttula (Ishida) and Earias spp. and their 
influence on yield of vegetable and seed crops of Okra J. Insect Sd. 4(1): 54-
60. 

Singh, Waryam. Kotwal, D.R., Singh, Roshan. Singh. W. and Singh. R. (1991). 
Evaluation of some contact insecticides for the control of jassid. Amrasca 
higunula higunula Ishida on Okra. Indian I Plant Pro:, 19(2): 1824. 

Singh. S.F. and Choudhary. S.K. (2001). Chemical control of Jassid (Amrasca bigut: u/a 
higuttula Ishida) on okra. .Journal of Research, Birsa Agricultural University. 
13(2): 215-216. 

Singh, J., Sohi, A.S., Mann. H.S. and Kapur, S.P. (1994). Studies on Whitefly. Bemisia 
zabaci (Genn.) transmitted cotton leaf curl disease in Punjab. J. insect Sct 7(2): 
194-198. 

Southwood, T.R.E., Hassel, M.P., Reader, P.M. and Rogers, D.J (1989). Population 
dynamics of the Viburnum Whiteuly (Aleurotrache/us feline/cu). Journal of 
Animal EcoL 58 (3): 921-942. 

Srinivasan. P.M. and Gowder, R.B. (1959). A preliminary note on the control of the 
l3hcndi Shoot and Fruit Borer, Earias fahac and E. insulana. Indian I Agric. 
Sci. 30(1): 55-57. 



Srinivasan, K., Krisnakumar, N.K. (1983). Studies of on the extent of loss and 
economies of pest management in okra. Tropical pest management. 29 (4): 363-
370. 

Sundararaj, R., David, B.V. (1987). Influence of biochemical paametcrs of different 
hosts of the biology of Earias vittella (Fab). (Noctuidae: Lepidoptera). 
Proceedings of the Indian Academy of Sci. Animal ScL 96(3): 329-332. 

Thakur. M.R. and Arora, S.K. (1986). Okra. In: Vegetable crops in India. Ft. T. K. 
Bose and M. G. Son. Naya Orokash. Calcutta. Six., India. p.  678. 

Thomas. R. (1932). Periodic failure of the Punjab-American cotton crop. Agric. 
Livestock in India. 2(3): 243-274. 

Tomar. R.K.S. (1998). Efficacy and economics of biopesticide and insecticide 
combinations against okra shoot and fruit borer. Indian J. EntomoL 60(1): 25-
28. 

Torres , LB. and Ruberson, J.R. (2004). Toxicity of thiamethoxam and imidacloprid to 
.Podisus nigrispinus (Dallas) (1Ictcroptera:Pcntatomidac) nymphs associated to 
aphid and whitefly control in cotton. Neotropwal Entomology. 33(l): p.  99-106. 

Uthaniasamy, S. and Balasubramanian. M. (1979). Efficacy of some insecticides in 
controllthg the pests of bhendi (Abclmoschus escunenzus).Pesticides. 12(2): 39-
41. 

Verma, R.S., Shanker, Prem, Singh, Rajendra, Verma,A.K., Shanker. P. and Singh,R. 
(1994). Evaluation of some insecticides for the control of bhindi jassid, Amrasca 
higuttula biguttula Ishida. Advances in Agricultural Research in India. 2: 56-60. 

Verma, S. (1985). Efficacy of insecticides and their residue on okra. Abelmoschus 
esculenius Moench. Indian .1 EntomoL 47(3):336-345. 

Verma, S. Gupta, ItS.. Vishwa nath, S.P.. Kawal, D. and Singh, R. (1980). Control of 
Pests of Okra. Indian J. EntomoL 42: 822-823. 

Waxyam-Singh. Kotwal, fiR., Roshan-Singh, W. and Singh, R. (1991). Evaluation of 
some contact insecticides for the control of Jassid Amrasca higuitula biguttula 
Ishida on Okra. Indian J. plant prot. 19(2): 182-184. 



Yadgirwar, P.V., Radke, S.G. and Parlawar, N.D. (1994). Efficacy of combinations of 
synthetic pyxtthroids and organophosphatic compounds against cotton Jassids. 
Journal ofSoils and crops. 4(2): 158-159. 

Zabel, A., Manojiovic, B., Stankovic, S., Rajkovic, S. and Kostic, M. (2001). Control of 
Whitefly, Trialeurodes vaporarioum Westw. (Homoptera, Aleyrodidae) on 
tomato by the new insecticide acetamiprid. Anzeiger fur Schadlingskunde. 74(2): 
52-56. 



LIST OF APPENDICES 

Appendix 1. Monthly avenge of Temperature, Relative humidity and Total 
Rainfall of the experiment site during the period from April to July, 
2006 

Year Months Air temperature (°C) - Relative Total 
humidity Rainfall 

(%) (mm) 
Maximum Minimum Mean 

2006 April 33.74 23.81 28.77 68.92 179 
May 33.66 24.95 29.39 72.74 184 
June 32.39 26.08 29.23 79.82 562 
July_ 32.38 26.68 29.53 80.43 331 

Source: Bangladesh Meteorological Department (Climate Division), Agargaon, Dhaka-
1212. 

Appendix II. Company name of chemical insecticides used in the experiment 

Chemical Insecticides Company name 
Adrnfre2OQSL Bayer Crop Science Ltd 
Actara 25 WG Syngenui Bd Ltd 
fymbushloEC Syngenta Bd Ltd 
Decis 2.5 EC Baver Crop Science Ltd 
Shobicron 425 EC Syngenla Bd Ltd 
Karate 2.5 EC j Synenta Bd Ltd 
Regent 50 SC IIASF Bd Ltd 
Fenfen 20 EC Alpha ALtd 
Suntap 50 WP McDonald Bd (Pvt) Ltd 

Source: Plant protection Wing, DAE. 
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