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INFESTATION STATUS AN I) MANAGEMENT OF OKRA SHOOT 
AND FRUIT BORER, EARJAS VITTELLA F. 

ROKEYA AHMEL) 

.•% BSTRACT 
A series of studies were undertaken to determine infestation status, varietal 
preference of okra shoot and fruit borer. Lai•ias ri/tel/a and also to develop 
their management tactics in the Entomology Division Experimental field. 
BAR!. Gazipur during 2005 cropping season. Shoot infestation started from 
30 (lays after seed sowing (DAS) and infestation gradually increased 
thereafter. At 51 DAS the shoot infestation reached to the peak and 32.41% 
shoot infestation was recorded during that time. On the oilier hand fruit 
infestation started three weeks later than the shoot infestation. Fruit 
infestation ranged from 1•93% (51 DAS) to 1 7.49% (107 DAS). Shoot 
infestation was severe during the early part and fruit iniCstation during the 
later part of the crop cycle. Both shoot or fruit infestations of okra by OSFI3 
were positively correlated with temperature and rainfall. This indicates that 
okra shoot and fruit borer like hot and humid climate for its growth and 
development. Atnoiig the three varieties/lines tested against OSFB, BARI 
Dheros I. consistently and significantly showed higher shoot infestation than 
the other two okra lines. Gazipur local I and Gazipur local 2 in all the 
observations. Mean percent shoot infestation in B,\Rl Dheros I was 29.81 
while that was 14.93% in Gazipur local I and 17.29% in Gazipur local 2. 
Among the management treatments significantly lowest shoot infestations 
were observed in the neem oil and neem seed kernel extract treatments. 
Highest shoot infestations were recorded in untreated plots. The overall 
mean shoot infestations were 7.85%. 6.95%. 13.62% and 21 76% in neeni 
seed kernel extract, neem oil. dimethoate and untreated control plots. 
respectively. Fruit infestation almost followed the same trends of result due 
to the efThct of those treatments. However chemical pesticide. Diniethoate 
performed better in the reduction of fruit infestation than shoot infestation. 
Significantly lowest fruit infestations were observed in the neem oil and 
neem seed kernel extract and dimethoate treatments. Highest fruit 
infestations were recorded in untreated plots. Average reduction of 60.94%. 
65.21% and 53.16% fruit infestation were happened over untreated control 
due to the effect of neem seed kernel extract. neem oil and Tafgor 40 EC 
treatments, respectively. As okra is quick harvestable vegetable so it is not 
wise to spray toxic pesticide at every one week interval. This study revealed 
that neem seed kernel extract and neem oil spray at 10 days interval can 
control the pest yen' much effectively. 
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CHAPTER 1 

INTROD LiCTION 

Bangladesh is a vegetable deficit country with an annual vegetables 

production of only 2.5 million toils excluding potato and sweet potato 

(Anonymous, 1993) against the total requirement of more than 10 million 

tons. Due to low production the per capita consumption of vegetables in 

Bangladesh is about 50g/day which is the lowest amongst the countries of 

South Asia and South East Asia (Rekhi. 1997). Per capita consumption in 

other South Asian countries, namely, Nepal 42g. Pakistan 69g, Sri Lanka 

120,1 and India I 35g are higher than that of Bangladesh. Although optimum 

daily requirements of vegetables for an adult person is 285g (Ramphal and 

Gill. 1990). As a result, chronic umlnutrition is commonly evident in 

Bangladesh. 

In Bangladesh. status of vegetable production is not uniform round the year. 

\'egetables are plenty in vinter but are in short in summer. About 30% of 

total annual vegetable production of Bangladesh is limited in the kharif 

season and the rest is produced in the rabi season (Anon. 1993). Among the 

few summer vegetables okra, can get an importance due to its profuse bearing 



and wide coverage. Okra (Abe/n,oschztv esculenius L. Moench) is an annual 

vegetables crop grown from seed in topical and sub uopical parts of the 

world. It belongs to the family Malvaceae and locally known as 'Dherosh' or 

Rhendi'. The total acreage and production of okra in the year 1999 were 

13890 acres and 17460 metric tons, respectively (BBS, 1999). Okra is 

cultivated mainly for its immature fruits, which are generally cooked as 

vegetable. Okra soups and stews are also popular dishes. When ripe, black or 

brown white - eyed seeds are sometimes roasted and used as a substitute for 

coffee. Tender green fruits of okra are generally marketed as fresh but 

sometimes in canned or dehydrated form. The crop may be used in paper 

industry and the stein of the plant is used lbr the extraction of the fiber 

(Chaudliury. 1983). Tender fruits have high mucilage content and are used in 

soups and gravies. Seeds are also a good source of protein and oil (Saveflo ci 

(2/.. 1980). The fruits also have some medicinal value. A mucilaginous 

preparation from the pod can he used for plasma replacement or blood 

volume expansion. 

Okra production in Bangladesh is effected by many factors and among them 

insect pest attack is the major one. Several insect pests have so far been 

recorded to attack okra but Okra shoot and fruit borer (OSFB), Earias riuel/a 

2 



F. is the major pest responsible for considerable damage (Butani and Jotwani. 

1984). It is the most serious pest of okra in Bangladesh and both quantitative 

and qualitative losses happened due to this pest infestation. According to 

Srinivasan ci at (1959) C)SFB cause up to 40-50% damage of okra fruit in 

sonic areas of South East Asian countries. Krishnaiah (1980) observed the 

attack of fruit borer to the extent of 35% in harvestable fruit of okra. Fletcher 

and Mishra (1929) stated that the E. vine/la is one of the most important pest 

among the various insect- pests of okra crop grown in different parts of India 

and causes 41.6% crop loss. 

Despite the importance of okra and severity of OSFB problem, the 

management practice to combat this menacing pest is much difficult for its 

internal feeding behavior. Several management practices have been reported 

to combat this pest. But unfortunately chemical pesticides dominate the 

control measures of OSFI3. Synthetic chemical insecticides have led to a 

number of problems such as development of resistance to insecticides, high 

insecticide residues in market produce. resurgence or increased infestation by 

some insect species due to the destruction of natural predators and 

parasitoids, changing pest status of mites and other minor insect pests, 

ecological imhalmice and danger to health of the pesticide applicator and to 
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consumers. Especially the residues of sonic of the insectidies remain on fruit 

and also in environment (Kavadia e/ at. 1984), which may cause miserable 

consequences after consumption. 

So. for the management of this pest, mixtures of various plant pans leaf, bark, 

seed and vegetables oils are traditionally being practiced in Asia and Africa 

(Rejesus C! ci.. 1989). Indigenous plant materials are cheaper and non 

hazardous in comparison to chemical insecticides (Saxena c/ (ii.. 1980). 

Application of neeni oil alone and together with endosulfan against the OSFB 

reduced the damaged (Sarnuthuiravelu and David, 1991; Sardana and Kuniar. 

1989). Application of eypermethrin or fenvalerate at 50gmilia (Pawar ci at, 

1988; Ratanpara and I3harodia. 1989; David and Kumaraswami 1991: Patil ci 

ci.. 1991). Endosulfan (Mote and Pokharkar, 1974; Gopalan ci ci., 1974) 

were applied against the pest with partial success. 

In Bangladesh few research works have so far been done on different aspects 

of OSFB management. Although those works were mostly oriented with the 

insecticides screening, loss assessment etc. Very few studies have been done 

on the pest status. seasonal abundance, and bio-rationalc based integrated 

management of the pest. Especially attempt to control OSFB in summer 
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utilizing non-chemical approaches with little reliance on insecticides and 

economizing the application at various growth stages are still unexploited. 

Moreover, the study on the seasonal abundance of the pest in Bangladesh is 

scanty. Determination of the peak abundance season would help for the 

application of management approaches to control the pest avoiding routine 

intervention. 

So, considering the importance of okra during summer and its devastating 

pest, okra shoot and fruit borer series of research studies were undertaken 

with the following objectives: 

I. To study on the infestation stahis of okra shoot and fruit borer. F. 

ri/ic/la cii okra. 

To study on the varietal preference of okra shoot and fruit borer. E. 

v/lw/Ia. 

To develop management packages for sustainable, economic and 

environmental friendly control measure of the pest. 

5 
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Cl-IAP'I'ER 2 

REVIEW OF LITERATURE 

2.1 Host plant 

Okra (Abe/nwsc/nes esculent its L. Moench) is an annual vegetables crop 

grown from seed in tropical and sub tropical parts of the world. It belongs to 

the family Malvaceac and locally known as Dherosh' or 'Bhendi'. 

2.1.1 Climate and Soils 

High temperature is needed for okra cultivation. If the temperature goes 

below 15°C then vegetative growth of the plants hampered. In Bangladesh it 

is better to grow during kharif season. Sandy loam soil is the best for okra 

cultivation but it can be grown in the sandy soil with the application of high 

organic manures. Soil should be well drained and soil pH should be within 

6.0-6.8 for better okra production. 

2.1.2 Varieties 

There are many local varieties of okra cultivated in Bangladesh. Among them 

one variety with higher yield potential released by Bangladesh Agricultural 

Research Instiwte BARI named as BAR! Dherosh I became very much 
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popular among the okra Iärniers as it is resistant to yellow vein mosaic virus 

(YVMV). Recently [3angahandhu Sheikh Muubur Rahn]an Agricultural 

university (BSNIRAU) developed an advanced line of okra which is resistant 

to yellow vein mosaic virus (YVMV) diseases with high yielding potential 

(Hossain, 1997). Generally Ihrniers grow some unknown local cultivars or 

some exotic varieties with low yield potential and higher susceptibility to 

Y\'M\' diseases. 

2.2 The insect 

Okra shoot and fruit borer, Ear/as vile/la (Fabricius) (Lepidoptera: 

Noetuidac) is considered as one of the major pests of okra, which reduces 

both the quality and quantity of fruit. It is a very common pest of okra in 

India and Bangladesh. The incidence of this pest occurs sporadically or in 

epidemic form every year throughout Bangladesh. In the favorable weather 

severe infestation may occur and maximum fruits may be infested. But 

published literature on the pest especially on it's infestation status and 

management are scanty in Bangladesh. However, review of the available 

literatures relevant to the present study is presented below under the 

following sub-headings. 
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2.2.1 Taxonornic position and Distribution 

The pest Okra shoot and fruit borer. Ear/us v/lie/lu is COmIUOTI oriented 

species found from India and China to North Australia. The genus Eurias is 

confined to the old world including Australia (Hill, 1983). Okra shoot and 

fruit borer, Ear/as nile/la (Fabricius) is widely distributed and is recorded 

from Pakistan. India, Sri Lanka, Bangladesh. Burma. Indonesia, New Guinea. 

and Fiji (Butani and Jotwani 1984). 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. 

2.2.2 host range 

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. 

Rehnian ci al.. (1983) reported that when OSEB were offered the choice of 

difThrent parts of host plant they preferred okra fruit and shoot the best 

followed by cotton balls, buds of Gossip/urn Izirvulurn, ball, flowers and buds 

of local cotton (6. arhurewn), buds and flower of Kenal flower of 



malvaparvrllora and milky maize grains, flowers of Abut/Ion md/ruin, 

flowers of J*h/scu.v rc)sasineiIsIs. sarson (Rrcis.yica ccunpes iris var. Sarson), 

ina/vaxlruin tricuspidaiwn. ( a.ssia fix/u/a and ears ol pearl iiiillet, pod ofjutc 

and soyabean. 

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

infest A hut/ion ,nd,cu,n, A hut//wi hirizun. Alt/zoect rosea, Hibiscus 

cannahujus, 1-Itbiscus i/li/b//us and Ala/rostrum coro,nceizcieha,,,,n,,,tval 

(1976) mentioned that okra and cotton is the most favorite host of OSFB. 

Plant species including sonchal (Ma/vt: part'i/loro). gulkhaira (A/thaeo 

/1w/naIls), holly hock (Aiihaea rosea) and some other malvaceous plants are 

appear to be its alternate hosts. 

2.2.3 Nature of damage 

Butani and Jotwani (1984) reported that OSEB lays 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 ate laid on shoot tips. When 

the crop is only a few weeks old, the freshly hatched larvae bore into 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 
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shoots may arise and the plants have a bushy appearance. \Vith the formation 

of' buds, flowers and fruits, the caterpillars bore inside those and on inner 

tissues. They move from bud to bud and lhiit 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 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 shoots thy up while 

tile flower buds and developing fruits dropped prematurely Affected fruit 

remain on the plants become unfit for human consumption. Karim (1992) 

stated that the lan'ae of' OSFI3 bore into the 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 iliature pods, causing reduction of yield. 

The damage effects due to E. rind/a on fruit of different genotypes okra were 

studied by Sardana and Dutta (1989) in 1986. The results indicated that the 

least affected genotype (by fruit number) was Ic.  6653 with only 2.4% 

10 



Plate I. Infested okra fruit by OSFU 

Plate 2. Infested okra flower bud by OSFR 



inlbstation compared to those of Bhindi 6 Dhari (2.8%) and Lain Sd-I 

(3.8%) with Sel-lO showed the highest infestation (38.7%). 

2.2.4 Seasonal ahundance and infestation status 

in general, the population of insects fluctuates from month to month, season 

to season, even year to year. Dash ci at. (1987) reported that the occurrence 

and infestation status of noctuid I?. i's//ella was maximum in shoots front July 

to October. The incidence of /:'arias Pl on okra was studied by Dhawan and 

Sidhu (1984) in Panjub. India. in I 974-77. The maximum damage was 

counted in Ilijits (67.7%) and buds (52.4%) in late October. The maximum 

damage to shoots (1.7%) and flowers (I .5%) occun'ed in mid August. In the 

spring crop. the maximum damage to fruits (32.04°/) and increased larval 

population (I .4/plant) were observed on late July. The population Eariav spp. 

increased slowly up to mid September and rapidly there after. heavy rainflull 

adversely affected its population build up. Butani and Jotwani (1984) 

conclude that there is no true hibernation but development and activity is 

considerably slowed down during winter. 

Zala et al.. (1999) found activity of shoot and fruit borer. I:'. ri/ic//a on shoot 

was started from the fifth week of July on four weeks old crop and continued 
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till fourth week of September on twelve weeks old crop during 1996. In 1997 

the infestation of E. vine//a on shoot was started from the first week of 

August on five weeks old okra crop till first week of October on thirteen 

weeks old crop. The maximum (26%) shoot damaged plant was obsen•ed 

during 1996 in second week of August on six weeks old okra crop, whereas it 

was (22%) in the third week of August on SeVen weeks old okra crop during 

1997. 

Patel ci at (1999) reported the infestation of F. vine//a on okra fruits 

appeared from the second week of August on six weeks old okra crop and 

continued till removal of crop during 1996 and 1997. The intensity of fruit 

damage varied from 11.11 percent (second week of August) to 40.43 percent 

(fourth week of September) and 10.12 percent (third week of August) to 

47.37 percent (first week of October) during 1996 and 1997. respectively. 

The larval activity started from huh week of August in 1996 &1997. 

respectively and continued till removal of the crop. The relevant observations 

are also reported by Mote(1977). Kadam and Khaire (1995) and Dhawwi and 

Sidliu (1984). 



The cotton plants sprouting on earls' 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). Duna and Saha (1990) observed the 

lower activity of F. v/lie/Ia during December - Januajy. The higher activity 

was observed during the increasing temperature from February and a 

maximum peak in May-June. Khaiiq and Yousuf (1986) also reported the 

increased incidence of 1:1 v/ne/Ia with the increasing temperature and 

hunüdity. 

Khurana and Verma (1990) observed lower incidence ( 12.5%) of E. i'me//a 

during 1983 in a condition having mean maximum and minimum temperature 

of 34.3t and 20.5°C. respectively with a mean Ril of 73%. frequent rainfall 

between May and September. But they found comparatively higher incidence 

(205%) of the pest during 1987, in an environment condition with mean 

maximum and minimum temperatures of 36.3°C and 23.2°C, respectively 

having a mean RI I of 64.8%. 

li (1992) reported that peak abundance and intensity of OSFI3 /Spotted 

bollworm (Sbw) in cotton field were in October and November and were 

more conimon during early to mid season on growing shoots, buds. pin, bolts 
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and developing bolts of cotton and during late season, particularly after 

Januaty they tended to disappear. Srinivasan el aL, (1959) reported that 40-

50% okra fruit were damaged due to attack of this pest in Madras. In another 

study Krisnaiah (P980) observed the attack of fruit borer to the extent of 35% 

in the harvestable fruit of okra. 

2.2.5 Life cycle 

According to Butani and Jotwani (1984) the eggs of OSFEI are spherical in 

shape. about half mm in diameter, light bluish green in color and beautillilly 

sculptured having 26 to 32 longitudinal ridges. The alternate ridges project 

upward to form a crown thus the eggs look like tiny or miniature poppy 

fruits. Full-w-own caterpillars are 18 to 24 mm long, stout: spindle shaped 

having long stiff setae. Pupae are 13 to 16 mm long and chocolate-brown in 

color, bluntly rounded and enclosed in inverted boat shaped cocoons. Adults 

are medium sized moths. 13 to 15 mm long, head and thorax ochreous white; 

fore wings pale white with a broad wedge shaped horizontal green patch in 

the middle and hind wings silveiy creamy in color. Wing expanse is 30 to 34 

nini 
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Butani and Jotwani (1984) also reported that the moths emerge at dusk; 

mating takes place 2 to 3 days afler emergence and oviposition commences 

after 1 to 5 days of mating. A female lays on an average 400 eggs (65 to 695). 

They also reported that incubation, larval and pupal periods last for 3 to 9. 9 

to 20 (50 to 60 days during winter) and 80 to 12 days. respectively. A single 

life cycle takes 

Plate 3. Larvae oCOSEB 
	

Plate 4. Pupae oIOSFB 

- 

Plate 5. Adult okra shoot and fruit borer 
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22 to 25 days extending tip to 74 days during winter and there may be 8 to 12 

generations in a year. There is no trtie hibernation but development and 

activity is considerably slowed down during winter. 

Rehman and Au (1983) reported that females of E. i'iue/Ia mated for 34-109 

Illin for successful insemination and laid 82-378 eggs each in 4-7 days. The 

egg stage lasted 3-4 days. the larva! stage 5-16 days, the prepupal stage I day. 

the pupal stage 6-13 days and the adult life span 8-18 days. Krishna (1987) 

found higher overall mean Ibeundity of female OSFB when larvae reared on 

okra seeds compared to those reared on whole fruit . Sardana et at. (1990) 

reported on the distribution of' eggs of F. i'iIw//a in okra field Karnataka. 

India. Result indicate that this border rows tended to receive more eggs than 

the central rows. Ovipositing female laid most of the eggs on the top of the 

plants. 

The biology of OSFB was studied on okra in laboratory field (Singh and 

Richoo, (989). They stated that the egg, larval and pupal stages lasted 3-4. 9-

17 and 6-14 days. respectively in September - October. 
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rripathi and Singh (1990) reported that survival of larvae was negatively 

correlated with larval density. The crowding also resulted on poor 

development and reduced weight of larvae and pupae. Sundararaj el a/.. 

(1987) stated that percentage survival of OSEB was higher on okra (68 days), 

ibliowed by cotton (67 days) and Abutilon indIcum (16.3 days). Okra and 

cotton has a higher reducing sugar and free amino acid and Protein. On the 

other hand A. indicum had lower non - reducing sugar. 

The biology oI'/1 ri/tel/a on okra was also studied by Sharma ei al.. (1985) in 

the laboratory using individuals collected from the field of Bihar, India. The 

borer had II generation a year. The longest Ufe cycle (49 days) was observed 

during January. While the shortest life cycle of 29 days was found during 

July. 

2.2.6 Management 

This borer is the major pest of okra, committing colossal losses to okra 

growers. Although various 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 
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to the oligophagous nature of this pest that helps their year round population 

l)Uild up. 

Seventy- two genotypes of okra were screened by Kashyap and Vernia 

(1983) in I lariana. India against Ear/as spp.under field condition. Pest 

infestation and fruit yield were recorded on the basis both of numbers and 

weights. Less than lO% (on a weight basis) infestation was obtained in 

Parkins long green. Clemson spineless, White snow and Sel round cultivars 

compared to more than 50% in IC 12933. wild Bhindi and RI. 'ftc rest of the 

genotypes were inteniiediate. 

Madav and Dumbre (1985) studied the reaction of 14 okra varieties against 

OSFE3 grown in the hot weather season of 1981 in Maharashtra. \Tarieties AE 

75. Pusa sawani. Long green. Indo American hybrid and White valvet 

showed tolerance to shoot infestation by E. v/tie/la. Indo American hybrid 

and Koparwadi local were found resistant to fruit infestation out of 25 

varieties tested in Rabi season of 1981- 82. BhaIla ci at. (1989) screened 

some okra germplasm to find out the field resistant against this borer during 

the Karif seasons of 1986 and 1987. Some 1000 okra gerniplasm were 
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evaluated for this purpose. of which only 50 were moderately resistant and 

none was completely resistant. 

Atwal (1976) reported that OSFB could be suppressed by clean cultivation of 

alternate host plants. Kashyap and Verma (1987) suggested that control of 

OSEB may be achieved through field sanitation, early sowing and resistant 

varieties when cotton is not growing in a locality. Agarwal and Gupta (1986) 

reported that Ear/as spp. may be controlled by the use of resistance varieties 

and insecticide applications integrated with the release of natural enemies 

followed by cultural control with regulation of fertilizer applications. The 

effect of nitrogen, phosphorus and potassium fertilizers on the incidence of 

noctuid I?. vine/Ia on okra was studied by Kurnar and Urs (1988) in the field 

in Karnataka. India. The highest infestations were recorded in the plots 

treated with 250 and 30 kg of nitrogen and potassium per hectare. 

respectively. There was a positive con-elation between nitrogen uptake by the 

plant and E. vine/Ia infestation. But there was negative correlation between 

potassium uptake by the plants and its infestation. 

Misra (1989) studied the hio-efficacy of some insecticides against the pest 

complex of okra. The author reported that percent shoot infestation in 

WE 



insecticide treated plots varied from 1.74- 10.03% compared to 15.23% in 

untreated control plots. (Jopalan c/al.. (1974) reported that the best result can 

be achieved to control E. rifle//a with two applications of seviniol I 0/a, 

monocrotophos 0. 1% or endosulfan 0.9010 at the 45 and 60 days after sowing 

the crop. Mote and Pokharkar (1974) recommended that endosulfan 0.05% at 

15 days intervals starting at fruit setting stage is the safest treatment to 

control OSEB. \'enkatanarayanan ci of., (1974) tried different insecticides in 

combination with urea in controlling USFS and obtained that urea at 2% and 

3% concentration could be safely mixed with 0.07% endostilin, 0.1 % 

sevimol and 0.1% nuvacron without affecting their insecticidal properties. 

However, urea at 4 and 6% with or without insecticides scorched the leaves. 

A siQnificant reduction in 1?. vile//a incidence on okra was obtained with 

fenvalerate. eypermcthrin and deltamethrin at 50. 30 and JO gm/ha, 

respectively when applied at 25 days intervals compared to those applied at 

35 days intervals. However, there were no significant differences in 

marketable yield among the treatments applied at 25 and 35 days intervals 

suggesting a possibility of extending the spray interval (KrishnaKumar and 

Srinivasan. 1985). 
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Efficacy of insecticides against the pest complex of okra was studied by 

Mishra and Singh (1996) in Pantnager. India. They stated that fenvalerate 

was most elièetive (2.0% damage) for borer control followed by deltamethrin 

where the I)reseTt infestation was 341/0. Least effective insecticide was 

monocrotophos granule 0)1 kg al. Tha applied at sowing time and furrows. 

Sardana and Tewari (1987) reported that dipping the pupae of OSFB in 

diflubenzuron suspension of 125 ppm or more for 30 second resulted in pupal 

mortality. The effectiveness of the chemical decreased with increase of pupal 

age. Dhamdhere ci at.. (1988) stated that 0.15% thiodicarp was more 

effective than the other carbaniate tested for the control of OSEB on the basis 

of percent fruit infestation, yield and economic considerations and was as 

effective as 0.03% oxydenieton methyl. 

Pawar cial.. (1988) reported that single spray of endosulthn at 500 !pn/ha at 

interval of 14 days were the most effective for the control of E i'iic/ta of 

okra. ('hauhan (1989) recommended 2.03% endrin as early as possible in the 

infested crop for the control of the noctuid OSFI3 and to be repeated one or 

twice if necessary. 
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Application of neem oil cake and fertilizer (2.5 kg of each on 200 square 

meter plot) or of neem oil cake alone (5 kg/plot) reduced Ear/as spp. of okra 

infestation and increased yield (Malik and Lal. 1989). Sarode ci al., (1998) in 

India showed that out of 13 insecticidal treatments against E vine/Ia. 

endosulfan at 0.06% was the most effective. Neern seed kernel extract was 

relatively ineffective for controlling the pest. 

Application of fenvalerate at 0.0 15% for the control of okra fruit and shoot 

borer gave lowest infestation levels and highest mortality (Ratanpara and 

Bharodia. 1989). Chakroborti- S (2001) conducted few experiments to 

contain the okra fruit borer (Ear/as rUle//a) through biorational integrated 

approach during the summer in Vest Bengal, India. The hiorational 

integrated approach was veiy effective in checking the population builds tip 

of the borer and recorded only a low level of infestation. 

Weekly application of neem (Azadirac/ila irulica) oil at 2%was effective for 

controlling /1i'/ueIla on okra (Sardana and Kumar. 1989). They observed that 

the plots having lower fruit damage and increased yields in treated plots 

monoerotophos at 0.05%, and can therefore, be recommended for the use in 

an integrated control scheme for the rest. 
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Panda et al., (1999) reported that Sherlone 29 II (a combination product of 

phosalone 24% i cypermethrin 51%) was quite effective in controlling the 

fruit borers of okra. /:'ar/av fabia (stoll) [/:'arias vine//al and He/icoverpa 

arm/gel-a (Ilubner) at 1.0, 1.25, 1.5 and 1.75 L/ha, the highest dose being the 

best treatment. ihis product was superior to phosalone (Zolone 35 EC 2 

L/ha). cypermethrin (Shakti 25 EC: 0.25 Liha) and spark 36 EC iTh I lJha (a 

combina(ion product of tTiazoplios 35% and deltamethrin 1%) in restricting 

borer in festal ion and in creasing fruit yield. 

Sarkar and Nath (1989) conducted a field trial in Tripura. India. and indicated 

that decamerthrin. malathion. endosulfan and carbarvl were effective to 

control the OSFB but fenvalerate (0.5 nil/ha and 750m1!ha) gave the greatest 

reduction in number of infested fruits. David and Kumaraswanii (1991) stated 

that cyperinethrin at 0.016%, deltamethrin at 0.003?/ or 0.002% and 

fenvalerate at 0.01% were the most effective treatments for the control of 

Ear/as spp. on okra. 

Guniam ci at, (1998) conducted -in experiment to determine the efficacy of 

insecticides (endosulfan, malathion. neem seed oil, fenvalerate and Bacillus 
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ilzunngieiis,s sub. sp. Kzuwtaki) for the control of Lanas i'iite/la. The results 

showed that the mosy eftbctive level of control was achieved by adopting a 

t- 	spraying schedule consisting of fenvalerate 5 weeks, endosultbn 7 weeks and 
0 

C 
	fenvalerate 9 weeks after crop uermination. 

Mathur ci at, (1998) reported that the combined application of 

monocrotophos 36 SI.. (1.0 litre/ha), followed by two sprays of Bacillus 

thuringiensis sub-sp. kurstaki (Btk) (Dipel- 81., 1.0 litre/ha) + methomyl 40 

sp (0.625kg/ha) produced the lowest fruit damage (4.21%) and highest fruit 

yield (4.07 t/'ha). 

Praveen ci at. (2001) conducted an experiment during January- March at 

C'oimbatore. Tamil Nadu. India to evaluate the effectiveness of different 

biological control agents against the major pests of okra. The results revealed 

that release/ application of the predator. ('/irysoper/a cameo (2500 larvae ha-

I release -I) + Econeem 0.3% (0.5 L/ha) for three times at IS day intervals 

starting from fruit borer infestation occurred. The percent fruit damage by ii. 

'ieic/la (9.2 1%) was reduced. Fruit damage in untreated control was recorded 

as 22.56 and 22.6%, respectively. The fruit yield (10326 kg1ha) and cost 

benefit ratio (CBR) (I: 2.60) was also higher when Cl cantea and F.coneem 
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0.3% were combined, compared with either C. cartica (9643 kg fruit'ha and 

1: 2.39) or Econeem 0.3% (9533 kg fruit/ha and I: 2.44) alone. 

A field experiment was conducted by Paul ci cii.. ( 199  ) in India for the 

control o! the okra fruit and shoot borer (LI t'llaula). They treated okra plants 

with cypermcthrin (15 gm/ha). fenvalerate (50 gm/ ha), acephat (375gm/ha). 

quinaphos (250gm/ha) and endosulfan (250gm/ha). All treatments reduced 

pod damage but cypermethrin treated plains were least inlèsted and gave the 

best yield. Treatment with Endosulfan (0.035% EC) had considerably lower 

fruit damage by Earicis t'iiteiIa than rest of the insecticides except endosulfhn 

(wp 0.0350,0') chlorpyriphos (0.02%) and NSKS (3%) [(Neem seed kernel 

suspension)] were found equally effective as chlorpvriphos (0.04%) 

triazophos(0.04%) and quinalphos(0.025°/â) is giving protection to okra fruits 

against E. rH/c//a (Patel c/at. 1997). 

Application olneem oil (at 0.1. 0.3 and 0. 5%) and endosulfan at (0.035 and 

0.07%). alone and together against the OSFB reduced damage and maximum 

yield was obtained with 0.07% endosulfan (Samuth iravelu and David, 1991). 

Treatment with endosulfan at 500 g/ha sprayed IS days after germination 

followed by 3 applications of fenvalerate at 50 g!ha 40.55 and 70 days afier 
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germination were most cost effective is controlling borer of okra during both 

summer and winter (KrishnaKumar and Srinivasan. 1987). ('haudhury vi cit, 

(1989) reported that if the insecticidal protection was not given the OSFB 

infested fruits were as much as 57 .1% with a yield of 9.83 kg/plot. But the 

plots protected with alternate weekly sprays of 0.03% phosphamidon and 

0.05% endosuhthn provided yield of 15.65 kg/plot with 101/,o fruit infestation. 

Tomar (1998) earned out a field experiment in Bilaspur. India to evaluate the 

biopesticide. Dipel a commercial fomiulation of Bacil/ztv I/niringiensLv var. 

Kursiaki at concentration 0. I percent combined with insecticides endosulfan 

35 EC (0.35%) and Dipel ± fenvalerate 20EC (0.0025%) were comparability 

and more effective compared to their single use. 

The economics of pest ntanagernent of OSFB were studied by Srinivasan and 

Krishnaku;nar( 1983) in Karnataka. India, for 3 growing seasons. Disulfoton 

granules at 1 kg ai /hia applied at tile time of sowing, followed by 0.1% 

carbaryl sprays at 40,50 and 60 days after germination in the rainy and late 

summer growing seasons, or 40 and 55 days germination in the winter 

season, gave the maximum crop yield and net income 
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CHAPtER 3 

MATERIALS AND METHODS 

The present study on "Infestation status and management of okra shoot and 

fruit borer, Ear/as tV//el/a F." was carried out at the experimental field of the 

Entomolosiv Division. Bangladesh Agricultural Research Institute ( BARI) 

(Jazipur. Bangladesh during April 2005 to July 2005. The materials and 

methods adopted in the study are discussed in the following sub-heading: 

3_I I4ocat.on 

The study area is situated at 24.09° North latitude and 90.26° East Longitudes 

with an elevation 018.4 meter from the sea level. 

3.2 Climates 

The ci imatic condition of Gazipur has unimodal rairithll pattern: most of the 

rainfall occurs during the months of May to September. The average rain thu 

is usually higher than 200 mm during November to March. The warmer 

months are April. May and June with mean maximum temperature of 3 I - 

34°C and the cold months are November, l)ecenibcr and January when the 

temperature ranges from 10-19°C. 
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3.3 Soil 

l'he area belongs to the Madhupur tract (AIT7-28). clay loam in texture 

havine low organic matter (1.12%) moderately slow permeability mid 

deficient in nitrogen, potassium and sulphur in comparison with the stamlard 

nutrient status. The soil is acidic in nature having p1-i between 5.9 to 6.1. 

3.4 Land preparation 

A tractor drawn disc plough followed by harrowing opened the land. For 

ensuring good tilth. power tiller was used. Tractor drawn Labeler was use to 

level the land. The plots were raised by 10 cut from the soil surface keeping 

the drain around the piots. 

3.5 Fertilization and manuring 

in all the studies, cow dung and other chemical fertilizers were applied as 

recommended by 1-laque (1993) and are shown in Fable 1. Entire amount of 

cow dung. TSP and MP were applied during final land preparation. The entire 

amounts of urea were applied as top dressing in two equal splits at 25. 40 

days after seed sowing. 
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Table I. Doses of'manures and fertilizers and their methods of application 
used for different studies 

ManuretFertiIizer Dose per lia 	Basal Dose 	Top dressing (kg/ha) 
(kg) 	(kg/ba) 	

First 	Second 

Cowdung 	5000 	Entire amount 	- 	 - 

Urea 	 150 	 - 	 75 	75 

TSP 	 120 	Entire amount 
J 	- 	- 

NIP 	 110 	Entire amount  

3.6 Seed sowing 

Seeds were sown directly in the pits. Two seeds were sown per pit. Before 

sowing the seed were soaked in fresh water for 24 hours. Pit to pit distance 40 

cm and line to line distance 50 cm were maintained. The plots were watered 

just after sowing and irrigated when needed. 

3.7 (:&ttiI practices 

After seed germination, a light irrigation was applied. Subsequent irrigation 

was done as when needed. Single healthy seedling with luxuriant growth per 

pit was allowed discarding others. Propping of each plant by bamboo sticks 

was provided to avoid their lodging. Necessaiy intercultural operations were 

done through out the cropping season for proper growth and development of 

the plants. Weeds and mulching were done to break the soil crust and to keep 
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the plots free from weeds. Stagnant water was effectively drained put at the 

time ol heavy rain. 

3.8 Study on infestation status 

3.8.1 Seed sowing 

Okra seeds of hARt Dharos-1 were Sown on third week of April 2005 

following the above described methods in the chapter 3.4. 3.5. 3.6 & 3.8 at 

Entomology Division Experimental field. E3ARI, Ciazipur. There were three 

plots (5x5 ni) and each plot was considered as one treatment replicated. 

3.8.2 Data collection 

Infestation of okra plants by okra shoot and Iiuit borer were monitored during 

both vegetative and reproductive stages. In fèsted shoots from 10 randomly 

selected plants were counted and recorded at weekly interval after careful 

examination on the presence of bores and excrcta at both vegetative and 

reproductive stage. Moreover, at reproductive stage. the infested fruits from 

10 randomly selected plants were also checked for OSFB infestation and 

recorded at 3 days interval (during the time of harvesting). The percent 

infestation of shoot and fruit was calculated with the following procedures. 

Number of infested shoots 
% Infestation of shoot = 	 '100 

Total number of shoots 
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Nuinber of infested fruits 
% Infestation of frtiit 
	

lOO 
Iotal number of fruits 

The correlation of different weather parameter especially temperature and 

rainfall with the infestation of' OSFB on shoot and fruit were also calculated 

to determine their effect on the pest population. 

3.9 Varietal preference study 

3.9.1 Seed sowing 

Okra seeds of' three variety/lines viz. Gazipur Local I. Gazipur local 2 & 

BARI Dharos-1 were sown on 4"  week of April 2005 following the above 

described methods in the chapter 3.4, 3.5, 3.6 & 3.8 at Entomology Division 

Experimental field, I3ARI. Gazipur. The plot size of this study was 5x5 in. 

RCB design was followed in this experiment with four replications. 

3.9.2 Data collection 

OSFB infestations on the three varieties/lines were monitored during both 

vegetative and reproductive stages. Infested shoots from 10 randomly 

selected plants were counted and recorded at weekly interval after careful 

examination on the presence of bores and excreta at both vegetative and 

reproductive stage. Moreover, at reproductive stage, the infested fruits fi'oni 
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10 randonilv selected plants were also checked for OSIB infestation and 

recorded at 3 days interval (during the time of harvesting). The percent 

infestation of shoot and fruit was calculated following the procedures 

described in the chapter 3.8.2. 

3.9.3 Statistical analysis 

All the data were analysed statistically followed by MSTAT programming 

and the mean values were judged by l.SD (11>0.05). 

3.10 Management with bio-rationales /chcmical 

Management of OSEB with different bio-rational and chemical pesticides 

was carried out at the experimental field of the Entomology Division, 

Bangladesh Agricultural Research Institute (BARI) Gazipur. Bangladesh 

during April-July 2005. 

3.10.1 Seed sowing & Experimental design 

Okra seeds of BAR! Dharos-1 were sown on 4th 
 week of April 2005 

following the above described methods in the chapter 3.4. 3.5. 3.6 & 3.8. 

The plot size of this study was 5x5 in. RCB design was followed in this 
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experiment with four replications. There were four treatments. They were as 

fbI lows: 

Ti = Neem seed kernel extract ill) 500 gin crushed kernel dissolved in 10 
11 

liters of water for 24 hours. The filtered water with dissolved 

Azadirachtin was sprayed. Spraying was started with high volume 

knapsack sprayer from 30 days after seed sowing (DAS) at 10 days 

interval. A total of 4 spraying were done. 

T2 = Neem oil @ 5 nfl /Iiter of water mixed with I in] trix was sprayed. 

Spraying of neem oil was done with high volume knapsack sprayer 

from 30 days after seed sowing (DAS) at 10 days interval. A total oN 

spraying were done. 

T3 

	

	Spraying of Dirnethoate (Tafgorc 40 EC th 2.5 ml / liter of water) was 

also done with high volume knapsack sprayer from 30 days after seed 

sowing (DAS) at 10 days interval. A total of 4 spraying were also done 

with chemical pesticides. 

T4= Untreated control. No pesticide or bio-rationales were applied in this 

treatment. 

3.10.2 Data collection 

OSFB infestations on different management treatments were recorded during 

both vegetative and reproductive stages. Infested shoots from 10 randomly 

34 



selected plants were counted and recorded at weekly interval after careful 

examination on the presence of bores and excreta at both vegetative and 

reproductive stage. Moreover, at reproductive stage, the infested fruits from 

ID randomly selected Plants were also checked for OSFB infestation and 

recorded at 3 days interval (during the time of harvesting). The percent 

inibstation of' shoot and fruit was calculated following the procedures 

described in the chapter 3.8.2. 

3.10.3 Statistical analysis 

All the data were analysed statistically Ibliowed by MS1'AT programming 

and the mean value were judged by LSD (P>0.05). 

3.11 Meteorological data 

Different metrological data viz, daily maximum, minimum and average 

temperature, relative humidity and rainfall were recorded from the 

Meteorological Department situated at Bangladesh Agricultural Research 

Institute. (iazipur campus about 500m away from the experimental field. 

Weekly meal) temperature and rainthfl were calculated and presented in 

Appendix I. 
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(:IIApTER 4 

RESUIITS AND DISCUSSION 

Results of different studies on infestation status and management of okra 

shoot and Ihiit borer, Ear/ac i'i!tel/a have been presented and discussed tinder 

the following sub-heading: 

4.1 Study on infestation status 

Shoot infestation started from 30 days after seed sowing (DAS) and 

infestation gradually increased thereafter. At 5 I DAS the shoot infestation 

reached to the peak and 32.41% shoot infestation was recorded during that 

time (Fig. 1). It is also revealed from the Figure I that shoot infestation 

declined after that and became almost zero during the time of senescence of 

the plants (12 I DAS). On the other hand fruit in festation started three weeks 

later than the shoot infestation. 1)uring the early weeks fruit infestation 

ranged from 1.93% (51 DAS) to 5.73 (86 DAS). From 93 DAS the fruit 

infestation increased rapidly and reached to its peak within two weeks, when 

17.49% of the fruits of okra were infested by OSFB. Infestation declined 

thereafter and at 121 DAS it was declined to 8.57%. Shoot inuistation was 

severe during the early part and fruit infestation during the later part of the 

crop cycle. 

However, OSFB damaged more shoots than the fruits. 
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Fig. 1. Percent shoot and fruit infestation of okra plants (BARI Dheros- 1) at different days after seed sowing at 
Entomology Division Experimental field. BAR!, Gazipur during 2005 cropping season 
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Fig. 3. Correlation of the infestation status of shoot infestation by 
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Fig. 5. Correlation of the infestation status of fruit infestation by 
OSFB with the corresponding rainfall 
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Both shoot or fruit infestations of okra by OSFB were positively correlated 

with temperature and rainfall. Figure 2 and Figure 3 shows the cozTelation of 

shoot infestation of okra with that of temperature and rainfall. In both the 

cases positive correlations were observed. Same results were also observed in 

case of fruit infestation by OSFB (Fig. 4 and Fig. 5). This indicates that okra 

shoot and fruit borer like hot and humid climate for its growth and 

development. 

4.2 Varietal preference study 

Among the three varieties/lines tested against OSFB. BAR! Dhcroslt I. 

consistently and significantly showed higher shoot infestation than the other 

two okra lines. Gazipur local I and Gazipur local 2 in all the observations 

(Table 2). Mean percent shoot infestation in BAR! Dheros I was 29.81 while 

that was 14.93% in Gazipur local I and 17.29% in Gazipur local 2. Same 

trend of results were also observed in case of fruit inèstation by OSFB 

(Table 3). Higher numbers of fruits of BARI Dherosh I were consistently and 

significantly infested with okra shoot and Ii'uit borer. Mean percent fruit 

infestation in BARI Dheros I was 12.15 while that was 6.92% in Gazipur 

local I and 8.23% in Gazipur local 2. So. it is revealed from this study that 

BAR! Dherosh I, which is a high yielding and virus free okra variety is 

40 



susceptibleto okra shoot and fruit borer. On the other hand some local 

germplasms like Ciazipur Local I or Gazipur Local 2 have the resistant 

potentiality against OSFB. 
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Table 2. Mean percent shoot infestation by OSFB on dilierent okra varieties limes recorded at Entomology 
Experimental field, BARI. Gazipur during 2005 cropping season 

Percent shoot infestation at different date of observations

70eall 
verall F 

5/26/2005 6/2/2005 6/9/2005 J 6/16/2005 6/23/2005 6/30/2005 7/7/2005 7/1 4/2005 - 	 I  

0.00 	U.91 	17,67 	15A1 	23.67 	237 	14.0 	1215 	14.93c 

Variety / 
Lines 

Cazipur 
Local I 

Gazipur 	1.25 
Local 2 

1-1 
5.75 Fs I 

3.74 	1 20.41 

1&83 	23.33 

	

22.17 	24.83 

	

43.75 	48.75 

	

32.12 	17.08 

	

40.91 	31.25 

	

16.77 	I 17.29 be 

	

RED 
	

Ia 

Means followed by the same letter are not significantly different (P>0.05. LSD test) 
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Table 3. Mean percent fruit infestation by OSEB on different okra varieties limes recorded at Entomology 
Experimenta' field, BARI, Gazipur during 2005 cropping season 

Variety 
Lines ____________ 

Percent fruit infestation at differeiit date of observations 

il 

[Oeraii 

6/4/aC &7/O 6/1 0/05 

__________ 

6/13705 	6/1 6/05 6/19/05 

______ _________________ 

6/22/05 6/25/05 6/28/05 

____________ 

7/1/05 7/4/05 
Mean 

j Cazipur 
Local I 

0.00 2.01 4.35 6.64 	4.66 5.73 8.96 12.09 15.43 8.67 7.65 6.92 c 

Gazipui 
LocaI2 

1.03 3.35 5.36 7.37 	6.34 8.35 7.56 14.26 16.45 11.43 8.96 8.23 be 

B AR! 
Dharosi 

2.05 4.54 6.35 8.34 	7.98 11.68 14 .36 

.J.____  

17.13 2 
___

3.49 21.76 
 __ 

15.97 
_____ 
12 .15 a 

N1eans t'hIInwed Irt' 
tiiii icantiy olizerent (I-'>(J.U), ISU test) 
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4.3 Management with bio-rationales /chemical 

Study of) (lie okra shoot and fruit borer nianagenient was done at Entomology 

Division experimental field. BARI. Gazipur during 2005 cropping season. 

Fhree treatments, viz. neern seed kernel extract (500 gin crushed kernel 

dissolved in JO liters of water for 24 hours. The filtered water with dissolved 

Azadiraehtin was sprayed). neeni oil (5 nil/liter of water mixed with I ml trix 

was sprayed). Dimethoate (Tafgore 40 EC (2i) 2.5 ml! liter of water) were 

evaluated for OSFR control along with a untreated control. 

It is revealed from the Table 4 that significantly lowest shoot infestations 

were observed in the neem oil and neem seed kernel extract treatments. Shoot 

inibstation from 40 days afier seed sowing to 89 DAS was significantly less 

in those two treatments than the diamethoate treated plots as well as untreated 

plots. During the initial periods (40 DAS to 54 DAS) no significant 

difference in shoot infestation by OSFB was observed between the 

diamethoate (Tafgor 40 EC) treated plots and that of untreated ones. 

However, after 54 DAS shoot infestation in the dimethoate treated plots 

became significantly lower than the untreated ones. 	I lighest shoot 

infestations were found in untreated plots. The overall mean shoot 

infestations were 7.85%. 6.95%. 13.62% and 21.76% in neeni seed kernel 
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extract, neem oil, dimetlioate and untreated control treated plots, respectively. 

It is also revealed from the Table 5 that average reduction of 63.92%, 68.06% 

and 37.40% shoot infestations were happened over untreated control due to 

the intervention of neem seed kernel extract. neem oil and Tafgor 40 EU 

treatments, respectively. 

Fruit infestation almost followed the same trends of result due 10 the effect of 

those treatments. I lowever, chemical pesticide. dimethoate performed better 

in the reduction of fruit infestation than shoot infestation. It is revealed from 

the Table 6 that significantly lowest Fruit infestations were observed in the 

neem oil and neem seed kernel extract and diniethoate treatments. Fruit 

infestation from 47 days after seed sowing to 89 DAS was significantly less 

in those three treatments that) untreated plots. 1-ugliest fruit infestations were 

recorded in untreated plots. The overall ulean fruit infestations were 3.49%. 

3.11%. 4. 18% and 8.93% in neem seed kernel extract, neem oil. dimethoate 

and untreated control treated plots, respectively, It is also revealed from the 

Table 7 that average reduction of 60.94%. 65.21% and 53.16% Fruit 

infestation were happened over untreated control due to the effect of neem 

seed kernel extract, neem oil and 'l'afgor 40 EC treatments, respectively. 
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Table 4. Effect of dilièrent management treatments on the shoot infestation by OSFR at Entomology Division 
experimental field. BARI. Gazipur during May-July. 2005 

Percent shoot infestation 

40 	47 	54 	GI! 68 
DAS DAS DAS DAS DAS 

108 a 	3.77a 	8.54 a 	10.25 a 	6.87 a 	12.34 a 	8.34a 1 9.64a 	7.85 a 

7.34 a 9.38 a 8.37 "8..6 	6.95 a 

	

16.33 b 	18.33 b 	17.65 b 1 16.24 h 	13.62 b 

Untreated control 	3.88 a 	7.89 b3.22 b j 27.78 c31.24 e 36.790 31.56 c 	3+1.76c    .  

Means followed by the same letter are not significantly different (P>0.05, LSD test) 	 - 

Treatment 

Neeni kernel extract 

Neem oil 

Tafgor 40 EC 

2.68 a 1 3.55 a I 6.79a I 8.69a 

4.I1a 1 6.88b I lI.11bj 18.33b 

75 
DAS 

Mean 

82 	89 - 
DAS I DAS 

46 



Table 5. Percent reduction / increase of the shoot infestation by OSFB over uniTeated control due to the effect of 
different treatments in okra at Entomology Division experimental field, BAR I. Gazipur during May-July. 
2005. 

Treatments 	I 	Percent reduction of shoot in festation over untreated control 	I 	Mean 

40 	47 I 54 	61 	68 	75 	82 	89 1 

	

i DAS DAS DAS DAS 	DAS DAS DAS DAS 

Neem kernel extract 	20.62 	52.22 	35.40 	63.11 	78.01 	66.45 	73.57 	67.15 	63.92 

Neem oil 	 30.92 	55.01 	48.64 	68.71 	76.51 	74.51 1  73.47 	70.39 	68.06 

Tafgor40 EC 	-05.92 	12.81 	15.96 	34.01 	47.72 	50.17 	44.07 	44.67 	37.40 

Untreated control 	0.00 	0.00 1 0.00 	0.00 	0.00 	0.00 	0.00 	0.00 	0.00 
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Table 6. Effect of different management treatments on the fruit infestation by OSEB at Entomology Division 
experimental field, BAR!. Ciazipur during May-July. 2005 

LQtlIICLIt Percent fruit infestation 	 Mean 

40 	47 	54 	61 	68 	75 	I 	82 	89 
DAS 	DAS 	DAS 	DAS 	DAS 	DAS 	DAS 	DAS 

Neern kernel extract 1.87 a 	2.34 a 	2.46 a 	3.54 a 	3.78 a 	4.68 a 	4.25 a 	4.98 a 	3.49 a 

Neem oil 2.31 a 	2.64 a 	2.25 a 	2.98 a 	1 	3.32 a ]-3.66a 	3.58 it 	4.12 a 	3.11 a 

- Tafgor4OEC .th  . 	.  	. 	.a 	724ab 	4.18a 

33a 5 	4.35 b 	6.64 h 	4.66 b 	5.73 b 	12.09 b 	173 

 

Untreated control  . . 	17.49 b 1-8 93 b 

\jiennc VnhTrts:a,l In, •h. t ..... 	---------- 	....• 	 - 	-  c ittc wv HOt signiricantiy clitterent (F>U.05. LSD test) 

IP 



40 
DAS 

Neem kernel extract - 44.17 

Neeni oil 	 31.04 

Tafgor 40 EC 	62.98 

Untreated control 	0.00 

47 
DAS 

46.21 

39.31 

54 
DAS 

62.95 

66.11 

61 
DAS 

24.03 

36.05 

14.81 

68 
DAS 

34.03 

42.06 

& 
I 0 fl 

3 I  

0.00 

Table 7. Percent reduction / increase of the fruit infestation by OSEB over untreated control due to the effect of 
different treatments in okra at Entomolog 
2005. 	

y Division experimental field. BARI, Gazipur during May-July, 

75 	82 	89 
DAS DAS DAS 

61.29 	75.18 	71.52 

69.73 	79.11 	76.44 

62.61 	65.09 	58.61 

0.00 L 0.00 	0-0 

freatinent 
	

Percent reduction of fruit infestation over untreated control 	 Mean 

60.94 

65.2! 

53.16 

0.00 
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As okra is quick harvestable vegetable so it is not 'vise to spray at every one 

week interval. On the other hand okra matures very quickly, so it must be 

ready for harvest within the retention period of toxic pesticide. In this study it 

was revealed that neem seed kernel extract and neern oil spray at 10 days 

interval can control the pest very much effectively. So it will be better to use 

those environmental friendly blo-pesticides for the management of okra shoot 

and fruit borer. 
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CHAPTER 5 

SUMMARY AND CONCLUSION 

Several experinients have been undertaken to determine in istation status, 

varietal preference of okra shoot and i'ruit borer. Eanas iiieI/a and also to 

develop their management tactics in the Entomology Division Experimental 

field. I3ARI. Gazipur during 2005 cropping season. 

Shoot infestation started from 30 days after seed sowing (DAS) and 

infestation gradually increased thereafter. .At 51 DAS the shoot infestation 

reached to the peak and 32.41% shoot infestation was recorded during that 

time. Shoot infestation declined after that and became almost zero during the 

time of senescence of the plants (12 I DAS). On the other hand fruit 

infestation started three weeks later than the shoot infestation. During the 

early weeks fruit infestation ranged from 1 .93% (51 DAS) to 5.73 (86 DAS). 

From 93 DAS the fruit inibstation increased rapidly and reached to its peak 

within two weeks, when 17.49% of the fruils of okra were infested by 05113. 

Infestation declined thereafier and at 121 DAS it was declined to 8.57%. 

Shoot infestation was severe during the early l)an and fruit infestation during 

the later part of the crop cycle. 
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Both shoot or fruit infestations of okra by OSFI3 were positively correlated 

with temperature and rain fall. This indicates that okra shoot and fniit borer 

like Jim and humid climate for its growth and development. 

Amone the three varieties/lines tested against OSFB. EARl Dherosh I. 

consistently and significantly showed higher shoot infestation than the other 

two okra lines. Gazipur local I and Gazipur local 2 in all the obsenations. 

Mcan percent shoot infestation in BAR! Dheros I was 29.81 while that was 

14.93% in Gazipur local 1 and 17.29% in Gazipur local 2. Same trend of 

results were also observed in case of fruit infestation by OSFB. Mean percent 

fruit in!èstation in BARI Dherosh I was 12.15 while that was 6.92°/a in 

Gazipur local I and 8.23% in Gazipur local 2. So, it is revealed from this 

study that BAR! Dharosh I is susceptible to okra shoot and fruit borer. On the 

other hand some local germplasms have the resistant potentiality against 

OS ElI 

Among the management treatments significantly lowest shoot inibstations 

were observed in the neem oil and neem seed kernel extract treatments. Shoot 

infestation from 40 days after seed sowing to 89 DAS was significantly less 

in those two treatments than the diamethoate treated plots as well as untreated 



plots. During the initial periods (40 DAS to 54 DAS) no signifIcant 

difference in shoot infestation by OSFI3 was recorded between the 

diamethoate (Tafgor 40 EC) treated plots and that of untreated ones. 

I lowever. alley 54 DAS shoot inflstation in the dimethoate treated plots 

became significantly lower than the untreated ones. 	I lighesi shoot 

infestations were recorded in untreated plots. The overall mean shoot 

infestations were 7.85%, 6.95%. 13.62% and 21.76% in neem seed kernel 

extract. neem oil. dimethoate and untreated control treated plots, respectively. 

Average reduction of 63.92%, 68.06% and 37.40% shoot infestations were 

happened over untreated control due to the intervention of neem seed kernel 

extract. neem oil and Tafgor 40 [C treatments. respectively. 

Fruit infestation almost followed the same trends of result due to the effect of 

those treatments. However chemical pesticide, dimethoate performed better 

in the reduction of fruit infestation than shoot infestation. Significantly lowest 

fruit infestations were observed in the neem oil and neem seed kernel extract 

and dimethoate treatments. Highest fruit infestations were recorded in 

untreated plots. Average reduction of 60.94%. 65.21% and 53. 16% fruit 

infestation were happened over untreated control due to the effect of neem 

seed kernel extract, neeni oil and Tafor 40 EC treatments, respectively. As 
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okra is quick harvestable vegetable so it is not wise to spray toxic pesticide at 

every one week interval. This study revealed that neem seed kernel extract 

and neem oil spray at 10 days interval can control the pest very much 

effectively. So it will be better to use those environmental friendly bio-

pesticides for the management of okra shoot and fruit borer. 
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Appendix I .Veek1y mean daily maximum and minimum temperature (0 
C) and 

rainfall (mm) during the period of May '05 to July '05 recorded at 

meteorological station. BARI (Bangladesh Agricultural Research 
Institute) 

Month 	Week LMean_Temperature ° C) 	Rain 
fall(mm) 

Maximum Minimum 

	

32.20 	18.30 	 2.86 

21 	33.59 	23.56 	 457 

May 	 3"' 	 32. 13 	23.30 	3.57 

4ih 	
32.47 	24.01 	 7.86 

	

5111 35.2 7.70 	 0.00 

- 1 	 35.20 	26.53 	 2.00 

2nd 	
27.34 	 0.43 

June 	 3"' -- 	30.96 	- 26.51 	 4.29 

4111 	
31.53 	26.34 	- 5.57 

5111 	
29.05 	25.60 	 2.00 

	

30.63 	25.33 	20.29 

2'"' 	- 	30.81 	26.22 	 18.43 

July 	 3 
rd

31.71 	 25.84 	 8.57 

4ih - 
	33.37 	26.73 	 12.43 

01 	
33.50 	1 	27.37 	j 	0.00 

6n'E ;r.th 	!CLt.? 
Library
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