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ABSTRACT 

Field investigations were carried out on succession of 

important insect-pests and yield losses due to pest complex in 

okra during kharif, 2007 at the College farm, Navsari Agriultural 

University, Navsari. The pest sequence studies undertaken in five 

different cultivars viz; Parbhani Kranti, Arka Anamika, Pusa , 
Sawani. GO-2 and LSVT (AOL-03-1) of okra revealed that the 

crop was attacked by several pest species. Important pests 

recorded at different stages of crop growth were aphid, 

Aphis gossypii Glover; jassid, Amrasca bigullu/la biguttll/la 

(Ishida); whitefly, Bemisia tabaci (Gennadius); 
• mite, 

Tetranychus macfarlanei (Banker and Pritchard); shoot and fruit 

borer, Earias vitte/la (Fabricus) and Helicoverpa 
• arl1l1gera 

(Hubner). Activity of green lacewing, Chrysoper/a sce/estes 

(Banks) and lady bird beetle, Coccine//a septempllnctata 

(Linnaeus) predating on sucking pests were also observed. 

The incidence of sucking pests like jassid and whitefly 

commenced fourth week after sowing (W AS) i.e last week of July 

and fluctuated through out the crop season. Among them, whitefly 



multiplied comparatively at a faster rate reaching to peak level 

(4.18 adults/ leaf) during last week of August whereas population 

of leafhopper increased gradually and attended its peak during 

third week of September (5.52 jassids/leaf). Similarly, aphid 

population initiated in the first week of August and reached to 

peak level (18.50 aphids/leaf) during first week of October. 

Whereas, mite population started first week of September and 

reached to the peak level (18.20 mites/leaf) during the last week 

of September. In case of shoot and fruit borer, population built up 

was initiated in fourth week after sowing (last week of July) and 

reached to the peak level (1.35 larvae/plant) during the second 

week of September. 

The two predators • 
VIZ' , green lacewing and lady bird 

beetle occurred first week of August to third week of October. 

Out of the two predators, chrysopid appeared first between 4 and 

9 WAS and reached its maximum intensity 8 WAS. Later on, the 

coccinellids swung into action 9 WAS and prevailed throughout 

the remaining crop season, the later on reached to peak level 13 

WAS. The two predators viz; green lacewing and lady bird beetle 

appeared at different period exerting to some extent natural check 

on sucking pests. 

Among different okra cultivars tested, Parbhani Kranti 

cultivar was found to be the most susceptible than Arka Anamika, 

Pusa Sawani, GO-2 and LSVT (AOL-03- I) cultivars to the attack 

of most of the pests. 

Among various weather parameters studied, temperature and 

sunshine hours had positive influence on the population of aphid, 
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whitefly and also the green lacewing, while temperature, relative 

humidity, sunshine hours, rainy days and evaporation had positive 

influence on the population of jassid, mite and shoot and fruit 

borer. Rain fall and wind velocity had marked negative effect on 

the attack of most of the pests population. 

Avoidable losses caused by insect-pests were worked out in 

Parbhani Kranti cultivar of okra. For this purpose, six levels of 

protection were tested alongwith no protection. Pesticide 

application was resorted to in a treatment only when one or more 

pest populations crossed their respective threshold level. 

Different protection levels were: Protection against insect pests 

throughout crop season. (Seed treatment + need based application 

of insecticides) (T d, protection against insect pests from 30 days 

onwards (T 2), protection against insect pests from 45 days 

onwards (T3), protecti'on against insect pests from 60 day onwards 

(T4)' protection against insect pests up to 45 days i.e. seed 

treatment (T 5), protection against insect pests up to 60 days (Seed 

treatment + need based application of insecticides) (T 6) and no 

protection against insect pests (T 7)' 

The results revealed that the need based application of 

pesticide warranted maximum of two sprays of pesticides to 

protect the crop throughout the crop season (T d for controlling 

the pest complex during particular period of okra crop. The 

maximum reduction in population over 

(62.93 %), jassid (71.41 %), whitefly (88.75 

control in aphid 

%), mite (81.90 %) 

and E.vitte/la (98.45 %) was recorded in treatment T\. 



The highest okra fruit yield was recorded in treatment of 

protection throughout the crop season (T I) (1548 kg/hal. whereas 

the lowest (1090 kg /hal in the treatment of no protection (T,). 

Thus, the treatment T I proved to be the best among all the levels 

of protection. The maximum per cent increase in fruit yield over 

control was recorded in the treatment of T I (41.94 %) and proved 

to be the best in protecting okra crop against different pests. The 

corresponding lowest increase in okra yield over control was 

recorded in T 4 (11.09 %). 

The highest loss (29.59 %) in yield of okra fruit could be 

avoided in T, followed by T 6 and T 2 with and extent of 29.08 and 

17.80 per cent, respectively. Least avoidable loss (10.00 %) were 

recorded in T4 followed by T3 (10.65 %) and Ts (11.09 %) 

treatments. , 
The best treatment from economic point of view was 

found to be T6 (BCR=I: 9.63) which was followed by T, (1: 4.04) 

whereas, the lowest BCR (I: 0.42) was obtained in the treatment 

of T 4 · 
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I. INTRODUCTION 

Okra or Lady's finger (Abelmoschus esculentus (Linn.) 

Moench), commonly known as • Bhindi' has origin in tropical and sub 

tropical Africa, belongs to the family Malvaceae. It has been grown 

in the Mediterranean as well as in the tropical and sub tropical 

regions of many countries. It is also one of the most common 

vegetables grown extensively all over India including Gujarat. 

Okra fruit is a good source of nutrients and minerals as 

each 100 gm edible portion contain 1.9 gm protein, 0.2 gm fat, 0.7 

gm minerals, 0.4 gm carbohydrates, 1.2 gm fiber, 66 mg calcium, 43 

mg magnesium, 1.5 mg iron, 56 mg phosphorus, 10.3 mg potassium, , 
6.9 mg sodium, 0.19 mg copper, 30 mg sulphur, 8 mg oxalic acid, 88 

I.V . vitamin A, 63 I.V . vitamin B, 13 mg vitamin C, 0.1 mg 

riboflavin, 0.07 mg thiamine and 0.6 mg nicotinic acid (Chaudhari, 

1967). The okra fruits are also used in various medicinal purposes 

(Nadkarni, 1927). This suggests the fairly nutritive and medicinal 

value present in the fruits. Okra is an excellent source of iodine, 

which is necessary for the resistance against Goiter. It is also good 

for the people suffering from heart weakness (Yawalkar, 1980). 

Besides the use of green fruits as vegetables, it is also 

used in the curry preparation, stewed with meat and cooked into 

soups. The fruits are also canned green or dried for off season 

consumption, when ripe; the black brown white eyed seed are roasted 

and used as a substitute of coffee in Turkey (Mehta, 1969). Twenty 
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per cent edible oil can be obtained from okra seeds (Nandpuri and 

Singh, 1967). Its mucilaginous extract of green stem is used for 

clarifying 
• • • • 

In Jaggary and gur manufacturing sugarcane JUice 

(Chauhan, 1972). The mature fruits and stem contain crude fibre 

which are used in paper industries and mucilage as substitute for soap 

to remove oil. Its fibre from stem are spined into roaps in the 

villages. 

Among the vegetables, okra is a hardy and short duration 

vegetable crop and can be profitably cultivated in summer, when 

other vegetables are not in the fields and markets, thus fetching 

handsome profit to the farmers. Okra raised for seed production is 

also profitable. 

In Indiil" okra grown mainly during kharif and summer 

seasons in the states of Uttar Pradesh, Madhya Pradesh, Karnataka, 

Maharashtra and Gujarat. In Gujarat state, it occupies an area about 

43,011 ha with 3,66,125 MT annual production and productivity 8.51 

tone per ha (Anonymous, 2007). 

Introduction of high yielding varieties has induced 

ecological succession and increased the magnitude of pest problem in 

okra agro ecosystem thereby forcing the farmers to rely hearing on 

the use of insecticides. Frequent insecticidal application do not 

justify the economic losses and ecological disturbances eventually 

create many problems like resurgence of minor pests, destruction of 

natural enemies, development of resistant biotypes and environmental 
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pollution. Apart from this, the okra fruits are harvested at shorter 

interval and hence insecticidal application at fruiting stage is always 

considered as crucial due to possibilities of residue hazards to the 

consumer. Under this distressing situation the need of the hour is to 

initiate varied and sophisticated research for developing a sound, safe 

and economic pest management strategy in which the use of 

insecticides should be minimized or avoided. 

Okra is attacked by number of insect pests and mites, 

during different growth stages and seasons. The major pests of okra 

include spotted bollworm, Earias vittella Fabr.; jassid, Amrasca 

bigutlula bigullula (Ishida); aphid, Aphis gossypii (Glover), leaf 

roller, Sylepta derogate Fabr.; mite, Tetrallychus mac/ar/allei Baker 

and Pritchard and'whitefly, Bemisia tabaci (Gennadius). Among the 

pest of minor importance, mention may be made of banded blister 

beetles (Mylabris phalerate Palls and M. pustulata Tunbergo), blue 

flea beetle (Podagarica bowringi Baly.), cutworm (Agrotis spp .), 

dusky cotton bug (Oxycarenus laelus (Kirby», grey weevil 

(Myllocerus blandus Faust), mealybugs (Nipaecoccus lIapae Maskell 

and Ferrisia virglltas Cockerell), plant bug (Coptosoma cribraria 

Fabr.), scale insect (Saissetia nigra Nietnerl, semiloopers (Acontia 

graellsi Feisth and Allomis /Iava Fabricius), shoot bug (Eurybrachys 

tomentosa Fabr.), shoot weevil (A/cides bubo Fabr.), stem weevils 

(Alcides afflaber Aurive.) and stem borer (Sphelloptera gossypii 

Cotes) (Vevai, 1969). 
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Fruit and shoot borer and jassid are serious pests of okra 

throughout the India. These pests are found active in okra fields all 

the year round in overlapping generation and cause considerable 

damage to the crops. They are also the major responsible pests for its 

effects on production (Srinivasan et aI., 1973 and Prasad et aI., 

1983). 
• 

Average loss in plant height, the number of leaves per plant and 

weight of healthy fruits can be as much as 49 .8, 45.1 and 69.0 per 

cent respectively due to combined effect of jassid and shoot and fruit 

borer (Rawat and Sahu, 1973). According to Singh and Kumar (1974) 

and Uthamaswamy et al. (1977) shoot and fruit borer is the most 

important pest and one of the major limiting factors in profitable 
"-

cultivation of okra. There can be as much as 49 to 77 per cent fruit 

damage by Earias spp. (Mote, 1977; Krishnaiah et al., 1976 and 

Krishnaiah, 1980). The jassid alone can cause 40 to 50 per cent loss 

in yield (Krishnaiah, 1980). Whitefly B. tabaci is a serious pest as 

well as vector of the yellow vein mosaic disease. It is found that in 

advance stage of virus infection, the photosynthetic activity is 

reduced to a tune of 15 to 20 per cent in infested plant (Goodman et 

al., 1967). The virus is reported to cause reduction in pigments 

(Mandahar and Singh, 1972 and Ramaih et al., 1972), reduction in 

leaf size, delayed flowering (Dubey, 1974) and reduction in plant 

growth (Sastry and Singh, 1974). 

, 
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In Gujarat, it has been reported that whitefly can cause as 

much as 16 .28 per cent losses to marketable fruits due to virus 

infection (Anonymous, 1984). Aphid is a polyphagous sucking pest 

and also found damaging okra all over India . It also act as vectors of 

virus diseases and transmit mosaic, leaf curl etc. (Butani and Verma , 

1976). Mites feeding on okra plant also tend to have reduction in leaf 

carbohydrates; moisture, resin, phosphorus and calcium' content 

(Palaniswamy et al., 1977). Spider mite T. macJarlanei cause damage 

and exert a loss in yield of okra fruits upto 23.55 per cent in South 

Gujarat conditions (Anonymous, 1995). 

A study of pest succession is very useful in devising 

ecologically sourf'd and economically viable "Integrated Pest 

Management" programme . Such studies in crop ecosystem are 

important in anticipating incidence of insects with regard to the crop 

stand and environment (Vekaria and Patel, 1999). In view of this, the 

present study was under taken with the following objectives . 

OBJECTIVES: 

1. To study the succession of important pests in different cultivars 

of okra under South Gujarat conditions . 

2. To work out correlation between incidence of pest and weather 

parameters. 

3. To estimate the avoidable yield losses due to important insect 

and mite pests. 



• 
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II. REVIEW OF LITERATURE 

Okra crop is attacked by several insect pests starting 

from the seedling stage till harvesting of the crop, causing 

substantial reduction in yield of okra . Succession in general 

refers to the act of repeated following up of one by another in 

order of time or space. Successional changes are orderly and 

develop in a certain sequence. Information on succession of 

different pests of a crop helps in understanding the order of 

occurrence of various pests and the critical period during which 

pest management measures are to be initiated. Studies of pest 

succession will also give an idea of simultaneous occurrence of 

insect pests causillg identical damage during the particular period 

of crop growth so that it may be helpful in divicing "Integrated 

Pest Management" strategy. 

2.1 Succession of important insect and mite pests 

Dhamdhere et al. (1984) studied occurrence and 

succession of pests of okra during kharif season 1980 and summer 

1981 at Gwalior, Madhya Pradesh, India. The result revealed that 

the jassid (A . biglltlllia biglltfula) remained active throughout the 

crop season. Moreover, the low humidity during kharif appeared 

to be conducive for the population build up, whereas shoot and 

fruit infested due to the borer (E. viltella) in khari{ ranged 

between 5.5 to 23.90 and 25.93 to 40.90 per cent and in summer 

season it ranged between 4.65 to 17.15 and 1.75 to 16.62 per cent, 

respectively. Temperature and humidity had no apparent effect on 
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the pest activity in khari{ but in summer the pest activity 

increased with rise in humidity. 

Dubey el al. (1999) studied the insect pest succession 

in okra during summer in 1996 at Chhattisgarh, Madhya Pradesh, 

. lndia, to determine the pest infesting okra cultivar. Parbhani 

'.: Kranti was found to be infested by A. biglllllllia bigtlllllla, 
• 

'E. vittella. B. labaci. H. armigera. Aerocercops bi{asciala.Thrips 

tabaci. A. gossypii. Podogria. Allomsis flava. Sylepta derogata. 

Dysderchtls koenigii. and Nezara viridllla, whereas, on the basis 

of there occurance and infestation, A. bigtllttll/a biglllltl/a, E. 

vittella. B. tabaci. and H. armigera were the major pests and 

remaining were c011sidered as minor pests. 

An experiment was conducted on insect pest infesting 

okra during the khar([ and summer seasons of 2002 and 2003, 

respectively at Raipur by Netam el al. (2007b). The results 

revealed that during khari[ 2002. important insect pests viz .. 

A. bigtlttu/a biglltlllla. B. tabaci. H. armigera. A. flava. 

D. koeniggi. and N. viridllia were recorded in okra. However, 

during rabi 2003, five insect pests were found damaging to the 

okra viz., jassid, whitefly, shoot and fruit borer, semi looper and 

leaf miner. Moreover, the whitefly, aphid and leaf miner were 

recorded with low incidence in vegetative stages of crop during 

both the season . 

2.1.1 Varietal screening 

Srinivasa and Sugeetha (2001) screened nine okra 
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cultivars viz., Arka Abhai, Line 199. KS 410, Parbhani Kranti, 

Hybrid 7, Varsha Uphar and Pusa Sawani for resistance to the 

major pests including leaf hopper. red cotton bug. fruit and shoot 

borer and spider mite. during the khari( 1997 and summer 1998 

in Karnataka, India. The result showed that cv. KS 410 had lowest 

number of hopper, while Parbhani Kranti. Line 199 and GOH-I 

were most preferred by hoppers during the khari( season. whereas 

red cotton bug was abundant only during khari( Cultivars Arka 

Abhay and GOH-I had low number of bugs, while Parbhani 

Kranti and KS-410 had high number of bugs. Moreover. the fruit 

borer and spider mite were more severe during summer than 

kllar!( season. However, GOH-I had low mite incidence during 

khari! and high iI},cidence during summer. 

Kumar and Singh (2002) screened twenty-two okra 

cultivars for their resistance to A . bigllttllia bigllfllila in Faizabad. 

Uttar Pradesh, India during summer season of 1999. The result 

showed that A. bigllllllia bigllllll/ll was observed fourteen days 

after transplanting of okra cultivars. The pooled nymphal 

population of the pest was found lowest in Punjab Padmini 

followed by DOV-91-4 and Arka Anamika and highest in Pusa 

Sawani. Whereas, the lowest leaf injury was recorded in Arka 

Anamika followed by Punjab Padmini and highest in Pusa Sawani. 

An experiment was conducted during 2000 and 200 I 

khari! season in Rajendranagar. Andhra Pradesh. India. on okra 

cultivars viz .. Vijaya. Varsha. HYOH-I. AROH-47. MBORH-913. 

NOH-IS, JNDOH-I, KOH-I Arka Anamika and Arka Abhay to 
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screen the resistance for yellow vein mosaic virus and fruit borer 

incidence. The result revealed that the NOH-IS had the highest 

yield (74.8 q/ha) with 11.9 per cent yellow vein mosaic disease 

incidence. However, NOH-IS, JNDOH-I, AROH-47 and HYOH-I 

were at par with each other for yield and yellow vein mosaic virus 

disease incidence. Whereas, the incidence of fruit borer ranged 

from 21.7 per cent (MBORH-913) to 29.2 per cent (Vijaya). 

MBORH-913 had the lowest fruit borer incidence and NOH-IS 

had the highest marketable fruit yield which was at par with 

JNDOH-I, HYOH-l, AROH-47 and Vijaya (Neeraja et ai., 2004). 

A field experiment was conducted at Haryana, India, in 

2000 and 200 I, to screen different okra genotypes for resistance 

to the cotton lea1' hopper based on nymph population and leaf 

injury indices by Singh and Dhankar (2005). The result revealed 

that the genotypes HRB 128-1-1, HRB 118-2-1, HRB 105-2-2 

(GS) and HRB 111-1-1, which harboured lower nymph population 

and showed visual injury indices (2.71 to 2.89) were designated 

as resistant. Whereas, the genotypes having higher nymphal 

populations (HRB 107-4-1, HRB 121-1-1, HRB 130-1-1) 

exhibited severe injury indices (4.08 to 4.21). Moreover, the 

genotypes HRB 108-2-1, ST 2 and the cultivar Varsha Uphar were 

moderately resistance to the leaf hopper. 

Sumathi (2005) screened fifteen okra varieties against 

aphid and leaf hopper and revealed that cultivars MF I (AA), 

AAXOHD 2 , OHD), XOHD 2 , Varsha Uphar, OHD h MF 1XOHD 2 , 

Arka Anamika, MF2XMF3 , MF 1XMF 2 and MF 2XMF 1 were 
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moderately resistant to the aphid and MF I, OHD 2 and MF
2
XMF

3 

were resistant to the leaf hopper. 

Mandai el al. (2006a) evaluated different okra 

cultivars viz., Arka Abhay, Arka Anamika, D-1-87-5, D-I-87-16, 

HRB-55, KS-312 and Pusa sawani against the fruit and shoot 

borer. The result showed that the shoot and fruit infestation was 

lowest in 0-1-87-5 and highest in Pusa sawani whereas, D-I-87-5 

and 0-1-87-16 were considered as highly resistant to the shoot 

and fruit borer. 

Manual el al. (2007) studied the field screening of 

okra cultivars against red spider mite during 2000 and 2001. The 

result showed that the cultivars viz; Arka Anamika, Arka Abhay, 

0-1-87-5, 0-1-87-16 and HRB-55 had lower infestation while, the 

cultivar Pusa Sawani showed comparatively more infestation. The 

cultivars viz; Arka Anamika and D-I-87-5 were categorized as 

resistant whereas, the cultivar Pusa Sawani was found 

comparatively susceptible to the mite. 

Netam et al. (2007a) studied the resistance of twenty­

four cultivars against E. villella on percentage of fruit damage, 

total number of damaged fruit, total yield and yield losses were 

evaluated during khar!f 2002 in Chattisgarh, India. The result 

showed that the cultivars VRO-5, VRO-6, BLS-55, OH-77 and 

VRO-3 recorded lower percentage of fruit damage. 

On the basis of screening of twelve okra genotypes 

against spider mite for two years the result showed that cultivar 
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AOL-04-02 and JOL-05-07 were found less susceptible while 

Parbhani Kranti, GO-2 and JOL-05-07 were found highly 

susceptible to mite population (Anonymous, 2008). 

2.1.2. Correlation between incidence of pest and weather 

parameters 

A) Sucking pests: 

a) Aphid: Aphis gossypii Glover 

According to Butani and Verma (1976), the A. gossypii 

was found to damage okra during winter and the dry weather was 

very congenial for its rapid multiplication while the rain brought 

down its population considerably. 

In Russia, cotton aphid (A . gossypii) had two peaks, 

one in May-June and second in August-September. Further, the 

fluctuation in number and distribution of the aphid was affected 

by weather condition and favoured by low temperature and high 

humidity. The optimum conditions for its multiplication were 

mean day and night temperature of 20°C (68°F) and relative 

humidity of 60 per cent (Stepantzev, 1939). 

According to Senapati and Mohanthy (1980). the 

A. gossypii on colton occurred in August-February and July at 

Keonjhar in Orissa. The maximum incidence was recorded during 

August-December and December-January in khariJ and rabi 

season, respectively. Roy and Behura (1983) have suggested that 

for winter cropping of COlton, control measures against aphid 
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should be taken during Novcmbcr-Janullry in Orissa as A. gossY!,ii 

population remained high during this period. 

Khan <'I al. (Il)R4) reported that population of aphid 

(A. gossypii) reached to a peak in the fourth week of January and 

the first week of February. therl!after it dl!clincd sharply. 

According to Dhamdhere el Cli. (19114), tht: A. gossypii 

was noticed only on kll<lri( okra crop and remaint:d activ'e from 

last week of August to I" week of October with peak population 

in last wet:k of Septt:mber. 

In Brazil. tht: studit:s on influence of climate on 

population dynamics of .4 . goss,l'l'ii in cotton showed that the 

population was n'Ot affected by minimum. maximum or mean 

temperature. the relative humidity. the direction or velocity of the 

wind. the evaporation rate. rain. or the number of mature bolls. 

However. increase in population was favoured by the presence of 

tlower buds and by sunshine hours (Araujo and Sales. 1985). 

Kadivar (1996) found that there was no incidence of 

aphid in summer. while in kllari,. the pest appeared after fourth 

week of sowing and attained peak level after seventh to ninth 

weeks of sowing. The population of aphid was significantly 

positively correlated with the maximum temperature. whereas. it 

was significantly 

temperature. 

negatively corrdation with the 
• • 

minim u m 

Devasthali and Saran (1997) reported that the okra 

crop was suffered from sucking pests starting from the age of II 
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days. Jassid was first appeared followed by aphid. The infestation 

period of aphid was 49 days and weekly mean population density 

was 18.32/3 leaves. Similarly, Patel et aJ. (1997) reported that 

there was no significant relationship between the populations .of 

A. gossypii with any weather parameter. 

Shyamprasad and Logiswaran (1997) reported that the 

. population of aphid showed a positive association with maximum 

temperature and negative association with wind velocity and 

rainfall during both summer and winter season, whereas minimum 

temperature and rainfall exhibited negative association. 

Narangalkar (2003) recorded the aphid activity on okra 

and found the neg-ative association of pest population with bright 

sunshine hours, mean temperature, maximum temperature, 

temperature range, mean vapour pressure deficit and evening 

vapour pressure deficit. 

b) Jassid: Alllrasca biguttula biguttllla (Ishida) 

Jayraj and Basheer ( 1964) reported that the population 

of Empoasca devastans Distant on okra was higher in humid 

region than dry region at Coimbatore. A negative correlation was 

found between minimum temperature and Cicadellid jassid. They 

further noticed that the population of E . devastans was very less 

on plant infested by A. gossypii or T. te/arills (owing to 

competition) or affected by the yellow vein clearing mosaic. 

As regard the population study of jassid made on 

cotton crop, Atwal et af. (1969) recorded the population of 
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E. devastans in the field on cotton during 1965-66 in Punjab and 

observed the population peaks in August and September when the 

average temperature was 28.2 to 30.0°C and the relative humidity 

was 50 to 70 per cent in 1965 and 77 to 83 per cent in 1966. The 

population was less in 1996 and related to consistently high 

humidity during the peak period. 

According to Jayram and J ankiraman (1969) the cloudy 

humid and drizzling weather was favourable for the multiplication 

of the jassid on cotton, while the heavy showers and bright 

sunshine were not congenial. 

Seven to eleven weeks old okra plants were most 

susceptible to jasS'id (Rawat and Sahu, 1973; Senapati and Khan, 

1978). According to Senapati and Khan (1978), the population of 

A. bigutulla bigll!ulla occurred on okra throughout the year, 

highest during November to February and reaching to peak in 

December when temperature and relative humidity were low in 

Orissa. 

The results of the analysis of the data collected by 

Natarajan and Sundram (1978) at Kovilpatti in Tamil Nadu 

revealed that among the macro climatic factors, the maximum 

temperature and sunshine hours had negative correlation with 

population indicating that higher temperature and the resultant 

long of sunshine hours were not conducive for the prolification of 

leaf hoppers on cotton. The minimum temperature during the 

period of observation varied from 15.1 to 22.6°C and it had 

positive relationship with the pest, indicating that very low 
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temperature was also not favourable for the development of the 

pest population. Relative humidity on the other hand, exercised 

the most potent influence on the pest population. The correlation 

co-efficient of both the morning and evening relative humidity 

was highly positive indicating the conducive factor for the pest 

activity. 

Senapati and Mohanty (1980) reported that the 
. 

population of jassid was occurred throughout the year on cotton at 

Koenjhar (Orissa). They further found that there was a 

progressive increase in jassid from the second week of December, 

reaching peak in the third week of January and then there was a 

decline from the s~cond week of March until the end of July. 

An experiment on seasonal abundance of different 

insect-pest on Desi cotton indicated that A. bigllttliia bigllttliia 

was more during July-August, the continuous and heavy rains 

caused mortality, while early and light showers of monsoon 

helped in multiplication of this pest at Ludhiana in Punjab 

(Sidhu and Dhawan, 1980) 

Dhamdhere el al. (1984) observed that A. biglltul/a 

bigutulla to be remained active throughout kharif and summer 

season and the low humidity in khari{ crop was conducive to 

population built-up on okra crop at Madhya Pradesh. 

In Gujarat, the Jassid population on okra was found 

throughout the crop period during summer and khari{ season. 

Further, jassid population was higher in kharif season as 
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temperature was also not favourable for the development of the 

pest population. Relative humidity on the other hand , exercised 

the most potent influence on the pest popUlation . The correlation 

co-efficient of both the morning and evening relative humidity 

was highly positive indicating the conducive factor for the pest 

activity. 

Senapati and Mohanty (1980) reported that the 

population of jassid was occurred throughout the year on cohon at 

Koenjhar (Orissa). They further found that there was a 

progressive increase in jassid from the second week of December, 

reaching peak in the third week of January and then there was a 

decline from the second week of March until the end of July. 

An expttriment on seasonal abundance of different 

insect-pest on Desi cotton indicated that A . biguttuia biguttuia 

was more during July-August, the continuous and heavy rains 

I caused mortality, while early and light showers of monsoon 

helped in multiplication of this pest at Ludhiana in Punjab 

(Sidhu and Dhawan, 1980) 

Dhamdhere et al. (1984) observed that A. bigutulla 

bigutulla to be remained active throughout kharif and summer 

season and the low humidity in kharit crop was conducive to 

population built-up on okra crop at Madhya Pradesh. 

I In Gujarat, the Jassid population on okra was found 

throughout the crop period during summer and kharit season. 

Further, jassid population was higher in kharif season as 
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compared to summer season. There was no significant correlation 

of jassid population with all weather parameters during summer 

season. However, during kharif season a significant correlation of 

jassid population was observed with the minimum temperature, 

while other parameters had a non-significant correlation (Patel, 

1988). 

A field experiment was conducted at J orhat (Assam), 

India, during 1998-99, to record the seasonal abundance of cotton 

jassid, A. biguttula biguttula, on okra by Gogoi and Dutta (2000). 

The results revealed that the jassid population was maximum in 

the last week of May during 1998 and middle of Apri I dring 1999, 

whereas high temperature, evening relative humidity and low 

rainfall period with~ bright sunshine hours favoured the 

development of cotton jassid population. 

Kumawat et al. (2000) reported the seasonal incidence 

of jassid and whitefly on okra and their correlation with abiotic 

factors during kharif 2006 in the semi arid region of Rajasthan 

and revealed that infestation of jassid and whitefly started in the 

fourth week of July and reached peaks in the second and fourth 

weeks of September, respectively. Whereas, the maximum 

temperature was significantly correlated with whitefly density. 

Narangalkar (2003) studied on population dynamics of 

.. jassid, A.biguttula biguttllia on okra at Anand, Gujarat and found 

a positive 
• • 

minImUm, 

correlation between jassid and bright sunshine hours, 

maximum and mean temperature as well as morning, 

evening and mean vapour pressure deficit, when the crop was 
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planted in February, whereas such effect of mean temperature, 

morning, evening and mean relative humidity, morning, evening 

and mean vapour pressure deficit was observed in March planting 

with highly significant negative correlation with temperature 

range. However, the entire factor except morning relative 

humidity (RII) and minimum temperature (MinT) showed 

significant positive correlation when crop was planted in July. 

c) Whitefly: Bell/i.~ia ,ablld (Gennadiu~) 

Sidhu and Dhawan (1911 I) reportt:d that activity of 

whitefly, B. labaci was maximum during July to August in Punjab 

on cotton. 

Singh and Butter (1985) found that the population of -
B. (abaci on cotton was positively correlated with temperature 

and rainfall. However, the population buildup was negatively 

correlated with relative humidity. 

Patel (1988) reported that activity of whitefly reached 

its peak level after 7-8 weeks of sowing. The peak activity was 

found in the month of December. The highest population was 

recorded on November sown crop. 

Patel and Jhala (1992) studied population dynamics of 

whitefly B. tabaci on different hosts and revealed that population 

showed increasing trend from August and the highest population 

was recorded in December, which gradually declined and 

disappeared in May. 
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Kadivar (1996) found that whitefly was not appeared 

during summer season. However, during kharif season the pest 

was observed after 4th week of sowing, and the peak activity was 

observed after loth week of sowing. The incidence of whitefly 

exhibited significant negative correlation with minimum 

temperature. 

Ghosh e/ al. (1999) studied incidence of B. tabac;· on 

okra and revealed that the population was at peak level at the end 

of crop growth period (4 th week of July). Minimum temperature 

was positively correlated with whitefly population. 

Ali et.al (2005) studied correlation of environmental 
~ 

conditions with okra yellow vein mosaic virus disease and 

S./abaci population was determined on commercially grown 

varieties of okra. The result revealed that minimum temperature 

and relative humidity had significant correlation with okra yellow 

vein mosaic virus disease severity and whitefly population 

whereas, the disease incidence increased with the rise in 

minimum temperature and whitefly population decreased with 

increase in the relative humidity. 

d) Mite: Tetranychus II/ac/ar/tlllei Baker and Pritchard 

In Bihar, the incidence of T. le/aril/s in cotton was 

observed during September to April (Lall and Dutta, 1959) while 

in Rajasthan, this mite was active from July to March on castor 

(Srivastava and Mathur, 1962). Bindra and Goyal (1966) from 

Punjab reported high intensity of this mite from April to October 
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on bhindi except during the rainy season. In Punjab. major 

activity of this acarine pest was reported during September­

October in bhindi and March-April in castor (Gurdipsingh and 

Saini. 1971). 

In Egypt. the simultaneous effect of maximum day 

temperature. minimum night temperature and daily mean relative 

humidity on population of T. cinllabarilllls and T. Ie/arills was 

studied by EL-Sadney et al. (1977) during two cotton growing 

season. Maximum day temperature was positively correlated with 

population size of both mites. Minimum night temperature was 

also positively correlated with the population of both mites. Daily 

" mean relative humidity was positively correlated with the 

population with the population size of adult of T. cillllabarill1ls 

but generally negatively correlated with that of T. IIrlicae . 

In South Gujarat conditions. T. IIrlicae was observed 

to infest cotton crop from October to December when the 

temperature was high accompanied by low humidity and no 

rainfall (Lad. 1974). Later on. Jose (1983) from same place 

(Navsari. Gujarat) observed the incidence of spider 
• 

mite 

(T. macfarlanei) on cotton which lasted for longer period between 

the month of October and February . However. in Madhya Pradesh. 

the incidence of T. le/arills started earlier during last week of 

August to second week of October. its peak level being in third 

week of September in soybean (Singh el al .. 1990). 

. of mites 
1 

Kapoor e/ al. (2000) studied the population dynamics 

associated with okra c\' . Puniab-7 at the end of IVlu i .:h 
• 
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and the end of June in 1997 and 1998. The result revealed that the 

Tetranychid mites appeared in okra sown in March 1997 in the 

last two weeks of June with a population of 3.33 mites per leaf. 
• 

Whereas, okra sown in June 1997, Tetranychid infestation was 

highest (6.24 mites per leaf) in the last two weeks of August. 

While T. cinnabarinus population peaked in the final two weeks 

of August. However, in okra sown in March 1998, phytophagous 

mites appeared in the last two weeks of May and the population 

peaked in June at 2.82 mites per leaf whereas, okra sown in June 

1998, the Tetranychid population was low from July to September 

and high from October and November were 7.55 and 7.98 mites 

per leaf, respectively. 

Gulati (2004) studied the incidence of T. cinabarinus 

infestation in different cultivars of okra viz.. Pusa Sawani, 

Sanjam, Varsha Uphar, Arka Anamika, PK-IO and Parbhani 

Kranti at Hisar, Haryana, India, during 1997-99 for resistance to 

T. cinabarinus. The result reveled that in summer crop, highest 

number of mites was recorded compared to winter crop and the 

first peak in mite population was observed in June whereas the 

second was observed in October. Moreover, the highest number of 

mites was observed in middle leaves, followed by top and bottom 

leaves. The mite population was positively correlated with 

maximum temperature and relative humidity. However, it was 

negatively correlated with maximum temperature. Pusa Sawani 

land Varsha Uphar harboured the highest number of mites in both 

seasons, whereas Sanjam was the less susceptible to mite attack. 
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B) Bollworm pests 

a) Shoot and Fruit borer: Earias vittella (Fabricus) 

As reported by Mote (1977) the infestation of borer on 

okra pest start in 6 weeks after germination (i.e . as soon as fruit 

set), both in khari{ and summer season at Maharashtra. The pest 

intensity in summer was found to increase rapidly and reached at 

its peak level (i.e., 69.9 %) in 9th week after germination, while 

in kharij, it increased gradually upto loth weeks after 

germination. From I I th and 10th weeks age of the crop, the pest 

was found to decline suddenly in khari[ and summer seasons , 

respectively. Again thtre was an increase at the end of both the 

season. Throughout the summer season, the intensity of 

infestation was more being in the range of 20.67 to 69.91 per 

cent, while in case of kharij, it was 17.31 to 37.18 per cent. 

According to Radke and Undirwade( 1981) the average number of 

larvae (32.04%) and larval population (1.4 larvae/plant) was in 

the end of July. The pest population of Earias spp. was increased 

slowly up to mid September and then after abruptly increased. 

Heavy rainfall had detrimental effect on its build up. 

In Haryana, the seasonal incidence of Earias spp. on 

okra was studied by Kashyap and Verma (1982) and it was found 

that between August and October 1977, the population density of 

the pest and percentage of infested fruits were not correlated with 

the prevailing temperature, relative humidity or rainfall. The 

incidence of the pest was highest in humid period which generally 

oCcurred after rainfall. 
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The infestation of E . villella started on okra shoots in 

the second week after germination and continues upto 6 th week, 

when the crop reaches the flowering and fruiting stage. Further, 

they reported the highest infestation level of the pest during the 

months of May and June and lowest during December at 

Bangalore in Karnataka (Urs and Kumar, 1987). 

Zala el al. (1999) studied on the impact of weather on 

magnitude of E. villella infesting okra cv. Parbhani Kranti and 

revealed that the pest was active when the crop was 3 to 4 weeks 

old and remained active until the okra crop was uprooted. 

However, bright sunshine hours, maximum and mean temperature 

- showed a significant .... positive effect, whereas mean vapour 

pressure and relative humidity had a significant negative 

influence on larval activity on okra. 

Ahmad et al. (2000) correlated weather factor and 

larval population of E. vittella in summer sown okra cv. Parbhani 

Kranti. They recorded significant positive relationship with 

minimum temperature and negative correlation with the maximum 

temperature as well as positive correlation with both the RH at 

7hr and 14hr, respectively. Rainfall too had significant impact on 

the larval population as the co-efficient of correlation was 

significant. 

Mandai et al. (2006b) studied on the prediction of the 

. okra fruit and shoot borer (E. viltella) incidence using weather 

I variables at Pusa, Bihar on okra cv. Pusa Sawani during summer 

2000-01, the result revealed that with delayed sowing the borer 
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attack increased in the late sown crop (7'h April) with nearly 31 

per cent reduction in the yield of okra. 

A field experiment was conducted during summer 2000 

and 2001 at Pusa, Bihar, to evaluate the impact of weather 

parameters on the incidence and activity of E. villella in okra cv. 

pusa Sawani by Mundal e1 al. (2006c). The results revealed that 

the pest activity st(lrted to buildup from four-wcek-old crop and 

remained intensified critically below a maximum temperature of 

35°C and above the minimum temperature of 22°C . A significant 

negative correlation with the maximum temperature and positive 

relationship with the minimum temperature, relative humidity, 

vapour pressure and rainfall were observed. 

b) Heliothis: Helic(lverplI Itrllli/:l!rI/ 

The studies regarding periodic incidence of 

Helicoverpa carried out at Surat, Gujarat during 1984-1985 to 

1987-88 did not reveal specific trend between the pest population 

and weather parameters. It was also opined that the stage of crop 

was rather more important for high population of the pest 

(Anon., 1985b; Anon., 1986; Anon., 1987; Anon., 1988 and 

Anon., 1989). Similarly, in Madhya Pradesh, Thakur et al. (1990) 

observed that the temperature and relative humidity did not dffect 

the population build up of Helicoverpa and thus. some other 

intricate factors seemed to be responsible for the population build 

up of this pest. 
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A field experiment was conducted during 1997-98 in 

Parbhani , Maharashtra, India to determine the incidence of 

American bollworm (H. armigera) in cotton cv.NHH-44 

(Jawalkar et al., 2004) and reported that american bollworm 

incidence in fruiting bodies started in the last week of August and 

remained up to the first week of January. The peak incidence was 

observed from 2nd week of September to the 2nd week of October. 

Rainfall and morning relative humidity showed negative effects 

on the incidence of bollworm while other ·variables (maximum 

temperature, minimum temperature, evening humidity and bright 

sunshine hours) showed positive effects on bollworm incidence. 
; 

Rao et af. (2004) studied the relationship between 

H. armigera popUlation and weather factors was evaluated on 

cotton (cv. HS-6 and H-I098) in Hissar, Haryana, India during 

1990-91 and 2000-0 l. The resul t showed that the increase in 

population varied with the month. Weather parameters played a 

significant role in the development of the pest popUlation during 

August. Wind speed and direction during September, and wind 

speed and temperature during October were important factors for 

the multiplication of H. armigera. 

Mohapatra (2006) studied the distribution pattern of 

H. armigera on cotton during the khar(f seasons of 2001-02 and 

2002-03, in Umerkote, Orissa, India . The result showed that in 

200 I, infestation started during last week of August and lasted 

until mid November while in 2002, infestation started during 

second week of September and continued up to early November. 
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Patil e t al. (2007) studied the population dynamics of 

bollworm complex in cotton during kharif 2005-06 and 2006-07 

seasons in Dharwad, Karnataka, India . The result revealed that 

the H. armigera incidence started from second fortnight of 

August during both the seasons, with a peak of 10.50 larvae per 

five plants (2005-06) and 9.70 larvae per five plants (2006-07) 

during the first and third week of October , respectively. 
• 

C) Insect predators of okra pest 

a) Lady bird beetle: Coccinella septempunctata L. 

Gupta (1966) has been found that the population of 

M. sexmacufatus at Udaipur in Rajasthan, increased gradually 

from a low incidence averaging 5.0 in October to 57.0 numbers in 

February and suddenly rised to a peak during March, after which 

it declined from April-May. He further noticed that the rise in 

population depends on the rise in temperature from IS-20°C 

combined with fall in humidity from 87 to 58 per cent. 

The population dynamics of A.gossypii and its 

coccinellid predator on okra have been studied by Venugopal 

el af. (1975) in Tamil Nadu. It is reported that the pre-dominant 

species M. sexmaclIlatus was found predating on A.gossypii 

during September to October. 

The population of the predacious coccinellid, 

M. sexmaculatus was found to be · present from the last week of 

December, reached a peak in second week of February, then 
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1980 and 1983). 

25 
lJ{j! 'uiew of (iterature 

(Upadhyay et al.. 

Upadhyay (1984) has made the population dynamics 

study on coccinellid predator • occurrIng on ground nut. He 

reported that during kharif season coccinellid grubs and adult 

beetles were appeared from second week of July and maximum 

population (10.0 adults/ten plants) was recorded during second 

week of August. In summer they appeared from first week of 

March and their activity was maximum (10.5 adults/ten plants) 

during first week of April. As regard the population of different 

species of predatory coccinellids, M . sexmaclilallis predominated 
;-

with 50-52 per cent population during khariJand 49.50 per cent in 

summer. Cocci nell ids population showed positive correlation with 

minimum temperature and relative humidity as well as negative 

correlation with maximum temperature in kharif. 

Chandra and Kushawaha (1987) reported that the 

predators, C.septelllplll1ctata and M. sexlllaclilatlls activity 

suppressed the aphid population after two to four weeks of their 

appearance. According to them, the population started to build up 

in the third week of January, increased through the second week 

of February and reached the highest level in the first week of 

March. 

Patel et al. (1990) reported predator M. sexlllaclIlatlis 

attained maximum activity after 10'h week of sowing of okra 

i.e. in the month of January, but it declined in the later period of 
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the crop. Whereas, coccinellid M. sexmaculatus peaked in early 

september on sorghum and pigeonpea (Duffield, 1995). 

Linxia et al. (2004) studied the population dynamics of 

cotton aphids in different cotton variety fields and the effects of 

ladybird beetles on the population dynamics of cotton aphids. The 

results showed that the quantity of cotton aphids in the different 

cotton variety fields increased or decreased exponentially. The 

quantity of cotton aphids in the cotton field in Kongque Farm, 

yuli County, increased exponentially during the period from May 

31st to June 28 th
, 200 I, but decreased exponentially during the 

period from June 28 th to~July 26th
• Ladybird beetles were the main 

natural enemy of cotton aphid, their quantity corresponding with 

that of cotton aphids, and their occurrence time was late by about 

one week compared to that of cotton aphids. 

I b) Green lacewing: Chrysoperla seelestes Banks 

Patel and Vyas (1985) from Gujarat reported that both 

larvae and adult of ehrysopa spp. feed on stages of various 

I sucking pests such as aphid, jassid and whitefly. Studies on 

population dynamics revealed that incidence of green lacewing 

adults started during October and lasted upto the first fortnight of 

November at Sardar Krushinagar (Anon., 1985a). However two 

years later, Gadhia (1988) reported that incidence of Chrysopa 

commenced from October with minimum number during January 

at the same location. 
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Kalariya (1993) from Sardar Krushinagar observed 

significant correlation between relative humidity and lacewing 

population in pigeanpea crop. From the same station, Khanpara 

(1993) also reported that the relative humidity was negatively 

correlated with Chrysopa population in castor crop and the 

correlation coefficient was significant. Other weather parameters 

viz; maximum and minimum temperature, morning relative 
. 

humidity, sunshine hours and rainfall did not show significant 

influence on the population of green lacewing. 

Field experiments were conducted to determine the 

correlation between retainability and egg laying of C. carnea -
adults and weather parameters in a cotton ecosystem at the Tamil 

Nadu Agricultural University, Tamil Nadu, India. The result 

revealed that there was significant positive correlation between 

retainability and egg laying of the adults with relative humidity 

and prey (aphid) population and a significant negative association 

with temperature and wind speed. (Geetha and Swamiappa~, 

1998). 

Saminathan et al. (2003) conducted the survey on the 

occurrence of C. carnea at the 3 main cotton producing area 

viz; Aruppukottai, Thirumangalam and T. kallypatti, in Tamil 

Nadu, India, during winter 1995-96 and summer 1996. In the 

three locations, the population of C. carnea was higher during 

winter than during summer. During winter the population per 

twenty plants was 377, 356 and 341 during the entire period of 
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ohservutilln ut thre:c locutions. respectively . While during 

sLimmer. it wus 200. 205 lind 19K. rcspcctivcly. 

Afsllri l'I til. (2006) studied the popul(ltion fluctuation 

()r the cotton uphid. A .goss.l'l'ii lind its nutural enemies under 

spruyed und unspruycd conditions during thc YCllr 2002 llllli 2003. 

The rcsult showed thut the: first aphid colonie:s appcare:d during 

lote June to eurly July lind rCllchcd PCllk numbcrs during mid 

Scptember whereus. nutural enemies population fluctuated in a 

similar pattern. Results or cllrrelution llnalysis showed significant 

relationship be:twcen aphid population. main natural enemies and 

some climatic ructorl!.. lIowever. these relationships were 

depended on species or naturlll cnemics, growing scason and 

chemical treatments. Cocci nell ids, Chrysopids as biotic factors 

and. temperature. daily sunshine hours and wind speed as abiotic 

factors which were linearly correlated with total aphid 

population. 

2.2 Estimlltion of yield losses dne to important insect 

lind mite pests of oknt 

Srinivasan and Gowder (1959) reported that 40 to 50 

per cent fruits damage due to E. Villella in Madras . 

Rawat and Sahli (1973) studied the estimation of losses 

in growth and yield of okra due to jassid and Earias spp. and 

observed that the average percentage of damaged fruits by 

Earias spp. in untreated plots was 22.60 as against 1.02 per cent 

in treated plots. Whereas, the losses in number and weight of fruit 
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which were due to jassid and Earias spp. were recorded as 53.9 

and 61.4 per cent , respectively . 

Mote (1977) reported maximum incidence of fruit 

borer in kharif and summer crops to the tune of 37. 18 and 69.91 

per cent, respectively. Similarly, Kadam (1993) reported that 

shoot and fruit borer alone causes 66.28, 46.45 and 69.04 per cent 

losses in fruit yield of okra crops sown in summer, kharif and 

rab; seasons respectively, with an average loss of 60.69 per cent 

in absence of plant protection umbrella. 

An experiment was conducted on incidence of 

Earias spp. on okra b)" Dhawan and Sidhu (1984) at Ludhiana 

(Punjab). They reported that the maximum damage in fruits 

(67.70 per cent) and buds (52.40 per cent) was at the end of 

October, while maximum shoot (1.70 per cent) and flower damage 

(1.50 per cent) was in mid August. In spring crop, maximum fruit 

damage (32.04 per cent) and larval population (1.4 per plant) was 

at the end of July. The population of Earias spp. was increased 

slowly up to mid September and thereafter abruptly increased. 

Heavy rain fall had detrimental effect on its built up. 

In Gujarat, Patel (1988) reported that the average per 

cent fruit damage to be higher on okra during kharif season 

(34.95 per cent) as compared to summer (3.44 per cent). The 

results revealed that there was nosigni ficant correlation between 

Earias damage and weather parameters in summer. However, 

during kharif, significantly positive correlation of shoot damage 

was observed with minimum temperature and rainy days. 
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The red spider mite T. macfarlanei Banker and • 

pritechard can alone cause on an average of 23.55 per cent loss in 

yield of okra under South Gujarat condition (Anonymous, 1995). 

A field experiment was conducted at Hissar, Haryana, 

India to estimate the avoidable losses caused by the leaf hopper 

on different cultivars of okra viz .• MR-8, MR-8-1, MR-9, MR-9-2, 

MR-12-1, Pusa Sawani, MR-52-1, MR-12 and P-7 by Sharrna 

et al. (2001). The result revealed that the highest number of green 

fruit was recorded for the cultivar MR-12 and lowest was 

recorded for Pusa Sawani whereas, the corresponding avoidable 

losses (weight basis) were 63.41 and 88.21 %, respectively. The 

highest seed yield was obtained in MR-9-2 and lowest in Pusa 

Sawani and the avoidable seed loss (wt basis) was highest in 

MR-8 (80.53 per cent) and lowest in MR-12-1 (63.78 per cent). 

Kanwar and Ameta (2007) studied assessment of losses 

caused by insect pest of okra and they reported that in marketable 

fruit yield of okra, the insect pest caused 48.97 per cent loss in 

fruit yield of okra equivalent to the loss of 77.78 q/ha. Moreover, 

the per cent fruit damage and reduction in growth of okra plants 

were higher in unprotected plots than protected plots. 

A field experiment conducted with okra cv. Parbhani 

Kranti to assess yield loss caused by the spider mite (T. IIrticae) 

during summer season of 2000 and 200 I in Uttar Pradesh, India. 

The results revealed that early sown crop of okra suffered from 

substantially lower reduction in fruit yield 9.12 and 12.72 per 

cent as against the higher loss (32.22 and 36.41 %) in yield 
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obtained from the late sown crop during 2000 and 200 I, 

respectively, due to much more population of the red spider mite 

harboured by the late sown crop as compared to that of early 

sown crop (Prasad and Singh, 2007). 





III. MATERIALS AND METHODS 

The present investigation on succession of important 

pests of okra in different cultivars and estimation of avoidable 

losses due to pest complex in okra cv. Pabhani Kranti were 

carried out at College farm, N.M. College of Agriculture , Navsari 

Agricultural University, Navsari during klral"i(-2007. The 

l11aterials used and techniques employed for conducting various 

experiments are presented here. 

-,.1 Succession of importllnt pests in dlffercnt cllitivars 

of okra 

-Study on the important pests in different cultivars of 

okra was carried out at Navsari Agricultural University, Navsari 

during khar~r 2007 without insecticide application . The other 

details of the experiments are given below. 

3.1.1 Expel'imental details 

\. Location : College Farm. N.A.U: Navsari. 

2. Season and Year : Klrari(-2007 

3. Design 

4. No. of Replication 

5. Variety 

: Randomized Block Design 

(R.B.D.) 

:4 

: I. Parbhani Kranti 

2 . Arb Anamika 

3. Pusa Sawani 

4. GO - 2 

5. LSVT (AOL-03-1) 



6. Plot ~b~tl 

7. Spacing 

IL No. of Row ptlr plot 

'). Mtlthod of Sowing 

HI. Ftlrtil~tlr 

II. irrigation 

• 

: 4.5)(2.25 m (Gross) 

: 3.3()( 1.35 m (Net) 

: 45 )( 30 cm 

: 5 

: Dibbling 

~Iltuia[ and' metlioa 

: N-P-K as per recommendation 

dose 

: As per requirement 

3; 

All the post sowing recommended agronomical 

practices were followed. Experimental area was kept free from 

insecticidal spray throughout the season in order to record the 
'" incidence of insect pests. 

3.1.2 Method of observlltion 

With u view to find olll the seasonal fluctuations in 

important pests and their succession in okra, weekly observation 

were recorded in five cultivars viz., Parbhani Kranti, Arka 

Anamika, 00-2 and LSVT(AOL-03-1) during khari{ 2007. The 

crop grown for this purpose was kept unsprayed throughout the 

season. Observation on insect and mite pests population were 

recorded at weekly interval starting twenty days after sowing till 

harvesting of the crop, following methods of observation were 

used for various pests. 

A. Sucking pest complex: 

To determine the population of sucking pests viz; 

aphid, jassid, whitefly and mite, were taken on five plants per 
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plot randomly selectlld. from Ilnch plant three leaves each from 

thll top. middle and lowllr pun were ubsllrved at wllekly interval 

sHIrting from twenty days ufter sowing till uprooting tbe crop . 

Menn jassid. whiteriy. aphid nnd mite population pt:r leaf was 

worked out separutely. 

B. Ilollworm pesh 

To determine the population of bollworms viz; spotted 

bollworm and I-Ielicoverl'a, observation were recorded from 

randomly selectlld ten plants pel' plot. Number of larvae of Earias 

villella and I-Iellcove/'pu were recorded separately and mean 

number of each bollworm"per plant were worked out from these 

data for further analysis. 

C. Natural predators of insect and mite pests 

The number of larvae and adults of green lacewing and 

lady bird beetle were recorded from randomly selected five plants 

in each plot of different cultivars of okra. Mean population of 

green lacewing and lady bird beetle per plant were calculated 

separately. 

12 Statistical nnalysis 

The observations recorded on population of sucking 

pests • 
VIZ' , aphid, jassid, whitefly and mite; population of 

bollworm viz; spotted boll worm and He/icove/'pa; and population 

of natural predators viz; green lacewing and lady bird beetle were 

statistically analyzed after due square root transformation to draw 

inference in both the experiments, The periodic mean values of 
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different cultivurs on pest incidence ware taken into account for 

pest succession study. 

3.1.2 Correilltion between Incidence of peHt and wcather 

pllrllmeter 

In order to study the effect of weather parameters, viz .. 
• maxtmum temperature, 

temperature, • mo rn III g 

• • mtnlmum temperature, 

relative humidity, • evening 

average 

relative 

humidity, average relative humidity, sunshine hours, rainy days 

and rainfall on population of various pests, correlation coefficient 

and multiple/simple r!!gression Wl!r!! worked out. Weekly 

metrological data as rl!col!ded by the offiCI! of the Farm manager, 

College farm, N.M. Colkg!! of Agriculture, Navsari for the period 

during July to November 2007 were used for this purpose. 

3.1.3 Correilltion between insect predators and their host 

Insects 

Simple correlation between predatory insects viz; 

green lacewing and lady bird beetle with their host insects like 

aphid, jassid, whitefly and mite pests were worked out by using 

their periodical mean population. 

3.1.4 Correlation among different pest populations 

Correlation between various pests viz; aphid, jassid, 

whitefly, mite, spotted bollworm and Helicoverpa with each other 

were worked out using the weekly mean population of these pests. 
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3.2 Estimation of avoidable losses due to pest complex 

in okra cv. Parbhani Kranti 

To estimate avoidable losses due to pest complex in 

Parbhani Kranti variety of okra, a field experiment was conducted 

in, College farm, Navsari Agricultural University, Navsari during 

the kharif season in the year 2007. The other experimental details 

are furnished as under. 

3.2.1 Experimental Details: 

1. 

2. 

3. 

Location 

Season and Year 

Design 
, 

4. No. of Replication 

5. Variety 

6. Plot Size 

7. Spacing 

8. No. of Row per plot 

9. Method of Sowing 

10. No. of Treatment 

Details of treatments: 

: College farm, NAU, Navsari. 

: Khari(-2007 
• 

: Randomized Block Design 

(R.B.D.) 

: 3 

: Parbhani Kranti 

: 4.5 x 2.25 m (Gross) 

3.30 x 1.35 m (Net) 

: 45 X 30 cm 

: 5 

: Dibbling 

:7 

A) Protection against insect pests throughout crop season. 

(seed treatment +need base application of insecticides) 

B) Protection against insect pests from 30 days onwards. 

C) Protection against insect pests from 45 days onwards. 

D) Protection against insect pests from 60 day onwards. 
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E) Protection against insect pests up to 45-days. i.e. seed 

treatment 

F) Protection against insect pests up to 60 days. (seed 

treatment +need base application of insecticides) 

G) No protection against insect pests . 

3.2.2 Methods of Observations: 
-

Weekly Observations were recorded for different 

insect and mite pests as described in succession of insect pest 

studies. To record the obs~rvations of sucking pests, five plants 

were randomly selected, from each plant three leaves each from 

the top, middle and lower part were observed for sucking pests at 

weekly interval. To record the observation of spotted bollworm 

and Helicoverpa, ten plants were randomly selected and numbers 

of larvae as well as damaged fruits were recorded at weekly 

interval. Yield of healthy and damaged fruits were recorded 

separately at each picking. The average pest population was 

worked out using observations of a pest for all the respective 

treatments. The average pest population at each observation was 

used to compare it with economic threshold level to decide 

application of insecticide. The chemical control measures were 

adopted as and when the insect or mite populations exceed the 

economic threshold level fixed for each pest. 
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3.2.3 Details of Insecticide Treatments: 

Seed treatment: lmidacloprid (Gaucho) 70 WS 10gm/kg 

seeds. 

Sr. Insect-Pest Chemical Control Measure Cone. Dose 
No. Per 

cent 
1. Sucking pest Thiamethoxam 25 WG 0.005 2gm/10lit 

. 

2. Spotted Spinosad 2.5 SC 0.0020 8mll10lit 
bollworm 

3. Semi looper Emamectin benzoate 5 SG 0.00 I 2gmllOlit 

4. Prodenia Chlorfenapyr 10 SC 0.0075 7 .5ml/l Olit 

5. Mite Propa;gite (Omite57 EC) 0.05 20mlll Olit 

Arbitrary economic threshold levels for important pest of okra 

Sr. Insect-Pest ETL 
No. 

1. Sucking pest A...£.hid Alone or combined number 101 leaf 
Jassid Alone or combined number 101 leaf 
Whitefl 5-10 adults/leaf 

2. Spotted bollworm 20 larvae/20 plant 

3. Semilooper 4 larvae/plant 

4. Prodenia 5 first instar larval colony/20 plant 

5. Mite 10 miteslleaf 

3.2.4 Okra fruit yield 

Okra fruit yield received from net plot area of each 

treatment was weighted and recorded separately during each 

picking. Total yield of all picking in each treatment was 

converted on hectare basis. 

I 
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3.2.5 Avoidable losses 

Per cent avoidable losses of okra yield in different 

treatments were calculated by comparing the okra yield of 

respective treatments with unprotected treatment by adopting 

following formula. (Kanwar and Ameta, 2007) 

Yield in protected plot - Yield in unprotected plot 

Avoidable 101\8e8 = ---- --.------.- - - ----------.-- - -- -- ----- - ----- X too 
per cent Yield in protected plot 

3.2.6 Economics 

To work out Benefit to Cost Ratio (BCR) first, the cost 

of insecticides per hectare for each treatment was calculated 

based on prevailing market price . The labour cost involved for 

chemical control in different treatments during the experiment 

was taken into consideration as per minimum labour wages fixed 

by state government. The value of yield of okra per hectare for 

each treatment obtained during the investigation was calculated 

using prevailing market price of okra. Thereafter gross realization 

was worked out for each treatment after deducting the cost of 

insecticides plus cost of labour. For finding out the additional 

profit due to the use of insecticides for each treatment, the value 

realized in control treatment was deducted from the gross 

realization for each treatment. BCR was worked out based on 

additional profit after deducting realization in control treatment 

divided by total cost protection i.e. cost of insecticides plus cost 

of labour. 





IV. RESULTS AND DISCUSSION 

Two field experiments were conducted during kharif 

2007 at the College farm, Navsari Agriultural University, 

Navsari, to study the succession of important pests of okra in 

different cultivars and estimation of avoidable losses due to pest 

complex in okra cv . Parbhani Kranti attacking in different stages 

of crop growth. The results obtained from these experiments are 

presented and discussed in this chapter. 

4.1 Succession of important pests in different cultivars 

of okra 

A field experiment was undertaken to study the pests 

succession in okra. During the investigation, five cultivars were 

studied viz; Parbhani Kranti, Arka Anamika, Pusa Sawani, Go-2 

and LSVT (AOL-03-1) were grown in replicated trial. Five plants 

were selected from each plot for sucking pests and ten plants 

were selected for shoot and fruit borer and periodic observations 

were recorded at weekly interval on different insect-pests to 

workout period of activity, period of peak level of population, 

pest succession and period of simultaneous occurrence and also 

the influence of population of one pest on other pests. 

The result (Table-I and Fig.-I) revealed that there was 

no incidence of insect-pests in early stage of crop till third weeks 

after sowing (WAS). However, incidence of sucking pests likes 

jassid, A. bigl/lIl1lla bigllttulla and whitefly, B. (abaci started 



Table: I' Succession of important insect - pests of okra during kharif - 2007 

Standard WAS 
" 

Date of Mean population per leaf 
week observation 

Aphid Jassid Whiteflv • Mite 

31 4 30/07/2007 0"71(0.00)* I.26(Ll8)* 0"96(052)* 0.71(0.00)* 
32 5 06/08/2007 0.96(OA4,-- 1.44( 1.68) 1"02(0"62) 0"71 1).00) 
33 6 13/08/2007 1.32( 1.33 '-- 1.55( 1.96) 1.18( 1.02) 0"71 0.00) 

I 34 7 20/08/2007 IA8 1.78 1.65 230 1.59 LI8 0.71 0"00 
35 8 27/08/2007 1.70(251 1.692AI) 2"04(4.18) 0"71(0.00) 
36 9 03/09/2007 2"02 3"69,-- 1.89 3.22 ~ 1.86 3.34 0.99 0.80,-
37 10 10/09/2007 221 (4A6) 223(4.76) 1.7 I (VO) 1.40(220) 
38 II 17/09/2007 254(6.10 2A1(552) 1.65(2.48) 2586.48) 

-t 
39 12 24/09/2007 4.01 16"69) 2.14(4.16) 1.61(2.36) 421 18.20) 
40 13 0111 0//2007 4.19 18"5~ 2"02 H5,-- 1.56 2.1~ 429 18.02 
41 14 08/ 10112007 350 1224 1.83 2.90) 1.41 1.72 4.04 15.98 

42 15 1511 0//2007 2.98 8.70,-- 1.702A6) 1.30 1.38) H4 12"86 

• Data in the parentheses are original value, while those outside are square root (vX + 0.5) transfonned values 
WAS = Week After Sowing 

Mean 
population/plant 

S & F borer 

0.87 0"27)* 
0.94(OAI) 
0"96(0.45) 

0"99 051 
1.04(0"61 ) 
Ll7 0"98) 
1.35 1.35) 

1.26(1.11 ) 
1.21 1.00) 

Ll40.83 
LlO 0.72 

1"0410"59) 

Natural 
predator/plant 

Green Ladv bird • 

lace wi~ beetle 
0" 71 (0.00)* 0"71 (O'(JO)* 
0" 76(0.10) 0.71 0"00) 
0"83(0.22) 0"71(0"00) 

0.940.44-<- 0"71 o"oQLj 
LlI (0" 78) 0" 71 (0"00) 
0.85026 0"76 0"09 
0.71 (0"00) 0"81 (0.18) 

0"71(0.00) 0.88 031) 

0.71 0.00) 0"95 0.46) 

0.71 O"O~ Ll6 0.9~ 
0.71 0.00) 0.82 0"90,-

0"71 0"00) 0.71 0"00) 

.. .. 
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simultllllcously fourth WAS i.c. lust wcek or .Iuly and they 

showed their activity on the crop throughout the scason. Initially, 

the incidcnce of thcse two pests W<lS low. Among them, whitefly 

multiplied comparatively at a faster rate rcaching to peak level 

4. 

-after 81h WAS (4.1 R adUlts/leaf). Whercas. popUlation of jassid 

increllsed gradulllly lind attained its peak during later parl of crop 

season (111h WAS) i.e. 5.52 jassids pel' leaf. The whitefly 

population exhibited sudden declinc within couple of weeks and 

was as its lowest level (1.3R adults/ leaf) during the harvesting of 

the crop and also the population of jassid suddenly declined 

within couple of weeks and w<)s as its lowest level (2.52 

jassids/leaf) at the end of thc crop season. 

Similarly aphid, A. .. population in itiatcd gossypll 

51h WAS • 0.44 aphid lea f. The aphid multiplied I . e . per 

comparatively at a faster rate reaching to peak level at 

40 lh standard week ( I 8.50 aphids/leaf) there after the pest 

population declined and reached at the end of the crop season. In 

case of mite, T. IIItlc/ar/c",ei the popUlation initiated from 91h 

WAS (0.80 mite/leaf) then its population gradually increased and 

reached to peak level at 391h standard week (18.20 mites/leaf) 

after this popUlation declined and reached at the harvesting stage 

of the crop . Population of all these sucking pests declined and 

disappeared from okra crop IS lh WAS (third week of October). 

The shoot and fruit borer, E. vi"ella (Table-I) 

appeared on the okra crop throughout the crop season. At the 
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early stage, it attacked the growing shoot and later on, it moved 

to fruits. The shoot damage was observed in the early vegetative 

growth stage (4'h WAS), when tender shoots were available in 

plenty to bore and feed i1nside. The population of shoot and fruit 

borer reached to its peak level (1 .35 larvae/plant) during the 

37'h standard week there after the pest population declined and 

reached to 0.59 larva per plant at the harvesting stage of crop. 

q 

It can be further explicated from the results that the 

twO predators viz; green lacewing and lady bird beetle occurred 

first week of August to third week of October. Out of the two 

predators, chrysopid was first to appear between 4 and 9 WAS 

and reached its maximum intensity 8 WAS. Later on, the 

coccinelids swung into action 9 WAS and prevailed throughout 

the remaining crop season, the later one reached peak level 

13 WAS. Thus, the green lacewing took the lead for enforcing 

natural control, while lady bird beetle took care of residual low 

level population of sucking pests. The two predators viz; green 

lacewing and lady bird beetle appeared at different period 

exerting to some extent natural check on sucking pests. 

4.1.1 Sequence of occurrence of important insects and 

mite pests on okra 

Insect-pest requires certain set of weather conditions 

particularly temperature and relative humidity for their survival 

and multiplication. Moreover, in course of evolution, they have 

adopted to feed and survive not only on a particular host but als(I 
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on specific part of suitable host plant that satisfy their nutritional 

requirements. This leads to occurrence of different insect-pests at 

different growth stages of host plant. Besides the feeding habit , 
and other habits like secretion of honey dew, spinning of silk web 

etc. are the factors responsible for difference in period of 

occurrence of different pests on the same host plant. Thus, the 

period of their occurrence in-group or in isolated manner may be 

dependent on stages of crop growth, population of insect-pests 

and prevailing weather factors. With these facts in mind, the 

present investigation was undertaken to work out sequence of 

occurrence of important insect-pests of okra in South Gujarat. 

The mean number of important pests observed at weekly interval 

during the crop season with respect to five different cultivars 

were used for this purpose. These findings are discussed below. 

The results revealed that there was no incidence of 

insect pest in early stage until third WAS, however, incidence of 

sucking pests like jassid, whitefly and borer like shoot and fruit 

borer started simultaneously fourth WAS i.e. the last week of 

July. Out of these, two sucking pests occurred throughout the 

season. Among them, whitefly multiplied at comparatively faster 

rate reaching the peak level 8th WAS. It was followed by jassid 

which attained the peak level 11 th WAS conforming positive 

correlation with whitefly mentioned in Table-2. The third sucking 

, pest i.e. aphid multiplied relatively slowly and as such reached 

the peak level 13 th WAS i.e. first week of October disclosing 

positive correlation with jassid. The population of these sucking 



Table: 2 Correlation among important insect pests of okra during kltarif - 2007 

Insect-pests Aphid Jassid Whitefly Mite 

A~hid - 0.481 0.140 0.966' 
Jassid 0.481 - 0.498 0.393 
Whitefl 0.140 0.498 - -0.018 
Mite 0.966* 0.393 -0.018 -
Shoot & fruit borer 0.416 0.940* 0.579* 0.303 

* Significant at 5 % level (r = ± 0.574) 

Shoot & fruit 
borer 
0.416 
0.940" 
0.579" 
0.303 .,. 

-

ol> 

'" 
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pests declined at the end of crop season. The fourth sucking pests 

i.e. mite population started 9'h WAS which multiplied relatively 

slow and as such reached the peak level 12'h WAS i.e. last week 
\ 

of September conforming significant positive correlation with 

4 

aphid (r= 0.966) and negatively correlated with whitefly 

(r= -0.018). Shoot and fruit borer population started in 4'h WAS 

which multiplied relatively slow and as such reached the peak 

level 10'h WAS i. e. second week of September conforming 

significant positive correlation with jassid (r= 0.940) and 

whitefly (r= 0.579). The population of these pests gradually 

declined at the end of crop season. 

The two predators 
• 

VIZ' , c. see/estes and 

C. septemplll1ctata occurred at distinct periods of crop growth . 

The chrysopid appeared in the early stage of crop suppressing 

jassid and whitefly population. The incidence of coccinelid 

predator started during later part of crop stage and prevailing 

throughout the remaining crop season. 

4.1.2 

4.l.2.1 

A. 

(a) 

Varietal Screening 

Periodic incidence of important pests on different 

cultivar of okra during khari! -2007 

Sucking pests 

Aphid: A. gossypii 

The periodic incidence of aphid on okra during the 

crop season is given in Table 3 and Fig.-2. The result indicated 



Table: 3 Periodic incidence of aphid, A. gossypii on different culth'ars of okra during khari! _ 2007 

Standard WAS Date of Mean number of I!l.bid.J!.er leaf Period 
Week observation Parbhani Arka Pusa GO-2 lSVT mean 

Kranti Anamika Sawani (AOl-03-
I) 

31 4 30/07/2007 0,71(0,00 * 0,71 (0,00 * 0,71 (O,OQl* 0.71(0.00)* 0.71 0.00)* 0.71(0.OO~ 
32 5 06/08/2007 0.81 (0.20) 0.92(0.40) 0.89(0.40) 1.19(1.00) 0.82(0.20) 0.93(0.44) 
33 6 13/08/2007 1.63 3.20) 1.07(0.80) 1.11 (0.80) 1.26(1.20) 1.0~0.65) 1.22f1.33 
34 7 20/08/2007 1.69(3.60) 1.37(1.60) 1.37( 1.40) 1.33( 1.40) 1.15(0,90) 
35 8 27/08/2007 + 2.23 5.0~ 1.6l(2.20 1.692.40,-+ 1.42l.1.8Qlj 1.2Z!.1.1~ 1,66(2.51 
36 9 1.98(3.6~ 03/0912007 2.31 (5.40) 1.96 3.40 2.20(4.40) 1.98(3.60) 1.45(1.65) 
37 10 10/09/2007 2.50(6.20) 2.18(4.40) 2.37(5.20,- 2.05(4.00) 1.72 2.50) 2.16(4.4~ 
38 II 17/09/2007 3.06 9.20 2.48 5.80 2.69(7.00 2.36 5.20,- 1.~3.3Ql 2.51(6,10,-
39 12 24/09/2007 + 3.28( 10.40) 4.81 25.40) 5.11 (28.00) 2.59(6.40) 3.58 13.25) 3.27(16.69 
40 13 0 III 0112007 6.22 40.00) 3.92 15.80) 3.75(14.00) 4.05 16.00) 2.59 6. 7~ 4.11(18.5~ 
41 14 08110112007 4.53(20.60) 3.48(12.40) 3.33(10.80) 3.52(12.00) 2.33(5.40) 3.44(12.24) 
42 15 15/10112007 3.79 14.00 2.847.80 3.0l(8.80 3. 10 9.20,-+ 1.953.70 2.948.70L 

Cultivar Mean 3.739.82) 2.286.67) 2.10(6.93 2.145.15) 1.713.28 2.19]6.37) 
S. Em. + CD. (0.05) CV% 

-
Cultivar (C) 0.088 0.244 

27.19 
Period (P) 0.136 0.378 

0.305 0.845 CXP 
* Data in the parentheses are original value. while those outside are square root (v X + 0.5) 

WAS = Week After Sowing 

- , _._- --
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U e .\' Id 1.\' H II d tI J .'U'U.\' .\' ifni 

significnnl dilTl)I'ences in IllI: incilit:nce or uphid ul different 

period of crop gwwlh. Tht) pt)riud n1t)Un revt:ult:d Ihul Iht: uphid 

I'''pululion commenced fifth wt)eks uftcr sowing (WAS) i.t:. Ihe 
\ 

first wt:t:k of August. wht:n 0.44 aphid wus rt:cordt:d pt:r leu I'. 

Thert)ufler. the pllpulntion gruduully increust:d Ul' to 11'10 WAS i.c. 

Ihird weeks of September und reuched to Ihe pt:ilk level 

(I K.SO aphids/lent') 13'10 WAS coinciding wilh first week of 

October. Thereufler. nphid p"puilltion grudually llcclined at tht: 

hnrvesting Ill' the crop i.e . third week of Octobt:r . 

The r~'slilts reveakd signifiCllnt difrt:rences in aphid 

Illlpulution unHlng different ok ... ! cultivllrs. The cultivar LSVT 

(AOL.03·1) recorded lenst populution i.l!. 3.n uphids per kaf 

which was ut pur with GO·2 (5.15 aphidsllea!'). whl!l'I:us. highest 

population (9.K2 uphids/lent') was recorded in I'urbhllni Kranti 

followed by Pusn Snwllni lind Arkn Annmika cultivars. The 

internet ion t'ffect due to eultivnr x period wus also significant . 

This indicated thnt various okru cultivurs diffl!red in their 

reuction to uphid population at different period of crop growth. 

From Ihl! rl!slilts. it cun bc infl!rrCli th,\I the aphid 

I'llpulation occurrcd throughout the crop scason with higher levt!'1 

during the last wel!k of Sl'ptelllber lind first wel!k of October. The 

pt:st crossed economic threshold It:vel (ETL) between last week of 

September to first wet:k of October. Earlier to this. similar 

finding hllve been reported by Dhamdhere el al. (I 9R4) reported 

peak population of A. gossYl'ii in I,\st week of September. Thus. 
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Results and discussion 

the present findings are in close conformity to the earlier reports 

on seasonal activity of aphid. 

(b) Jassid : A. bigu'ttula biguttula 

The jassid population differed significantly at different 

period of crop growth irrespective of cultivar (Table 4 and 

Fig.-3). Perusal of results further indicated that the incidence of 

jassid started fourth WAS (the last week of July) 

(1.18 jassids/ leaf), initially increased slowly up to ten WAS 

(2 nd week of September). However, its population reaches to the 

peak level in 38 th standard week (5.52 jassidsl leaf). Thereafter, 

the population started steady decline and reached at low level of 

2.46 jassids per leaf at the end of the crop season. 

The results further revealed significant differences in 

jassid population on different cultivars. The cultivar Arka 

Anamika supported minimum population (2.03 jassids/leaf) which 

was at par with GO-2 (2.05 jassids/leaf) and LSVT (AOL-03-1) 

(2.07 jassids/leaf) cultivars, while, the maximum jassid 

population (4.71 jassids/leaf) was observed in Parbhani Kranti, 

which was at par with Pusa Sawani (4.23 jassids/leaf). The 

descending order of susceptibility of different cultivars to this 

pest was Parbhani Kranti, Pusa Sawani, LSVT (AOL -03-1), GO-2 

and Arka Ananika. The interaction effect due to cultivar x period 

on incidence of jassid was found to be non-significant which 

indicated that the susceptibility of different cultivars was not 

affected by the age of okra cultivars under study. 



--. 
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Table: 4 Periodic incidence of jassid, A. bigllttllia biguttllia on different cultivars of okra during 
kharif - 2007 

Standard WAS Date of Mean number of . assid er leaf Period 
Week observation Parbhani Arka Pusa GO-2 LSVT mean 

Kranti Anamika Sawani (AOL-03-
I 

31 4 30/07/2007 1.62 2.32 * 1.23 1.30 • 1.39 1.60 • 0.91 0.38 * 0.88 0.30 * 1.21 1.18 * 
32 5 06/08/2007 1.72(2.72) 1.31 (1.30-,- 1.79 2.80) 1.1 0(0.75) 1.130.83) 1.4J. 1.68) 
33 6 13108/2007 1.77 2.82) 1.39 1.50 1.83 3.00 1.24 1.08) 1.36 1.43) 1.52 1.96) 
34 7 20/08/2007 1.94(3.50) 1.44( 1.60 1.96(3.50) 1.27(1.15) 1.46 1.73 1.61 (2.30) 
35 8 27/08/2007 1.92 3.40 1.44 1.60 1.96 3.50 1.43 1.58 1.55 1.98 1.66(2.4 h-
36 . 9 03/0912007 + 2.32 5.62 1.662.40 2.18 4.50) 1.44 1.60) 1.55 2.00) 1.83 3.22) 
37 2.25 4.90) 2.25 4.58 _ 1.64 2.23) 2.174.76) 10 1010912007 3.05 9.72) 1.662.40) 
38 I I 17/09/2007 2.91 8.72~ 1.94 3.40 2.93 8.3QW. 2.02 3.60 2.023.60,-+ 2.36 5 . 52~ 
39 12 24/09/2007 2.36 5.42) 1.85(3.00 2.526.00 1.873.00 1.973.40) 2.114.16 

2.35 5.20 1.862.75'-+ 1.752.60) 1.993.65) 
. 

40 13 01/10112007 2.31 5. 12 1.74 2.60) 
41 14 08/1 0112007 2.02 3.92) 1.54(2.00 2.03 3.80 1.80 2.2~ 1.742.58) 1.792.90) 

42 15 15/1 0112007 1.26 3.227-+ 1.26 1.30 + 2.0013 .70-'-- 1.63 1.95 1.61 2.15 1.65 2.46) 

2.10 4.23 1.55 2.05) 1.60(2.07) 1.78 3 . 02~ Cultivar Mean 2.154.71 1.542.03 
S. Em. + C.D. (0.05) CV% 

-
Cultivar (C) 0.0591 0.164 

Period (P) 0.0916 0.254 23.05 

NS 0.205 exp 
• Data in the parentheses are original value. while those outside are square root (vX + 0.5) transfon 

WAS = Week Aller Sowing 

• • 

• c; 
C 
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Results and discussion 

From the results, it can be summarized that the jassid 

population occurred throughout the crop season with the peak 

level of population durin~ the third week of September. The 

results further indicated that the jassid population crossed the 

ETL during the 3,d week of September. The results obtained in 

present investigation are thus in close agreement with the earlier 

reports of Atwal et al. (1969) who observed higher incidence of 

jassid in the month of September. Srinivasa and Sugeetha (200 I) 

reported cultivar Parbhani Kranti was more preferred by jassid 

during the khari/ season. Rawat and Sahu, 1973; Senapati and 

Khan, 1978 reported that seven to eleven weeks old okra plants 

were more susceptible to attack by jassids. The higher incidence 

of jassid population during August-September in central states 

was obvious because higher atmospheric temperature prevailing 

in these state during this period as compared to southern states. 

The facts that the jassid population is favoured by higher 

temperature have been also supported by correlation studies. 

(c) Whitefly: B.tabaci 

The results on periodic fluctuation of whitefly on okra 

are presented in Table-5 and Fig.-4. The results showed 

significant differences in population build up of whitefly at 

different stages of crop growth. The period mean indicated that 

the pest started fourth WAS (the last week of July) 

(0.52 adult! leaf) and reached a peak level during the last week of 

August (4.18 adultslleaf) . The whitefly population gradually 



Table: 5 Periodic incidence of whitefly, B. tabaci on different cultivars of okra during kharij _ 2007 

Standard WAS Date of Mean number ofwhiteflv..e.er leaf Period 
Week observation Parbhani Arka Pusa GO-2 LSVT mean 

Kranti Anamika Sawani (AOL-03-
1 -l 

31 4 30/07/2007 1.51 2.00' 0.71 0.00 * 0.820.20 * 0.890.40' 0.71 O.OO~ 0.930.52 * 
32 5 06/08/2007 1.51 2.00) O. 7~ 0.10) 0.82(0.20 1.00(0.60 0.82 0.20) 0.98(0.62) 
33 6 13/08/2007 1.863.00 0.950.50) 1.060.70 1.000.60,- 0.880.30 1.151".02l....! 
34 7 20/08/2007 + 2.07(3.80) 1.802.80,- 1.12(0.80 1.77(2.70) 1.120.80 1.58(2.18L. 
35 8 27/08/2007 3.45 11.40 1.48 1.80 1.672.50,- 1.692.40 1.772.80 2.014.18 
36 9 03/09/2007 3.099.10 1.4s.1.60 1.41 1.60 1.532.00 1.672.40 1.82(3.34 
37 10 10/09i 2007 2.73 7.00) 1.42 1.60 1.38 1.50) 1.42 1.60) 1.49(1.80 1.692.70l....! 
38 II 17/09/2007 2.65 6.60 1.36 1.40 1.31 1.30 1.31 1.30,- 1.49 1.80 1.62 2.48L 

39 12 24/09/2007 2.61(6.40 1.31 1.30OL.. 1.26 1.20) 1.31 1.30) 1.43 1.60,- 1.58 2.36,-

40 13 0l/lOI12007 2.43 5.50) 1.31 1.30'- 1.26 1.20,- 1.3 !l1.30 1.36 1.40 1.53 2.14 

41 14 08/10112007 2.35(5.10) 1.25 1.10 1.20(1.00 1.060.70) 1.060.70) 1.38(1.72) 

42 15 15/ lO112007 2.16 4.20 1.0tO.70 1.20 1.00 1.0Q,0.60 0.9~0.40 I.2~1.38,-

Cultivar Mean 2.37 5.51 1.24 1.18 1.21(1.10 1.27 1.29 1.23 1.18 1.46(2.05 
CV% S. Em. + C.D. (0.05) -

Cultivar (C) 0.0465 0.129 

Period (P) 0.720 0.199 

0.161 0.446 CXP 
* Data in the parentheses are original value. while those outside are square root (vX + 0.5) 

WAS = Week After Sowing 

22.02 

• _ ,-' __ • ___ -1 . ,~ 1 ..... <' 
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Results and discussion 

declined reaching the low level (1.38 adults /leaf) during the third 

week of October, after which it reached to negligible level. 

\ 
Perusual of results revealed significant difference in 

relative abundance of whitefly in different cultivars of okra. The 

minimum population was observed in cultivar Pusa Sawani 

(1.10 adults/ leaf) which was at par with LSVT (AOL-03-1) 
• 

(1.18 adults/leaf), Arka Anamika (1.18 adultslleaf) and GO-2 

53 

(1.29 adultslleaf). The highest population was observed in 

Parbhani Kranti (5.5 I adultslleaf). The descending order of 

susceptibility of different cultivars to this pest was Parbhani 

Kranti, GO-2, Arka Anamika, LSVT (AOL-03-1) and Pusa 

Sawani . The interaction effect due to the cultivar x period on 

incidence of whitefly was significant. This indicated that various 

okra cultivars differed in their reaction to whitefly at different 

periods of crop growth. 

From the results, it can be concluded that the whitefly 

appeared from the last week of July to the third week of October 

with the period of peak population during the last week of 

August. Earlier to this, Sidhu and Dhavan (1981) reported that 

activity of whitefly B. tabaci was- maximum during July to August 

while Patel (1988) found the activity of whitefly reaching its peak 

level after seven to eight weeks of sowing. Thus, the present 

findings tally with the reports of Patel (1988) while it differs with 

the reports of Sidhu and Dhawan (1981) . Who reported that the 

I variation in whitefly activity may be due to location, date of 
I 
i 

, 
-, 

\ 

I 



Results and discussion 

sowing of okra crop and environmental conditions in the 

particular area. 
, 

(d) Mite: T. mac/arlane; 

Significant differences were observed in population 

build up of mite at different growth periods of okra crop 

(Table-6 and Fig.-5). On the basis of period mean, it was found 

that the incidence of mite started nine WAS (first week of 

September) (0.80 mite / leaf), increased rapidly and reached a peak 

level at 12th WAS, coinciding with the last week of September 

(18.20 miteslleaf). Later on, it gradually declined reaching the 

lower level at the end of the crop season. 

I , 

The results further indicated significant differences in 

the mean population of mite per leaf among different cultivars. 

The cultivar LSVT (AOL-03-l) showed the lowest mite 

population (4.71 mites/leaf) which was at par with GO-2 

(4.98 mites/leaf), Arka Anamika (5.20 miteslleaf) and Pusa 

Sawani (7.23 mites / leaf). Reversely, the highest mite population 

(8.94 miteslleaf) was observed in Parbhani Kranti. The 

descending order of susceptibility of different cultivars to this 

acarine pest was Parbhani Kranti, Pusa Sawani, Arka Anamika, 

GO-2 and LSVT (AOL-03-l). The interaction effect due to 

cultivar x period on the incidence of mite population was found 

to be significant which indicated that the susceptibility of various 

okra cultivars to mite population was inconsistent at different 

stages of crop growth. 



Table: 6 Periodic incidence of mite, T. lIIac/arlalle; on different cultivars of okra during kharij-
2007 

Standard WAS Date of Mean number of mite er leaf Period 
Week observation Parbhani Arka Pllsa GO-2 LSVT mean 

Kranti Anamika Sawani (AOL-03-
I) r 

31 4 30107/2007 0.71 0.00)* 0.71 0.00)· 0.71 0.00)* 0.71 0.00" 0.71 0.00)" 0.71 0.00)" 
32 5 06/08/2007 0.71 0.00 0.71 0.00,-- 0.71 0.00,-- 0.71 0.00 0.71 O.O~ 0.71(0.00 
33 6 13/08/2007 0.71 0.00 0.71(0.00 0.71 0.00 0.71 0.00 0.71 0.00 0.71 0.00 
34 7 20108/2007 0.71 0.00) 0.71 (0.00 0.71 0.00 0.71(0.00,-- 0.71 (0.00) 0.71 0.00) 

35 8 27108/2007 0.71 0.00) 0.71 0.00 0.71 0.00 0.7 hO.OO '--- 0.71 0.00) 0.71 0.00) 

36. 9 03/09/2007 1.81 4.00 0.71 0.00) 0.71 0.00 0.71 0.00 0.71 0.00 0.93(0.80 

37 10 10109/2007 2.20 6.60) 0.71 0.00) 1.88 4.40) 0.71 0.00) 0.71 (0.00) 1.24 2.20) 

38· II 17/09/2007 3.10 10.70 1.78 3.80) 2.62 8.60 1.720.(0) 2.53 6.30) 2.36 6.48 

39 12 24/09/2007 5.37 28.41 3.2~ 10.00 5.08 25.60 2.698.20
4

4.36 18.80 4.15(18.20 

40. 13 0111 0112007 4.72 22.20 4.31 19.10 4.28 J7.80 3.4~12.20 4.23(18.02 4.39 18.80 
41 14 08/10112007 4.49 20.30 4.00 15.60 4.00 16.40 4.11 16.4~ 3.31 11.20) 3.98 15.98 

42 15 15/10112007 3.66 15.09) 3.51 14.20 3.51 12.60 3.84 14.40
4

2.868.00) 3.48 12.86 

Cllitivar Mean 2.41 8.94 1.82 5.20 2.14 7.23 1.804.98 1.794.71 1.996.21) 

S. Em. + C.D. (0.05) CV% 
-

Cultivar (C) 0.091 0.253 

Period (P) O. 14 I 0.392 31.67 

0.876 CXP 0.316 
* Data in the parentheses arc original value. while those outside arc square root (vX + 0.5) tnmstf.lrmcli"valu 

WAS ~ Week Aller Sowing CJ1 
'-1' 
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Table: 7 Periodic incidence of shoot and fruit borer, E. vittella on different cuiti\"ars of okra during 

kltarif - 2007 

Standard WAS Date of Mean number of larvae er--!!-Iant Period 

Week observation Parbhani Arka Pusa GO-2 LSVT mean 

Kranti Anamika Sawani (AOL-03-
1) 

31 4 30/07/2007 1.07(0.68)* 0.77 0.10)* 0.S9 0.33)* 0.77 0.10)* 0.80 0.15 * 0.86(0.27)* 

32 5 06/0S/2007 LlI(0.78) 0 . 8~0. 25) 1.0~0 . 70) 0.82 0.18) 0.8~0. 15 4 0.93 0.·11) 

33 6 13/08/2007 Lli 0.78) 0. 8~0. 25 1.15 0.83,--+ 0.82 0.18 0.85 0.23 0.96 0.-15 ~ 

34 7 20/0S/2007 Ll3 0.83) 0.87 0.28) 1.22 1.0~ 0.8410.20) 0.85 0.23) 0.98(0.51) 

35 8 27/08/2007 Ll90.98) 0.90 0.33) 0.88 0.28) 1.03 0.61) 1.29 1.18) 0.88 O.2S) 

36 9 03 /09/2007 1.52 1. 88 0.93 0.38) 1.5711.98-<- 0.9\ 0.33.Lj. 0.910.33) 1.17 0.98) 

37 10 10/09/2007 1.48 1.80) 1.2lll .05) 1.53 1.85) 1.29 1.18) 1.15 0.85) 1.34 1.35) 

1.0~0.70) 1.2~1.I1) 
38 I I 17/09/2007 1.37 1.45) 1.12 0.7~ 1.50 I.7S,- 1.16 0.85) 

39 
1.07(0.65) 1.06 0.65) UO( 1.00) 

12 24/09/2007 1.34 1.35) 1.08 0.70) 1045 1.63) 

40 13 01/10112007 1.27 LIS I. 0'!l..0. 60) 
1.33 1.28) 1.0~0.55 '- 1.020.55) 1.14 0.83) 
1.22 1.0~ . 1.01 0.5~ 1.020.5?W 1.08 0.7~ 

41 14 0811 0112007 1.20 1.03 0.97 0.-15 

42 15 15/1 0112007 Ll3 0.88 0.94 0.'10) 
1.14 0.83) 0.97 0.45) 0.93(0.38) 1.020.59) 

Cultivar Mean 1.24 1.13) 0.96 0.'16) 
1.28 1.20 0.96 0.-15) 0.9~0.42) 1.08 0.73) 

S. Em. + 
c.t. (0.05) CV % 

-
Cultiv"r (C) 0.024 0.072 

15.56 

Period (P) 0.038 
0.104 

NS 
C X I' 

0.084 
. • Data in the parcntheses arc onglnal valuc. while th,\Sc outSldc arc square fnot (vX + 0.5) 

WAS " Wcck Allcr S"wing 

_ _ _ ._ I~ ...... ~""."," ,.'~In~ 

c..,' -, 





Results and discussion 

peak level (1.35 larvae/plant) during second week of September. 

Thereafter, the population started decreasing and reached at low 

level of (0 .59 larva/plant) at the end of crop season . 

The results further indicated that there were significant , 
differences in average population of E. villella on different 

cultivars. The cultivar LSVT (AOL-03-1) supported the lowest 

population (0.42 larva/plant) which was at par with GO-2 

(0.45 larva/plant) and Arka Anamika (0.46 larva/ plant) . The 

highest popUlation (1.20 larvae/plant) was observed in cultivar 

Pusa Sawani which was at par with Parbhani Kranti 

(1.13 larvae/plant). The descending order of susceptibility of 

different cultivar to this pest was Pusa Sawani, Parbhani Kranti, 

Arka Anamika, GO-2 and LSVT (AOL-03-1) . The interaction 

effect due to cultivar x period on incidence of E. villella 

population was found to be non-significant which indicated that 

the susceptibility of different cultivars was not affected by the 

age of okra cultivars under study. 

From these results, it can be concluded that the Earias 

population occurred from last week of July to mid October with 

higher level during the month of September (loth WAS), It 

crossed the ETL during the second week of September. Mote 

(1977) reported that fruit and shoot borer increased gradually up 

to 10 weeks after germination and the pest was found to decline 

suddenly II weeks of the crop in kharif season. Kashyap and 

Verma (1982) reported that the Earias spp. remained active in the 
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months of August, September and October. Mandel et al . (2006) 

reported that shoot and fruit borer infestation was highest in Pusa 

Sawani cultivar . Thus, the present findings are in close 

conformity to the earlier reports. 

b) Heliothis: Helieoverpa armigera 

59 

H. armigera does not occur throughout the crop season 

hence, the results regarding the same were not discussed. 

4.1.2.2 Periodic occurrence of natural predators of insect­

pests of okra 

Green lacewing (GLW) and lady bird beetle (LBB) are 

effective predators of soft bodied sap sucking insects like aphid, 

jassid, whitefly etc. Therefore , periodic incidence of these 

predators was also studied simultaneously to have an idea about 

its role in checking populations of the sucking pests of okra. 

a) Green lacewing: C. Seelestes 

The periodic incidence of ehrysoperla population in 

different cultivars of okra during the crop season is given in 

Table-8 and Fig.-7. Significant differences were observed in 

population build up of ehrysoperla during different periods of 

crop growth. The period mean indicated that the chrysopid 

population started 4th WAS i.e. the first week of August 

(0.10 larva/plant), increased rapidly and reached the peak level 

(0.78 larva/plant) during the fourth week of August. Later on, its 



-
Table: 8 Periodic incidence of green lacewing, C. see/estes on different cultivars of okra during 

kllllrif - 2007 

Standard WAS Date of Mean number of larva er laot Period 

Week observation Parbhani Arka Pusa GO-2 LSVT mean 

Kranti Anamika Sawani (AOL-03-
I 

31 4 30/07/2007 0.71(0.00 * 0.71 0.00 * 0.71 0.00)* 0.7!.L0.00)* 0.71(0.00)* 0.71(0.00)' 

32 5 06/08/2007 0.9 1 0.38) 0.71 0.00) 0.7740.10 0.710.00) 0.71(0.00) 0.760.10) 

33 6 13/08/2007 0.96(0.48) 0.78(0.13) 0.93(0.40 0.74(0.05) 0.74(0.05) 0.83(0.22) 

34 7 20108/2007 LIS 0.90) 0.8~030,- 1.1110.75 0.77 0.112Lt- 0.78 Ol~ 0.9KO-l4c.. 

35 8 27/08 /2007 1.26 1.10) 1.060.68) 1.22 1.00
L 

1.l0{0.75 0.91 0.3841.11 0.7L 

36 9 03/09/2007 1.04 0.63) 0.790.15) 0.970.48) 0.740.05) 0.710.00) 0.850.26) 

37 10 10/09/2007 0.71 0.00) 0.71 0.00) 0.71 0.00) 0.71 0.00) 0.71(0.00) 0.71 0.00) 

38 I I 17/09/2007 
0.710.00) 0.710.00,- 0.7lJl.00 0.7i(0.00,£- 0.710.00l. 0.71 O.O~ 

39 12 24/09/2007 

40 13 01/10112007 
0. 71(0.00) 0.71(0.00) 0.7I...0'00) 0.71(0.00) 0.7!i0.00) 0.710.00) 

4 1 14 08/ 10112007 
0.71 0.00) 0.71 0.(0) 0.71 0.00) 0.71 O.OQL 0.710.00,£- 0.71 O .OO~ 

42 15 15/1 0112007 
0. 71",0.00 0.71 0.00) 0.71 0.00) 0.71 O .O~ 0.7h.0.00) 0.710.00:,-

Cultivar Mean S. Em. + C.D. (0.05) C\ Yo -
Cullivar (C) 0.015 0.042 

13.28 

Period (P) 0.023 0.065 
0.145 

CXP 0.052 
. . * Data in the parentheses are origlll,,1 vnlue. while those outside are square root (vX + 0.5) tmnsfonned va 

WAS = Week After Sowing 

• • 

a> 
o 
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population declined gradually and reached the lowest level (0.26 

larva/plant) in first week of September. 

6t 

The results further revealed significant differences in 

population build up of chrysopid on different okra cultivars. The 

cultivar LSVT (AOL-03-1) supported the minimum population 

(0.05 larva/plant) which was at par with GO-2 (0.08 larva/plant) 

and Arka Anamika (0.10 larva/plant) cultivars. The highest 

population (0.29 larva/plant) was observed in cultivar Parbhani 

Kranti which was at par with Pusa Sawani (0.23 larva/plant) 

cultivar. Incidently, the jassid and whitefly population were also 

higher in Parbhani Kranti and Pusa Sawani. Thus, the GLW 

population was more in the cultivars, which supported higher 

population of jassid and whitefly than the cultivars, which were 

relatively less susceptible to these pests. The interaction effect 

due to cultivar )( period on incidence of Chrysoperla was 

significant. This indicated that various okra cultivars differed in 

their reaction to Chrysoperla population at different period of 

crop growth. 

From the results, it can be concluded that the incidence 

of green lacewing started during the first week of August and 

remained active till first week of September with maximum 

number during the fourth week of August indicating that it is 

active for a shorter period of only five weeks coinciding with 

higher population density of whitefly. The differences in period 

of activity of this chrysopid predator may be attributed largely 
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due to differences in date of sowing and the crop composition 

during the particular year of study that ultimately would have 

affected the population build up of the host insects of this 

predator. The incidence of green lacewing started during October 

and lasted upto the first fortnight of November at Sardar 

Krushinagar in cotton (Anon.,1985). Gadhia (1988) reported that 

incidence of chrysoperla commenced from October with minimum 

number during January at the same location. Thus, the present 

findings are different with the reports of Gadhia (1988). Who 

reported the variation in chrysoperla activity may be due to the 

location, date of sowing and environmental conditions in the 

particular area. 

b) Lady bi,'d beetle: C. Septempullctata 

The results on population of lady bird beetle (LBB) on 

different cultivars of okra are presented in Table-9 and Fig-7. 

Perusal of results indicated that the coccinelid population differed 

significantly at different periods. The popUlation of this predator 

appeared 9th WAS i.e. the first week of September 

(0.09 adult! plant), reaching the peak level (0.90 adult/plant) 

during the first week of October and thereafter, it declined 

I gradually and reached the low level during the third week of 

October. 

Significant differences were also observed in 

population build up of this coleopterous predator among different 

cultivars of okra. The cultivar LSVT (AOL-03-1) supported the 



Table: 9 Periodic incidence of lady bird beetle, C. septempunctata on different cultivars of okra 
during kharif - 2007 

~ 

Standard WAS Date of Mean number of adult~r lant Period 
Week observation Parbhani Arka Pusa GO-2 LSVT mean 

Kranti Anamika Sawani (AOL-03-
I) 

31 4 30107/2007 0.71 (0.00)* 0.71 (0.00)* 0.71 (0.00)* 0.71 0.00)* 0.71 (0.00)* 0.71 0.00)" 
32 5 06/0812007 0.71 0.00 0.71 0.00 0.71 0.00,--- 0.71 0.00 0.7](0.00) 0.7!1.0.0QLj 
33 6 13/0812007 0.71 0.00 0.71 0.00 0.71 0.00,--- 0.71 0.00,--- 0.710.00,--- 0.71 0.00,---
34 7 20/08/2007 0.71 0.00) 0.71 0.00) 0.71 0.00) 0.71 0.00 0.71 0.00,-- 0.710.00) 
35 8 27/08/2007 0.71 (0.00) 0.71 (0.00) 0.71(0.00 0.71 0.00) 0.71 0.00) 0.71(0.00) 
36 9 03/09/2007 0.85 0.25 0.71 0.00 0.81 0.18,--- 0.72 0.03,--- 0.71 0.00 0.7~{O.09 
37 10 10/09/2007 0.98 0.50 0.74 0.05) 0.900.33) 0.72 0.03 0.710.00,--- 0.810.18) 
38 I I 17/09/2007 1.03 0.60,--- 0.83 0.20) 1.04(0.60) 0.740.05 0.770.10) 0.880.31) 
39 0.75(0.08) 0.78 0.13) 0.95(0.46) 12 24/09/2007 1.17(0.90) 0.91(0.38) 1.15 0.83) 
40 13 01/10112007 1.32 1.25 1.120.80 1.30 1.20 1.0910.75.L 0.970.50,-!- 1.160.90,---
41 14 08/1 0112007 0.990.53 0.76 O.O~ 0.89 0.30 0.75 O.O~ 0.72 0.03 0.8~fO.90,--
42 15 15/10112007 0.71 0.00,--- 0.71 0.00 0.71 0.00 0.710.00,--- 0.710.00 0.710.00) 

Cultivar Mean 0.880.34 0.780.13 0.860.29 0.750.08,--- 0.740.06) 0.80 O.I~ 
S. Em. + C.D. (0.05) CV % -

Cultivar (C) 0.015 0.041 
13.03 Period (P) 0.023 0.065 

CXP 0.052 0.145 
* Data in the parentheses are original value, while those outside are square root (vX + 0.5) transformed values 

WAS = Week After Sowing . 

m 
t.' 
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minimum population of lady bird beetle (0.06 adult/plant) which 

was at par with cultivar GO-2 (0.08 adult/plant) and Arka 

Anamika (0.13 adult/plant). The highest population 

(0.34 adult/plant) was observed in cultivar Parbhani Kranti which 

was at par with Pusa Sawani (0.29 adult/leaf). Incidently, the 

aphid population was also higher in Parbhani Kranti, Arka 

Anamika, Pusa Sawani and GO-2 cultivars. Thus, the LBB 

population was more in the cultivars, which supported higher 

population of aphid than the cultivars, which were relatively less 

susceptible to these pests. The interaction effect due to cultivar x 

period on incidence of coccinellid predators was significant. This 

indicated that various okra cultivars differed in their reaction to 

lady bird beetle population at different period of crop growth. 

I 

From the results, it can be concluded that the 

coccinelid predators were active from the first week of August to 

the second week of October with peak level during the first week 

of September. Venugopal et al. (1975) reported that 

M. Sexmaculatus was found predating on A.gossypii during 

September to October in okra. The present findings thus by and 

large corroborate the earlier findings. 

4.1.3 Correlation between incidence of pests and weather 

parameter 

4.1.3.1 Insect-pests of okra 

In nature, the population of insect-pest is never true1y 
• 

stable. The rise and fall of population density of any orgallism 
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depends on abiotic factor like temperature and humidity and 

biotic factors that are host plants. To know the effect of various 

weather parameters on the population fluctuation of insect-pests 

of okra, simple correlation was worked out between period and 

mean incidence of each pest obtained in pest sequence study and 

weekly mean value of different weather parameters . 

A. Sucking pests: 
• 

(a) Aphid: A. gossypii 

The result presented in Table-IO revealed that the 

aphid population in Parbhani Kranti cultivar was positively 

correlated with maximum temperature (r=0.687). Whereas , 

evening relative humidity (r=-0.646), average relative humidity 

(r=-0.592) and rainy days (r=-0.604) were negatively correlated 

with aphid population. The other weather parameters • 
VIZ ' • 

minimum temperature, average temperature, morning relative 

humidity, wind velocity, sunshine hours, rainfall and evaporation 

had no marked effect on population fluctuation of aphid in 

Parbhani Kranti cultivar. 

I 

In case of Arka Anamika , Pusa Sawani and LSVT 

(AOL-03-1) cultivar the weather parameters viz; 
• 

maxImum 

temperature, average temperature, sunshine hours and evaporation 

were having positive influence . whereas, minimum temper<!ture, 

morning relative humidity, evening relative humidity, average 

relative humidity, wind velocity, rainfall and rainy days had 



Table: 10 Correlation matrix of the relationship between weather parameters with aphid, A. gossypii 
population on different cultivars of okra during kharij - 2007 

4 
5 
6 
7 

• 

vent 

Parbhani 
Kranti 

Arka 
Anamika 

LSVT 

-0.646* -u.326 -0.270 -v. /JO' -u 
h~,".a '" "".au.," Humidit '- % -0.592* -0.283 -0.228 -0.713* -0.210 I 

WInd Velocit km/hrL -0.560 -0.460 -0.437 -0.635* -0.420 
- nshine Hours hr/day 0.516 0.222 0.173 0.596* 0.170 

9 I Rainfall mm -0.521 -0.491 - .- - -- . . -- I 
8 

10 Rai"1'.Da s -0.604* -0.390 -0.314 -0.640" 
II EVi!£.oration (mm 0.408 0.041 0.005 0.414 U.W" 

* Significant at 5 % level (r ~ ± 0.574) 

• 

a'J -
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negative influence with aphid population, however, all these 

correlations were non-significant. In case of GO-2 cultivar the 

aphid population was significant, positively correlated with 

maximum temperature (r=0.783) and sunshine hours (r=0.596) 

whereas, • • temperature (r=-0 .63 3), evening relative mlntmum 

S' 

humidity (r=-0.758), average relative humidity (r=-0.713), wind 

velocity (r=-0.635), rainfall (r=-0.592) and rainy days (r=-0.640) 
• 

were significant negatively correlated with aphid population . The 

other weather parameters viz: average temperature, morning 

relative humidity and evaporation had no marked effect on 

population fluctuation of aphid. Kadivar (1996) found that the 

population of aphid had positive correlatation with maximum 

temperature whereas; it had significant negative correlation with 

minimum temperature. However, the results obtained in present 

studies are in close agreement with that of Kadivar (1996) limited 

to the temperature effect. 

b) Jassid: A.biguttulla biguttulla 

The correlation coefficients obtained between jassid 

population and weather parameters revealed (Table-II) that in 

relation with jassid population in Parbhani Kranti cultivar, the 

weather parameters • VIZ· , 
• maximum temperature, 

• • 

mInimum 

temperature, average temperature, morning relative humidity, 

sunshine hours, rainy days and evaporation were positively 

correlated whereas, evening relative humidity, average relative 

humidity, wind velocity and rainfall showed negative correlation 



Table: II Correlation matrix of the relationship between weather parameters with jassid, 
A. biguttula biguttula population on different cultivars of okra during kharij - 2007 

Sr. Weather parameters Mean number of 'assid J!.er leaf 
No. Parbhani Arka Pusa GO-2 LSVT 

t- Kranti Anamika Sawani AOL-03-1 
I Maximum TemJ!.erature ·C 0.185 0.103 0.215 0.424 0.408 
2 Minimum Tern erature·C 0.101 0.138 ·0.040 ·0.136 -0. 192 

3 Aver~e Tern ' erature ·C 0.472 0.391 0.302 0.505 0.390 
4 Mornin Relative Humidit %) 0.239 0.350 0.226 0.016 -0.009 

• 

5 Evenin Relative Hurnidi!XJ.% -0.079 0.005 -0.112 -0.321 -0.303 

6 Averl!.&,e Relative Hurnidi!.i:.., % -0.007 0.086 -0.036 -0.249 ·0.241 

7 Wind Veloci!XJ.km/hr) -0.466 -0.461 -0.459 -0.573 -0.561 

8 0.422 0.272 Sunshine Hours (hr/day 0.255 0.044 0.120 

9 Rainfall mm -0.254 -0.267 -0.283 -0.437 ·0.479 

10 Rain Da s 0.053 0.064 0.040 ·0.219 ·0.201 

I I Evaporation mm 0.296 0.079 0.182 0.370 0.280 

* Significant at 5 % level (r = ± 0.574) 

• 
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with jassid population. [n case of Arka Anamika cultivar, 
• • • maximum temperature, minimum temperature, average 

temperature, morning relative humidity, evening relative 

humidity, average relative humidity, sunshine hours, rainy days 

and evaporation were positive influence whereas, wind velocity 

and rainfall showed negative correlation with jassid population. 

However, all these correlations were non-significant. 

69 

In case of Pusa Sawani cultivar maximum temperature, 

average temperature, morning relative humidity, sunshine hours, 

rainy days and evaporation has positive correlation whereas, 

minimum temperature, evening relative humidity, average relative 

humidity, wind velocity and rainfall were negatively correlated 

with jassid population; however, all these correlations were non­

significant. 

Incase of GO-2 maximum temperature , average 

temperature, morning relative humidity, sunshine hours and 

evaporation were positively correlated whereas, minimum 

temperature, evening relative humidity, average relative 

humidity, wind velocity, rain fall and rainy days showed negative 

correlation with jassid population, however, all these correlations 

were non-significant. 

In LSVT (AOL-03-1) cultivar maximum temperature, 

average temperature, sunshine hours and evaporation were having 
• 

positive influence whereas, minimum temperature, morOlng 

relative humidity, evening relative humidity, average relative 
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humidity, wind velocity, rain fall and rainy days showed negative 

correlation with jassid population, however, all these correlations 

were non-signi ficant. 

7Q 

Patel (1988) reported the jassid populations were 

non-significantly correlated with all weather parameters during 

summer season. However, significant correlation of jassid 

population was observed with minimum temperature while other 

parameters showed non-significant during kharif season. Thus, 

the present findings of positive effect of temperature of jassid 

population confirm the earlier results (Patel, 1988). 

c. Whitefly: B. tabaci 

The results indicated (Table-12) that • 

In case of 

Parbhani Kranti and LSVT (AOL-03-1) the weather parameters 

viz; minimum temperature, average temperature, morning relative 

humidity, evening relative humidity, average relative humidity, 

rainfall, rainy days and evaporation had positive correlation 

whereas, maximum temperature, wind velocity and sunshine hours 

showed negative correlation with whitefly population, however, 

all these correlations were non-significant. In Arka Anamika 

cultivar evaporation (r= 0.603) was positively correlated with 

whitefly population and their correlation co-efficient was 

significant. The other weather parameters • 
VIZ· , • maxImum 

• 

temperature, minimum temperature, average temperature, mornIng 

relative humidity, average relative humidity, sunshine hours 

exhibited positive influence whereas evening relative humidity, 



Table: 12 Correlation matrix of the relationship between weather parameters with whitefly, B. tabaci 
population on different cultivars of okra during khar;f- 2007 

Sr. Weather parameters Mean number of whitefl er leaf 
No. Parbhani Arka Pusa GO-2 LSVT 

Kranti Anamika Sawani AOL-03-1 
I Maximum Tem erature "c -0.042 0.124 0.084 -0.174 -0.126 
2 Minimum TemJ?.erature DC 0.123 0.193 0.022 0.354 0.235 
3 Avera 'e Tem.£.,erature DC 0.121 0.510 0. 176 0.258 0.154 
4 Mornin Relative Humidi~%.L. 0.332 0.174 0.21 8 0.410 0.475 
5 0.277 0.246 Evenin Relative Humidit %..L 0.157 -0.002 0.039 
6 0.314 0.305 Avera e Relative Humidity % 0.20 I 0.039 0.082 
7 Wind Veloci!.X. km / hr -0.392 -0.415 -0.398 -0.243 -0.376 

H -0.006 0.017 -0.157 Sunshine Hours hr/d'!.l:. -0.118 0.306 
9 -0.00 I -0.034 0.083 Rainfall mm 0.088 -0.344 
10 RainLDa s 0.348 -0.121 0.203 O. 191 0.400 

I I 0.603' 0. 191 0.378 0.072 
Eva~)ration mm 0.072 

* Signiticant at 5 % level (r = ± 0.574) 

• 

-.l ..-
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wind velocity, 

correlation with 

rain fall and rainy days showed 

whi tefly popu I at ion, however. 

correlations were non-significant. 

negati ve 

all these 

In case of Pusa Sawani wind velocity, sunshine hours 

and rainfall showed negative correlation whereas rest of cultivars 

showed positive influence with whitefly population. While, GO-2 
• 

cultivar showed negative correlation with maximum temperature, 

wind velocity and rainfall whereas remaining was having positive 

influence with whitefly population, however, all these 

correlations were non-significant. Ghose (1999) reported that 

minimum temperature was positively correlated with whitefly 

population. Thus, the result obtained in present investigation is in 

consonance with the results obtained by earlier workers. 

d) Mite: T. lIIt1cjtlritlllei 

It can be stated from the results (Table-D) that the 

population of mite was positively correlated with maximum 

temperature, average temperature, sunshine hours and evaporation 

whereas, minimum temperature, morning relative humidity, 

evening relative humidity, average relative humidity, wind 

velocity, rainfall and rainy days showed negative correlation with 

mite population in Parbhani Kranti and LSVT (AOL-03-1) 

cultivars. However. all these correlations were non-significant. 

The mite population in Arka Anamika cultivar was 

positively correlated with maximum temperature (r= 0.766). 



Table: 13 Correlation matrix of the relationship between weather parameters with mite, T. mac/arlallei 
population on different cultivars of okra during kharif - 2007 

Sr. Weather parameters Mean number of mite~er leaf 
No. Parbhani Arka Pusa GO-2 LSVT 

Kranti Anamika Sawani AOL-03-1) 
I Maximum Temperature °c 0.546 0.766* 0.518 0.796' 0.437 
2 Minimum Tem-Eerature °c -0.452 -0.714* -0.440 -0.738* -0.393 
3 Avera..&.e Tem-Eerature °c 0.218 0.182 0.189 0.195 0.126 
4 Mornin Relative Humidi!2:. % -0.297 -0.575" -0.275 -0.628* -0.225 

5 Evenin Relative Humidi!.r. %:'-. -0.535 -0.772* -0.507 -0.803* -0.429 

6 -0.780' -0.391 Avera e Relative Humidi!.r. % -0.491 -0.743" -0.464 
7 -0.563 -0.469 Wind Veloci.!X.., km/hr -0.574" -0.565 -0.529 
8 0.585* 0.259 Sunshine Hours hr/dl!i:..l 0.390 0.555 0.359 
9 -0.527 -0.553 -0.467 Rainfall mm -0.556 -0.552 
10 Rain Davs -0.50 I -0.681* -0.510 -0.700* -0.442 

II Evaporation mm 0.152 0.309 0.117 0.331 0.030 

* Significant at 5 % level (r = ± 0.574) 

• 

~ 
w 
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Whereas, minimum temperature (r= -0.714), morning relative 

humidity (r= -0.575), evening relative humidity (r= _ 

0.772), average relative humidity (r= -0.743) and rainy days (r= _ 

0.681) were significant negatively correlated while, the other 

weather parameters were positively correlated with 

population. 

• mite 

74 

In case of Pusa Sawani cuitivar maximum temperature, 

average temperature , sunshine hours and evaporation were 

positively correlated while, minimum temperature, morning 

relative humidity, evening relative humidity, average relative 

humidity, wind velocity, rainfall and rainy days showed negative 

correlation with mite population. However, all these correlations 

were non-significant. In case of mite population in cultivar GO-2, 

significant positive correlation was found with maximum 

temperature (r = 0.796) and sunshine hours (r= 0.585). Whereas, 

minimum temperature (r= -0.738), morning relative humidity 

(r= -0 .628), evening relative humidity (r= -0.803), average 

relative humidity (r= -0.780) and rainy days (r= -0.700) showed 

significant negative correlation with mite population. The other 

weather parameters viz. average temperature and evaporation was 

positively correlated while wind velocity and rainfall showed 

negative correlation with mite population. Gulati (2004) reported 

the mite population was positively correlated with maximum 

temperature and relative humidity. Thus, the present finding of 

positive effect of temperature of mite population confirmed the 

earlier results. 
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B) Shoot and fruit borer: E. Vittella 

Results of correlation between E. vittella population 

and weather parameters (Table-14) revealed that maximum 

temperature, minimum temperature, average temperature, morning 

relative humidity, evening relative humidity, average relative 

humidity, sunshine hours, rainy days and evaporation were 

positively correlated whereas, wind velocity and rainfall "Were 

negatively correlated in Parbhani Kranti and Pusa Sawani 

cultivar. However, all these correlations were non-significant. 

Population of E. ville lla in Arka Anamika cultivar 

were positively correlated with maximum temperature, average 

temperature, morning relative humidity, sunshine hours and 

evaporation whereas, minimum temperature, evening relative 

humidity, average relative humidity, wind velocity, rainfall and 

rainy days showed negative correlation with E. villella 

population. In LSVT (AOL-03-1) was significant negative 

correlation with wind velocity (r= -0.608) . In GO-2 and 

LSVT(AOL-03-1) cultivars, positive correlation with maximum 

temperature, average relative humidity and sunshine hours 

whereas, minimum temperature, morning relative humidity , 

evening relative humidity, average relative humidity, wind 

velocity, rainfall and rainy days showed negatively correlated 

with Earias population. However, all these correlations were non­

significant. Mandel (2006) reported that significant negative 

correlation with the maximum. temperature and positive 



Table; 14 Correlation matrix of the relationship between weather parameters with shoot and fruit 
borer, E. vittellu population on different cultivars of okra during klrnrif- 2007 

Sr. Weather parameters Mean number of larvae J!..er lant 
No. Parbhani Arka Pusa GO-2 LSVT 

Kranti Anamika Sawani (AOL-03-1 
I Maximum Tern eraturc °c 0.040 0.341 0.029 0.422 0.457 ~ 
2 Minimum Tern erature °c 0.152 -0.068 0.187 -0.143 -0.141 

3 Avera e Tern erature °c 0.306 0.471 0.341 0.491 0.553 

4 Mornin Relative Humidit (% 0.234 0.073 0.292 -0.012 -0.021 

5 Evenin Relative Humidit,_ % 0.010 -0.252 0.049 -0.328 -0.352 

6 Avera e Relative Humidit.r..<%) 0.062 -0.181 0.107 -0.261 -0.282 

7 -0.565 -0.608* Wind Velocit km / hr) -0.428 -0.511 -0.403 

8 Sunshine Hours hr/da 0.125 0.373 0.081 0.440 0.433 

9 Rainfall mm -0.255 -0.414 -0.300 -0.396 -0.470 

10 Rain Da s 0.197 -0.171 0.187 -0.204 -0.277 

1 I Eva oration mm 0.213 0.325 0.240 0.345 0.321 

* Significant at 5 % level (r = ± 0.574) 

• 

--:I 
a> 
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relationship with the minimum temperature, relative humidity, 

vapour pressure and rainfall with E. villella population. Thus, the 

present findings tally with the earlier reports. 

4.1.3.2 Insect predators of okra pests 

a) Green lacewing: C. Scelestes 

I 

Perusal of the pest correlation coefficient (Table-IS) 

revealed that no significant correlations existed between 

incidence of Chrysoperla and weather parameters. However, 

maximum temperature, average temperature, morning relative 

humidity, sunshine hours and evaporation had positive 

correlation, while minimum temperature, evening relative 

humidity, average relative humidity, wind velocity, rainfall and 

rainy days had negative correlation with population of green 

lacewing. Kalariya (1993) also observed negative correlation of 

lacewing with relative humidity. Thus, the present findings are in 

agreement with the earlier results to some extent. 

b) Lady bird beetle: C. Seplempul/clala 

The result (Table-16) revealed that no significant 

correlations existed between incidence of lady bird beetle and 

weather parameters. However, minimum temperature. relative 

humidi ty, wind ve loci ty, rai nfall and rai ny days had posi ti ve 

influence while, maximum temperature, average temperature, 

sunshine hours and evaporation had negative influence with lady 

bird beetle popUlation. Moreover, all these correlations were non-



Table: 15 Correlation matrix of the relationship between weather parameters with green lacewing, 
C. see/estes population on different cultivars of okra during klzariJ - 2007 

Sr. Weather parameters Mean number of larva er..e!ant 
No. Parbhani Arka Pusa GO-2 LSVT 

Kranti Anamika Sawani AOL-OJ-l 
I Maximum Tem..Q..erature 'c 0.341 0.291 0.288 0.374 0.322 
2 Minimum Tem erature °c -0.10 I -0.178 -0.106 -0.250 -0.221 
3 Avera e Tem erature·C 0.420 0.214 0.323 0.242 0.200 

4 Mornin~ Relative Humidi!.}'. (% 0.099 0.096 0.155 -0.037 0.053 

5 -0.286 Evenin Relative Humidit % -0.269 -0.252 -0.224 -0.345 
6 Aver<!.£e Relative Humidity (%) -0.189 -0.176 -0.140 -0.280 -0.2 13 

7 Wind Veloci!..rJkm/hr -0.520 -0.377 -0.472 -0.347 -0.351 

8 0.275 0.203 Sunshine Hours hr/ d'!1. 0.250 0.179 0.185 
9 -0.312 -0.289 Rainfall mm -0.430 -0.328 -0.371 

10 Rain Da s -0.313 -0.333 -0.266 -0.396 -0.340 

I I Ev~oration mm 0.153 0.136 0.121 0.262 0.191 

* Significant at 5 % level (r = ± 0.574) 

-l -



Table: 16 Correlation matrix of the relationship between weather parameters with lady bird beetle, 
C. septempunctata population on different cultivars of okra during kharij - 2007 

Sr. Weather paramelers Mean number of adult er lanl 
No. Parbhani Arka Pusa GO-2 LSVT 

Kranti Anamika Sawani AOL-03-1 
I Maximum Tern eralure °C -0.487 -0.319 -0.399 -0.271 -0.261 
2 Minimum Tern erature °C 0.441 0.299 0.402 0.194 0.232 
3 Aver'!.&.e Tem...E.erature °C -0.135 -0.074 -0.048 -0.155 -0.080 
4 Mornin Relative Humidit (%) 0.330 0.332 0.303 0.345 00319 

-+ 5 Evenin Relative Humidi!}'. (%) 0.514 0.407 0.453 0.368 00363 

6 00361 Avera e Relative Humidi!1. % 0.483 0.398 0.428 00371 

7 0.060 0.108 Wind Veloci.!L.{km/ hr -f 0.376 0.134 0.279 
8 -0.319 -0.371 -OJ IO Sunshine Hours hr/day -0.389 -0.322 
9 Rainfall mm 0.301 0.360 0.252 0.476 0.403 

10 Rainv D'!Y!' 0.402 0.342 0.327 0.390 0.296 

0.059 -0.163 -0.066 
I I _ Evaporation (mm -0.013 -0.014 
* Significant at 5 % level (r = ± 0.574) 

• 

~ 
- -



Results and discussion 

significant. Upadhyay (1984) reported the coccinellid population 

showed positive correlation with minimum temperature and 

relative humidity as well as negative correlation with maximum 

temperature. Thus, the present findings are in agreement to that 

of earlier workers. 

4.1.4 Correlation between insect predators and their host 
• lDsects 

a) Green lacewing: C. Scelestes 

Be 

The results (Table-17 and Fig.-8) revealed that the 

chrysoperla predator was significant positively correlated with 

aphid (r= 0.862), jassid (r= 0.699) and mite (r= 0.763) 

population. However, the chrysopid predator did not exhibit 

removable effect on whitefly populations. 

b) Lady bird beetle: C. Septempullctata 

It can be seen from the results that the population of 

predatory beetle was negatively correlated with jassid and 

whitefly population. The other host insect viz; aphid and mite 

were positively correlated with this predators, although their 
• 

correlation coefficient were non-signi ficant. The negatIVe 

correlation between the predators and jassid and whitefly 

population indicated that its predators might suppress the pest 

papulation. Gravena et al. (1976), Chandra and Kushwaha (1987) 

and Ghetiya (1992) also reported positive correlation of 



Table: 17 Correlation between insect predator and their host insects during khorif - 2007 

lnsect- ests Green lacewin Lad bird beetle 
~hid 0.862* 0.011 
Jassid 0.699* -0.181 
Whitefl 0.308 -0.227 
Mite 0.763* 0.090 -

* Significant at 5 % level (r = ± 0.574) 

00 .-



20.00 Fig.- 8 Popalatioo Damatioo of sucking pests iD relatioo to tbeir preclaton iD okra at Nawari (2007) 
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Results and discussion 

coccinellids with the aphids. Thus. the present findings are in 

agreement to that of earlier workers. 

4.2 Estimation of yield losses due to important insect­

pests in okra 

8 

Different insects and mite pests attacked okra crop that 

drained out the cell sap. devoured foliage. bored flowers and 

fruits ultimately resulted in yield losses . Therefore. a field 

experiment was conducted to assess yield losses due to insect­

pest complex in Parbhani Kranti cultivar of okra. The treatments 

consisted of protection against insect pests throughout crop 

season (seed treatment + need based application of insecticides) 

(T.), protection against insect pests from 30 days onwards (T 2), 

protection against insect pests from 4S days onwards (T3), 

protection against insect pests from 60 day onwards (T 4)' 

protection against insect pests up to 4S days i.e. seed treatment 

(T s), protection against insect pests up to 60 days (seed treatment 

+need based application of insecticides) (T 6) and no protection 

against insect pests (T 7)' The pest incidence was recorded at 

weekly interval. Recommended plant protection measures were 

employed on need base principle i.e., only when mean incidence 

of a pest crossed the economic threshold level (ETL) in a given 

treatment. Yield data were also recorded to quantify losses in 

different treatments. 



, 
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Results and discussi o n 

4.2.1 Incidence of insect-pest 

A) Sucking pests: 

n) Aphid: A.gossypii 

The results presented in Table-18 explicated that the 

aphid population crossed the ETL two times in the treatments of 

protection against the insect-pest throughout the crop season (T d 

(9 and 13 WAS), protection against insect-pest from 30 days 

onwards (T 2 ) (9 and 12 WAS) , protection against insect pest from 

45 days onwards (T 3) (9 and I I WAS) and protection against 

insect-pest from 60 days onwards (T 4) (10 and 13 WAS) 

warranting two sprays of insecticides of thiamethoxam, however, 

in the treatment of protection against insect-pest up to 60 days 

(T6) aphid population crossed ETL three times (8, II and 13 

WAS). Thus, only one spray of insecticide was warranted to bring 

down aphid population below ETL up to 60 days as per the 

treatment criteria. In the treatment of T s, aphid population 

crossed ETL two times (\ 0 and 13 WAS) , but as in this treatment 

no protection after 45 days onwards, hence no application of 

insecticide was made. In case of no protection against insect-pest 

(T 7), it remained above ETL between 9 and 14 WAS. 

Aphid population showed significant differences 

regarding its build up among different levels of protection of okra 

crop. The treatment T I recorded the least population 

(4.84 aphids/leaf) which was at par with T 6 (5.27 aphids/leaf) and 



Table: 18 Comparative mean incidence of Aphid, A. gossypii in okra Cv. Parbhani Kranti under 
different protection levels during kharif - 2007 

Sr. Treatments WAS Insecticide Average no. 
No. Aphid application of Aphid per 

population made WAS leaf 
crossed 

ETL 
TI Protection against insect pests throughout crop season. 9,13 

(seed treatment + Need base a lication of insecticides 
T2 Protection against insect pests from 30 days onwards. 9,12 

T3 Protection against insect pests from 45 days onwards. 9, I I . 

T. Protection against insect pests from 60 day onwards. 10,13 

Ts Protection against insect pests up to 45 days. i.e. seed 10.13 
treatment 

T6 Protection against insect pests up to 60 days. (seed 8,11.13 
treatment +Need base a lication of insecticides 

T7 No protection against insect pests. 9,10,11.12, 
13,14 

S. Em. + 

C.D. 0.05 

CV% 
• Data in the parentheses are original value, while those outside are square root ( 

WAS = Week After Sowing 

•• ~ 

9,13 2.29(4.84)' 

9,12 2.87(7.73) 

9,11 3.18(9.76) 
-t 3.16(9.65) 10,13 

• 3.33(10.75) 

8 2.39(5.27) 

• 3.66( 13.07) 

0.21 

0.659 

12.42 

C\ ........ ncf ..... rrn-1 v~llles 

Reduction 
• 
ID 

population 
owr 

control %) 

62.93 

40.82 

25.33 
I 

26.17 

17.70 

59.69 

0.00 

00 -
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T2 (7.73 aphids/leaf) . The highest population (13 .07 aphids/ leaf) 

was recorded in the treatment T, followed by Ts 

(\0.75 aphids/leal), T) (9.76 aphids/leaf) and T. 

(9.65 aphids/leaf). The per cent reduction in population of aphid 

was highest in the treatment of T, (62.93 %) followed by T. 

(59.76) and it was lowest in the treatment of T 5 (17.70 %). 

According to Dhamdhere (1984) reported the aphid 

population remained active from last week of August to first week 

of October with peak population in last week of September. Thus, 

the present findings tally with the earlier reports . 

t 

From the results, it can be summarized that if need 

based protection measures were adopted in okra, two sprays of 

insecticides were required to reduce aphid population below ETL 

level of the crop season. Seed treatment of imidacloprid was 

given in the treatments of T" Ts and Tb . 

b) Jassid: A. bigllttll///l bigllttlll/{1 

The result revealed (Table-19) that the jassid 

population crossed the ETL two times in the treatment of T, 

(8 and II WAS) and T2 (6 and 9 WAS) warranting two sprays of 

insecticides of thiamethoxam , however in the treatment of T 3 

jassid population crossed ETL three time (6, 8 and II WAS), the 

insecticide applied (8 and II \VAS) as per treatment criteria. In 

treatment T 4 , jassid population crossed ETL two times during the 

crop season (7 and 10 WAS), insecticide was applied 10 WAS as 



Table: 19 Comparative mean incidence of jassid, A. biguttufla biguttufla in okra Cv. Parbbani Kranti 
under different protection levels during kharif - 2007 

Sr. Treatments WAS Insecticide Average no. 
No. Jassid application of Jassid per 

population made WAS leaf 
crossed 
ETL 

T, Protection against insect pests throughout crop season. 9,11 9,11 1.90(3.11 )* 
seed treatment + Need base ~ication of insecticides 

Tz 2.00(3.51) Protection against insect pests from 30 days onwards. 8,12 8,12 
• 

T3 Protection against insect pests from 45 days onwards. 8,11 8.11 2.71(7.11) 

T4 Protection against insect pests from 60 day onwards. 10, 12 10,12 3.05(8.87) 

Ts Protection against insect pests up to 45 days. i.e. seed 9,13 - 2.72(7.02) 
treatment 

T6 Protection against insect pests up to 60 days. (seed 8, 12 8 1.98(3.44) 
treatment +Need base a lication of insecticides 

T7 No protection against insect pests. 8,9,10,11, 
12, 13 

- 336( 1 0.88) 

S. Em. + 0.19 

C.D. 0.05 0.598 

CV% 13.28 

• Dat~ in the parentheses are original value. while those outside are square root (vX + 0.5) transfonned values 
WAS = Week Aller Sowing 

Reduction 
• 
In 

population 
over 

control % 

71.41 

67.76 

34.63 

18.48 

35.49 

68.34 

0.00 

00 
en 
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per treatment. In case of treatment Ts, jassid population crossed 

ETL two times during the crop season (8 and 11 WAS), however, 

insecticide was not applied as per the treatment criteria. In case 

of treatment T 6, jassid population crossed ETL two times during 

crop season (8 and 11 WAS). Thus, only one spray of insecticide 

was warranted to bring down jassid population below ETL up to 

60 days as per treatment criteria. In treatment T 7, jassid 

population remained above ETL between 6 and 9 WAS. 

87 

The result further showed that graded levels of 

protection provided on need base principle resulted in significant 

differences regarding average jassid population in different 

treatments. The least number of jassid was observed in the 

treatment of TI (3.11 jassids/leaf) which was at par with T6 

(3.44 jassids/leaf) and T 2 (3.51 jassids/leaf), while the highest 

population was observed in the T7 (10.88 jassids/leaf) followed 

by T4 (8.87 jassids/leaf). The highest reduction in jassid 

population was observed in treatment of T I (71.41 %) followed by 

T6 (68.34 %) and T2 (67.76 %) while it was lowest in T4 

(18.48 %). Kumawat et al. (2000) reported jassid population 

reached at peak in the second week of September. Thus, the 

present findings tally with the earlier reports. 

From the above result it is evident that only two sprays 

of insecticides were required to reduce jassid population below 
. 

ETL. In treatment T" T 5 and T 6 seed treatment of imidacloprid 

• was gIven. 
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B) Whitefly: B. tabaci 

The results presented in Table-20 revealed that the 

whitefly population crossed the ETL (5 adults / leaf) only once in 

the treatments T, and T6 (8 WAS) warranting one spray of 

insecticide during the crop season. It crossed ETL two times in 

treatment T2 (6 and 9 WAS), TJ (6 and 9 WAS) and T4 (7 and 9 

WAS). Thus, two spray of thiamethoxam were given in tre.atment 

T2 while, in T3 and T4 treatment only one spray of insecticide was 

applied as per the treatment criteria. In treatment Ts, whitefly 

population crossed ETL once (8 WAS) however, insecticide was 

not applied as per treatment criteria. In treatment T 7 whitefly 

population remained above ETL between 6 and 9 WAS. 

Whitefly population showed signi ficant differences 

among different treatments. The treatment T I recorded the least 

population (0.89 adult/ leaf) which was at par with T 6, while tlle 

highest population (7.88 adult / leaf) was recorded in treatment T 7 

followed by T 3, T 4 and Ts treatments. The per cent reduction in 

population of whitefly was highest in the treatment T, (88.75 %) 

followed by T 6 (86.89 %) treatment and it was lowest in the 

treatment of T J (53.47 %). Patel (1988) reported that activity of 

whitefly reached its peak level eight week after sowing of okra . 

Thus, the present findings are in agreement to that of earlier 

workers. 

From the above results , it can be inferred that if need 

based protection measures are adopted in okra, one spray of 



Table: 20 Comparative mean incidence of whitefly, B. tubaci in okra Cv. Parbhani Kranti under 
different protection levels during klmri/- 2007 

Sr. Treatments WAS 
No. whitefly 

population 
crossed 

ETL 
TI Protection against insect pests throughout crop season. 8 

seed treatment + Need base a Iication of insecticides) 
T2 Protection against insect pests from 30 days onwards. 9 

T3 Protection against insect pests from 45 days onwards. 9 

T4 Protection against insect pests from 60 day onwards. 9 

Ts Protection against insect pests up to 45 days. i.e. seed 8 
-r 

treatment 
T6 Protection against insect pests up to 60 days. (seed 8 

treatment + Need base a lication of insecticides 
T7 No protection against insect pests . 8,9 

S. Em. + -
CO. 0.05 

CV% 
• Data in the parentheses are original value, while those outside are square root (vX + 0.5) 

WAS = Week After Sowing 

Insecticide Average no. 
application of whiteflv • 

made WAS per leaf 

8 1.17(0.89)" 

9 1.83(2.89) 

9 2.03(3.67) 

9 1.97(3.42) 

- 1.91(3.29) 

8 1.24( 1.03) 

- 2.89(7.88) 

0.13 
0.411 
12.38 

... __ ..1 •• ~1 ...... ", 

Reduction 
• 
In 

population 
over 

control % 

88.75 

63.37 

53.47 

56.60 

58.29 

86.89 

0.00 

00 
ct:l 
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Table: 20 Comparative mean incidence of whitefly. B. (abaci in okra Cv. Parbhani Kranti under 
different protection levels during kharif - 2007 

Sr. Treatments WAS 
No. whitefly 

population 
crossed 

ETL 
TJ Protection against insect pests throughout crop season. 8 

seed treatment + Need base a lication of insecticides 
T2 Protection against insect pests from 30 days onwards. 9 

T3 Protection against insect pests from 45 days onwards. 9 

T4 Protection against insect pests from 60 day onwards. 9 

T s Protection against insect pests up to 45 days. i.e. seed 8 
treatment 

T6 Protection against insect pests up to 60 days. (seed 8 
treatment +Need base a lication of insecticides 

T7 No protection against insect pests. 8,9 

S. Em. ± 
C.O. 0.05 

CV% -* Data in the parentheses are original value, while those outside are square root (vX'+ 0.5) t 
WAS = Week After Sowing 

Insecticide Average no. 
application of whiteflv 

• 

made WAS per leaf 

8 I. I 7(0.89)' 

9 1.83(2.89) 

9 2.03(3.67) 

9 1.97(3.42) 

• 1.91(3.29) 

8 I .24( I .03) 

• 
2.89(7.88) 

0.13 
0.4 I I 
12.38 

L" _ ~_~..l • • _ 1 •• .,. ... 

Reduction 
• 
ID 

population 
over 

control o/~ 

88.75 

63.37 

53.47 

56.60 

58.29 

86.89 

0.00 

00 
ca 
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insecticide was required to reduce whitefly population below ETL 

up to 60 days of the crop season . In treatment T" Ts and T b seed 

treatment of imidacloprid was given. 

b) Mite: T. lIIt1c/tlrltlllei 

90 

The result s presented in Table-21 explicated that the 

mite population crossed ETL (10 mites/leaf) twice (II and 14 

WAS) in the treatment T" T J, and T b . Thus, two sprays of 

propargite were applied in T, and TJ treatment; however acaricide 

was not applied in treatment T 6 as per treatment criteria . This 

acarina pest crossed ETL one time in treatment T 2 (12 WAS) 

while, in treatment T4 and Ts crossed ETL twice (II and 13 

WAS), however acaricide was not applied as per treatment. In 

treatment T7 mite population crossed ETL between II and 14 

WAS. 

The re sults further showed that graded level of 

protection provided on need base principle resulted in significant 

differences regarding average mite population in different 

treatments. The least number of mites were observed in the 

treatment TI (2.60 mites/ leaf) which was at par with T2 

(3.38 mites/leaf), while the highest mite population was observed 

in the unprotected treatment T7 (14 .37 mites/leal). The highest 

reduction in the mite population over control was observed in the 

treatment of TI (81.90 %) followed by T2 (79.72 %) and T4 

(76.50 %). The lowest reduction was recorded Ts (35 .36 %) 

followed by T6 (37.05 %). Gurdipsingh and Saini (1971) reported 



Table: 21 Comparative mean incidence of mite, T. maclar/allei in okra Cv. Parbhani Kranti under 
different protection levels during kharif - 2007 

Sr. Treatments WAS mite Insecticide Average no. 
No. population application of mite per 

crossed made WAS leaf 
ETL 

T, Protection against insect pests throughout crop season. 11 .14 11.14 I. 75(2.60)' 
seed treatment + Need base a lication of insecticides 

T2 Protection against insect pests from 30 days onwards. 11 12 1.84(2.91) 

T) Protection against insect pests from 45 days onwards. 
. I 1. 14 1\ ,14 2.81 (7.48) 

T. Protection against insect pests from 60 day onwards. I 1.13 11.13 1.96(3.38) 

Ts Protection against insect pests up to 45 days. i.e. seed I 1, 13 - 3. 10(9.29) 
treatment 

T. Protection against insect pests up to 60 days. (seed I I. 14 - 3.06(9.04) 
treatment +Need base a lication of insecticides 

T7 No protection against insect pests. I I. 12, - 3.84( 14.37) 
13.14 

0.22 S. Em. + 
0.676 C.D. 0.05 
14.49 CV% 

• Data In the parentheses are original value. while those outside are square root (vX + 0.5) transfonned values 
WAS = Week Aller Sowing 

Reduction 
• 
In 

population 
over 

control %) 

81.90 

79.72 

47.96 

76.50 

35.36 

37.05 

0.00 

cD .-
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that the major activity of the acarine pest was reported during 

September-October in castor. Singh el al. (1990) reported the 

incidence of T. lelarius peaked in third week of September in 

soybean. Thus, the present findings are in close agreement with 

earlier workers. 

From the above results, it can be concluded that only 

two sprays of acaricide were needed to check mite population, 

which crossed ETL during 60 days onwards of the crop season. 

B) Fruit and Shoot borer: E. vilte[J" 

The results presented in Table-22 disclosed that the 

incidence of E. vitlella crossed ETL (20.00 larvae/20 plant) three 

times throughout the crop season (T I ) (6, 9 and 13 WAS). Thus, 

two sprays of spinosad were given 6 and 9 WAS to reduce 

E. vitlella population below ETL. In treatment T 2 E. villella 

population crossed ETL three times (7,10 and 13 WAS) in which 

two sprays were applied to reduce E. villella population while, in 

treatment T3 it crossed ETL three times (6, 8 and 12 WAS) in 

which two sprays were appl ied (8 and 12 WAS) to reduce E . 

vittella population. In case of treatment T4, E. villella population 

crossed ETL thrice (6, 9 and 13 WAS) in which two sprays of 

insecticide applied 9 and 13 WAS. In treatment T6 E. villella 

population crossed ETL two times (7 and 10 WAS) in which 

insecticide was applied 7 WAS. However, second spray was not 

applied as per treatment criteria. 



Table: 22 Comparative mean incidence of shoot and fruit borer, E. vittella in okra Cv. Parbhani Kranti 
under different protection levels during khariJ - 2007 

.. 

Sr. Treatments WAS Insecticide Average no. 
No. shoot & application oflarvae per 

fruit borer made WAS plant 
population 

crossed 
ETL 

Tr Protection against insect pests throughout crop season. 6,9,13 6,9,13 0.72(0.02)' 
seed treatment + r-.Jccd hase application of insecticides 

, 

T2 Protection against insect pests Irom 30 days onwards. 7,10,13 7,10,13 0.75(0.06) 

TJ Protection against insect pests Irom 45 days onwards. 6,8,12 8,12 1.12(0.77) 

T4 Protection against insect pests Irom 60 day onwards. 6,9,13 9.13 0.77(0.10) 
-. 

Ts Protection against insect pests up to 45 days. i.e. seed 6,8,13 6 1.22( 1.02) 
treatment 

'I' Protection against insect pests up to 60 days. (seed 7,1 () 7 1.30( 1.19) " treatment +Need hase a lication of insecticides 
'1'7 No protection against insect pests. 6,7,8,9, I 0, 

12 
0 1.33( 1.29) 

--. - 0.06 S. Em. + 
0.196 -

C.D. 0.05 
CV% 10.67 

• Data in the parentheses arc original value, while those outside are square root (vX + 0.5) transtill'lllcd values 
WAS ~ Week A ncr Sowing 

Reduction 
• m 

population 
over 

control (%) 

98.45 

95.08 

40.41 

92.23 

20.47 

7.34 

0.00 

, 

w 
w 
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The result further explicated significant differences in 

mean population of E. vittella in different protection levels of 

okra crop. The treatment T I exhibited lowest mean pest incidence 

(0.02 larva/plant) which was at par with T 2 (0.06 larva/plant) and 

T4 (0.10 larva/plant). The highest pest incidence was recorded in 

the treatment T7 (1.29 larvae/plant) which was at par with T6 

(1.19 larvae/plant) and T 5 (1.02 larvae/plant). The reduction in E. 

vittella population over control treatment was maximum 'in T I 

treatment (98.45 %) followed by T2 (95.08 %) and T4 (92.23 %) 

and it was minimum in treatment T6 (7.34 %). Kashyap and 

Verma (1982) reported that the population of Earias spp. was 

found between August and October. Mote (1977) reported shoot 

and fruit borer increased gradually up to IOlh week after sowing in 

kharif season. Thus, the present findings differ due to the 

different location and different environmental conditions. 

From the above results, it can be concluded that two 

sprays of spinosad (6 and 9 WAS) may be needed to curtail E. 

viltella population below the ETL throughout the crop season. 

4.2.2 Okra fruit yield 

Picking wise fruit yield of okra was recorded in 

different treatments during kharif-2007 and presented in Table-23 

and Fig.- 9 and 10. The results revealed that significant 
• 

differences in okra yield among different levels of protectlon. 

The highest yield was recorded in treatment of the protection 

against insect-pests throughout the crop season (T I) (1548 kg /ha) 



Table: 23 Okra yield in different treatments during klrurif- 2007 

Sr. 
No. 

'1'1 

T2 

TJ 

'1', 

Treatment 

Protection against insect pests throughout crop 
season. (seed treatment + Need hase 

lication of insecticides 
Protection against insect pests from 3IJ days 
onwards. 

• 

Protection against insect pests from 45 days 
onwards. 
Protection against insect pests from 00 day 

Yield 
(kglha) 

154~ 

1326 

122(J 

1211 

A voidahlc losscs in 
yicld ('Y.) 

29.59 

17.~O 

10.65 

I CJ.f)(J 

I'cr ccnt yicld 
• Increasc over 

control 

41. '14 

21.62 

11.'11 

11 .0'1 
I onwards. _ 

Protection against insect pests up to 45 days. 1226 11.09 12.47 
I I i.c. seed treatment .. ', 

Protection against insect pests up to 60 days. 
(seed treatment +Need hase application of 
insecticides 

T, 

Tr, 1537 2'1 .0~ 40. '14 

T7 No protection against insect pests. I CJ9(J (J,(J(J 0.00 

S I, + 55.03 
• . ,In . 

, 

. - .. " ---- _. -, .. .. . 

CD. ((J.()5) _ 166'.11 [ ' 
. 7 .2~, 

CV% .. .. .. -=-'-...:.::- --. _ ... 
CJ:J 
eft 
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Fig.- 9 Okra fruit yield of Parbhaoi Kraoti cultivar doe to differeat IeveIa of 

Prolrcllon levels 
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which was at par with protection against insect-pest upto 60 days 

(T6) (1537 kg/hal. The lowest yield was recorded in the treatment 

of no protection against insect-pest (T,) (1090 kg/hal which was 

at par with protection against insect-pest from 60 days onwards 

(T4) (1211 kg/hal. protection against insect-pest from 45 days 

onwards (T 3) (1220 kg/hal and protection against insect-pest up 

to 45 days (Ts) (1226 kg/hal. The descending order of okra yield 

was (T\) (1548 kg/hal > (T6) (1537 kg/hal > (T 2) (1326 kg/hal > 

(Ts) (1226 kg/hal > (T3) (1220 kg/hal > (T.) (1211 kg/hal > (T,) 

(1090 kg/hal. 

Looking to the extent of increase in yield over control. 

the treatment T\ remained on top (4\.94 %) followed by To 

(40.94 %). The treatments T 2, T s, T, and T. were in the 

descending order of effectiveness. 

4.2.3 Avoidahle losses in vield 
• 

The highest avoidable loss in okra fruit yield (Table-

23) was recorded (29.59%) in treatment T\ followed by To 

(29.08 %) and T2 (17.80 %). The lowest avoidable loss (10.00 %) 

was recorded in T. followed by T3 (10.65 %) and Ts (I \.09 %) 

treatments. 

4.2.4 Economics of insecticidal application in different 

protection leycls 

Economics of insecticidal treatments in different 

protection levels of okra was worked out on the basis of 
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prevailing cost of inputs and okra fruit yield are presented in 

Table-24. The BeR was worked out separately for the levels of 

protection. 
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The results revealed that the maximum gross income of 

37152 Rs /ha was obtained when the crop was protected against 

insect pest throughout crop season (T d, followed by the treatment 

of T6 (36888 Rs /ha). Minimum gross income was observed in 

unprotected treatment (T7). Further , it can be seen from the above 

results that the highest BeR (I : 9.63) was recorded in the 

treatment of T 6 followed by the treatment T \ (I: 4.04). The lowest 

BeR (I: 0.42) was obtained in the treatment of T 4 . 

From the present findings, in can be inferred that need 

based application of pesticides against pest complex of okra up to 

60 days of the crop season (T 6) gave the higher BeR. Secondly, 

the need based application of chemical pesticides on the basis of 

threshold level helped to reduce the number of pesticide 

application to one ti me in T 6 along with seed treatment while , two 

times in T\, T 2 , TJ and T4 treatments. Treatment T5 received seed 

treatment only and no pesticide application throughout the crop 

period. 



Table: 24 Economics of different protection levels against insect pest complex of okra Cv. Parbhani 
Kranti during klwrij - 2007 

Treatment 

TI 
T 
T3 
T. 
Ts 
T 
T, 

Total Cost of Labour Total cost of 
Spray insecticide Cost plant 

(Rs/ha) (Rs/ha) protection 
Rs/ha 

2 1980 200 2180 
2 1950 200 2150 
2 1950 200 2150 
2 1850 200 2050 
I 909 100 1009 
I 909 100 1009 
0 - - -- . Price: 

Fruit yield = 12 Rs/500 gm 
Labour charge = 100 Rs/spray 

Yield Gross Net gain Net profit 
(kg/ha) • Income (Rs/ha) over 

(Rs/ha) control 
. 

1548 37152 34973 8813 

1326 31824 29674 3514 

1220 29280 27130 970 

1211 29064 27014 854 

1226 29424 28415 2255 -+ 
1537 36888 35879 9719 

1090 26160 26160 -

• 

BCR 

1 :4.04 
I: 1.63 
1 :0.45 
1:0.42 
1:2.23 
1:9.63 

-

CD 
OD 



• • 



v. SUMMARY AND CONCLUSION 

Two field experiments were conducted at Navsari during 

kharif, 2007 to study succession of important insect and mite pests 

and estimation of yield losses due to various pests attacking okra at 

different stages of crop growth . The results are summarized and 

concluded as under. • 

5.1 Succession of important insect and mite pests in okra 

The pest sequence study was understand in five different 

cultivars viz; Parbhani Kranti, Arka Anamika, Pusa Sawani, GO-2 

and LSVT (AOL-03-1) and weekly observations were recorded on 

important pests. The periodical mean value of pest incidence based 

on all cultivars was taken into account for pest sequence study. 

The incidence of sucking pests like jassid and whitefly 

commenced fourth WAS i.e last week of July and fluctuated through 

out the crop season . Among them whitefly multiplied comparatively 

at a faster rate reaching to peak level (4.18 adults/leaf) during last 

week of August where as population of jassid increased gradually 

and attended its peak during third week of September 

(5.52 jassid/leaf) . Similarly, aphid population initiated first week of 

August and reached peak level (18.50 aphids/ leaf) at first week of 

October. Whereas, mite population started first week of September 

and reach peak level (18.20 miteslleaf) during the last week of 

September. In case of shoot and fruit borer, initiated fourth week 
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after sowing (last week of July) and population reached the peak 

level (1.35 larvae/plant) during the second week of September. 

The two predators viz; green lacewing and lady bird 

beetle occurred in first week of August to third week of October. 

Out of the two predators, chrysopid was first to appear between 4 

and 9 WAS and reached its maximum intensity 8 WAS. Later on, the 

coccinellids swung into action 9 WAS and prevailed throughout the 

the later one reached peak level 13 WAS . • • remaining crop season, 

The two predators viz; green lacewing and lady bird beetle appeared 

at different period exerting to some extent natural check on sucking 

pests. 

5.1.1 Sequence of occurrence of important insect and 

mite pests on okra 

The term pest sequence can be defined as "chronologica! 

colonization of a host crop by various pests." Individual or group of 

pests may colonize a crop at same, distinct, or sometimes 

overlapping period of same crop. The sequence of important insect 

and mite pest was worked out on the basis of mean incidence of a 

pest over period is as under. 

There was no incidence of insect pest in early seedling 

stage till third week after sowing; however, incidence of sucking 

pest like jassids, whitefly and borer like shoot and fruit borer 

started fourth week after sowing. i.e. during the last week of July, 
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out of these, two sucking pest viz" jassids and whitefly occurred 

throughout the crop season . Whitefly multiplied comparatively at 

faster rate, reaching the peak level during last week of August, 

followed by jassids which attained the peak level during third week 

of September conforming positive correlation with whitefly. The 

third sucking pest like aphid, initiated fifth week after sowing 

(first week of August) and reached the peak level during first week 

of October disclosing positive correlation with jassid, while, fourth 

sucking pests like mite, population started ninth week after sowing 

(first week of September) and reached the peak during last week of 

September confirming significant po s itive correlation with aphid 

and negative correlated with whitefly. 

Population of shoot and fruit borer started fourth week 

after sowing (last week of July) and reached the peak during second 

week of September conforming significant positive correlation with 

jassid and whitefly. 

From the studies, it can be generalized , that the incidence 

of sucking pest like jassids and whitefly started simultaneously 

during last week of July and it may be closely followed by aphid in 

first week of August. The incidence of aphid and mite initiated first 

week of August and first week of September, respectively. Whereas, 

the shoot and fruit borer started during last week of July. 

The two predators 
• 

VIZ· , c. see/estes and 

c. septernpunetata occurred at distinct periods of crop growth. The 
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chrysopid appeared in the early stage of crop suppressing jassid and 

whitefly population. The incidence of coccinelid predator started 

during later part of crop stage and prevailing throughout the 
• • remaInIng crop season . 

5.1.2 Varietal screening 

Among the five cultivars evaluated under field conditions 

for their susceptibility to different pest during kharif season, 

cultivars, Arka Anamika exhibited low jassid population and proved 

to be resistant , whereas GO-2 cultivar found moderately resistant. 

Cultivar, Parbhani Kranti proved to be highly susceptible against 

this pest. 

The okra cultivar when evaluated against whitefly, Pusa 

Sawani and LSVT (AOL-03-1), Arka Anamika and GO-2 were 

supported low population of this pest and proved to be resistant, 

while Parbhani Kranti found to be susceptible against whitefly . 

The cultivars LSVT (AOL-03-1) and GO-2 and Pusa 

Sawani found to be moderately resistant to aphid, whereas, the 

highest population of aphid was registered on cultivar Parbhani 

Kranti and found to be highly susceptible . 

Among the five cultivars evaluated against mite, LSVT 

(AOL-03-1), GO-2 and Arka Anamika supported low population of 

this pest and proved to be resistant. The highest population of mite 

was observed in Parbhani Kranti and found to be highly susceptible . 



• 
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The cultivars LSVT (AOL-03-1), GO-2 and Arka 

Anamika proved to be resistant by recording low fruit damage 

whereas, Parbhani Kranti was found moderately resistant. Higher 

fruit damage was observed in Pusa Sawani and showed susceptible 

reaction against this pest. 

5.1.3 Periodic occurrence of natural predators 

Out of the two predators, the population of green 

lacewing appeared first in the first week of August, whereas, lady 

bird beetle was seen last in the second week of September. They 

attained peak intensity during the fourth week of August 

(O.78/plant) and first week of October (O.90/plant), respectively. 

The population of green lacewing and lady bird beetle was 

maximum in cultivar Parbhani Kranti which supported higher 

population of aphid, jassid and whitefly, the host insects of thes~ 

above two predators . 

5.1.4 Correlation between incidence of pests and weather 

parameters 

Simple correlation was worked out taking into 

consideration the period mean of various pests to evaluate the 

instantaneous effect of meteorological variables on the incidence of 

important pests. 

• 



104 

Summary ana condu.sicn 

A) Sucking pcst: 

II) Aphid: 

Maximum temperature exhibited significant influenced 

with aphid population in Parbhani Kranti cultivar. whereas. evening 

relative humidity. average relative humidity and rainy days 

exhibited significant negative influence on aphid population . In case 

of Go-2 cultivar. maximum temperature and sunshine hours 

exhibited signi ficant positive influence whereas. • • 

mInImum 

temperature. evening relative humidity. average relative humidity . 

wind velocity, rainfall and rainy days showed significant negative 

influence with aphid population . 

In Arka Anamika. Pusa Sawani and LSVT (AOL-03-1) 

cultivars. maximum temperature. average temperature. sunshine 

hours and evaporation showed positive influence whereas. minimum 

temperature, morning relative humidity. evening relative humidity. 

average relative humidity. wind velocity, rainfall and rainy days had 

negative influence with aphid population. 

b) J IIssid: 

Jassid population in Parbhani Kranti cultivar. maximum 
• 

temperature. minimum temperature. average temperature. mornIng 

relative humidity. sunshine hours. rainy days and evaporation were 

positively correlated whereas. another weather factors were 

negatively correlated with iassid population . 
• 

In Arka Anamika 
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• • • cultivar, maximum temperature, mInimum temperature, average 

temperature, morning relative humidity, evening relative humidity, 

average relative humidity, sunshine hours, rainy days and 

evaporation exhibited positive influence whereas, wind velocity and 

rainfall showed negative correlation with jassid population. 

In case of Pusa Sawani cultivar, maximum tempe'rature, 

average temperature, morning relative humidity , sunshine hours, 

rainy days and evaporation exhibited positive influence whereas, 

GO-2 cultivar, maximum temperature, average temperature, morning 

relative humidity, sunshine hours and evaporation were positively 

correlated with jassid population. In LSVT (AOL-03-l) cultivar, 

maximum temperature, average temperature , sunshine hours and 

evaporation showed positive influence whereas, remaining weather 

factors showed negative influence with jassid population. 

c) Whitefly: 

Minimum temperature, 
• 

average temperature, morning 

relative humidity, evening relative humidity, average relative 

humidity, rainfall, 
• 

ra Iny days and evaporation had 
• • 

pOSItive 

correlation with whitefly population in Parbhani Kranti and LSVT 

(AOL-03-1) cuItivars, whereas , evaporation has significant positive 

correlation with whitefly population in Arka Anamika cultivar. 

In case of Pusa Sawani cultivar wind velocity, sunshine 

hours and rainfall showed negative correlation; While, GO-2 
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cultivar maximum temperature, wind velocity and rainfall showed 

negative correlation whereas remaining weather factors had positive 

influence with whitefly population. 

d) Mite: 

Population of mite was positively correlated with 

maximum temperature, average temperature, sunshine hours and 

evaporation in Parbhani Kranti and LS VT (AOL-03-1) cultivars. 

Whereas, in case of Arka Anamika, significant positive influence 

with maximum temperature, while minimum temperature, morning 

relative humidity, evening relative humidity, average relative 

humidity and rainy days showed significant negative influence on 

mite population. 

In case of Pusa Sawani cultivar, maximum temperature, 

average temperature, sunshine hours and evaporation were 

positively correlated, whereas, in GO-2 cultivar significant positive 

correlation with maximum temperature and sunshine hours. While, 
• • temperature, morning relative humidity, evening relative mtnlmum 

humidity, average re I a t i v e humidity and 
• 

rainy days showed 

significant negative correlation with mite population. The other 

weather parameters viz, average temperature and evaporation was 

positively correlated whereas 
• • weather factors had remaining 

negative correlation with mite population. 
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B) Shoot and fruit borer: 

Maximum temperature, minimum temperature, average 

temperature, morning relative humidity, evening relative humidity, 

average relative humidity, sunshine hours, rainy days and 

evaporation were positively correlated whereas, wind velocity and 

rainfall having negative influence with E. villella population in 

Parbhani Kranti and Pusa Sawani cultivars. 

Population of E. vittella in Arka Anamika cultivar was 

positively correlated with maximum temperature, average 

temperature, morning relative humidity, sunshine hours and 

evaporation whereas; LSVT (AOL-03-1) cultivar showed significant 

negative correlation with wind velocity. In GO-2 and LSVT 

(AOL-03-1) cultivars, positive correlation with • maxImum 

temperature, average relative humidity and sunshine hours whereas 
• 

remaining weather factors had negatively correlated with E. vittella 

population. 

5.1.5 Insect predators of okra pests 

a) Green lacewing: C. seelestes 

• 

Maximum temperature, average temperature, morning 

relative humidity, sunshine hours and evaporation exhibited positive 

correlation, while minimum temperature, evening relative humidity, 

average relative humidity, wind velocity, rainfall and rainy days 

exhibited negative correlation with population of green lacewing. 
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b) Lady bird beetle: C. septempullct(lt(l 

Minimum temperature, relative humidity, wind velocity, 

rainfall and rainy days exhibited positive influence while, maximum 

temperature, average temperature, sunshine hours and evaporation 

exhibited negative influence with lady bird beetle population. 

5.1.6 
. 

Correlation between insect predators and their host 

insects 

The green lacewing was significant, positively correlated 

with aphid, jassid and mite population, whereas, lady bird beetle 

was negatively correlated with jassid and whitefly population and 

positively correlated with aphid and mite population. 

5.2 Estimation of yield losses due to important insect­

pests in okra 

Second field experiment was conducted to estimate yield 

losses due to important insect-pest in Parbhani Kranti cultivar. The 

treatments consisted of protection against insect pests throughout 

crop season. (Seed treatment + need based application of 

insecticides) (Td, protection against insect pests from 30 days 

onwards (T 2), protection against insect pests from 45 days onwards 

(T 3), protection against insect pests from 60 day onwards (T 4 ), 

protection against insect pests up to 45 days i.e. seed treatment (T 5), 

protection against insect pests up to 60 days (Seed treatment +need 

based application of insecticides) (T6) and no protection against 
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insect pests (T7). Recommended plant protection measures were 

adopted as and when one or more pest population crossed their 

respective economic threshold level (ETL) in a given treatments. 

The results are summarized as under. 

5.2.1 Incidence of insect-pest in different protection levels 

A. Sucking pests: 

The need-based application of insecticides in different 

treatments showed the lowest average population of aphid 

(4.84 aphids/leaf), jassid (3.11 jassids/leaf) and whitefly 

(0.89 adult / leaf) in the treatment of T I that required two sprays of 

chemical pesticides. The corresponding highest mean number of 

these pests was 13.07, 10.88 and 7.88 observed in the treatment of 

T7 (no protection). The maximum per cent reduction due to need 

based protection over control in aphid (62.93 %), jassid (71.41 %) 

and whitefly (88.75 %) was found in treatment T I . 

Similarly, 
• • population of mite minimum average 

(2.60 mites/leaf) was found in the treatment of T I (two spray), while 

it was maximum in the treatment of T 7 of these pests . The treatment 

of T I enforced the highest mortality of mite population (81.90 %) 

over control whereas it was least in the treatment of Ts (35.36 %). , 

B. Shoot and fruit borer: 

The need based application of insecticide in different 

protection levels to keep shoot and fruit borer below their ETL level 
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caused the least incidence of E , villella (0 ,02 larvalplant) in T, 

treatment. The highest average incidence of E, villella 

(1,29 larvae/plant) was recorded in the untreated control. The 

maximum per cent reduction over control in the population of 

E, vittella (98.45 %) was recorded in the treatment of T" whereas it 

was minimum in treatment of T b (7,34 %) , 
, 

5.2.2 Okra fruit yield 

The highest okra fruit yield was recorded in treatment of 

protection throughout the crop season (T.) (1548 kg/hal, whereas 

yield was lowest (1090 kg/hal in the treatment of no protection, 

Thus, the treatment T I proved to be best among all the levels of 

protection , 

The maximum per cent 
, 
Increase in fruit yield over 

control was recorded in the treatment of TI (41.94 %) and proved tJ 

be the best treatment in protecting okra crop against different pests, 

The corresponding lowest increase in okra yield over control was 

recorded in T4 (11.09 %) and TJ (11.91 %) treatments. 

The avoidable losses in okra fruit yield was highest 

(29.59 %) in TI followed by T6 and T2 with and extent of 29,08 and 

17,80 per cent, respectively, Least avoidable losses (10 .00 %) were 

observed in T 4 followed by T 3 (10.65 %) and T 5 (11.09 %) 

treatments. 
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Economics of insecticidal application in different 

protection levels 

The highest BCR (I :9.63) was found in the treatment of 

protection against insect pests up to 60 days (Seed treatment +Need 

base application of insecticides) (T6), warranting one pesticidal 

spray to keep pest complex of okra below their respective economic 

threshold level while the lowest (I :0.42) in the treatment of 

protection against insect pest from 60 days onwards (T 4). The 

treatment of protection against insect pest throughout crop season 

proved to be the second best with BCR 1:4 .04 . 

• 
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Appendix: I Meteorological data recorded during the course of investigations (weekly mean) kharif _ 2007 

Month Week Temperature °c Relative Humidity Wind Sunshine Rain Rainv Evaporation (2007) No. • (%) Velocitv (hours/day) fall Davs (mm) • • Max. Min. Aver. Mor. Eve. Aver. (km/hr) (mm) 
June 23 33.7 27.7 30.70 84 62 73.0 8.5 8.4 20.0 I 5.7 

24 33.6 27.9 30.75 79 63 71.0 9.3 7.0 10.0 I 1 6.6 
25 33.7 25.6 29.65 87 68 77.5 8.0 5.8 I 49.0 4 5.9 
26 29.7 25.3 27.50 92 82 87.0 9.6 3.2 74.8 6 3.3 

July 27 30.0 26.9 28.45 85 81 83.0 I 5.5 0.4 140.4 4 3.4 
28 30.0 26.5 28.25 89 80 84.5 I 0.2 3.0 51.8 4 3.3 
29 30.8 25.9 28.35 90 72 81.0 6.7 9.6 23.5 3 3.5 
30 31.2 25.5 28.35 92 76 84.0 5. I 6.5 195.1 I 3 3. I 
3 I 29.5 24.8 27.15 94 8 I 87.5 6.0 -+ 3.3 290.0 I 4 2.2 

August 32 28. I 25.0 26.55 94 88 91.0 I 9.9 1.1 249.0 6 1.9 
33 29.8 25.7 27.75 88 77 82.5 I 2. I 2.9 28.0 2 2.8 
34 30.9 25.4 28.15 91 71 81.0 5.6 7.5 11.9 I 4. I j 35 29.4 25.0 27.20 97 I 89 93.0 5.8 1.5 289.2 6 2.5 

September 36 29.3 25.3 27.30 93 80 86.5 5.4 3.4 100.0 6 I 3.0 I 
37 32.0 24.8 28.40 I 91 62 76.5 1 4.0 8.3 22.0 2 3.7 
38 3 I .4 24.3 27.85 96 72 84.0 4.0 4. I 157.0 5 2.9 
39 29.5 25. I 27.30 95 80 87.5 I 5.3 3.0 36.0 3 l 2.3 

October 40 33.4 22.5 27.95 90 48 t 69.0 -+ 3.2 7.4 0.0 0 -+ 3.6 

7.7 0.0 0 3 . I 41 34.0 23.2 28.60 83 46 64.5 3.4 
42 35.0 I 8.5 26.75 77 25 I 51.0 3.5 9.6 0.0 0 3.8 

3.7 35. I I 9. I 27. I 0 70 27 -I- 48.5 t 3.3 9.7 0.0 0 43 
3.7 21.8 28.05 80 49 3.4 8.5 0.0 0 44 34.3 64.5 

0 2.5 91 5 I 71.0 2.9 7.8 0.0 November 45 33.6 22.4 28.00 
80 29 54.5 3.4 8.8 ·0.0 -I- 0 3.6 46 33.3 I 7.6 25.45 

1 t 32.5 I I 7 37.0 4.2 9.4 t 0.0 0 3.6 
~ 47 14.5 23.50 57 

8.4 0.0 0 3.5 48 I 32.1 -.l 15.8 23.95 7 I 28 49.5 3.5 

H 
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