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ABSTRACT 

 

An experiment was conducted to screen 10 different genotypes/ cultivars of okra 

for their susceptibility to E. vittella under field condition at Main Vegetable Research 

Station, Anand Agricultural University, Anand during summer 2010. Out of ten 

genotypes/cultivars (AOL 03-1, AOL 05-1, AOL 08-2, AOL 08-5, AOL 08-10, AOL 09-2, 

AOL 09-4, JOL 55-3, Gujarat Okra 2 and Parbhani Kranti), genotypes AOL 05-1, Gujarat 

Okra-2 and AOL 08-2 recorded significantly lower number of larvae per plant and per 

cent shoot as well as fruit damage can be considered as less susceptible genotypes, while 

genotypes JOL 55-03, AOL 09-4 and AOL 09-2 recorded comparatively lower larval 

population, shoot as well as fruit damage than can be considered to be moderately 

susceptible and AOL 03-1, AOL 08-10, AOL 08-5 and Parbhani Kranti recorded higher 

larval population, shoot as well as fruit damage were considered to be susceptible to E. 

vittella. Moisture content was significantly positively correlated with all the three 

parameters (larval population, shoot and fruit damage) of infestation, whereas fiber and 

ash content were significantly negatively correlated with the infestation of E. vittella. It 

indicated that lower moisture (%), more fibrous varieties which containing more ash (%) 

in okra genotypes/cultivars provided resistance against E. vittella infestation.  
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INTRODUCTION 

 

Okra [Abelmoschus esculentus (Linnaeus) Moench] is an important vegetable crop 

belonging to family Malvaceae. It is mostly grown for its immature green and non-fibrous edible 

fruits in the tropical and sub tropical regions of the world. Root and stems are used for cleaning 

sugarcane juice while preparing jaggery. It is quite popular in India because of easy cultivation, 

dependable yield and adaptability to varying moisture conditions. Okra has a vast potential as 

one of the foreign exchange of total export of fresh vegetables. It alone accounts for 21% of the 

exchange earnings from export of vegetables from India. India ranks first in the world with a 

production of 4.53 million tonnes of fruits (70% of the total world production) of okra from 0.43 
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million hectares land with a productivity of 10.5 tonnes/ha. In Gujarat, it is cultivated in the area 

of 0.44 lakh hectares with a production of 4.0 lakh tonnes of fruits and a productivity of 9.1 

tonnes/ha (Anonymous, 2009).  

 

There are many factors affecting the low productivity of okra. One of them is the losses 

caused by insect pests. The crop is affected by number of insect pest, mites and nematodes 

during different growth stages. Of these pests, shoot and fruit borer [Earias vittella (Fabricius)] 

is the most destructive pests causing economic damage to the crop at all the growth stages. Many 

researchers have attempted to estimate the losses in yield of okra due to E. vittella infestation. 

Yield losses up to 50% at Ludhiana, Punjab (Brar et al., 1994), 30.81% at Coochbehar, West 

Bengal (Ghosh et al., 1999); 52.33 to 70.75% and 48.97% at Udaipur, Rajasthan (Pareek and 

Bhargava, 2003 and Kanwar and Ameta, 2007) and fruit damage to extent of 91.6% at Anand, 

Gujarat (Shah et al., 2001) was reported.  

 

Host plant resistance, an important component of integrated pest management, which can 

be used very effectively when combined with selective pesticides and induced resistance 

technique. Resistance varieties provides insect control with no additional cost and acts as 

preventive measure against build up of insect with other method of pest control and are free from 

environmental pollution problems (Atwal and Dhaliwal, 1999). Hence, the present investigation 

was carried out to study the susceptibility of different genotypes/cultivars and bio-chemical 

source of resistance to E. vittella in okra 

 

MATERIALS AND METHODS 

 

The field experiment was conducted at Main Vegetable Research Station, Anand 

Agricultural University, Anand during summer 2010 in a Randomized Block Design replicated 

thrice keeping a plot size of 3.0 x 4.5 m with 60 x 30 cm row x plant spacing. Ten genotypes/ 

cultivars (AOL 03-1, AOL 05-1, AOL 08-2, AOL 08-5, AOL 08-10, AOL 09-2, AOL 09-4, JOL 

55-3, Gujarat Okra – 2 and Parbhani Kranti) of okra were evaluated for their susceptibility to E. 

vittella. The susceptibility of okra genotypes / cultivars to E. vittella was evaluated on the basis 

of number of larvae per plant, per cent shoot as well as fruit damage and okra fruit yield. For 

recording observations on E. vittella larval population, five plants were selected randomly in 

each plot and observations on larval population were recorded at weekly interval from the same 

selected plants. Shoot damage was recorded by counting total and damaged shoots from the each 

plot. Recording of observations were started from first week after germination and continued till 

to the harvesting of the crop at the beginning of each standard meteorological week. The fruit 

damage was recorded by counting total and damaged fruits from each plot at each picking. Fruit 

yield was recorded picking wise. The whole experimental plot was kept free from spraying of 

any insecticides. 

 

Biochemical constituents:  

 

The samples of okra fruits were collected randomly and plucked from each plot under 

each genotype in the first week of March when incidence of E. vittella was at the peak. These 
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samples of fruits were dried in oven at 60
0
C, powdered using electric mixture and subjected to 

biochemical analysis for 3 repetitions in each genotype. Moisture content (%) and crude fibre 

(%) was determined as per the methodology described by Anonymous (1980), whereas total ash 

content was estimated as described methodology by Anonymous (1965). Chlorophyll „a‟, 

chlorophyll „b‟ and total chlorophyll content were estimated by methodology described by 

Hiscox and Israelstam (1979). 

  

RESULTS AND DISCUSSION 

 

The data on number of larvae of E. vittella presented in Table 1 indicated significant 

difference among the genotypes fpr larval population. Among the different genotypes, AOL 05-1 

(0.14 larvae per plant) recorded significantly lower larval population as compared to rest of the 

genotypes/cultivars screened. Variety Gujarat Okra - 2 (0.29 larvae per plant) and AOL 08-2 

(0.35 larvae per plant) were at par with each other, but recorded significantly lower larval 

population than remained genotypes and proved them more tolerant in comparison to other 

genotypes. Genotype AOL 08-5 (0.99 larvae per plant) recorded significantly higher number of 

larvae but, it was at par with AOL 08-10 (0.89 larvae per plant). 

 

The data on per cent shoot damage (Table 1) indicated that all the genotypes/cultivars 

differed significantly from each other. AOL 05-1 (3.03%) recorded significantly lower shoot 

damage as compared to rest of the genotypes/cultivars screened. Gujarat Okra 2 (4.21 %) and 

AOL 08- 2 (5.06%) were the next two best genotypes with respect to shoot damage. There was a 

significant difference among the genotypes for the fruit damage (Table 1). Genotypes, AOL 05-1 

(7.50%), Gujarat Okra-2 (9.72%) and AOL 08-2 (11.53%) were at par with each other.  

 

As far as okra fruit yield is concerned (Table 1), there was significant difference among 

the genotypes for fruit yield. However, genotype AOL 05-1 (73.53 q/ha), AOL 08-2 (66.87 q/ha) 

and check variety Gujarat Okra-2 (65.64 q/ha) did not differ significantly from each otherwere 

the three best genotypes. Genotype JOL 55-3 was at par with AOL 08-2 and Gujarat Okra - 2 on 

one side and with AOL 09-4, AOL 09-2, Parbhani Kranti and AOL 03-1 on other side of 

chronological order. Similarly, genotypes AOL 09-4, AOL 09-2, Parbhani Kranti, AOL 03-1, 

AOL 08-10 and AOL 08-5 were at par with each other for okra fruit yield.  

 

Overall, in nut shell, genotypes AOL 05-1, Gujarat Okra-2 and AOL 08-2 recorded 

significantly lower number of larvae per plant and per cent shoot as well as fruit damage can be 

considered as less susceptible genotypes to this important pest of okra.  Genotypes JOL 55-03, 

AOL 09-4 and AOL 09-2 recorded comparatively lower larval population, shoot as well as fruit 

damage than AOL 03-1, AOL 08-10, AOL 08-5 and Parbhani Kranti can be considered to be 

moderately susceptible, The later four genotypes/cultivar recorded higher larval population, 

shoot as well as fruit damage considered to be susceptible to E. vittella.  

 

Information on evaluation of okra varieties for their susceptibility to E. vittella is 

scanty. AOL 05-1 recorded lower shoot and fruit damage at Anand (Anonymous, 2008). This 

report is strongly accordance with the present findings. The higher shoot and fruit damage was 
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recorded in Parbhani Kranti [Papal and Bharpoda (2009) and Sharma and Jat (2009)]. Thus, the 

present results in case of Parbhani Kranti are close in agreement with the findings drawn by 

above research workers.  

 

Correlation between biochemical constituents and E. vittella infestation 

 

The correlation between E. vittella infestation and biochemical constituents (moisture, 

fiber and ash) was significant. Moisture was significantly positively correlated with all the three 

parameters (larval population, shoot and fruit damage) of infestation (Table 1). Thus, increased 

in moisture, infestation of E. vittella increased or vice versa. Fiber and ash content (Table 1) in 

fruits were significantly negatively correlated with the infestation of E. vittella. It indicated that 

increase in fiber content and ash content in the fruits, infestation of E. vittella decreases. Thus, 

the higher amount of fiber and ash were responsible for imparting resistance. The correlation 

between amount of chlorophyll (a, b, total and a/b) content in the fruits and E. vittella infestation 

(Table 1) was non-significant indicating the negligible role of chlorophyll content in the fruits on 

infestation of E. vittella. Overall, it can be concluded from the above results that the biochemical 

constituents viz., lower moisture (%), more fibrous varieties which containing more ash (%) in 

okra genotypes/cultivars provided resistance against E. vittella infestation. On opposition to this, 

genotype/cultivars having high moisture (%), less fiber (%) and less ash (%) are susceptible to E. 

vittella. 

No work on this aspect has been done in okra. However, the positive correlation 

between moisture and shoot and fruit borer infestation in brinjal was reported (Hazra et al. 

(2004), Chandrashekhar et al. (2008) and Elanchezhyan et al. (2009). The above three reports are 

in close conformity with present findings. Crude fiber and ash content negatively correlated with 

shoot and fruit borer infestation in brinjal (Shinde, 2007; Warade et al., 2008 and Padgilwar and 

Mahorkar, 2008). Fiber content manifested significantly negative correlations with per cent fruit 

infestation by shoot and fruit borer in brinjal (Chandrashekhar et al., 2008). There was negative 

correlation between ash and shoot and fruit borer infestation in brinjal was observed 

(Elanchezhyan et al., 2009, Shinde et al., 2009). Thus, the above reports are in close agreement 

with present findings. Chlorophyll 'a' content was negatively correlated with brinjal shoot and 

fruit borer infestation (Hossain et al., 2002). In present finding chlorophyll exhibited non 

significant but negatively correlated with infestation level of E. vittella to shoot and fruit. Thus, 

the above report is also corroborating the results obtained in present investigation.  

  

CONCLUSION 

 

Out of 10 genotypes/cultivars screened, genotype AOL 05-1, Gujarat Okra-2 and AOL 

08-2 recorded significantly lower number of larvae per plant and per cent shoot as well as fruit 

damage can be considered as less susceptible, whereas  AOL 03-1, AOL 08-10, AOL 08-5 and 

Parbhani Kranti considered as susceptible to E. vittella. Varieties having lower moisture (%), 

more fibrous and ontaining more ash (%) provided resistance against E. vittella infestation in 

okra.  

 

 

http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Mahorkar%2c+V+K%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Mahorkar%2c+V+K%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Mahorkar%2c+V+K%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Mahorkar%2c+V+K%22.au.


AGRES – An International e-Journal , (2012)Vol. 1, Issue 4:497-503                            ISSN 2277-9663 

_____________________________________________________________________________________ 

________________________________________________________________________________  

www.arkgroup.co.in 

501 

REFERENCES 

 

Anonymous (1965). A.O.A.C. Official methods of analysis of the association of official 

agricultural chemists, 10
th
 edition, pp. 186. 

 

Anonymous (1980). A.O.A.C. Official methods of analysis of the association of official 

agricultural chemists, 13
th
 edition, Washington DC, pp. 125.  

 

Anonymous (2008). Annual Research Report (Plant Protection Sub Committee, Main Vegetable 

Research Station, AAU, Anand, pp. 17. 

 

Anonymous (2009). Indian Horticulture Database-2009. Directorate of Horticulture, Gujarat 

State, Gandhinagar, pp-164 (www.nhb.gov.in).  

 

Atwal, A. S. and Dhaliwal, G. S. (1999). Agricultural Pests of South Asia and Their 

Management. Kalyani Publishers, pp.70. 

 

Brar, K. S., Arora, K. S. and Ghai, T. R. (1994). Losses in fruit yield of okra due to Earias spp. 

as influenced by dates of sowing and varieties. J. Insect Sci. 7(2): 133–135. 

 

Chandrashekhar, C. H., Malik, V. S. and Singh, R. (2008). Morphological and biochemical 

factors of resistance in eggplants against Leucinodes orbonalis (Lepidoptera: 

Pyralididae). Entomologia Generalis, 31(4): 337-345. 

 

Elanchezhyan, K., Murali Baskaran, R. K. and Rajavel, D. S. (2009). Bio-chemical basis of 

resistance in brinjal genotypes to shoot and fruit borer, Leucinodes orbonalis Guen. J. 

Ent. Res., 33(2): 101-104. 

 

Ghosh, J., Ghosh, S. K., Chatterjee, H. and Senapati, S. K. (1999). Pest constraints of okra under 

Terai region of West Bengal. Indian J. Ent., 61(4):362-371. 

 

Hazra, P., Dutta, R. and Maity, T. K. (2004). Morphological and biochemical characters 

associated with field tolerance of brinjal (Solanum melongena L.) to shoot and fruit 

borer (Leucinodes orbonalis) and their implication in breeding for tolerance. Indian J. 

Genetics and Pl. Breeding, 64(3): 255-256. 

 

Hiscox, J. D. and Israelstam, G. F. (1979). A method for the extraction of chlorophyll from leaf 

tissue without maceration. Can. J. Bot., 57: 1332-1334. 

 

Hossain, M. M., Shahjahan, M., Hossain, M. M. and Bari, M. N. (2002). Chlorophyll contents of 

brinjal plants influencing the resistance and susceptibility to brinjal shoot and fruit 

borer, Leucinodes orbonalis Guenee. Pakistan J. Biological Sci., 5(8): 825-829. 

 

http://www.nhb.gov.in/
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Chandrashekhar%2c+C+H%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Malik%2c+V+S%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Ram+Singh%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Hazra%2c+P%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Dutta%2c+R%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Maity%2c+T+K%22.au.
http://libnts.avrdc.org.tw/scripts/minisa.dll/176/B210/Hossain,+M.M.?KEYSEARCH
http://libnts.avrdc.org.tw/scripts/minisa.dll/176/B210/Shahjahan,+M.?KEYSEARCH
http://libnts.avrdc.org.tw/scripts/minisa.dll/176/B210/Hossain,+M.M.?KEYSEARCH
http://libnts.avrdc.org.tw/scripts/minisa.dll/176/B210/Bari,+M.N.?KEYSEARCH


AGRES – An International e-Journal , (2012)Vol. 1, Issue 4:497-503                            ISSN 2277-9663 

_____________________________________________________________________________________ 

________________________________________________________________________________  

www.arkgroup.co.in 

502 

Kanwar, N. and Ameta, O. P. (2007). Assessment of losses caused by insect pests of okra. 

Pestology, 31(6): 45-47.  

 

Padgilwar, T. and Mahorkar, V. K. (2008). Study on biochemical constituents in relation to shoot 

and fruit borer of brinjal. Annals Pl. Physio., 22(1): 117-118. 

 

Papal, S. A. and Bharpoda, T. M. (2009). Varietal susceptibility of okra grown for seed purpose 

to shoot and fruit borer, Earias vittella (Fab.). Paper Presented in National 

Conference: Applied Entomology on impact of global warming on the incidence and 

management of insect pests in agriculture. pp. 159-160.  

 

Pareek, B. L. and Bhargava, M. C. (2003). Estimation of avoidable losses in vegetable crops 

caused by borers under semi arid condition of Rajasthan. Insect Environ., 9: 59-60. 

 

Shah, B. R., Vyas, H. N. and Jhala, R. C. (2001). Life table of shoot and fruit borer. Earias 

vittella (Fab.) for determining key mortality factors in okra, Abelmoschus esculentus 

(L.) Moench. Paper presented in National Conference on “Plant Protection - New 

Horizons in the Millennium” held at RAU, Udaipur during Feb 23-25, 2001, pp- 4. 

 

Sharma, R. and Jat, B. L. (2009). Screening of okra varieties for resistance against shoot and fruit 

borer, Earias spp. Indian J. Pl. Prot., 37(1/2): 178-180.  

 

Shinde, K. G. (2007). Correlation of physical and chemical characters in brinjal in relation to 

shoot and fruit borer infestation. Advances Pl. Sci. 20(2): 613-615. 

 

Shinde, K. G., Warade, S. D. and Kadam, J. H. (2009). Correlation studies in brinjal (Solanum 

melongena L.). International J. Agric. Sci., 5(2): 507-509. 

 

Warade, S. D., Shinde, K. G. and Kadam, J. H. (2008). Association of characters in relation to 

shoot and fruit borer infestation in brinjal (Solanum melongena L.). Asian J. Hort., 

3(2): 304-306. 

 

 

 

 

 

 

 

http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Trupti+Padgilwar%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Mahorkar%2c+V+K%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4a/ovidweb.cgi?&S=OPKHFPBBHNDDPPNENCCLIGJCEPFFAA00&Search+Link=%22Rajesh+Sharma%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4a/ovidweb.cgi?&S=OPKHFPBBHNDDPPNENCCLIGJCEPFFAA00&Search+Link=%22Jat%2c+B+L%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Shinde%2c+K+G%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Shinde%2c+K+G%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Warade%2c+S+D%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Kadam%2c+J+H%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Warade%2c+S+D%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Shinde%2c+K+G%22.au.
http://ovidsp.tx.ovid.com/sp-3.2.4b/ovidweb.cgi?&S=GOKGFPMJFADDABEINCDLPGOBGMPCAA00&Search+Link=%22Kadam%2c+J+H%22.au.


AGRES – An International e-Journal , (2012)Vol. 1, Issue 4:497-503                            ISSN 2277-9663 

_____________________________________________________________________________________ 

________________________________________________________________________________  

www.arkgroup.co.in 

503 

 

 

         Table 1: Infestation level of E. vittella in different genotypes/cultivars of okra and their correlation with biochemical constituents 

Genotypes/  

Cultivars 

Infestation level of E. vittella Fruit 

yield 

(q/ha) 

Biochemical constituents 

No. of 

larvae 

/plant* 

Shoot damage 

(%)** 

Fruit damage 

(%)** 

Moisture 

(%) 

Fiber  

(%) 

Ash 

 (%) 

Chlorophyll  (mg/g) 

a 

 

b 

 

Total 

 

a / b 

 

1 2 3 4 5 6 7 8 9 10 11 12 

AOL 03-1 1.14ef (0.80) 18.50f (10.07) 23.98cd (16.52) 41.56cd 89.80 1.74 1.60 0.15 0.03 0.18 5.52 

AOL 05-1 0.80a (0.14) 10.02a (03.03) 15.89a (7.50) 73.53a 85.33 2.64 2.41 0.31 0.12 0.43 2.67 

AOL 08-2 0.92b (0.35) 13.00c (05.06) 19.85abc (11.53) 66.87ab 88.57 1.84 2.08 0.29 0.10 0.39 2.92 

AOL 08-5 1.22g (0.99) 18.48f (10.05) 23.35cd (15.71) 37.52d 89.03 1.55 1.71 0.43 0.13 0.56 3.44 

AOL 08-10 1.18fg (0.89) 20.12g (11.83) 28.45e (22.70) 37.65d 90.41 0.75 1.36 0.16 0.08 0.24 1.97 

AOL 09-2 1.04d (0.59) 16.67e (08.23) 22.51cd (14.66) 48.77cd 89.14 1.52 1.40 0.14 0.08 0.22 1.77 

AOL 09-4 1.00cd (0.50) 16.60e (08.16) 21.93bcd (13.95) 52.26bcd 90.12 1.47 2.06 0.16 0.07 0.23 2.60 

JOL 55-3 0.97c (0.44) 14.31d (06.11) 20.81bc (12.62) 55.28bc 88.14 1.43 2.10 0.12 0.03 0.15 4.59 

Guj Okra -2  0.89b (0.29) 11.84b (04.21) 18.17ab (09.72) 65.64ab 87.67 2.36 2.17 0.20 0.12 0.32 3.04 

ParbhaniKranti 1.13e (0.78) 18.95f (10.55) 25.34de (18.32) 42.39cd 90.30 0.49 1.37 0.20 0.08 0.41 2.40 

S. Em. +  0.02 00.31 01.42 05.11        

C.D. (5%)      0.04 00.93 04.21 15.18        

C.V. (%) 6.16 08.49 11.15 16.97        

 

Infestation levels (Y) Correlation coefficients (r) 

Number of larvae /plant (Y1) 0.77094** -0.71980** -0.83482** 0.06183 -0.18177 -0.02306 0.08426 

Per cent shoot damage (Y2) 0.87571** -0.83247** -0.89053** -0.15981 -0.32555 -0.22752 -0.02353 

Per cent fruit damage (Y3) 0.85980** -0.87903** -0.88599** -0.26168 -0.33749 -0.29983 -0.12157 

*Significant at 0.05% level of significance                                                                                    ** Significant at 0.01% level of significance 

Notes: 1.  Treatment means with letter(s) in common are not significant at 5 % level of significance in respective column 

           2.  Figures in parentheses are retransformed values; those outside are           * and arc sin** transformed values 
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