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ABSTRACT
Okra (Abelmoschus esculentus (L.) Moench) is a summer vegetable and ranks among the major 
vegetables in tropical world including many Afro-Asian countries. However, this crop is attacked 
by many species of insect pests among which the most destructive species are okra fruit and 
shoot borers (Helicoverpa armigera and Earias vittella, Lepidoptera: Noctuidae) which cause 
considerable loss to okra crop each year. As screening of plant material against insect pests 
is a cost-effective and eco-friendly pest management approach, this in-situ study evaluated 12 
genotypes of okra for their relative tolerance or susceptibility against lepidopterous shoot and 
fruit borers under the indigenous agro-climatic conditions of Sargodha district. The experiment 
was conducted at research area College of Agriculture, University of Sargodha, Pakistan in April 
2017 and was repeated again in April 2018. Experimental design was Randomised Complete 
Block Design and each treatment had three independent replications. Weekly data regarding the 
shoot and fruit infestation by lepidopterous borers were collected from randomly selected plants 
from each plot and were subjected factorial analyses of variance. Results revealed a significant 
differential response of okra genotypes to the incidence of shoot and fruit infestation by these 
okra borers. Genotypes sabzpari and green wonder were comparatively the most resistant or 
tolerant to borers’ infestation exhibiting minimum shoot and fruit infestations (12-14 and 8-13%, 
respectively); while genotypes pusa swani and parbhani karanti were the most susceptible 
with maximum shoot and fruit infestations (36–40 and 20–21%, respectively). Moreover, crude 
protein content of fresh okra fruits was found significantly and negatively correlated with the 
mean percent fruit infestation. We therefore recommend sabzpari and green wonder to the 
indigenous farmers for commercial okra production and for better combating okra shoot and fruit 
borer infestations.
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INTRODUCTION
Okra (Abelmoschus esculentus (L.) Moench) is an 
important summer (Kharif season) vegetable being 
grown in Pakistan and many other Afro-Asian countries 
(Aladele et al., 2008). It has been originated from 
tropical Africa but is now extensively cultivated around 
the globe (Iqbal et al., 2014). In Pakistan, okra is 
widely cultivated and there is an increasing trend for 
okra production. Indigenous vegetable growers prefer 
okra crop over other summer vegetables due to its high 
income over investment and good yield (Aziz et al., 
2012). Okra fruits are of high medicinal and nutritional 
value and constitute an important component of human 
diet (Gemede et al., 2015).
Although it is an important vegetable crop of Pakistan, 
its quality and per unit area production are much less 

than many other okra growing countries. One of the 
reasons for this lower okra production is that this crops 
attacked by several insect pest species and diseases 
at its different growth stages causing considerable 
damage to okra yield (Kanwar and Ameta, 2007; Wajid 
and Ansari, 2009; Munthali and Tshegofatso, 2014). 
Okra production is affected by many species insect 
pests under the agro-climatic conditions of Punjab, 
Pakistan, including jassids, whiteflies, thrips, flea 
beetles, shoot and fruit borers, leaf-rollers and bugs 
(Kanwar and Ameta, 2007).
Among insect pests, okra fruit and shoot borers 
(Helicoverpa armigera and Earias vittella are the major 
devastating insect pests causing substantial damage 
to the okra produce both in terms of quantity and 
quality (Aziz et al., 2012; Sinnadurai, 1992; Kassi et al., 
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2018). Larvae of these pests bore into the plant shoots 
causing wilting of the terminal shoots and leaves 
and infest okra fruits (pods) rendering them unfit and 
inedible for consumption by the humans (Wajid and 
Ansari, 2009). Substantial losses to okra production 
have been reported in all okra producing regions due 
to the okra shoot and fruit borers. For example, these 
borers can cause 10 to 60% fruit infestation and 30 
to 80% loss in yield of okra crop (Kanwar and Ameta, 
2007; Aladele et al., 2008; Wajid and Ansari, 2009; 
Aziz et al., 2012).
In Pakistan, for the management of these lepidopterous 
borers, most of okra growers rely on the recurrent 
application of synthetic insecticides (Iqbal et al., 2014). 
Extensive and frequent use of these synthetic pesticides 
has been creating many contemporary issues such as 
environmental contamination, human health hazards 
and thee radication of beneficial and non-target fauna 
including insect predators and parasitoids (Edwards, 
2013). Furthermore, many field populations of E. 
vittella and H. armigera have acquired resistance to 
most of the synthetic pesticides being currently used 
by indigenous farming community (Ahmad and Arif, 
2009; Qayyum et al., 2015).
It is, therefore, imperative to explore some alternate 
strategies to mitigate the sole dependency of indigenous 
fruit and vegetable growers on the hazardous synthetic 
pesticides. To this end, varietal screening is an 
excellent ecological approach to manage pests (Khan 
et al., 2002). Exploiting plant resistance to pests has 
been one of the most effective and traditional methods 
of pest management. It is more advantageous if stands 
compatible with the prevailing environmental factors 
and other control strategies. Resistant germplasm 
can not only be used alone to confront insect pest 
problems but can also act synergistically along with 
other cultural, biological and chemical control options 
(Khan et al., 2002; Akhtar et al., 2014). Moreover, many 
biochemical factors of plants can play an important role 
in conferring resistance or tolerance to the insect pests 
(Dhaliwal and Arora, 2003). Hence, this study was 
aimed to screen out some available germplasm of okra 
against okra fruit and shoot borers under prevailing 
agro-climatic environment of district Sargodha, 
Punjab, Pakistan, under unsprayed conditions and to 
determine if fruit infestation of different okra genotypes 
can be explained by their biochemical composition.

MATERIALS AND METHODS
The experiment was conducted in the research area 
(32°07’52’’N; 72°41’37’’E) College of Agriculture 
University of Sargodha for two consecutive okra 
seasons i.e., in summer 2017 and 2018. A total of 
twelve okra genotypes (viz; Clean stimules, Green 

Wonder, Kiran-51, OK-1305, OK-1307, OK-1308, 
OK-1313, Parbhani Karanti, Punjab Selection, Pusa 
Swani, Sabzpari and Sanam) were selected for their 
in-situ screening against okra fruit and shoot borers 
(i.e. H. armigera and E. vittella) under unsprayed 
conditions. Most of okra germplasm, including some 
approved cultivars and promising breading lines, were 
obtained from the Vegetable Research Institute, Ayyub 
Agricultural Research Institute (AARI): Faisalabad. 
Seeds of some commercially grown okra cultivars 
were obtained from the certified seed merchants from 
the grain market of the district Sargodha. 

Experimental plan
Experiments were carried out according to (RCBD) 
randomized complete block design and there were 
three independent replications for each treatment 
(okra genotype). Plot size was 10 × 10 ft and plant-to-
plant and row-to-row distances were maintained as 15 
and 75cm, respectively. The sowing was done on 1st 
of April and 4th of April in 2017 and 2018, respectively. 
Agronomic practices including irrigation, fertilization 
and hoeing were practiced in the trial plots according to 
the general recommendations for okra crop. Herbicide 
(Dual-Gold 960 EC; S-metolachlor) was used to 
suppress the weeds after seed-bed preparation at the 
start of experiment.

Data collection
In order to find out the relative tolerance or resistance 
of different genotypes of okra against fruit and shoot 
borers (H. armigera and E. vittella): data regarding the 
shoot and fruit infestation were recorded at weekly 
intervals from end May to early July of the season. 
For each year, there were a total of seven dates of 
observation. For shoot infestation, damaged (infested) 
and undamaged shoots were carefully observed and 
recorded from five randomly selected okra plants 
in each treatment (genotype) plot. Similarly for fruit 
infestation, damaged (infested) and undamaged 
fruits were carefully observed and recorded from five 
randomly selected okra plants in each treatment plot. 
Percent shoot or fruit infestation was calculated by the 
following formula;

                                Infested shoots or fruits
Percent shoot or fruit infestation = (——————————————)* 100

                                             Total no. of shoots or fruits

Biochemical determination of okra fruits
Fresh marketable fruits (pods) were randomly picked 
from each treatment plot for the determination of their 
biochemical characteristics which was carried out 
in the laboratory of the Department of Food Science 
and Nutrition, University of Sargodha. The methods 
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used for the determination of biochemical composition 
of okra fruits were according to AOAC (2011). In 
brief, for the determination of moisture content, fruit 
samples were cleaned with a muslin cloth and were 
weighed and then were kept in a drying oven for 12 
hat 100 ± 5°C. Upon constant dry weight, the moisture 
percentage was calculated on weight difference basis. 
For the determination of ash content of okra fruits, 
about 2 g of a composite sample was kept in a muffle 
furnace at 550°C for 3 h. After that, it was kept in a 
desiccator for 15 min, and then was weighed. Ash 
contents were determined by the weight difference. 
For the determination of fat content, about 2 g of the 
composite sample was taken in a plugged thimble and 
was extracted by the Soxhlet apparatus using ether 
as extraction solvent for 10 h. Rotary evaporator was 
used to remove the excess ether (solvent) from the 
extracted sample and fat content was calculated with 
the help of following formula;

                  Weight of ether extract (g)
Fat contents (%) = (——————————————)* 100

                      Weight of sample (g)

For crude fiber content, about 2 g of defatted sample 
was digested with diluted H2SO4 and then by pre-heated 
KOH and then filtrate was washed thrice with hot water 
and air-dried. After that, it was put in a muffle furnace 
at 550 °C for 3 h to get a constant weight. Crude fiber 
content was calculated using the following formula;

                        Weight of sample after ashing (g)
Crude fiber contents (%) = (————————————————)* 100

                                  Original weight of sample after (g)

For the determination of nitrogen content, about 0.5 g 
of the composite sample of powdered okra fruits was 
analyzed to measure the nitrogen percentage with 
the Kjeldahl method. Percent nitrogen content was 
calculated by the formula;

               N of acid x 14.007 x [ml of titrant for 
              sample – ml of titrant for blank] 

Nitrogne (%) =  (——————————————————)* 100
                  Weight of sample (g)

Similarly, crude protein content (%) of okra fruits was 
calculated by the following formula;

Crude protein contents = Crude protein (%) x 6.25 (conversion factors)

Statistical analysis
Data regarding the percent shoot and fruit infestation 
of okra genotypes by okra shoot and fruit borers were 
statistically analysed with the help of Statistix®Version 
8.1 (Tallahassee, FL, USA). Factorial and one-way 
analyses of variance (ANOVA) were run to determine 

the impact of treatments (genotypes and observation 
dates) on okra shoot and fruit infestation and the effect 
of treatments (okra genotypes) on fruit biochemical 
constituents, respectively, followed by the comparisons 
of treatment means by Tukey’s honestly significance 
different (HSD) test at standard level of significance 
(i.e. at α = 0.05) (Steel et al., 1997). Pearson’s 
correlation coefficients (r) were worked out in order to 
find out correlation among biochemical constituents of 
marketable fruits of different okra genotypes and their 
mean fruit infestation by lepidopterous borers under 
unsprayed conditions.
 
RESULTS AND DISCUSSION

Trend of shoot infestation by okra borers
Results of 2017 trial revealed that there was a significant 
impact of okra genotypes and different observation 
dates on the percent shoot infestation by okra borers 
(Table 1). However, their interaction did not show a 
significant impact. Among genotypes, sabzpari was the 
most resistant or tolerant exhibiting minimum (8.00 + 
0.94) shoot infestation. On the contrary, genotype pusa 
swani was maximally attacked by the okra shoot and 
fruit borers with 45.01 + 7.58 mean shoot infestation 
followed by genotypes parbhani karanti and Clean 
Stimules with 41.21 + 4.8 and 38.33 + 4.88 shoot 
infestations, respectively (Table 1). Among different 
dates of observation, minimum shoot infestation 
caused by okra borers was recorded on 25th May (8.00 
+ 0.94) followed by 06 July 2017 (8.00 + 1.58%): while 
maximum shoot infestations were observed on 15th and 
8th June 2017, i.e. 45.01 + 7.58 and 43.86 + 6.86%, 
respectively. Moreover, maximum and minimum shoot 
infestation was recorded respectively in Pusa Swani 
(45.01 + 7.58%) on 15th June 2017 and in Sabzpari 
(8.00 + 0.94%) on 25th May 2017 (Table 1).
A similar trend of shoot infestation had been 
recorded for the year 2018. A significant impact of 
okra genotypes and different observation dates was 
found on the percent shoot infestation by okra borers. 
Among different okra genotypes, sabzpari showed 
minimum percent shoot infestation (9.67 + 3.76%): 
whereas maximum shoot infestations were recorded 
for pusa swani and parbhani karanti genotypes i.e. 
42.33 + 4.88 and 41.67 + 4.67%, respectively (Table 
2). Similarly, maximum shoot infestation was recorded 
in pusa swani (42.33 + 4.86%) and parbhani karanti 
(41.67 + 4.67%) genotypes on 17th June 2018 and 
the lowest (9.67 + 3.76%) was found in genotype 
sabzpari on 07th July 2018 (Table 2). Overall for both 
years of experimentation, maximum to minimum trend 
of percent shoot infestation in different okra genotypes 
were Pusa Swani ≥ Parbhani Karanti ≥ Clean Stimules 
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≥ OK-1308 ≥ OK-1313 >Sanam = OK-1307 ≥ Kiran 
51 ≥ OK-1305 > Punjab Selection = Green Wonder > 
Sabzpari.

Trend of fruit infestation by okra borers 
Analysis of variance showed that okra genotypes 
and different observation dates exhibited a significant 
impact on the fruit infestation caused by okra shoot 
and fruit borers for both years. During 2017, sabzpari 
was minimally infested by borers with fruit infestation 
of 5.81 + 0.75%, while the genotype green wonder 
was the most susceptible and showed maximum fruit 
infestation (25.83 + 3.34%). Among different dates of 
observation, minimum (5.81 + 0.75%) and maximum 
mean fruit infestation (25.83 + 3.34%) caused by okra 
shoot and fruit borers were recorded respectively on 
25th May and 15th June 2017 (Table 3).
During 2018, similar trend of fruit infestation was 
observed percent fruit infestation by E. vittella and H. 
armigera larvae varied from minimum to maximum for 
sabzapari 6.09 + 1.53 and parbhani karanti (24.18 + 
3.18%) (Table 4). Moreover, minimum fruit infestation 
was recorded in genotype Sabzpari on 07th July 2018 
and maximum in Parbhani Karanti 17th June 2018 
(Table 4).

Biochemical composition of fresh fruits of different 
okra genotypes.
Percent composition of moisture, ash, nitrogen, crude 
protein, crude fat and crude fiber contents has been 

given in Table 5. Maximum crude protein content 
(27.52 + 8.25%) was recorded in genotype green 
wonder, while minimum (16.77 + 3.67%) was found 
in genotype clean stimulus. Almost similar trend was 
found for nitrogen contents. Maximum nitrogen content 
(4.83 + 1.30%) was recorded for genotype green 
wonder, while minimum (2.35 + 1.01%) were found 
for genotypes sanam. Fruits of genotypes parbhani 
karanti, green wonder and sanam showed maximum 
values of moisture content, while minimum were 
recorded for genotypes OK-1313 and clean stimulus. 
Moreover, genotypes sabzpari, punjab selection and 
OK-1313 exhibited significantly high ash contents than 
the remaining ones. Similarly, crude fat contents varied 
from 0.71 + 0.05% for OK-1305 and to a maximum 
value of 0.79 + 0.13% for genotype Sabzpari with a 
significant difference among genotypes (Table 5). 
Regarding crude fiber contents, maximum fiber contents 
(18.47 + 1.95%) was recorded for genotype Sabzpari 
followed by Parbhani Karanti (16.69 + 1.29%): while 
minimum values were found for genotypes OK-1308 
(7.80 + 1.90%). Nevertheless, according to Pearson’s 
correlation, it was evident that most of these proximate 
biochemical constituents of fresh okra fruits were 
negatively but weakly correlated with the percent fruit 
infestation except crude protein contents which were 
significantly and negatively correlated (r = 0.531; P = 
0.051) with the percent fruit infestation (Table 6).
Attack of lepidopterous bores, H. Armigera and E. 
vittella,on the okra crop has been among the main 

Table 1. Shoot infestation (%) by E. vittella and H. armigera larvae in different okra genotypes under unsprayed conditions during 2017
Genotypes 25-May-17F 01-Jun-17C 08-Jun-17B 15-Jun-17A 22-Jun-17D 29-Jun-17C 06-Jul-17E

OK-1305F 13.33 ±1.33def 20.00 ±1.15fg 22.00 ±1.00fg 24.40 ±3.58gh 17.33 ±2.33def 19.33 ±1.20fg 15.33 ±2.33efg

OK-1307E 18.00 ±2.36cde 25.06 ±1.15def 27.00 ±2.53e 29.00 ±2.15ef 22.03 ±2.65cde 24.67 ±2.00def 20.00 ±2.46de

OK-1308C 24.67 ±2.33abc 31.67 ±3.76bc 33.67 ±5.67cd 35.67 ±6.88cd 28.67 ±2.33abc 30.67 ±2.19bcd 26.67 ±1.76bcd

OK-1313CD 23.33 ±3.67bc 30.67 ±2.67bcd 32.67 ±5.88cd 34.67 ±5.33cd 27.67 ±2.45bc 29.67 ±3.88bcd 25.33 ±2.33bcd

Pusa SwaniA 34.33 ±4.58a 41.00 ±7.53a 43.86 ±6.09a 45.01 ±7.58a 38.00 ±7.15a 40.60 ±6.15a 36.00 ±5.58a

SanamD 21.33 ±1.86bcd 28.00 ±5.56cde 30.06 ±0.58de 32.00 ±0.58de 25.33 ±3.33bcd 27.33 ±4.67cde 23.33 ±2.76cde

Clean StimulesB 28.37 ±1.53ab 34.33 ±3.33bc 36.33 ±0.88bc 38.33 ±4.88bc 32.43 ±2.53ab 34.03 ±3.58abc 30.00 ±2.08abc

Sabzpari I 8.00 ±0.94g 15.30 ±1.15h 17.00 ±4.58i 14.54 ±2.15j 12.53 ±1.00g 14.09 ±1.73h 10.77 ±1.52h

Punjab SelectionG 9.01 ±2.67efg 16.00 ±1.73gh 18.50 ±3.73gh 20.75 ±2.15hi 13.00 ±2.30efg 15.59 ±2.73gh 11.38 ±4.05fgh

Parbhani KarantiB 30.00 ±0.58ab 37.28 ±4.33ab 39.01 ±4.00ab 41.21 ±4.58ab 34.00 ±3.58ab 36.00 ±3.53ab 32.63 ±4.73ab

Kiran 51E 16.67 ±2.67fg 23.33 ±2.67ef 25.33 ±3.33ef 27.33 ±5.33fg 20.67 ±2.03cde 22.67 ±1.45ef 18.67 ±1.76def

Green Wonder H 9.10 ±1.15fg 13.00 ±1.53h 15.30 ±1.15hi 17.04 ±1.53ij 10.42 ±2.89fg 12.43 ±1.00h 8.00 ±1.58gh

Note: Values are  means (±SE) of three independent replications. Different small and capital alphabets indicate the statistical significance among treatment means and genotypes/observation      
          dates, respectively (Factorial ANOVA; Tukey HSD at α = 0.05)

Table 2. Shoot infestation (%) by E. vittella and H. armigera larvae in different okra genotypes under unsprayed conditions during 2018
Genotypes 27-May-18BC 3-Jun-18DE 10-Jun-18AB 17-Jun-18A 24-Jun-18C 30-Jun-18CD 7-Jul-18E

OK-1305 F 20.00 ±3.06efg 17.33 ±1.33defg 22.00 ±2.00efg 24.00 ±2.31ef 19.67 ±2.40abcd 17.67 ±2.40defg 15.33 ±2.67cde

OK-1307 E 26.00 ±2.58 cde 23.33 ±2.45bcde 28.00 ±3.58cde 30.00 ±2.58cde 25.67 ±3.20bcd 23.67 ±3.45bcde 20.67 ±3.91abcd

OK-1308 CD 31.67 ±4.76abc 29.00 ±2.52abc 33.67 ±4.67abc 35.67 ±3.20abc 31.33 ±2.40abc 29.33 ±3.33abc 27.00 ±4.15abc

OK-1313 D 29.33 ±2.40bcd 27.00 ±4.93abcd 31.33 ±3.86bcd 33.33 ±4.88bcd 29.00 ±3.61abcd 27.33 ±4.10abcd 25.00 ±5.51abc

Pusa Swani A 38.33 ±4.45a 35.67 ±5.33a 40.33 ±5.88a 42.33 ±4.88a 38.00 ±4.15a 36.00 ±7.15a 33.67 ±2.33a

SanamE 26.00 ±2.73cde 23.33 ±2.67bcde 28.00 ±4.08cde 30.00 ±2.73cde 25.67 ±2.85bcd 23.67 ±4.33bcde 21.33 ±2.67abcd

Clean Stimules BC 34.67 ±5.88ab 32.00 ±4.15ab 36.67 ±4.88a 38.67 ±6.33ab 34.33 ±5.20ab 32.33 ±4.33ab 30.00 ±5.53ab

Sabzpari H 15.33 ±1.33h 22.67 ±1.33g 16.33 ±2.33h 18.67 ±2.33g 14.00 ±1.58f 12.00 ±1.58g 9.67 ±3.76e

Punjab Selection G 15.67 ±1.45fgh 12.33 ±1.19efg 17.67 ±2.86fgh 19.67 ±2.20fg 15.33 ±1.76ef 13.33 ±2.19efg 11.00 ±2.04de

Parbhani Karanti AB 37.33 ±3.88ab 34.67 ±4.83a 39.33 ±4.33a 41.67 ±4.67a 37.00 ±3.15a 35.00 ±7.53a 32.67 ±5.45a

Kiran 51 EF 22.67 ±2.76def 20.00 ±2.53cdef 24.67 ±2.33def 26.67 ±2.45de 22.33 ±4.45cde 20.33 ±2.03cdef 18.00 ±2.53bcde

Green Wonder G 15.00 ±1.73gh 10.67 ±1.67fg 16.00 ±2.31gh 19.00 ±2.31g 14.67 ±4.45ef 12.67 ±4.20fg 10.33 ±1.20de

Note: Values are means (± SE) of three independent replications. Different small and capital alphabets indicate the statistical significance among treatment means and genotypes/observation  
          dates, respectively (Factorial ANOVA; Tukey HSD at α = 0.05)
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plant protectionissues of the okra farmers in Afro-
Asiancountries (Ahmed, 2000; Dabire-Binso et al., 
2009; Shabozoi et al., 2011). Screening of available 
germplasm against indigenous pest species under 
the prevailing agro-climatic conditions is an important 
component of plant protection measures. This study 
encompassed a two year evaluation of different available 
okra genotypes, including commercial cultivars and 
promising breeding lines, again stokrashoot and fruit 
borers. Results revealed a differential response of 
different okra genotypes to these lepidopterous borers 
varying from comparative resistance or tolerance 
to comparative susceptibility. These results are in 
accordance with the findings of some previous studies 
which reported varietal or germplasm screening of 
okra against okra fruit and shoot borers including H. 
armigera, E. vittella and E. insulana in different Indo-
Pak regions (Mandal et al., 2006; Aziz et al., 2012).
Under agro-ecological conditions of district Sargodha 
(Punjab, Pakistan): pusa swani and parbhani karanti 
appeared to be the most susceptible okra genotypes 
and exhibited maximum shoot and fruit damage 
caused by E. vittella and H. armigera larvae. On the 
contrary, sabzpari appeared to be the most tolerant 
or resistant okra genotype with minimum shoot and 
fruit infestations. Genotypes green wonder and punjab 
selection were next to sabzpari regarding resistance or 
tolerance to shoot and fruit borer infestations. These 
results are in line with some previous field evaluations 
carried out by Mandal et al. (2006); Rahman et al. 
(2012) and Mastoi et al. (2013) who demonstrated that 

genotype Pusa Swani was the most susceptible okra 
genotype with maximum shoot and fruit infestations, 
maximum larval population of Earias spp. and minimum 
yield of marketable okra fruits. Similarly, studies by 
Akhtar et al. (2014) and Meena et al. (2016) showed 
that parbhani karanti was the most susceptible okra 
genotype to lepidopterous borers’ infestation.
Results of these in-situ screening trials are further 
corroborated by the findings of Akhtar et al. (2014) and 
Afzal et al. (2015) who evaluated many okra genotypes 
against shoot and fruit borers under the agro-ecological 
conditions of district Faisalabad, Punjab, Pakistan, and 
found that sabzpari and green wonder were the most 
tolerant and parbhani karanti and pusa swani were 
the most susceptible okra genotypes. Moreover, these 
studies documented maximum host plant susceptibility 
index (HPSI) for pusa swani (16%) and minimum 
HPSI (6%) for genotype sabzpari which was found 
comparatively resistant or tolerant genotype against 
okra shoot and fruit borers.
Nevertheless, there are many physico-morphic traits 
and biochemical factors of plants which can play an 
important role in conferring resistance or tolerance to 
insect pests (Dhaliwal and Arora, 2003). Therefore, in 
order to assess if the observed comparative tolerance 
or resistance of okra genotypes to okra lepidopterous 
borersis expressed by their fruit biochemistry, we 
determined proximate biochemical composition of 
fresh okra fruits of all okra genotypes and found that all 
biochemical constituents were negatively associated 
with the mean fruit infestations and particularly the 

Table 3. Fruit infestation (%) by E. vittella and H. armigera larvae in different okra genotypes under unsprayed conditions during 2017
Genotypes 25-May-17F 01-Jun-17B 08-Jun-17B 15-Jun-17A 22-Jun-17D 29-Jun-17C 06-Jul-17E

OK-1305 G 8.77 ±1.65efg 13.00 ±1.51ef 12.46 ±1.51e 13.90 ±1.11 10.39 ±1.62ef 11.49 ±2.69fg 9.62 ±1.59ef

OK-1307 F 10.08 ±1.12def 14.78 ±1.12de 17.45 ±2.15c 15.66 ±2.10f 12.14 ±1.12de 13.25 ±1.12def 10.97 ±1.12de

OK-1308 D 13.33 ±1.28c 18.26 ±2.25c 17.72 ±2.25c 19.48 ±1.26d 15.39 ±1.28c 16.77 ±1.40c 14.22 ±2.28c

OK-1313 E 12.10 ±1.20cd 16.80 ±1.77cd 16.33 ±2.83cd 17.86 ±1.14e 14.16 ±2.77cd 15.27 ±1.77cd 12.99 ±2.20cd

Pusa Swani A 20.27 ±2.77a 24.87 ±3.76a 24.33 ±3.76a 25.83 ±3.34a 22.33 ±2.77a 23.34 ±2.81a 21.16 ±2.77a

SanamF 10.92 ±1.31de 15.62 ±1.31d 15.08 ±1.31d 16.67 ±2.10ef 12.98 ±1.31d 14.09 ±2.35de 11.81 ±1.31de

Clean Stimules C 16.08 ±3.30b 20.77 ±2.36b 20.23 ±2.74b 21.57 ±2.36c 18.13 ±1.67b 19.24 ±2.38b 16.97 ±2.30b

Sabzpari J 8.74 ±4.47i 12.25 ±1.19h 11.71 ±1.19g 13.20 ±1.32i 9.80 ±1.47h 10.54 ±1.35i 9.63 ±1.47h

Punjab Selection H 6.65 ±0.86gh 11.27 ±1.35fg 10.73 ±2.35ef 12.26 ±1.31h 8.66 ±0.97fg 9.77 ±1.27gh 7.54 ±1.36fg

Parbhani Karanti B 17.70 ±2.35b 22.62 ±4.27b 22.08 ±1.27b 23.66 ±2.17b 19.76 ±2.35b 21.15 ±3.17ab 18.59 ±2.35b

Kiran 51 G 8.64 ±1.42fg 13.32 ±2.84ef 12.78 ±1.24e 14.36 ±1.27g 10.68 ±1.24ef 11.79 ±2.64efg 9.53 ±1.86ef

Green Wonder I 5.81 ±0.75hi 10.36 ±1.21g 9.82 ±0.81fg 11.31 ±1.21h 7.77 ±0. 68gh 8.87 ±0.92hi 6.65 ±1.65gh

Table 4. Fruit infestation (%) by E. vittella and H. armigera larvae in different okra genotypes under unsprayed conditions during 2018
Genotypes 27-May-18C 3-Jun-18D 10-Jun-18B 17-Jun-18A 24-Jun-18C 30-Jun-18D 7-Jul-18E

OK-1305 G 9.57 ±0.89hi 8.08 ±1.01gh 10.51 ±1.87hi 11.50 ±1.29fg 9.08 ±1.12hi 8.19 ±1.04gh 7.07 ±1.03fg

OK-1307 E 12.55 ±1.24fg 11.26 ±1.32ef 13.54 ±2.23fg 14.53 ±2.80de 12.32 ±2.32fg 11.34 ±1.34ef 9.94 ±2.53de

OK-1308 C 17.01 ±1.27cd 15.59 ±1.24cd 18.02 ±1.29cd 19.00 ±2.29c 16.75 ±1.26cd 15.78 ±3.22cd 14.57 ±2.22bc

OK-1313 C 16.11 ±2.09de 14.77 ±1.17d 17.12 ±2.12de 21.20 ±2.66bc 15.89 ±2.07de 14.93 ±2.13d 13.74 ±3.20c

Pusa Swani A 21.32 ±1.66a 19.94 ±2.69a 22.35 ±3.66a 23.35 ±1.65ab 20.99 ±3.65a 20.04 ±3.69a 16.41 ±2.58ab

SanamD 14.07 ±2.13ef 12.51 ±1.09e 15.08 ±2.14ef 16.07 ±1.13d 13.75 ±2.13ef 12.72 ±2.11e 11.54 ±1.13d

Clean Stimules B 18.89 ±2.33bc 17.50 ±2.46bc 19.87 ±3.32bc 20.87 ±3.32c 18.70 ±1.37bc 17.71 ±3.42bc 16.54 ±1.47ab

Sabzpari J 6.09 ±0.28k 4.90 ±0.09j 7.08 ±1.07k 9.04 ±1.04i 5.99 ±3.07k 8.04 ±0.09j 4.84 ±0.36i

Punjab Selection H 9.14 ±1.04ij 7.93 ±1.67hi 10.10 ±1.01ij 11.03 ±2.04gh 8.95 ±1.04ij 7.98 ±1.52hi 6.94 ±1.07gh

Parbhani Karanti  A 20.41 ±2.41ab 18.85 ±1.19ab 21.42 ±3.40ab 24.18 ±3.18a 19.95 ±4.10ab 18.98 ±3.15ab 17.91 ±3.21a

Kiran 51 F 11.11 ±2.38gh 9.81 ±2.38fg 12.09 ±2.38gh 13.05 ±2.41ef 10.99 ±2.39gh 10.00 ±2.34fg 8.84 ±2.38ef

Green Wonder I 8.53 ±1.60j 7.12 ±2.54i 9.51 ±2.59j 10.50 ±3.58h 8.31 ±1.48j 7.38 ±2.50i 613 ±1.53h

Note: Values are means (±SE) of three independent replications. Different small and capital alphabets indicate the statistical significance among treatment means and genotypes/observation          
          dates, respectively (Factorial ANOVA; Tukey HSD at α = 0.05)

Note: Values are means (±SE) of three independent replications. Different small and capital alphabets indicate the statistical significance among treatment means and genotypes/observation  
          dates, respectively (Factorial ANOVA; Tukey HSD at α = 0.05)
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crude protein content exhibited a significant negative 
correlation with the mean fruit infestation. This is 
probably due to that fact that fruits of okra genotypes 
having higher level of protein and nitrogen would be 
more attractive to insect pests including E. vittella and 
H. armigera and hence incurred more infestation by 
these borers.
Moreover, observed tolerance or resistance of Sabzpari 
and susceptibility of pusa swani and parbhani karanti 
may be attributed to their differential physico-morphic 
(such as hair density on stems, fruits and leaf mid-ribs 
and shoot pith diameter) and biochemical (such as 
crude protein and fiber contents) factors as observed in 
this study and shown by other studies as well (Sharma 
and Agarwal, 1983; Aziz et al., 2012; Mastoi et al., 
2013; Meena et al., 2016). This is further corroborated 
by the fact that plant hairiness had a significant 
negative impact on the incidence of lepidopterous 
pests including Earias spp. and act as ovipositional 
and feeding deterrent (Sharma and Agarwal, 1983).

CONCLUSION
Based on the results of this two years’ field study, it is 
concluded that among 12 okra genotypes evaluated, 
sabzpari and green wonder are comparatively the most 
resistant or tolerant genotypes, while parbhani karanti 
and pusa swani are the most susceptible against okra 
fruit and shoot borers (H. armigeraand E. vittella) and 
hence, are recommended to the indigenous farming 
community for commercial cultivation of okra crop.
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