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PERFORMANCE OF OKRA GEIZMPLASM WITU SPECIAL 

REFERENCE TO YELLOW VEJN MOSAIC VIRUS 

ABSTRACT 

The experiment Was undertaken to study the performance of okra germplasm with 

special reference to yellow vein mosaic virus among 36 accessions at the 

1-l0rticult1lre Farm Division, lIorticulwre Research Centre, Bangladesh 

Agricultural Research Institute, .Ioyclebpur, Gazipur, during the period from April 

2007 to August 2007. There was a wide range of clilThrent parameters. The 

maximum (169.37 em) plant height was observed from accession number 14 and 

the maximiflhl spread of plant was found from accession number 138 (14.62) was 

recorded from accession number 219 and 114 respectively. At 80 DAS the plant 

performed the maximum (94.2) number of leaves was obtained from accession 

number 138. The maximum leaf breath (35.1 cm) was recorded from accession 

number 148. The minimunl (36.39) and the maximum (68.08) (lay's was required 

for days to first flowering were from accession number 144 and 114 respectively. 

The minimum (14.27%) plant was infested by virus at 75 DAS in accession 

number 139 compare to other accessions number. So, accession number 139 was 

identified as agronomicallY acceptable resistant line against okra yellow vein 

mosaic virus. 
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Chapter 1 

Intmductmion 



INTItODUC'I'ION 

Okra '11be1,uosc/ius esdu/enlus L.), a popular and nutritious vegetable crop 

belongs to Malvaccac lainil. The tender fleshy fruits arc used as 

vegetable. The CEOl) was originated in tropical Africa and then gradually 

distributed to the Mediterranean Sea area, Fast Asia and Indian 

Subcontinent (Purseglove, 196$). Chassiar (1984) also reported that South 

and South East Asian countries might he the origin of okra and now it is 

videly eultjvated throughoul the tropical and subtropical areas of the world. 

The okra fruits are 'er rich in calcium, vitamin-F and starch. It contains 

appreciable amount of dry matter, protein, carbohydrate, fiber, carotene, 

thiamin. riboflavin, niacin, iron, etc. The okra fruits also contain iodine as 

one of the important conipositiOtls, which makes the crop more valuable in 

a country like Bangladesh where iodine deficiency exists as a problem. 

Other than IluiL, okra leaves are also used as vegetable in many coti nines. 

In lurkey, fried seeds of okra are used as substitute of colfee. in India, the 

stem and roots of okra are used in the sugareane juice to get clean 

molasses or sugar. Ripen dry fruits and the stems of plant are used as raw 

materials for making paper. ftc okra has also got versatile medicinal 

values (Rashid, 1999). 

The cultivation of okra in terms of area has gradually been increasing in 

Bangladesh, alilough per hcctare production is either remains static or 

gradually declining (BBS, 1 999).The total production of okra was about 

18600 tonnes in 6072 hectares of land with an average yield 3.06 tlha in 

the year 1999-2000.Thc yield is very low (I313S, 2000) compared to that of 

other developing countries, where the yield is as high as 7-12 I/ha 

(Yamaguehi, 1998). Even in Bangladesh, Ali (1999) reported the yield 

potential of okra is 20 to 30 tons/heetare from IPSA- I variety. 



The yield and quality of okra depend on sceral Ibetors like diseases, 

insects, soil and climatic conditions. The crop is afiëctcd by fungal, 

bacteria, viral and ricmie diseases. Among the", the okra yellow will 

mosaic virus (YVMV) is the inosi destructive viral disease (Sastn' and 

Singh, 1974: Mukhopadhyay c/ al., 3986) which may cause more than 

9O% yield loss (Akanda. 1991). 

Okra yellow vein mosaic virus has been considered as the most important 

fttctor of yield reduction in okra in India and some other okra growing 

countries ( Flarendar cv al. 1 993). Nath and Saikia 1993.   Sastry and Sirigh 

1975 and Sinha and Chakrabarti 197$). The virus seems to attack okra 

plants in any stages of growth, spreads quickly in the held and adversely 

affects the growth and yield contributing characters due to remarkable 

alteration in cellular components of the infected plants (I lossain at at 

1998, Sarma ci at 1993). Okra yellow vein mosaic virus proved to be a 

severe problem in Bangladesh which alone makes the okra cultivation 

non-profitable as reported by Akanda (1991) and Al i (1999). The 

systematic work on Okra yellow vein mosaic virus has little been clone in 

Bangladesh. Some sporadic work has been reported to find resistant variety 

or control measures (Ali 1999. AU c't at 2000 and Rashid at at 1999). 

Most of the research so fhr conducted in Bangladesh was disease survey 

which listed the name of' the disease observing the field symptoms, 

screening the varieties against the disease tinder natural conditions 

(Akanda. 1991 and Akanda ci at, 1991). 

n 



Consider iig the above LItcts the research progrulilinc wus designed with the 

following objectives 

> To assess the perfomianec of okra acccssion Ibr yield and 

yield contribuiing characters; 

'r 'l'o identity agrononiically acceptable resistant lines against 

okra YVrvIV for varictal release. 
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Chapter 2 

Review of Literature 
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REVIEW OF LITERATURE 

Okra is an important vegetable grown round the year in 

Bangladesh. Though it is a most common crop, limited aiiempt has been 

made for genetic improvement. An understanding of the nature and 

magnitude of Ike variahilily among the genetic stocks is of prime 

importance to the researchers. A good knowledge of genetic wealth might 

also help idcntiI'ing desirable cultivars for commercial cultivation. A 

good number of work relating to its variability aspects has been done in 

different parts of the world. Unfortunately, enough published work with 

respect to variability of okra in Bangladesh is not available. Some of the 

available research work in relevant to the present study has been reviewed 

in this chapter. 

2.1 \'ariability of yield contributing characters 

A logical way to start any crop breeding programme is to survey the 

genetic variation of plant characters in available gerniplasm materials. 

Different workers studied plant characters in a wide range of 

environmental condition. 

Dash and Mishra (1995) studied variability of 27 okra genotypes. 

Genotvpic, phenotypie, and environmental coefficieni were determined. 

Pod length, pod diameter. number of primary branches, number of pod per 

plant and earliness were considered as useful indices lbr selection for 

higher yield. 

Mishra ci aL (1990) reported a wide range of variation in plant 

height, pod length, pod diameter. individual pod weight, number of pod per 

plant, weight of pod per plant, number of ridges per pod, dry matter 

content of pod and yield in okra varieties which they studied. 



1lusscin et al. (1994) evaluated six local ecotypes and six exotic 

cultivars of okra (Abc/inoxchus esculenius) br four yield components. 

Significani difference was observed among the accessions for the 

measured traits. The highest yielding ceolype was l3alady Green and the 

highest yielding cultivar was Clemon Spineless. 

Singh ci al. (1998) conducted an experiment with three genotypes 

of' okra viz. Parbhani Kranti. II isar tJnnat and Satdhar. \'ariability, 

hcriiability. genetic advance, correlation and coheritabiiity were studied 

br eleven characters in a field experiment in Varanasi. Uttar Pradesh. 

India. The highest genotypic coefficient of variation and phenotypic 

coefficient of variation were observed for number of fruits per plant, yield 

per plant, spread of plant and plant height. The variability and genetic 

advances were observed for yield per plant, plant height, number of seeds 

per fruit, number of fruits per plant, fruit length and girth and plant 

height. 

In india, twenty two okra cultivars Iioin West Bengal were 

evaluated during summer season to study the genetic variability of 

different character. There were wide ranges of variation in plant height, 

leaves per plant, nodes per plant, days to first flowering, fruit weight, 

fruits per plant, seed per fruit, fruit yield per plant; moderate variations in 

primaiy branches per plant and fruit length and lesser variations of node at 

first flower, ridges per fruit and cIty weight of fruit (1-lana and Basu, 

2000) 

An experiment was conducted by Sonia (1999) in the mid hills of 

1-limachal Pradesh. India, during kharif season. Forty eight diverse okra 

genotypes were sown in rows at 20 cm apart. Marketable fruit yield per 

plant varied from 154-467g and yield was highest ii) genotypes IC-39135, 
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IC-9$56 and Pun jab Padmini. IC-39I 35 also had the highest number of 

nodes per plant. LC 12 had the highesi fruit weight Ibliowed by Perfict 

Long Green, LC-26, LC-1 I, and 1,C-16. Days to 50% flowering varied 

from 44.33 to 71.00 days and IC-4579 I was the earliest to flower among 

the genotypes. IC-I 4026 and lC-45796 had the highest duration of 

availabil it> of edible pods. 

Panda and Singh (1997) carried out an experiment using 40 Fl 

progenies of Okra (AbeI,noschus esculenlus) at Varanasi under 2 sowing 

dates (25 February, 1994 and 10 July. 1994). They stated that number of 

branches, number of pods and total pod yield per plant had higher 

genotypic and phenotypie coeflicients of variation in both environments. 

All the characters under study except days to first flower appearance and 

girth of pod were highly heritable. 

PatH ci at (1996) studied II characters in 171 okra genotypes 

grown at Dharawad, India during rahi season of 1990 and kharif season 

1991.   They observed considerable seasonal dilThrenees fix number of 

pods per plant, weight of good pods per plant, number of borer infested 

pods per plant. They also reported that plant height, number of pod and 

weight of pod per plant were effective in selection of okra for higher 

yield. 

Sood ci at (1995) estimated phenotypic and genolypic coefficients 

of variability and genetic advances along with correlations between all 

combinations of 12 characters of okra. Ridges per pod had high genotypic 

and phenotypic coefficient of variation br the node at which the first fruit 

set, plant height and number of leaves per plant had occured. Nodes per 

plant, duration of availability of edible pods, plant height and pod length 

had positive and strong correlations with yield. 

6 



Chandra ci al. (1996) estimated variability, heritability, in 10 

genotypes of okra for ten characters. The highest genotypic and 

phenotypie coefficients of variations were observed for pod yield, number 

of pod, plant height, and number of branches per plant. I ugh heritability 

anti genetic advances were observed for pod yield, plant height, and 

number of seeds per pod. Plant height and length of pod showed 

maximun) positive correlation among themselves. Pod number, plant 

height and length of pod showed maximum positive direct effect on pod 

yield. 

Twenty eight okra genotypes were grown during the rainy season 

of 1991-1992 and data were recorded on plant height, days to maturity, 

fruit length, fruit girth and yield per plant by Mishra ci aL (1990). They 

reported that variability was highest for plant height by fruit girth and 

yield per plant. 

A survey of aubergine and okra (Abe/inosclzus escz,lciziztV was 

undertaken by NBPGR under an II3PGR supported project by Verma 

(1993). Accessions collected included 183 of aubergine, 17 okra and 

several local landraces. Okra accessions also showed much variability for 

morphological characters (plant height 60-250 cm and fruit length 5-25 

cn). 

Rath ci at (1991) carried out an experiment on 12 eultivars of okra 

during 1986 for 10 yie ld components .'l'hey lound highly  signihe ant 

differences between cultivars for all characters. Heritability estimates 

ranged from 99.7% for number of seeds per pod to 69.7% for number of 

branches per plant. 

7 



Kuwada (1964) grouped 29 varieties of okra into 3 or 4 groups 

according to plant height, number of nodes, onset of Ilowering, stem 

diameter, colour, and number of ribs of the pod and the number of seeds 

per pod. Variation was visible for which it was found possible to group 

the varieties into 3 or 4 classes. 

Kuwada (1964) studied twenty one okra and one variety of' 

,Ibelnzosc/zus moscijata. He observed considerable differences in plant 

height and number of nodes among the varieties and grouped them into S 

and 4 classes, respectively. The onset of flowering, stem colour and 

diameter, petal colour and leaf shape showed some variation. The pods 

were similar in all varieties, the late flowering varieties, however, bore 

'ery few. 

Sannigrani and Choudhury (1998) conducted an experiment at 

'I'e7,pur, /\ssanI. India during the khari I' season of 1991  and 1992 on 7 

okra cultivars (Arka Abhay, Arka Anarnika, BI)- I . 13I)-2. Prabhani. 

Kranti, Punjab 7 and Pusa Swani). these eultivars were evaluated for 

growth and yield characteristics. All cultivars differed signilicantly for all 

characters. Arka Anamika and Aarka Abhay were the most suitable okra 

cultivars for commercial cultivation in Assani, compared with Pusa 

Sawani. 

Shridhar (1995) observed significant difference among seven 

varieties for most of the traits studies and Pusa Swani were found to 

produce the greatest_number of fruits per plant (10.5) and had the highest 

pooled yield(17.$ LJha). 

Gondanc and Bhatia (1995) studied variability of 50 okra 

genotypes. They found all the genotypes responded differently to the 
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environments. Significant and marked variation was noted in the yield 

components, particularly the plant height, plant spread, numbcr of nodes 

per plant, number of leaf per plant, leaf length and breadth, petiole length, 

pod per plant, nodes to first pod and yield. 

Gill ci at. (1997) conducted an experiment to develop a key lbr 

varietal identitication on the basis of morphological characters of 10 okra 

varieties. Considerable variation with respect to vegetative, floral and 

fruit characters was observed and Uw distinguishing characters were 

identified in each variety. 

Pcrdosa c/ at (1983) observed wide variation among 100 okra 

introductions at University of Viscosa, l3rasilia. Days From sowing to the 

end of the juvenile period varied from 43 to 63 days to first anthcsis from 

52 to 85 and for the cultural cycle from 131 to 227. Plant height at the 

end or the cultural cycle varied from 73 to 240 cm. Percentage of fruit set 

varied from 57% to 92.9%. Fruit length varied Iiom 12 to 28 cm, fruit 

diameter from 1.9 to 2.6 cm and mean number of seeds per fruit from 54 

to 130. The weight of 1000 number of seeds varied from 5.53 to 7.43 g, 

Martin and Rhodes (1983) studied variability of 95 accessions of 

and 	AbelinosciluS cscuk'nius and AbcI,nosc/zuS retraphylous. They 

Ibtind significant differences among the accession for all the characters 

studied viz, plant heights plant spread, number of primary branches per 

plant, days to flowering, nodes where the first flower appear, number of 

leaf per plant, leaf lengths leaf breadth, petiole length, number of pod per 

plant, pod weight and total yield. Variability was greatesi for pod weight 

Lotilo (1989) studied variability in okra and reported that 

the plienotypic co-eflicient of variation (PC\') was higher than the 
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genolypic coefficient of variation (GCV). The diflcrences between the 

GCV and PCV suggested (lie presence of a dominating environmental 

influence on genetic expression for pod length and yield per plant. 

Daniarany and Farag (1994) conducted an experiment at Assiut 

during the summer seasons of 1991 and 1992 to study the performance of'  

13 cultivars of okra (Abelinoschus escu/entus.1iiey found l3londy as the 

earliest flowering eultivar (46.9 and 44.2 (lays respectively) and produced 

the most pods per plant and the highest total yield of pods. The shortest 

cultivar was Dwarf Long Pod Green and the tallest Balady, Aswan. They 

also observed that the coefficient of variation ibr parameters studied was 

general I)' low. 

Farghali 	el al. (1994) investigated the fruit development of the 

twelve genotypes of okra over 2 successive seasons. ftc cultivars with the 

longest fruits was Clemson Spineless, while l3alady Cairo and Balady 

Green had the shortest fruit. l3alady Red had the longest fruit diameter and 

Green Spineless the smallest. 

Kolhe and Chavan (1967) reported that fruit lengfi, thickness, 

utter were varietal characters in okra. weight, specific gravity and dry m  

For a maximum yield of edible pods it was recommended that l'usa Sawani 

be picked on the 
7hhl or 8 (lay after fruit set. Under Poona condition, the 

variety Pusa Sawani yielded 13.14 tlhu. The number of fruits was reduced 

to one-third when pods were allowed to mature from beginning to one-half 

when they were allowed to mature after the first 3 weeks of picking. Plant 

height was also proportionately reduced. 



2.2 CharacteristicS of Okra YVMV 

Symptonis 

The common symptoms of Okra yellow mosaic virus (OYVMV) are 

vein clearing ,vein chlorosis and yellowing having mosaic noted by the 

researchci who worked on the virus at the beginning (Handa, 1991 ).They 

also included dwarfing of the infected plants which produced distorted small 

sized fruits 

lcrnanclo and Udurwana (1942) observed the development of vein 

banding along with vein clearing , enlorosis and stunting due to a virus 

disease of okra in Srilanka and they named the virus as Okra yellow vein 

banding virus The severe stunting of OYVMV inlëcted plant was reported 

by Sastry and Singh (1975). The infected plants produced few leaves and 

flints as they described. 

Capoor and Verma 1950 also studied symptomatology and host range 

and noted that the first visible symptom is small vein clearing due to Ye/Ion' 

vein mosaic virus infection which gradually exiends to other veins and 

finally turns to vein chlorosis ,vein banding and profuse vein-swellings on 

the other sides of the leaves. The veins of the leaves of infected plants are 

thick, brittle, dark green and curled downward. [he infected plants produced 

pale colored hard and uibrous fruits. 

11111)aCt of VVMV on growth and yield of okra 

Nariani and Seth (1958) provided the information from their 

experiments that the disease caused by Yellow vein mOSaIC virus of Okra 

inflicts significant reduction in the fruit yield and also impairs the fruit 

quality. 



Investigalion was carried out by Sastry and Singh (1975) Ri lind out 

the effect of Yellow vein mosaic vii•us on the growth and yield of okra at 

different stages of plant growth. The results revealed that the inficted 

plants became very much stunted and produced very few leaves and Iiuits 

when the infection occurred within 35 days lollowing germination. As high 

as 93.80% yield reduction on an average was observed wnei) (he plants 

were infected within 35 days following germination. The yield redu 	n ctio 

cstiniated as 83.63% and 49.631/0 in the plants infected within 50 and 60 

days following germination respectively. They concluded that the yield loss 

of okra depends upon the time of infection. 

Chelliah and Murugesan (1976a) evaluated the seasonal incidence 

by conducting year round expcnnient. The results suggested that there was 

a signilicant increase of Yellow vein mosaic virus in ,lbelmosc/ius 

esculentus in March to May comparing to the rest of the years. 

In another experiment, Chclliah and Murugesan (1976b) observed 

that the number of fruits harvested per plant which developed symptoms at 

30, 45 or 60 days after sowing were 4, 7 and 8, respectively, with 16 for 

healthy plants. The corresponding yields were 27.62, 94 and 222 g/per 

plant, respectively. 

Sinha and Chakrabarti (1978) evaluaied the adverse effects of 

Yellow vein mosaic virus infection on okra seed production and reported 

that the highest seed yield loss was $6.1 3% in the plants, in which 

symptoms appeared at 33 days afier sowing and which was decreased to 

32,85% in plants, in which symptoms appeared 75 days after sowing. 

They also suggested that Yellow vein i mosaiC virus infection could not 

afkct the germinability of okra seeds obtained from infected plants. 
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Atiri (1990) observed the relationships between growth stages, leaf 

curl symptom development and fruit yield in okra and lound the effect of 

growth stage at which leaf-curl virus disease symptoms developed on fruit 

yield or some okra 'Abe1mosc/zus esczile;iiits lines. Symptoms developed 

heibre flowering and symptoms appeared during flowering, the number, 

size and weight of fruits were significantly lower in disease([ than in 

healthy plaub. The lines in which symptoms appeared only after the 

commencement of fruiting, the disease did not significantly reduce fiuil 

yield, it is concluded that expensive control measures against the disease 

or its vector (l3ciniski tabaci) may be unnecessary for the last group and 

that this trait may be bred as con'nniereial eultivars. 

Sharma ci at (1993) evaluated eight varieties of okra for their 

comparative resistance to okra (bhendi) Yellow vein ,nosaic bigeininivinis 

and marketable yield over a period of 4 year from 1986 to 1989, Punjab 

Padmini and Punjab-7 were high yielding cultivars that were resistant to 

the virus. A mutant EMS-S and the high yielding variety Parbhani Kranti 

were also resistant to the virus. Pusa Sawani and Pusa Makhnmli were 

highly susceptible to the virus and were low yielding cultivars. 

A field experinlent was conducted by Mazumder ci at (1999) for 

consecutive two years (1992 and 1993) on the incidence of' Pusa Sawani, 

Parbhani Kranti and M-3 I Lower disease incidence and whiteily 

populations were released in crop sOwn between February 25 and March 

20 compared with sowing dates of April 15 to July 25. '['he number of 

whiteflies was lower on Parbhani Kranti and M-3 I than on Pusa Sawani. 

The total yield and marketable yield were maximum in early sown crop 

rather than crop sown after 15 April and number of unmarketable okras 

increased with delayed sowing. Simple correlation studies revealed a 

positive signilieant association between disease incidence and whitefly 
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population, temperature, relative humidity (evening), rainfall and number 

of rainy (lays. Marketable fruit yield of okra was negatively correlated 

with disease incidence and a positive correlation between disease 

incidence and unmarketable fruit yield was obtained 

I31agat (2000) worked on the eIThci of /3/thu/i yellow vein uwsak 

vines (BYVMV) on growth and yield of bhindi. I-Ic cultivated 3 okra 

cultivars, Parbhani Kranti, \'aishali Vadhu and Pusa Sawani in hekl plots 

to find oul the I3YVMV inibetion on tIe growth and yield of okra. A 

quantitative assessment of plant height, number of leaves, Iruit/plant, fruit 

length, fruit girth, fruit weight and fruit weight/plant revealed that the 

yield and other growth parameters were less afibcted in the resistant 

cultivar Parbhani Kranti in comparison to Vaishali Vadhu (susceptible) and 

Pusa Sawani (highly susceptible) cultivars. 

Singh and Singh (1986) studied the varietal resistance in okra to 

yellow vein mosaic virus under Jield condition sowing 27 /lbC'/UJOSC/fl(S 

escu/entus varieties in the field over two seasons. Kbs 312 were more 

resistant to yellO\V vein mosaic virus with 3.3% infection in Kharif 1983 

and none in summer 1994 . KS 322, KS 323 and AS 12 also have shown 

low inketion percentages. 
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MATERIALS AND MET! LODS 

In this chapter, a short description of,  locution of' the experimental plot, 

climatic conditions of the area where the plot was situated, materials used for 

the experiment, treatments, design of the experment and method of 

cultivation, data collection and statistical analysis have been presented. 

3.1 Location of the experimental plot 

The field experiment was carried out at the I lorticultural farm of 

Bangladesh Agricultural Research Institute (I3ARI), Joydebpur, Gazipur, 

l3angladesli during the month of April 2007 to August 2007. The location 

of the site is at 24.000>1 Latilude and 90.25°F Longitude at an elevation of 

8.4 meters from the sea level (Anon., 1995). 

3.2 Climate and Soil 

The experimental site was situated on the sub-tropical climatic zone and 

characterized by heavy rainilill during the months of May to August and 

scanty rainfall during rest of the year. The average minimum and 

maxifllumfl temperature during the crop period was 24.3 5°C and 34.030C 

respectively. The mean minimum and maximum relative humidity was 

77.58% and 91 .65% respectively. 1'he weather data (air temperature and 

humidity) during the study period are presented in Appendix I. The soil 

of the experimental field was sandy clay loam in texture having a p11 

around 6.0. 'ftc soil belongs to the Chita soil series of red brown terrace 

(Anon., 1988: I3rammcr, 1971 and Shaheed, 1984). The soil for vegetable 

research was later developed purposely by riverbed silt. 
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3.3 Plait (ing in ate rials used for the experimeil 

i!iirtv six okra accessions were included in this study. Those were 

collected from Gene bank of BARI and di licrent parts of Bangladesh. 

Accessions were chosen primarily to represent the commercial types oF 

okra grown in the country. 

3.4 Experini en tal t reatmeii ts 

The experiment was conducted to evaluate the performance of 36 

accessions of okra. The okra accessions were considered as the treatments 

of the experiment. 'l'lie sources of the 36 okra accessions are sununarized 

in 'Fable I. 

'fal)lc 1. Accession number and sources of36 okra accessions  

TrnThnaiI Acccssion No. I Snurce 	 Treatment I Accession No. 	oiIrcc 

Aeccssk,iiI Gene flank 	 I Aecessionl39 	1 United Seed 
Aecccsion 140 	United Seed - Aeccssion2 Gene Hank i• 

Aceessioiv3 Gene flank J 	I' 	Aeccssionl43 SunroSeed 

Aecessic'nS 
Aeccssionl3 

Gene Bank 
Gene Ikink 

22 	Aeccssic,n 	148 

I2 AeccssionI5l 

Meluk Seed 
5hawonSecj 

P~9— 

Aeecssionl4 Gene flank l i Aceessnri Mc,Ilik Seed 

T 	AcecssiondQ1 Aeccssion-17 Gene flank 

ceession23 Gene flank I,, 	Aceeson-I99 Jainalpur 

Aeceson-24 
Aceesson3__, 

Gene flank_____ 
Gene Hunk 

- 	Aecession12j 

 Aeccssioiv215 
Jainaitxir 
iainulpur 

Tin 
Ti I Aeeesso1138 1flank .Penc I 	t'- Accession -219 Jumalpur 

T1. AecessionIS Gene Bank Accessio1,,292 Jamalptr 

i Aeecssion49 Gene Bank F 	I Accession 	157 1 Jaunalpur 

Tu ,cec;si01161 Gene Bank I 	T Accession 	155 Janialpur 

1u Accession 83 Gene lktnk 1 	I Accession 	144 Janialpur 

I Accession :90 Geneflank Accession 	136 Jim.ilpur 

AceessiouP 114 Gene I3ank  Aceession24l Janialpur 

Accessioli 138 East West Seed I,,. 	Aeccssiwr253 .Iarnalpur 

3.5 J)esign and layout of the experiiiient 

'Ike experiment was laid out in the Randomized Complete Block Design 

(RCBD) with three replications. One accession represented one treatment 

and live plants in an accession represented one replication. The distance 
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between replication to replication was I m. 

3.6 Land preparation 

The selected land for the experinienl was first opened on 5 i\pril 2007 by 

disc plough. After opening the land with a tractor it was ploughed and 

cross-ploughed six times with a power tiller and each ploughing was 

followed by laddering to break the clods to obtain good titth and to level 

the land. All weeds and swbbles and dead roots were removed. After final 

land preparation, the experimental plot was laid out. 

3.7 Manure and fertilizer a1)1)hcation 

The Ibllowing doses of manure and fertilizers were applied to the plots fbr 

okra cultivation (Anon.. 1998). 

Table 2. I)oses of manure and fertilizers used in the present study 

Manurcs/F'er(iIiZCr I) 	_____________ 
Cow dung I4ton/hu 
TSP !PP kg/ha 
MP 150kg/in 
Urea 150 kg/ha 

The entire amount of cow dung. TSP and MP @ 100 kg/ha were applied 

at the time of final land preparation. The remaining TSP and MP were 

applied after 30 days of seed sowing. Urea was applied in three equal 

installments at 30, 45 and 60 days after sowing. 

3.8 Sowing of seeds 

The okra seeds of different accessions were sown on 23 April 2007 in rows of 

raised beds. Row 10 row and plant to pLant spacing were maintained at 60 cm 
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and 50cm. respectively and 2-3 seeds were placed in each hill. liien the seeds 

were covered with line soil. 

3.9 1 ntercu Ru nil operation 

The seedlings were always kept under careful observation. Necessary 

interculiural operations were done through the cropping season br proper 

growth and development of the plant Irom live to six clays after gcrminatiOn 

only one healthy seedling was kept to grow in each hill and other seedlings 

were removed. 

3.9.1 Thinning and gap filling 

liie seedlings were thinned out from the hill at 10 DAS keeping only one 

healthy sceli per hill. O he contar, ap illin was done where needed dg 	 g  

with healthy seedling. 

3.9.2 Irrigation 

[lie plot was irrigated as and when needed. 

3.9.3 Weeding and znulchuii 

Weeding and mulching were necessary to keel) the plots free liom weeds 

for ease aeration and to conserve suit moisture. Total live weedin were 

done lo keel) the ploLs free from weeds. 

3.10 Ilarvestillg 

Green pods were harvested regularly when tile)' attained edible stage. 

Harvesting was started from 2 June 2007 (atter 42 days of seed sowing) 

and was continued up to 23 July 2007(afler 52 days  of first harvest). 
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3.11 Data collection 

Data en the foilowing parameters were recorded from 5 randomly 

selected plants as representatiVe of an aCcessiOn. 

A. Plant characteristics 

I) height of Plant 

The height of a plant was measured in centimeter (cm) from the ground 

level to the tip of the growing p01111 with a meter scale at first and last 

harvest. 

Nu in ber of p nina ry branches per plant 

During the last green pod harvest, number of branches per plant ol sciccicd 

plants from each accession was recorded. 

iii) Spread of plant 

The spread of (lie plant was measured by placing scale in the largest 

direction upon the plant and it was expressed in centimeter (cm). 

B. Leaf characteristics 

i) Number of leaves per plant 

The number of leaves was counted at 80 DAS from randomly selected 5 

plants. 

ii) Length of leaf 

The length of leaves was measured by a measuring scale from leaf base to 

the tip and was expressed iii centimeter (em). 



Bread (Ii of leaf 

The breadth of leaves was measured by a measuring tape and expressed in 

centimeter (cm). 

iv) Len"n  th of petiole 

'l'he length ol' petioles was measured with the hell) of a scale iii centimeter 

(cm) at SO DAS from the selected plants. 

v) Shape of leaf 

Five leaves were selected randomly from each of the live plants of each 

accession. The shape of the leaves was recorded by visual ohservatioll. The 

shapes of the leaves were classihed into pahuatifid, palmatipaitite and 

pal niatisect. 

Color of leaf 

The color of the leaves was dcterniifled by comparing with a color chart 

and recorded either as light green, green, or deep green. 

C. Flower characteristiCs 

I) Days to first flowering 

Different dates of first flowering were recorded. The observatioll was made from the 

date of seed sowing. It was considered when the first liower opens. 
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ii) Number of tiode at which first flower appeared 

The number of nodes at which first flower appeared was recorded by 

counting the 5 individual plants. 

D. Pod charac(eristics 

Length of green 1)0(1 

Five randomly selected green pods from selected plants of' each accession 

were taken and length was measured at harvest Irom the selected pod with 

the help of a measuring tape in centimeter (em). 

Diametci' of green pod 

Diameter of 5 randomly selected green pods from selected platits of each 

accession was measured with the help of slide calipers in centimeter (cm). 

Weight of individual green pod 

Weight of 5 randomly selected green pods at edible stage from each 

accession was measured in gram (g) and means were calculated. 

iv) Numbcr of green pods per plant 

'the number of green pods was recorded lroii S selected plants and their 

mean was taken. 

'Weight of greell pods per plant 

Mean weight of edible green pods of selected plants from each accession 

was weighed in grant (g). 
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vi) Yield of green pod (i/ha) 

Yield ci' grecn pod (i/ha) was calculated by converting the mean green pod 

weight per row into yield per plot. 

3.12 Statistical analysis 

Collected data on yield and yield contributing characters under study were 

statistically analyzed to find out the signilicance of difference among 

treatment means. The means for all the treatments were calculated and 

analyses of variance for most of the characters under consideration were 

performed by F variance test. The signiticanee of difference between pairs 

of means were evaluated by least signilicant difference test ([.81)) (Gomez 

and Goniez, 1984) 

3.12.1 Analysis of variance 

The analyses of variances for most of the characters under consideration 

were performed by F variance test. The significance of' the difference 

between treatments means was evaluated by least significance diiThrenec 

(LSD) test for the interpretation of the results (Gomez and Gonicv 1984) 
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RESULTS & DISCUSSION 

The present study was conducted during the period from 5April 2007 to 

23 July 2007 to investigate the performance o!'36 accession of okra. The 

variability among the accession and direct and indirect effect of pod 

producing traits were estimated. A summary of the analyses of variances 

of characters studied with their sources of' variation and corresponding 

degrees of freedom have been shown in Appendix 11. The results of the 

present study have been presented and discussed in this chapter under the 

following headings. 

4.1 Plant Characteristics 

The plant characteristics like height of plant, number of branches/plant, 

spread of plant and steal color were recorded and shown in fig I to 3 and 

Table Ito 8. 

4.1.1 Height of Plant 

The height of plant in this experiment varied significantly among the 

accessions (Appendix Ii). The tallest plant at 90 DAS was Found in 

accession number 14 (169.37cm) which was closely followed by 

accession number 144 (168.23cm) while the shortest plant was recorded 

in accession number 24 (TabLe 3). The results obtained were related with 

the Endings of Gondane and 13hatia (1995). Perdosa ci at (1983) and 

Martin and Rhodes (1983). 

4.1.2 Number of branches P plant 

Significant variation was found in respect of number of branches per 

plant among the accessionS (Appendix 11). 'Ihe number of branches per 

plant ranged from 2.2-14.62 with tile mean value of 4.93. The accession 
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114 had the highest number of branches per plant (14.62) foLlowed by 

accession number 212 and 36 (7.31 and 7.11, respectively) while 

accession number 155 had the least number of' branches per plant (2.2), 

which was statistically similar with the accession 157,144 and 83 (Table 

3). 'I'his is in conlormity with the lindings of Dash and Mishra (1995) 

who observed significant difkrcnees in number of branches per plant 

among 27 okra eultivars. 

4.1.3 Spread of plaiit 

Spread of plants varied signilicantly (Appendix U) and ranged from 34-

68 cm with the mean value of 5 cm as shown in Table 4. The highest 

Spread of plant was found in accession number 138(68 cm) followed by 

accession number 194 and 292 (63 cm and 63 cm respectively) whereas, 

the lowest spread of plant was observed in accession number 144 (34 cm) 

which was statistically similar with the accession 83 and 13 (Table 3). 

The result agreed with the findings of Gondane and 13hatia (1995) and 

Martin and Rhodes (1983) who observed considerable variation in case of 

spread of plant in Okra. 

4.1.4 Color of stein 

Accessions were separated into 3 groups on the basis of their difference 

of colour of stem. There were green. gr een with red patches and purple. 

The green stems colour were found in accessions 1,2, 3, 5, 13, 14, 17, 23, 

241  36, 38, 49, 61, 83, 138, 139, 140, 143, 148, 151, 153, 194, 212, 215, 

219, 292, 157, 144, 247 and 253. Green with red patches stem colour 

were found in accession 43, 90. 114 and 199. Purple stem colour was 

observed in accession 155 and 136 (Table 8). This result was supported 

by Kuwada (1964) who observed variation in colour of stem in 29 okra 

varieties. 
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Table 3. Phi lit chant etc ristics in respect of hi at height and 1111111 ber 

of branches per plant of 36 aceessiOfl of okra 

of 
flircatnient 	pdt 	 I'tant spread   

I 	 1" ha nest 	
I Last 	 K in) 	i ra tic hc.s/ 

I 	 (CIII) 	harvest 	
t'taitt 

-- 	 . -- 

LJ1LAI) 	87.1 	148.5 	9 	3.2 

ii\2) i 79.5 	108.5 	46-__- 

83.5 t.i39117 I 56L_.6•8 ' 
47 68.4 
37 

I ,.(AU 	69.1 	107.4a  

	

S 
96.17 

67.1 1 	 4.61 1'_ 
LA24  

	

1tH 58.24 	9L67 

'iXM3) [_fl2 	80.2 	42 	5.11 

70.! 	120.2 	55 	j 	5.4! 

o 

	

-z-- 	L1~1A83_! 50.3 . 87.5 	35 	2.66 

	

- 	 T(A90) 	90.3 	1 39.7 	54 	4.1 

14A1 14 	50.2 	76.1 	I 	51 	 14.62 

_L( J)8J 120.1 HIjL.._ !__- 
 

	

T1AA139) I 102.7 t 140.3 	57 	 4.2 
5.21 

-flH--J -r-1?--T- :-j---KF-- 
5331 

Th;12 	9933H7.17 	4 	731 

	

J-K8 5 	13TO 	2.6 

TjSS) 	9465 	1 46 	22 

168'' ____ 	

28 
3.81 

c; w 1 I42 Iil 

Th@ 253 	81.3 	140.2 
I2533 	 4.93 

Max 	120.1 	169.37 	68 	14.62

0.05 

k 
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4.2 Leaf characteristics 

The leaf characteristics like number of leaf per plant at 80 DAS, length of 

leaf, breadth of leaf, length of petiole, shape of leaf and color of leaf were 

recorded and shown in Table 4 and Table 7 respectively. 

4.2.1 Number of leaf per plant 

Significant variation in respect of number of leaf per plant among the 

accessions was found (Appendix II). The niaxilmini number of leaves per 

plant was produced by the accession number 138 (94.2) at 80 DAS. It 

was followed by the accession number 3 (87.2) and 212 (86.2) at 80 

DAS. The minimuni number of leaves per plant was recorded in 

accession number 83 (29.75) at 80 DAS, which was lollowed by the 

accession number 114 and 194 (Table 4). 'l'hese results were in full 

conformity with Gondane and lhatia (1995) and Martin and Rhodes 

(1983) who found signilicant differences for the number of leaves per 

plant in okra. 

4.2.2 Length of leaf 

As regards length of leaf, it was observed that it varied signileantly 

(Appendix 11) and ranged from 18.7 cm to 26.7 cm with the mean value 

of 22.18 em. The longest length of leaf 26.7 cm was Ibund from 

accession 138 and 139 which was Ibllowed by accession numbers 140, 

144 and 153 (25.6, 25.7 and 26.4 cm, respectively). The shortest length of 

leaf vas found in accession 157 (18.7 cm) (Table 4). These results agreed 

with the findings of Gondane and Bhatia (1995). 
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Table 4. Leaf characteristics in respect of length of leaf, breadth of 
leaf, length of petiole, shape of leaf and color of leaf of 36 

accessions of okra 
- r_-•_ ...... 

rcacmcntLengtIi of leaf 

(cut) 

lireadili of leaf 	Length 	of petinle 	[ 	So. 01 LCl per 3';ii' 	.11 

(ciii) 	 (ciii) 	 SO DAS 

24J 
22.7 

28 
27.4 29.8 

- 	(i7.6 
87.2 

L(A3) 
j 21.1 216 27.4 60.2 

[ThAs 
I.AAI3) _23.3 27.7 30.67 	- 78f' 

M4) 	jIS.K 26.7 30.4 69.6 

M7)L_AS.8 
28.2 33 73.2: 

P,,(A23) 20.8 	I 24.5 .64.3 

A24) ________ I 9.6 	_ 
E 23.7 I 

24.6 
27.1 

29.2 
_29.4 

80.25 
74.25 

xA36) 
_ 

61  
T(A38) 19.7 _25.77 30.2 	__ 

66.4 
T(A43) 21.7 25.3 28.6 

70 
ThA49F 23.7 29.7 _31.6 

7t'.S 
23.3 26.57 _30.5 	__ 

28.8 29.75 
1A83) _ 20.3 26.1 

34.8 	_ 70.1 
It,(A90) _ I 	_38.8 

_ 
24.8 

_ 
30.2 44 

23.7 _31.7 _ 
34.7 94.2 

(M38) I 	_26.7 _30.03 _ 
36.7 83.6 

h .39L _26.7 _32.2 _ 
31.6 

_ _ 
_80.4 

25.6 j 	28.23 
79  

T(M.i3) 22.3 I_26.1 _38 __ 
83 

T.-(A14$) 
_ 

25.1 J- 	35.1 36.1 
77.8 

TRiTib.I I 	23.2 28.6 _ 
F(AI5)J 26.4 30.2 36.1 911 

56.4  
rm,(M94) 21.6 126.2 30.2 I_ 

66 I 
T.tA 199) 22.8 24.6 29.1 

I 86.2  
fl1A212) 20.6 27 30.8 

72.8 
IiA2l5 _.2LL _28J 

_ 
33.8 _ 

64 
22.8 28.27 

_ 
48 

(.4 

T(Al57) 18.7 

30.7 

I 	30.7 	- 33 
30.5 
39.2 I 

77.8 
06.  2 

I 	1\4A155) 22.2 F 	26.6 
31.5 81.8 

_____ 26.8 
	_J 

31.6 73.75 
r Th(A136) 23.7 29.53 

61 
18.8 24.6 34 

T3 2LI  flô 21.3 
32.15 71.23 

1!EAN 
22.18 27.44 

94.2 
Max 26.7 35. 48 	- 

27.3 29.75 
Mm 18.7 I 	23.2 
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4.2.3 Breadth of leaf 

It was revealed that breadth of leaf ranged from 23.2 to 35.1 cm 

(Appendix II) with the mean value of 27.44 cm among the accessions. 

The plants of accession number 148 showed the highest breadth of' leaf 

(35.1 cm), which was lollowed by accession number 157, 292 and 114 

(30.7, 30.7 and 31.7 cm respectively). The lowest breadth of leaf (23.2 

cm) was observed in accession number 151 which was statistically 

similar to the accession number 5 and 253 (Table 4). There results agreed 

with the findings of Martin and Rhodes (1983). 

4.2.4 Length of petiole 

The results on length of petiole of leaves varied significantly (Appendix 

II) and ranged from 27.3 cm to 48 cm with the mean value of 32.15 cm. 

The longest length of petiole was found from accession number 219 (48 

em) which was foLlowed by accession number 139 and 155 (36.7 and 

39.2 cm, respectively). The lowest length of pctiole (27.3cm) was 

observed in accession number 253 (Table 4). Gondane and 13hatia (1995) 

and l-Iazra and Basu (2000) reported similar trends of result in respeec of 

length of petiole. 

4.2.5 Shape of leaf 

From Table 7, it was Ibund that the leaves of accession number I, 5, 61, 

90, 13$, 215, 136 and 247 were palmatisect and the accession no. 2, 3, 

13, 14, 17, 23, 24, 36, 43, 83, 114, 140, 151, 153, 219, 155, 144 and 253 

were palmatifid shaped. Rest of the accessions had palniatipartite Leaves. 

The shapes of the leaves have been shown in plate 1. Kuwada (1964) 

observed similar shape of leaf in okra. 
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A=Palrnatisect 

BPalrnatifid 

C=Palmatipartite 

A 	 B 	 C 

Plate I. 	Photograph showing different shape of leaves among the 

studied accessions of okra 

4.2.6 Colour of leaf 

Accessions were separated into 3 groups on the basis of their color of 

leaf'. There were light green, green and deep green. The deep green leaves 

were found in accession 13, 24, 138, 140, 143, 199, 212 and 155. Light 

green leaves were observed in accession 2, 3, 5, 23, 36, 38, 49, 83, 90, 

114, 151, 219, 292, 136 and 247. Green leaves were observed in 

accession I, 14, 17, 43, 61, 139, 148, 153, 194, 215, 157, 144 and 253 

(Table 8) This result was supported by Kuwada (1964) who observed 

color of leaf in 29 okra varieties. 

4.3 Flower characteristics 

The flower characteristics like days to first flowering and number of node 

at which first flower appeared were recorded (Table 5). 
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4.3.1 Days to first flowering 

it was revealed trom the results that the days to lirsi flower varied 

signi heantty among the accessions (Appendix II) and ranged tioiii 36.39 

to 68.80 with the mean value 43.91 days. 1he plant of accession number 

144 showed the minimum days to reach first Ilowering (36.39) which was 

statistically similar with the accession 1.14.139.157 and 155 ([able 5). 

The plant of' accession number 114 took the max i;nttni das to (list 

flowering (68.0$) jollowed by accession number 5. 24. 61 and 151 

(54.88. 49.98. 49.59 and 49.28. respectiVely). '[he days to first Ilowering 

as obtained iii this stud agreed with the findings of Siugh ci aL (1998) 

and Daniarany and Farag (I 994). 

4.3.2 iNn in I)er of node at which first flower a ppea red 

N umber of node at which the first flower appeared varied sign i ticantly 

among the accessions (Appendix II) and ranged from 5.09 to 11.59 with 

the mean value of' 7.59. l he accession number I I 4 and 157 had the 

mininitilli number of nodes (5.09) at which first flower appeared which 

was statisticaLly similar to the accessiOn 151 and 199. the number of 

node at which the first flower appeared (II .59) was the highest in the 

accession number 153 lotkwed by accession number 143. 212. 3 and 5 

(11.09. 11.09. 10.49 and 10.09. respectively) (TabLe 5). Gondane and 

l3hatia (1995) observed similar result in respect of number olf node at 

which first tiower appeared. 
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4.3.3 Petal color 

Accessions were separated into three groups on the basis of their petal 

colour. There were yellow, cream and golden. The yellow petal co!oui• 

was ibund in accessions I. 2, 3. 5, 13. 14. 17, 24, 36, 38, 43. 49. 61. 83. 

90. 138. 139, 140. 143. 148, 153, 199, 212. 215. 219. 292. 144. 136 and 

247. Cream petal colour was observed in accession 23. 114, 151. 219 and 

155. Golden petal colour was observed in I94and 253 ([able 7). 'flits 

results were supported by Kuwada ( 1964) who observed dillerclit COlOUr 

of leaf in 29 okra varietieS 

4.4 Pod Clia nicteristics 

Pod characteristics pertaiiing to length of green pod. d tanieter o I' green 

pod, weight of' individual ureeri pot1. number of green pods per plant. 

weight of' green pods pci' plant and yield of' green pod were studied and 

shown in lab Ic 6 • able 7 and I: ig 1. 2. 3. 

4.4.1 Length of green pod 

As regards length a!' green pod. it ranged li'oni I 1 .35 Ciii to I 6.08 ciii and 

significantly varied with the mean value of I 3. I $ cm among the studied 

accessions (Append ix II) . The niaxiju tim length of' green pod was 

observed in the aecession number 144 (1 6.08cm) vlii Ic the miii imuni 

length of' green pod was recorded in the accession number $3 (11,35 ciii) 

'h ich was statistically si nii lar with the accession 1 124, 50. 114 and 15 I 

(Table 6). The result on length of green pod supports the liiidings Of 

Ni ishra ci at (1990) and Sridhar (1995). 



Table 6. Pod characteristics iii respect of length and diameter (ii giteil 1)0(1 nI 

36 accessions of okra 
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4.4.2 Diameter of green pod 

In respect of diameter of green pod, significant variation was observed 

among the accessions (Appendix II). '[lie highest diameter of green pod 

was obtained from (lie aceessluhl number 139 (1.78 em) icilluwed by 

accession iitiniber 148, 23. 83 and 155 (1 .75. 1.74. 1.74 and 1.74 cm. 

respectively). Ihe smallest diameter ui green pod was recorded Jioni the 

accession number I (1.38 cm) which was statistical Iv similar with the 

accession 2, 3, 14. 43 and 212 [Fable 6). This Eluding was supported by 

Dash and M ishra (I 995). 

4.4.3 Nu tuber of green 1)OdS P phi iii 

'[he number of green pods per plant varied signi iicantl among the 

accessions (Appendix 11) and ranged from 21.93) to 32.89. The plants of 

accession number 38 had the minimum number of green pods (21.93) 

whereas the aceessioti nuniber 194 had the maximum number Of green 

pods (32.89) followed In accession number 292 and 199 (32.69 and 

32.49. respectively) Fig I. It was supported by Sridhar (1995), 

4.4.4 Weight of green pod/plant 

Weight of green pod varied signi licantly among the accessions 

(Appendix II) and ranged from 378.46 g to 661.811. the highest weight 

of green pod per plant was found from the accession 194 (661.81 g) 

ibllowed by accession number 199 (638.71 ) and 292 (644.67g) whereas 

accession number $3 had the lowest weight of green pod per plant 

(378.46g). 1'hese results were supported by Mishra e/ at (1996) aud 

(jondone and Bhatia (1995). 
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4.4.5 Weight 01111(1 ividual green f)0(l 

Weight () I md ividual greet pod varied signi licatit ly among (lie accessions 

(Appendix 1) and it ranged from 14.9.1 g to 21.76 g (Fig 2). The 

maximum weight of pod was recorded in accession 247 (21.76) lollowed 

by accession 3.138 and 151 (21.63. 21.21 g and 21.6 g respectively). On 

the contrary. accession 83 had the in Ii iiium weight (I 4.94 g) followed by 

UcCCSSIOII 253 and 144 (16.01 a and 15.57. respectively). iRe result was 

in agreenient with the findings o I' NI ishra et al. (1990)   who observed 

signi licant di lThrence in the weight of md ividtial green pod among 27 

olcra uenot\ pes 

4.4.6 V I eld of.  green pod 

Among the observed accessions vieW ol green pod varied significantly 

(Appendix 11) and it ranged from 7.13) to 12.49 t/ha with the average 

val tie of' 9.8$ t/ha (Fig 3). 'I he maximum yield ol' green pod of 12.49 t/ha 

was obtained in the accession 194 Ibllowed by accession 199 and 219 

(12.06 and 12.17 t/ha. respectively) w liereas the miii irnuni yield of green 

pod (7.1 3t/ha) was obtained Irom accession number 3. liiis result agreed 

with the findings of 1-lossem ci at (1994) and Martin and Rhodes (1983). 
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1'aI)le 7. Qualitative cliaracleris tics of 36 accessions of olra. 
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4.5 Percent of virus in fesled plant 

Signi licant variation in respect of virus iii Jested plant alliong the 

accessions Were found (Appendix II) . The maximum perccntagc of virus 

in Jested plant was found in accession numbers 1, 13. I 4. 17, 23. 36. 38. 

43. 61. 83. 90. 138. 140, 148. 153. 194. 199, 212. 215, 292. 157. 155. 

144, 136. 247 and 253 (99.9% at 75 l).AS). The minimum percentage at 

virus iilestcd plant Was recorded in accession numbers 139 (14.27% at 75 



DAS) (Table 8). It was lollowed by the accession number 219 (7 I .42%) 

and 24 (82.5%) at 75 DAS. This result was supported by Singh and Singh 

(1986) who observed similar percentage of virus infested plant in 27 okra 

varieties. 

Plate 2. Photograph showing the yellow vein mosaic virus free 

accession no. 139 of okra 

- 	.'-- 	 n- 	- 

c_ 

Plate 3. Photograph showing the infestation of yellow vein mosaic 
virus among the studied accessions of okra 
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Chapter 5 

Summaq and Conclus'ion 



SUMMARY AND CONCLUSION 

The present experiment was undertaken to study the variability and 

character association in 36 okra accessions. The experiment was 

conducted at the Horticulture Farm of Bangladesh Agricultural Research 

institute, Gazipur during the period from April to August 2007. The 

experiment was laid out in Randomized Complete Block Design (RCI3D) 

with three replications. one accession represented one treatment and S 

plants in an accession represented one replication. Data on yield 

contributing characters and yield of green pod were recorded. Statistical 

analyses of all characters studied were done using the appropriate 

fbrmulac. 

in respect of plant height, accession 14 was the tallest (169.37 cm at 80 

DAS) and accession 24 was the smallest (69.43 cm at $0 DAS). 

in respect of clays to flowering, accession 144 took the minimum days to 

reach first flowering (36.39) which was statistically similar with the 

accession 1,14,139.157 and 155 and; the maximum days to first flowering 

was taken by accession 114 (68.08). 

The number of node at which first flower appeared in accession 114 and 

157 were 5.09 which was statistically similar with the accession 151 and 

199. On the other hand, accession 153 bore first flower at the highest 

number of'nodes (11.59). 

The spread of plant in accession 138 was the maximum (68 cm) and the 

least in accession 144 (34 cm) which was statistically similar to the 

accessions 83 and 13. 
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The shortest leaf was observed in accession 157 (18.7 cm) while 

accessions 138 and 139 had the longest leaf (26.7 cm). For the breadth o! 

leaf, accession 151 had the lowest (23.2 cm) which was statistically 

similar to accession 5 and 253. On the other hand, accession 148 had the 

hithest breadth of leaf (35.1 cm). 

In case of length ofgreen pod, accession 83 had the lowest length (11.35 

cm) which was statistically similar to the accession 13, 24, 901, 114 and 

151. On the other hand, accession 144 had the highest length of green pod 

(16.08 cm). For diameter of green pod, it was noticed that accession 1 had 

the lowest diameter (1.38 cm) which was statistically similar to the 

accession 2, 3, 14, 43, and 212 but accession 139 had the highest 

diameter (1.78 cm). 

In case of weight of individual green pod, it was lound that accession 83 

had the lowest weight (14.98 g) which was statistically similar 10 the 

accessions 253 and 144 but accession 247 had the highest weight 21.76g. 

The number of green pod per plant in accession 3$ had the lowest number 

(21.93) and accession 194 had the highest (32.89). The lowest weight of 

green pod per plant (378.46 g) was found in accession 83. On the other 

hand, the highest weight of green pod was found in accession 194 (661.81 

g) 

The yield of green pod was the lowest in accession 83 (7.13 t/ha) which 

was statistically similar to accessions 292 and 155 but accession 194 had 

the highest yield (12.49 t/ha). 

in respect of virus infestatioii 26 treatment was severely susceptible to 

virus (99.9% at 75 DAS), 9 treatment was moderately susceptible to virus 

(71.42% to 87.6% at 75 DAS) and one treatment was less susceptible to 
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virus (14.27% at 75 DAS). 

The result of the present experiment revealed that a wide variability exists 

among the collected okra accessiOnS. From the results of the experiment 

the foiloving conclusion can he drawn. 

Wide variability exists among the okra grown in our country. 

Selection pressure should be applied to the desired characters such 

as node to irsi flowering, number of green pod per plant, green 

pod weight etc. to develop a high yielding vanety of okra. 

Further collection of okra germplasm should be continued lbr 

getting more variability and desired traits in okra gerrnplasm. 

Accession number 139 was identified agronomically acceptable 

resistant lines against okra yellow vein niosaic virus. 
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APPENDICES 

Appendix 1. Monthly mean temperature and relative humidity (luring the crop period at 

BAR1,Gazipu i.. 

flvcar 

I 

RARI 

Month 	-. 

I 	A_p4 

L May 

- 	Teniperature CCI 	I 	Relative humidity (%) 

A!inintunLJ_Maximum -[ Minimum 	Maximum 

29OI 	21.69 	( 	76.90 	_84.45 

24.35 	_77.92 	91.65 

Rainfall (mm) 

25'L8 
_225.8 

2007 
_ 

june 

	

25.62 	3-3.03 	77.58 

	

27.15 	-- 	3238 	80.52 

_ 
90.54 305.38 

July 	j 
-Aucust L_21•62  

90.48  

I 	123.26 I _26•0 	I_2.90 	1 	82.44 

Source: Meterological Department, BAIU, Ciazipur. 

Appendix II. Analysis of variance of data on yield and yield contributing characters of okra 

Soti rces of 	- -' Degree of 
variation(SV) 	frceilom(df) l-leiglit of plant(cm) at 

Last 

No. of 	 Plant 
branches/plant i spread(m) 

	

I 0.14978030 	1 O.0U2'J9Ul 

	

.553" I 13.6950%" 	0.020550-13 " 

0.01 

signiflcant at 1% level of probability. 
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Length of 
pet iole(cni) 

Days to first 
flowering 

Number of 
node at which 

first flower 
appeared 

8)250 

Appendix H. Contd. 

Number or Length of leaf 	Breadth a 

leaf per plant 	(cm) 	Leaf(cm) 

at 80 DAS 

.012500000 	I 0.09375000 	0.07031 

48758930000 l6.77t99000 203 

0.01071429 	0.00820312 	I 0.0493] 

Significant at 1% kvcl of probability. 

Appendix 11. Contd. 

Length of Diameter of Number of green \Vcight of green Weight of indiy 

Green Pod Green rod (cm) pod pod/plant green pod 

. 

0.01757815 0.35081-1St) 6.4)406300 4335.00000000 I 	-0.005S593 

i 1 	26.72187000" 15832.11000000" 8.78683000 

** Significant at 1°/u lccl of probahilit. 

% virus in 
plant 

20 
DAS 

	

.1035! 	.1 
442.2" I 7 

	

.0035! 	i .1 

(tlha) 

.6 
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