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Original Research Article
Cultivars Response to Morphological and Yield Attibutes of Okra at Sylhet Region

Abstract: An experiment was conducted at the field labosator Department of Crop
Botany and Tea Production Technology, Sylhet Adtical University from May to October
2013 with a view to select the superior Okra calt{g). The experiment was laid out in a
Randomized Complete Block Design (RCBD) with threplications. A total of 8 cultivars
viz. BARI Dherosh-1 (control), Orka Onamika, BankiBurga, JO (Japanese Okra)-1, JO-2,
JO-3 and JO-4 were evaluated in relation to mowajioal and yield attributes in acidic soil
conditions. Significant variations were observedaimost all parameters. Results revealed
that high yielding cultivar Bankim exhibited tallgdant at final harvest, produced early
flowers with maximum fruit setting (%) and fruitngth. The cultivar JO-3 produced
maximum number of branches and leaves at final dsarndlocal check cultivar showed
highest internodes number and length along withimam number of flowers and 100 seed
weight. The cultivars JO-1 and JO-4 showed highedividual fruit weight and maximum
fruit diameter, respectively. The cultivars Bankimas proved to be promising cultivars in
acid soil conditions of Sylhet considering ovenadirformance of morphological and yield
attributes.

Key words: Okra cultivars, Morphological features, Yield ditrtes, Sylhet Region

Introduction

Being an important vegetable, Oksbelmoschus esculentls is widely grown throughout
the tropics [1, 2] belongs to family Malvaceae aniginated from tropical Africa or Asia. In
Bangladesh, Okra is one of the popular summer abtgs. Young aged Okra used as salads
and for its delicious taste it is also consumedifferent dimensions such as soups and stews,
fresh or dried, fried or boiled [3]. The fruits @kra contain rich amount of vitamins,
calcium, potassium and other minerals [4, 5]. Gndther hand, fruits of Okra also contain
iodine as one of the important compositions, whiclkes the crop more valuable in a
country like Bangladesh. Besides nutritional vaiea has medicinal value as well [6]. Okra
is said to be very useful against genito-urinarsodiers, constipation, spermatorrhoea and
chronic dysentery [7]. Its medicinal value has dsen reported in curing ulcers and relief
from hemorrhoids [8]. Total production of Okra watsout 43000 metric tons produced from
26000 acres of land throughout Bangladesh andwamge yield was 4.1 t fian the year
2010-2011 [9], which is much lower in compare vittle yield ranges from 7-12 t hin the
developed countries [10]. For the multidimensiangbacts of Okra it is mandatory to think
how the production of Okra could be increased lgcsieg suitable cultivar(s).

Sylhet is one of the special AEZs of Bangladesh tduiés soil characters including acidity.
Soil pHof the regions ranges from 4.5 to 6.5. Plants grawacidic soil differ in nutrient
uptake and physiological growth processes. Thé potaluction of Okra in Sylhet District is
only about 1904 metric tons [11] from 272 ha ofdamhe production is too low to meet up
the demand and some well studied varieties nebé &elected for this region to increase the
production. So the present piece of research wak wndertaken to select the suitable
cultivars of Okra having better morphological ameld attributes in the acidic soils.
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Materials and Methods

The study was conducted at the field laboratoryDepartment of Crop Botany and Tea
Production Technology, Sylhet Agricultural Univeysifrom May to October 2013. The
experimental soil belongs to the AEZ-20: EastermfuKushiyara Floodplain. Soil is clay
loam type with characterized by acidic (pH 4.83)nature. The experimental region is
characterized by heavy rainfall and high tempeeatduring Kharif season with profound
sunshine and cloudy weather. During the experinigr@aod the Monthly average Rainfall
(mm) and air temperatur@) from May to September were 14.2 mm, 26.9 mm9 h8m,
17.8 mm, 14 mm and 26.5&, 29.85°C, 29.55°C, 29.6°C, 29.05°C respectively. Eight
cultivars of Okra (Japanese Okra: JO-1, JO-2, HnelO-4, Indian Okra: Bankim, Durga,
Orka Onamika and a local check cultivar BARI Dhérd$ were used as experimental
materials. The experimemtas laid out in a Randomized Complete Block DegiR@BD)
with three replications. Eight Treatments were mnly allocated in each replication. The
size of each unit plot was 2.3 m x 1.2 m. The ajadlocks and neighboring plots were
separated by 0.70 m and 0.50 m, respectively. ©&eals were sown in lines with a spacing
of 0.50 m and 0.45 m for row to row and plant tarp) respectively. Cowdung, urea, triple
super phosphate (TSP), muriate of potash (MOP) aepéied to the plots at the rate of 3000,
150, 100 and 150 kg Harespectively [12]. Total amount of Cowdung, TSP and one-
third of Urea were applied as basal dose duringfitted land preparation. Remaining urea
was applied in two installments as top dressin@5aand 40 days after sowing (DAS). The
seeds were soaked overnight in water prior to spwimvo to three seeds were sown in each
pit on 15 May 2013 in the rows. Seven days aftemgetion the weaker seedlings were
removed keeping the healthier one in each pitoavgroperly. Weeding was done 4 times to
keep the plots free from weeds and the soil waginea by breaking the soil crust for easy
aeration and conservation of soil moisture. Thetspleere watered four times at regular
interval during the growth season to keep the fielulst for better growth and development
of plant. Data on the morphological [Seed germora((%), Plant height (cm), Number of
branches, Number of leaves, Node to node distaomy,(growth and yield [Number of days
to first flowering, Number of flowers, Number ofufts, Fruit length (cm), Fruit diameter
(cm), Individual fruit weight (g), Fruit yield (td')] parameters were collected from the
selected plants during experimental period. Asefcmple the total number of germinated
plants per plot were counted and then the gernauinagiercentage was calculated using
following formula-

Number of germinated plant per plot

Lermination (%) = X 100
(%) Total number of seed sowing per plot

The data were subjected to analysis of varianaggube MSTAT-C [13] software and the
means were separated according to Duncan’s MuRplege Test (DMRT).

Results and Discussion
Effect of cultivars on morphological characters ofOkra

Germination (%): Cultivar response was significant in case of sgedmination. The
highest germination was observed in JO-1 and J&2rége of 97.12%) and lowest seedling
emergence found in Durga (37.63%) (Table 1). WB#dRI Dherosh-1(68.5%) and Bankim
(74.0%) showed intermediate germination. Considerariation in seed germination as
influenced by Okra cultivars was also found in sdmdings [14, 15].
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Plant height (cm): Plant height increased in all the cultivars witte tadvancement of
growth. During maturation i.e. from 80 DAS to nedoout final harvest, BARI Dherosh-1,
Orka Onamika and Bankim produced the tallest plabisring vegetative phase, Durga
produced the shortest plants while during the myctve stage the shortest plants were
found in JO-4 (Table 1). Difference in plant heigimong the varieties of Okra has been also
reported by some researchfs, 16, 17].

Branch no. plant™: The cultivar JO-3 produced the maximum branchestplat 60 and 80
DAS, and final harvest (5.54, 7.08 and 7.46, retspelg) while, BARI Dherosh-1 had the
maximum branches plahtat 40 DAS (4.380) (Table 2). The cultivar Bankimdhtne
minimum number of branches pldrthroughout the life cycle. Cultivars variation iespect
of number of branches plahwas also similar [15, 16].

Table 1. Effect of cultivars on germination and plat height of Okra

Cultivars Germination Plant height (cm) at different ages
(%) 20 DAS 40 DAS 60 DAS 80 DAS Final harvest

BARI Dherosh-1 68.50b 6.70cde 19.07ab 74.43a 111.1a 137.9a
Orka Onamika 44.40c 7.37bc 20.13a 74.17a 108.4a 135.8a
Bankim 74.00b 7.73bc 20.70a 77.90a 109.2a 137.8a
Durga 37.63c 5.57e 12.63d 41.77cd 70.37cd 96.80bc
JO-1 97.43a 9.57a 20.20a 50.73b 73.17bc 93.67cd
JO-2 96.80: 8.50ab 18.17ab 44.73c 65.83d 84.77de
JO-3 85.13ab 7.20bcd 16.97bc 46.13bc 79.73b 107.0b
JO-4 48.10c 5.83de 15.07cd 37.70d 55.07e 74.50e

CV % 15.76 11.37 9.74 5.17 474 5.52

Cultivar(s) bearing similar letter are statistigadimilar at 5% level of probability according taMIRT

Table 2. Effect of cultivars on branch and leaf nurber plant™ of Okra at different ages

Cultivars No. of branches plan® at differ_ent ages No. of leaves plarat different ages _
40 DAS 60 DAS 80 DAS Final harvest | 20 DAS 40 DAS 60 DAS 80 DAS Final harvest
BARI Dherosh-1  4.38a 3.79cd 5.08c 3.29d 5.30 15.77bc  31.67bc 86.10 36.67a
Orka Onamika  3.00cd  3.33de 4.87¢c 2.91de 5.57 17.00ab 34.33a 739 31.13b
Bankim 1.76f 2.06f 3.76d 2.13f 5.30 13.97d 24.61d 4590c 1.972d
Durga 2.29ef  2.87ef 4.87c 2.67ef 4.57 11.33e 30.30c 53.65 29.53b
JO-1 3.40bc  4.25bc 6.00b 4.00c 5.77 17.47a 31.17bc 86.23 25.63c
JO-2 1.96f 2.79¢f 4.87c 3.17de 5.47 13.90d 20.33e 37.70d 18.00e
JO-3 2.67d¢ 5.54¢ 7.08¢ 7.46¢ 5.27 13.73c¢ 32.97al 56.50:¢ 35.50i
JO-4 3.79ab 4.96ab 6.41ab 5.15b 4.50 14.27cd 3483a 0&4.5 36.03a
CV % 11.90 13.05 7.89 9.08 9.66 6.34 4.80 2.30 5.49

Cultivar(s) bearing similar letter are statistigadimilar at 5% level of probability according taMIRT

Leaves no. plant’; For all cultivars, the number of leaves increaséti the age of plants
and the maximum was found at 80 DAS and then dedlifthe maximum number of leaves
plant' was found at different cultivars at different DASs JO-1 (17.47) at 40 DAS, JO-4
(34.83) at 60 DAS, JO-3 (56.50) at 80 DAS and BARiIerosh-1 (36.67) at final harvest.
(Table 2). In most of the cases minimum no. of ésaplant was found in the cultivar JO-2
except at 40 DAS. These differences between thesard depend upon inherent character of
the respective cultivars [18].

No. of internodes and internodal distanceNumber of internodes and node to node distance
is an important parameter in case of Okra becausey esingle node bears flower which
produces fruit. Maximum number of internodes olddifrom the cultivar BARI Dherosh-1
(18.78 cm) which was closely followed by Bankim (1) and Orka Onamika (16.78)
whereas minimum number of internodes found in Diga44) (Table 3) which was almost
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statistically similar to the rest of the cultivaiihe longest (5.63 cm) internode was found in
BARI Dherosh-1 followed by Bankim (4.87 cm) and 4Ghowed the shortest internode
(2.73 cm) (Table 3).

Effect of cultivars on yield attributes and yield d Okra

Days to first flowering: The number of days required for first flowering ase of the
important inherent characters which indicate thdirezss of the cultivars. The cultivar
Bankim produced early flower (35.33 days) which veatistically similar to the other
cultivars JO-1, JO-2 and Orka Onamika (averagerdtBdays) and the cultivar JO-3 showed

delayed flowering (53.67 days) among the culti@able 3). The similar variation in case of
days to first flowering was also observed in selvetizdieq16, 17, 19].
Table 3. Effect of cultivars on growth and yield atributes of Okra
_ _ No. of Length of De_lys to No. of No.. of Frujt Fruit _Fruit Indi_vidual Yield
Cultivars internodes| . first flowers fruits setting | length | diameter| fruit wt.
plant® internode flowering | plant* plant® (%) (cm) (cm) (9) (tha)
BARI dherosh-1 18.78a 5.633a 40.00c 58.67 32.87 di6.20 b 13.77b 1.33d 18.99d 9.280c
Orka Onamika  16.78ab 4.60b 37.33d 4443  2887ab.7086 13520  1.40d 19.24d  9.377bc
Bankim 17.11ab 4.867b 35.33d 57.8 4113 a 69.48454la  1.37cd 22.42b  12.56a
Durga 13.44c 3.767¢c 43.67b 41.53 29.0 ab 68.65 a .5545 1.20e 22.81b 9.470bc
Jo-1 15.55bc 3.633¢ 37.33d 3457  189bc 54.04b.98b2  1.57b 2441a  11.59a
JO-2 13.78¢c 3.433c 37.00d 28.67 14.1c 48.74 b 12.28¢c 1.60ab 20.97¢c 10.34b
JO-3 14.67bc 3.300¢ 53.67a 37.00 1843bc 49.17b 1514a  1.43c 22.68b  11.78a
JO-4 15.55hc 2.733d 43.33b 51.2  28.87ab 56.07b.088  1.67a 22.75a  9.857hc
CV (%) 10.29 7.61 3.04% 27.74 31.47 8.93 4.43 3.33 242 5.27

Cultivar(s) bearing similar letter are statistigadimilar at 5% level of probability according tMRT

Flower no. plant™: Cultivars effect was insignificant regarding flowetumber plant. The
highest number of flower (58.67) was recorded i ¢hltivar BARI Dherosh-1 followed by
Bankim (57.8) and the lowest number of flower (Z8.%as found in JO-1 (Table 3).

Fruit no. plant™ Number of fruits plant was significant among the cultivars (Table 3).
Bankim produced the maximum number of fruits (4} glant followed by BARI Dherosh-

1 (32.87). On the contrary, the minimum numberraft$ (14.1) plant was found in JO-2.
Variation in number of fruits plafitwas also similar in the findings [16, 17].

Fruit setting (%): Fruit bearing capacity i.e. fruit setting showeghgiicant variation, as the

highest fruit setting was recorded in the cultivBekim (69.48 %) followed by the cultivar
Durga. In JO-2 and JO-3 fruit set was only about5@hich was the lowest among the
cultivars (Table 3).

Fruit size (cm): Fruit length and diameter varied significantly amgahe cultivars (Table 3).
Longest fruit length (15.55 cm) was noted in Durghile the shortest found in JO-2 (12.28
cm). Variation in fruit length among different geyoes of Okra was also recorded [15, 16,
20, 21]. The highest fruit diameter (1.67 cm) wagd®-4 and the lowest (1.20 cm) in Durga
(Table 3). Significant variation regarding fruitadieter in different genotypes of Okra was
also reported [17, 20].

Individual fruit weight (cm): Single fruit weight was statistically significanhd ranged
from 18.99 to 24.40 g (Table 3). The highest frugight (24.40 g) was recorded in the
cultivar JO-1 and the lowest fruit weight (18.99 wias found in BARI Dherosh-1. Fruit
weight was statistically similar in case of cultiveDurga, Bankim, JO-4 and JO-3 (22.81,
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22.75, 22.68 and 22.41 g respectively) and JO-2velomedium weight (20.97 g).This
variation in individual fruit weight may be due tioe genetic potentiality of Okra cultivars.
This result is in agreement with the findings omsoresearchers who reported variation in
individual fruit weight of Okra [16, 17].

Yield (t ha): The yield is the result of complex interaction lué parameter like no. of fruit,
fruit setting (%) and individual fruit weight. THeighest yield (12.56 t F9 was obtained
from cultivar Bankim because both the no. of fidit.13) and fruit setting (69.48 %) were
maximum which was statistically similar to JO-3 &-1 (11.78 & 11.59 t Harespectively)
and the lowest (9.28 t Hawas recorded in BARI Dherosh-1 (Table 3). Sonterditure
showed variation in fruit yield Haof land from 2.76 to 19.24 tones among 121 genatype
[17] and from 4.72 to 10.08 tones among cultivag] .|

Conclusion

The present study revealed that a wide range ofbility exists among the collected
cultivars in respect of morphological and yield tduting characters. These investigations
suggest that the cultivar Bankim was very promidorgbetter yield in acidic soil conditions
of Sylhet. Bankim was found early among the cutdvand as it's per day yield was also
higher. It could be used in increasing the croppimgnsity specially in Sylhet region. Small
sized or 2-3 days old fruits of the cultivars coblel used as salads due to their softness. In
future breeding programme of Okra could be perfa@mb@sed on these variabilities to
develop a high yielding variety of good qualitytire country.

References:

1. Thompson HC and E Kelly. 1959. Vegetable CrapsGraw-Hill Book Co. Inc., New
York. p.562.

2. Purseglove JW. 1968. Tropical crops: Dicotylegjoviol. 2F' Edition, John Wiley and
Sons, Inc., New York. p.370.

3. Ndunguru J & A Rajabu. 2004. Effect of Okra mosarus disease on the above-ground
morphological yield components of Okra in TanzaBieientia Horticulturae99: 225-
235.

4. International Board for Plant Genetic Resour¢B®GR). 1990. Report on International
Workshop on Okra Genetic resources held at theoNaltibureau for Plant Genetic
Resources, New Delhi, India.

5. Lee KH, CY Cho, ST Yoon and SK Park. 2000. THecg of nitrogen fertilizer, plant
density and sowing date on the yield of okfarean Journal of Crop Scienca5(8):
179-183.

6. Rashid MM. 1993. Sabiji Biggan (in Bengali). BEngcademy, Dhaka. p.466.

7. Nandkarni KM. 1927. Indian Meteria Medica. Naakand Co Bombay.

8. Adams CF. 1975. Nutritive value of American fead common units. U.S. Department
of Agriculture, Agric. Handbook, 425, p.29.

9. BBS (Bangladesh Bureau of Statistics). 2011.r¥Ymaok of Agricultural statistics of
Bangladesh. Government of the People’s Republi@asigladesh. p.39.

10. Yamaguchi M. 1998. World Vegetables-Principfsduction and Nutritive Values. Van
Nasfirand Reinhoid. New York, USA. p.415.

11. Anonymous. 2012. Status of horticultural cromduction in Sylhet region. Paper
presentation in the workshop dRrospects of Horticultural crop production in
Sylhet regiof, held on 17 November 2012, Sylhet Agriculturalivnsity, Sylhet.



220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

BARC. 2005. Fertilizer Recommendation Guidenddadesh Agricultural Research
Council. Farmgate, New Airport Road, Dhaka. p.119.

Russell DF. 1986. MSTAT-C package programmepGmnd Soil Science Department,
Michigan State University, USA.

Bhatt RM and NKS Rao. 1998. Germination respdaodruit position and temperature in
Okra (Abelmoschus esculenthug. Indian J. Hort. 55: 81-84.

Halim MA. 2008. Seed yield and seed qualitgaie OkraAbelmoschus esculent(ls)
Moench] cultivars. M.S Thesis. Dept. of Hort. Babgadhu Sheikh Mujibor Rahman
Agric. Uni., Salna, Gazipur. p. 28-39.

Islam MS, MM Rahman and M Ali. 2000. Off seagwoduction of Okra as affected by
sowing time. Ann. Bangladesh Agric.10 (1): 105-112.

Saifullah M and MG Rabbani. 2009. Evaluationd archaracterization of
Okra [Abelmoschus esculent(ls) Moench genotypes. Saarc. J. Agric. 7(1): 92-99.
Khan MMI. 2003. Development of appropriate vieomposting technology and effects
of vermicompost on yield and disease resistancekof. M.S Thesis. Dept. of Agril.

Chem. Bangladesh Agric. Uni., Mymensingh. p.51-55.

Hamon S and DH Sloten. 1989. Characterizatimhevaluation of Okra. Plant Genetic
Resources. Cambridge Univ. Press. Cambridge. 52(148.

Islam MS. 1997. Off season performance of Géraregetable and seed production. M.S
Thesis. Dept. of Hort. Bangabandhu Sheikh Mujib@hRan Agric. Uni., Salna,
Gazipur. p.26-52.

Prakash M, K Kannan, JS Kumar and J Ganes@i. Zudies on the genetics of certain
quantitative characters with particular referercesded production in Okra. Ann. of
Agric. Res. 22(1): 80-82.



