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ABSTRACT
The effect of harvest at ages varying from 3 to 8 days after fruit set on quality of Okra cultivars viz;
Selection 5, Shagun, Sinnova, Arka Anamika was investigated. The maximum fruit length, diameter,
fresh weight, crude fibre accumulated from 5 to 7 days of harvest after fruit set in all the cultivars.
Sinnova produced maximum mean fresh weight (15.30g) of fruits compared to minimum mean fresh
weight in Arka Anamika (11.26 g).However mean crude fibre (%) content of Sinnova was least (3.64%)
and Arka Anamika maximum (4.88%). Ascorbic acid content of cultivar Selection-5 and Shagun on 4th

day of harvest was maximum and significantly higher than later period of harvest while Sinnova and
Arka Anamika recorded highest ascorbic acid on 6th day of harvest. Gradation of fruits according to
cooking quality indicated that fruits of 4 to 6 days were excellent.
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INTRODUCTION
Okra (Abelmoschus esculentus L. Moench) is
an important vegetable of Tropics and Sub-
tropics. It is widely grown in India for its mature,
tender, green fruits which are used for culinary
purpose. Okra is a good source of vitamin A, B
and contains vitamin C also. It is rich in protein
and mineral contents. It is an excellent source of
iodine and also useful for control of goitre and
said to be good for people suffering from
weakness of the heart1. Okra has captured a
permanent position among vegetable crops in India
because of prolong period of cultivation, almost
cultivated throughout the year except few winter
months. India is the highest Okra producing country
in the world with 0.41 million hectares of land
under cultivation and total production of 4.19
million tonnes2. The appropriate age of harvest
for Okra is important not only for internal
consumption but also for export point of view3.

As soon as the fruit reaches the edible quality, it
has to be harvested because it deteriorates in
quality (physical and chemical) at a very fast rate
and also the maturity differs from variety to variety
and it depends upon the environmental condition
of the area3-7.

AIMS   AND   OBJECTIVES
The main objective of the present study was to
standardize the age of harvest of different cultivars
of Okra.

MATERIAL   AND  METHODS
The present investigation was undertaken in the
Department of Post Harvest Technology of
Horticultural Crops under the Faculty of Horti-
culture, Bidhan Chandra Krishi Viswa-vidyalaya,
Nadia, West Bengal and the field work was
carried out on a high land during summer and rainy
season with assured irrigation facilities in the
Horticultural Research Station, Mondouri which
is located approximately at 23.5°N latitude, 89°E*Author for correspondence
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longitude having an average altitude of 9.75m from
the sea level. Average maximum and minimum
temperature, relative humidity and rainfall ranges
from 32.19oC to 22.63oC, 96.98% to 66.30% and
5.54mm during the field experiment from February
2007 to November 2007.
Four cultivars were studied for this experiment
viz., Arka Anamika, Sinnova, Shagun and
Selection-5. Flowers were tagged at the fruit
formation stage (one day after flowering) between
7.00 to 9.00 a.m. Later, fruits were harvested
daily beginning from the third day after tagging
and analysed for various physical and chemical
parameters like fruit length(cm), fruit
diameter(mm), pericarp thickness (mm), fruit
weight(g), dry matter(%), ascorbic acid(mg/100g),
crude fibre(%), phenol content, moisture content
(%), Accumulated Heat Unit (GDD) and Sensory
evaluation. Phenol content in Okra fruits was
estimated by Folin-Denis Method colorimetrically
at a wavelength of 660nm8. Moisture content was
determined by standard oven dry method, till the
product attained the constant weight.
Accumulated heat units (GDD) were calculated
from daily minimum and maximum temperature
from the formula as given below and expressed
in Growing Degree Days ie., GDD6. Sensory
evaluation for suitability of Okra fruits for
consumption was carried out at one day interval

from 3rd day onwards. It was tested on the basis
of the method adopted by Singh et al.3

Experimental design adopted was 2 factor
factorial completely randomized design.

RESULTS  AND  DISCUSSION
Fruit length of cultivar Selection 5, Sinnova,
Shagun and Arka Anamika at different days after
fruit set has been presented in Table 1. There
was significant difference for fruit length between
the cultivar, days after fruit set and cultivar x days
interaction. It was observed from the table that
the length of Okra fruits in all the cultivars
increased when harvested from 3rd day after fruit
set to 7th day after fruit set. Among the cultivars,
Shagun had the maximum length (6.69cm),
followed by 6.28cm in Sinnova, 6.14cm in
Selection 5 and 5.62cm in Arka Anamika
harvested on 3 rd day after fruit set. When
harvested 5 th day after fruit set, length was
maximum (11.83cm) in Shagun, followed by
11.75cm in Arka Anamika, 11.16cm in Sinnova
and 10.55cm in Selection 5. On 7th day after fruit
set, length of Okra fruit was as low as 15.49cm
in Selection 5 as compared to 16.15cm in Arka
Anamika, 17.49cm in Shagun and 17.55cm in
Sinnova. Mean fruit length in Shagun was highest
(12.42cm) and it was significantly higher than
Selection 5 (11.23cm) and Arka Anamika

Table 1 : Effect of harvest at different days after fruit set on fruit length (cm) in
Okra cultivars



617

Journal of Environmental Research And Development Vol. 5 No. 3,  January-March  2011

(11.47cm). But mean fruit length of Shagun was
statistically at par with Sinnova (12.08cm). Fruit
length increased significantly (0.05%) at one day
interval and the rate of increase was maximum
from 5th to 6th day of fruit set. On 6th day, highest
fruit length was recorded in cultivar Shagun
(16.12cm) followed by Sinnova (15.41cm),
Selection 5 (14.28cm) and Arka Anamika
(14.09cm).
Table 2 showed the significant effect of fruit
diameter for cultivar, days after fruit set and
cultivar x days interaction. The diameter of Okra

fruits increase when harvested from 3rd day after
fruit set to 7th day after fruit set irrespective of
the cultivar. On 3rd day after fruit set, the diameter
of Okra cultivar Selection 5 was 10.79mm
followed by 10.39mm in Arka Anamika, 8.55mm
in Shagun and 7.53mm in Sinnova. The diameter
of Shagun was highest (14.39mm) followed by
14.20mm in Sinnova, 13.48mm in Arka Anamika
and 12.71mm in Selection 5 when harvested on
5th day after fruit set. The diameter of Okra fruits
were as high as 17.52mm in Shagun as compared
to 17.33mm in Sinnova, 16.55mm in Selection 5

and 15.61mm in Arka Anamika on the 7th day of
fruit set. Mean fruit diameter varied from
13.18mm in Selection 5 to 13.43mm in Shagun
and mean diameter of all the cultivars i.e. Selection
5, Sinnova, Shagun and Arka Anamika were
statistically at par. Mean fruit diameter increased
significantly at different days after fruit set.

Cultivar x days interaction revealed that diameter
of Shagun at 7 days after fruit set was highest.

The data presented in Table 3 revealed that the
fresh weight of Okra fruits increased significantly
from 3rd day after fruit set to 7th day after fruit
set. Among the cultivars, Arka Anamika had the
lowest fresh weight when harvested at different

Table 2 : Effect of harvest at different days after fruit set on fruit diameter (mm) in Okra
cultivars

Table 3 : Effect of harvest at different days after fruit set on fruit fresh weight (g) in Okra
cultivars

Cultivars Days after fruit set Mean 
3 4 5 6 7 

Selection 5 10.79 11.47 12.71 14.36 16.55 13.18 
Sinnova 7.53 11.06 14.20 16.58 17.33 13.34 
Shagun 8.55 10.75 14.39 15.94 17.53 13.43 
Arka Anamika 10.39 12.51 13.48 15.16 15.61 13.43 
Mean 9.32 11.45 13.69 15.51 16.75 – 
     – SEm CD(0.05) – – – – 
Cultivar 0.1248 0.407 – – – – 
Days 0.1398 0.4029 – – – – 
Cultivarxdays 0.2796 0.8058 – – – – 

Cultivars Days after fruit set Mean 
3 4 5 6 7  

Selection 5 5.27 9.14 9.36 15.45 24.59 12.77 
Sinnova 4.62 9.75 12.77 21.16 28.20 15.30 
Shagun 4.69 8.47 12.39 22.02 25.68 14.65 
Arka Anamika 3.19 7.31 10.23 17.43 18.12 11.26 
Mean 4.44 8.67 11.19 19.02 24.15 – 
     – SEm CD(0.05) – – – – 
Cultivar 0.1245 0.406 – – – – 
Days 0.1896 0.5464 – – – – 
Cultivarxdays 0.3791 1.0926 – – – – 
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days of fruit set and on 3rd day and 7th day the
weight was 3.19g and 18.12g respectively. When
harvested 5 days after fruit set, Sinnova had the
highest fresh weight (12.77g), followed by 12.39g
in Shagun, 10.23g in Arka Anamika and 9.36g in
Selection 5 and it increases to 28.2g in Sinnova,
25.68g in Shagun, 24.59g in Selection 5 and 18.12g
in Arka Anamika respectively. When the average
fresh weight were compared for different
cultivars, Sinnova had the significantly highest

fresh weight (15.30g) followed by 14.65g in
Shagun, 12.77g in Selection 5 and 11.26g in Arka
Anamika. Mean fruit fresh weight increased
significantly at different days interval and it was
noted that rate of increase in fruit length was much
high on 5th to 6th day of fruit set.
The data as presented in Table 4 indicated that
the pericarp thickness of Okra fruits increased
significantly when harvested at different days of
maturity i.e. 3,4,5,6 and 7 days after fruit set.

Cultivars Days after fruit set Mean 
3 4 5 6 7 

Selection 5 1.45 1.66 1.69 2.12 2.88 1.96 
Sinnova 1.49 1.58 1.66 2.23 2.33 1.86 
Shagun 1.48 1.55 1.78 2.04 2.24 1.82 
Arka Anamika 1.25 1.56 2.03 2.09 2.11 1.81 
Mean 1.42 1.59 1.79 2.12 2.39 – 
      – SEm CD(0.05) – – – – 
Cultivar 0.0125 0.0408 – – – – 
Days 0.009 0.0259 – – – – 
Cultivarxdays 0.0179 0.0516 – – – – 
 

Table 4 : Effect of harvest at different days after fruit set on pericarp thickness (mm) in
Okra cultivars

When the pericarp thickness mean for different
cultivars were compared, Selection 5 had the
highest pericarp thickness mean of 1.96mm
followed by Sinnova (1.86mm), Shagun (1.82mm)
and Arka Anamika (1.81mm) respectively. Okra
fruits harvested 3 days after fruit set had pericarp
thickness as high as 1.49mm in Sinnova as
compared to 1.48mm in Shagun, 1.45mm in

Selection 5 and 1.25mm in Arka Anamika.
Pericarp thickness increased to 2.88mm in Arka
Anamika when harvested 7 days after fruit set.
Average moisture content increased upto 6th day
of fruit set, then it marginally decreased
(Table 5). The average moisture of cultivar
Sinnova (90.56%) and Arka Anamika (90.54%)
was significantly (0.05%) higher than Shagun

Table 5 : Effect of harvest at different days after fruit set on moisture content (%) in
Okra cultivars

Cultivars Days after fruit set Mean 
3 4 5 6 7 8 

Selection 5 89.00 89.20 90.45 90.80 90.20 89.80 89.91 
Sinnova 89.56 90.60 91.20 91.20 90.60 90.20 90.56 
Shagun 87.75 89.25 90.20 90.60 91.00 91.00 89.97 
Arka Anamika 91.67 90.33 89.50 90.67 90.67 90.40 90.54 
Mean 89.49 89.84 90.33 90.81 90.61 90.35 – 
    – SEm CD(0.05) – – – – – 
Cultivar 0.1548 0.4401 – – – – – 
Days 0.1895 0.539 – – – – – 
Cultivarxdays 0.3791 1.078 – – – – – 
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(89.97%) and Selection 5 (89.91%). In all the
cultivars except Shagun there has been a
decreasing trend in moisture particularly on the
7th and 8th day of fruit set. In Shagun, however,
the slight increase in moisture after 5th day of fruit
set was not significant.
Table 6 indicated that ascorbic acid content of
the different cultivars initially increased with
maturity but later on with advancement of maturity
it reduced significantly. Mean ascorbic acid
content was found to be highest in Shagun
(12.31mg/100g) followed by Arka Anamika

(10.82mg/100g), Sinnova (10.18mg/100g) and
Selection 5 (9.96mg/100g). Mean ascorbic acid
content increased significantly up to 4th day after
fruit set and then it decreases gradually up to 8th

day. The cultivars Shagun and Selection 5 attained
maximum ascorbic acid of 14.84mg/100 g and
13.28mg/100g respectively on 4th day of fruit set
and thereafter it decreased. However ascorbic
acid in cultivars Sinnova and Arka Anamika
reached its peak (13.28mg/100g and 12.50mg/
100g respectively) on 6th day and then it gradually
decreased.

Table 6 : Effect of harvest at different days after fruit set on Ascorbic acid (mg/100g) in
Okra cultivars

Table 7 : Effect of harvest at different days after fruit set on phenol content (%) in Okra
cultivars

Phenol (mg/100g) content estimated on 2nd, 5th and
8th day of fruit set indicated sharp rise in the
quantity up to 5th day and thereafter it decreased
abruptly on 8th day of fruit set in all the cultivars
(Table 7). Mean phenol content of Selection 5

(170.35mg/100g) and Arka Anamika (167.62mg/
100g) was significantly higher than Sinnova
(112.27mg/100g) and Shagun (106.26mg/100g).
On 5th day the phenol content varied from
198.80% in Selection 5 to 134.18% in Shagun.

Cultivars Days after fruit set Mean 
2 4 6 8 

Selection 5 11.72 13.28 7.81 7.03 9.96 
Sinnova 7.81 10.16 13.28 9.38 10.16 
Shagun 10.16 14.84 12.50 11.72 12.31 
Arka Anamika 10.16 10.94 12.50 9.69 10.82 
Mean 9.96 12.31 11.52 9.46 – 
    – SEm CD(0.05) – – – 
Cultivar 0.5021 1.637 – – – 
Days 0.2065 0.616 – – – 
Cultivarxdays 0.4129 1.2309 – – – 
 

Cultivars Days after fruit set Mean 
2 5 8 

Selection 5 160.77 198.80 151.49 170.35 
Sinnova 86.94 136.31 113.57 112.27 
Shagun 76.83 134.18 107.77 106.26 
Arka Anamika 139.68 194.20 168.96 167.62 
Mean 116.05 165.88 135.45 – 
     – SEm CD(0.05) – – 
Cultivar 0.7081 2.0665 – – 
Days 0.6132 1.7896 – – 
Cultivarxdays 1.2265 3.5793 – – 
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The crude fibre content of Okra fruits increases
significantly with increase in maturity irrespective
of the cultivars (Table 8). Among the cultivars,
the crude fibre mean of Arka Anamika was the
highest (4.88%), followed by 4.37% in Selection
5, 4.09% in Shagun and 3.64% in Sinnova.
Minimum crude fibre (2.01%) was observed in

Sinnova 3 days after fruit set which was followed
in increasing order by 3.00% in Shagun, 3.28% in
Arka Anamika and 3.33% in Selection-5. When
Okra fruits were harvested 7 days after fruit set,
it was observed that Arka Anamika had the
highest crude fibre (6.72%) followed by 5.93%
in Selection 5, 5.37% in Sinnova and 4.84% in
Shagun.

Table 8 : Effect of harvest at different days after fruit set on crude fibre (%) in Okra cultivars

Table 9 : Heat unit accumulated at different days after fruit set in Okra cultivars

Heat unit accumulated by fruit of different cultivars
after fruit set has been depicted in Table 9. Heat
unit accumulation increased with days in all the
cultivars and on 4th day it varied from 49.50 (in
Shagun) to 52.05 (in Sinnova) and on 5th day it
varied from 61.27 (in Shagun and Selection 5) to

63.22 (in Sinnova). GDD value of all the cultivars
was high and more than 80 on 7th day after fruit
set.
Gradation of Okra fruits on basis of sensory
evaluation at different days after fruit set to assess
suitability for consumption showed that all the

cultivars were either excellent or excellent to good
(score 1 to 2) up to 5 th day of fruit set
(Table 10). Sensory score of greater than 2
indicate that after 5th day of fruit set, fruits
deteriorated in quality (sensory gradation of good
to medium and poor to very poor) and became
more fibrous and unsuitable for consumption.
Fruit length, diameter and weight rapidly increased
with the advancement of age. The fruit harvested

after 4th day of fruit set had on an average 9.85cm
length, 11.45mm diameter, 1.59mm pericarp
thickness and 8.67g fruit weight while fruit
harvested on 5th day after fruit set on an average
had 11.32cm length, 13.70mm diameter, 1.79mm
pericarp thickness and 11.19g fresh fruit weight
as compared to 16.67cm length, 16.75mm
diameter, 2.39mm pericarp thickness and 24.15g
fresh weight in 7days old fruits. Fruit length is an

Cultivars Accumulated Heat Unit (GDD) 
Days after fruit set 

1 2 3 4 5 6 7 8 
Selection 5 19.04 28.36 38.33 49.50 61.27 72.84 84.21 96.48 
Sinnova 23.99 32.76 42.08 52.05 63.22 74.99 86.56 97.93 
Shagun 19.04 28.36 38.33 49.50 61.27 72.84 84.21 96.48 
Arka Anamika 18.09 28.06 39.23 51.00 62.57 73.94 86.21 98.48 
 

Cultivars Days after fruit set Mean 
3 5 7 

Selection 5 3.33 3.85 5.93 4.37 
Sinnova 2.01 3.54 5.37 3.64 
Shagun 3.00 4.42 4.84 4.09 
Arka Anamika 3.28 4.65 6.72 4.88 
Mean 2.91 4.12 5.71 – 
     – SEm CD(0.05) – – 
Cultivar 0.318 1.037 – – 
Days 0.221 0.953 – – 
Cultivarxdays 0.442 1.3251 – – 
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important criteria for harvest particularly for
export market. Foreign markets require 6 to 10cm
long green tender Okra fruits9. Fruits harvested 5
days after anthesis showed good character for
export and domestic purpose as reported by Singh
et al.3,  Iremiren et al.10 and Tripathi and
Srivastava11.
Decline in average moisture content at later period
of harvest is similar to the result of Kaur12 and
Iremiren et al.10. The slight reduction in moisture
content with advancement of maturity might be
due to the development of seeds and fibre in the
fruit13.
In general, higher mean ascorbic acid content
(12.30mg/100g) was estimated in the fruits of 4th

day after fruit set and thereafter it declined.
However, in cultivar Sinnova and Arka Anamika,
it increased further upto 6 th day and then
decreased. This was in conformity with the earlier
findings of Gopalakrishna Rao and Sulladhmath14

and Sankaran et al15. Similarly, high phenolic
constituent was observed on 5th day of fruit set in
all the cultivars and thereafter with advancement
of maturity, the quantity decreased. The mean
phenolic constituent of 165.87mg/100g is in
accordance to the report of Marinova et al.16.
Presence of phenolic compound is reported to be
particularly important for their oxidative stability
and anti-microbial protection16. The toughness of
the Okra fruits is caused by the pericarp thickness
and development of fibre in the pericarp. The fibre
content of Okra fruit is rather high compared to
edible peas17. In present investigation, pericarp
thickness of the fruit increased to above 2mm
which makes the fruit less crispness and
undesirable6. Crude fibre content in general
increased in all the cultivars with advancement
of maturity from 2.91% on 3rd day to 5.71% on
7th day of fruit set. The enhancement in the rate

of fibre development with an advancement in the
growth might be due to loss of calcium pectate
from cell wall which is govern by the activity of
the enzyme18.

CONCLUSION
In establishing the optimum time for harvesting
of Okra, consideration has to be given to optimum
eating quality based on appearance and physico-
chemical changes of fruits. The results of this
study indicate that the optimum time of harvesting
Okra cultivars is between 4 to 5 days of fruit set.
This corresponds to 48.7-58.40 GDD heat units
for maturity of Sinnova, Shagun, Selection 5 and
Arka Anamika. Fruit harvested in this stage were
of 9.85 to 11.33cm average fruit length, 11.45 to
13.69mm average fruit diameter, 8.67 to 11.19g
average fresh weight, 1.59 to 1.79mm average
pericarp thickness, 89.85 to 90.34% average
moisture content, 11.52 to 12.31mg/100g average
ascorbic acid, 2.91 to 4.12% average crude fibre
and 165.88mg/100g average phenol.
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