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Abstract: Pot experiment was conducted to compare the effect of greenhouse climate and natural climate on production potentialities of
okra (F1 hybrid, US 7003).Two different conditions such as greenhouse and open field (control) were considered as treatments in the
experiment. Air temperature, relative humidity of greenhouse were observed to compare the same components measured at outside of
greenhouse (open space). Okra grown at open space showed the best performance in cases of stem base diameter, number of leaves plant -

1, leaf area, leaf area expansion over the plants grown in greenhouse except the plant height and pod yield. Okra grown in greenhouse
condition also showed the best performance on date of first flowering, date of first fruit settings, green fruit length, green fruit diameter,
number of green fruit  plant-1,  weight  of individual fruit,  green fruit  yield plant-1, green fruit  yield week-1 over open field condition
(control).The fruit yield from the greenhouse was (163.17g) plant-1, whereas that from open field was (129.99g) plant-1.
Keywords:  Okra, greenhouse climate, production potentialities.

Introduction
Okra [Abelmoschus esculentus (L.) Moench] is an annual
vegetable crop with large yellow flowers and slightly hairy
pods  up  to  20  cm  long  when  matures.  It  is  also  an
important  Kharif  vegetable  grown from seed  in  tropical
and  sub-tropical  parts  of  the  world  (Thakur  and  Arora,
1996).  Vegetables  are  main  source  of  vitamins  and
minerals and also a source of protein. From the nutritional
standpoint,  Okra  is  a  nutritionally  important  popular
vegetable crop grown year  round all over in Bangladesh
drew  much  attention  to  the  researchers  throughout  the
world to develop its production technology. The yield is
very  low  (BBS,  2000)  compared  to  that  of  other
developing countries, where the yield is as high as 7-12
t/ha (Yamaguchi, 1998). Okra is very sensitive to variation
in temperature and relative humidity. Light  is absolutely
the  most  important  of  all  meteorological  elements.
Relative effect  of  light  on growth  of  greenhouse  grown
crops  is  greater  at  lower  light  level  (Marcelis  and
Broekhuijsen, 2006).Performance  of  okra  is  better  in
greenhouse  than  in  open  space  (Mishra  and  Mohanty,
2003).Thus,  the  past  research  reports  indicate  that  clear
information  is  not  available  on  the  production  of  okra
under  greenhouse  condition  in  abroad  as  well  as   in
Bangladesh.  Considering  the  above  facts  in  mind,  the
present  experiment  was  conducted  to  find  out  the
differences  in  temperature,  relative  humidity  inside  and
outside  of  greenhouse  and  to  compare  the  production
potentialities of okra grown in greenhouse and open space.

Materials and Methods
A pot experiment  was carried  out to study the effect  of
greenhouse climate on production potentialities of okra at
greenhouse  of  Bangladesh  Agricultural  University,
Mymensingh. In this experiment Okra variety (F1 hybrid,
US 7003) was used as a planting material. The seeds of the
selected crop were collected from the local seed market,
Mymensingh.  Geographically  the  greenhouse  and  the
experimental  field  was  located  at  about  24075  Northꜗ
latitude and 90050 East longitude at the elevation of 18 m
above the sea level. The soil used in this pot experiment
was collected at  the depth of 0-15 cm of initial  surface
from the poultry farm, Bangladesh Agricultural University,
Mymensingh. The soil was sandy loam belonging to the
old Brahmaputra  flood plain having PH  6.7(FAO,  1998).

The experiment consisted a single factor with 2 treatments
which  were  as  follows:  Treatment  1:  In  greenhouse
condition, Treatment 2: In natural condition (open field).
The  experiment  was  laid  out  in  Randomized  Complete
Block  Design  (RCBD).  Both  the  experiment  field
(Greenhouse condition and natural condition) was divided
into 4 blocks considering as 4 replications and each block
contained 4 plots. Thus the number of unit pots was 32.
Cultivation techniques of okra: The size of each pot was
10 inches and its surface area was 506.70 cm2. Each pot
was  filled  up  with  8kg  of  soil.16  pots  were  placed  in
greenhouse  and  the  rests  were  placed  in  ambient  air  at
open field under natural  condition. Before filling up the
pots, the well decomposed cowdung and the fertilizers of
Urea, TSP and MOP were added to the soil. Three to four
seeds were sown in each pot with the aim of growing one
plant up to maturity at a depth of 1 cm. Then the seeds
were covered with fine soil by hand. Thinning was done
after  7-8  days  of  emergence  to  keep  only  one  healthy
seedling in each pot. For controlling shoot and fruit borer,
diazinon 60 EC was sprayed@ 3.5 ml/L of  water  at  an
interval  of  10 days  started soon after  the appearance  of
infestation. The okra will produce large flowers  about 2
months after planting. Green fruits were harvested 4 to 7
days after the flower has opened at 4 days interval when
they attained edible stage ( i .e. the tender fruits of 8-14
cm long).
Data collection: Data were collected after germination to
106 DAS. Morphological characters i.e. plant height, stem
base  diameter,  number  of  leaves  plant-1 was  calculated.
Yield  and  yield  contributing  characters  were  considered
for data recording.  Date of first  flowering,  Date of  first
fruit  settings,  Green  fruit  length,  Green  fruit  diameter,
Weight of individual fruit etc was calculated and recorded.
Instruments  setting  and  measurement  of
micrometeorological parameter was done. Air Temperature
was  recorded  separately  at  natural  open  field  and
greenhouse  condition with portable  Psychrometer  (Testo
615, Gm295-14770 ) at one hour   interval from 6 a.m. to
5  p.m.  Relative  humidity  was  recorded  separately  at
natural open field and greenhouse condition with portable
Psychrometer  (Testo  615,Gm  295-14770,and  German).
The  collected  data  on  different  parameters  under  study
were compiled and tabulated in proper from and subjected
to statistical analysis of variance was calculated following
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the  experimental  design  with  the  help  of  the  computer
package  MSTAT-C  (Russel,  1986).The  mean  of  all
treatments and Co-efficient of variance was calculated to
determine the precision of the experiment.

Results
Environmental conditions of greenhouse and open field
Air temperature: Air temperature was measured four 
times at different intervals during the growing season 
(from 22 DAS to 106 DAS).Air temperature inside the 
greenhouse was always higher. The low temperature at the
early morning hours rapidly increased with the 
advancement of time of the day. Generally higher 
temperature was found at noon and lower temperature was
found at morning and night. The maximum temperature in 
greenhouse and open field was found at 22 DAS (36.50C 
and 31.40C), 50 DAS (35.30C and31.50C), 78 DAS (35.60C
and 31.90C) and 106 DAS (30.20C and 29.10C) 
respectively. The minimum temperature in greenhouse and
open field was found at 22 DAS (24.10C and 23.20C). 
Relative humidity: Relative humidity was measured four 
times at different intervals during the growing season 
(from 22 DAS to 106 DAS).Relative humidity inside the 
greenhouse was always lower as compared to outside. 
Generally lower relative humidity found at noon and 
higher relative humidity found at morning and night. The 
maximum relative humidity in greenhouse and open field 
was found at 22 DAS (91.3% and 93.5%), 50 DAS (90.2%
and93.4%), 78 DAS (84.9% and 87.9%) and 106 DAS 
(94.1%and 96.2%) respectively. The minimum relative 
humidity in greenhouse and open field was found at 22 
DAS (40.3% and50.1%), 50 DAS (43.2% and 51.2%), 78 
DAS (42.2% and 52.9%) and 106 DAS (36.3% and 
41.5%) respectively.

Productivity of okra
Morphological characters
Plant height: The height of okra plant was measured from
15 DAS to 106 DAS at 7 days interval. There was a 
significant variation observed in plant height of okra at 
vegetative growth stages   except 22 and 36 DAS. Plant 
height of okra was affected by the greenhouse climate 
except early stages of growth and increased steadily at all 
growth stages and attained its maximum at 99 DAS. 
Greenhouse climate significantly enhanced plant height 
over the control. The highest plant height (93.30 cm) was 
observed in plants grown under greenhouse at 99 DAS and
the lowest plant height (85.35 cm) was observed in control
at the same day.  
Stem base diameter: The stem base diameter of okra was 
measured from 15 DAS to 106 DAS at 7 days interval. 
There was no significant variation observed in stem base 
diameter of okra at vegetative growth stages till 64 DAS. 
After 64 DAS stem base diameter of plants growth in open
space were significantly larger than the plants grown in 
greenhouse. It increased gradually with the advancement 
of time and attained its maximum at 106 DAS. The highest
stem base diameter (2.40 cm) was observed in plants 
grown in open field at 106 DAS and the lowest diameter 
(2.09 cm) in greenhouse at the same day.
Number of leaves plant-1: Number of leaves plant-1 of 
okra was measured from 15 DAS to 106 DAS at 7 days 
interval. There was a significant variation observed in 
number of leaves plant-1 of okra at vegetative growth 
stages except 22, 43, 50 and 57 DAS. The highest number 
of leaves plant-1 (23.94) was observed in plants grown 
under control at 99 DAS and the lowest number of leaves 
plant-1 (21.67) was observed under greenhouse condition 
at the same day.

Table 1. Green fruit yield and yield contributing characters of okra as influenced by greenhouse climate

Treatments
Date of 1st

flowering
Date of 1st

Fruit setting
Green Fruit
Length (cm)

Green Fruit
Diameter (cm)

Number of green
Fruits plant

Weight of
Individual fruit (g)

Greenhouse Condition 50.59 51.59 14.03 1.96 10.06 16.2
Natural Condition 52.94 53.95 12.48 1.76 8.79 13.98
Level of Significance * ** * ** * *
LSD(0.05) 1,35 1.36 1.45 0.15 1.07 2.00
CV (%) 1.22 1.82 6.74 2.38 4.43 4.95

** = Significant at 0.01 level of probability,  *  = Significant at 0.05 level of probability

Green fruit yield and yield contributing characters
Date  of  first  flowering:  Date  of  first  flowering  was
recorded and found different. Earliness of flowering was
varied  significantly  due  to  greenhouse  climate.  Plants
treated   in greenhouse condition took the minimum days
(50.59 DAS) to first flowering while the maximum days to
first flowering (52.94 DAS) was found in the plants grown
under open space (control).  
Date of first fruit settings: Date of first fruit setting were
recorded  and  found different.  Earliness  of  fruit  settings
was  found  in  greenhouse,  varied  significantly  due  to
greenhouse climate. Plants treated in greenhouse condition
took the minimum days (51.59 DAS) to first fruit settings
while  the  maximum  days  to  first  fruit  settings  (53.95
DAS) were found in natural condition (control).

Green fruit length:  The green  fruit  length of okra was
increased significantly over control plants due to the effect
of greenhouse climate. The green fruit length of okra was
measured as (14.03 cm) and (12.48 cm) from greenhouse
and natural condition (control).
Green fruit diameter:  The green fruit  diameter of okra
was increased  significantly over the plants grown under
open  space  (control)  due  to  the  effect  of  greenhouse
climate. The green fruit diameter of okra (14.03 cm) was
measured  from  the  greenhouse  whereas  green  fruit
diameter of okra (12.48 cm) was observed in open space. 
Number of  edible green  fruits  plant-1: The number of
edible  green  fruits  plant-1 of  okra  was  increased
significantly  over  control  plants  due  to  the  effect  of
greenhouse climate.  The highest  number of edible green
fruits plant 10.06 was obtained from greenhouse condition
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over open space (control) with the amount of 8.79 (Table
1).
Weight of individual fruit: The green fruit weight of okra
was measured as (16.21 g) and (13.98 g) from greenhouse
and natural condition (control) respectively. It represented
that  the edible green  fruit  weight  of  okra was increased

significantly  over  control  plants  due  to  the  effect  of
greenhouse climate.
Total number of harvesting: Earliness of harvesting was
varied significantly due to greenhouse climate. The highest
number of total harvesting of okra 9.69 was obtained from
greenhouse condition over open space (control) with the
number of 8.50 (Table 2).

Table 2. Total number of harvesting and green fruit yield of okra as influenced by greenhouse climate

Treatment
Total number of

harvesting

Fruits yield (g)
Weight of total

Green fruits plant
Weight of total

Green fruits week
Greenhouse Condition 9.69 163.17 93.24
Natural Condition 8.50 129.99 74.28
Level of significance ** * *
LSD(0.05) 0.82 23.19 8.96
CV (%) 1.97 8.61 8.21

** = Significant at 0.01 level of probability, *  = Significant at 0.05 level of probability
 
Weight of    total  green  fruit/  plant:  The edible green
fruit yield of okra was increased significantly over control
plants due to the effect of greenhouse climate. The highest
edible  green  fruit  weight  plant  of  okra  (163.17  g)  was
obtained  from  greenhouse  condition  whereas  the
lowest(129.99 g) was obtained from open space.
Weight of total green fruit/ week: The total edible green
fruit yield week of okra was increased significantly over
control plants due to the effect of greenhouse climate. The
total green fruit yield week of okra (93.24 g) was obtained
from the  greenhouse  whereas  the  lowest  (74.28  g)  was
obtained from open space (Table 2).

Discussions
Air temperature was always higher inside the greenhouse
as  compare  to  outside  (open  space)  during  the  whole
period of study, because greenhouse permits easy entrance
of  light  or  short-wave  radiation  and  traps  the  outgoing
long-wave radiation. As a result the air temperature inside
the greenhouse gradually increased. Thus, the inside of a
greenhouse become warm to warmer.
Relative  humidity  depends  on  the  air  temperature.  The
minimum  value of relative humidity was found because of
high  temperature.  When  the  temperature  showed
increasing  trend  in  the  greenhouse  then  the  relative
humidity showed decreasing  trend.  So relative  humidity
inside  the  greenhouse  was  lower  than  that  of  open
field(control).  Among the morphological  characters plant
height  was  higher  in  greenhouse  because  low light  and
high  temperature  produced  taller  plant  than  the  control
throughout  the  whole  growth  period.  The  lower  light
intensity  inside  the  greenhouse  might  promote  stem
elongation.  Increased  plant  height  due  to  the  effect  of
polythene shade was reported in maize by Duhr and Dubas
(2000). Relative effect of light on growth of greenhouse
grown crops is greater at lower light level (Marcelis and
Broekhuijsen,  2006).  After  attaining  maximum  plant
height decreased slightly at 106 DAS which might be due
to drying of the margin or tip of the leaves. But, stem base
diameter  and  number  of  leaves  plant  was  lower  in  the
plants  grown  under  greenhouse  than  the  open  space

throughout  the  whole  growth  period  because  low  light
intensity decreased the stem base diameter and number of
leaves (Williams and Loomis, 1995).The number of leaves
plant increased gradually with the advancement of growth
stages of 15 DAS to 90 DAS and decreased thereafter. To
decline in the number of leaves plant  after  reaching the
maximum at 99 DAS was due to leaf abscission and crop
age  (Pandey  et  al.,  1998). All  the green  fruit  yield  and
yield  contributing  characters  of  okra  were  better  in
greenhouse over the open space. An early flowering and
fruit settings of okra was found in greenhouse than open
space (control).Early maturity is one of the factor in case
of  harvesting  of  fruit.  For  that  reason  total  number  of
harvesting  was  more  in  greenhouse  condition  than  the
natural  condition.  Fruit  yield  plant  and  week  was
significantly higher in the plants grown under greenhouse
condition  over  the  plants  grown  in  open  space  which
might  be  due  to  production  of  higher  number  of  green
fruits, higher length and diameter of fruit than thouse in
control  plant.  Result  of  present  investigation  was
supported by Aldazabal and Zamora (2000). Higher yield
of okra inside the greenhouse  was supported by Mishra
and Mohanty (2003).
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