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Introduction 
 

Okra [Abelmoschus esculentus (L.) Moench] 

is an economically important vegetable crop 

grown in tropical and sub-tropical regions of 

the world. Okra is also locally known as Lady 

Finger or Bhindi and is one of the major 

kharif and summer season cultivated 

vegetable crop of India as well as Haryana. It 

is a member of the hibiscus family, 

Malvaceae and has the typical floral 

characteristics of that family originating from 

Africa. It is now widely distributed in the 

tropics including Nigeria (National Research 

Council, 2006). The cultivation of okra can be 

done as a garden crop as well as on large 

commercial farm crop and nowadays okra is 

also cultivated under polyhouse or green 

house with the use of microclimatic 

modification strategies in all seasons. It is 

grown commercially in different countries 

like India, Turkey, Nigeria, Sudan, Iraq, 

Pakistan and Egypt. Okra plays a significant 

role in human nutrition by providing 

carbohydrates, protein, fat, minerals and 

vitamins that are generally deficient in basic 

foods in the diet of developing countries 

(IBPGR, 1991). Okra requires a long, warm 

and humid growing climate for better yield. It 

is sensitive to frost and extremely low 
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Climate variability is one of the most significant factors influencing year to year crop 

production, even in high-yield and high technology agricultural areas. Climate influences 

quantity and quality of water resources, hence the productivity of agricultural regions and 

activities of societal concern. Okra crop productivity (such as biological and economical 

yield) and phenophases of the okra were affected due to the climatic factor, agronomical 

and management. An exhaustive review of numerous studies of past few decades took 

place in this paper, which systematically covers the importance, scope and apprehension 

regarding effect of microclimate in growth and yield of okra and it can be concluded from 

the results of the various studies carried out across the world that under improved 

management where microclimatic conditions during crop growth period are modified, 

there is a large potential for increasing the crop production under aberrant weather 

conditions for which crop weather interaction studies can be used advantageously as an aid 

to crop management. 
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temperatures. The okra plant requires warm 

temperatures and is unable to withstand low 

temperatures for long or tolerate any threat of 

frost. Optimum temperature is in the range of 

21 to 30 
0
C, with minimum temperature of 18 

0
C and maximum temperature 35 

0
C (Abd-El-

Kader et al., 2010). Adjustment of climatic 

factors helps in taking more than one crop at 

north Indian plains and almost year-round 

cultivation under moderate climate in south 

India. The suitable environment for seed 

production is low precipitation, low relative 

humidity and high light intensity with hot and 

dry conditions during seed ripening 

(Dhankhar et al., 2012). Solar radiation is a 

source of providing energy for living 

organisms and all physiological processes are 

dependent on photosynthetically active 

radiation. The optimum condition of input 

resources is essential for efficient utilization 

of photosynthetically active radiation 

absorption, which ultimately influences the 

crop yield. Temperature, humidity and 

radiation are major meteorological 

parameters, which influence all aspects and 

stages of crop growth. Temperature is a key 

component of climate, determining the 

seedling time and consequently the rate and 

duration of growth and productivity of crop 

(Pal et al., 2001). Agroclimatic indices i.e., 

growing degree days, photothermal and 

heliothermal units are useful for assessing the 

agroclimatic resources in crop planning and 

reflecting the impact of agro meteorological 

variables at different crop growth stages.  

 

Studies on crop microclimate can provide 

valuable information regarding the interaction 

of the crop with its environment. The sowing 

date and planting system are two most 

important variable belonging changes in 

microclimate and consequently growth and 

yield. Due to its susceptibility to yellow vein 

mosaic virus disease area under this crop is 

decreasing during the rainy season. Moreover, 

when the crop is grown during spring-summer 

season its fetches better returns to the farmers 

due to scarcity of the other green vegetables 

in the market during this season. A new 

technique of sowing named FIRBS i.e., 

Furrow Irrigated Raised Bed Planting System 

is form of conventional tillage wherein 

sowing is done on the raised beds. It is one of 

the important components of low cost 

sustainable production system. The effect of 

microclimate on vegetables has not been 

much studied in India. Consequently, it is 

difficult to guide the farmers regarding the 

agrometeorology aspects of this crop and 

therefore, many experiments and studies on 

the impact of microclimate modification on 

okra cultivation have been conducted by 

various researchers all over the world. In this 

paper, impact of microclimate modification 

on okra cultivation is reviewed with the aim 

of helping opening up the adjustments in 

microclimate during crop growth and 

reducing the impacts such as crop failures, 

shortage of yields and reduction in quality 

under the present situation of climate change. 

 

Review of work done 

 

A comprehensive and critical review of past 

researchers provides a sound base for 

scientific investigations. The available 

pertinent literature on “Impact of 

microclimate modification on okra 

cultivation: A global review” has been 

reviewed under the following heads: 

 

Crop phenology in relation to environment 

 

Plant growth and yield in relation to 

environment 

 

Characteristics of crop growth and 

development 

 

Crop growth and development in relation to 

accumulated heat units and thermal use 

efficiency 
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Radiation interception and radiation use 

efficiency 

 

Crop phenology in relation to environment 

 

Germination and emergence 

 

Germination largely depends upon soil 

temperature and soil moisture content, while 

emergence depends upon seedbed conditions 

and the soil strength. Walter (1990) reported 

that the soil temperature conditions for okra 

seed germination is optimum in the range of 

about 21 to 35 °C and the minimum is 15.5 

°C and the maximum is 40.5 °C. Lyons 

(1973) reported that okra injured when 

exposed to temperature below 12 °C. Sionit et 

al., (1981) reported seed germination for okra 

(Clemson spineless) at 16/11, 20/14 and 23/17 

°C day/night temperature, with the lowest 

temperature delayed the emergence. Lurline 

Marsh (1993) studied the effect of moisture 

content on the emergence and development of 

okra seeds and found that high moisture 

decreased the emergence of okra seeds. 

Anderson (2012) found that selection of a 

hybrid that germinates early under favorable 

temperature and then weeds would not offer 

competition, is the most efficient method for 

achieving good establishment. Singh et al., 

(2007) found that heat unit requirements of 

different genotypes of cotton increased with 

advancement of crop growth i.e., from 

germination to maturity. Yusuf et al., (2001) 

studied the determination of optimum 

temperature and moisture content for okra 

germination and reported that the crop 

germinated at 21 
o
C but percentage 

germination of the crop was high at 25, 29 

and 35 
o
C when water applications were 100, 

80, and 60% and declined at 40 
o
C. 

 

Flowering 

 

The number of days taken from germination 

to flowering in okra was strongly influenced 

by date of sowing. Both pre and post floral 

growth have tremendous dependence on 

prevailing day and night temperature. Change 

in sowing date leads to change in thermal 

environment of crop with respect to different 

growth and development stages. Katung 

(2007) studied the influence of climatic 

changes on the performance of okra with two 

okra varieties and reported that wet season 

conditions were most favourable for increased 

leaf formation and flowering as compared 

with the dry season environment which 

resulted in less vegetative and reproductive 

growth. Oyolu (1977) recorded a critical day 

length of 12½ hours for flower initiation in 

okra. Welby and McGregor (1997) observed 

an improvement in the performance of okra 

when rainfall was about 750 mm, evenly 

distributed and relative humidity was between 

90-95%.  

 

However, low temperatures with the range 

28.9-29.2 
o
C (maximum) and 17.9-19.8 

o
C 

(minimum) and short day-lengths varies from 

5.2-5.7 hours resulted in a higher number of 

flowers (Thamburaj, 1972). Studies on the 

optimum weather requirement for maximum 

vegetative growth of okra in the tropics show 

that okra does best when the minimum and 

maximum temperatures are 18
o
 and 35 

o
C 

respectively (Ezeakunne, 1984). Sawadogo et 

al., (2006) observed two types flowering 

phases of the okra plant i.e., the period which 

intervenes during the accelerated growth 

phase of the main stem (type 1) and the one 

which starts once the growth of main stem 

begins to decline (type 2). It was also 

observed that water deficit during the budding 

phase causes earlier flowering of type 2 plants 

and leads to delayed flowering of the type 1 

plant. 

 

Pod formation  

 

Okra grows and yield better during the 

summer, whereas the winter grow plant are 
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usually retarded in growth, late in maturity 

and produce pods that are generally curved 

(Hassan, 1978).  

 

Gunawardhana and Silva (2011) studied the 

impact of temperature on growth yield and 

related biochemical parameters of okra and 

reported that temperature stress has especially 

affected the pod formation and pod quality 

parameters such as fibre and pectin content.  

 

Adekoya et al., (2014) studied the correlation 

and path analyses of seed yield in okra 

(Abelmoschus esculentus (L.) Moench) grown 

under different cropping seasons and reported 

that environmental correlation coefficients 

were generally low and non-significant except 

for number of leaves per plant, length of 

matured pod, width of matured pod and 

weight of matured pods per plant in all the 

seasons of study.  

 

Ghannad et al., (2014) studied the effects of 

sowing date, irrigation regime and sowing 

method on morphological and yield related 

characters of okra and it was observed that 

moisture stress led to decrease in the average 

of pod formation, plant height, stem diameter, 

number of branches per plant, number of 

leaves per plant, internodes length, fruit 

length, number of fruits per plant and leaf 

area index.  

 

Barlow et al., (2015) studied the effect of 

temperature extremes, frost and heat, in wheat 

(Triticum aestivum L.) revealed that frost 

caused sterility and abortion of formed grains 

while excessive heat caused reduction in grain 

number and reduced duration of the grain- 

filling period.  

 

Akinyele and Osekita (2011) studied 

environment impact on NH47-4 variety of 

okra and reported that prevailing climate 

significantly affect the days to flowering, days 

to maturity, number of branches per plant, 

number of pods per plant, height at flowering, 

final height, pod length, pod width, number of 

seeds per pod. 

 

Plant growth and yield in relation to 

environment 

 

Effect of temperature on growth and 

development 

 

Young et al., (1980) reported that the degree-

day baseline is derived from a very large pool 

of research that studied temperature effects on 

different growth stages. Ashwani et al., 

(2012) observed that relative humidity of 75-

90 per cent, moderate high temperature with a 

range of 26-37 
0
C and intermittent rains may 

be responsible for rapid disease development. 

Olasantan and Bello (2004) reported that the 

meteorological data, including rainfall and 

temperature, vary during the early and late 

seasons in ways that influence growth and 

yield of okra crop.  

 

Patil et al., (2009) indicated as the time 

required for formation of flower and bursting 

of bolls decreased steadily with increase in 

temperature. Kyriakopoulou et al., (2012) 

studied the effect of shading on the growth 

and yield of okra (Hibiscus esculentus L.) 

under hot, summer conditions in the 

Mediterranean region and reported that the 

number of flowers per plant was unaffected 

by shading in either cultivar but the total 

number of pods per plant decreased under 

70% shading leading to a reduction in total 

pod weight.  

 

In both cultivars a reduction in the number of 

leaves of the 70% shaded plants at the end of 

the experiment was due to increased 

abscission of the old, lower leaves. Overall, it 

appears that shading of okra plants during 

cultivation under hot Mediterranean 

conditions is not beneficial for okra 

production. 
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Characteristics of crop growth and 

development 

 

Dry matter (Biomass) accumulation and its 

partitioning 

 

Ramamurthy et al., (2000) reported that the 

incidence of boll worm, H. armigera is 

negatively correlated with maximum and 

minimum temperature, wind velocity and 

rainfall but is positively correlated with 

relative humidity. Nalayini et al., (2009) 

observed that a widely spaced row crop, drip 

irrigation offers much scope in terms of 

enhancing cotton productivity for yield and 

water.  

 

Organic mulches helped to maintain soil 

moisture content longer than bare soil. 

Mulching conserves water by reducing 

evaporation and mitigates negative effects of 

water stress on plant growth and yield under 

semi-arid conditions. Mulching conserves 

moisture contents, which in turn results in 

increase in the plant growth (Nasir et al., 

2011). The greater number of leaves per chilli 

plant was recorded in rice straw mulch 

followed by wheat straw mulch and sugarcane 

bagasse mulch. Control plants recorded the 

lowest number of leaves per plant, (Iftikhar et 

al., 2011).  

 

Thakur et al., (2000) reported that Lantana 

leaves and grass mulches maintained higher 

number of branches as compared to 

unmulched treatments. Gandhi and Bains 

(2006) reported of higher number of tomato 

plants branches under straw mulch as 

compared to no mulch. Application of 

glyricidia mulch recorded higher dry matter 

production as compared to no mulch and 

further crop residue mulch (Venkanna, 2008). 

Norman et al., (2011) also reported of 

maximum dry upper plant biomass of okra 

plants by dry grass mulch compared to the 

control plants. 

Growth, yield and yield attributes 

 

Date of sowing 

 

Date of sowing is an important factor 

influencing phenology, yield potential and 

water use efficiency of the crop. Optimum 

date of sowing provides proper environmental 

condition for germination, growth, 

development and yield and optimum 

utilization of available soil moisture by the 

roots. Lu and Zhou (1991) planted soybean at 

four different dates to have different 

environmental conditions and observed that 

the earliest sowing gave plants enough time to 

develop pods and seeds to get fully matured 

before the high temperatures and drought 

become limiting factor and seed cotton yield. 

Lee et al., (1988) observed that seed weight 

was reduced due to later sowings, which was 

positively correlated with days to flowering, 

stem length and number of nodes in main 

stem at maturity. Dilruba et al., (2009) 

conducted a field experiment to evaluate the 

response of sowing time on growth and yield 

of okra. Three sowing times were March 22, 

April 06 and April 21. Results showed that 

both the fruit number and fruit yield 

significantly affected by sowing time. In case 

of sowing times, 06 April sowing produced 

the higher yield (13.88 t ha
-1

) and 22 March 

sowing produced the lowest yield (10.22 t ha
-

1
). Elhag and Ahmed (2014) studied the effect 

of three sowing dates, 1st and 20
th

 of July and 

10
th 

of August on seed yield of two okra 

cultivars (Khartoumia and Wad Gammer) and 

the results showed that late sowing (20
th

 of 

July and 10
th

 of August) had significant 

negative effects on both vegetative growth 

and yield of both cultivars. The best 

vegetative growth and yield were obtained at 

1
st
 of July. Almost similar negative response 

of both cultivars to late sowing was noticed. It 

could be concluded that both okra growth and 

seed yield were significantly negative affected 

by late sowing (last week of July or later). 
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Islam et al., (2000) reported high pod and 

seed yield from July sowings compared to late 

August and October sowings. Higher seed 

yield of a number of okra cultivars were 

obtained from June sowings compared to late 

July sowings (Shujat et al., 2006). Soomro et 

al., (2000) while studying on the optimum 

time of sowing concluded that crop sown 

from 5
th

 to 20
th

 may gave highest yield as 

compared to early or late sown under Sakrand 

conditions. 

 

Varieties 

 

Yadav and Dhankar (2001) reported that crop 

sown at 45 x 30 cm recorded the highest test 

weight (57.4 g), standard germination 

(81.35%), seedling vigour (25) and vigour 

index (1970). However, sowing on 13
th

 June 

at a spacing of 45 x 30 cm gave highest seed 

yield and quality. Gowda et al., (2001) 

compared the three okra varieties with 

nutrients and found that the Varsha uphar is 

the best for higher nutrient accumulation and 

uptake of nutrient. Singh et al., (2015) studied 

over 36 cultivars of okra (Abelmoschus 

esculentus L. (Moench).  

 

All the cultivars showed similar expression 

for each characters over the four consecutive 

year (kharif, 2010, 2011, 2012 and 2013) 

depicting the stability of cultivars. Cultivars 

Pusa A-4, Kashi Leela and Punjab Padmini 

were early in flowering (45 days) in 

flowering. Length of fruit (cm) at marketable 

stage (four days after anthesis) varied from 

small to long in the cultivars studied. Only 

one cultivar SB-2 have small fruit length 

while, Susthira, Varsha Uphar, Kashi Vibhuti, 

Dl-87-5 and No.136 showed long fruit length 

and rest cultivars showed medium fruit 

length. Only three cultivars, viz., Susthira, No. 

315, and Kashi Vibhuti exhibited short plant 

height (120 cm) plant height group. Omotoso 

and Johnson (2015) studied the growth and 

yield of two varieties of okra (Abelmoschus 

esculentus (L). Moench). Two varieties of 

okra (Abelmoschus esculentus (L). Moench) 

were TAE-38 and Clemson spineless (47-4) 

assessed in a pot experiment and plant height, 

number of leaves, leaf area, number of pods, 

length of pods and fresh weight of pods were 

measured. There was significant effect 

between the two varieties. Improved variety 

(47-4) gave a significant increase in height 

over TAE-38 variety. There was varietal 

difference in term of pod weight and yield, 

improved variety 47-4 gave significant 

increase over TAE-38. The increase was such 

that 47-4 gave 23 % increase over TAE-38 

variety. Ram et al., (2013) studied the effect 

of cultivars on growth and yield of okra 

[Abelmoschus esculentus (L.) Moench]. The 

data revealed significant differences among 

the varieties. Among four varieties viz., 

V.R.O.-6, Parbhani Kranti, Arka Anamika 

and Arka Abhay, variety V.R.O.-6 proved its 

dominance over other varieties regarding to 

both attributes (yield and growth) 

 

Crop growth and development in relation 

to accumulated heat units and thermal use 

efficiency 

 

Radiant energy plays an important role not 

only in plant growth and development 

processes through photosynthesis, and the 

thermal effects but also determines the 

climate near the ground depending upon the 

surface. The net radiation, which is balance of 

net short wave and net long wave radiation, is 

the fundamental source of energy, which is 

responsible for most of the physical processes 

taking place in the environment, within the 

crop canopy and surrounding the crop 

cultivated area (Kaur et al., 2004). Radiation 

has two essential functions, providing light 

for direct growth and development and 

providing heat (thermal condition) for indirect 

physiological actions. The greatest annual 

input to solar radiation occurs in sub-tropical 

regions in latitudes between 20
 
to 30 

0
C NS, 
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in climates with little cloud cover and 

correspondingly low rainfall (Chai et al., 

1990).  

 

Heat units and phenology 

 

Heat stress causes multifarious, and often 

adverse, alterations in plant growth, 

development, physiological processes, and 

yield. Heat stress affects all aspects of plant 

processes like germination, growth, 

development, reproduction and yield 

(Hasanuzzaman et al., 2012). Reduced 

germination percentage, plant emergence, 

abnormal seedlings, poor seedling vigor, 

reduced radicle and plumule growth of 

geminated seedlings are major impacts caused 

by heat stress documented in various 

cultivated plant species (Kumar et al., 2011). 

Damages in pod quality parameters such as 

fibre content and break down of the Calcium 

pectate were found in okra (Abelmoschus 

esculentus) at HT stress (Edreira et al., 2012). 

Singh et al., (2007) found that heat unit 

requirements of different genotypes of cotton 

increased with advancement of crop. Peng et 

al., (2014) reported that a heat unit is a 

measure of the amount of heat energy a plant 

accumulates each day during the growing 

season and has been used to describe the 

development of crops. 

 

Heat units and biomass accumulation  

 

Gonias et al., (2012) reported that crop 

growth and yield varies among locations due 

to differences in environmental parameters, 

such as temperature, relative humidity, solar 

radiation and vapor pressure deficit. Previous 

research has shown that increasing vapor 

pressure deficit has a negative effect on 

radiation use efficiency of many crops. In this 

study, the radiation use efficiency of cotton 

(Gossypium hirsutumbL.) grown in two 

contrasting production environments, 

Arkansas and California, was evaluated for 

two years, in 2006 and 2007. Temperature, 

relative humidity, vapor pressure deficit and 

photosynthetically active radiation were 

recorded at both locations. Although the crop 

in California accumulated more dry matter 

during the period of the study, the radiation 

use efficiency was found to be lower 

compared to Arkansas. Radiation use 

efficiency for the Arkansas and California 

locations was estimated at 2.060 and 1.518 g 

MJ
–1

 of intercepted photosynthetically active 

radiation, respectively. The higher 

productivity observed in California can be 

attributed to larger amounts of incident and 

intercepted radiation in this location. 

Radiation use efficiency of cotton was 

estimated to decrease with increasing vapor 

pressure deficit by a slope of –0.47 g·MJ
–

1
·kPa

–1
. Sharaiha and Hadidi (2008) studied 

the effect of air and soil temperature, light 

intensity, soil moisture storage, 

evapotranspiration, and water use efficiency 

on the yield of okra and reported that okra 

yield increases significantly and the increases 

in okra yields were associated with increases 

in air heat unit (by 29 and 16.3), soil heat unit 

(by 53.7 and 55.1), light intensity (by 305 and 

150 µmol m
-
² s

-
¹) and WUE (by 0.261 and 

0.242 ton/ha/cm). 

 

Radiation interception and radiation use 

efficiency 

 

Radiation interception and biomass 

production 

 

Singh and Singh (2000) indicated that, the 

crop plants should cover the soil as early as 

possible to intercept maximum sunlight to 

produce higher dry matter as the intercepted 

solar radiation and dry matter production are 

directly related. Closely spaced and quick 

growing crops as soya bean, which can 

intercept more light within a short period of 

time, gives higher yield compared to wider 

spaced crops. The transformation of solar 
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energy into biomass is an economical but 

inefficient process as close to 2 % of the 

incoming solar energy captured by the crop 

within the photosynthetically active spectrum 

of solar radiation is transformed into biomass 

(Vargas et al., 2002). The efficiency of a crop 

to convert intercepted solar radiation into 

biomass is considered to be a key determinant 

of crop yield in many crops (Sinclair and 

Muchow 1999). Biomass production of the 

crop, and yield, is often linearly related to the 

photosynthetically active radiation absorbed 

or intercepted by a crop and this relationship 

or radiation use efficiency is a useful method 

to quantify canopy photosynthesis (Monteith, 

1977). The RUE of cotton is reported to be 

within the range of 0.71 - 2.71 g MJ
-1

 (Bange 

and Milroy, 2004). 

 

Radiation use efficiency 

 

A major determinant of crop growth and yield 

is radiation interception (Monteith, 1977). 

Production of assimilates by the leaves is the 

primary determinant of yield. Adequate 

carbohydrate production by the leaves is 

essential to support both vegetative and 

reproductive growth. While the pattern of 

light penetration and light interception by the 

canopy is important in most crops, it is 

particularly important in cotton because the 

earliest fruit are produced on lower branches 

of the plant in the bottom half of the canopy 

(Constable, 1986). The ability of the crop to 

intercept radiation is largely determined by 

leaf area (Hay and Walker, 1989). LAI values 

greater than 3 have been reported to intercept 

the maximum amount of radiation and 

maximized crop growth rate (Constable and 

Gleeson, 1977). Evangelos et al., (2012) 

studied the radiation use efficiency of cotton 

in two different environmental conditions and 

found that, higher productivity was observed 

to amount of incident and intercepted 

radiation and decrease in radiation use 

efficiency with increasing vapour pressure 

deficit by a slope of -0.47g MJ
-1 

kPa
-1

. 

Dehariya et al., (2012) examined the 

photosynthesis and yield of cotton and found 

the fluorescence measurements enhanced 

Fv/Fm (Fluorescence visible/Fluorescence 

measured) ratio and reduction in capacity 

after exclusion of solar UV and also exclusion 

enhanced stomatal conductance and 

intercellular CO2 concentration and reduced 

the stomatal resistance and concluded that 

exclusion of solar UV is beneficial for 

enhancing the yield of cotton plants. 

 

Effect of different growing environments 

on okra yield 

 

Environmental factors that mean, any given 

crop variety has its own potential 

requirements of and/or selective response to 

the factors of its environment like rainfall/soil 

moisture supply, day, night temperature, BSS, 

or mean air temperature, soil warmth, 

duration of darkness, light intensity, etc. these 

response and requirements which determine 

the growth and development of a plant in the 

given environment at given location (Went, 

1957). Unfavorable climatic conditions such 

as drought, edaphic factors, excess or low 

light intensity can damage the quality and 

reduce the yield (Agbogidi and Nweke, 

2005). Radiation levels can be influenced by 

climatic conditions. Cloudy conditions during 

flowering and fruit development can cause 

significant reductions in yield and fibre 

quality (Zhao and Oosterhuis, 2000). It was 

reported that plants grown under high light 

intensity are capable of stronger 

photosynthesis than those grown under 

weaker light (Knorr and Vegtmann, 1983). 

Leafs formed in shade are also thinner than 

those formed under sun or high light intensity. 

Meanwhile, different plants have optimum 

light requirements for optimum performance 

and both low, and high/excessive light 

intensities are injurious to plant growth. When 

in excess, light inhibits stem growth due to its 
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effect on gibberellins while deficit in light 

intensities tends to reduce plant growth, 

development and yield (Vergara, 1978). This 

is because low amount of solar energy, reduce 

the rate of photosynthesis and below a 

certain/minimum light intensity, the plant 

growth will fall below what is called the 

„compensation point‟ (Edmond et al., 1978). 

Optimum light requirement by okra crop must 

therefore be determined. However, with the 

optimum light intensity, crop performance 

can also be limited by inadequate availability 

of essential nutrients in the soil (Akande et 

al., 2004). Fertilizer is an important input 

contributing to crop production because it 

increases productivity and improves yield 

quality and quantity (Adeniyan and Ojeniyi, 

2003). 

 

Though the change in climate is a continuous 

process, it has become recognizable when it 

has started significant and lasting effect on 

crop production. The reasons for climate 

change cannot be underlined exactly, 

however, as per the available literature; 

growing industrialization and mechanization 

might be responsible to some extent. 

Therefore, it is clear from the results of 

previous studies climate change is going to 

have greater impact on global food security 

and therefore, more and more research is 

needed on crop weather interaction studies 

which can be used advantageously as an aid 

to crop management and for developing 

improved management practices as they have 

the large potential for increasing the crop 

production under aberrant weather conditions. 
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