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ABSTRACT  

Low˗tech greenhouses (low˗techs) have been used globally to cultivate 

horticultural crops since many years, but their utilization in Bangladesh is a 

recent phenomenon. Moreover, information on altered microclimate inside 

the low˗tech is hardly reported. An investigation has been conducted in the 

Crop Botany Field Laboratory, Bangladesh Agricultural University (24o72´N, 

90o43´E and 18 masl), Mymensingh during the late autumn to winter seasons 

from mid-October to mid-February of 2015/16, 2016/17 and 2017/18 years to 

find out the variation in microclimatic parameters between inside and outside 

of low˗techs and to evaluate the suitability of altered microclimate inside the 

low˗techs for off˗season production of high value crops in Bangladesh. Three 

low˗techs were erected in each year using bamboo frame covered with single 

inflated polyethylene film (thickness = 0.2 mm). Major microclimatic 

parameters inside and aside outside the low˗techs were measured with 

standard devices or techniques. Around 30 percent incoming 

photosynthetically active radiation (PAR) was cut˗off by low˗tech cover 

during solar noon when the sun’s zenith gets minimum value (around 0o). 

However, this cut˗off portion of PAR was gradually increased with the 

sunrise and sunset when zenith is around 90o. During the daytime, low˗tech 

retains higher air temperature than that found at outside and the differences 

in air temperature between inside and outside of low˗techs was gradually 

increased after sunrise with a peak difference of 7 to 9 oC following the solar 

noon (i.e., 13:00-14:00 hour). No distinct variation in relative humidity was 

recorded between inside and outside of the low˗tech. Low˗tech cover retains 

higher soil temperature than that was recorded in outside. The variation of 

both air and soil temperatures between inside and outside of low˗techs was 

higher during the daytime but lower at nighttime or even at daytime when the 

sky remained overcast. The variation in microclimatic parameters under 

low˗techs not only protect the growing crops from climate vagaries during 

autumn, winter and spring seasons but also provide suitable warmer 

environment for growing many high value crops during that seasons and thus 

crop production in off˗season and/or season extension benefits can easily be 

achieved by low˗techs. 
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I. INTRODUCTION 

Low˗tech greenhouse (‘Low˗tech’) that represents a semi-

circular, square or elongated structure constructed with 

bamboo and/or wood and polyethylene film are usually 

transparent or clear in appearance as a cladding material [1]. 

It is also known as a hoop greenhouse, hoophouse, high 

tunnel, polytunnel or polyhouse. It has the advantage of 

being relatively inexpensive compared to greenhouses. 

Unlike the hi-tech or professional greenhouses, no particular 

tool for controlling environmental traits inside the 

low˗tech is given. Recent designs permit sowing and 

harvesting devices to pass inside the low˗tech covers so as 

to mechanized production. The use of low˗tech greenhouse 

can extend the growing season considerably whether with 

early cropping at the beginning of the season or extended 

cropping at the end of the season [2], [3]. In order to provide 

favourable environment for plant growth and development, 

cultivation of crops using low˗techs and some other related 

structures is called protected cultivation [4], [5]. 

Partial control of microclimatic elements like light, 

temperature, humidity, ventilation, etc. which have a major 

influence on plant growth and development can be achieved 

through low˗tech greenhouse or polyhouse [6]. Crop 

productivity can be improved with the low˗techs by altering 

or enhancing daytime light quality and preventing heat loss 

at night [7]. Low˗tech commonly enhances air temperature 

in the daytime for favorable production of some winter 

crops providing their continuous supply to markets around 

the year [8]. So, low˗techs are gaining popularity day by day 

for the production of vegetables and other horticultural 

crops worldwide [9], [10]. The elevated temperature inside 

the low˗tech reduces the life span by meeting the heat 

demands or degree days of growing crops. For example, 

elevated air temperature inside the low˗techs directly 

influences fruit precocity in tomatoes and strawberries with 

a harvesting time 7 to 21 days earlier compared to the open 

field [3], [11]-[13]. 

http://en.wikipedia.org/wiki/Temperature
http://en.wikipedia.org/wiki/Humidity
http://en.wikipedia.org/wiki/Ventilation_(architecture)
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Air temperature often goes below the minimum threshold 

level for the production of many crops during the late 

autumn through winter seasons in Bangladesh. Thus, there 

are huge scopes of using the low˗tech technology to elevate 

air temperature during the winter season for the cultivation 

of high-value crops like cucumber, tomato, strawberry, 

watermelon, okra, etc. for getting their premium market 

price and year round availability in Bangladesh. The 

low˗tech being a low cost technology, farmers can use this 

affordable technique for the production of horticultural 

crops. But there exist some knowledge gaps among the 

stakeholders like scientific communities, extension workers, 

farmers, etc. in Bangladesh on what extent or magnitude the 

microclimatic parameters can be modified by the low˗tech 

technology suited for the target crops. A number of studies 

were conducted worldwide for crop production under 

low˗tech structures but studies on their ability to modify 

microclimate in detail are quite scanty. Therefore, the 

present study was carried out to evaluate the microclimatic 

parameters that can be modified by the low˗techs from late 

autumn through winter seasons in Bangladesh.  

 

II. MATERIALS AND METHODS 

A. Study Site 

The investigation was carried out at the Field Laboratory 

of the Department of Crop Botany, Bangladesh Agricultural 

University (BAU), Mymensingh (24o72´N latitude, 90o43´E 

longitude and 18 meter altitude from sea level). 

B. Construction of Low˗tech Greenhouse 

Three low˗techs (each of 7.3×4.3 m size and represents a 

replication of the experiment) were constructed on a weed 

free, leveled and rectangular land. Initially the land required 

as per size of a low˗tech, six points in each side and in the 

midline between them were marked at equal distance. In 

each marked point, a 15 cm diameter hole to a depth of 

50 cm was prepared to evacuate the soil therein to erect 2 m 

long bamboo poles in the side holes and 2.7 m long bamboo 

poles in the central holes by filling and tightly pressing the 

soil around them. Thus, the heights in middle (i.e. central) 

and both sides of a low˗tech were 2.2 m and 1.5 m, 

respectively. Atop of the central poles, a 7.3 m long and 

slender bamboo was fixed longitudinally and then bamboo 

strips were placed crossing atop long bamboo and fixed 

them on site pegs in such a way so that the structure 

becomes a Quonset (D˗shape). Some bamboo strips have 

also been placed both length- and breadth-wise and tied with 

the structure to provide more strength. 

After the erection of the bamboo frame (D˗shape), single 

inflated polyethylene film 0.2 mm (200 µm) thick was 

spread over the whole structure from one end to another 

carefully to avoid any puncture or tear in the film. The lower 

edge of the polyethylene film on both sides was fixed with 

bamboo strips in such a way so that it could be folded up 

and down for ventilation in the low˗tech when required and 

the ventilation was furnished particularly to reduce the high 

humidity in the low˗tech. A gate made with polyethylene 

film and bamboo strips were installed in each low˗tech to 

get in and out of them for necessary operations like 

plantation, water supply, weeding, data collection, etc.  

C. Data Collection 

Data on microclimatic variables such as 

photosynthetically active radiation (PAR), air and soil 

temperatures and relative humidity inside and outside the 

low˗techs were recorded. PAR (in µmolm˗2s˗1) represents 

about 45% of solar radiation (in W m˗2). A Radiometer 

(Model LI-189, Li-Cor, Lincoln, NE, USA) connected to a 1 

m˗long Line Quantum Sensor (SR. NO. LQA 1401, Li-Cor, 

Lincoln, NE, USA) were used to record the data on the 

incoming PARs inside and outside of the low˗tech. PAR 

data were collected during cloud-free or blue sky conditions. 

The percentage of PAR transmission through the low˗tech 

cover was computed by subtracting PAR inside the low˗tech 

from PAR available at the natural outside which was 

divided by PAR available in the open field and then 

multiplied by hundred (100). That is: 

 

 

 
 

Air temperature and relative humidity (RH) were 

recorded with Indoor˗Outdoor Digital Thermohygrometers 

(HTC-1 LCD Digital Thermometer Hygrometer) installed in 

each low˗tech. Soil temperature was recorded at 1, 5, and 10 

cm depths with a glass-made long thermometer covered 

with stainless steel metal case.  

 

 

 

TABLE I: SALIENT CLIMATIC FEATURES OF SOME DAYS WHEN MICROCLIMATIC MEASUREMENTS WERE PERFORMED 

Salient features 
Measurement datea 

4 Nov 2016 19 Nov 2016 20 Nov 2015 5 Dec 2017 10 Dec 2016 

Day of year (DOY) 309 324 324 339 345 
Air pressure (mb) 1009 1010 1012 1010 1010 

Mean temperature (oC) 27.2 21.9 24.5 21.0 21.5 

Dew point temperature (oC) 22.0 17.0 18.0 16.0 15.0 
Mean water temperature (oC) 23.9 19.4 21.5 17.9 17.5 

Mean relative humidity (%) 90 78 78 79 83 

Total rainfall (mm) 0.00 0.00 0.00 0.00 0.00 
Mean wind speed (kmph) 5.38 2.13 2.16 1.63 2.98 

Sun shine duration (hr) 0.9 8.7 8.8 8.9 6.2 

Total solar radiation (W m˗2) 103 216 - - 159 
Pan evaporation (mm) 3.5 2.6 2.5 2.2 2.5 

aArranged as per sequence of the number of Day of Year (DOY). 

Source: Meteorological Observatory of the Bangladesh Meteorological Department collected from the Department of the irrigation and water 

Management, BAU, Mymensingh. 
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All microclimatic parameters were measured at hourly 

intervals on 5 different days in November and December 

months of 2015, 2016, and 2017. Salient climatic features of 

those days are stated in Table I. 

D. Data Analysis 

The collected data analyzed statistically using the 

MSTAT˗C Package Programme [14]. The Least Significant 

Difference (LSD) was used to compare the means. 

 

III. RESULTS 

A. Day Time-course of Incident PAR and Light Cut˗off by 

Low˗tech Cover 

The sun starts to supply direct radiation on a place in the 

earth in the morning upon its rising in the east. The amount 

of incident radiation just after sunrise is very low as it is 

subjected to travel longer distances through the atmosphere 

with maximum zenith angle (90o) i.e. sun low in the sky 

(Fig. 1). With the advancement of day, the sun’s zenith 

angle is minimized along with the sun high in the sky that 

offers a higher amount of light. The intensity of sunlight 

gets peaks on solar noon (around 12:00 hour) when it falls 

almost perpendicularly on the earth (zenith angle = 0o). 

Thereafter the amount of solar radiation gradually decreases 

to get zero on sunset. On an overcast or cloudy day, there 

was no distinct pattern of solar radiation with time (Fig. 1a). 

On any sunny day, the amount of PAR from sunrise to 

sunset exhibited a normal distribution pattern as shown in 

Fig. 1b-e. However, this normal distribution pattern along 

with the daytime light immediately disrupted if any obstacle 

like cloud cover has appeared as a barrier on the radiation 

path as shown in Fig. 1a. The low˗tech internally gets a 

lower amount of solar radiation as compared to that incident 

outside and the variation was found significant (Fig. 2). 

A remarkable portion of solar radiation that incident from 

sun was cut˗off by low˗tech cover. This cut˗off portion of 

incident light was found highest during morning time which 

gradually reduced towards the solar noon (Fig. 3). 

Thereafter, the percentage of cut˗off light steadily increased 

again towards sunset. That is, the portion of cut˗off light by 

low˗tech cover is a function of sun’s zenith angle. In other 

word, it is a function of light quantity and light quality. 

Direct light or solar beam that maximized at solar noon was 

less cut˗off while the diffuse light that much available at 

higher zenith angle during morning and following afternoon 

was highly cut˗off by the low˗tech cover. Overall, around 30 

percent incoming solar radiation was cut˗off by low˗tech 

cover at solar noon (Fig. 4) when sun’s zenith gets 

minimum value i.e. around zero. However, this cut˗off 

portion of sunlight was more than 30 percent on the basis of 

day-time (from sunrise to sunset). 

 

   

a b c 

  
d e 

 

Fig. 1. Day time-course of photosynthetically active radiation (PAR, µmol m-2 s-1) inside the low-tech and that at outside at different dates of measurements 

(a-e). Attached vertical bars (without cap) represent the standard deviation (±) of mean (n = 3) while detached vertical bars (capped) represent the Least 

Significant Difference (LSD) at 5% level of probability (P<0.05). Solar hour refers the Bangladesh Standard Time =  Greenwich Mean Time (GMT)  + 6 

Hours. Overcast sky after 10th hour: (a) 4 November 2016; Fine sky throughout day: (b) 19 November 2016; (c) 20 November 2015;  

(d) 5 December 2017; (e) 10 December 2016. The dates are arranged as per the sequence of the number of Day of Year (DOY). 
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Fig. 2. Incident photosynthetically active radiation (PAR) during solar noon time and that measured throughout the day from sunrise to sunset (i.e. total light 

hours) at inside the low˗tech and that at outside at different dates of measurement. Attached vertical bars (without cap) represent the standard deviation (±) 

of mean (n = 3) while detached vertical bars (capped) represent the Least Significant Difference (LSD) at 1% level of probability (P<0.01). The dates are 

arranged as per sequence of the number of Day of Year (DOY). The sky remained overcast after 10 th hour on 4-Nov-2016 while the other dates remained 

fine throughout the day. 

 

   

a b c 

  
d e 

Fig. 3. Percentage of cut˗off photosynthetically active radiation (PAR) by low˗tech cover at various dates of measurements. Vertical bar represents the 

standard deviation (±) of mean (n = 3). Solar hour refers the Bangladesh Standard Time =  Greenwich Mean Time (GMT)  + 6 Hours. Overcast sky after 
10th hour: (a) 4 November 2016; Fine sky throughout day: (b) 19 November 2016; (c) 20 November 2015; (d) 5 December 2017; (e) 10 December 2016. 

The dates are arranged as per sequence of the number of Day of Year (DOY). 

 
Fig. 4. Percentage of photosynthetically active radiation (PAR) cut˗off by low-tech cover during solar noon time and throughout the day from sunrise to 

sunset (total light hours). Attached vertical bars (without cap) represent the standard deviation (±) of mean (n = 3) and detached vertical bars (capped) 
represent the Least Significant Difference (LSD) at 1% level (except *P<0.05) of probability. NS = Not significant. The dates are arranged as per sequence 

of the number of Day of Year (DOY). The sky remained overcast after 10th hour on 4-Nov-2016 while the other dates remained fine throughout the day. 
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B. Diurnal Time-course of Air Temperature 

Air temperature remains low during night hours. From the 

time of sunset, it gradually decreases over the nighttime and 

get lowest value just prior to sunrise (Fig. 5). Air 

temperature has a direct relation with solar radiation and is 

sensitive to even small fluctuation of sunlight. Thus, soon 

after sunrise, air temperature rapidly increases with the 

advancement of the day and gets to a peak around 13:00 

hour while solar radiation gets peak around 12:00 hour. That 

is, the daytime pattern of air temperature follows the pattern 

of solar radiation with about one hour time lag to get its 

peak. Diurnal pattern shows that low-tech retains higher air 

temperature than that found outside of the low-tech structure 

(Fig. 5). However, the variation of air temperature between 

inside and outside of low-tech was gradually increased after 

sunrise and maximum variation was recorded following the 

solar noon (Fig. 6).  

 

   
a b c 

  

 

d e  

 

Fig. 5. Diurnal cycle of air temperature and soil temperature at 1, 5 and 10 cm depths between inside and outside of low-tech greenhouse on different days. 

Each point represents the mean of 3 replications while standard deviation (±) of mean is not shown for the sake of clarity. Solar hour refers the Bangladesh 
Standard Time =  Greenwich Mean Time (GMT)  + 6 Hours. The sky remained overcast after 10th hour on 4-Nov-2016 while the other dates remained fine 

throughout the day. (a) 4 November 2016; (b) 19 November 2016; (c) 20 November 2015; (d) 5 December 2017; (e) 10 December 2016. The dates are 

arranged as per sequence of the number of Day of Year (DOY). 
 

 
Fig. 6. Air temperature measured at inside and outside of the low˗tech. Diurnal mean indicates the average value found from 24 hours of a day while peak 
hour indicates the value found when air temperature was highest. Attached vertical bar (without cap) represents the standard deviation (±) of mean (n = 3) 

while detached vertical bar (capped) represents the Least Significant Difference (LSD) at 1% level (P<0.01) of probability. The dates are arranged as per 

sequence of the number of Day of Year (DOY). The sky remained overcast after 10th hour on 4-Nov-2016 while the other dates remained fine throughout 
the day. 
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The daytime and nighttime temperatures were separately 

analyzed and found that the variation in air temperature 

between inside and outside of the low-techs was highly 

significant P<0.01 during daytime while during nighttime 

such variation was little but significant with P<0.05 (Table 

II).  

C. Diurnal Time-course of Soil Temperature and 

Movement of Heat in Soil 

Soil temperature exhibited as a function of air 

temperature but with a few hour time-lags to attain its peak 

value. Soil temperature at 1 cm, 5 cm and 10 cm depths got 

peak in 13:00, 14:00 and 15:00 hours (Fig. 5), respectively, 

while air temperature got peak in 13:00 hour. After reaching 

the peak, soil temperature rapidly decreased till sunset 

followed by steadily and slowly declined till just before the 

sunrise when soil temperature got minimum value in diurnal 

cycle. Variation in soil temperature between inside and 

outside of low-tech was minimum during nighttime and 

maximum during daytime.  

Diurnal variation in heat movement was gradually 

minimized with increasing the depth of soil. In day time, 

surface (top) soil got warmer than sub-surface (deep) soil 

both in inside and outside of low-tech but soil at 10 cm 

depth retained high temperature during nighttime compared 

to that at 1 cm depth. The soil temperature inversion was 

occurred during 10:00 AM when heat (as reflected by the 

value of temperature) in 1 cm depth superseded the heat that 

retained at 10 cm depth. An opposite inversion of heat was 

occurred at 16:00 hour (4:00 PM) when soil heat in 1 cm 

depth rapidly looses than the heat at 10 cm depth of soil. 

Soil temperature at 5 cm depth showed the intermediate 

value that found in 1 cm and 10 cm depths of soil. 

Temperature of soil outside the low-tech showed rapid or 

quick oscillation than the temperature of soil inside the low-

tech. Irrespective of the depths, soil under low-tech cover 

showed higher temperature as compared to that recorded in 

nearby soil outside the low-tech. Such variation in soil 

temperature was found lower during night hours but higher 

during the day hours. The aforesaid variation in soil 

temperature was found insignificant when the sky remained 

overcast (Fig. 5a) as compared to that at sunny days (Fig. 

5b-e).  

D. Diurnal Time-course of Relative Humidity  

Relative humidity (RH) represents the ratio of amount of 

water vapor actually present in air to maximum amount of 

water vapor held by air at same temperature. That is, it is the 

ratio of the partial pressure of water vapor to the equilibrium 

vapor. A higher percentage of RH means that the air–water 

mixture is more humid. During night especially from 19:00 

(7:00 PM) to 6:00 hours (during morning), the RH was 100 

percent i.e., air was fully saturated with water vapour and is 

at its dew point (Fig. 7). Results reveal that the differences 

in RH between inside and outside of the low-tech was very 

little or insignificant during nighttime. With progressing of 

daytime, the RH gradually reduced to get an off-peak 

(lowest RH) hour after solar noon. In an overcast and windy 

day (5.38 kmph as observed in 4 November 2016) (Table I), 

no distinct diurnal pattern of RH and its variation was 

observed between inside and outside of low-tech (Fig. 7a). 

However in any sunny day, the variation of RH between 

inside and outside of low-tech during daytime hours was 

lowest (Fig. 7b-e). The relative humidity from diurnal mean 

and that observed in off-peak hour was also not varied 

between the inside and outside of low-tech (Fig. 8).  

 

IV. DISCUSSION 

Sunlight, the electromagnetic radiation acts as a unique 

source of energy or heat for earth˗environment system. The 

sunlight consists of short-wave radiation (0.3˗3.0 µm) that 

can easily penetrate and pass through the polyethylene film 

used in roof and wall of the low-tech greenhouse. At the 

same time, poly˗film also resists photosynthetically active 

radiation (PAR) (0.4˗0.7 µm) as much as 30 to 40 percent to 

transmit it into the low-tech tunnel [12]. This result 

corresponds to our findings. This declined in light intensity 

as much as 30 to 50 percent inside the low-tech greenhouse 

compared to that at the nearby open field was also reported 

by many researchers [5],[15-17]. Moreover during winter 

time, when the low-tech technology is being used or to be 

used, naturally it receives low light intensity due to short 

day length and sun low in the sky. Therefore, in winter 

overall reduction in PAR inside the low-tech may be a 

barrier for optimum growth and development of crops 

especially C4 species. Nevertheless, the C3 species that 

covered about 85% crop plants support photosynthesis with 

a lower light intensity [18]. It is possible to provide 

supplemental light but research-based recommendations 

specifically for cost-effective lighting for winter crop 

production in low-tech are scanty [19]. Extra light can also 

be supplied by installing solar panel systems with 

compromising some initial investment. New researchers 

could investigate this matter.  
 

TABLE II: NIGHT˗ AND DAYTIME AIR TEMPERATURE UNDER INSIDE LOW˗TECH AND THAT AT OUTSIDE IN DIFFERENT DATES OF MEASUREMENT 

Treatments 

Measurement date (DOY)a 

4 Nov 2016 (309) 19 Nov 2016 (324) 20 Nov 2015 (324) 5 Dec 2017 (339) 10 Dec 2016 (345) 

Night time Day time 
Night 

time 
Day time 

Night 

time 

Day 

time 

Night 

time 
Day time Night time Day time 

Low-tech 

inside 
24.9±0.2 29.9±0.1 17.0±0.4 33.8±0.5 16.6±0.3 33.5±0.5 16.1±0.2 32.1±0.3 16.3±0.1 28.9±0.4 

Outside 24.0±0.1 26.7±0.2 15.9±0.3 26.3±0.3 15.6±0.3 26.3±0.5 15.0±0.2 25.4±0.2 15.1±0.3 22.6±0.5 

LSD0.01 0.46* 1.59 0.44* 2.78 0.84* 2.83 0.59* 1.05 0.51* 5.38 
aArranged as per sequence of the number of Day of Year (DOY) as shown in parenthesis.  

Figure following the ± sign represent the standard deviation (SD) of mean (n = 3). 

LSD0.01 indicates the Least Significant Difference between the values found from inside and outside of the low-tech at 1% level (except *P<0.05) of 

probability. 
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Fig. 7. Diurnal time course of relative humidity under low-tech and that found in outside at various dates of measurements. Vertical bar represents the 
standard deviation (±) of mean (n = 3). Solar hour refers the Bangladesh Standard Time =  Greenwich Mean Time (GMT)  + 6 Hours.  Overcast sky after 

10th hour: (a) 4 November 2016; Fine sky throughout day: (b) 19 November 2016; (c) 20 November 2015; (d) 5 December 2017; (e) 10 December 2016. 

The dates are arranged as per sequence of the number of Day of Year (DOY). 

 

 
Fig. 8. Relative humidity (RH) measured at inside and outside of the low˗tech. Diurnal mean indicates the average value found from 24 hours of a day while 

off˗peak hour indicates the value found when RH was lowest. Vertical bar represents the standard deviation (±) of mean (n = 3). The dates are arranged as 

per sequence of the number of Day of Year (DOY). The sky remained overcast after 10th hour on 4-Nov-2016 while the other dates remained fine 
throughout the day. 

 

Soon after the sunlight gets into the low-tech to strike soil 

or crop plants therein, the energy from short-wave solar 

radiation converts into heat energy to release as long wave 

or thermal radiation which cannot gets out of the 

polyethylene film for their poor penetration power and thus, 

the thermal radiation is trapped inside the low-tech [18]. As 

a result temperature inside the low-tech is increased and the 

process is called the greenhouse effect [20]. Therefore, 

daytime air temperature inside the low˗tech goes far above 

as much as 3 to 20oC than that found outside of the low-tech 

[3], [13],[15], [16], [21], [22]. During the nighttime as the 

source of sunlight is disappeared and concomitant diffusion 
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of previously trapped heat inside the low-tech is occurred 

that led to create little or no variation in air temperature than 

that at outside. The minimum influence of low˗tech cover on 

modifying the relative humidity is attributed due to the non 

air-tight conditions of tunnel structure and the finding is 

corroborated with the results reported by [3] and [17]. 

However, the relative humidity was found higher in a 

controlled hi-tech greenhouse [1] with an average 4.7 

percent maximum and 10.6 percent minimum values [23].  

Elevated air temperature under low-tech had induced 

increment in soil temperature. Simply, soil temperature is 

directly related to air temperature. Studies have shown that 

soil temperature inside the plastic low tunnel is 2˗5oC higher 

than temperature recorded in open field soil [13], [21]. The 

result is also supported by [3]. Virtually, root or rhizosphere 

temperature is assumed to be the same as the soil 

temperature that has significant influence on crop growth 

and productivity [24]-[26]. Thus, soil temperature should be 

taken into account for producing crops inside the low-tech.  

Solar energy is the sole agent to create variation in heat 

and temperature of an object and thus air temperature is 

directly changed with intensity of solar radiation. So, 

daytime course of air temperature follows the distribution 

pattern of solar radiation with about one to two hours time 

lags in a diurnal cycle [27]. Heat in air influences soil to 

change its temperature and thus air temperature remains 

higher than soil temperature during the day hours. During 

night, air temperature quickly drops due to the absence of 

sun but soil loses heat slowly. Thus soil temperature at night 

hours remains higher than air temperature because the rate 

of heat dissipation by the sub˗layer soils is slower than that 

from surface (ground) soil or atmosphere [18]. That’s why 

soil temperature in night hours had a little change with soil 

depth. Thus, deeper the soil, greater the stability against the 

soil temperature change. Therefore, diurnal change of soil 

temperature is gradually leveled˗off with depth.  

Low˗techs are mainly used in temperate regions alike to 

greenhouses and cloches (row covers). But in summer, 

temperatures under low-tech may be too high for some 

crops. Thus, effective ventilation system should be created 

during sitting the low-tech structure to dissipate heat load 

and vapour. Greenhouse fitted with fan and pad system can 

bring down the temperature by 10˗12 oC [28]. Top ridge and 

side ventilation also gives good fresh air exchange and 

lowers the temperature [23]. Thus a low-tech not only 

increases the temperature but the system could also reduce 

the temperature inside it. The reduced temperature could 

bring suitable environment during summer season for 

growing many crops those need lower temperature than the 

ambient one. Thus the low-tech greenhouse can be used to 

extend the growing season whatever the crops need to 

elevate or to reduce the temperature. Such type of protected 

cultivation using low-tech structure creates a favourable 

environment to obtain a yield that is as close to maximum as 

possible [10].  

Off˗season cultivation has gained popularity among the 

vegetable growers of the world [9]. Low˗tech is a cheap and 

better way for off˗season production technology and can be 

utilized for year round (i.e., season extended) vegetable 

cultivation of high value crops such as parthenocarpic 

cucumber, muskmelon, capsicum, virus free high quality 

seedlings, quality hybrid seed etc. The technology has 

attracted considerable research interest as it can improve 

fruit precocity due to forcing on earlier flowering and 

fruiting [22], [29]. So, low-tech greenhouse caters to season 

extended and off˗season production of vegetables and 

farmers can get fetch or premium price of their products. 

Low-tech greenhouse has spread in recent years because 

it protects crops from the damage due to bright sunlight, 

intense heat, strong winds, hailstones, cold waves and frost 

etc. [15], [30] and even it can kill the unwanted fungi, 

viruses, bacteria etc. to sterilize soil by generating immense 

heat within it. It can also be used as a tool for disease 

resistance breeding programmes [31], [32].  

 

V. CONCLUSION 

Low-cost or low-tech greenhouse can remarkably modify 

the microclimate inside it. It creates warmer environment 

required for growing high value horticultural crops like 

cucumber, tomato, strawberry, watermelon, okra etc. during 

winter (off season) in Bangladesh when ambient 

temperature often falls below the cardinal limits of those 

crops. Thus this simple technology can effectively be used 

for season extension and/or off-season production of high 

value crops to make them available with premium price 

round the year in Bangladesh.  
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