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The Effect of Air Relative Humidit W&¥ment of Basil
inthe G
Abstract
Due to strategic location in the vicinity of the sea, Iran has i benefit from this great potential for development
in different fields. In the field of agricultural devel i | areas, various ideas have been developed in the world, one of

the successful examples of which is the coastal gre
simultaneous production of crops and freshwater. In
coastal greenhouse system, a physical modeling of a s
of this study is to evaluate the ericf of high air relative
Basil in greenhouses cultivatio

relative humidity, such as conventio
complete block design in pots, and the
the crop yield by wet Weil i

were 45.20 mm and 1.33 mg

was 1.62 and 1.53 grams, r
respectively.

esent study, by simulating the functional principles of the
dia was conducted with smart equipment. The main aim
n 80%) on the crop water requirement and crop yield of
ing values in controlled cultivation media with normal

eenhouse cultivation medias was 15.98 and 15.83, by dry weight
, the total and average of Basil water requirement during the cultivation period
I greenhouse, and 87.66 mm and 2.58 mm/day in the conventional greenhouse,

Backgrounad

pn in the vicinity of the sea, Iran has a unique capacity to benefit from this great potential for development
in different fiel importance and necessity of utilizing the potential capacities of coastal areas has led to the marine-base
development being considered at the highest levels of policy-making and planning, which can be reflected in this country's general
policies and documents.

The shortage of freshwater resources in the country, in recent years, the attitudes of administrators and decision-makers have been
directed towards developing agriculture on the coasts using seawater. In the field of agricultural development in coastal areas,
various ideas have been developed in the world so far, one of the successful examples of which is the coastal greenhouse system.
This system, by simulating the hydrological cycle and using the seawater desalination approach, enables the simultaneous
production of crops and fresh water. In this regard, in the present study, by simulating the functional principles of the coastal
greenhouse system, a physical modeling of a similar cultivation media was attempted with smart devices and equipment.
Objective:

The main aim of this study is to evaluate the effect of high air relative humidity (more than 80%) on the crop water requirement
and crop yield of Basil in greenhouses cultivation media and compare it with the corresponding values in controlled cultivation
media with normal relative humidity, such as conventional greenhouse conditions.

Methods:



The present study was conducted at the research greenhouse complex of the Faculty of Agriculture, Tarbiat Modares University.
In this study, the cultivation conditions of the crop similar to the coastal greenhouse system were provided by increasing the air
relative humidity to near saturation level using a vaporizer. This greenhouse was equipped with sensors to measure and control the
air temperature and relative humidity parameters inside and outside the cultivation media connected to central data-logger devices
and other precise measurement equipment. Measurement and recording of atmospheric data including air temperature and relative
humidity were carried out continuously and regularly simultaneously in three separate environments including the coastal
greenhouse cultivation media, the conventional greenhouse cultivation media, and the open field.

In the present study, the increasing and controlling of the air relative humidity in the coastal greenhouse physical model cultivation
media was carried out using an ultrasonic vaporizer. One of the innovations of this research in simulating the atmospheric conditions
of the coastal greenhouse cultivation media was the use of an ultrasonic vaporizer, because using of thermal vaporizer equipment
to increase water vapor in the air also will affected the air temperature in the coastal greenhouse cultivation media. Since the main
aim of this study was to investigate changes in crop water requirement and crop yield in a cultivation media with relative humidity
close to saturation (above 80%), this ultrasonic vaporizer device made this aim possible without affecting the air temperature.
Basil is a moisture-loving plant and grows better with high relative humidity. The favorable adaptation o lant to the climatic
conditions of controlled environments is one of the reasons for choosing basil for the present study. Thi riod included a
cultivation period from 27th October to 29th November 2025. The crop water requirement and th

to the field capacity limit) was measured and delivered to each one.
Also, to evaluate the crop yield of basil at the end of the cultivation period, some 0
dry weight, and fresh weight of the plant were measured and calculated in the con
cultivation media.

Results:
According to the methodology of the study, crop cultivation Wﬁonducted in

)
onm&s, including a

enhouse system were

it with the corresponding values in the conventional greenhouse
and the analysis of variance, the air temperature values in the two

d on the recorded atmospheric parameters
were approximately close to each other and

cultivation media was 84 percent, which was abo
cultivation media (56 percent), and the difference
significant at the one percent level.

Based on the results, the crop yield by wet weight in Yge co i coastal greenhouse cultivation medias was measured as

relative humidity in the conventional greenhouse
relative humidity values in these two cultivation medias was

The measurement of daily crop
The average daily crop water re
cultivation media and 2.58 mm in t
requirement of Basil durmthe crop cu
2.80 and 2.32 mm in the ional greenh
Basil during the crop cult‘lon pe

conventional greenhouse cultivatio

simeter method during the study period of this research.
ation period was 1.33 mm in the coastal greenhouse
cultivation media. The highest and lowest daily crop water
and 1.28 mm in the coastal greenhouse cultivation media and
e cultivation media, respectively. In addition, the total crop water requirement of
5.20 mm in the coastal greenhouse cultivation media and 87.66 mm in the

(average 84%), the i ater requirement of Basil decreased compared to the conventional greenhouse cultivation
media.

Conclusio
In field of d ficant difference was observed in the cultivation media in terms of plant fresh and dry weight index,

48.5% compared t0%the conventional greenhouse cultivation media. In other words, it can be said that increasing the air relative
humidity in the crop cultivation media by 1.5 times resulted in reducing the crop water requirement of Basil in the coastal
greenhouse cultivation media to half the value of this parameter in the conventional greenhouse cultivation media. Accordingly,
the efficiency of this system in reducing the crop water requirement was evaluated as very significant.
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