EFFECTS OF CONTROLLED
HUMIDITY ON THE GROWTH
OF SPRING ONIONS

ABSTRACT

This study investigates the influence of environmental factors, specifically
relative humidity on plant growth. The objective was to assess the impact of
maintaining relative humidity levels between 60% and 70% on the growth of
spring onions caried out at the Mindanao State University at Naawan - Integrated
Developmental School campus. Key parameters such as leaf appearance and
weight were measured for spring onions grown in two different environments: a
mini greenhouse equipped with a commercial humidifier and an open field. The
collected data was subjected to statistical analysis using the mean, T-test, and
Mann-Whitney U test. The findings revealed that the average weight of spring
onions grown in a controlled humidity environment was significantly higher than
those grown in the open field, where the average relative humidity was below
40%. In terms of leaf appearance, 93% of the spring onions grown in controlled
humidity exhibited normal conditions, compared to only 80% of those grown in

the open field. In conclusion, for both parameters assessed in this study, spring
onions grown in a controlled humidity environment demonstrated significantly
better growth and quality than those grown in the open field, with a significant
difference (p<0.05) observed between the two growth environments. Lastly,
based on weather conditions, the study recommends the activation of humidifiers
only during sunny weather, when relative humidity levels are considerably low.
This research contributes valuable insights to the field of agricultural science and
has potential implications for improving the yield and quality of spring onions.
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1. INTRODUCTION and family Liliaceae and popularly known
as scallion, welsh onion and Japanese
bunching onion. These plants are grown
throughout the world in a wide range of

Spring onion (Allium fistulosum L.)
belongs to subgenus Cepa, genus Allium



climates, from temperate to tropical
conditions [1]. Spring onion (Allium
fistulosum L.) is a leafy vegetable with
great health benefits to human beings
and an indispensable ingredient known
for its flavor and aroma [2, 3, 4, 5]. Since
spring onion is one of the most commonly
cultivated vegetables around the world, it
is important to understand optimal growth
conditions for this crop. [6]

Most plant problems are caused by
environmental stress, either directly or
indirectly. Many studies support that
these environmental factors include
temperature, humidity, drought, flooding,
soil properties, agronomic factors, high
salinity, cold, and heat [7, 8]. The growth
and development of onions are also
influenced by various environmental
factors, including temperature, light, and
humidity [9]. A crucial factor in plant
growth is the moisture content present in
the air, which is scientifically referred to as
relative humidity (RH). Relative humidity
is a term that has been defined in
numerous studies as the ratio of the
current amount of water vapor present in
the air to the maximum amount of water
vapor the air could potentially hold at the
same temperature[24-27].  Relative
humidity of ambient air is a critical
parameter for crop production as it
influences the water balance and
photosynthesis process in the plants [10].
Several studies have stated that humidity
plays an important role in crop production
as it influences the water balance, leaf
transpiration, and photosynthesis
processes in plants. Studies also show
that a low level of humidity will lead to low
moisture and  increase  stomatal
resistance, which leads to a reduction in
carbon dioxide uptake and
photosynthesis rate, while a high humidity
level will lead to mold and bacteria growth
and can even cause development
disorder [11, 12, 13, 14, 15, 16]. Changes
in the relative humidity and temperature
can have a direct impact on the

photosynthesis process, thus it will

influence the growth and development of
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plants. This can pose a significant
challenge for plants that have a limited
ability to regulate their water loss that
could lead to dehydration and potential
damage to the plant.

Multiple studies reported that controlling
humidity plays a crucial role in plant
growth and yield [17, 18, 19, 20]. In this
study, a humidifier was used to control the
humidity inside the greenhouse. The
humidifier is made from widely available
and cost-effective materials for the set up.
It also can help maintain an optimal level
of humidity within an enclosed
compartment that be called a "mini
greenhouse," ensuring the air retains
sufficient moisture for healthy growth. A
mini-greenhouse requires an upfront
investment for construction and materials
like bamboo, coco lumber, plastic, and
humidifiers. It offers significant
advantages, such as protection from
pests and diseases. Conversely, open-
field planting of spring onions has lower
initial costs, needing only a fence and pot,
and benefits from natural sunlight and air,
crucial for plant health. The study aimed
to determine the difference between the
growth and quality of spring onions in
humid and open air environment in terms
of their leaf appearance and weight.

2. MATERIALS AND METHODS

The experiment comparing the spring
onion plant growth in an open and closed
environment was conducted at Mindanao
State University at Naawan - Integrated




Developmental School at Poblacion,
Nawaan Misamis Oriental, 9023. This
well-equipped school provided a stable
and secured environment for the spring
onions to be planted, with sufficient
sunlight exposure and rich loam soil
nutrient. This study used a quantitative
research approach and the pre-grown
spring onions were planted and grown
inside the mini greenhouse with a
humidifier and in the open field. The
structure of the mini greenhouse is
composed of bamboo, coco lumber, and
transparent plastic cover. Four (4)
bamboos were used as pillars to ensure
the stability and support of the mini
greenhouse. Another support added is
the coco lumbers that served as the
foundation of the mini greenhouse. To
enclose, transparent plastic covers are
wrapped around the sides of the mini
greenhouse to control the humidity inside.
The mini greenhouse has an approximate
size of 6ft x 4ft x 5ft. In contrast, the open
field set up is directly exposed to the open
environment and considered as the
traditional method of planting. Both of the
growth environments have 3 plant boxes
sized containing 10 plants each.

Figure 1. Set-up of humidifiers inside
the mini-greenhouse

The humidifiers used are cost-effectively
made by using a plastic Tupperware with
2 mist-makers attached. To control the
humidity inside the mini greenhouse, a
relative humidity of 60% to 70% was
maintained for 30 days while growing the
spring onion. This is based on the study
conducted by Zheng et al. [21] suggesting
that humidity levels between 60% to 70%
maintains the optimal growth of plants. If
the relative humidity exceeded the given
standard humidity, the mini greenhouse
was opened. However, if the relative
humidity was lower than the standard
humidity, the humidifiers were turned on.
Humidifiers are only activated when the
relative humidity levels inside the mini
greenhouse are below 60% and turned off

if the humidity exceeds 70%. The relative
humidity for both plant sets was regularly
monitored and measured every hour in
the daytime, from 7:00 a.m. to 5:00 p.m.,
using an electronic hygrometer. As the
spring onions were growing, observations
were made that the spring onions in the
open field were leaner compared to the
spring onions inside the mini greenhouse.
In addition, more spring onions in the
open field failed to survive. The spring
onions were grown for twenty-eight (28)
days and harvested to determine and
evaluate the results of weight and leaf
appearance. Observations were
analyzed using the mean, T-test, and
Mann-Whitney U test.

3. RESULTS AND DISCUSSION

3.1 The growth of spring onions in
terms of weight in controlled humidity
and in the open field

The growth of spring onions, quantified in
terms of weight, under two distinct
conditions revealed that the spring onions
cultivated with controlled humidity exhibit
a significantly higher average weight of
5.8 grams compared to 4.3 grams of
spring onions in the open field. The data
is based on a sample size of 30 spring
onions for each group and the t-statistic
for these groups is 2.8462, with a p-value
of 0.0061 thus indicates the significant
difference between the two growth set-
ups. This study aligns with the findings of
Lind et al. [22] which showed stable plant
growth under controlled humidity levels of
55% to 95%. The research suggests that
optimal plant growth can be achieved
under regulated humidity. In this study,
spring onions grown under controlled
humidity conditions were larger and
heavier than those grown under
uncontrolled humidity. This highlights the
effectiveness of humidity control in
maximizing agricultural yield.

3.2 The quality of spring onions in
terms of leaf appearances in



controlled humidity and in the open
field

Results showed that 93% of spring onions
grown under controlled humidity were in a
normal condition, with 18 in good
condition, 1 excellent, 10 fair, and only 1
withered out of a sample size of 30. In
contrast, in an open field environment,
only 80% showed good conditions with 11
in good, 13 in fair conditions, and 3
withered. Both environments suffer plant
wilting disease due to water loss. Plants
were also affected by pest damages (e.g.
caterpillars & locusts). However, the
plants inside the mini-greenhouse only
suffered a minority of pest damage and
wilting while plants in the open field were
directly affected due to the open
environment. Furthermore, the mean
rank for leaf appearance was higher for
the controlled humidity group (35.42)
compared to the dependent group
(25.58). Statistical analysis yielded a U-
value of 302.5 and a significant p-value of
0.03, rejecting the null hypothesis and
suggesting that the improved leaf
appearance is likely due to controlled
humidity. A similar study conducted by
Mourik et al. [23] stated that controlling
humidity is crucial for plant growth and
yield. Both high and low humidity levels
can affect plant health, with high humidity
promoting diseases and pests, and low
humidity causing rapid water loss and
stress symptoms in plants. Therefore,
controlling humidity is essential for overall
plant health and significantly contributes
to leaf appearance.
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Figure 2. The average relative humidity of
the two treatments during activation hours
of DIY humidifier.

Findings (Figure 1) showed the average
relative humidity upon the usage of
humidifiers inside the mini-greenhouse in
comparison with the open field set-up.
The results showed that the humidifier
has maintained a consistent relative
humidity inside the greenhouse ranging
from 60%-70% during its activation hours
which is commonly from 11 AM to 4 PM
depending on the weather conditions and
heat temperatures. On the other hand,
the treatment without the use of a
humidifier has an inconsistent range of
relative humidity depending on the factors
in the open environment, dropping to as
low as 30% without the humidifier.

CONCLUSION

Findings revealed that spring onions
cultivated under controlled humidity
conditions show a marked improvement
in both weight and leaf appearance
compared to those grown in an open field.
Findings highlight the importance of
controlled humidity on maintaining the
growth and enhancing the overall quality
of the spring onions. The study also
observed that plants in the controlled
environment were generally healthier
compared to those in the open field,
which were less robust. This suggests
that managing humidity is crucial for the
health and productivity of spring onion
crops. Moreover, the study found that
humidifiers can only be useful during
sunny conditions where relative humidity
levels are considerably low. Future
studies should explore how to improve
humidifiers which will be able to control
humidity effectively regardless of weather
conditions and output, which could lead to
more efficient farming practices and
providing valuable insights for enhancing
crop cultivation techniques.
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