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Abstract. Cucumber (Cucumis sativus L.) is a high-value horticultural commodity, but its
production has declined due to drought stress affecting plant physiology and female
flower formation. To address this issue, the use of mulch and planting spacing can modify
the microclimate and reduce inter-plant competition. This study aimed to evaluate the
effects of rice straw mulch and planting spacing on the growth, yield, and environmental
conditions of cucumber. A factorial randomized block design was employed with two
factors: mulch (no mulch and rice straw mulch) and planting spacing (40 x 60 cm, 50 %
50 cm, and 60 x 40 cm), replicated four times. Observed variables included vegetative
growth, number of male and female flower, yield, soil temperature, and soil moisture.
The study was conducted from June to August 2025 at the Agrotechnopark, Brawijaya
University. The results showed a significant interaction between rice straw mulch and 50
x 50 cm planting spacing on fruit diameter, fruit length, fruit weight per fruit, fruit weight
per plant, and plant productivity. This combination also created a more stable soil
environment. It is concluded that the application of rice straw mulch with a 50 x 50 cm
planting spacing is the optimal combination for enhancing cucumber growth and yield
through improved microclimate conditions, however, these research are limited to a
single growing season and a single experimental location.
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RESPONSE OF MICROCLIMATE FORMATION, GROWTH, AND YIELD OF CUCUMBER (CUCUMIS
SATIVUS L.) TO MULCH APPLICATION AND PLANTING SPACING VARIATION UNDER DRYLAND
CONDITIONS

INTRODUCTION

Cucumber (Cucumis sativus L.) is a high-value horticultural commodity in
Indonesia, serving as a fresh food ingredient, processed food, and in the cosmetics and
health industries due to its rich nutritional content. Data from Irjayanti et al. (2025) shows
cucumber productivity declined from 10,73 tons ha-1 in 2022 to 10,25 tons ha-1 in 2023,
and further dropped to 5,86 tons ha-1 in 2024. Land drought disrupts plant physiology,
such as stomata closure, reduced photosynthesis, and dominance of male over female
flowers, suppressing fruit yield potential.

This issue requires innovative cultivation strategies to manipulate soil
microclimate, reducing evaporation, stabilizing temperature and humidity, and
minimizing plant competition. Control efforts include applying organic mulch like rice
straw, which suppresses water evaporation, inhibits weeds, regulates soil temperature,
and enhances fertility through decomposition, proven to increase plant length, fruit
diameter, and fruit weight in previous studies. Besides mulch application, optimal
planting spacing like 40 cm x 60 cm or 50 cm x 50 cm maximizes light, water, and nutrient
absorption while reducing competition, with optimal results on cucumber fruit length and
weight. Combining mulch application and planting spacing variations has shown
potential for cucumber plants.

This research aims to study the interaction of rice straw mulch application and
planting spacing variations on growth, yield, and microclimate formation of Romansa
cucumber variety, providing adaptive cultivation recommendations for drought
conditions in East Java. The use of rice straw mulch combined with a planting spacing of
50 cm x 50 cm was able to improve the growth and yield of cucumber plants through

reduced soil temperature and increased soil moisture.

LITERATURE REVIEW

Cucumber is a seasonal fruit vegetable from the Cucurbitaceae family that grows
creeping and requires support for optimal growth. The required environmental conditions
are temperatures of 20-30°C, 12-14 hours of sunlight per day, and rainfall of around
200-400 mm per month (Karki et al., 2020). Suitable soil is fertile, loose, rich in organic
matter, not waterlogged, and has a pH of 67, as nutrient availability greatly determines
growth and yield. Macronutrients like N, P, and K, and C-organic content play an

important role in supporting cucumber productivity (Tampinongkol et al., 2021).
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Morphologically, cucumber has a taproot and shallow fibrous root system,
requiring soil that easily absorbs water and is rich in nutrients. Its stem is soft, watery,
and segmented, supporting leaf growth and transporting water and nutrients (Padmiarso,
2019). Leaves are crucial for photosynthesis and regulating plant physiology, while male
and female flowers are separate, so successful pollination affects fruit formation.
Cucumber fruit is harvested when young, with bright green color and straight shape
(Saparinto & Susiana, 2024).

Mulch modifies soil microclimate, available as organic or inorganic types (Kader
etal., 2017). Mulch suppresses evaporation, stabilizes soil temperature, and reduces weed
growth, increasing water efficiency and maintenance costs (Kartika & Kurniasih, 2021).
Rice straw mulch is easily obtained and effective in maintaining soil moisture and
temperature, improving soil structure and adding organic matter, positively impacting
cucumber growth and yield (Li et al., 2023).

Planting spacing determines plant population and competition for light, water, and
nutrients. Proper spacing provides optimal growth space and eases maintenance (Nurbaiti
etal., 2017). Environmental conditions like temperature and humidity are also influenced
by suitable spacing. 40 cm x 60 cm spacing gives best results for cucumber yield
components like fruit length and weight (Abdurrazak et al., 2013).

Although mulch application and planting spacing have been extensively studied
individually, fewer studies have examined their interactive effects on both crop
performance and soil microclimate dynamics. Nugroho et al. (2020) observed that
combined treatments produced stronger growth responses than single-factor applications,
yet mechanistic explanations linking soil temperature, soil moisture, and reproductive
outcomes remain limited. Similarly, Agustiyanti et al. (2021) and Yadav & Singh (2025)
demonstrated improved vegetative growth and fruit yield under combined mulch—spacing
treatments; however, these studies primarily focused on yield parameters without
comprehensively integrating microclimate indicators. Therefore, despite the growing
body of research on mulching and planting density, there remains a gap in understanding
how rice straw mulch and planting spacing interact to regulate soil microclimate and
subsequently influence cucumber growth and reproductive performance under drought-

prone tropical conditions. A more integrative evaluation that simultaneously considers
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plant physiological responses, yield components, and soil environmental parameters is

needed to clarify the mechanisms underlying productivity enhancement.

RESEARCH METHODS

The research was conducted from June to August 2025 at the Agrotechnopark,
Brawijaya University, Jatikerto, Kromengan District, Malang Regency, East Java. The
land is located at an altitude of 400 meters above sea level with an average daily
temperature of 27°C. The average rainfall in the Jatikerto area is 150-500 mm/year
(Saputri, 2025). The tools used in the research include digital scales, calipers, measuring
tapes, soil moisture testers, stem thermometers, stationery, and cameras. The material
used is Romansa cucumber seeds. The environmental design uses a Randomized Block
Design arranged factorially with 2 factors, namely mulch application and planting spacing
variation. The first factor consists of 2 levels, namely without mulch and rice straw muich.
The second factor consists of 3 levels, namely planting spacing of 40 cm x 60 cm, 50 cm
x 50 cm, and 60 cm x 40 cm. The design consists of 6 treatment combinations repeated
4 times, resulting in 24 experimental plots. The total plant population is 497 plants.

Cucumber plant care includes routine watering every afternoon, replanting at 7-14
days after planting to replace seedlings that do not grow or are not uniform, and installing
stakes 2—3 days after planting to support vertical plant growth. Fertilization is carried out
twice at 14 and 21 days after planting using NPK Phonska fertilizer at a dose of 300 kg
ha™! with the tugal method, accompanied by pruning at 18 days after planting to stimulate
growth and increase fruit production. Pest and disease control is carried out through daily
monitoring mechanically and chemically according to the level of attack, including
manual control of armyworms (hand picking) in mild attacks.

The variables observed in this study include the number of leaves per plant, plant
length, number of male and female flowers, fruitset percentage, minimum and maximum
soil temperature, soil moisture, number of fruits per plant, fruit diameter, fruit length, fruit
weight per fruit, fruit weight per plant, plant productivity, minimum soil temperature,
maximum soil temperature, and soil moisture. The observation results will be analyzed
using analysis of variance (ANOVA) at a 5% level. Then, it will be followed by a
Honestly Significant Difference test at a 5% level if there is a significant difference

between treatments at a 5% level.

104 | Journal of Agriprecision & Social Impact - Volume 3, No. 1, March 2026



RESULTS AND DISCUSSION
1. Number of Leaves

The results of the analysis of variance on the observation of the number of leaves
showed no interaction between the mulch application treatment and planting spacing
variation. The effect of mulch application treatment had significantly different results at
each observation age except 7 DAP, and planting spacing variation had non-significant
results at each observation age (Table 1). The research results showed that mulch
application produced more leaves compared to plants without mulch, where vegetative
growth tended to be slower and the number of leaves was fewer. According to Sharmila
and Singh (2020), organic mulch increases the vegetative growth of cucumber plants
through increased photosynthetic efficiency and nutrient uptake.

Planting spacing variation did not have a significant effect on plant length or
number of leaves at 7, 14, and 21 DAP observations. This indicates that in the early phase
of vegetative growth, the difference in distance between plants within the range of
planting spacing variation has not created a significant enough difference to affect stem
growth or leaf formation. This result is supported by Putri et al. (2023), where the non-
significant result on the number of leaves is due to the available nutrient content in the
soil that can meet the plant's needs, so the different planting spacing treatments did not
significantly affect the observed variable.

Table 1. Average Number of Leaves with Mulch Application and Planting Spacing
Variation

Number of Leaves (leaf)

Treatment 7DAP __ 14DAP 21 DAP 28 DAP 35 DAP
Mulch:
Without Mulch 3,66 6,47 b 9,11b 12,30 b 13,72b
Rice Straw Mulch 3,80 8,52 a 13,13 a 17,25 a 18,86 a
HSD 5% ns 1,29 1,51 1,83 1,87
Planting Spacing:
40 cm x 60 cm 3,70 7,41 11,58 14,58 16,16
50 cm % 50 cm 3,79 8,08 11,25 15,62 17,20
60 cm x 40 cm 3,70 7 10,54 14,12 15,5
HSD 5% ns ns ns ns ns
CC (%) 7,68 19,88 15,69 14,25 13,26

Note: Numbers followed by the same letter in the same column and treatment are not significantly different
at HSD 5 % ; ns = not significant; DAP = days after planting; HSD: Honest Significant Difference;
CC: Coefficient of Variation.
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2. Plant Length

The results of the analysis of variance showed an interaction between mulch
application and planting spacing variation on plant length observations at 28 and 35 DAP
(Table 3 & Table 4). Mulch application treatment had significantly different results at 14
and 21 DAP observations, while planting spacing variation had significantly different
results at 28 and 35 DAP (Table 2). The significant interaction between rice straw mulch
and planting spacing at 28 DAP showed that the combination of both factors was able to
provide a greater growth response compared to single treatment. The combination of rice
straw mulch with 50 cm x 50 cm planting spacing produced the highest plant length,
indicating that the moist and stable soil conditions from mulch supported plants in
utilizing growth space regulated through planting spacing more efficiently. The research
results showed that integrated management of soil microclimate and plant population is a

cultivation strategy to increase cucumber growth (Nugroho et al., 2020).

Table 2. Average Plant Length with Mulch Application and Planting Spacing Variation

Plant Length (cm)

Treatment 7 DAP 14 DAP 21 DAP
Without Mulch 12,25 19,44 b 35,69b
Rice Straw Mulch 12,83 25,05a 50,5 a

HSD 5% ns 3,07 6,49
Planting Spacing:
40 cm x 60 cm 12,66 22,62 43,83
50 cm % 50 cm 13 23,95 47,37
60 cm x 40 cm 11,95 20,16 38,08

HSD 5% ns ns ns

CC (%) 6,31 15,55 17,34

Note: Numbers followed by the same letter in the same column and treatment are not significantly different
at HSD 5 % ; ns = not significant; DAP = days after planting; HSD: Honest Significant Difference;
CC: Coefficient of Variation.
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Table 3. Average Plant Length at 28 DAP Observation with Interaction of Mulch
Application and Planting Spacing Variation

Plant Length (cm) on Observation Age 28 DAP

Planting Spacing
Mulch 40 cm % 60 cm 50 cm x 50 cm 60 cm x 40 cm
Without Mulch 59,83 a 54,16 a 50,5 a
A B A
Rice Straw Mulch 72,08 ab 93,08 a 68Db

A A A

HSD 5% 21,36

CC (%) 14,01

Note: Numbers followed by the same lowercase letter in the same row and numbers followed by the same
uppercase letter in the same column indicate no significant difference based on HSD at 0.05 level;
HSD: Honest Significant Difference; CC: Coefficient of Variation.

Table 4. Average Plant Length at 35 DAP Observation with Interaction of Mulch
Application and Planting Spacing Variation

Plant Length (cm) on Observation Age 35 DAP

Planting Spacing
Mulch 40 cm x 60 cm 50 cm x 50 cm 60 cm x 40 cm
Without Mulch 7141 a 65,58 a 58,58 a
A B A
Rice Straw Mulch 83,58 ab 104,5 a 74,16 b
A A A
HSD 5% 23,66
CC (%) 13,48

Note: Numbers followed by the same lowercase letter in the same row and numbers followed by the same
uppercase letter in the same column indicate no significant difference based on HSD at 0.05 level;
HSD: Honest Significant Difference; CC: Coefficient of Variation.

3. Number of Male Flowers, Number of Female Flowers, and Percentage of Fruitset

The results of the analysis of variance on the number of male flowers, number of
female flowers, and fruitset percentage showed no interaction between mulch application
and planting spacing variation. Mulch application treatment had significantly different
results on the number of female flowers and fruitset percentage, but not on the number of
male flowers. Planting spacing variation had non-significant results on the number of
male flowers, number of female flowers, and fruitset percentage. Environmental factors
such as temperature and water availability are known to affect the ratio of male to female
flowers, where dry conditions and high temperatures tend to increase male flowers, while
moist conditions support flowering balance (Aparna et al., 2023).

The fruitset percentage in the without mulch treatment was relatively high, but the
fewer number of female flowers resulted in lower total fruit and final yield compared to

the combination of rice straw mulch and 50 cm x 50 cm planting spacing. High fruitset
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percentage does not always correlate with harvest yield if the number of female flowers
is limited or there are resource allocation limitations for fruit development (Gao et al.,
2021). Additionally, planting spacing variation did not significantly affect the formation
of male flowers, female flowers, or fruitset percentage, indicating that the generative
phase is more influenced by microenvironmental conditions than plant density. Sitorus
and Sa’diyah (2024) research showed that planting spacing variation does not always
have a consistent effect on cucumber generative variables when environmental factors
are relatively stable.

Table 5. Average Number of Male Flowers, Number of Female Flowers, and Fruitset
Percentage with Mulch Application and Planting Spacing Variation

Treatment Generatif Growth Variables
Male Flowers Female Flowers Percentage of Fruitset

Mulch:
Without Mulch 7,11 9,25b 86,62 a
Rice Straw Mulch 6,86 12,30 a 74,61 b

HSD 5% ns 0,98 6,55
Planting Spacing:
40 cm % 60 cm 6,58 10,79 81,70
50 cm X 50 cm 8,33 11,16 77,58
60 cm x 40 cm 6,04 10,37 82,56

HSD 5% ns ns ns

CC (%) 28,11 10,47 9,36

Note: Numbers followed by the same letter in the same column and treatment are not significantly different
at HSD 5 % ; ns = not significant; DAP = days after planting; HSD: Honest Significant Difference;
CC: Coefficient of Variation.

4. Number of Fruit per Plant

The results of the analysis of variance showed no interaction between mulch
application and planting spacing variation on the number of fruits per plant. The effect of
mulch application treatment had significantly different results on the number of fruits per
plant. Planting spacing variation had non-significant results on the observation of the
number of fruits per plant (Table 6).

The increase in the number of fruits in the mulch treatment is related to the role of
mulch in maintaining soil moisture, suppressing temperature fluctuations, and increasing
the efficiency of water and nutrient utilization. The more stable soil conditions support
plant physiological activities, including the formation of female flowers and fruit

development, resulting in higher production per plant (Kartika & Kurniasih, 2021).
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Table 6. Average Number of Fruits per Plant with Mulch Application and Planting
Spacing Application

Treatment Number of Fruit per Plant
Mulch:
Without Mulch 9,25b
Rice Straw Mulch 12,30 a
HSD 5% 0,68
Planting Spacing:
40 cm X 60 cm 10,79
50 cm x 50 cm 11,16
60 cm x 40 cm 10,37
HSD 5% ns
CC (%) 2,69

Note: Numbers followed by the same letter in the same column and treatment are not significantly different
at HSD 5 % ; ns = not significant; DAP = days after planting; HSD: Honest Significant Difference;
CC: Coefficient of Variation.

5. Fruit Diameter

The results of the analysis of variance on fruit diameter observation showed an
interaction between mulch application and planting spacing variation, with significantly
different results. The interaction between mulch application and planting spacing
variation had a significant effect on cucumber fruit diameter, indicating that fruit
enlargement is influenced by the combination of soil conditions and plant growth space.
Rice straw mulch helps maintain soil moisture and temperature stability, increasing water
and nutrient absorption efficiency, and translocation of photosynthates to the fruit,
supporting larger fruit size (Yang et al., 2025). Meanwhile, suitable planting spacing
reduces competition for light and nutrients, maintaining optimal photosynthesis and
allocating assimilates for fruit growth. The combination of soil microclimate
improvement by mulch and plant population regulation is an important factor in

improving fruit physical quality (Nurbaiti et al., 2017).
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Table 7. Average Fruit Diameter with Interaction of Mulch Application and Planting
Spacing Variation

Fruit Diameter (mm)

Planting Spacing
Mulch 40 cm % 60 cm 50 cm x 50 cm 60 cm x 40 cm
Without Mulch 4778 a 47,89 a 48,55 a
B B A
Rice Straw Mulch 50,90 a 50,95 a 4933 a
A A A
HSD 5% 2,02
CC (%) 2,78

Note: Numbers followed by the same lowercase letter in the same row and numbers followed by the same
uppercase letter in the same column indicate no significant difference based on HSD at 0.05 level;
HSD: Honest Significant Difference; CC: Coefficient of Variation.

6. Fruit Length

The results of the analysis of variance on fruit length observation showed an
interaction between mulch application and planting spacing variation, with significantly
different results. The interaction between mulch application and planting spacing
variation had a significant effect on cucumber fruit length, indicating that fruit growth
response is influenced by physiological and environmental interactions between soil
microclimate and plant growth space. In the rice straw mulch treatment, fruit length
tended to be higher, especially at 50 cm x 50 cm planting spacing, showing that stable
soil moisture and better nutrient availability support fruit enlargement (Kader et al.,
2017).

Mulch helps suppress water stress and maintain plant physiological activity,
allocating assimilates more optimally to fruit organs. Meanwhile, suitable planting
spacing reduces competition between plants for light and nutrients, maintaining effective
photosynthesis and supporting maximum fruit growth. Additionally, more even light
capture efficiency in the plant canopy helps increase fruit biomass formation, improving
fruit yield and quality (Abdurrazak et al., 2013).
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Table 8. Average Fruit Length with Interaction of Mulch Application and Planting
Spacing Variation

Fruit Lenght (cm)
Planting Spacing
Mulch 40 cm x 60 cm 50 cm X 50 cm 60 cm X 40 cm
Without Mulch 16,16 a 15,97 ab 15,61b
B B B
Rice Straw Mulch 17,35 ab 17,71 a 16,54 b
A A A
HSD 5% 0,42
CC (%) 2,12

Note: Numbers followed by the same lowercase letter in the same row and numbers followed by the same
uppercase letter in the same column indicate no significant difference based on HSD at 0.05 level;
HSD: Honest Significant Difference; CC: Coefficient of Variation.

7. Fruit Weight per Plant

The analysis of variance for fruit weight per plant shows a significant interaction
between mulch application and planting spacing. The straw mulch treatment at 50 cm x
50 cm spacing resulted in higher fruit weight per plant compared to no mulch, likely due
to improved soil moisture and stable soil temperature, enhancing water and nutrient
uptake, and increasing assimilate translocation to fruits (Lusiana, 2019). Straw mulch also
protects the soil from environmental stress, optimizing fruit growth. The interaction
between mulch and spacing affects horticultural crop growth and yield through improved
soil conditions and optimal space utilization (Yadav & Singh, 2025).

Table 9. Average Fruit Weight per Plant with Interaction of Mulch Application and
Planting Spacing Variation

Fruit Weight per Plant (g)
Jarak Tanam

Mulch

40 cm X 60 cm 50 cm x 50 cm 60 cm x 40 cm
Without Mulch 134791 a 1293 a 1246,66 a
B B B
Rice Straw Mulch 1851,91 b 1962,33 a 158725 ¢
A A A
HSD 5% 182,74
CC (%) 5,3

Note: Numbers followed by the same lowercase letter in the same row and numbers followed by the same
uppercase letter in the same column indicate no significant difference based on HSD at 0.05 level;
HSD: Honest Significant Difference; CC: Coefficient of Variation.

8. Plant Productivity
The results of the analysis of variance on plant productivity observation showed an
interaction between mulch application and planting spacing variation, with significantly

different results. The application of rice straw mulch combined with 50 x 50 cm planting
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spacing gave the highest fruit weight per plant and productivity per hectare, around 58.8
tons ha-1. This result is within the range of cucumber variety productivity according to
literature. The increase in productivity in this treatment is supported by better plant
growth, more balanced flowering between male and female flowers, and a higher number
of fruit set. The positive effect of mulch application on plant productivity is also in line
with research by Uwah & Iwo (2019), which found that organic mulch can increase
horticultural productivity by 25-40% compared to without mulch.

Table 10. Average Plant Productivity with Mulch Application and Planting Spacing
Variation

Plant Productivity (ton.ha™)

Planting Spacing
Mulch 40 cm % 60 cm 50 cm x 50 cm 60 cm x 40 cm
Without Mulch 33,67b 38,79 ab 41,55 a
B B B
Rice Straw Mulch 46,29 ¢ 58,87 a 52,90 b
A A A
HSD 5% 55,35
CC (%) 5,31

Note: Numbers followed by the same lowercase letter in the same row and numbers followed by the same
uppercase letter in the same column indicate no significant difference based on HSD at 0.05 level;
HSD: Honest Significant Difference; CC: Coefficient of Variation.

9. Minimum Soil Temperature

The results of the analysis of variance on minimum soil temperature observation
showed no interaction between mulch application and planting spacing variation. Mulch
application treatment had significantly different results at 5, 10, 15, 20, 25, 30, and 35
DAP observations, while planting spacing variation had non-significant results at each
observation age (Table 11). Mulch covers the soil surface, reducing heat loss at night and
making soil temperature more stable. Stable soil temperature helps roots and soil
microorganisms work better in absorbing and providing nutrients for plants (Kader et al.,
2017). This shows that soil microclimate conditions are more influenced by mulch

application than planting spacing variation.
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Table 11. Average Minimum Soil Temperature with Mulch Application and Planting Spacing Variation

Minimum Soil Temperature (°C)

Treatment SDAP 10DAP 15DAP 20DAP _ 25DAP _ 30DAP _ 35 DAP
Mulch:
Without Mulch 21,75a  21,77a 20,94 a 21,80 a 21,11 21,72 a 21,66 a
Rice Straw 21,00b 21,195  20,13b  21,00b 21,08 21,00b  21,05b
Mulch

HSD 5% 0,19 0,24 0,4 0,29 ns 021 0,25
Planting
Spacing:
40 cm x 60 cm 2133 2141 20,58 21,37 21,04b 21,33 2129b
50 cm x 50 cm 2137 215 20,45 21,37 21,04b 21,33 2129b
60 cm x 40 cm 2141 2154 2058 21,45 212a 21,41 215a

HSD 5% ns ns ns ns 0,17 ns 0,18

CC (%) 0,6 0,76 1,3 0,91 0,69 0,67 0,8

Note: Numbers followed by the same letter in the same column and treatment are not significantly different
at HSD 5 % ; ns = not significant; DAP = days after planting; HSD: Honest Significant Difference;
CC: Coefficient of Variation.

10. Maximum Soil Temperature

The results of the analysis of variance on maximum soil temperature observation
showed no interaction between mulch application and planting spacing variation. The
research results showed that rice straw mulch application was able to lower maximum
soil temperature, especially during the day when solar radiation intensity was at its peak.
This decrease was more pronounced compared to the without mulch treatment, where soil
temperature tended to increase sharply and experience larger daily fluctuations. Mulch
application acts as a covering layer that inhibits heat flow to the soil surface, so solar
radiation is not directly received by the soil (Li et al., 2016).

Table 12. Average Maximum Soil Temperature with Mulch Application and Planting
Spacing Variation

Maximum Soil Temperature (°C)

Treatment  — 1 5 T0DAP 15DAP 20DAP 25DAP 30DAP 35 DAP
Mulch:
Without Mulch  27,94a  27,02a 25.61a 2791a 27.77a 278a 2727a
ﬁﬁledsltmw 26,97b 26,05b 25,08b 27,13b  27,08b  27.16b  2622b
HSD 5% 048 028 0.24 0.28 0,34 032 0,48
Planting
Spacing:

40cmx60cm 27,41 26,58 25,29 27,45 27,37 27,45 26,62 b
50cmx50cm 27,41 26,5 25,29 27,45 27,37 27,41 26,54 b
60cmx40cm 27,54 26,54 25,45 27,66 27,54 27,58 27,08 a
HSD 5% ns ns ns ns ns ns 0,34
CC (%) 1.18 0.7 0.63 0.68 0.83 0.79 1.2
Note: Numbers followed by the same letter in the same column and treatment are not significantly different
at HSD 5 % ; ns = not significant; DAP = days after planting; HSD: Honest Significant Difference;
CC: Coefficient of Variation.
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11. Soil Moisture

The results of the analysis of variance showed no interaction between muich
application and planting spacing on soil moisture. Mulch application had significantly
different results at every observation age. Planting spacing variation had non-significant
results at every observation age (Table 13). The results showed that rice straw mulch
application significantly increased soil moisture at all observation times, while planting
spacing variation did not have a consistent effect. Mulch covers the soil surface, reducing
water evaporation and helping maintain water reserves in the root zone. More stable soil
moisture supports plant physiological processes like nutrient absorption and
photosynthesis, allowing growth to proceed more optimally (Zhang et al., 2023).
Table 13. Average Soil Moisture with Mulch Application and Planting Spacing Variation
Soil Moisture (%)

Treatment 5DAP 10DAP I15DAP 20DAP 25DAP 30DAP 35 DAP
Mulch:
Without Mulch ~ 73,47b  76,11b  81,11b 81,38b  825b  80,97b  80.69b
Rice Straw 7597a  79,02a 84,582 8430a 8472a 8458a 84,16a
Mulch

HSD 5% 2,19 1,23 1.6 1,78 2,06 1,09 1,39
Planting
Spacing:
40cmx 60cm 7458 7791 827 83,12 8395 8333a 83.12a
50 cm x 50 cm 75 775 83,54 8333 84,16 8291a 829la
60cm x40 cm 74,58 7729 8229 82,08 82,7  82.08b 8125b

HSD 5% ns ns ns ns ns 0,76 0.98

CC (%) 1,95 1,05 1.28 1,43 1,64 0.87 1,12

Note: Numbers followed by the same letter in the same column and treatment are not significantly different
at HSD 5 % ; ns = not significant; DAP = days after planting; HSD: Honest Significant Difference;
CC: Coefficient of Variation.

CONCLUSION

The research results showed an interaction between rice straw mulch application
and 50 cm x 50 cm planting spacing on variables such as fruit diameter, fruit length, fruit
weight per fruit, fruit weight per plant, and plant productivity. The combination of rice
straw mulch and 50 cm x 50 cm planting spacing increased fruit diameter by 6.38%, fruit
length by 10.89%, fruit weight per fruit by 30.74%, fruit weight per plant by 51.76%, and
plant productivity by 51.76% higher compared to the without mulch and 50 cm % 50 cm
planting spacing treatment. The combination of rice straw mulch and 50 cm x 50 cm

planting spacing was able to lower maximum soil temperature by 3.85% and increase soil
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moisture by 4.3% compared to the without mulch and 50 cm x 50 cm planting spacing
treatment.

The result indicate that the integration of rice straw mulch with 50 cm x 50 cm
planting spacing is an effective cultivation strategy to enhance cucumber growth, yield,
and soil microclimatic conditions under the conditions of this study. However, the results
are limited to a single location and planting season, so their applicability to different
agroecological zones and seasonal conditions requires further research. Future research
should therefore include multi-location and multi-season trials, as well as long-term
assessments, to validate the consistency and sustainability of this cultivation practice

across broader environmental conditions.
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