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Article Info Abstract

In Indonesia, corn is an important commodity that serves as the second source of
carbohydrates after rice, whose productivity is influenced by management practices
applied during cultivation. This research aimed to determine the effects of different
management practices on the growth and yield of corn. This research was arranged
in a single-factor Randomized Complete Block Design, with different agriculture
management practices as treatments, consisting of TI1 = Best Practices (Drip Irrigation
+ Rice Husk + Mycorrhiza), TI2 = Farmers’ Practices (Furrow Irrigation) + Mycorrhiza,
and TI3 = Farmers’ practices (Furrow Irrigation). The data observed were analyzed
using Analysis of Variance and followed by the Post Hoc Tukey’s HSD at a= 5%. The
results showed that the TI1 produced significantly higher plant height, stem diameter,
leaf dry weight, weight of cob with cornhusk and kernel dry weight, and effectively
suppressed weed growth compared to TI2 and TI3. TI1 produced a significantly higher
number of leaves, root dry weight, and total dry weight compared to TI3, but not
significantly different compared to TI2. TI1 produced not significantly different stem
dry weight and harvest index compared to TI2 and TI3. The kernel dry weight per
plant observed in TI1 was 157.63 g, which was 14.22% and 22.91% higher than in
TI2 and TI3, respectively. Based on the coefficient correlation and path analysis, the
number of leaves, plant height, and total dry weight should be considered as important
plant growth variables to produce high kernel dry weight.
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INTRODUCTION

Corn or maize (Zea mays L.) is one of the most
important cereal crops worldwide that can be used to
produce feed, fuel, and as a raw material for diverse
products at the industrial level (Ranilla, 2020). The
need for corn will continue to increase in line with the
increase in demand from consumers. Corn productivity
and production in Indonesia reached 5.6 tons.ha™
and 25.18 million MT of dry kernels by 2022 (Suwandi,
2022). The productivity of corn in Indonesia is still
below its potential productivity, which can reach
12.83 tons.ha™ (Aristya and Samijan, 2022).

Corn productivity is influenced by the management
practices applied during cultivation. Crop management

including land preparation, fertilization, irrigation,
weed control, and pest and disease management is
carried out as a practical management that aims to
improve the growth, development, and yield of crops.
In contrast to other crops, corn is very sensitive to
water availability during the growth stages. Corn
production requires significant amounts of water
(Henry and Krutz, 2016) to improve yield (Spencer
et al., 2019), while water scarcity is becoming more
serious globally as a result of climate change and
population increase (Wang et al., 2021). One of the
efforts to increase corn productivity is by irrigation
water management (Asres, 2023).

Cornirrigation can be done using various techniques
to ensure sufficient water supply for plant growth and
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production. The selection of appropriate irrigation
techniques must consider various factors such as soil
conditions, topography, crop types, climate, water
availability and quality, available infrastructure, and
investment to obtain optimal results (Rai et al., 2017).
Drip irrigation technology is a new type of surface
irrigation technology used to adapt to the development
of water-saving agriculture and used in arid and
semi-arid regions (Wang et al., 2021). Drip irrigation
is now commonly used for corn cultivation to increase
crop yield and Water Use Efficiency/WUE (Ma et al.,
2021).

Drip irrigation is a proven technology to reduce
water conveying and application losses (Sujatha et
al., 2023). In drip irrigation, water is supplied to the
crop drop by drop at a very low rate from a small hose
with outlets called emitters for drippers. Drip irrigation
is 40% more efficient because it uses 40% less water
than the conventional method of irrigation (Ranjan
and Sow, 2021). Drip irrigation can effectively improve
the growth, yield, and WUE of corn (Liu et al., 2022).
Drip irrigation is better performed to improve crop
water productivity than conventional irrigation systems
(Asres, 2023).

Combining drip irrigation with organic mulch is a
highly effective approach to sustainable agriculture.
When combined with mulching, this technique improves
fertilizer utilization and reduces water consumption
(Yang et al., 2023). Using organic mulch reduces water
stress in the root zone area and increases organic
matter, crop yield, and water productivity while providing
energy savings of up to 50% (Alhashimi et al., 2023).
Combining drip irrigation with rice husk as an organic
mulch can provide benefits such as reducing evaporation
losses (Sudprasert and Sankaewthong, 2018), increasing
nutrient efficiency (Thiyageshwari et al., 2018), reducing
or preventing runoff and soil loss in loamy soil (Ahmadi,
Ghasemi and Sepaskhah, 2020), and inhibiting weed
growth (Nurjanah et al., 2021).

The intensive practices of modern agriculture have
an adverse environmental impact on soils, increasing
greenhouse gas emissions, nutrient leaching due to
intensive fertilizer application, soil erosion, and
decreasing biodiversity (Karimi et al., 2020). Therefore,
seeking environmentally friendly management practices
is very important to reduce these adverse impacts. This
research has suggested beneficial microorganisms.
Beneficial microorganisms as bio-stimulants and
biocontrol have an important role in plant growth and
health (Compant et al., 2019), strengthen beneficial
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microbial networks and determine the biological
quality of soils (Torres, Yu and Kaan Kurtural, 2021),
and improve plant nutrition and crop productivity
under environmental stress (Jalal et al., 2023).
Arbuscular mycorrhizae fungi are vital symbionts
due to their multiple benefits to mitigate these
adverse impacts (Pop-Moldovan et al., 2021).

Arbuscular mycorrhizae fungi can form hyphal
structures that expand the absorption area of the
roots (Miceli et al., 2023). This helps corn plants to
absorp essential nutrients such as Phosphorus and
other nutrients that tend to be difficult to reach in the
soil (Buzo et al., 2022). Inoculation of mycorrhiza in
corn plants can increase corn productivity (Agbodjato
et al., 2022) and sustainability production (Pedroso
etal., 2022). The symbiosis between mycorrhiza and
corn roots improves the root vigor of corn and promotes
nutrient accumulation at the root system (Ma et al.,
2022).

The application of drip irrigation, rice husk as organic
mulch, and mycorrhiza is expected to be a combination
of best management practices. This research aimed
to determine the effects of different management
practices on the growth and yield of corn.

MATERIALS AND METHODS

Research design

The research was conducted from March to July
2023 on agricultural land of Agricultural Extension
Center Simou, Labuan Toposo Village, Labuan District,
Donggala Regency, Central Sulawesi Province,
Indonesia, located at 0°38'06.1"S 119°51'00.4"E and
at an altitude Of £128 m above sea level (asl). The
materials used were corn (Zea mays L.) NK6501 Super
variety hybrid corn seeds, 300 kg.ha™' compound
fertilizer (16% N, 16% P,0s, 16% K,0), 200 kg.ha™
Nitrogen fertilizer (46% N), 75 kg.ha™ KH,POy, fertilizer
(52% P,0s, 34% K,0), 1 mLI™" plant growth stimulant/
hormone (gibberellic acid and cytokinin), 20 kg.ha™
PGPF (Mycorrhiza contains 33 spores per gram, 300
active propagules per gram, 5 endomycorrhizas species),
and 4 kg.m™2 rice husk.

The research was arranged in a single-factor
Randomized Complete Block Design (RCBD), with
three treatments and four replications in the same
area as a block, in which each replication consisted
of 4 sample plants that were harvested at 110 days
after planting (DAP). The treatment was the different
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agriculture management practices, including 1) TI1 =
Best Practices (Drip Irrigation+Rice Husk+Moycorrhiza),
2) TI2 = Farmers’ Practices (Furrow Irrigation) +
Mycorrhiza, and 3) TI3 = Farmers’ practices (Furrow
Irrigation).

The drip irrigation used was surface drip irrigation
with a hydrosol hose type, which is a method of
watering that delivers water slowly and directly to
the plant root system through a hydrosol hose placed
around the plant (Ranjan and Sow, 2021). In furrow
irrigation, water was conveyed through small channels
with a gentle slope towards the downstream end
every 2 days or accorded to soil moisture conditions
(Seeda et al., 2020). The design of irrigation systems
in the research area can be seen in Figure 1.

Research procedure

The research site was a paddy field. The soil was
thoroughly plowed, with the difference between
plowed 1 and plowed 2 was 1 week. Experimental plots
were made with a size of 9 m x 8 m. A pre-emergent
herbicide was sprayed 3 days before planting at a dose
of 0.875 ml.I"". In each experimental plot, planting
holes were made with a spacing of 70 cm x 20 cm,
and then 1 corn seed was planted in each hole with
a depth of about 3-5 cm. After the plants grew, rice
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husk as organic mulch at a dose of 4 kg.m~2 was
applied at 1 WAP (Weeks After Planting) above the
soil surface to the Tl 1 experimental plot. Irrigation was
carried out ideally every other day according to each
irrigation system treatment and adjusted to the
environment and weather conditions. Pest management
such as armyworms was carried out with insecticide
at a dose of 1.25 ml.I™".

Compound fertilizer (16% N, 16% P,0s, 16% K,0)
at a dose of 300 kg.ha™ was applied 3 times, i.e. 105
kg.ha™"at 2 WAP, 135 kg.ha " at 5 WAP, and 60
kg.ha™" at 7 WAP (Pusparini et al., 2018). Nitrogen
fertilization at a dose of 200 kg.ha™ was applied 3
times, i.e. 50 kg.ha™" at 2 WAP, 70 kg.ha™" at 5 WAP,
and 80 kg.ha™" at 7 WAP (Tabrani and Saiful, 2023).
Fertilization of KH,PO4 was applied 3 times, i.e. 18.75
kg.ha™"at 2 WAP, 26.25 kg.ha " at 5 WAP, and 30
kg.ha™ at 7 WAP. Plant growth stimulant was applied
2 times, i.e. 0.5 ml.I""at 2 WAP and 0.5 ml.I""at 7
WAP. Mycorrhiza at a dose of 20 kg.ha™ (4 g.plant™)
was applied once at 2 WAP with a spot placement
technique in the treatment of T1 and T2. Corn was
harvested at 110 DAP when the corn cobs turned
brown and hardened, and the corn silks dried out,
turned brown and shriveled.

The research variables observed were plant growth

Water Pump

Disk Filter

i_i—lm

Hydrosol Hose

B1 TI1

Figure 1. Design of irrigation systems in the research area

Remark: TI1 = Best Practices (Drip Irrigation + Rice Husk + Mycorrhiza), TI2 = Farmers’
Practices (Furrow Irrigation) + Mycorrhiza, TI3 = Farmers’ practices (Furrow
Irrigation). B1 = Block 1, B2 = Block 2, B3 = Block 3, B4 = Block 4.
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components and plant yields. Plant height (cm) was
measured using a ruler every other week (2—14 WAP).
Number of leaves and stem diameter (mm) were
measured at 2 WAP (V3-V5 phase), 6 WAP (V11-Vn
phase), and 14 WAP (R6 Phase). The stem diameter
was measured using a caliper. The weight of the cob
with cornhusk (g.plant™) was measured using a digital
scale at 110 DAP. Stem dry weight (g.plant™), leaf dry
weight (g.plant™), root dry weight (g.plant™), and
total dry weight (g.plant™) were measured using
digital scale at 112 DAP (16 WAP) after being oven
dried at 80°C until they reached a constant weight.
Kernel dry weight (g.plant™) was measured by drying
the kernels under the sun for 2 days after being
separated from the cobs, then the kernel dry weight
was measured using a digital scale at 112 DAP (16
WAP). Harvest index was the result of the proportion
of kernel dry weight (g) to the total plant dry weight (g).

Data analysis

The data were analyzed using Analysis of Variance
(ANOVA), followed by the Post Hoc Tukey’s HSD
(Honestly Significant Difference) Test at the a level
of 5%. The correlation analysis was used to measure
the strength of the linear relationship between two
variables. To facilitate interpretation, a Pearson
correlation coefficient was commonly used. This
coefficient is a dimensionless measure of the covariance,
which is scaled such that it ranges from -1 to +1; a
value of -1 means a total negative linear correlation,
0is no correlation, and +1 means a total positive
correlation (Schober et al., 2018). Path coefficient
analysis is a technique by which we can divide the
correlation coefficients into direct and indirect effects.

250
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150 A
125 A
100 -~
75 A
50
25 A

Plant height (cm)

The variables under the study were classified as
dependent variable and independent variables
(Wamanrao et al., 2020). In path analysis, kernel dry
weight was used as the dependent variable, the total
dry was is used as the intervening variable (mediator),
and the other variables were used as the independent
variable. The statistical analysis was performed using
the SAS 9.4 program and R Studio program.

RESULTS AND DISCUSSION

Plant height of corn

Plant height is a fundamental morphological
phenotype that directly indicates plant growth and is
highly predictive of biomass and grain yield (Wang et
al., 2018). Plant height can be measured directly from
the shortest distance between the upper boundary
of the main photosynthetic tissues (excluding
inflorescences) on a plant and the ground level
(Pérez-Harguindeguy et al., 2013). The sigmoid
growth curve of corn plant height from 2—-14 WAP
(weeks after planting) is presented in Figure 2. The
sigmoid curve is a typical nonlinear model category
with models typically used to describe plant height
(Hsieh et al., 2021). This curve mainly shows four
phases of growth, consisting of initial slow growth (lag
phase), the rapid period of growth (log phase/grand
period of growth/exponential phase) where maximum
growth is seen in a short period, the diminishing phase
where growth will be slow, and stationary/steady
phase/senescence phase where growth finally stops
(Suryawanshi, 2022). In the initial phase (2—4 WAP),
growth was relatively slow but accelerated after that
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e Best Practices (Drip Irrigation + Rice Husk + Mycorrhiza)

— — —Farmers' Practices (Furrow Irrigation) + Mycorrhiza

Farmers' Practices (Furrow Irrigation)

Figure 2. The sigmoid growth curve of corn plant height as affected
by different management practices
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(6—8 WAP) and decreased in the stationary phase
(10-14 WAP) (Figure 2).

In Figure 2, the best practices treatment showed a
higher significant effect on the plant height compared
to the other treatments until the end of the corn growth
phase. Best practices treatment (drip irrigation + rice
husk + mycorrhiza) was a good management practice
that can increase the growth of corn plant height.
According to the results of research by Usoh et al.
(2017), corn plants irrigated by the drip method had a
higher plant height compared to corn plants irrigated
by the furrow method. Drip irrigation systems promote
root system expansion, leading to increased plant
growth and vigor. Drip irrigation provides small amounts
of water to plants at frequent intervals, reducing
evaporation losses, and preventing foliage wetting.
Itis also delivered at or below ground level (Bhasker
et al., 2018). Drip irrigation increased the height of
corn plants due to the constant availability of water,
allowing for faster cell growth compared to without
drip irrigation. (Muslimah et al., 2022).

Application of rice husk and mycorrhiza in drip
irrigation treatment gave a higher acceleration effect
on corn plant height, especially at the 6 WAP (tasseling
stage of corn). Rice husk mulch is known to improve
water storage, protect the soil surface against raindrops,
decrease soil temperature, and slowly release nutrients
over time (Salahudeen and Sadeeq, 2018). Mulching
material such as rice husk has increased the soil’s
organic matter after one season and improved the
soil’s physical and biological properties, thus significantly
increasing plant height compared to no mulch treatment
(Sharma et al., 2023). According to Huey et al. (2020),
there was a higher growth rate in plants inoculated
with mycorrhiza than in control plants due to an
increase in photosynthetic activity. Application of
mycorrhiza can improve plant nutrition uptake,
water uptake, growth (plant height), and production
(Sheikh-Assadi et al., 2023).

Corn plant height in the furrow irrigation with
mycorrhiza treatment showed no significant difference
from corn plant height in the furrow irrigation.
Application of mycorrhiza in furrow irrigation did
not have a significant effect due to the possibility
that mycorrhiza was leached with irrigation water
so its effect was not expressed in the plant height
of corn. According to the results of research by Deng
et al. (2022), the application of mycorrhiza in furrow
irrigation did not enhance soil enzyme activities and
nutrient content (total Nitrogen, total Potassium,
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total Kalium, and soil organic matter). Lack of water
resources, high water consumption, and inadequate
flood irrigation have significantly reduced yield and
quality. Furrow irrigation poses some important
environmental problems; nutrient leaching, higher
erosion (Seeda et al., 2020), and runoff in the
experimental sites represented up to 70% of the
applied water (ranging from 20 to 70%) (Araujo et
al., 2019).

Number of leaves

Leaves are one of the main plant parts required for
biomass production of the plant through photosynthesis
(Nasution et al., 2021). The number of leaves is one
of the main visual (phenotype) characteristics that
describe the growth and development of plants
(Farjon et al., 2021). The best practices treatment
showed a higher significant effect on the number of
leaves compared to the farmers’ practices (furrow
irrigation) at 2, 6, and 14 WAP (Figure 3). The best
practices treatment was able to increase the number
of leaves, but not significantly different compared to
the number of leaves of corn in the farmers’ practices
(furrow irrigation) with Mycorrhiza at 2, 6, and 14
WAP. According to the results of research by Usoh et
al. (2017), corn plants irrigated by the drip method
had a higher number of leaves compared to corn
plants irrigated by the furrow method. Rice husks
can increase the nutrient availability and growth of
corn (Saranya et al., 2018). Rice husk as an organic
mulch can decrease soil temperature than un-mulched
soil, reduce water loss into the atmosphere through
evaporation, reduce surface runoff, and increase soil
moisture content, thereby showing better results in
the number of leaves (Sharma et al., 2023). According
to the results of research by (Ramli, 2017) and (Sharma
et al., 2023), rice husk mulch had a significant effect
on the number of leaves. Providing organic mulch
had a significant impact on both the growth of various
components and plant growth rates. Mulching the
soil surface increases its porosity, allowing for better
water absorption and longer shelf life for groundwater.
Mulching with rice husk improves soil moisture and
promotes plant growth, including the number of leaves
(Ramli, 2017). Mulching reduces evaporation and
maintains proper moisture content, resulting in a
higher number of leaves than un-mulching (Bharati
et al.,, 2019).

Mycorrhizae establish a connection with roots
using hyphae and can extend the plant's reach beyond
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Figure 3. Number of leaves of corn as affected by different management practices
Remark: Means followed by different letters are significantly different at the 5% significance

level by Tukey’s test.

the root system. This expansion increases the plant’s
access to essential nutrients and water, thereby
enhancing the growth of the number of leaves. As in
the results of plant height, the number of leaves in the
furrow irrigation with mycorrhiza treatment showed
no significant difference from the number of leaves
in the furrow irrigation. Application of mycorrhiza in
furrow irrigation did not have a significant effect due
to the possibility that mycorrhiza was leached with
irrigation water so its effect was not expressed in the
number of leaves. Furrow irrigation was considered
a major source of nutrient leaching (Araujo et al., 2019).
Furrow irrigation of corn is thought to contribute
significantly to nitrate leaching and groundwater
contamination. Clay loam soil can leach out about
40% of the available nitrate in the root development
zone (Artiola, 1991). Furrow irrigation is used globally
and is a significant source of nitrate leaching (Siyal
etal.,, 2012). Nitrogen is easily leached from the root
zone by percolating water due to its high solubility
(Siyal and Siyal, 2013). Leaching of NOs™ is caused
by varying water distributions in furrow irrigation.
The leaching of NOs™ is significantly correlated with
NOs~ accumulation in the soil (Yang et al., 2020).

Stem diameter of corn

Stem diameter was measured to evaluate the
agronomic traits. A larger stem diameter indicates
more reserves and assimilates accumulation, thus
better kernel filling (Irmak et al., 2022). The best
practices treatment showed a higher significant effect
on stem diameter compared to the farmer’s practices
(furrow irrigation) + mycorrhiza and the farmers’
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practices (furrow irrigation) at 2, 6, and 14 WAP (Figure
4). According to Usoh et al. (2017), corn irrigated by
the drip method had a higher stem diameter compared
to corn plants irrigated by the furrow method. Stem
diameter in the best practices treatment of drip
irrigation was larger than the other treatments mainly
due to better soil moisture availability coupled with
improved nutrient uptake, which has favored cell
elongation and division, leading to higher corn growth
(Sujatha et al., 2023). The larger the stem diameter
of corn, the more assimilates are produced, resulting
in greater plant biomass produced. The application
of rice husk in the best practices treatment contributed
to a decrease in soil temperature than un-mulched
soil. Rice husk prevented contact between the soil and
dry air, which reduced water loss into the atmosphere
through evaporation, reduced surface runoff, reduced
moisture depletion, increased soil moisture content,
increased the soil’s organic matter, improved the
soil’s physical and biological properties after one
season, and showed better in term of stem diameter
growth (Sharma et al., 2023).

In Figure 4, mycorrhiza in the best practice
management treatment showed significantly higher
stem diameter compared to mycorrhiza in farmer’s
practices at 2, 6, and 14 WAP. Previous research
showed that AMF symbiosis could increase the stem
diameter of corn (Rustikawati et al., 2022). These
results suggested that arbuscular mycorrhiza fungi
(AMF) increase N, P, and K accumulation in corn.
AMF increased the accumulation of nutrients and
influenced the distribution of nutrients in maize organs
compared to without AMF plants (Ma et al., 2022).
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Figure 4. Stem diameter of corn as affected by different management practices
Remark: Means followed by different letters are significantly different at the 5% signifi-

cance level by Tukey’s test.

The mycelial network of fungi extends under the
plant's roots, promoting nutrient uptake that would
otherwise be unavailable (Begum et al., 2019), thereby
improving corn plant growth, such as stem diameter.
The difference between the treatments was that the
best practices used drip irrigation and rice husk, while
the farmer’s practices used furrow irrigation without
the addition of mulch (rice husk). Mycorrhiza treatment
in furrow irrigation was not significantly different from
furrow irrigation treatment without mycorrhiza on stem
diameter. Same as in the results of plant height and
the number of leaves, the application of mycorrhiza
in furrow irrigation did not have a significant effect
due to the possibility that mycorrhiza was leached
with irrigation water so its effect was not expressed
in the stem diameter of corn.

Stem dry weight, leaf dry weight, root dry weight,
total dry weight of corn, and weed dry weight

Dry weight is the result of photosynthate assimilation
that is translocated from roots to all parts of the plant.
The dry weight of the plant is an important signal
indicating environmental factors, and the growth
condition of corn during the vegetative and generative
periods was divided into stem dry weight, leaf dry
weight, root dry weight, and total dry weight (Koca
and Erekul, 2016). There was no significant different
effect of the treatments on the stem dry weight of
corn (Table 1). The best practices treatment showed
a higher significant effect on leaf dry weight compared
to the farmer’s practices (furrow irrigation)+mycorrhiza
and the farmers’ practices (furrow irrigation) at 16
WAP. The significantly greater leaf dry weight was
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influenced by the significantly greater number of
leaves in the best practices treatment at 16 WAP. Root
dry weight and total dry weight were significantly
affected by management practices. The best practices
treatment showed a higher significant effect on root
and total dry weight compared to the farmers’ practices
(furrow irrigation) at 16 WAP.

Drip irrigation combined with rice husk mulch
and mycorrhiza application was more effective for
watering plants compared to furrow irrigation in corn
crops. That was represented by dry weight as a result
of the plant growth process. According to Seeda et al.
(2020), the problem with furrow irrigation was that
water draining off the field can carry fertilizer with
it. Therefore, improper fertigation strategies might
lead to loss of Nitrogen fertilizer resulting in surface
and groundwater pollution.

According to Nurjanah et al. (2021), rice husk
mulch treatment produced a lower average weed
dry weight than without mulch. Rice husk mulch on
the best practices treatment effectively suppressed
weed growth by 163.63-281.81%, so it did not inhibit
growth and produced greater dry weight than plants
without rice husk mulch treatment. Organic mulch
such as decomposed rice husk and hummus was
supplied to the soil, increasing water holding ability,
and thereby improving irrigation water efficiency.
Mulch had an impact on shoot and root biomass
because it altered the soil energy balance by limiting
soil water evaporation, which affected the uptake and
transfer of essential nutrients (Sharma et al., 2023).

Mycorrhiza treatment increased root hair growth
in the root system (extraradical mycelium of the
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Table 1. Stem dry weight, leaf dry weight, root dry weight, total dry weight of corn, and weed dry weight at 16 WAP

Stemdry Leafdry Rootdry Totaldry Weeddry
Treatments weight weight weight weight weight

(gplant™) (gplant™) (gplant™) (gplant™) (kg.m™2)
Best practices (Drip irrigation + Rice husk + Mycorrhiza) 248.88a 105.88a 85.70a 440.45a 0.11c

Farmers' practices (Furrow irrigation) + Mycorrhiza 210.83 a 95.50b 82.63ab 388.95ab 0.29b
Farmers' practices (Furrow irrigation) 182.23 a 91.75b 80.00b 353.98b 0.42a
Coefficient of variation (%) 16.71 4.56 3.06 10.02 5.32

Remark: Means followed by the different letters in the same column are significantly different at the 5% significance level by Tukey’s
test. WAP = Weeks After Planting.

Table 2. Weight of cob with cornhusk, kernel dry weight, and harvest index of corn at 16 WAP
Weight of cob  Kernel dry

Treatments with cornhusk weight Harvest
- _1 Index
(g plant™) (g plant™)
Best practices (Drip irrigation + Rice husk + Mycorrhiza) 437.25a 157.63 a 0.36a
Farmers' practices (Furrow irrigation) + Mycorrhiza 334.88b 138.00 b 0.36a
Farmers' practices (Furrow irrigation) 326.63 b 128.25b 0.36a
Coefficient of variation (%) 3.70 3.55 9.42

Remark: Means followed by the different letters in the same column are significantly different at the 5% significance
level by Tukey’s test. WAP = Weeks After Planting.

fungus), which increased water uptake and nutrient  were influenced by growth characteristics that provide
uptake, especially P availabilities in the soil for plant  higher results with drip irrigation treatment (Usoh et
growth (Sheikh-Assadi et al., 2023). Mycorrhizal al., 2017). Moreover, it was added with rice husk mulch
application increased microbial colonies/microbial  and mycorrhiza to help maintain water availability
populations due to the increased soil organic carbon  and nutrient uptake for plants. According to Irmak et
content due to the mulch, which was considered as  al. (2022), drip irrigation had a higher grain yield of corn
one of the main food supplies for microorganisms  than furrow irrigation. Although the cost of cultivation
(Sharma et al., 2023). Mycorrhiza application in best ~ with the drip irrigation system was 24.92-27.44%
practice treatment increased leaf dry weight, while  higher than furrow irrigation, it was 55.43-58.16%
the plant growth parameter, such as root dry weight  more labor cost efficient than furrow irrigation. Drip
and total dry weight were not significantly different irrigation resulted in higher yield, profit (9.87-19.52%),
from the farmer’s practices (furrow irrigation) + and revenue-cost ratio (6.47-21.74%) than furrow
Mycorrhiza. In Table 1, farmers’ practices (furrow irrigation. According to Sujatha et al. (2023), drip
irrigation) gave the lowest dry weight of roots, leaves, irrigation can be recommended to farmers over furrow
and total dry weight compared to other treatments. irrigation, which could achieve 26.6% water savings
over furrow irrigation.

According to Pedroso et al. (2022), corn yields were
significantly increased by mycorrhiza application.

Yield is a result of crop growth. Higher growth  Mycorrhiza-inoculated corn was shown to exhibit
might have resulted in higher photosynthate, carbon  improved osmoregulation capacity, characterized by
assimilation, and carbohydrate reserves in the plant,  higher concentrations of soluble sugars and electrolytes.
which helped in the development of a higher-weight  Both of these had clear implications for the potential
reproductive organ (Sujatha et al., 2023). Corn  for higher corn yields. In this research, the effect of
responded significantly differently to drip and furrow  mycorrhiza application on furrow irrigation was not
irrigation treatment judging from its yield characteristics, well expressed. This was shown by the farmer’s
including the weight of cob cornhusk per plantand  practices (furrow irrigation) + mycorrhiza treatment,
kernel dry weight per plant (Table 2). Higher yields  which was not significantly different from the farmer’s

Weight of cob with cornhusk, kernel dry weight,
and harvest index of corn
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practices (furrow irrigation) treatment on weight of cob
cornhusk per plant and kernel dry weight per plant.
Mycorrhiza treatment on drip irrigation significantly
increased the soil-neutral Phosphatase and soil urease
activities, which may indicate that drip irrigation
significantly increased the effectiveness of N and P
in rhizosphere soil (Deng et al., 2022).

The harvest index is the ratio of the economic
yield to the total dry weight of plants, which shows
the level of efficiency of plants in the process of using
photosynthates. The greater the harvest index, the
more efficient the plant utilizes photosynthates, so
the greater the economic yield. The harvest index
value showed a result that was not significantly
different between all treatments, which amounted
to 0.36. This means that only 36% of photosynthate
was used to form the economic yield of plants. The
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harvest index value was influenced by the size of the
kernel dry weight and the total dry weight, but it
can also be influenced by the length and rate of plant
growth. According to Dini et al. (2018), the harvest
index of corn ranges from 0.30-0.40. The value of
the harvest index can be determined from the leaf
area index, 100 seed weight, and total dry grain yield.

Correlation coefficient of growth components and
yield of corn

The growth components have a correlation with
each other that eventually affects the yield. The value
of Karl Pearson’s correlation coefficient helps in finding
the correlation between two characters or components
(Wamanrao et al., 2020). The stratification of correlation
was categorized as negligible (0.00-0.10), weak
(0.10-0.39), moderate (0.40-0.69), strong (0.70-0.89),
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Figure 5. Correlogram of the relationship between growth com-
ponents and yield of corn
Remark: PH = Plant height, NL = Number of Leaves, SD = Stem Diameter,
TDW = Total Dry Weight, KDW = Kernel Dry Weight. Red num-
bers indicate a positive correlation, sign * = significant different
at 5% and sign ** = significant different at 1%.

PH
I\-\
f 0,567
1 \-\_\‘
b.210 KDW “0i7e
I /’ e
y ! ¥
1 1‘ /
0.801 | NL 0.785
I \
1 :.‘ K] 09\
10 N
| S
]J.ﬁlﬁﬁ TDW 'EfU'T
A /
" /__,—:I.:I?Z
sSD

Figure 6. Path analysis diagram of growth components on corn crop yield
Remark: PH = Plant height, NL = Number of Leaves, SD = Stem Diameter, TDW =
Total Dry Weight, KDW = Kernel Dry Weight. R? = 0.69 and R?, = 0.82.
Residual effect of path 1 (e;) = 0.56, residual effect of path 2 (e,) = 0.42.



Syafrizal et al.: Effects of different management practices on the growth and yield of corn

and very strong (0.90-1.00). The correlation coefficient
of nearer -1 means a total negative linear correlation,
0 means no correlation, and +1 means a total positive
correlation (Schober et al., 2018).

Figure 5 shows the correlogram of the relationship
between growth components, including stem diameter,
number of leaves and plant height at 6 WAP, total dry
weight, and yield of corn (kernel dry weight). Number
of leaves was significantly correlated with stem
diameter. Plant height had a positive and significantly
strong correlation with stem diameter and number of
leaves. The higher the plant height, the larger the stem
diameter and the number of leaves. Total dry weight
was significantly correlated with stem diameter and
plant height. Number of leaves at 6 WAP (r = 0.74**,
p-value £0.01), plant height at 6 WAP (r = 0.79**,
p-value <0.01), and total dry weight (r=0.77**, p-value
<0.01) were significantly correlated with kernel dry
weight, while stem diameter at 6 WAP (0.57) was not
significantly correlated with kernel dry weight. A highly
significant correlation between the growth components
associated with yield indicated that every one-unit
increase in one of the components leads to a one-unit
increase in the other associated components.

Path analysis of growth components and yield of
corn

Path coefficient (B) analysis is carried out to study
the direct and indirect effects of independent variables
on the dependent variable (Wamanrao et al., 2020).
Results of path coefficient analysis of all traits or
components to yields are given in Figure 6. Plant
height, number of leaves, and stem diameter acted
as independent variables, while kernel dry weight
acted as dependent variable. Total dry weight as an
intervening variable acted as a mediating variable
between the independent variables and the dependent
variable (yield).

The results of path coefficient analysis revealed
that the number of leaves (B = 0.96, p-value < 0.05)
and total dry weight (B = 0.79, p-value £0.05) had a
positive direct effect on kernel dry weight (Figure 6).
The number of leaves exhibited the highest direct
positive effect on kernel dry weight (B = 0.96). Plant
height (B =-0.57) and stem diameter (3 =-0.09) had
a negative direct effect on kernel dry weight. Plant
height had a positive indirect effect on kernel dry
weight through the total dry weight. This implies that
higher kernel dry weight is predominately attributed
to the direct effect of the number of leaves (B =0.96,
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p-value £ 0.05) and the indirect effect of plant height
through the total dry weight (B = 1.38, p-value <
0.05), which these results were confirmed from the
correlation study data (Figure 5).

Yield is such a complex quantitative trait; hence
multiple traits need to be considered for its
improvement. The correlation did not depict a clear
relationship between traits, and the path coefficient
serves as an important tool for showing the direct
and indirect effects of independent variables on
dependent variables (Rachana et al., 2021). The
correlation and path coefficient analysis results
strongly indicated that the number of leaves, plant
height, and total dry weight should be considered
important plant growth variables to produce high
kernel dry weight. High kernel dry weight can be
obtained by best practices treatment (Drip Irrigation
+ Rice Husk + Mycorrhiza).

CONCLUSIONS

Best practices treatment (Drip Irrigation + Rice
Husk + Mycorrhiza) is effective in corn management
practices based on growth variables (plant height,
stem diameter, number of leaves, leaf dry weight, root
dry weight, and total dry weight) and yield (weight of
cob with cornhusk and kernel dry weight). Best practice
effectively suppressed weed growth by 163.63% than
Farmers’ Practices (Furrow Irrigation) + Mycorrhiza and
281.81% than Farmers’ practices (Furrow Irrigation),
and it increased the kernel dry weight by 14.22% than
Farmers’ Practices (Furrow Irrigation) + Mycorrhiza and
22.91% than Farmers’ practices (Furrow Irrigation).
The number of leaves, plant height, and total dry
weight should be considered important plant growth
variables to produce high kernel dry weight.
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