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Introduction

Maize yield development is a priority part of 
maintaining economic stability in Indonesia. 

Population growth and demand for chicken protein 
indirectly affect the need for feed maize. Although 
the maize commodity has vast potential, the largest 
allocation of this commodity is still dominated by 
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feed (Panikkai et al., 2017; Kaul et al., 2019). In gen-
eral, chicken feed is highly dependent on maize, so 
an increase in demand for chicken and its feed will 
indirectly correlate with an increase in maize demand 
(Kayad et al., 2021; Wicaksana et al., 2022). Based on 
data from the Data Center and Information System 
of the Indonesian Ministry of Agriculture (Ministry, 
2020) reported that the national maize demand in 
2018 for raw materials for independent animal feed 
was 4.83 million tons and 8.30 million tons for the 
feed industry. It is projected to increase to 5.12 mil-
lion tons (independent animal feed) and 9.75 million 
tons (animal feed industry) in 2020. These achieve-
ments will continue to grow along with population 
growth. Meanwhile, national maize production with 
14% moisture content reached 12.93 million tons in 
2020 (Statistics Indonesia, 2023). This shows that 
there is an imbalance between demand and produc-
tion. So, the maize’s availability must also increase 
yearly. However, climate change is causing feed maize 
yield to decline. This poses a challenge in maintain-
ing stable maize yield. Therefore, developing adaptive 
maize varieties promotes climate change resilience 
and supports the sustainability of maize yield.

The development of maize varieties that are adap-
tive to climate change can be done through synthetic 
open-pollinated varieties. This variety development 
concept is considered population-based to increase 
horizontal resistance and tolerance. This can main-
tain the yield potential of maize plants in suboptimal 
conditions so that maize yield can still be profitable 
and minimize losses due to this non-optimality. The 
development of synthetic maize has been reported by 
several researchers, including (Farid et al., 2022), who 
developed a synthetic maize variety named Sinhas 1. 
The Sinhas 1 synthetic maize has a potential yield of 
10.71 t ha-1 with an average yield of ± 7.82 t ha-1. In 
addition, this variety is adaptive to suboptimal con-
ditions but still quite responsive to optimal environ-
ments, where in drought conditions, this variety has 
an average yield of ± 6.27 t ha-1, low nitrogen stress 
conditions has ± 6.41 t ha-1, and the combination 
of drought and low nitrogen stress has ± 4.75 t ha-1. 
Farmers will generally try to optimize their growing 
land through fertilization even though macro-envi-
ronmental conditions are less favorable for maize cul-
tivation. Therefore, the development of fertilization 
on synthetic maize varieties, including the Sinhas 1 
maize variety, is still needed.

Optimizing the cultivation of synthetic maize variet-
ies, Sinhas 1, can be done with organic and non-or-
ganic fertilization approaches. Organic fertilization is 
a fertilization activity that involves natural concepts, 
both from raw materials and processes. The fertiliz-
er can be in liquid or solid form, which also consists 
of the potential of microorganisms (Yessoufou et al., 
2015; Farid et al., 2022). One potential type of organ-
ic fertilizer is tricho compost. This fertilizer combines 
Trichoderma microbes in the decomposition process 
of compost from organic matter. Compost is a poten-
tial organic material that can improve soil’s physical, 
biological, and chemical properties. This is even more 
effective when combined with tricoderma. This com-
bination will create a high Trichoderma population, 
so root growth will be more active in absorbing nu-
trients. In addition, an optimal population of Tricho-
derma can help fight other microorganisms that hurt 
plants. Some studies showed that the high doses in 
10-20 tons per ha (Meilin et al., 2020; Nascimento 
et al., 2020). However, the minimum dosage ranges 
from 3 to 5 tons, depending on the crop (Akter et 
al., 2017; Suryani et al., 2023). Therefore, the com-
bination of tricho compost needs to be optimized in 
cultivating Sinhas 1 maize variety.

The yield potential of a superior variety can be 
achieved under optimal environmental conditions so 
that yield potential and other exceptional character-
istics contribute to increase crop yield (Nascimento 
et al., 2020). One is through an agronomic approach, 
namely fertilization (Meilin et al., 2020; Suryani et al., 
2023). The use of high non-organic fertilizers without 
being balanced by the application of organic fertilizers 
can result in an imbalance of nutrients in soil; the soil 
structure becomes damaged, and the microbiology in 
the soil becomes little, while organic matter plays an 
essential role in improving the physical, chemical and 
biological properties of the soil (Akter et al., 2017; 
Almansoori et al., 2021; Sheng et al., 2022). The role 
of organic matter is huge in increasing soil fertility, in-
creasing yield, reducing environmental pollution, and 
improving land quality sustainably (Saiful Abedin et 
al., 2018). The disadvantage of using organic fertiliz-
ers is that their nutrients are pretty low compared to 
non-organic fertilizers. This non-organic fertilizer is 
significant in meeting plants’ nutritional needs and 
will impact increasing yield costs. This fertilizer is also 
known as chemical fertilizer.

Chemical fertilizers are another part that can support 
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the yield of Sinhas 1 synthetic maize. Nitrogen fer-
tilizer is the most necessary nutrient for plants than 
other essential nutrients. So, it is key in optimizing 
growth, especially cereal crops (Sah et al., 2020). The 
imbalance of nitrogen fertilizer content reduces the 
yield potential of cereal crops, including maize. Re-
search related to nitrogen fertilizer is essential, espe-
cially when combined with other fertilizers, such as 
tricho-compost. Therefore, tricho compost and nitro-
gen fertilizer doses are critical to Sinhas 1 synthetic 
maize cultivation. This study aimed to determine the 
interaction of tricho compost and nitrogen fertili-
zation dosage on the yield of the Sinhas 1 synthetic 
maize variety.

Materials and Method

Research Design
This research was conducted in Bajeng sub-district, 
Gowa Regency, South Sulawesi Province, from Feb-
ruary to May 2023. This study was designed with a 
split-plot design and randomized complete block de-
sign (RCBD) as the environmental design. The main 
plot was tricho-compost, which consisted of three 
dosage levels, namely 0 t ha-1, 3 t ha-1, and 6 t ha-1. 
The subplot was nitrogen dosage consisting of seven 
dosage levels (N0: 0 kg ha-1, N1: 50 kg ha-1, N2: 100 
kg ha-1, N3: 150 kg ha-1, N4: 200 kg ha-1, N5: 250 kg 
ha-1, N6: 300 kg ha-1). The combination of all treat-
ments resulted in 21 combinations and was repeated 
thrice, resulting in 63 experimental units.

Research Procedure
Land preparation started with clearing the land from 
weeds and then plowing. The land was then made into 
three blocks with a size of 3 m x 5 m and a distance 
of 100 cm between blocks. Each variety was plant-
ed with 4 rows per row consisting of 25. Two seeds 
were planted in each planting hole with a 75 x 20 
cm spacing. After two weeks, thinning and replant-
ing were done in each planting hole so that each hole 
contained only one plant. 

Maintenance activities carried out in this study in-
clude irrigation, weeding, fertilization, pest and dis-
ease control, and insect control. Fertilization was done 
three times using urea, SP36, and Phonska fertilizers 
at the age of 7 days after planting (DAP), 35 DAP, 
and 50 DAP. Watering was done every ten days until 
harvest, depending on weather conditions. Weeding 
was done when plants were 10 HST and 35 HST 

by clearing weeds around the maize plants. Hilling 
is done when the plants are 35 HST by raising the 
mounds and loosening the soil. Pest and disease con-
trol was done by spraying pesticides. Harvesting was 
done when the cobs reached physiological maturity 
(black spots at the base of the seeds) or around 100 
DAP.

Data Analysis
The parameters observed were plant height (cm), 
number of leaves, stem diameter (cm), cob height 
(cm), male flowering age (days), female flowering age 
(days), cob weight (g), cob diameter (cm), cob length 
(cm), number of seeds per row, yield percentage (%) 
and yield (t ha-1) (Anshori et al., 2019; Abduh et al., 
2021; Fikri et al., 2023). T﻿he sample sizes observed 
were 10 plant samples per experimental unit. The data 
obtained were analyzed using analysis of variance 
(ANOVA) following the split-plot design. Criteria 
evaluation was determined systematically through 
Pearson correlation analysis to the yield (Anshori et 
al., 2019; Abduh et al., 2021). All selected criteria 
evaluation continued to orthogonal-polynomial anal-
ysis. 

Results and Discussion

The correlation analysis of growth and yield charac-
ters is shown in Table 1. This analysis focused on yield 
in identifying potential evaluation criteria. Based on 
correlation of growth characters to yield, plant height 
(0.47), stem diameter (0.36), number of leaves (0.40), 
and cob weight (0.89) correlate significantly to yield. 
However, plant height and cob weight are significant-
ly higher than stem diameter and number of leaves. 
Meanwhile, the characteristics of cob diameter, cob 
length, and 1000 seed weight have a positive correla-
tion but are not significant. In contrast, male and fe-
male flowering age, cob height, number of seed rows, 
and yield negatively correlated with yield. N

Correlation analysis is generally one analysis that 
shows the potential relationship between one char-
acter and another. If a character positively correlates 
with another character, the two characters are roughly 
related in the same direction. Conversely, if the cor-
relation is negative, then the relationship is contra-
dictory. This can be an early indication in assessing 
or evaluating one character’s relationship to anoth-
er (Anshori et al., 2019; Abduh et al., 2021; Farid et 
al., 2022; Fikri et al., 2023). Based on this study, the 
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Table 1: The correlation analysis of maize Sinhas 1 maize variety on growth and yield characteristics.

PH SD NL MFA FFA CH CD CL NSR CW YP Yield
PH 0.63
SD 0.32 0.01
NL -0.14 -0.24 -0.41
MFA -0.14 -0.28 -0.43 0.98
FFA -0.33 -0.14 0.05 -0.02 -0.07
CH 0.39 0.36 0.19 -0.64 -0.65 -0.06
CD 0.26 0.36 0.55 -0.72 -0.78 0 0.71
CL 0.36 0.25 0.33 -0.02 -0.1 0.28 0.3 0.4
NSR 0.41 0.47 0.36 -0.07 -0.13 -0.19 0.04 0.23 -0.14
CW -0.01 -0.36 -0.07 -0.16 -0.09 0.31 0.35 -0.07 0.05 -0.5
YP -0.01 0.18 0.35 -0.57 -0.58 -0.3 0.51 0.7 0.08 0.12 -0.18
Yield 0.47  ** 0.36* 0.40* -0.14 -0.17 -0.07 0.20 0.22 -0.15 0.89** -0.07 0.01

Notes: **: significant at α = 1%, *: significant at α = 5%, the bold value means very significant in correlation analysis, 
PH: plant height, NL:  number of leaves, SD: stem diameter, MFA: male flowering age, FFA: female flowering age, 
CH:  cob height, CW: cob weight, CD: cob diameter, CL: cob length, NSR:  number of seeds per row, YP: yield percent-
age, 1000-GW: 1000 grain weight.

  

Figure 1: Interaction of tricho compost dose and nitrogen 
fertilizer dose on plant height of Sinhas 1 maize variety 
(K1 = 0 t ha-1, K2 = 3 t ha-1, K3 = 6 t ha-1).

correlation results showed that plant height and cob 
weight can be evaluation criteria representing vege-
tative and generative characters. Vegetative charac-
ters are represented by three characters, namely plant 
height, stem diameter, and number of leaves. How-
ever, when looking at the relationship between each 
other, the three characters are connected (Anshori et 
al., 2019; Fikri et al., 2023; Yunandra et al., 2023). This 
indicates that the three characters can be represented 
by one character only so that the plant height char-
acter can represent vegetative characters in evaluating 
the interaction of compost and nitrogen fertilizer ap-
plication. Plant height character as an essential evalu-
ation in maize was also reported by (Bhati et al., 2015; 
Amas et al., 2021). Meanwhile, generative characters 
can be represented singly by cob weight. In general, 
cob weight is a vital yield component for maize crops. 
This character also represents various other compo-
nents such as seed weight, number of seeds per row, 

and number of rows. However, this character needs 
to be corrected with yield. However, the cob does 
not align with yield when looking at the correlation 
results. This indicates that the cob weights in this 
study were relatively similar between each treatment 
combination. This phenomenon was also reported by 
(Hafsah et al., 2020; Anwar et al., 2022; Abebe et al., 
2023). Based on this, plant height and cob weight can 
be used to evaluate maize and yield. 

Based on Figure 1, applying compost fertilizer most-
ly increases the potential height of maize plants. This 
can be seen from the graphs of 3 t ha-1 and 6 t ha-1 
above the compost dose of 0 t ha-1 with a precise dis-
tance. The graphs for 3 t ha⁻¹ and 6 t ha⁻¹ showed a 
gap. However, the difference is not significant, even 
though the 6t ha⁻¹ compost graph is slightly high-
er than the 3t ha-1 graph. As for the interaction pat-
tern with nitrogen dose, the 3-ton ha-1 dose showed 
a clear pattern in describing the interaction between 
Trichoderma and nitrogen fertilizer. This indicates 
that 0-ton ha-1 and 6-ton ha-1 compost fertilizers do 
not have a specific interaction pattern or are random 
in explaining the height of Sinhas 1 maize plants, es-
pecially when interacting with nitrogen fertilizer. 

Based on Figures 2 and 3, the application of tricho 
compost fertilizer at a dose of 6 t ha-1 has a graph 
of weight per cob and yield, which is always above 
compared to other doses of tricho-compost. Howev-
er, when analyzing the interaction pattern with ni-
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trogen fertilizer, tricho compost fertilizer at a dose 
of 3 t ha-1 has a more substantial model than other 
doses of tricho compost fertilizer on both characters. 
A dose of 3 t ha-1 has a determination value of more 
than 0.75 from both graphs, so the model of compost 
fertilizer at a dose of 3 t ha-1 can be analyzed further. 
Based on further analysis, the optimal point of nitro-
gen dose in supporting the weight per cob and the 
yield in the 3-ton ha-1 tricho compost fertilizer model 
is 150 kg ha-1. 

Figure 2: Interaction of tricho compost dose and nitrogen 
fertilizer dose on cob weight of Sinhas 1 maize variety.

Figure 3: Interaction analysis of tricho compost dose and 
nitrogen fertilizer dose on the Sinhas 1 maize variety 
yield.

The effect of tricho compost dosage on plant height 
of the Sinhas 1 maize variety is closely related to its 
role in improving soil conditions and providing nutri-
ents. Tricho compost is an organic fertilizer enriched 
with microorganisms that can increase the decompo-
sition of organic matter and provide macro and mi-
cronutrients (Fadhli et al., 2020; García-Martínez et 
al., 2020a; Padjung et al., 2020; Ranjan et al., 2020). 
Tricho compost also improves soil structure, increas-
es cation exchange capacity (CEC), and provides 
growth hormones such as auxins that support root 
system development. Nitrogen fertilizers play a key 
role in supporting plant vegetative growth. According 
to Kuswanto et al. (2013) and Yuan et al. (2016) as an 
essential element, nitrogen is required for chlorophyll 
synthesis and vital for photosynthesis. In addition to 

supporting optimal growth, this combination reduces 
dependence on non-organic nitrogen fertilizers, thus 
supporting sustainable agricultural practices.

The interaction analysis on plant height, cob weight, 
and yield showed that 3 t ha-1 of tricho compost was 
the best dose. This is reflected in all characters’ high 
model determination values (Li et al., 2018; Lin et al., 
2019; Mengesha et al., 2019; Alimuddin et al., 2020; 
Resmi, 2022). The high determination value reflects 
a model’s accuracy, so the dose of tricho compost 3 
t ha-1 is the most effective model for the growth and 
yield of Sinhas 1 maize. In addition, economically, the 
comparison gap is not too far. It also strengthens the 
allegation of the effectiveness of the dose of 3 t ha-1 as 
the optimal dose for Sinhas 1 maize cultivation. The 
interaction of the dose of 3 t ha-1 tricho compost with 
the dose of nitrogen, 150 kg ha-1, is the best. Accord-
ing to García-Martínez et al. (2020a) and Jiang et al. 
(2022), this dose is determined following the general 
concept of fertilization, including nitrogen. The 3-ton 
ha-1 tricho compost fertilizer dose showed a quadrat-
ic polynomial graph of the character of cob weight 
and yield so that the optimum point of nitrogen dose 
can be determined for both characters. Moreover, 
both characters have a significant correlation between 
them, which means the optimum point of nitrogen 
dosage, especially for generative characters, is more 
easily determined (Amas et al., 2021; Fikri et al., 
2023). As for vegetative characters, a tricho compost 
fertilizer dose of 3 t ha-1 is also considered to have 
good potential. However, this point is not the peak 
point of the character. Based on these results, a tricho 
compost fertilization dose of 3 t ha-1 and a nitrogen 
fertilizer dose of 300 kg ha-1 can be recommended to 
cultivate Sinhas 1 synthetic maize. 

Conclusions and Recommendations

This study showed that plant height and cob weight 
could be used as evaluation criteria to assist with the 
yield. Based on tricho compost fertilizer, a dose of 3 t 
ha-1 is optimal for the growth and yield of Sinhas syn-
thetic maize. Based on the tricho compost dose, the 
interaction with the nitrogen fertilizer dose of 150 kg 
ha-1 optimally induced the growth and yield of Sinhas 
1 synthetic maize. However, this potential must be 
tested against several environments to see the poten-
tial for environmental interactions. However, com-
bining a tricho compost fertilizer dose of 3ton ha-1 
and a nitrogen fertilizer dose of 150 kg ha-1 can be 
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recommended to cultivate Sinhas 1 synthetic maize. 

Acknowledgments 

The authors sincerely thank the Agrotechnology 
Study Program, Faculty of Agriculture, Hasanuddin 
University, for providing essential facilities support-
ing this research. Additionally, the authors extend 
their appreciation to colleagues whose assistance and 
insightful feedback were invaluable in completing 
this study.

Novelty statement

This study provided new insights into the optimal in-
teraction between tricho compost and nitrogen fer-
tilizer in improving the growth and yield of Sinhas 
1 synthetic maize. The results identified that the in-
teraction of fertilizer dose of 3 t ha-¹ tricho compost 
and 150 kg ha-¹ nitrogen as the optimal combination 
forms a practical fertilization strategy, particularly for 
maize cultivation in Gowa District. These findings 
contribute to the advancement of sustainable maize 
production by integrating organic and inorganic nu-
trient management.

Author’s contribution

Abd. Rahman Arinong: Conceptualization, formal 
analysis, methodology, investigation, data curation, 
writing—original draft preparation
Rusnadi Padjung: Conceptualization, validation, 
methodology, resources, funding acquisition, writ-
ing—review and editing, supervision
Muh. Farid: Conceptualization, formal analysis, 
methodology, resources, writing—review and editing, 
supervision
Burhanudin Rasyid: Conceptualization, validation, 
methodology, writing—review and editing, supervi-
sion
Nirwansyah Amier: Investigation, software, visuali-
zation
Muhammad Fuad Anshori: Formal analysis, vali-
dation, data curation, software, writing—review and 
editing

Conflict of interest
The authors declare there is no conflict of interest

References

Abduh, A.D.M., R. Padjung, M. Farid, A.H. 

Bahrun, M.F. Anshori, Nasaruddin, I. Ridwan, 
A. Nur and M. Taufik. 2021. Interaction of 
genetic and cultivation technology in maize 
prolific and productivity increase. Pakistan J. 
Biol. Sci., 24:716–723. https://doi.org/10.3923/
pjbs.2021.716.723

Abebe, A.M., Y. Kim, J. Kim, S.L. Kim and J. 
Baek. 2023. Image-based high-throughput 
phenotyping in horticultural crops. 
Plants. 12:2061. https://doi.org/10.3390/
plants12102061

Akter, N., K. Ara, M. Akand and M. Alam. 
2017. Vermicompost and trichocompost in 
combination with inorganic fertilizers increased 
growth, flowering and yield of gladiolus 
cultivar (GL-031) (Gladiolus grandiflorus L.). 
Adv. Res., 12:1–11. https://doi.org/10.9734/
AIR/2017/37034

Alimuddin, S., Y. Musa, M. Azrai and L. Asrul. 
2020. Effect of double rows plant system on 
plant growth, yield components and grain yield 
in prolific and non-prolific hybrid maize. IOP 
Conf. Ser. Earth Environ. Sci., 473. https://doi.
org/10.1088/1755-1315/473/1/012013

Almansoori, T., M. Salman and M. Aljazeri. 
2021. Rapid and nondestructive estimations 
of chlorophyll concentration in date palm 
(Phoenix dactylifera L.) leaflets using SPAD-
502+ and CCM-200 portable chlorophyll 
meters. Emirates J. Food Agric., 33:544–554. 
https://doi.org/10.9755/ejfa.2021.v33.i7.2723

Amas, A.N.K., M.Y. Hardiansyah, Y. Musa and A.R. 
Amin. 2021. Selection of several hybrid maize 
(Zea mays L.) genotypes under low nitrogen 
condition. IOP Conf. Ser. Earth Environ. 
Sci., 807. https://doi.org/10.1088/1755-
1315/807/3/032014

Anshori, M.F., B.S. Purwoko, I.S. Dewi, S.W. Ardie 
and W.B. Suwarno. 2019. Selection index based 
on multivariate analysis for selecting doubled-
haploid rice lines in lowland saline prone area. 
Sabrao J. Breed. Genet., 51:161–174.

Anwar, M., M.Z. Iqbal, A.A. Abro, S. Memon, 
L.A. Bhutto, S.A. Memon and Y. Peng. 
2022. Inter-Specific Hybridization in Cotton 
(Gossypium hirsutum) for Crop Improvement. 
Agron., 12:1–20. https://doi.org/10.3390/
agronomy12123158

Bhati, M., G.S. Babu and A.S. Rajput. 2015. Genetic 
variability, correlation and path coefficient for 
grain yield and quantitative traits of elite rice 

https://doi.org/10.3923/pjbs.2021.716.723
https://doi.org/10.3923/pjbs.2021.716.723
https://doi.org/10.3390/plants12102061
https://doi.org/10.3390/plants12102061
https://doi.org/10.9734/AIR/2017/37034
https://doi.org/10.9734/AIR/2017/37034
https://doi.org/10.1088/1755-1315/473/1/012013
https://doi.org/10.1088/1755-1315/473/1/012013
https://doi.org/10.9755/ejfa.2021.v33.i7.2723
https://doi.org/10.1088/1755-1315/807/3/032014
https://doi.org/10.1088/1755-1315/807/3/032014
https://doi.org/10.3390/agronomy12123158
https://doi.org/10.3390/agronomy12123158


June 2025 | Volume 41 | Issue 2 | Page 873

Sarhad Journal of Agriculture
(Oryza sativa L.) genotypes at Uttar Pradesh. 
Electron. J. Plant Breed. 6:586–591.

Fadhli, N., M. Farid, Rafiuddin, R. Efendi, M. 
Azrai and M.F. Anshori. 2020. Multivariate 
analysis to determine secondary characters 
in selecting adaptive hybrid corn lines under 
drought stress. Biodiversitas. 21:3617–3624. 
https://doi.org/10.13057/biodiv/d210826

Farid, M., F. Djufry, A. Yassi, M.F. Anshori, Y. Musa, 
Nasaruddin, M. Aqil, A.F. Adzima, H. Iswoyo, 
M.H. Jamil and S. Pati. 2022. Integrated Corn 
Cultivation Technology Based on Morphology, 
Drone Imaging, and Participatory Plant 
Breeding. Sabrao J. Breed. Genet. 54:267–279. 
https://doi.org/10.54910/sabrao2022.54.2.5

Fikri, M., M. Farid, Y. Musa, M.F. Anshori, R. 
Padjung and A. Nur. 2023. Multivariate analysis 
in the development of technology packages for 
corn cultivation by adding fertilizer to compost. 
Chil. J. Agric. Res., 83:471–483. https://doi.
org/10.4067/S0718-58392023000400471

García-Martínez, H., H. Flores-Magdaleno, R. 
Ascencio-Hernández, A. Khalil-Gardezi, L. 
Tijerina-Chávez, O.R. Mancilla-Villa and 
M.A. Vázquez-Peña. 2020a. Corn grain yield 
estimation from vegetation indices, canopy 
cover, plant density and a neural network 
using multispectral and RGB images acquired 
with unmanned aerial vehicles. Agric., 10:277. 
https://doi.org/10.3390/agriculture10070277

García-Martínez, H., H. Flores-Magdaleno, R. 
Ascencio-Hernández, A. Khalil-Gardezi, L. 
Tijerina-Chávez, O.R. Mancilla-Villa and 
M.A. Vázquez-Peña. 2020b. Corn grain yield 
estimation from vegetation indices, canopy 
cover, plant density, and a neural network 
using multispectral and rgb images acquired 
with unmanned aerial vehicles. Agric. 10:1–24. 
https://doi.org/10.3390/agriculture10070277

Hafsah, S., A. Ardika, E. Hayati and F. Firdaus. 
2020. Estimation of Genetic Parameters of 
Cayenne Peppers (Capsicum Annuum L.) from 
IPB University for Its Resistance Against 
Begomoviruses in Aceh. J. Trop. Hortic., 3:80. 
https://doi.org/10.33089/jthort.v3i2.55

Jiang, Q., S. Im, J.G. Wagner, M.L. Hernandez 
and D.B. Peden. 2022. Gamma-tocopherol, 
a major form of vitamin E in diets: Insights 
into antioxidant and anti-inflammatory effects, 
mechanisms, and roles in disease management. 
Free Radic. Biol. Med., 178:347–359. https://

doi.org/10.1016/j.freeradbiomed.2021.12.012
Kaul, J., K. Jain and D. Olakh. 2019. An overview on 

role of yellow maize in food, feed and nutrition 
security an overview on role of yellow maize in 
food, feed and nutrition security. Int. J. Curr. 
Microbiol. App. Sci 8:3037–3048. https://doi.
org/10.20546/ijcmas.2019.802.356

Kayad, A., M. Sozzi, S. Gatto, B. Whelan, L. Sartori 
and F. Marinello. 2021. Ten years of corn yield 
dynamics at field scale under digital agriculture 
solutions: A case study from North Italy. 
Comput. Electron. Agric., 185:106126. https://
doi.org/10.1016/j.compag.2021.106126

Kuswanto, K. Puji Wicaksono, Sudakir and E. 
Begliomini. 2013. Improving nitrogen fertilizer 
absorption and its effect on quality and seed 
yield of corn (Zea mays L.). Agrivita 35:201–
206. https://doi.org/10.17503/Agrivita-2013-
35-2-p201-206

Li, Y., C. Liu, J. Zhang, H. Yang, L. Xu, Q. Wang, L. 
Sack, X. Wu, J. Hou and N. He. 2018. Variation 
in leaf chlorophyll concentration from tropical to 
cold-temperate forests: Association with gross 
primary productivity. Ecol. Indic., 85:383–389. 
https://doi.org/10.1016/j.ecolind.2017.10.025

Lin, W., M. Lin, H. Zhou, H. Wu, Z. Li and 
W. Lin. 2019. The effects of chemical and 
organic fertilizer usage on rhizosphere soil in 
tea orchards. PLoS One 14:1–16. https://doi.
org/10.1371/journal.pone.0217018

Meilin, A., R. Rubiana, J. Hendri, S. Primilestari, S. 
Handoko and Rustam. 2020. Study of tricho-
compost and rice husk biochar applications 
to development of Phytophthora late blight 
diseases and yields of potato plants. IOP Conf. 
Ser. Earth Environ. Sci., 458. https://doi.
org/10.1088/1755-1315/458/1/012023

Mengesha, W., A. Menkir, S. Meseka, B. Bossey, A. 
Afolabi, J. Burgueno and J. Crossa. 2019. Factor 
analysis to investigate genotype and genotype × 
environment interaction effects on pro-vitamin 
A content and yield in maize synthetics. 
Euphytica 215:1–15. https://doi.org/10.1007/
s10681-019-2505-3

Ministry, A. 2020. Maize Outlook: Agricultural 
Commodities of Food Crop Subsector. Agricultural 
Data and Information System Center, Jakarta.

Nascimento, F.X., A.G. Hernández, B.R. Glick 
and M.J. Rossi. 2020. Plant growth-promoting 
activities and genomic analysis of the stress-
resistant Bacillus megaterium STB1, a 

https://doi.org/10.13057/biodiv/d210826
https://doi.org/10.54910/sabrao2022.54.2.5
https://doi.org/10.4067/S0718-58392023000400471
https://doi.org/10.4067/S0718-58392023000400471
https://doi.org/10.3390/agriculture10070277
https://doi.org/10.3390/agriculture10070277
https://doi.org/10.33089/jthort.v3i2.55
https://doi.org/10.1016/j.freeradbiomed.2021.12.012
https://doi.org/10.1016/j.freeradbiomed.2021.12.012
https://doi.org/10.20546/ijcmas.2019.802.356
https://doi.org/10.20546/ijcmas.2019.802.356
https://doi.org/10.1016/j.compag.2021.106126
https://doi.org/10.1016/j.compag.2021.106126
https://doi.org/10.17503/Agrivita-2013-35-2-p201-206
https://doi.org/10.17503/Agrivita-2013-35-2-p201-206
https://doi.org/10.1016/j.ecolind.2017.10.025
https://doi.org/10.1371/journal.pone.0217018
https://doi.org/10.1371/journal.pone.0217018
https://doi.org/10.1088/1755-1315/458/1/012023
https://doi.org/10.1088/1755-1315/458/1/012023
https://doi.org/10.1007/s10681-019-2505-3
https://doi.org/10.1007/s10681-019-2505-3


June 2025 | Volume 41 | Issue 2 | Page 874

Sarhad Journal of Agriculture
bacterium of agricultural and biotechnological 
interest. Biotechnol. Reports 25:1–9. https://
doi.org/10.1016/j.btre.2019.e00406

Padjung, R., M.F. Bdr, N. Nasaruddin, I. Ridwan, 
M.F. Anshori, A.D.M. Abduh T and A.A. 
Fachri. 2020. Growth and production of corn 
in various planting distances systems. Agrotech 
J. 5:89–93. https://doi.org/10.31327/atj.
v5i2.1352

Panikkai, S., R. Nurmalina, S. Mulatsih and H. 
Purwati. 2017. Analysis of national corn 
availability to become self-sufficiency throught 
dynamic model approachmen. Inform. 
Pertan. 26:41–48. https://doi.org/10.21082/
ip.v26n1.2017.p41-48

Ranjan, S., S. Sow, S.R. Choudhury, S. Kumar and 
M. Ghosh. 2020. Biofertilizer as a novel tool for 
enhancing soil fertility and crop productivity: A 
review. Int. J. Curr. Microbiol. Appl. Sci., 653–
665.

Resmi, L. 2022. Intra and interspecific 
morphological variations of three species of 
capsicum (Solanaceae). Curr. Bot., 13:76–80. 
https://doi.org/10.25081/cb.2022.v13.7468

Sah, R.P., M. Chakraborty, K. Prasad, M. Pandit, 
V.K. Tudu, M.K. Chakravarty, S.C. Narayan, M. 
Rana and D. Moharana. 2020. Impact of water 
deficit stress in maize: Phenology and yield 
components. Sci. Rep., 10:1–15. https://doi.
org/10.1038/s41598-020-59689-7

Saiful Abedin, M., M.A. Hoque, M.A. Rahman 
Khokon and I. Hossain. 2018. Efficacy of 
trichocompost on the growth and yield of 
tomato. Univers. J. Plant Sci., 6:15–20. https://
doi.org/10.13189/ujps.2018.060201

Sheng, R.T.C., Y.H. Huang, P.C. Chan, S.A. Bhat, 
Y.C. Wu and N.F. Huang. 2022. Rice growth 

stage classification via RF-based machine 
learning and image processing. Agric., 12:1–23. 
https://doi.org/10.3390/agriculture12122137

Statistics Indonesia. 2023. Statistic of horticultura. 
Seasonal Vegetable Review. BPS-Statistics 
Indonesia, Indonesia. pp.3–6.

Suryani, R., S. Sutikarini, A. Masulili and A. Suyanto. 
2023. Improvement of corn plant yield through 
the application of biochar and trichocompost 
from rice harvest waste. Int. J. Multi Discip. 
Sci., 6:117. https://doi.org/10.26737/ij-mds.
v6i2.4641

Wicaksana, N., H. Maulana, Y. Yuwariah, A. Ismail, 
Y. Anissa, R. Ruswandi and D. Ruswandi. 2022. 
Selection of high yield and stable maize hybrids 
in mega-environments of Java Island, Indonesia. 
Agron., 12:1–18. https://doi.org/10.3390/
agronomy12122923

Yessoufou, K., H.O. Elansary, E.A. Mahmoud 
and K. Skalicka-Woźniak. 2015. Antifungal, 
antibacterial and anticancer activities of Ficus 
drupacea L. stem bark extract and biologically 
active isolated compounds. Ind. Crops Prod., 
74:752–758. https://doi.org/10.1016/j.
indcrop.2015.06.011

Yuan, X.K., Z.Q. Yang, Y.X. Li, Q. Liu and W. 
Han. 2016. Effects of different levels of water 
stress on leaf photosynthetic characteristics and 
antioxidant enzyme activities of greenhouse 
tomato. Photosynthetica. 54:28–39. https://doi.
org/10.1007/s11099-015-0122-5

Yunandra, Y., D. Deviona, E. Zuhry, M. Syukur, 
A. Ardian, A. Effendi, N. Nurbaiti, S. Yoseva 
and F.N. Auliyanda. 2023. Selection criteria 
for lowland tomatoes (Solanum lycopersicum L.). 
E3S Web Conf. 373. https://doi.org/10.1051/
e3sconf/202337303005

https://doi.org/10.1016/j.btre.2019.e00406
https://doi.org/10.1016/j.btre.2019.e00406
https://doi.org/10.31327/atj.v5i2.1352
https://doi.org/10.31327/atj.v5i2.1352
https://doi.org/10.21082/ip.v26n1.2017.p41-48
https://doi.org/10.21082/ip.v26n1.2017.p41-48
https://doi.org/10.25081/cb.2022.v13.7468
https://doi.org/10.1038/s41598-020-59689-7
https://doi.org/10.1038/s41598-020-59689-7
https://doi.org/10.13189/ujps.2018.060201
https://doi.org/10.13189/ujps.2018.060201
https://doi.org/10.3390/agriculture12122137
https://doi.org/10.26737/ij-mds.v6i2.4641
https://doi.org/10.26737/ij-mds.v6i2.4641
https://doi.org/10.3390/agronomy12122923
https://doi.org/10.3390/agronomy12122923
https://doi.org/10.1016/j.indcrop.2015.06.011
https://doi.org/10.1016/j.indcrop.2015.06.011
https://doi.org/10.1007/s11099-015-0122-5
https://doi.org/10.1007/s11099-015-0122-5
https://doi.org/10.1051/e3sconf/202337303005
https://doi.org/10.1051/e3sconf/202337303005

