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Abstract

Maize (Zea mays L.) is the world’s second most widely cultivated crop by harvested area, after wheat. Among its types,
composite varieties are often preferred due to their broad genetic base and lower seed costs compared to hybrids. How-
ever, sustainable nutrient management for composite maize using locally available organic amendments remains under-
explored. The present study evaluated the effects of utilizing banana corm waste as compost on the agronomic perfor-
mance, physiological activity, and yield of two composite maize varieties. A completely randomized block design in a
factorial arrangement was employed, with variety as the first factor (Lamuru and Provit A1) and compost dosage (0, 10,
20, 30, and 40 t ha') as the second factor. Parameters measured included agronomic variables, physiological activities,
and yield variable. The data were subjected to analysis of variance at a significance level of a = 0.05. Provit A1 produced
significantly more leaves (11.60) than Lamuru (10.83), indicating varietal differences in vegetative vigor. A significant in-
teraction was observed for stomatal aperture. For Lamuru, maximum stomatal aperture occurred at 11.56 t ha!, whereas
for Provit A1, it occurred at only 0.014 t ha”, the regression model (R? = 0.007) showed no meaningful response, with the
mathematical turning point effectively equivalebt to no application. All other parameters, including yield components,
showed no significant responses to compost application. This lack of response may be attributed to the rapid nitrogen
mineralization and subsequent loss from the low C/N ratio (6.38) of the compost. Additionally, the uniform basal NPK
application likely supplied adequate nutrition across all treatments, potentially masking any compost effect. These find-
ings suggest that growth and physiological responses to organic waste compost may be variety-dependent, highlighting
the need for variety-specific organic waste management strategies in sustainable maize farming.
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Introduction

Maize (Zea mays L.) is the world’s second most wide-
ly grown crop by harvested area, after wheat, occupying
approximately 197 million hectares of global agricultur-
al land (Erenstein et al. 2022). Maize is extensively grown
owing to its high yield capacity, ability to adapt to a wide
range of environments, and exceptional multifunction-
ality. This crop plays a central role in human nutrition,
livestock feed systems, as well as various industrial and
biofuel applications (Maitra and Singh 2021; Wossen et
al. 2023; Asfaw et al. 2024). Among the different types of
maize, composite (open-pollinated) varieties offer several
advantages over hybrids. Composite maize performs well
on marginal lands, exhibits tolerance to drought and re-
sistance to certain diseases, produces sufficiently high and
often stable yields under stressful conditions, and allows
farmers to save seeds at low cost while reducing depend-
ence on external suppliers (Masoni et al. 2019; Purba and
Hadiatry 2022). These characteristics make composite
maize particularly important for smallholder farmers cul-
tivating in arid regions with low soil fertility (Rahayu et
al. 2021). Overapplication of inorganic fertilizers in maize
cultivation, especially on marginal lands, may degrade
soil structure and biological properties, lower nutrient
use efficiency, and exacerbate nitrate leaching as well as
greenhouse gas emissions (Zhou et al. 2022; Syamsiyah et
al. 2023; Xing et al. 2024). Consequently, the adoption of
sustainable land management strategies is crucial for sus-
taining long-term maize productivity while simultaneous-
ly mitigating environmental degradation.

One promising approach that can be taken is to uti-
lize locally available agricultural waste as an organic soil
amendment. Among these, banana corms, the under-
ground stems of banana plants, are a significant biomass
resource that remains largely underutilized. The nutrient
composition of banana corms includes major plant ma-
cronutrients, namely nitrogen, phosphorus, potassium,
calcium, magnesium, and sulfur (Challam et al. 2024).
Compared to banana stems or banana peels, banana
corms contain a high concentration of macronutrients,
while banana stems contain substantial amounts of fiber
and potassium, and banana peels are rich in potassium
(Oyeyinka and Afolayan 2019; Islam et al. 2024). Howev-
er, much of the extant literature has centered on compost
derived from banana peels or pseudostems, while research
specifically addressing banana corm compost remains
very limited, particularly for composite maize cultivation.

Historically, research on organic amendments for maize
has primarily examined the effects of animal manures,
crop residues, and commercial composts on crop produc-
tivity, with less attention given to underutilized agricultur-
al by products such as banana corms. Earlier studies have
demonstrated that various types of agricultural waste com-
post can enhance maize growth and yield. For instance, an
integrated plant nutrient management strategy incorporat-
ing various types of compost can enhance maize growth
and productivity under dryland conditions (Al-Suhaibani
et al. 2021). Applying compost at a rate of 1 kg per 10 L of
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water is sufficient to produce premium-quality sweet maize
without the need for synthetic fertilizers (Bako et al. 2024).
The use of banana leaf compost yields growth parameters
for forage maize that are not significantly different from
those treated with NPK fertilizer (Bhatti et al. 2021). A
combined application of banana-based compost and farm-
yard manure can augment maize production and enhance
tissue nutrient concentrations (Virk et al. 2021). Despite
these observations, the exact influences of banana corm
compost, particularly its influence on physiological traits,
remain largely unexplored in composite maize systems.

This knowledge gap is critical because physiological
responses to organic amendments can vary substantially
between maize varieties and are often dosage dependent.
Moreover, previous studies have rarely examined wheth-
er the response to banana-based compost differs between
maize varieties with distinct genetic backgrounds, such as
Lamuru and Provit A1, which are popular composite vari-
eties in Indonesia. Accordingly, the present study was un-
dertaken to answer the following research questions: (1)
How does the interaction between banana corm compost
dosage and maize variety affect the growth, physiologi-
cal activity, and yield of composite maize? (2) How does
maize variety (Lamuru vs. Provit A1) affect these param-
eters? and (3) How does banana corm compost dosage af-
fect these parameters? This study primarily aims to assess
the effects of applying banana corm compost on the ag-
ronomic performance, physiological characteristics, and
yield attributes of two composite maize varieties.

Methods
Study site

This study was carried out from October 2025 to January
2026 at the experimental plot of the Faculty of Agricul-
ture, Universitas Sebelas Maret, Surakarta, Indonesia. The
site is located at coordinates 7°33'41.7"S, 110°51'32.6"E in
a lowland area at an elevation 96 m a.s.l (meters above sea
level). The soil that used in this experiment classified as
latosol with a pH of 6.61 (neutral), total nitrogen of 0.28%
(moderate), available phosphorus 31.04 mg kg* (very
high), exchangeable potassium 0.22 ¢ mol kg (low), and
organic carbon 1.15% (low) (Anggraini et al. 2025). Phys-
iological and yield measurements were undertaken at the
Agriculture Laboratory.

Material and method

The materials used in this study included 40 cm x
40 cm polybags, latosol soil from Karanganyar Regency,
composite maize seeds (Zea mays L.) of the Lamuru and
Provit Al varieties obtained from the Indonesian Cereals
Research Institute (ICERI) in Maros, South Sulawesi, ba-
nana corm compost, organic fertilizer (cow manure), urea,
TSP-26, and KCI. A mixture of organic fertilizer and soil
was prepared at a volume ratio of 1:2 (v/v). Basal fertilizers
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were applied at the following rates: 300 kg ha for urea,
100 kg ha for TSP-26, and 100 kg ha™ for KCI. Materi-
als for physiological analysis included distilled water, 80%
acetone, and clear nail polish. Equipment used included a
measuring tape, digital vernier caliper. digital scale, port-
able photosynthesis analyzer, binocular microscope, glass
slides, cover slips, spectrophotometer, and an oven.

Research design

The experiment employed a randomized complete block
design (RCBD) arranged in a factorial scheme with two
factors: composite maize variety (Lamuru and Provit A1)
and banana corm compost application rate (0, 10, 20, 30,
and 40 t ha'!). The combination of these two factors result-
ed in 10 treatment combinations. Each treatment was ap-
plied to three replications (blocks), with each replication
consisting of two polybags as subsamples. The experimen-
tal unit was defined as one polybag containing a single
maize plant. In each replication, there were two polybags
(two subsamples) per treatment combination. The data
from the two subsamples were averaged to obtain a sin-
gle observation per replication prior to statistical analysis.
Therefore, the total number of experimental units was 60
(10 treatment combinations x 3 replications x 2 polybags
per replication as subsamples). The polybags were posi-
tioned at a spacing of 75 cm x 40 cm, and each polybag
contained 8 kg of soil mixture. The field application rates
(tha) were converted to grams per polybag based on the
volume of the topsoil layer (0-20 cm) per hectare, which
was then compared to the volume of soil in each polybag.

Compost production

The preparation of banana corm compost began with the
collection and preparation of all required materials, in-
cluding banana corm, rice bran, livestock manure (cow
manure), molasses, EM4 (Effective Microorganisms-4),
and water. Approximately 50 kg of banana corms were cut
into smaller pieces (approximately 2-3 cm) to facilitate
the decomposition process. The chopped banana corms
were then mixed and arranged in layers with 15 kg of rice
bran and 15 kg of livestock manure. In a separate contain-
er, 50 mL of EM4 and 1 L of molasses were dissolved in
20 L of water to prepare the activator solution. This solu-
tion was then added evenly to the banana corm mixture
to achieve a moisture content of approximately 60% (field
capacity). The mixture was fermented for approximately
1.5 months (6 weeks) at room temperature (25-30 °C)
and turned once a week to ensure adequate aeration and
uniform decomposition. After the fermentation period,
the banana corm had successfully transformed into ma-
ture compost, characterized by a dark brown colour and
an earthy texture, indicating that the composting process
was complete and the material was ready for application
as a soil amendment. The characteristics of the resulting
compost are presented in Table 1.

Table 1. Chemical analysis results of banana corm compost.

Parameter Value Unit Status
Total nitrogen 2.80 % Very high
Total phosphorus 2.84 % Very high
Total potassium 2.25 % Veri high
Carbon organic 19.15 % Ideal
Organic matter 33.01 % Ideal
C/N 6.38 Low

Research parameter

Agronomic performance

The agronomic traits assessed in this study comprised plant
height, leaf number, and stem diameter. Plant height was
determined by measuring from the base of the stem (soil
surface) to the apex of the longest fully expanded leaf using
a measuring tape. Leaf number was recorded by manual-
ly counting fully expanded leaves, which were identified as
those possessing a fully opened ligule and an exposed collar.
Stem diameter was quantified with a digital vernier caliper
at the second internode above ground level. All agronomic
measurements were taken at 6 weeks after planting (WAP).

Physiological performance

The physiological parameters observed included stomatal
density, stomatal aperture width, transpiration rate, sto-
matal conductance, and chlorophyll content. Physiological
observations were conducted at 6 WAP. Stomatal samples
were obtained in the morning, between 09:00 and 12:00,
employing the clear nail polish imprint technique. The
polish was applied to the abaxial (lower) epidermis of the
fifth fully expanded leaf from the top. After drying (ap-
proximately 3-5 minutes), the dried imprint was carefully
lifted with clear adhesive tape and then attached to a glass
slide. Stomatal density was observed under a 10x objective
lens (100x total magnification), while stomatal aperture
width was measured at 40x objective lens (400x total mag-
nification). Stomatal counts were performed using the Im-
age Raster 2 application (Pathoumthong et al. 2023). Five
fields of view were observed per sample, and the average
was calculated. Stomatal conductance and transpiration
rate were quantified using a Plant Photosynthesis Ana-
lyzer, with measurements taken between 09:00 and 12:00
on the seventh fully expanded leaf from the apex. The leaf
was clamped onto the sensor head, and the measurement
results appeared automatically (Rahayu et al. 2025). Chlo-
rophyll content was measured using a modified Arnon
method (Arnon 1949). Leaf samples weighing 0.5 g were
macerated in 10 mL of 80% acetone solution. After the su-
pernatant was obtained, its optical density was determined
at 645 nm and 663 nm via a UV-Vis spectrophotometer.

The chlorophyll content was calculated using the fol-
lowing formula:

Chlorophyll a =(12.7x0D,, - 2.69 x OD,,,) x
(10 mL) / (1000 x 0.5 g)
Chlorophyll b =(229x0D,, - 4.68 xOD,,) x

(10 mL) / (1000 x 0.5 g)
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Total chlorophyll =(202x0D,, +8.02x0OD,_,) x
(10 mL) / (1000 x 0.5 g)

Yield performance

The yield components assessed in this study comprised
ear length, ear diameter, number of kernel rows per ear,
number of kernels per row, grain weight per plant, and
100-grain weight. Ear diameter was determined at the
midpoint of the ear using a digital vernier caliper, while
ear length was determined from the base to the tip of the
ear using a ruler. The number of kernel rows was counted
across the entire ear circumference, whereas the number
of kernels per row was derived from the average of five
randomly selected rows. Grain weight per plant was deter-
mined by weighing all kernels harvested from each plant.
The 100-grain weight was measured by randomly selecting
100 kernels from each sample and weighing them using
a digital scale. All grain weight measurements were per-
formed at 14% moisture content to ensure standardization.

Data analysis

Statistical analysis was carried out using Analysis of Vari-
ance (ANOVA) at a 5% significance level (a = 0.05). For pa-
rameters exhibiting significant treatment effects, Duncan’s
Multiple Range Test (DMRT) was employed as a post-hoc
comparison at the same alpha level. Regression analysis
was applied to evaluate the relationship between banana
corm compost application rate and the measured variables,
and to establish the optimal dosage for each maize variety
where significant interactions were observed. Furthermore,
Pearson’s correlation analysis was performed to explore the
interrelationships among agronomic, physiological, and
yield traits, with the aim of identifying the parameters most
strongly associated with overall yield performance.

Result

Growth parameters

Plant height

The average plant height of maize at 6 WAP across all
treatments was 178.67 cm, ranging from 174.67 cm to
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181.75 cm (Fig. 1a, b). The statistical analysis indicated that
neither maize variety nor banana corm compost application
rate exerted a significant influence on plant height (p > 0.05).
Moreover, the interaction between these two factors was also
found to be non-significant for plant height (p > 0.05).

Number of leaves

The mean leaf count at 6 WAP, averaged over all treat-
ments, was 11.67 leaves, with values ranging from 10.83 to
11.67 leaves. Statistical analysis revealed that maize variety
significantly affected leaf number (p < 0.05). At 6 WAP, the
Provit Al variety produced a significantly higher number
of leaves, with an average of 11.60 leaves, compared to the
Lamuru variety, which averaged 10.83 leaves (Fig. la, b).
Furthermore, neither compost dosage nor its interaction
with variety significantly affected leaf number (p > 0.05).

Stem diameter

The overall mean stem diameter at 6 WAP, averaged across
all treatment combinations, was 22.50 mm, with values
ranging from 21.67 to 23.10 mm (Fig. 1a, b). Statistical
analysis indicated that neither maize variety nor banana
corm compost application rate exerted a significant ef-
fect on stem diameter (p > 0.05). Similarly, the interac-
tive effect of these two factors on stem diameter was also
non-significant (p > 0.05).

Physiological activity

Chlorophyll content

The overall mean chlorophyll concentrations across all
treatments were 3.98 mg g* for chlorophyll a, 1.64 mg g
for chlorophyll b, and 5.62 mg g for total chlorophyll
(Fig. 2a, b). Statistical analysis revealed that neither the
individual factors (maize variety and compost application
rate) nor their interaction exerted a significant influence
on chlorophyll a, chlorophyll b, or total chlorophyll con-
tent, as all p-values exceeded 0.05.

Stomatal density

Across all treatments, the overall average stomatal densi-
ty was 82.72 unit mm?, varying between 79.64 and 87.25
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Figure 1. Effect of (a) variety and (b) banana corm compost dosage on plant height, number of leaves, and stem

diameter. Note: Means sharing a common letter are statistically similar based on DMRT (a = 0.05).

Emirates Journal of Food and Agriculture



m Emir. J. Food Agric - Volume 38 - 2026 5
(a) (®)
[ Chlorophyll a [ZZ7] Chlorophyll b=@= Total chlorophyll - - Chlorophyll a- ®~ Total chlorophyll- @ Chlorophyll b

~ 50 r7.0 ~5.0 1 =7.0

< o

£45 L6.s 2457

240 2404

Z F6.0 ~ % o

£3s -9k B35 5

- =
230 ee=="" bss E 5., £
z 5.3l = 3 57 z
= =

g 25 50 & E25- £
g 2 2

En s % S

0 2.0 175 Las s 2207 g

5 1.54a = £ =

= 15 g % 1.5 s

= F4.0 = = =

:: 1.0 -5:1'0'

£ 05 H 35 £ 05 435

= Pt <+ 5

C 0.0 3.0 0.0 T T T r r 3.0

Lamuru Provit Al

Variety

Banana corm compost dosage (t ha™)

Figure 2. Effect of (a) varieties and (b) banana corm compost dosage on chlorophyll a, b, and total chlorophyll. Note:
Means sharing a common letter are statistically similar based on DMRT (a = 0.05).

unit mm=. Result showed that neither the main effects
(maize variety and compost dosage) nor their interaction
significantly influenced stomatal density of maize (p >
0.05) for all effects (Table 2).

Table 2. Effects of variety and banana corm com-
post dosage on stomatal density and stomatal aper-
ture width.

Treatment Stomatal density Stomatal aperture
(unit mm?) width (um)

Variety
Lamuru 83.78 £ 9.95a 16.38 +2.89a
Provit A1 81.66 + 10.66a 16.45 + 2.36a
Banana corm compost dosage (t ha™)
0 87.25 + 8.04a 17.87 £ 1.94a
10 80.31 £ 15.77a 15.98 + 3.38a
20 85.42 + 8.16a 17.56 + 1.96a
30 80.92 £12.19a 17.02 £ 2.37a
40 79.69 +4.25a 14.77 £ 2.62a
Interaction - +
p-value of variety 0.554 0.612
p-value of banana corm compost dosage 0.576 0.099
p-value of interaction 0.243 0.009
CV (%) 12.31 15.63

Note: Means sharing a common letter are statistically similar based on DMRT (a =
0.05). Symbols (+) and (-) indicate positive and no interaction, respectively. Values
include standard deviation (+), and CV (%) denotes the coefficient of variation.

Stomatal aperture width

The mean stomatal aperture width across all treatment
groups was 16.34 yum, with individual treatment means
ranging from 14.77 to 17.87 um. A significant inter-
action effect on stomatal aperture was found between
maize variety and banana corm compost dosage (p =
0.009). Meanwhile, each individual factor (maize variety
and compost dosage) did not significantly affect stoma-
tal aperture (p > 0.05) (Table 2). This indicates that the
stomatal response depends specifically on the combina-
tion of variety and compost dosage, rather than on ei-
ther factor independently. According to the regression
analysis (Fig. 3), for the Lamuru variety, increasing the
banana corm compost dosage initially increased stoma-
tal aperture, reaching a mathematical turning point of
11.56 t ha' (R? = 0.653). For the Provit Al variety, the
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banana corm compost dosage on the stomatal aper-
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interaction between maize variety and

regression model had an extremely low R2 value (0.007),
indicating no meaningful relationship. The mathemati-
cally turning point of 0.014 t ha™ is therefore presented
as purely mathematical result with no biological or ag-
ronomic significance, and is effectively equivalent to no
compost application.

Lamuru y= 17.852+0.185x-0.008x> R?=10.653
Provit Al y= 26.108+0.006x-0.217x> R?=10.007
Stomatal conductance

Stomatal conductance across all treatments ranged from
0.0839 to 0.1635 pmol m™ s, with a mean value of 0.1159
pmol m? s, Result showed that neither the main effects
(maize variety and compost dosage) nor their interaction
significantly influenced stomatal conductance of maize (p
> 0.05) for all effects (Fig. 4a, b).

Transpiration rate

Transpiration rate across all treatments ranged from
0.0217 to 0.0423 pmol m™ s™!, with a mean value of 0.0303
pmol m? s, Result showed that neither the main effects
(maize variety and compost dosage) nor their interaction
significantly influenced stomatal conductance of maize (p
> 0.05) for all effects (Fig. 4a, b).
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rate. Note: Means sharing a common letter are statistically similar based on DMRT (a = 0.05).

Yield and yield component

The yield and yield components evaluated in this study
included ear length, ear diameter, number of kernels per
row, number of kernel rows per ear, grain weight per plant,
and 100-grain weight. The overall mean values recorded
for these parameters were as follows: ear length, 15.53 cm;
ear diameter, 43.23 mm; kernels per row, 27.39; kernel
rows per ear, 13.63; grain weight per plant, 102.51 g; and
100-grain weight, 19.34 g. Table 3 shows that no signif-
icant effects on any of these parameters were detected
for maize variety, banana corm compost dosage, or their
interaction (p > 0.05). However, the interaction for grain
weight per plant approached significance (p = 0.054),
which may indicate a trend worth investigating further
with more replication.

Correlation

Correlation analysis revealed several notable associations
among the measured parameters (Fig. 5). Stem diameter
exhibited a strong positive correlation with plant height
(r = 0.36) and number of leaves (r = 0.47). A very strong
positive relationship was observed between chlorophyll b
and chlorophyll a (r = 0.93), while total chlorophyll con-
tent was very strongly correlated with both chlorophyll a

(r =0.99) and chlorophyll b (r = 0.97). Stomatal aperture
width showed positive correlations with chlorophyll a (r =
0.50), chlorophyll b (r = 0.41), and total chlorophyll (r =
0.48). Similarly, stomatal conductance and transpiration
rate were both positively correlated with stomatal aper-
ture width, with correlation coefficients of r = 0.30 and r
= 0.31, respectively. With respect to yield components, the
number of kernels per row was strongly correlated with
plant height (r = 0.50) and ear length (r = 0.38), while the
number of kernels per plant was positively associated with
plant height (r = 0.48), ear length (r = 0.48), kernels per
row (r = 0.54), and rows per ear (r = 0.31).

Discussion
Growth parameters

The lack of a significant varietal effect on plant height
and stem diameter at 6 WAP can be attributed to the fact
that both varieties used in this study (Lamuru and Pro-
vit Al) are composite types. Composite varieties are de-
veloped through open pollination and typically possess
a broad genetic base, resulting in similar or equivalent

Table 3. Effects of variety and banana corm compost dosage on yield component and yield.

Treatment Ear length (cm) Ear diameter (mm)

kernels per row

Number of kernel
Tows per ear

Number of Grain weight per 100-grain weight (g)

plant (g)

Variety

Lamuru 16.23 £2.07a 42.88 £ 4.07a
Provit Al 14.80 £ 2.31a 43.57 £ 2.56a
Banana corm compost dosage (t ha')

0 1523 £2.13a 42.60 + 4.38a
10 15.57 £ 1.99a 44.50 £ 2.71a
20 16.28 £ 2.51a 42.83 £3.15a
30 15.11 + 3.40a 42.98 + 3.84a
40 15.48 + 1.66a 43.22 £3.41a
Interaction - -
p-value of variety 0.120 0.617
p-value of banana corm compost dosage 0.929 0913
p-value of interaction 0.599 0.488
CV (%) 14.66 7.78

27.84 £ 5.44a 14.01 + 1.43a 106.31 + 25.86a 19.67 + 5.25a
2694 +4.4la 13.26 + 1.20a 98.71 £ 25.55a 19.01 + 6.80a
26.14 £ 3.84a 13.28 + 1.44a 106.44 + 16.88a 19.42 + 5.59a
25.34 + 6.45a 13.31 £ 1.51a 97.60 + 29.94a 18.47 + 5.63a
27.00 £5.35a 14.42 + 1.36a 102.10 £ 18.93a 20.14 £6.91a
29.02 + 3.38a 13.33 £ 1.75a 112.09 + 32.25a 20.09 +£7.13a
29.44+5.17a 13.83 £ 0.41a 94.33 £ 31.13a 18.60 + 6.54a
0.592 0.141 0.314 0.782
0.468 0.533 0.579 0.984
0.789 0.341 0.054 0.286
17.84 9.92 24.93 30.91

Note: Means sharing a common letter are statistically similar based on DMRT (a = 0.05). Symbols (+) and (-) indicate positive and no interaction, respectively. Values

include standard deviation (+),and CV (%) denotes the coefficient of variation.
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Figure 5. Correlation analysis of growth, physiological activity, and yield of maize. Note: PH: plant height, NL: num-

ber of leaves, SD: stem diameter, CA: chlorophyll a, CB: chlorophyll b, CT: chlorophyll total, STD: stomatal density,

SAW: stomatal aperture width, SC: stomatal conductance, TR: transpiration rate, EL: ear length, ED: ear diameter,

NKR: number of kernel per row, NKE: number of kernel per ear, GW: grain weight, 100G: 100 grain weight.

genetic characteristics regarding the rate of early vegeta-
tive growth (Tehulie et al. 2025). This suggests that genetic
factors governing initial vegetative development, includ-
ing apical meristem activity and internode elongation, are
relatively conserved between Lamuru and Provit A1 dur-
ing the early growth phase. Consequently, up to 6 WAP,
neither plant height nor stem diameter exhibited signif-
icant varietal differences. However, leaf number showed
significant differences between varieties, with Provit Al
producing more leaves than Lamuru. This difference is
attributed to genetic factors governing leaf initiation rate
and plastochron, which is characterized as the temporal
gap between the unfolding of two sequential leaves (Plan-
cade et al. 2023). The Provit Al variety exhibits higher
vegetative vigor, evident from a more rapid cellular prolif-
eration rate in the apical meristem of the shoot, resulting
in more rapid leaf emergence. This finding is consistent
with the characterization of Provit Al as a variety with
higher vegetative vigor compared to Lamuru. The strong
interrelationships among vegetative traits were corrobo-
rated by correlation analysis, which revealed positive as-
sociations between stem diameter and both plant height
and leaf number, indicating that stem thickening accom-

panies both vertical elongation and leaf development in a
coordinated manner.

The application of banana corm compost exerted no
significant influence on plant height, leaf number, or
stem diameter. This may be attributed to the rapid release
nature of the compost resulting from its low C/N ratio
(6.38), which is considerably below the ideal threshold
(25-30) for optimal mineralization. This finding stands in
contrast to multiple previous investigations that observed
positive influences of organic amendments on the vegeta-
tive growth of maize. Salman et al. (2023) showed that the
incorporation of sugarcane bagasse compost at 2 t ha' im-
proved the vegetative performance of maize, as evidenced
by taller plants and expanded leaf area. Similarly, Li et al.
(2022) found that cattle manure compost applied at rates
increasing to 24 t ha™ resulted in superior shoot biomass
accumulation and greater maize grain yield. The discrep-
ancy between these findings and our results may be ex-
plained by differences in the type of compost used and
its chemical characteristics. Unlike the compost used in
previous studies, which likely had higher C/N ratios and
slower nutrient release, the banana corm compost em-
ployed in this research had a carbon-to-nitrogen ratio of

Emirates Journal of Food and Agriculture
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only 6.38, which is very low, considerably below the ideal
threshold (25-30) for optimal mineralization.

This low C/N ratio may have caused accelerated de-
composition and quick nutrient release during the ear-
ly growth stage (El-mrini et al. 2022). It is possible that
despite the high total nutrient content, most nutrients,
particularly nitrogen, were rapidly mineralized and sub-
sequently lost through ammonia volatilization or leach-
ing within the first few weeks after application (Hu et al.
2025; Shen et al. 2026). Nitrogen constitutes one of the
essential macronutrients necessary for plant physiological
processes, that constitutes chlorophyll and amino acids,
and it represents the most crucial factor influencing the
rate of new leaf emergence and overall vegetative growth
(Abdelraheem et al. 2025). By 6 WAP, the compost had
already released most of its nutrients, but these nutrients
were no longer available in the root zone, limiting plant
uptake. Unlike the slow-release nature of compost with
high C/N ratios, the mineralization process of low C/N
organic materials is inherently rapid, leading to a burst
of nutrient availability followed by rapid depletion (Li
et al. 2024; Panjaitan et al. 2026). Furthermore, the nar-
rower response range of stem growth compared to leaves
means that stem diameter requires a longer time to ex-
hibit a response to compost treatments. An unexpected
finding was that despite the lack of significant effects on
plant height and stem diameter, leaf number showed va-
rietal differences. This suggests that leaf initiation rate is
more sensitive to genetic factors than to nutrient availa-
bility from compost, at least under the conditions of this
study. This finding highlights the importance of consider-
ing varietal characteristics when evaluating the response
to organic amendments.

Physiological activity

The significant interaction between maize variety and
compost dosage on stomatal aperture indicates that varie-
tal sensitivity serves as a key element in the physiological
reactions of plants to organic amendment applications.
For the Lamuru variety, the quadratic response pattern
suggests a possible optimum compost dosage exists, be-
yond which further application becomes detrimental. This
could be because nutrient availability at the optimum dos-
age supports stomatal opening without inducing osmotic
stress or nutrient imbalance (Ahmed et al. 2023). In con-
trast, the Provit Al variety exhibited a negative response
even at low dosages, suggesting greater sensitivity to rhiz-
osphere disturbances such as pH fluctuations, increased
microbial competition for oxygen, or the accumulation of
phytotoxic compounds. However, these proposed mecha-
nism remain speculative as they were not directly meas-
ured in this study. This counter intuitive finding contrasts
with studies reporting positive maize responses to organic
amendments (Virk et al. 2021; Bako et al. 2024), and high-
lights that varietal sensitivity can override the potential
benefits of compost application. Consequently, the appli-
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cation of banana corm compost as an organic amendment
is only beneficial for specific maize varieties, and its use
should be tailored based on varietal sensitivity to avoid
potential negative physiological responses.

The non-significant influence of maize variety on chlo-
rophyll a, b, and total chlorophyll levels suggests that the
two varieties (Lamuru and Provit A1) possess equivalent
genetic capacity for chlorophyll formation efficiency un-
der the given environmental conditions. Although the
varieties differ, it is suggested that the genes encoding
the major enzymes involved in chlorophyll biosynthesis,
including enzymes like chlorophyll synthase and proto-
chlorophyllide reductase, which are either homologous
or show highly similar expression profiles. Similarly, the
absence of significant variety effects on stomatal density,
stomatal conductance, and transpiration rate indicates
that both varieties possess equivalent genetic capacity
for regulating epidermal cell development and differ-
entiation, guard cell turgor, and water loss mechanisms
under the prevailing growing conditions. The formation
of stomata occurs through a sequential process, starting
with the induction of meristemoid mother cells and end-
ing once the guard cell structures have fully differentiated
(Falquetto-Gomes et al. 2024). Stomatal conductance and
transpiration rate are dynamically regulated by osmotic
adjustments in guard cells, involving ion channels, pro-
ton pumps, and abscisic acid (ABA) signalling pathways
(Liu et al. 2022; Giannoutsou et al. 2025). The relation-
ship between stomatal traits was supported by correlation
analysis, which showed that stomatal aperture width was
positively correlated with stomatal conductance and tran-
spiration rate, confirming that wider stomatal openings
facilitate greater gas exchange and water loss, consistent
with the biophysical principles of stomatal physiology.

The absence of a significant effect of banana corm
compost dosage on chlorophyll content, stomatal densi-
ty, stomatal conductance, and transpiration rate may be
explained by the rapid decomposition of organic residues
resulting from the low C/N ratio (6.38). It is possible that
nitrogen mineralization occurred too rapidly during the
early vegetative phase, leading to nitrogen loss through
volatilization or leaching and limiting nitrogen availability
during later growth stages (Li et al. 2026). Since nitrogen
constitutes a critical element in the synthesis of chloro-
phyll (Muhammad et al. 2022), no significant differenc-
es in chlorophyll concentration could be expected across
compost dosages when nitrogen was rapidly depleted.
Regarding stomatal density, the absence of a significant
effect could be accounted for by the observation that sto-
matal density is primarily modulated by abiotic factors
in the environment, such as light, relative humidity, and
atmospheric CO,) and genetic factors than by macronu-
trient availability (Pérez-Bueno et al. 2022). Stomatal con-
ductance and transpiration rate are primarily controlled
by short-term environmental cues such as light, vapor
pressure deficit, temperature, and soil water potential,
rather than by macronutrient availability from organic
amendments (Liu et al. 2022; Giannoutsou et al. 2025).
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Furthermore, although the low C/N ratio of the banana
corm compost may have caused rapid nutrient release, it is
possible that the majority of the nitrogen released was lost
via ammonia volatilization or leaching during the initial
few weeks following application.

Yield and yield components

The absence of a significant effect of maize variety on all
yield and yield component parameters can be attributed
to the fact that both varieties used in this study are com-
posite types. Composite varieties are developed through
open pollination and typically possess a broad genetic
base, resulting in similar or equivalent genetic character-
istics regarding yield potential and reproductive develop-
ment (Katoukam et al. 2022). This suggests that genetic
factors governing ear elongation, ear thickening, kernel
row establishment, kernel set per row, individual kernel
weight, and overall grain yield per plant are relatively
conserved between Lamuru and Provit A1 under the pre-
vailing growing conditions. However, correlation analysis
revealed that the number of kernels per row was positive-
ly correlated with plant height and ear length, indicating
that taller plants with longer ears tend to produce more
kernels per row, likely due to greater assimilate supply and
larger receptacle capacity. The application of banana corm
compost did not result in any significant effects on yield or
any of the yield component parameters examined in this
study. This outcome stands in contrast to a number of ear-
lier investigations that. For instance, Muchelo and Akpa
(2024) showed that organic inputs, cattle manure, Titho-
nia compost, and crop residues, raised maize grain yield
by 87%, 27%, and 13%, respectively, driven by accelerated
carbon mineralization and higher net nitrogen availabili-
ty. Similarly, Zapalowska and Jarecki (2024) demonstrat-
ed that the application of compost at 5 t ha significantly
improved maize productivity, both in terms of yield and
yield components. The discrepancy between these find-
ings and our results may be attributed to several factors.
Despite the considerable nutrient levels present in the
compost (Table 1), their availability to plants may have
been limited during ear formation and grain filling due
to the rapid mineralization rate of organic materials with
low C/N ratios. As previously discussed, the banana corm
compost used in this study had a C/N ratio of 6.38, which
is considerably lower than the ideal threshold. This low
C/N ratio may have resulted in nutrients being released too
rapidly at the beginning of the growing season rather than
providing a sustained slow release throughout the crop
cycle (El-mrini et al. 2022). The rapid decomposition may
have resulted in the quick release of plant-available nutri-
ents, which were subsequently lost through volatilization
or leaching during the early growth stages (El-mrini et al.
2022). As a result, by the time yield and yield components
were assessed, the compost had already depleted its nutri-
ent supply and was unable to provide sufficient nutrients
to enhance reproductive growth. The correlations among

yield components further highlight the intrinsic linkages
between these traits, as kernels per plant exhibited posi-
tive relationships with plant height, ear length, kernels per
row, and rows per ear. This suggests that kernel number
per plant is a composite trait dependent on multiple yield
components, and that selection for taller plants and longer
ears could indirectly improve kernel number per plant, al-
though the moderate strength of these relationships in-
dicates that other factors also contribute to overall yield
determination.

The absence of a significant yield response may also be
ascribed to the relatively brief duration of the experimen-
tal period. The advantages of organic soil amendments
often manifest more clearly across multiple cropping
seasons, owing to the progressive accumulation of soil
organic matter and the concomitant improvement in soil
structure. Furthermore, yield and yield components are
strongly influenced by environmental conditions during
the reproductive phase, including water availability, tem-
perature, light intensity, and pollination success, which
may override any potential benefits from compost appli-
cation (Katoukam et al. 2022). Additionally, a major con-
founding factor in this study is the uniform application of
basal NPK fertilizers (300 kg ha™ urea, 100 kg ha™* TSP-
26, and 100 kg ha' KCL) to all treatments, including the
zero compost control. This uniform NPK application like-
ly supplied adequate nutrition across all treatments, po-
tentially masking any compost effect. This is arguably the
single most important reason for the near uniform non
significance observed in most parameters. A more ideal
experimental design would have included a no NPK se-
ries to distinguish the effect of compost those of inorganic
fertilizers. The limitation should be considered when in-
terpretating the results.

Conclusion

Based on the findings of this study, the Provit A1 variety
exhibited a significantly greater number of leaves (11.60
leaves) than the Lamuru variety (10.83 leaves), indicat-
ing superior vegetative vigor. The application of banana
corm waste compost as an environmentally sustainable
amendment produced variety dependent effects on maize
physiological activity. For the Lamuru variety, the mathe-
matical turning point of 11.56 t ha" suggested a possible
positive response, although this should be interpreted
with caution due to the limited number of dosage levels.
In contrast, the Provit A1 variety showed no benefit from
compost application, with the mathematically derived
value approaching zero (0.014 t ha!') having no biological
significance (R? = 0.007). However, neither maize variety
nor banana corm compost dosage significantly affected
other agronomic parameters (plant height and stem di-
ameter), physiological parameters (chlorophyll content,
stomatal density, stomatal conductance, and transpira-
tion rate), or yield components. This lack of response
may be due to the rapid decomposition rate and low C/N
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ratio (6.38) of the compost, which may have caused early
nutrient release followed by nutrient loss through volatil-
ization or leaching, thereby limiting nutrient availability
during the later vegetative and reproductive stages. How-
ever, these proposed mechanism remain hypothetical as
no direct measurement were conducted. Furthermore,
the uniform basal NPK application likely supplied ade-
quate nutrition across all treatments, potentially masking
any compost effect.

These findings are limited to the specific experimen-
tal conditions of this study (polybag, one growing sea-

References

Abdelraheem KM, Eldamarawy Y, El-Azab M (2025) Impact of amino
acid application on growth, yield and nutrients status of wheat plant
under nitrogen fertilization. Egyptian Journal of Agronomy 0: 951—
958. https://doi.org/10.21608/agro.2025.336200.1563

Ahmed T, Noman M, Qi Y, Shahid M, Hussain S, Masood HA, Xu L, Ali
HM, Negm S, El-Kott AF, Yao Y, Qi X, Li B (2023) Fertilization of
microbial composts: A technology for improving stress resilience in
plants. Plants 12: €3550. https://doi.org/10.3390/plants12203550

Al-Suhaibani N, Selim M, Alderfasi A, El-Hendawy S (2021) Integrated
application of composted agricultural wastes, chemical fertilizers and
biofertilizers as an avenue to promote growth, yield and quality of
maize in an arid agro-ecosystem. Sustainability 13: €7439. https://doi.
org/10.3390/su13137439

Anggraini RK, Rahayu M, Purwanto E, Setyawati A (2025) Allelopath-
ic potential of Amaranthus spinosus extract on the physiological
activities of Talam 2 and Hypoma 2 peanut varieties. Ecological
Engineering & Environmental Technology 26: 55-75. https://doi.
org/10.12912/27197050/213653

Arnon DI (1949) Copper enzymes in isolated chloroplasts. Polyphe-
noloxidase in Beta vulgaris. Plant Physiology 24: 1-15. https://doi.
org/10.1104/pp.24.1.1

Asfaw DM, Asnakew YW, Sendkie FB, Abdulkadr AA, Mekonnen BA,
Tiruneh HD, Ebad AM (2024) Analysis of constraints and opportu-
nities in maize production and marketing in Ethiopia. Heliyon 10:
€39606. https://doi.org/10.1016/j.heliyon.2024.e39606

Bako T, Ali I, Aminu J (2024) Effect of compost tea on the quality pro-
motion of sweet corn (Zea mays var. rugosa) in organic cultiva-
tion. Journal of Horticulture and Postharvest Research. https://doi.
0rg/10.22077/jhpr.2024.7362.1367

Bhatti S, Kandhro MA, Bughio Z, Rajpar I, Shah ], Lund MM, Maitlo
AA, Bughio H ur R (2021) Relative performance of various composts
and NPK fertilizer on upgrowth and quality of fodder maize. Inter-
national Journal of Recycling Organic Waste in Agriculture. https://
doi.org/10.30486/ijrowa.2021.1927035.1230

Challam DA, Mondal S, Shashank A, Panda S (2024) Estimation of
reserved macro-nutrient in fifty cultivars of post-harvest banana
corms. International Journal of Research in Agronomy 7: 358-363.
https://doi.org/10.33545/2618060X.2024.v7.i3Se.482

El-mrini S, Aboutayeb R, Zouhri A (2022) Effect of initial C/N ratio and
turning frequency on quality of final compost of turkey manure and
olive pomace. Journal of Engineering and Applied Science 69: 1-37.
https://doi.org/10.1186/s44147-022-00092-6

Emirates Journal of Food and Agriculture

son, specific location). Therefore, we refrain from making
broad recommendations that exceed the experimental
evidence. Further research should examine the prolonged
effects of banana corm compost over successive seasons
and determine its cost-effectiveness for resource-limited
farmers. Future studies should also include a no-NPK
treatment series or use a reduced NPK dosage ('/, dose)
and multiple measurement time points to better under-
stand nutrient release dynamics. Additionally, increasing
the number of replication would improve statistical power
to detect moderate effect.

Erenstein O, Jaleta M, Sonder K, Mottaleb K, Prasanna BM (2022) Global
maize production, consumption and trade: trends and R&D implica-
tions. Food Security 14: 1295-1319. https://doi.org/10.1007/s12571-
022-01288-7

Falquetto-Gomes P, Silva W], Siqueira JA, Aratjo WL, Nunes-Nesi A
(2024) From epidermal cells to functional pores: Understanding
stomatal development. Journal of Plant Physiology 292: e154163.
https://doi.org/10.1016/j.jplph.2023.154163

Giannoutsou E, Adamakis I-DS, Samakovli D (2025) Guardians of water
and gas exchange: Adaptive dynamics of stomatal development and
patterning. Plants 14: €2405. https://doi.org/10.3390/plants14152405

Hu Y, Zhao C, Zhang W, Zhao P, Qin S, Zhang Y, Sui F (2025) Straw-In-
creased C/N ratio mitigates nitrate leaching in fluvial soil by enhanc-
ing microbial n pool and reducing n mineralization. Agronomy 15:
€2371. https://doi.org/10.3390/agronomy15102371

Islam MS, Khatun MstE, Alam MdK, Haque MA, Anik MFA, Bashar HMK,
Hossain A, Kasim S (2024) Effect of banana pseudostem derivative
compost and foliar spray of sap on nutrient acquisition, yield and sug-
ar content of corn in tropical soil. Journal of Soil Science and Plant
Nutrition 24: 5505-5517. https://doi.org/10.1007/s42729-024-01922-7

Katoukam M, Nassourou MA, Dolinassou S, Noubissié J-BT (2022)
Evaluation of the cross-pollination in maize (Zea mays L.) synthetic
varieties grown in the high Guinean savannah zone conditions. In-
ternational Journal of Environment, Agriculture and Biotechnology
7:206-214. https://doi.org/10.22161/ijeab.76.23

Li H, Li ], Jiao X, Jiang H, Liu Y, Wang X, Ma C (2024) The fate and chal-
lenges of the main nutrients in returned straw: A basic review. Agron-
omy 14: e698. https://doi.org/10.3390/agronomy14040698

Li R, Cui W, Zhang M, Qi Z, Zhou W (2026) Nitrogen immobiliza-
tion in organic media: A double-edged sword affecting the utiliza-
tion of green waste as growing media. Plants 15: €1298. https://doi.
org/10.3390/plants15091298

LiS,LiuZ,LiJ, Liu Z, Gu X, Shi L (2022) Cow manure compost promotes
Maize growth and ameliorates soil quality in saline-alkali soil: Role
of fertilizer addition rate and application depth. Sustainability 14:
€10088. https://doi.org/10.3390/su141610088

Liu H, Song S, Zhang H, Li Y, Niu L, Zhang ], Wang W (2022) Signaling
transduction of ABA, ROS, and Ca2+ in plant stomatal closure in
response to drought. International Journal of Molecular Sciences 23:
€14824. https://doi.org/10.3390/ijms232314824

Maitra S, Singh V (2021) Invited review on ‘maize in the 21% century’

Emerging trends of maize biorefineries in the 21* century: Scientific


https://doi.org/10.21608/agro.2025.336200.1563
https://doi.org/10.3390/plants12203550
https://doi.org/10.3390/su13137439
https://doi.org/10.3390/su13137439
https://doi.org/10.12912/27197050/213653
https://doi.org/10.12912/27197050/213653
https://doi.org/10.1104/pp.24.1.1
https://doi.org/10.1104/pp.24.1.1
https://doi.org/10.1016/j.heliyon.2024.e39606
https://doi.org/10.22077/jhpr.2024.7362.1367
https://doi.org/10.22077/jhpr.2024.7362.1367
https://doi.org/10.30486/ijrowa.2021.1927035.1230
https://doi.org/10.30486/ijrowa.2021.1927035.1230
https://doi.org/10.33545/2618060X.2024.v7.i3Se.482
https://doi.org/10.1186/s44147-022-00092-6
https://doi.org/10.1007/s12571-022-01288-7
https://doi.org/10.1007/s12571-022-01288-7
https://doi.org/10.1016/j.jplph.2023.154163
https://doi.org/10.3390/plants14152405
https://doi.org/10.3390/agronomy15102371
https://doi.org/10.1007/s42729-024-01922-7
https://doi.org/10.22161/ijeab.76.23
https://doi.org/10.3390/agronomy14040698
https://doi.org/10.3390/plants15091298
https://doi.org/10.3390/plants15091298
https://doi.org/10.3390/su141610088
https://doi.org/10.3390/ijms232314824

m Emir. J. Food Agric - Volume 38 - 2026

il

and technological advancements in biofuel and bio-sustainable mar-
ket. Journal of Cereal Science 101: e103272. https://doi.org/10.1016/j.
jcs.2021.103272

Masoni A, Calamai A, Marini L, Benedettelli S, Palchetti E (2019) Consti-
tution of composite cross maize (Zea mays L.) populations selected
for the semi-arid environment of south Madagascar. Agronomy 10:
1-54. https://doi.org/10.3390/agronomy10010054

Muchelo RO, Akpa SIC (2024) Enhancing maize (Zea mays L.) yields
in limited fertilizer farming systems through soil nutrient recycling
in Sub-Saharan Africa. Organic Agriculture 14: 409-425. https://doi.
org/10.1007/s13165-024-00473-6

Muhammad I, Yang L, Ahmad S, Farooq S, Al-Ghamdi AA, Khan A, Zee-
shan M, Elshikh MS, Abbasi AM, Zhou X-B (2022) Nitrogen fertilizer
modulates plant growth, chlorophyll pigments and enzymatic activ-
ities under different irrigation regimes. Agronomy 12: e845. https://
doi.org/10.3390/agronomy12040845

Oyeyinka BO, Afolayan AJ (2019) Comparative evaluation of the nutri-
tive, mineral, and antinutritive composition of Musa sinensis L. (Ba-
nana) and Musa paradisiaca L. (Plantain) fruit compartments. Plants
8: €598. https://doi.org/10.3390/plants8120598

Panjaitan E, Sidauruk L, Sianipar EM, Sitepu TV (2026) The effective-
ness of urban waste compost and cattle manure on the produc-
tivity of maize (Zea mays L.). IOP Conference Series: Earth and
Environmental Science 1591: €012003. https://doi.org/10.1088/1755-
1315/1591/1/012003

Pathoumthong P, Zhang Z, Roy SJ, El Habti A (2023) Rapid non-destruc-
tive method to phenotype stomatal traits. Plant Methods 19: 1-36.
https://doi.org/10.1186/5s13007-023-01016-y

Pérez-Bueno ML, Illescas-Miranda J, Martin-Forero AF, De Marcos A,
Bar6n M, Fenoll C, Mena M (2022) An extremely low stomatal den-
sity mutant overcomes cooling limitations at supra-optimal tempera-
ture by adjusting stomatal size and leaf thickness. Frontiers in Plant
Science 13: €919299. https://doi.org/10.3389/fpls.2022.919299

Plancade S, Marchadier E, Huet S, Ressayre A, Noas C, Dillmann C
(2023) A successive time-to-event model of phyllochron dynamics
for hypothesis testing: Application to the analysis of genetic and en-
vironmental effects in maize. Plant Methods 19: 1-54. https://doi.
org/10.1186/s13007-023-01029-7

Purba R, Hadiatry MC (2022) Yield performance and farmers’ responses
to corn composite varieties in Pandeglang Regency, Banten Province.
E3S Web of Conferences 361: 04013. https://doi.org/10.1051/e3s-
conf/202236104013

Rahayu HS, Juradi A, Asnidar, Gafur S (2021) Farmers’ preferences for

composite corn in dry land area of Central Sulawesi. IOP Conference

Series: Earth and Environmental Science 911: e012075. https://doi.
org/10.1088/1755-1315/911/1/012075

Rahayu M, Azzahro N, Arniputri RB, Handoyo GC (2025) Growth and
physiological activity of green grass jelly (Cocculus orbicuatus) cut-
tings on the use of planting media composition and photosynthetic
bacteria (PSB). Yiiziincii Yil Universitesi Tarim Bilimleri Dergisi 35:
728-741. https://doi.org/10.29133/yyutbd.1650085

Salman M, Inamullah, Jamal A, Mihoub A, Saeed MF, Radicetti E, Ah-
mad I, Naeem A, Ullah J, Pampana S (2023) Composting sugarcane
filter mud with different sources differently benefits sweet maize.
Agronomy 13: 748. https://doi.org/10.3390/agronomy13030748

Shen B, Zheng X, Zheng L, Yang Y, Xiao D, Sheng Z, Wang Y, Ai B (2026)
Beyond the C/N ratio: The critical role of carbon bioavailability in
aerobic composting of agricultural waste. Clean Tehcnol 8: 1-46.
https://doi.org/10.3390/cleantechnol8020046

Syamsiyah J, Minardi S, Herdiansyah G, Cahyono O, Mentari FC (2023)
Physical properties of alfisols, growth and products of hybrid corn
affected by organic and inorganic fertilizer. Caraka Tani: Journal of
Sustainable Agriculture 38: 1-99. https://doi.org/10.20961/caraka-
tani.v38i1.65014

Tehulie NS, Mekonnen E, Mekonnen A, Hassen A, Ebrahim S, Abebe
S (2025) Composite and synthetic varieties development, mainte-
nance, merit and achievements: A review. Agricultural Reviews.
https://doi.org/10.18805/ag. RF-289

Virk A, Memon KS, Memon M, Hussain S (2021) Formulation of op-
timum banana residue based compost product and its efficacy on
maize and soil properties. Indian Journal of Science and Technology
14: 932-941. https://doi.org/10.17485/1JST/v14i11.1992

Wossen T, Menkir A, Alene A, Abdoulaye T, Ajala S, Badu-Apraku B,
Gedil M, Mengesha W, Meseka S (2023) Drivers of transformation
of the maize sector in Nigeria. Global Food Security 38: ¢100713.
https://doi.org/10.1016/j.gfs.2023.100713

Xing Y, Li Y, Zhang F, Wang X (2024) Appropriate application of organic
fertilizer can effectively improve soil environment and increase maize
yield in loess plateau. Agronomy 14: €993. https://doi.org/10.3390/
agronomy14050993

Zapalowska A, Jarecki W (2024) The impact of using different types of
compost on the growth and yield of corn. Sustainability 16: e511.
https://doi.org/10.3390/su16020511

Zhou Z, Zhang S, Jiang N, Xiu W, Zhao ], Yang D (2022) Effects of organic
fertilizer incorporation practices on crops yield, soil quality, and soil
fauna feeding activity in the wheat-maize rotation system. Frontiers
in Environmental Science 10: €1058071. https://doi.org/10.3389/fen-
vs.2022.1058071

Emirates Journal of Food and Agriculture


https://doi.org/10.1016/j.jcs.2021.103272
https://doi.org/10.1016/j.jcs.2021.103272
https://doi.org/10.3390/agronomy10010054
https://doi.org/10.1007/s13165-024-00473-6
https://doi.org/10.1007/s13165-024-00473-6
https://doi.org/10.3390/agronomy12040845
https://doi.org/10.3390/agronomy12040845
https://doi.org/10.3390/plants8120598
https://doi.org/10.1088/1755-1315/1591/1/012003
https://doi.org/10.1088/1755-1315/1591/1/012003
https://doi.org/10.1186/s13007-023-01016-y
https://doi.org/10.3389/fpls.2022.919299
https://doi.org/10.1186/s13007-023-01029-7
https://doi.org/10.1186/s13007-023-01029-7
https://doi.org/10.1051/e3sconf/202236104013
https://doi.org/10.1051/e3sconf/202236104013
https://doi.org/10.1088/1755-1315/911/1/012075
https://doi.org/10.1088/1755-1315/911/1/012075
https://doi.org/10.29133/yyutbd.1650085
https://doi.org/10.3390/agronomy13030748
https://doi.org/10.3390/cleantechnol8020046
https://doi.org/10.20961/carakatani.v38i1.65014
https://doi.org/10.20961/carakatani.v38i1.65014
https://doi.org/10.18805/ag.RF-289
https://doi.org/10.17485/IJST/v14i11.1992
https://doi.org/10.1016/j.gfs.2023.100713
https://doi.org/10.3390/agronomy14050993
https://doi.org/10.3390/agronomy14050993
https://doi.org/10.3390/su16020511
https://doi.org/10.3389/fenvs.2022.1058071
https://doi.org/10.3389/fenvs.2022.1058071

12 Rahayu, et al.: Agronomic and yield response of maize to banana corm compost

Additional information

Conflict of interest

The authors have declared that no competing interests exist.

Ethical statement

No ethical statement was reported.

Artificial Intelligence (Al) use

The authors accept full responsibility for the content of the manuscript, including
the disclosure of any use of AL

No Al tools were used in the preparation of this manuscript.

Funding

This research was funded by the High-Impact Flagship Consortium Research Pro-
gram (RIKUB) for the 2025 fiscal year, Directorate of Research and Community
Service, Directorate General of Research and Development, Ministry of Higher Edu-
cation, Science, and Technology with number grant 035/C3/DT.05.00/RIKUB/2025.

Author contributions

Muji Rahayu: conceived and designed the study, analyzed and interpreted the data,
drafted and critically revised the manuscript, and gave final approval. Samanhudi,
Andriyana Setyawati, and Iswahyudi: contributed to study conception and design
and critical manuscript revision. I Ketut Widnyana, Muhammad Taufik, and Syam-
sia: participated in study design and final approval of the manuscript. Rissa Kurnia
Anggraini and Nadia Azzahro: performed data collection and assembly, analyzed

and interpreted the data, wrote and critically revised the manuscript.

Author ORCIDs
M. Rahayu ‘& https://orcid.org/0009-0007-5546-8427
Samanhudi “& https://orcid.org/0000-0001-9087-8471
A. Setyawati ‘& https://orcid.org/0000-0003-2926-9372
Iswahyudi & https://orcid.org/0009-0001-1794-4222
LK. Widnyana ‘& https://orcid.org/0000-0002-4864-6578
M. Taufik & https://orcid.org/0000-0001-6623-4115
Syamsia & https://orcid.org/0000-0001-8047-0405
https://orcid.org/0009-0002-3467-8330
https://orcid.org/0009-0005-0396-9399

R.K. Anggraini
N. Azzahro

Data availability
The datasets produced and examined during the present study may be obtained
from the corresponding author upon reasonable request. Due to privacy and ethi-

cal restrictions, the data are not made publicly available.

Emirates Journal of Food and Agriculture


https://orcid.org/0009-0007-5546-8427
https://orcid.org/0000-0001-9087-8471
https://orcid.org/0000-0003-2926-9372
https://orcid.org/0009-0001-1794-4222
https://orcid.org/0000-0002-4864-6578
https://orcid.org/0000-0001-6623-4115
https://orcid.org/0000-0001-8047-0405
https://orcid.org/0009-0002-3467-8330
https://orcid.org/0009-0005-0396-9399

	Effect of banana corm compost on agronomic performance, physiological activity, and yield of composite maize varieties
	Abstract
	Introduction
	Methods
	Study site
	Material and method
	Research design
	Compost production
	Research parameter
	Agronomic performance
	Agronomic performance
	Agronomic performance


	Physiological performance
	Physiological performance
	Physiological performance


	Yield performance
	Yield performance
	Yield performance


	Data analysis
	Data analysis
	Data analysis




	Result
	Growth parameters
	Number of leaves
	Number of leaves
	Number of leaves


	Stem diameter
	Stem diameter
	Stem diameter



	Physiological activity
	Chlorophyll content
	Chlorophyll content
	Chlorophyll content


	Stomatal density
	Stomatal density
	Stomatal density


	Stomatal aperture width
	Stomatal aperture width
	Stomatal aperture width


	Stomatal conductance
	Stomatal conductance
	Stomatal conductance


	Transpiration rate
	Transpiration rate
	Transpiration rate


	Yield and yield component
	Yield and yield component
	Yield and yield component


	Correlation
	Correlation
	Correlation




	Discussion
	Growth parameters
	Physiological activity
	Yield and yield components

	Conclusion
	References
	Additional information

