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ABSTRACT

In Malaysia, grain corn is mostly used as poultry feed. Grain corn is an important crop that plays a
major role in the food, feed, and seed industries. This study aims to evaluate and identify the best
hybrid va with high yield, wide adaptability, and high stability when cultivated in BRIS soil for
recommendation to growers or farmers. The field experiment was conducted in MARDI Bachok with
BRIS soil type. All 18 hybrid lines' performances were evaluated based on yield, days to 50% pollen
shed, plant height, total cob number, cob weight with husk, and cob weight without husk. This study
used modified basic agronomic practices in terms of planting and maintenance of grain corn in the
field. The result showed that dry yield production does not show a significant difference between the
18 hybrid varieties tested, but these results are mostly the highest compared to cultivation in
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Kelantan, Malaysia, over past years. Days to 50% pollen shed, plant height, ear placement height,
cob girth, cob weight with no husk, and core weight showed a significant difference between all
grain corn hybrids tested. Out of 18 hybrids, DK9979C and P4554 variety showed higher yields
(12.9 tons/ha) compared to others. Meanwhile, variety GWG111 had the lowest yield (8.4 tons/ha),
whereas the rest of the variety had a moderate yield (average 9 to 11 tons/ha). These results
indicate that BRIS soil can potentially be used as an alternative for high-yield production.

Keywords: Grain corn; hybrid; BRIS soil; yield performance; poultry feed.

1. INTRODUCTION

Grain corn has received much attention and is a
higher priority in Malaysia at this time [1]. This
crop is the primary source of livestock feed,
mainly ruminant and non-ruminant livestock such
as cattle and chickens. In Malaysia, the planting
area of corn cultivation is limited due to the
relatively high production cost. Most livestock
feeders import grain corn from abroad. According
to the Department of Statistics Malaysia 2016
sources, Malaysia has imported grain corn of
about 3.7 million Mt which involves an
estimated import value of up to 3.09 billion
ringgits [2]. The effect of this very high import
requires a careful strategy to reduce the import of
grain corn.

“One of the best steps is to introduce new
varieties that can be adapted and suitable for
cultivation in our country. MARDI, which serves
as an agricultural research agency, plays a vital
role in implementing grain corn research focusing
on the development of high-yield varieties
according to the suitability of land and weather in

Malaysia, good agronomic practices, post-
harvest management, pest and disease
monitoring, agricultural technology utilization,

management and value-added corn residues and
market intelligence” [3]. Grain corn is a primary
source of energy formulated in livestock feed and
is an essential component for monogastric
animals such as chickens and pigs. This is
because grain corn has the highest nutritional
energy value among other grains, besides having
very low nutrient value variation between
locations and planting periods [4]. This ensures
that livestock receive a balanced and consistent
diet, which is crucial for their health and
productivity [5].

According to Nor et al. [6], “Malaysia imported
four million tons of grain corn in 2018, indicating
an increase of 42% compared to 2010”.
“‘However, no domestic grain corn production
was recorded in Malaysia. Furthermore, the
currency speculation crisis that affected the
Malaysian ringgit resulted in higher expenses

concerning imported grain corn” [7]. “This
situation is a considerable risk to Malaysian food
security. Hence, it will affect the cost of poultry
feed, primarily in poultry production, by up to
70% of the total cost” [8]. “So far, Malaysia is still
wholly dependent on the import of grain corn. In
2020, Malaysia imported 4.1 metric tons (mt) of
corn [9]. Therefore, in 2016, the government
developed a grain corn planting program in
Malaysia to produce a local supply of grain corn
with a target of 30% by 2032, aiming to reduce
dependence on imports” [6]. Mohd. Ekhwan et
al,, [10] “describe the BRIS (Beach Ridges
Interspersed with Swales) soil as problematic in
Malaysia”. “It lacks in many aspects. Although
BRIS soils are regarded as problematic lowland
soils for agriculture because of their very sandy
texture and concomitant infertility, agricultural
activities in such soils have recently been
increasing” [11]. According to Adzemi et al., [12]
Based on the findings from the interaction
effects, chicken manure or biochar inoculated
with  AMF can boost sweet corn growth
performance under BRIS soil can be
recommended for optimum growth of sweet corn
under BRIS soil, and biochar can as well be
another option in the absence of the chicken
manure for better growth. This study aims to
evaluate some suitable varieties for planting in
different BRIS soil. All the best hybrid corn
varieties with high yield, wide adaptability, and
high stability were evaluated for cultivation in
BRIS soil as a recommendation to the growers or
farmers [13].

2. MATERIALS AND METHODS

2.1 Germplasm

Eighteen treatments (variety) were selected for
trials in this study (Picture 1). The varieties
involved were V1(P4546), V2(P7875),
V3(P3582), V4(P4554), V5(P3537), V6(P3136),
V7(GWG111), v8 (GWG888), VI(GWG5002),
V10(GWG5005), V11(GT709), V12(GT722), V13
(GT822), V14(DK9979C), V15(DK9950C), V16
(DK9919C), V17(DK9898C), and V18
(DK6818C).
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Picture 1. Eighteen treatments (variety) were selected for trials in this study

2.2 Experimental Sites

Five locations were chosen for their evaluation:
MARDI Seberang Perai, Pulau Pinang (northern
area, mineral soil), MARDI Serdang (middle
western/central area, mineral soil), MARDI
Bachok, Kelantan (eastern area, sandy soil),
MARDI Kluang (southern area, mineral soil)
and PPK Bakri, Labis (farmer’s plot, mineral soil)

[14]. The study was conducted at the
MARDI  Bachok, Kelantan field, which
involves a 0.5 ha covered area. The soil type is
Beach Ridges Interspersed with

Swales (BRIS) soil in the Rudua Series, whereas
sandy soil has the coordinates 5.97838 and
102.42752.

2.3 Experimental Design

The treatments were arranged in a randomized
complete block design (RCBD) with 18 levels of
treatment with three replicates. Each genotype
plot consisted of seven rows with a length of 5 m
for each row, whereas the planting distance was
20 and 75 cm within and between rows,
respectively. Two seeds were sown at each
point, but only one seedling was
allowed to grow after a week after emergence for
a final plant  population density  of
66,666 plants per ha. Data were recorded from

five central rows of each plot to reduce the
border effects. The plant density of this plot is 25
cm x 75cm, with a population estimated at
66,666 plants per ha.

2.4 Crop Management

Processed chicken dung was applied as an
organic matter at the rate for Bris
soil 6000 kg/ha. Fertilizers were used at 120 kg
N, 60 kg P, and 60 kg Kha-1 as recommended
for the area. Nitrogen was applied twice: at ten
days and 30 days after planting. The fertilizer
rate of this plot was NPK (120:60:60) for basal
and top dressing (Two applications). Fertilizers
were applied to each plot 10 and 30 days after
sowing (DAS). The corn will be harvested when
the average cob moisture content is below
30%. Chemical control for pests and
diseases was implemented when a disease or
insect infestation was observed in the plot area.
The rain gun sprinkler system, designed for high-
pressure water delivery, was strategically
positioned to cover experiment field areas.
Irrigation  scheduling was done  twice
per day at 8.30 am and 2.30 pm. The watering
was applied to ensure soil moisture levels were
maintained between 70% and 90% of field
capacity.
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2.5 Parameter Collection

All parameters for data collection are i)
morphological data, which included days to 50%
pollen shed, plant height, and cob height, ii) yield
components such as cob length (m), cob girth
(m), cob weight with husk (g), cob weight with no
husk (g), core weight (g) and grain moisture (%)
(Four plants sample were selected at each
triangle of experiment plot), iii) crop cutting test
(CCT) for 1 ha yield estimation at 14% moisture
content. All the data, such as agronomic, yield
(CCT), and yield components, were recorded at
harvest.

The formula for CCT yield is shown below;

. kg
CCT Yield at (14%) (h—a)

__ Total cob weight with no husk (kg) x 1 ha
B CCT area (m2)

CCT area (Sample size) =2 m x 2.25 m (3
rows) =4.5 m2

2.6 Data Analysis

Data obtained were subjected to statistical
analysis using analysis of variance (ANOVA)
procedures to test the significant effect of all the
variables investigated using SAS version 9.1
[15]. Means were separated using the Duncan
Multiple Range Test (DMRT) as the test of
significance at p <0.05

3. RESULTS AND DISCUSSION

3.1 Plant Growth Performance

Table 1 presents the variance analysis (ANOVA)
results for 18 tested grain corn hybrids. All
hybrids showed an average of 102 days of
maturity in BRIS soil. Some of the characters in
this study showed significant effects of planting
season except for cob length, cob weight with
husk, 1000 grain weight, grain moisture, and
CCT-yield characters. All hybrids only took 52
days on average to produce 50% flowering.
According to Abendroth [16], kernel development
proceeds through several distinct leaf staging
protocols; the kernel growth stage for an entire
field is defined when at least 50% of the plants in
a field have reached that stage. Yield per hectare
was insignificant between all hybrids, with an
average of 11195.8 kg/ha. Compared to mineral
soil, the corn will be harvested at 110-120 DAS

with an average yield of 4586 kg/ha [17]. Planting
grain corn in BRIS soil can achieve early
maturity, good performance, and high yield. This
experiment concluded that planting grain corn in
BRIS soil can provide a high yield with a short
harvesting period [14].

3.2 Yield Performance

However, the CCT yield was not significantly
different among all the hybrid varieties tested.
Comparison between varieties for plots in
Bachok, V14 (DK9979C) showed the highest
yield compared to the others of 12945 kg/ha
followed by V4 (P4554) and V18 (DK6818C)
12851 kg/ha and 12056 kg/ha respectively (Fig.
1). However, the vyield for control varieties V1
(P4546) is slightly less than V14, which is only
10500 kg/ha. On average, most of the results
obtained are on average above 11196 kg/ha for
all varieties. This value, however, was not
significant with all other hybrids. This result
suggests that all selected hybrids by farmers
performed similarly to control hybrid P4546.
However, these results show that the yield for all
varieties evaluated is still high when compared to
the average yield for peninsular Malaysia, and
MARDI has tested the average result for
commercial-scale planting, and the economic
data showed that it is not cost-effective [18].
Yields ranged from 1.31 tonne/ha to 4.6 tonne/ha
based on the trials at two estates in Peninsular
Malaysia. A report from Mohamad Hifzan [3] also
said the average yield of grain corn tested in
Kelantan is about 3.7 to 4.5 tons per hectare.

Among other factors influencing the increase in
yield at Bachok for all varieties are soil structure
and organic matter in the Bris soil tested. An
article from Mario Petkovski [19] said the soil
structure affects the penetration, growth, and
attachment of the root system of corn. It also
regulates the balance between air and moisture,
water retention capacity, and drainage, affecting
erosion potential. He also said that organic
matter plays a significant role in the positive
characteristics of good soil. It binds the particles
and determines the storage and release of
nutrients. The soil's type and amount of organic
matter affect the microbial activity and the
availability of nitrogen, phosphorus, and sulfur.
Also, the amount of organic matter contributes to
the degree of absorption and degradation of
agrochemical compounds. Thus, using 10 tons of
chicken manure base fertilizer per hectare from
the past sweet potato cultivation over the years
has provided enough organic matter content
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required by the grain corn tested. In this study as

well, it was found that pest and
disease infestations were very low. This has
been supportive of increased yield.
Environmental factors such as solil

type and dry or sunny weather could significantly
influence this early flowering character. Kazan
[20] and Takeno [21] claimed that plants often

show accelerated flowering under stressful
conditions. Plant height, grain  moisture
content, and CCT yield were highest at MARDI
Bachok. These results suggested
that MARDI Bachok was the best location for
planting grain corn to achieve early
maturity, good growth performance, and high

yield [14].

Table 1. ANOVA analysis, mean squares value (hybrid and rep), mean performance and

coefficients of variation (c.v.) for 17 characters measured on 18 grain corn hybrids evaluated

Source Hybrid Rep Average CV
Days to 50% pollen shed 14.5 ** 172.3 ** 52.5 3.1
Maturity date 0 0 102 0
Plant height (m) 0.09 ** 0.03 * 2.27 3.9
Ear placement height (m) 0.03 ** 0.03* 1.07 8.0
Cob length (mm) 276.2 ns 322.0ns 175.3 7.9
Cob girth (diameter) 17.1* 3.15ns 47.8 2.8
Yield component: Cob weight with husk (g) 2148.4 ns 21263.3 ** 234.9 16.2
Yield component: Cob weight with no husk (g) 2294.8 * 17646.9 ** 207.4 16.1
Core weight (g) 152.02 ** 69.9 ns 455 14.4
Grain weight (g) 1817.2** 1107.8 ns 178.2 154
1000 grain weight (g) 4051.9 ns 2887.3 ns 3924 14.3
Total plant no 292.6 ns 131.9ns 125.6 14.8
Total Cob 361.2 ns 133.3 ns 120.5 17.1
Cob weight with husk (kg) 24.4 ns 11.5ns 29.9 14.8
Cob weight with no husk (kg) 21.2ns 30.4 ns 25.5 16.6
Grain moisture (%) 3.9ns 20.0 ** 29.1 5.9
CCT- yield (14% moisture content) (kg/ha) 3613151.1 ns 5842781.9ns 11195.8 16.7

** : significant at p<0.01; * : significant at p<0.05; ns : non-significant

Mean values of yield kg/ha measured on 18 varieties evaluated.

14000
12851a

V4

12003 ab
12000
10835 ab
V2

V3

10543 a.,j 0809 ab

Vs Ve

10500ab

V1

9961 ab

va

10000
8424 b

\'l

800

Q

kg/ha

600

a

400

=]

200

=]

0

10891 ab

9977 ab

Ve V10

Varieties

m Yield kg/ha

Fig. 1. Mean values of yield kg/ha measured on 18 varieties evaluated. Mean values followed

12945a

Vid

115913 11565 af
11275ab

Vi1 V12 V13

11902 a 11991 ab

V15 Vie

11276ab

V17

by the same letter in the graph are not significantly different at p>0.05

130

12056 ab

vig



Nur et al.; Asian Res. J. Agric., vol. 17, no. 4, pp. 126-132, 2024; Article no.ARJA.121918

4. CONCLUSION

Cultivation of grain corn grown in BRIS soil gives
high yields for all 18 varieties tested. These
results showed that the performance of grain
corn in BRIS soil is suitable for grain corn
planting. Comparison between varieties for plots
in Bachok, V14 (DK9979C) showed the highest
yield compared to the others of 12945 kg/ha
followed by V4 (P4554) and V18 (DK6818C)
12851 kg/ha and 12056 kg/ha respectively. This
high yield is influenced by the availability of
organic matter present in the BRIS soil and the
sandy soil structure, which affects the
penetration, growth, and attachment of the root
system of corn. The high yield also increases
because of the reduced infestation rate of pests
and diseases.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during writing or
editing of manuscripts.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Wan Jusoh WM. Developing Malaysian
seed industry: Prospects and challenges.
Economic and Technology Management
Review. 2006;1(1):51-59.

2. Available:http://www.doa.gov.my/index/res
ources/aktiviti_sumber/sumber_awam/
penerbitan/.kertas_pembentangan/seminar
_jagung_bijian_2017/kertas_pembentanga
n2.pdf

3. Mohamad Hifzan R, Mohd Rashid R,
Muhammad Alif A, Nor Amana Aliah MN.
An overview of the grain corn industry in
Malaysia. Malaysian Agricultural Research
and Development Institute (MARDI). Article
in Food and Fertilizer Technology Centre
for the ASEAN and Pacific Region;
20109.
Available:https://ap.fftc.org.tw/article/1377

4, Klopfenstein TJ, Erickson GE, Berger LL.
Maize is a critically important source of
food, feed, energy and forage in the USA.
F. Crop. Res. 2013;153:5-11.

10.

11.

12.

13.

14.

131

Anderson B. Refining recommendations for
grazing whole plant corn (M.Sc. Thesis);
2020.

Nor NAAM, Rabu MR, Nazmi MS, Omar
NRN, Abidin AZZ, Rosali MH, Sulaiman
NH. Potensi industri jagungbijian di
Malaysia. Bul. Teknol. MARDI. 2020;18:
83-90.

Nor NAAM, Nazmi MS, Omar NRN, Abidin
AZZ, Rabu MR. Potensi industri jagung
bijian. e-Bul. Teknol. MARDI. 2019;7;66—
75.

Abdurofi I, Ismail MM, Kamal HAW, Gabdo
BH. Economic analysis of broiler
production in Peninsular Malaysia. Int.
Food Res. J. 2017;24:761-766.

Nor NAAM, Rabu MR, Adnan MA, Rosali
MH. An overview of the grain corn industry
in Malaysia. FFTC Agricultural Policy
Platform (FFTC-AP); 2020.
Available:http://ap.fftc.agnet.org/indexs.ph

p.

Mohd Ekhwan HT, Mazlin BM, Muhammad
Barzani G, Nor Azlina AA. Analysis of the
physical characteristics of BRIS soil in
Coastal Kuala Kemaman, Terengganu,
Research Journal of Earth Sciences.
2009;1:1-6.

Mohd Yusoff KH, Abdu A, Sakurai K,
Tanaka S, Kang Y. Influence of agricultural
activity on soil morphological and
physicochemical properties on sandy
beach ridges along the east coast of
Peninsular Malaysia, Soil Science and
Plant Nutrition. 2017;63 (1):55-66.

Adzemi M.A., Haruna Y.R., Wan Zaliha
W.S. 2017. The potential impact of
different organic manure sources and
Arbuscular Mycorrhizal Fungal Inoculation
on growth performance of sweet corn
grown on BRIS soil. International Journal
of Development and Sustainability ISSN:
2186-8662 — www.isdsnet.com/ijds Volume
6 Number 8 (2017): Pages 641-649 ISDS
Article ID: 1JDS17080902

Sebrina Shahniza Saiin, Mohd Firdaus
Ismail, Roslan Ismail and Sabrina Abdul
Razak. Effect of different soil types and
plant densities on growth dynamic and
yield of sweet corn (Zea mays L.) in
Peninsular Malaysia. Asian J. Soil Sci.
Plant Nutri 9.1. 2023;1-20.

Mohamad Bahagia AG, Adham A, Ainon
Dzahirah Z, Nur Khairani AB, Nurulhayati
AB, Shamsul Amri S, Muhammad Fairuz
MY, Noraziyah AAS, Mohd Ikmal A.
Genotype by environment interactions



15.

16.

17.

Nur et al.; Asian Res. J. Agric., vol. 17, no. 4, pp. 126-132, 2024; Article no.ARJA.121918

(GXE) for morphological and
yield performance of 18 commercial
corn hybrids in Peninsular

Malaysia. Proceedings of MARDI Science
and  Technology  Exhibition. 2021,
234-237.

SAS Institute. SAS User’s Guide: Statistic.
Version 9.1. Edition. Cary, North Carolina,
SAS Institute Inc; 2008.

Abendroth L, Roger WE, Matthew JB,
Stephanie KM. In Corn Growth and

Development. lowa State University.
Technical Report No. PMR 1009; 2
011. (researchgate.net/ publication/

280092215 In_Corn_Growth_and
Development)

Adham A, Mohamad Bahagia AG, Asmuni
Ml, Noraziyah ~ AAS.  Genotype
environment interaction and stability
analysis of commercial hybrid grain corn

18.

19.

20.

21,

genotypes in different environments. 2022;
1-12.

Wan Zahari M, Wong HK. Research and
development on animal feed in Malaysia.
WARTAZOA. Indonesian Bulletin  of
Animal and Veterinary Sciences. 2009;
19(4):172-179.

Mario Petkovski. Soil factors that affect
yield variability in corn production; 2020.
Available:https://agfuse.com/article/soil-
factors-that-affect-yield-variability-in-corn-
production

Kazan K, Lyons R. The link between
flowering time and stress tolerance.
Journal of Experimental Botany. 2016;
67:47-60.

Takeno K. Stress-induced flowering: The
third category of flowering response.
Journal of Experimental Botany. 2016;
67(17):4925-4934.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/121918

132


https://www.sdiarticle5.com/review-history/121918

