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ABSTRACT

A study was conducted to evaluate the genetic variation of eight tropical corn
(Zea mays L.) inbred lines and one control variety (Hybrid 530). The study was
conducted at Field 10, Faculty of Agriculture, Universiti Putra Malaysia and
arranged in randomized complete block design (RCBD) with three replications. The
objectives of this study were to evaluate the agronomic performance of selected
inbred lines for silage purposes, estimate the heritability and correlation among traits
measured and assigning the inbred lines into heterotic groups. Sixteen data on yield
and agronomic traits were recorded. Analysis of variance indicated significant effects
for inbred lines or genotype for all traits measured except for crude protein content in
leaves and in stems, while blocks effects were not significant for all traits measured
except for crude protein content in leaves. Means comparison of the traits showed
that inbred lines CML152 and CML160 showed highest mean value in most of the
traits measured except for days to tasseling, days to silking, and number of leaves per
plant. The heritability estimates were ranged from low to high value (27.5% to
93.7%). Fresh leaf yield was found to be the most heritable trait (93.7%) followed by
dry leaf yield (93.5%), dry stem vyield (90.8%), fresh ear yield (90.8%), dry plant
yield (88.4%), fresh plant yield (87.7%), dry ear yield (86.6%), plant height (85.6%),
number of leaves per plant (82.8%), ear height (76.0%), fresh stem yield (75.5%),
crude protein content in ears (73.5%), days to tasseling (63.8%) and days to silking
(57.4%), while crude protein content in leaves showed the lowest heritability
estimate among the traits measured (27.5%). In the correlation study, fresh plant
yield was found to be highly significantly correlated with most of the traits (at
p<0.01) except for crude protein content in leaves, plant height, number of leaves per

plant and days to tasseling. Four heterotic groups were formed using SAHN cluster
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analysis by UPGMA method based on their performance per se. In conclusion, the
inbred lines evaluated revealed wide genetic variations for yield and agronomic
traits. These variations can be further exploited toward the production of corn hybrid

for silage utilization.



ABSTRAK

Satu kajian telah dijalankan untuk menilai variasi genetik bagi lapan titisan
inbred jagung tropika (Zea mays L.) dan satu varieti kawalan (Hybrid 530). Kajian
telah dijalankan di Ladang 10, Fakulti Pertanian, Universiti Putra Malaysia dan
disusun dalam Rekabentuk Blok Rawak Lengkap (RCBD) dengan tiga replikasi.
Objektif kajian ini adalah untuk menilai prestasi dari aspek agronomi titisan inbred
yang dipilih untuk tujuan penghasilan silaj, menganggarkan kebolehwarisan dan
korelasi pada ciri-ciri yang diukur dan menentukan kumpulan heterotik antara titisan
inbred tersebut. Enam belas data mengenai hasil serta ciri-ciri agronomi direkodkan.
Analisis varians menunjukkan kesan yang signifikan untuk titisan inbred atau
genotip bagi semua ciri yang diukur kecuali kandungan protein kasar di dalam daun
dan di dalam batang, manakala kesan replikasi tidak signifikan untuk semua ciri yang
diukur kecuali kandungan protein kasar di dalam daun. Perbandingan nilai minima
menunjukkan titisan inbred CML152 dan CML160 mempunyai nilai tertinggi pada
sebahagian besar ciri-ciri yang diukur kecuali pada bilangan hari pentaselan, hari
perambutan serta bilangan daun per pokok. Anggaran kebolehwarisan adalah
daripada nilai rendah kepada nilai tinggi (27.5% hingga 93.7%). Hasil daun segar
menunjukkan kebolehwarisan yang paling tinggi (93.7%) diikuti oleh hasil daun
kering (93.5%), hasil batang kering (90.8%), hasil tongkol kering (90.8%), hasil
pokok kering (88.4%), hasil pokok segar (87.7%), hasil tongkol kering (86.6%),
tinggi pokok (85.6%), bilangan daun per pokok (82.8%), tinggi tongkol (76.0%),
hasil batang segar (75.5%), kandungan protein kasar di dalam tongkol (73.5%), hari
pentaselan (63.8%) serta hari perambutan (57.4%), manakala kandungan protein
kasar di dalam daun menunjukkan kebolehwarisan yang paling rendah (27.5%). Di
dalam kajian korelasi, hasil tanaman segar didapati sangat signifikan berkolerasi

dengan sebahagian besar ciri-ciri yang diukur kecuali kandungan protein kasar dalam

Xi



daun, tinggi pokok, bilangan daun sepokok dan hari untuk pentaselan (pada p<0.01).
Empat kumpulan heterotik dibentuk menggunakan analisis kluster SAHN dengan
kaedah UPGMA berdasarkan prestasi setiap satu. Kesimpulannya, titisan inbred yang
dinilai menunjukkan variasi genetik yang tinggi bagi hasil dan ciri-ciri agronomi.
Variasi ini boleh terus dibangunkan ke arah penghasilan jagung hibrid untuk

menghasilkan silaj.
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CHAPTER 1

INTRODUCTION

Corn (Zea mays L.) is widely grown throughout the world and used either for
human consumption or for livestock feed. According to Food and Agriculture
Organization (FAO) (2014), the three main world corn producers in 2013 are the
USA, China and Brazil. Corn used for livestock feed is in the form of grains or
processes into silage. The grains are rich in dietary fiber and calories which is a good
source of energy to animal. According to Argillier et al. (2000), there is a current
trend in the European countries and the USA in which, they are using the whole corn
plant including the cob to make silage. The corn plants were planted purposely to be

harvested and processed into silage to be fed to ruminants or dairy cows.

Corn as silage provides a large volume of digestible and palatable feed and
contains higher amount of starch and protein content compared to legumes and grass
silage such as from Napier Grass and Guinea Grass. According to Craig (2010), corn
for silage production need to be harvested few weeks before physiological maturity
because the starch and cell wall fractions have the most significant carbohydrate

Sources.

In Malaysia, sweet corn is widely planted and mainly used for human
consumption. In the other hand, field corn for animal feed was only planted
traditionally in smaller part in Sabah. Currently, there is no corn planted particularly
for silage purpose, however, some farmers used the sweet corn stover after
harvesting the cob to be processed into silage. The shortage of feedstuff for

ruminants has forced the country to import big amount of corn from other countries



and result in increasing operational expenses for ruminant feed. Therefore, there is a

need to improve corn varieties with favorable forage traits for silage purposes.

Plant breeding can be achieved through many different techniques ranging from
simple selecting plants with desirable traits for propagation to more complex
molecular techniques (Craig, 2010). Currently, there are no superior local hybrids of
corn for silage production and no specific corn varieties developed specifically for
corn silage. The first step in hybrid production is the development of superior inbred
lines and evaluation on the inbred line performance needs to be conducted to select
the promising ones for further hybrid production. Therefore, this study was
conducted as an effort to observe the tropical corn inbred lines performance which

possesses good forage traits to be used for corn hybrid varieties production for silage.

The objectives of this study were:

i. To evaluate agronomic performance of selected inbred lines for silage purposes.
ii. To estimate heritability of traits among those inbred lines.

iii. To determine correlations among traits measured on the inbred lines

iv. To identify heterotic groups among the inbred lines based on their performance

per se.
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