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ABSTRACT

This study was conducted to evaluate botanical fraction from three varieties of maize by-products. Maize varieties
evaluated were Bisi 816, Pioneer 12 and Bima2 obtained from different locations. The plants were harvested at the
grain maturity stage. The stover was partitioned based on its botanical fraction into cobs and stover components. The
cobs were separated into the grain, ear husk, and cob, while stover was separated into leaf and stem. Each fraction was
cut and dried then ground and ready to be evaluated. The evaluation was chemical analysis (crude protein, neutral
detergent fiber, acid detergent fiber, lignin, gross energy, metabolizable energy) and in vitro dry matter and organic
matter digestibility (IVDMD and IVOMD). The study was conducted in randomized complete design in factorial 3x4
(three varieties and 4 botanical fractions). The study revealed that leaf fraction had the highest content of crude protein
(CP) in all varieties with ranges 6.1-11.58%. Though ear husk has lower CP content than leaf, it has high [IVDMD and
IVOMD in all varieties. The highest in vitro digestibility among botanical fraction were in the leaf and ear husk. From
this study can be concluded that the good nutritive quality of botanical fraction in all varieties as ruminants feed were
in leaf and ear husk.
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1. INTRODUCTION

Corn is one of food crops targeted by Indonesian
government to be domestically self-sufficient as food
and feed sources and can be exported. Grain production
will be followed by increased corn by-products which
can be utilized for ruminant feeds. To achieve this
target, high production corn varieties was introduced
and developed in Indonesia. Those varieties included
Bisi816, Pioneer12 and Bima2. Each of these variety
has superiority from corn production and survivability
from disease attack and environmental condition.

By-products from maize crop (such as stover, cob
and ear husk) are usually used as ruminants feed. Corn
variety was reported affect its by-products quality.
Umiyasih and Anggraeni [1] and Liang et al [2] reported
that nutritive value stover from a various varieties of
corn was varied. This nutritive value was affected by the
composition of its botanical fraction. Corn stover which
contained high proportion of leaf, had a higher nutritive

value than stover [3]. Limited information available in
Indonesia on the effect of varieties on the nutritive value
of botanical fraction of corn by products. The objective
of this study was to evaluate the nutritive value
botanical fraction of corn by-products.

2. MATERIALS AND METHODS

2.1. Feed materials and preparation

The study was conducted using three corn varieties
consisted of 2 hybrid verities breed imported from
overseas (Bisi816 and Pioneer12) and 1 hybrid variety
(Bima2) bred in Indonesia (bred by Indonesian Cereals
Research Institute, Maros, South Sulawesi). Bima 2 is
dual purpose variety selected for high grain production
and stay green stover used for feed source. The by-
product from harvested corn of each variety was
collected from different field farm. Pioneer variety was
collected from a farm in. Cicurug, Sukabumi district and
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Bisi variety collected from Wirasari, Grobogan district.
Whereas Bima2 variety was collected from the IRIAP
field station in Bogor. The corn was harvested at mature
grain. After the ear was harvested, the stover was
collected by cut the plant and stem was left at 10cm
above ground. The stover was separated between stem
and leaves. While the ear was separated into grain, cob
and ear husk. Those botanical fractions of stover (stem
and leaf) and ear (husk and cob), were hopped into 5 cm
in length, and dried in oven at 600C for 48 hours. After
dry the samples were then ground and ready to be
analysed. To determine the nutritive value of the
samples, the ground samples was analysed for its
chemical composition and in vitro digestibility.

2.2. Chemical analysis and invitro digestibility

Gross Energy (GE), crude protein (CP) content were
analyzed according to AOAC [4] Neutral detergent fiber
(NDF) and acid detergent fiber (ADF), content were
analysed according to Van Soest [5].The in vitro
digestibility was carried out using method of Menke and
Steingass [6] metabolizable energy (ME) was calculated
from MAFF (1984) [7] equation. To measure the in
vitro digestibility the residue from the incubation was
reflux with NDF solution for 1 hour [8]. The rumen
fluid used for medium was collected from rumen of
sheep fed on fresh elephant grass and concentrate.

2.3. Design experiment and data analysis

The study was conducted using randomized
complete design in factorial 3x4 (three varieties and
four botanical fractions) with four replication of each
treatment. Data obtained were analysed using SAS 9 vs
1 [9].

3. RESULTS AND DISCUSSION

The statistical analysis of the data shows that there
were significant interaction between corn varieties and
botanical fraction on the nutritive quality of the samples
analyzed. Compare to other botanical fraction, leaf had
the highest protein content in all varieties. Lynch and
Doyle [3] and Methu et al [10] also reported that leaf
had highest protein content than other fraction. However
CP content in leaf between varieties was different, this
differences could be caused by different varieties [11].
The CP content between varieties in each botanical
fraction was varied. In Pioneer the lowest CP content
was in ear husk, while Bisi and Bima varieties the CP
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content in ear husk, stem and cob were not significantly
different.

All varieties highest GE energy content was in the
cob followed by ear husk. While the lowest was in the
leaf. Similar to GE content the NDF content was also
highest in the cob followed by ear husk. The highest of
NDF content of this fraction might be the reason of the
highest GE content of this fraction. NDF is the
component of plant cell wall, which needed to support
the plant for standing. Therefore the highest NDF
content was in the stem [12]. Beside that by the time the
plant reach maturity stage, the cell wall component
deposited in the stem than in the leaf, therefore leaf
usually had low content of cell wall [3]. In all varieties
leaf had the lowest NDF content. The ADF content
between cob, stem and ear husk were similar in all
varieties while the leaf had the lowest ADF content. Dry
matter and organic matter in vitro digestibility (IVDMD
and IVOMD) were highest in leaf and followed by ear
husk. The highest digestibility in the leaf caused by the
lowest cell wall content in the leaf. Beside that the leaf
also had highest protein content. Therefore leaf had
highest digestibility. Lynch and Doyle [3] reported that
protein content in the leaf was the degradable protein in
the rumen in which the ammonia available from this
degradable protein is needed for Synthesize protein
microbial which in turn it will increase feed
digestibility. Piriera et al [13] also reported that leaf had
highest degradability than other botanical fraction of
corn plant. Meanwhile earhusk also had higher in vitro
digestibility compare to stem and cob. Eventhough
earhusk had high content of NDF but this NDF had
higher digestibility as reported by [14]. Moreover
earhusk also had lower lignin content than other
fraction. The higher digestibility resulted in higher ME
content of leaf and earhusk. The higher digestibility in
the leaf and earhusk influence its palatability. Methu et
al [10] reported that when dairy cattle given free choice
feeding of botanical fraction of corn stover, the cattle
choose to consume the leaf and earhusk. Considering
the protein content and digestibility of the leaf, therefore
the quality of biomass from corn farming is affected the
by the proportion of the leaf. Therefore, to be used as
ruminants feeding the selection of maize variety also
recommended selecting the plant with high leaf
proportion beside high grain production.
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Tablel.Chemical composition and in vitro digestibility of botanical fraction from the by-product of

maize plant.

Chemical composition

Ear husk

Botanical Fraction

Stem

Leaf

Variety

Crude protein (%) Bisi816 1.54gf 1.89f 6.10c 1.569f
Pioneer12 1.15g 3.22¢ 11.58a 3.60de
Bima2 3.79d 3.68d 7.10b 3.78d
Gross Energy (kkal/kg) Bisi816 3823d 3857d 3815de 3998b
Pioneer12 3861d 3767ef 37364df 4054a
Bima2 3847d 37159 3624h 4054a
NDF (%) Bisi816 80.21b 75.7c 64.99 82.3a
Pioneer12 80.7b 69.9f 60.6i 80.5b
Bima2 74.4d 72.6e 63.3h 73.5de
ADF (%) Bisi816 42.0de 43.3bcd 35.98¢g 43.8bc
Pioneer12 44.3b 43.4bcd 34.8g 42.5cde
Bima2 41.5ef 50.5a 42.5cde 40.4f
Lignin (%) Bisi816 3.11g 4.5e 3.05gh 6.01c
Pioneer12 2.78h 4.1f 3.36g 6.59b
Bima2 5.10d 7.3a 4.68e 5.2d
IVDMD (%) Bisi816 62.5bc 60.4c 68.9a 50.4d
beres Pioneer12 63.1bc 61.0c 62.71bc 51.8d
Bima2 64.5b 48.8d 63.4bc 60.1c
IVOMD (%) Bisi816 62.0bc 58.3d 66.9a 49.9e
beres Pioneer12 62.2bc 58.6d 61.23bcd 51.7e
Bima2 64.2ab 44.0f 62.0a 60.7cd
ME (kal/kg) Bisi816 2002ab 1821de 2068a 16169
Pioneer12 1947bc 1789ef 1853cde 1699¢gf
Bima2 1919bc 1322h 1821de 1943bc

Different letter in row and column indicated significantly different (P<0.05).

4. CONCLUSION

Good nutritive quality of botanical fraction in all
varieties as ruminants feed was in leaf and earhusk
based on in vitro digestibility and crude protein content
of the fractions.
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