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Abstract

A study was conducted to examine the nutritive values of the silages made from major grasses available in the
Kilinochchi District. Inadequate quality forage and the lower availability of forage crops are considered as a limiting
factor for livestock production. Introducing different silage grasses helps to overcome these problems all over the dry
zone. In the dry zone of Sri Lanka, insufficient fodder production is one of the main factors restricting dairy production.
Silage is a feed that has been preserved by acidification as a result of fermentation in the absence of oxygen. “Ensiled
forage” or “silage,” can remain intact for up to three years when stored properly. The lack of high-quality forages and
their accessibility may be a factor in Sri Lanka for the lower dairy productivity of livestock. In the dry zone of Sri Lanka,
insufficient fodder production is one of the main factors restricting dairy production. The main objective of this study
is to find out the nutritional characteristics of silage made from different grasses (Indian red Napier, CO5 grass, and
other Napier grasses, CO3 and super Napier) grown in the Northern part of Sri Lanka. Properly matured grasses were
harvested and four silage samples (T1, T2, T3, and T4) were prepared according to the standard procedure. The
proximate composition of different types of silage made from different grasses was significantly different (p<0.05).
Among the silages, CO5 had the highest percentage of crude protein (CP) (16.07 %) and moisture (75.04 %) meanwhile
super Napier had the highest percentage of fiber (31.43%), lowest percentage of ash content (2.5%) and lowest
percentage of fat content (1.16%). Based on the above results, we can conclude that the super Napier silage has a higher
nutrient value compared with other silages. Therefore, silage made from super Napier can be suggested for the
Kilinochchi district farmers to provide better yield and growth performances.
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Introduction

Sri Lanka’s low productivity of dairy cows may be attributed to poor quality and insufficient fodder
supply. Still, some problems need to be addressed concerning the feed for livestock in Sri Lanka [15].
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Especially, the availability of forage crop fields amongst all other agricultural fields as farmers are so
concerned about the cultivation of cereals and industrial crops [16]. A high-quality green fodder diet is
crucial for maximizing milk production. Consequently, a variety of high-yielding forages, such as Napier
hybrids have lately been introduced.

Silage is an important way to preserve the nutrients of forage, which is a lactic fermentation process driven
by epiphytic lactic acid bacteria (LAB). Once LAB ferments water-soluble carbohydrates (WSC) into
sufficient lactic acid in an anaerobic silo, low pH is achieved, the activity of undesired microbes is
restrained and the nutrients are well preserved. The activity of the epiphytic microbe is responsive to
temperature during ensiling [17] [18] and [19] have reported that roughage ensiled at 30 °C showed a weak
lactic fermentation which did not inhibit butyric fermentation and protein loss, while lactic fermentation
was more dominant with low nutritive losses when silage was ensiled at 20 °C. The alpha-tocopherol
and beta-carotene of forage are antioxidants [20] [21], and play important roles in the immune system of
ruminants [22]. Silage containing high contents of alpha-tocopherol and beta-carotene increases the nutritive
value of [23]. The alpha-tocopherol and beta-carotene are destroyed by oxidation, which is enhanced by
heat [24]. During the initial period of ensiling, air is still present between the plant particles and the
temperature can increase to 40 °C or higher because of continuing plant respiration and aerobic microbial

activity, and silage may be subjected to high temperatures for a long time in summer [25].

Through a natural “pickling” process, forage that has been cultivated while still green and nutritious can
be preserved. When bacteria ferment the sugars in the forage plants in an airless, sealed container called a
“silo,” lactic acid is created.

At present, the Sri Lankan dairy industry predominantly depends on forage materials from natural pasture
fields and fodder collected from the roadside, mountain slopes, tank banks, and uncultivated public and
private lands. Lack of availability, accessibility of quality improved pasture, fodder, and availability of
cultivable lands for pasture and fodder are some of the major constraints prevailing in dairy production in
Sri Lanka.

The Department of Animal Production and Health, Veterinary Research Institute, Gannoruwa, and
Department of Animal Science, Faculty of Agriculture, University of Peradeniya have launched research
and development activities under field situation to investigate the potentials and limitations under on-
farm conditions and popularize the grass among smallholders.

Low output from Sri Lanka’s national dairy herd is a result of a lack of good-quality green forages. Growing
fodder specifically for the production system in question is an effective and affordable solution to this issue.
Ahigh-yielding perennial fodder grass called Hybrid Napier var. CO3 was created by the Tamil
Nadu Agricultural University in Coimbatore, India, in 1997. This fodder crop was introduced to Sri Lanka
in 1999 by the Livestock Breeding Project [1].

These anaerobic microorganisms ferment plant-soluble carbohydrates or sugar into lactic acid and acetic
acid. A higher amount of lactic acid and a lesser amount of acetic acid production reduces the pH of silage
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which inhibits the growth and activity of spoilage microorganisms [26]. Silage production preserves feed
with minimum nutrient losses while maintaining a stable composition of feed for longer periods and
routing feed supplements increases the productivity of the animal (National Dairy Development
Board, 2012). If not followed basic principles of silage preparation and ensiling, it results in poor quality,
unpalatable, and off-flavor silage [27].

One of the solutions to overcome seasonal fodder deficiency is the conservation of surplus fodder during
the peak fodder growth period. Silage production is not a common practice among live-stock farmers
generally in tropical countries but it is becoming popular in recent times to bridge the dry season gap.
In 2013, the government introduced a dairy project to promote medium- and large-scale dairy farms that
have state-of-the-art technology, allowing them to achieve the maximum potential from dairy cows.
Therefore, production of silage becomes an essential need in the country. There are different kinds of
crops used for silage making. Crops that provide adequate levels of moisture, soluble carbohydrates
(SCHO), and other nutrients [28] are facilitating to preparation of good quality silage for ruminant feeding.
Forage crops such as hybrid Napier (Pennisetum purpureum Schumach x Pennisetum americarnum) varieties
CO3 and CO4 (P. purpureum Schumach x Pennisetum glaucum) have recently become popular and are grown
by the farmers in various locations.

Research has shown that leaf meals can be preserved as briquettes/blocks to reduce the bulkiness,
increase keeping quality, and facilitate easy transport and storage [29], [14] stated that leaf-meal blocks
mixed with other concentrate feed ingredients provide quality feed for ruminant livestock improving the
feed digestibility.

Producing high-quality forage as silage, while avoiding DM losses as much as possible, is a challenge.
The silage-making process is commonly divided into 4 phases: (1) the initial aerobic phase in the silo
immediately after harvest, (2) the fermentation phase, (3) the stable storage phase in the silo, and (4) the
feed-out phase when the silo feed face is open and the material is exposed to air immediately before,
during, and after its removal from the silo [30]. Napier CO (BN) 5 is a 100% eco-friendly fodder crop with
high levels of crude protein, broader soft Ish green leaves, greater palatability, optimal levels of dry matter
and crude fiber, and a year-round supply of forage despite its good nutritional properties [31].

Materials and Methods
Location of the Study
Livestock & Poultry Farm, Department of Animal Science, Faculty of Agriculture, University of Jaffna,

Sri Lanka. This area lies in the dry zone of Sri Lanka and the latitudinal and the longitude coordinates of
the field location are 9031°40” N and 80039’82” E respectively. The soil type is red-yellow latosol.
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Materials

CO3, CO5, super Napier, and red Napier samples were collected in Akkarayan Kulam, Kilinochchi.
Methods
Preparation of Four Varieties of Silages

Figure 1 shows the preparation of four varieties of silages collected from dairy farms in Kilinochchi District.
Immediately after harvesting the fresh weight of forage, was taken using a spring balance. Harvested
fresh forage (2 kg of the sample) from each plot were allowed to be air-dried for 24 hours. Then the air-dried
samples were allowed to be oven-dried at 75 °C for 72 hours to obtain a constant dry matter weight. Added a
fermentable substrate for ensiled as chopped the forage into short lengths (1-3 cm) before ensiled. Forage
was compacted as tightly and silage bag was sealed air tightly. Bag was kept under proper environment.
Four silage samples were prepared according to the above procedure (T1, T2, T3, and T4) as T1- CO3 Silage,
T2- CO5 Silage, T3- Red Napier silage, and T4- Super Napier Silage.

Matured forage was harvested

Forage was wilted (30%)

Added a fermentable substrate for ensiled

Chopped theforage into short lengths (1-3cm) before ensiled

Forage was compacted as tightly

Silage bag was sealed air tightly

Bag was kept under proper environment

Figure 1. Flowchart for preparation of four varieties of silages
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Statistical Analysis

Proximate analysis and physicochemical properties were determined by using two factor completely
randomized design (CRD) using statistical analysis system (SAS) version 6.0.1.0. Duncan’s multiple range test

was used to compare the treatment means at p<0.05.

Results and Discussion

Analysis of the newly cultivated Indian Red Napier and CO5 grass in Northern part of Sri Lanka and
other Napier grass (CO3 and Super Napier). It was observed that both grass silages (CO3and super Napier
var) had wet and leafy texture, which was more typical for tropical grasses. Both grass silages have olive
green color, falling within the normal color range for grass silages. Both had little fruity smell, which may
be associated with lower fermentation especially from crops with low sugar content. Plant height, number
of shoots, tillering capacity, leaf/stem ratio and yielding potential are some of the mostimportant factors that
influence the choice of variety to be grown, since they have a direct influence on total forage yield as tall
forage cultivars yield more than short cultivars due to the strong positive relationship between plant height
and yield. Most forage contains some nitrate which is not particularly toxic to cattle but excess consumption
can cause adverse effects. Also, it has been shown that soluble oxalate has adverse effects on cattle [33].
Therefore, when selecting fodder varieties, we have to pay attention not only to the nutrients, to anti-

nutrient factors as well.

Plant height as a growth parameter is a result of the elongation of the stem internodes, which is influenced
by the environment as suggested [32]. In the current study, taller plants were observed with narrow spacing,
which is in agreement with reports in the literature that narrower spacing will give taller plants as a result of
competition for sunlight [34]. Taller plants led to narrower stem diameters as well. Leaf development has
been described extensively for fodders, as growth is mostly reflected in a large increase in leaf length as
plants grow to maturity, accompanied by a relatively small increase in width and thickness [35]. Large
leave lengths are also important for the survival of individual plants within a sward [36]. Significant
reduction in dry matter yield with increasing plant spacing may be due to decreasing plant density with

increasing spacing. Good silage usually preserves the original color of the pasture or any forage [37].

Chopping of original grass before ensiling is highly recommended not only for making better quality silage
but also for making better use of silo capacity. Proper preparation of silage minimizes the loss of nutrients
during the fermentation process and increases voluntary intake, which results in higher TDN intake.
Protein percentage represents total nitrogen in silage which enhances the nutrition level of ruminants to
their activities of maintenance, lactation, growth, and reproduction [5]. Significantly (p<0.05) higher

protein percentage was observed in T2 CO5.

Fiber percentage is one of the crucial parameters of silage due to high fiber% enhances the ability of
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palatability and amount of metabolic energy intake by animals while low fiber % indicates deterioration of
silage [5]. T3 Red Napier significantly (p<0.05) differs from the other three. Ash (%) Ash is the parameter
that indicates mineral content in silage. A high ash percentage is observed due to poor fermentation of
silage [5]. The results of tested parameters of ash indicated that T3— Red Napier was significantly (p<0.05)
higher (4.3). Reduction of moisture and increment of dry matter gives more energy and protein to silage
due to moisture having no energy or protein values [5]. Significantly low dry matter limits the intake of

animals [5]. MC% was significantly (p<0.05) higher in T2 — CO5 & lower in T4 — Super Napier.

Good silage usually preserves the original color of the pasture or any forage [38]. The temperature range
appears to be the operating temperature for normal silage fermentation, good quality silage should be
cooled at opening and at feed out phase having a normal room temperature [17] [39] reported that any
excessive heat production can result in Maillard or browning reaction which can reduce the digestibility
of protein and fiber components. The useful proteins form complexes with carbohydrates thereby
making them less digestible. Temperature is one of the essential factors affecting silage color. The lower the
temperature the better the silage, and the less the color change. If the temperature obtained for the present
silages was above 30 °C the grass silage would have become dark yellow or brown due to caramelization
of sugars in the forage [17]. However, the temperature (20 °C) obtained in this study indicates well-made
silage. The texture of the silages was firm which was expected to be the best texture of good silage [40].
Slimy texture or mold or fungi growth indicates spoilage in the silage. The pH value of the silages was
within the range of 3.5-5.5 classified to be pH for good silage [41]. Generally, pH is one of the simplest
and quickest ways of evaluating silage quality. However, pH may be influenced by the moisture content
and the buffering capacity of the original materials. Silage that has been properly fermented will have a
much lower pH (be more acidic) than the original forage. The pH value of 4.3 obtained in this study was
in agreement with 4.2-5.0 reported by Babayemi (2009) and 4.3-4.7 by [40] but lower than 4.5-5.5 reported
by [41].

Proximate Composition of Four Types of Silages

Table 1. The proximate composition of the silage samples

Parameter T1-CO03 T2 - CO5 T3 - Red Napier T4 - Super Napier
Moisture 70.05+0.05% 75.04+0.03° 74.10+0.03° 65.07+0.05¢
Ash 2.6+0.15% 3.1+0.10° 4.3+0.20° 2.5+0.207
Fat 1.81+0.042 2.44+0.39° 2.55+0.09° 1.16+0.072
Protein 15.08+0.04° 16.07+0.03? 15.50+0.10% 14.89+0.12°
Fiber 29.13+2.512 27.75+4.65° 19.95+1.96° 31.4345.222

Values are expressed as mean + SD. Mean values with different superscript letters (@b) in a row are significantly
different (p<0.05).
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Conclusion

The outcome of this study revealed that the CO5 grass have a high moisture content Dry matter content
and pH compared with other silages. The highest fiber and protein content and low moister content was
recorded for super Napier grass silage. So, it is considered the best silage recommended for Kilinochchi

district dairy farmers.
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