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SUMMARY
A study was undertaken to assess the effect of different seasons, additives and grass types on
silage quality at AICRP on Forage Crops and Utilization, College of Agriculture, Vellayani, Kerala during
Rabi 2015-16. Pooled analysis of the data over two seasons was done and perusal of the data showed
that seasons had no significant influence on quality parameters of silage. But grass type had significant
influence on dry matter content, total ash and crude protein content of silage. Individual effect of
additives was significant on total ash and acid insoluble ash. Highest crude protein content was recorded
in the silage prepared from BN hybrid+ Jaggery 2% and it was on par with BN hybrid+ Urea 1% and BN
hybrid+ Tapioca flour 1%.
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Livestock rearing is an important secondary
source of income for millions of Indian rural
households engaged in agriculture. India is the leading
country in milk production, accounting for 18.5 per
cent of world production. However productivity per
animal is very poor compared to many other countries
in the world. The major constraint for the low
productivity of animals is inadequate availability and
poor quality of fodder.
In India, Kerala has the highest percentage of
cross bred animals with higher genetic potential for milk
production. But the average yield of cow day-1 is only
7.508 kg milk and the total milk production do not meet
the requirement of the state (GOK, 2016). The main
reason for low productivity is inadequate availability
of good quality fodder. Among the roughages, the
contribution of the fodder component is extremely low
in Kerala. Future development and growth of livestock
are highly associated with the scope of availability of
fodder from cultivated land, forest, pastures and grazing
lands and also preservation of green fodder for lean
season to ensure the year round availability (Shah et al;
2011). At present, the country faces a net deficit of 61.1
per cent in green fodder and also recent population
trends of India is not matching with the livestock growth
rate, signifying that India have to import milk by 2021,
if the milk production does not increase at the rate of
5.5percent (Datta, 2013).

It is well known that during the wet season
there is a flush growth of both natural forages and a
notable increase in biomass of the fodder crops around
the smallholder dairy farmers’ homestead .The
smallholder dairy farmers however, are not able to
utilize most of the forage biomass present in the wet
season because they lack appropriate and simple
technologies for conserving these excess fodder
grasses.
According to Stewart (2011), ensiling is a
process of preserving forage for feed shortage times.
The fodder grasses can best be conserved as silage
but most tropical grasses have low water soluble
carbohydrates and protein (Sarwatt et al., 1992). Silage
additives will not produce poor quality forage into
good quality silage, but they can help to make good
quality forage into excellent quality silage (Kenilworth
and Warwickshire, 2012). A study was undertaken to
assess the effect of different seasons and additives on
silage quality of fodder grasses like guinea grass and
Bajra napier hybrid.
MATERIALS AND METHODS
The study was conducted at AICRP on Forage
Crops and Utilization, College of Agriculture,
Vellayani during Rabi 2015 and Kharif 2016. The
treatments consisted of two grasses –bajra napier
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hybrid and guinea grass along with five silage additives
namely , urea 1%, urea 2%, urea 1% +jaggery 1%,
tapioca flour 1% and jaggery 2%.
The crop harvested at 45 days intervals was
taken for ensiling. The harvested fodder was chopped
and wilted under sun for 2-3 hours to reduce the
moisture content to an optimum limit. The additives
were prepared by mixing with water @ 30 ml kg-1
green fodder and thoroughly mixed with the wilted
fodder. After thorough mixing, it was filled compactly
in silo bags and the bags were tightly tied. The
experiment was laid out in CRD. The prepared silage
was opened after 45 days of ensiling. Samples for
analysis were collected and quality was estimated. The
pH , dry matter content, crude protein , crude fibre ,
total ash and acid insoluble ash were estimated. The
experiment was conducted twice in Rabi 2015 and
Kharif 2016, pooled analysis of the data over two
seasons was done and the results are furnished below.
RESULTS AND DISCUSSION
The colour of the silages were slightly
different according to the additives used for ensiling.
Although there was slight difference in colour, the
colour of all the silages were in acceptable range.
Colour of silages with urea as additive had more
greenish colour and the colour was yellowish green,
while the silages with jaggery and tapioca flour as
additive was pale green in colour. In the case of urea
and jaggery mixed silage the colour was same as that
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of urea silage. Ishrath (2016) also reported that BN
hybrid silage prepared with urea as additive had more
greenish colour. Delena and Fulpagare (2015)
observed the colour of hybrid napier silage as light
green to brown with the addition of molasses.
Pooled analysis of the data over two seasons
was done and perusal of the data showed that seasons
had no significant influence on quality parameters of
silage.
Grass types and silage quality
Grass type had significant influence on dry
matter content, total ash and crude protein of silage.
Highest value for dry matter content (44.26%) and total
ash (10.01 %) was recorded in silage prepared from
Guinea grass. Total ash is the non combustible fraction
of the feed, representing the total mineral content in
the feed. The total ash content of maize silage
harvested at 75 days maturity and prepared in synthetic
nylon bag silos was 11.3% ( Khandaker and Uddin,
2013) Though not significant, acid isoluble ash was
also higher in guinea grass silage. Significantly higher
crude protein was recorded in BN hybrid silage
(5.66%) than in guinea grass silage. Ishrath (2016)
noticed high crude protein content of 11.59 % in bajra
napier hybrid silage prepared from fodder harvested
at 45 days interval. Eventhough fibre content in the
silage was not significantly influenced by grass type,
comparatively lower fibre content was estimated in
the guinea grass silage. Ishrath (2016) reported lower

TABLE 1
Effect of season, grass and additives on quality parameters of silage
Treatments

(a) Season
Rabi
Kharif
CD
(b) Fodder crops
Hybrid Napier
Guinea grass
C. D. (P=0.05)
(c) Silage Additives
Urea 1%
Urea 2%
Urea 1%+Jaggery 1%
Tapioca flour 1%
Jaggery 2%
C. D. (P=0.05)
S. Em±

Dry Matter
content
(%)

pH

Total
ash

Acid
insoluble
ash

Crude
protein

Crude fibre

39.63
39.72
NS

4.27
4.24
NS

8.46
8.20
NS

1.79
2.06
NS

4.46
4.20
NS

40.44
40.30
NS

35.09
44.26
3.2

4.35
4.17
NS

6.65
10.0
1.44

1.79
2.06
NS

5.66
2.99
1.04

41.11
39.64
NS

36.79
43.04
38.61
41.0
38.91
NS
3.8

4.29
4.17
4.38
4.38
4.05
NS
2.83

7.21
7.99
8.31
8.58
9.56
1.44
5.23

1.66
1.78
2.21
1.73
2.26
1.437
6.99

4.72
4.54
3.79
4.46
4.14
NS
7.28

40.04
39.38
41.91
40.98
39.54
NS
3.68
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TABLE 2
Interaction effect of grasses and additives on quality parameters of silage
Treatments
combination

Dry Matter
content
(%)

pH

Total
ash

Acid
insoluble
ash

Crude
protein

Crude fibre

30.75
36.95
33.73
38.67
35.33
42.83
49.13
43.5
43.33
42.5
NS
3.8

4.38
4.04
4.29
4.47
4.54
4.21
4.30
4.48
4.29
3.57
0.28
2.83

5.92
6.12
7.27
7.41
6.5
8.51
9.82
9.35
9.75
12.62
1.07
5.23

1.843
1.52
1.96
1.84
1.81
1.47
2.04
2.46
1.62
2.72
0.305
6.99

5.63
5.22
5.07
6.15
6.24
3.81
3.85
2.52
2.78
2.03
0.733
7.28

41.2
41.44
40.45
39.33
43.68
38.88
37.31
43.37
42.63
35.99
NS
3.68

BN hybrid+Urea 1%
BN hybrid+Urea 2%
BN hybrid+Urea 1%+Jaggery 1%
B. BN hybrid+Tapioca flour 1%
BN hybrid+Jaggery 2%.
Guinea grass+Urea 1%
Guinea grass+Urea 2%
Guinea grass+Urea 1%+Jaggery 1%
C. Guinea grass+Tapioca flour 1%
Guinea grass+Jaggery 2%.
C. D. (P=0.05)
S. Em±

crude fibre content(29.01%) in bajra napier hybrid
silage, when the fodder was harvested at 45 days
interval than when harvested at 75 days interval
(42.9%).
Additives and silage quality

Silage in bags

Individual effect of additives was significant
on total ash and acid insoluble ash content of silages.
Highest total ash and acid insoluble ash was estimated
in silage prepared with Jaggery 2% as additive. Total
ash content was on par with silage additives urea 1%
+ jaggery 1% and tapioca flour 1%. Even though
additives had significant influence on the total acid
content in the silages, the ash content was within the
optimum level of 10%. Acid insoluble ash was found
to be on par with all other additives. Lowest total ash
and acid insoluble ash was recorded in the silage
prepared with urea 1% as additive and was found to
be on par with all other treatments except that of
jaggery 2% for total ash content. Acid insoluble ash
is directly related to the ash content and indicates the
amount of silica present in the sample. This fraction
of ash is unavailable to cattle and indicates poor quality
of feed. In this study, the values of acid insoluble ash
were found to be within the acceptable limit 0f 1.02.5%. Naik et al. (2013) also observed similar acid
insoluble ash content in bajra napier hybrid silage
prepared in bunker silo without using any additives.
Interaction effect of grass types and additives on
silage quality

Silage after 45 days

Interaction effect of grass and additives was
found to be significant on pH, total ash, acid insoluble
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ash and crude protein content of silage.
Highest silage pH was recorded in BN hybrid
+ Jaggery 2% and it was on par with all other treatment
combinations except silages prepared from BN hybrid
+ urea 2%, Guinea grass+ urea 1% and Guinea grass
+ Jaggery 2%. pH of the silage was in the range of
3.57- 4.54. pH mainly represents the fermentation
quality of silage, as it reflects the changes occurred
during ensiling. The result was supported by the
findings of Yokota et al (1992), who reported the pH
of napier grass silage treated with 4% molasses as 3.79.
Otieno et al. (1999) also observed the pH within 3.0 4.0 for good silage using gunny bag ensiling technique.
The results of the present study is in confirmity with
the earlier findings, though a slight increase in pH
above 4.4 was noticed in some samples.
Significantly highest total ash and acid
insoluble ash content was recorded in the silage
prepared from Guinea grass + Jaggery 2%. Acid
insoluble ash content is directly related to the ash
content because this is the acid insoluble portion of
total ash content and indicates the silica present in the
sample. Ash content in silage gives information about
the organic matter as well as mineral content in the
feed. Results of studies conducted by Ranjhan (1977)
indicated that the optimum ash content of the feed is
below 10%. Aganga et al. (2005) reported the total
ash content of 7- 13.5% in hybrid napier silage with
the addition of molasses 5% as well as molasses 5%
and urea 1%.
As in the case of green fodder, crude protein
is the major quality parameter of silage. In general
the crude protein content of silage in this study is
higher. Since the silage was prepared in bag silos, the
possibility of leaching loss of nutrients especially
nitrogen during the ensiling process is less. In this
study, highest crude protein content was recorded in
silage prepared from BN hybrid+ Jaggery 2% and it
was on par with BN hybrid+ Urea 1% and BN hybrid+
Tapioca flour 1%. Ishrath (2016) had reported higher
crude protein content of bajra napier silage in which
urea was used as additive.
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