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Abstract: It has been studied the utilization of cassava leaves as a source of livestock feed supplements by
in-vifro for buffalo milked that maintain traditionally. The purpose of this research is to evaluation the
utilization of Cassava Leaves Flour (CLF) as a food supplement concentrate in pellet form for buffaloes and
its influence on rumen characteristics. Rumen liquid taken from the Slaughter House. The research is an
experiment using the Completely Randomized Design (CRD) that consist of four treatments and five
replications. The treatment were : 1. Feed A+ 0% CLF; 2. Feed B + 10% CLF; 3. Feed C + 20% CLF and 4.
Feed D + 30% CLF. The variable was observed the concentration of NHs, bacteria count, total VFA production,
Dry Matter Digestibility (DMD) and Organic Matter Digestibility (OMD) in the rumen. The result of this research
indicated that the giving of Cassava Leaves Flour (CLF) as the source of carbon frame which can
manipulating rumen with by pass protein is significantly (p<0.05) increase NHs, bacteria count, VFA
production, dry matter digestibility and organic matter digestibility of rumen liquid. The Giving CLF up to 10%
(treatment B) can be used as source of feed supplement for buffaloes that kept traditionally thus can improve

the productivity of livestock.
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INTRODUCTION

The dependence of forage resources in field grass from
the environment area with low nutritional quality, have
adversely impact to the production and reproduction of
buffaloes that kept by farmer. Supplementation of feed
with high protein content is necessary to maintain the
livestock productivities (Knox and Zahari, 1997). There
are many ways that has been done by giving feed
supplements with Urea Molasses Multi nutrient Block
(UMMB). The use of supplements for buffaloes in India
and Pakistan indicated that the adding feed supplement
like UMMRB can be increase milk production by 8% and
the peak production longer (4 vs 2 weeks) than without
supplementation (Randhawa ef af., 2003), However, the
inhibit of UMMB today is the limited of urea availability
which is commonly used as an agricultural fertilizer in
rural areas. The alternative to solution these problems
is to use another of protein sources such as cassava
leaves.

In Indonesia, cassava is widely grown crop after rice and
it is the fifth-largest producer in the worlds after Brazil,
Thailand, Nigeria and Zaire or the second largest in Asia
after Thailand (FAOSTAT, 2006). This plant can produce
a fraction of the leaves as a protein source of feed for
ruminants with the potential for production by 1.2-1.9 Ton
DM/ha and the protein content of 25-27% (Gomes ef af,
1984). Wanapat (2009) states that cassava can he
available throughout the year with high production and
good quality and can contribute to the dairy and beef
cattle, especially on small farms. The use of cassava

leaves as protein source in dried form or pellet gives
good result in ruminant feed.

Cassava leaves (Manihot Esculenta, Crantz) which has
been dried (hay) is a source of protein and can be used
as a supplement in ruminant nutrition, especially in dairy
cows, beef cattle and buffaloes (Wanapat, 1993,
Wanapat, 2000ab; Khang et al., 2005). The supply can
be directly as supplement feed and as protein sources
in concentrate form (Wanapat, 2000ab; Hong et af,
2003; Kiyothong and Wanapat, 2004ab) or as the
component material in blocked feed that has high quality
(Wanapat and Khampa, 2008).

Dried cassava leaves contain 19.5% protein dry matter
and condensed tannin 4.0% dry matter. The use of dried
cassava leaves on swamp buffalo as much as 1 kg dry
matter/head/day was improving nutritional status based
on the digestibility of dry matter, organic matter, protein,
energy consumption and rumen NHs-N and rumen
ecology. According to the high protein content in
cassava leaves and the availability of cassava as
well as easy to obtain in rural, so its having
potential use in feed supplement to replace the
limited use of urea as a source of protein. Especially in
West Sumatera, buffaloes that kept traditionally that
its buffalo milk production is low (1-1.5 |/head/day;
Roza and Aritonang, 2009). Usually in West
Sumatera buffalo's milk is processed into “dadih’. Dadih
is the traditional food from Minangkabau-\West Sumatera
by fermentation process of milk that using bamboco
tubes.
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Table 1: Composition of the feed supplement material in pellet form with adding cassava leaves flour (kg/10 kg)

Feed-A Feed-B Feed-C Feed-D
Bahan % Sumi10kg % Sumi10kg % Sum/10kg % Sum/10 kg
Urea 10 1.0 7.5 0.75 5 0.5 25 0.25
Palm sugar 20 2.0 200 2.00 20 2.0 20.0 2.00
Ricebran 45 4.5 37.5 3.75 30 3.0 225 2.25
CLF* 0] 0.0 10.0 1.00 20 2.0 300 3.00
Cement 10 1.0 10.0 1.00 10 1.0 10.0 1.00
Salt 8 0.8 8.0 0.80 8 8.0 8.0 0.80
Mineral-mix 2 0.2 20 0.20 2 0.2 20 0.20
VWater 5 0.5 5.0 0.50 5 0.5 5.0 0.50
Total 100 10.0 100.0 10.00 100 10.0 100.0 10.00

information: *) Cassava Leaves Flour

Based on the description above then conducted a study
to observe the utilization of cassava leaves as a source
of feed supplements for buffaloes which kept
traditionally. The specifics purposes to be achieved isto
evaluate cassava leaves as feed supplement that
replace urea in improve the productivity by in-vitro.

MATERIALS AND METHODS

The materials used in this research is cassava leaves
(Manihot esculenta, Craniz) is made as a mixture of feed
supplements in pellet form with composition : urea,
palm sugar, cassava leaves, ricebran, salt, cement,
mineral mix and water. Cassava leaves are dried in the
oven with the temperature 55-60°C for 3-4 days and then
it's ground and mixed homogeneous according with the
treatment formula and then molded and dried under the
sun bright for 1-3 days. Buffaloes rumen liquid obtained
from the Slaughter House.

Experimental method: This research is done by
experimentation with Completely Randomized Design
(CRD) in four treatments and five replications. The
treatment is by giving feed such as : Feed A (Ro) Feed B
(R1), Feed C (R1), Feed D (Rs), with each compositions
was listed in Table 1. The variable observed were
nutrient content of feed supplements (proximate
analysis : dry matter, organic material, crude protein)
and ruminant digestibility by in-vitro (NHa, total of VFA,
bacteria count, Dry Matter Digestibilty (DMD) and
Organic Matter Digestibility (OMD) by Tilley and Terry
(1963).

In-vitro procedure: The samples of feed supplements
put into the tube which was filled to Erlenmeyer about 5
grams and put the 200 ml of Mc Doughalf's buffer liquid
(temperature 39°C), pH 6.92-7.02 and add 50 ml rumen
liguid as a donor of microbes. Flow CO:2 gas among *
30 sec in order keep the anaerobe condition and cover
the tube tidily. And then, put the sample into water bath
and incubated for 2 x 24 hrs. After the fermentation ends
put the water into the Erlenmeyer tube. Subsequently, all
samples were centrifuged at 1200 rpm for 15 min, super
nathan was taken to the next measured of NHs, bacteria
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count and total of VFA while the precipitate was collected
and dried for analysis and DMD and OMD.

RESULTS

The result of the effect CLF giving to rumen liquid
characteristics are listed in Table 2. The average
production of NHz rumen (Table 2) ranged from 11.24-
14.32 mg/100 ml. The average concentration of NHa
contain in the treatments of B is 14.32 mg/100 ml and
the lowest is in D treatment about 11.24 mg/100 ml. The
result of statistics analysis show that the treatment is
very significantly decreases the rumen NHs, where
treatment D is lowest compared to treatment A and
treatment B but not significantly different (p>0.05) with
treatment C.

Microbial activities can be seen from the production of
rumen microbes (Table 2). The bacteria count was
produced in rumen ranged about 34.45 x 10°-60.95 x 10°
CFU/ml. The highest of bacteria count is in treatment B
about 60.95 x 10° CFU/ml and the lowest is treatment D
about 34.45 x 10° CFU/mI. The result of DMRT showed
that the rumen bacteria count in treatment B were
significantly highest but not significantly different with
treatments A and C and the lowest rumen bacterias
count is in treatment D that giving CLF up to 30%.

From the Table 2 showed that the production of VFA in
treatment B (114.75 mM) is highest and the lowest is in
treatment A (90.00 mM). The result of statistic analysis
shows that the influence of the treatment is very
significant (p<0.01) on total production VFA, where the
total of VFA in treatment B is the highest compared
treatment C and treatment D and the lowest is VFA total
in treatment A. There are significantly different among
the treatment from each other.

The degradation rate of nutrient with CLF feed can be
seen from Table 2. The highest digestibility of dry matter
is treatment C (63.73%) and the lowest is treatment D
about 46.64%. The result of statistic analysis shows that
the treatment influence significantly {(p<0.01) on dry
matter digestibility. The result of DMRT shows that dry
matter digestibility on treatment C is highly significant
(p<0.01) highest compared with treatment A and
treatment D, but not significantly different (p=0.05) with
treatment B.
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Table 2: The average concentration of NHs, bacteria count, VFA total, DMD and OMD

Variable A B c D

NH3 (mg/100 ml) 13.37¢ 14.327 11.97° 11.24°
Bacteria count (x10°CFU/ml) 44 42% 60.95° 50.95% 34.45°
Dry matter digestibility (%) 53.84° 62.19¢ 63.73 46.64°
Organic matter digestibility (%) 64 .36 67.52° 66.7% 62.90°
VFA total (mM) 90.00° 114.75° 106.75" 99.25°
*Means with common supersceript do not difference significantly (p>0.05)

Table 3: Proximate analysis of feed supplement

Variable Pakan A Pakan B Pakan C Pakan D
Moisture (%) 4.77 595 7.09 8.99
Ash (%) 27.23 27.74 27.89 20.14
Crude protein (%) 30.44 36.40 2498 19.78
Fibre (%) 13.41 14.95 15.57 17.66
Fat (%) 512 416 4.41 4.28
Extract material non nitrogen (%) 17.80 2275 27.15 29.14
Energy (Kkalkg) 3688.00 3729.00 3761.00 3718.00

Source: Laboratory of Nutritions and Chemistry Padjajaran University

The highest of organic matter digestibility (Table 2) is
treatment B by 67.52% and the lowest is treatment D
about 62.90%. The statistic analysis shows that the use
of CLF is influence very significant (p<0.01) on organic
matter digestibility. The result of DMRT shows that the
digestibility of organic material in the treatment B is the
highest but not significant different with the treatment C
as well as the digestibility of dry matter.

DISCUSSION

The high concentration of NHz in treatment B caused by
the content of Crude Protein (CP) in treatment B is
highest than treatment C and treatment D (see Table 3).
Crude protein is a precursor in production of NHs and
with the high supply of protein in the feed formula has
increased the activity of proteclytic microbes to produces
the NH:s more in the rumen. This is consistent with the
statement of Frannzolin and Alves (2010) that the levels
of NHs in rumen is an indication of the degradation
process and the process of protein synthesis by rumen
microbes. If the feed is deficient in protein or the feed is
defenses to protein degradation, so the production of
NHz will be running down and the growth of rumen
microbes will to be slowly. Consequently, the digestibility
of feed will decrease. Just like in the result of this
research, that NHsz rumen can be increase when the
giving of CFL up to 10% (treatment B) as reflected on
Table 2. But, when the giving of CFL as much as 20%
(treatment C) and 30% (treatment D) the NHz production
in the rumen decrease significantly. This is caused by
crude protein content in the treatment C and D is low so
that make a NHs that is the main precursor of microbial
protein synthesis is low too, whereas the number of NHz
must be complete. The consequently, there are to be
limted of microbes activities, microbial protein
synthesis and digestibility rate, so that the energy supply
is decrease. The ammonia in rumen is required for
growth and development of microbe and for synthesis of
microbial protein. Approximately 82% of microbial
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species has been able to use ammonia as nitrogen
source (Orskov, 1982).

The rumen bacteria count within the normal with range
is between 10° CFU/ml to 10" CFU/m is corresponding
to that presented by Fuller (1992). Treatment D has a
negative impact on rumen bacteria, where the bacteria
count decreased drastically. The development of
bacteria is inhibit because the substitution of urea by the
CLF is not utilized properly. So it looks NHz decreased
and microbial activity also decreased. The giving of CLF
as urea substitution is influenced on rumen bacteria
count that indication to fermentation rate in rumen. The
higher the rumen fermentation activity, the higher the
rumen bacteria count. As stated by Czerkawski (1988),
fermentation in the rumen suggest the activity and
growth of rumen microbes.

The VFA total of rumen liquid increase by giving CFL.
This is caused by CFL given will increase the microbes
activities in rumen, where the CFL is the source of
branched chain fatty acids that used as carbon chain to
synthesis the amino acids. VFA is the final product of
carbohydrate fermentation and it is used to energy
resources for ruminants and for rumen microbial growth.
Thus, the high number of protein that contained in feed
can increase the bacteria ability to produce VFA. It is
accordance with the experiments of Wanapat et al
(2010} that NHs in buffaloes rumen which give cassava
leaves are 11.85 mM and VFA 116 mM.

Dry matter digestibility in treatment B and C are the
highest. It caused by the giving CLF up to 20% that can
increase the bacteria activities in cellulolytic bacteria
making for degradation of carbohydrate into
monosaccharides or glucose. But, the higher the CFL
giving up to 30% in treatment D can decrease dry matter
digestibility. This is caused by CFL giving is too much
can decrease the rumen bacteria count, so that the
microbe that degradation of carbohydrate fermentatively
is decrease and make the dry matter digestibility
decrease also.
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In this research indicated that treatment B is the best
results because bacteria can growth well in connection
with the fulfillment of nitrogen that bacteria need. By CFL
added can be stimulate the production of cellulolytic
bacteria, where CFL is a source of carbon form which
manipulating rumen by increasing pH and ecology of
rumen through by pass protein (tannin complex protein)
and can be increase the dry matter digestibility from low
quality food. While tannin that is condensed can improve
the absorption in rumen intestines (Makkar ef a/., 1996).
The improving of dry matter digestibility by giving CFL
caused by the increasing of dry matter consumption and
NHs production as the effect of CFL.

The increasing of dry matter digestibility is the results of
CFL giving and will followed by the increasing organic
matter digestibility because dry matter digestibility is
directly promotional to organic materials. This is
caused by the improving of population and microbes
activities in rumen with the availability and the balance of
nutrients from CLF. Similar to the research of Preston
and Leng (1987), for the growth of the rumen microbhes
and the using of ammonia as a source of microbes
protein forming must be have carbohydrate and energy
availability itself. From these results, the best digestibility
of organic matter is in treatment B about 67.52%. This
results are almost same with digestibility of dry matter
that obtained by Foiklang et af. (2010) that giving the
cassava leaves as a source of protein in feed block
about 67.62-68.87%.

Conclusion: The giving of Cassava Leaves Flour (CLF)
as the source of carbon frame which can manipulating
rumen with by pass protein is significantly (p<0.05)
increase NHs, bacteria count, VFA production, dry matter
digestibility and organic matter digestibility of rumen
liquid. The Giving CLF up to 10% (treatment B) can be
used as source of feed supplement for buffaloes that
traditionally maintain thus can improve the productivity of
livestock.
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