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ABSTRACT

The evaluation of alkali chemical treatment on groundnut shells (GNS) using urea, lime and urea-lime
on its nutritive value was examined based on in sacco rumen degradation. Untreated (UTGNS), urea
treated (UGNS), lime treated (LGNS) and urea-lime treated (ULGNS) groundnut shells were
incubated at different incubation intervals in the rumen of 3 fistulated Yankasa rams.The GNS were
treated with 5% urea, 5% lime and 5% urea-lime, ensiled for a period of 3 weeks. The results revealed
significant differences in the parameters measured. There was improvement in the hydrolysis of the
cell wall components (lignin, ADF and NDF); CP was increased by 8.53%, when urea-lime was used
to treat the GNS. The DM disappearance in ULGNS appeared to be faster within the treatment

groups.
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INTRODUCTION

In Nigeria, there are plenty of groundnut shells
(GNS): with an average of 1018 kg/ha produced
annually (Larbi ef al, 1999). With the exception
of a little quantity used as fuel or mulching
material, most of them are thrown away as
waste. It is a normal practice in Nigeria either to
burn or leave them on the farm to decompose.
Burning has time-honoured global condemnation
in the recent past and therefore, the need for its
transformation to a feed resource (Akinfemi,
2010). GNS contains more than 60% fibre, and
therefore, its nourishing value can be improved
through chemical treatment; among which alkali
proved to be better (Khan er al, 2006).
Treatment has the benefit of increasing the
protein content and making available other
nutrients trapped within the cell wall of GNS.
Upgrading fibre utilization following treatment
with alkali (Sarnklong et al., 2010) suggests that
scope exists to obtain more nutrients from fibre
by microbial fermentation in the rumen. Thus,
the possibility can be tested through the in vivo
processes. Therefore, the present study intends
to use the in sacco technique which has the
advantage of giving a very quick estimate of the
rate and magnitude of degradation in the
functioning rumen; to evaluate the use of GNS to
be used as a feed source for feeding Yankasa
rams.

MATERIALS AND METHODS

The study was carried out in the Teaching and
Research Farm of the Department of Animal
Science, Ahmadu Bello University (ABU),
Zaria, Kaduna state.The groundnut shell
(SAMNUT 10 variety) was obtained from the
Legume Research Programme of the Institute for
Agricultural Research, ABU Samaru, Zaria. The
shells were pulverized using a hammer mill
fitted with lcm screen after drying. The
processed GNS were treated with urea at 5%,
lime at 5% and urea—lime at 2.5% each; [i.e. 50g
urea dissolved in 1 litre of water to treat lkg of
GNS; 50g lime dissolved in 1 litre of water to
treat 1kg of GNS; and combination of 25g urea
and 25g lime dissolved in 1 litre of water to treat
kg of GNS, respectively]. The solution (urea,
lime, urea-lime) was uniformly sprayed on the
pulverized GNS and mixed thoroughly. The
treated GNS were stored in a sealed Perdue
Improved Cowpea Storage (PICS) double
polyethylene bags for a period of 21 days as
described by Al-Masri and Guenther (1999).
Thereafter, they were air dried awaiting the
commencement of experiment.Threeruminally
fistulated rams with an average age of 15 months
with an initial weight of +26kg wereused as
replicates to determine in sacco. The animals.
were allowed 14 days period to adjust to the
feeding and housing conditions prior to
suspension of bags. They were housed in
experimental pens and fed twice daily. Housing
and management condition were equal for all
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sheep.DM disappearances in the rumen were
estimated for the GNS using the nylon bag
technique. The bags (ANKOM Technology)
used with size S5cmx10cm and with pore size
41pm, were tiedusing a nylon string and
suspended in the rumen approximately 1 hour
after feeding. Bags for each sample were
removed after 0, 12, 24, 48, 72 and 96h of
incubation. The bags were weighed and tested
according to the procedure described by @rskov
and McDonald (1979). Subsequently, DM,
lignin, ADF, NDF, CP and NFE were measured
according to Van Soest ef al. (1991)and AOAC
(2005).
Data analysis:data for ruminal disappearance
characteristics were fixed to the equation
proposed by @rskov and McDonald (1979).
P=a+ b(l-e7%)

_ED=a + [be/(c+ k)] (1 — e~ (#tkd)
The data obtained were analysed for ANOVA
(one-way) using Generalised Linear Models
Procedure (PROC GLM) of (SAS, 2002).

RESULTS AND DISCUSSION

The chemical compositions of the untreated and
treated GNS are shown in Table 2. UTGNS had
higher lignin, ADF and NDF values of 23.50%,
59.90% and 69.20 respectively compared to
other treatments. ULGNS had the higher CP
value (15.43%) while LGNS had the highest
NFE level of 53.62%. Lignin decreased from
23.50-11.11%; ADF from 59.90-29.36%; and
NDF from 69.20-60.60%. Crude protein content
increased from 6.90-15.43%. NFE also
increased from 21.80-53.62%.There  was
improvement in the hydrolysis of GNS samples
to release available nutrients encapsuled within
the lignified cell wall. As reported byTrach er
_al. (2001),thecombination of urea and lime was
found to be highly effective in improving the
nutritive valué of rice straw.

There was significant difference in the
disappearance rates (Figure 1) of the untreated
and the treated GNS at different incubation
times. The DM disappearance of ULGNS was
consistently higher (P<0.05) compared to the
treated groups. UTGNS was suggested to
degrade slower than treated GNS (Sarnklong er
al., 2010), it is consistent with the result of this
study.Fast disappearance of ULGNS in this
study may be attributed to improved

degradability of GNS as suggested by Sarnklong
et al. (2010) that the combination of urea and
lime improved the degradability of rice straw
especially varieties with low degradability than
urea or lime alone. Slow disappearance of UGNS
in this study is in contrast to Gunun et al.(2013)
who showed that urea treatment of crop residues
improved degradability compared to the
untreated.

The degradable constants for the different
incubation times are presented in Table 3. The
immediately soluble fraction ‘a’ ranged from
19.97% in UTGNS to 24.04% in ULGNS. This
might be as a result of the variation in the
chemical compositions in the content of the
soluble fractions of the GNS materials. Higher
values obtained in ULGNS is in consistence with
the reports of Fadel Elseed et al. (2003)that
treatment with urea and lime increases the
solubility of crop residues.

The insoluble but rumen degradable fraction ‘b’
was highest in ULGNS (5.81%). This suggest-
that adequate cellulose was available for
microbial digestion (Karimi e al,, 2014). This
result was in consistence with the report ofAbdu
et al (2011), that crop residues with low cell wall
constituents have high degradability.

ULGNS was observed to contain the highest
amount of potentially degradable DM ‘a+b’ with
29.85%, this indicates the potential to degrade
more in the rumen. This result is in consistence
with the work of Abdu er al, (2011), they
reported that low lignin content may result in
high degradability.

The rate of rumen degradable fraction (b) per
hour ‘¢’ was fast in ULGNS (0.085). This might
be attributed to favourable rumen pH (Chaudhry,
2000) provided by the urea-lime for the GNS
used in the study. This was in consistence with
the findings ofOrden et al.(2000) that reported
higher rates of degradation of (b) per hour for
treated crop residues when fed to sheep.

CONCLUSION

The results of this study indicated that the
treatment of GNS with 2.5% urea and 2.5% lime
decreased the lignin content by 12.39%, ADF by
30.03% and NDF by 8.60%. The CP content
was increased by 8.53%, so also the NFE by
31.82%. The improvement in the ruminal
degradability of groundnut shells expected from
Combining urea and lime treatment was
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achieved; ULGNS had the fastest disappearance
in the rumen. However, further research is
warranted to verify the latter roles of urea and
lime in treating GNS, concerning its possible use
in the diets of ruminants.
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Table 1: Chemical composition of urea and lime treated groundnut shells

Parameters (%) UTGNS UGNS LGNS ULGNS
DM 91.00 91.97 91.15 92.44
Lignin 23.50 14.12 12.08 11.11]
ADF 3999 - 29.36 31.88 29.87
NDF 69.20 61.32 62.15 60.60
CP 6.90 12.06 11.38 15.43
NFE 21.80 51.45 53.62 50.27

UTGNS: untreated groundnut shell, UGNS: urea treated groundnut shell, LGNS: lime treated
groundnut shell, ULGNS: urea-lime treated groundnut shell, DM: dry matter, CP: crude protein, NDF:
neutral detergent fiber, ADF: acid detergent fiber, NFE: nitrogen free extract

Table 2: Degradation constants and effective degradability of the differently treated groundnut
shell

Different treatments

Revappepens UTGNS UGNS LGNS ULGNS AEM
a (%) 19.97¢ 21.845 21.83b 24.04° 0.20
b(%) . 407 1.24¢ 3706 5.81° 0.49

a+b (%) 24.04¢ 23,084 25.54 29.85° 0.62
¢ (h?) 0.026¢ 0.038" 0.036° 0.085° 0.01

*:Means with different superscripts within a row are significantly different (P<0.05), a: readily
soluble fractions, b: insoluble fraction but degradable in rumen, c: rate of degradation of fraction b per

hour, at+b: potentially degradable fraction, SEM: standard error of means
Figure 1: I'n situ dry matter disappearance (%) of the untreated and treated -
groundnut shells at different incubation time.
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