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Abstract

A ninety-day feeding trial was conducted to ingege the nutrient intake and
growth performance by growing Yankasa rams fedsdmintaining different
proportions of urea treated rice straw and gambg.hBwenty four intacgrowing
Yankasa rams of mean liveweight of 15.77+2.5 kgagetl 6 — 8 months were used
for the study. The animals were balanced for weggit allotted into four dietary
treatments with six (6) animals per treatment i@@mpletely Randomized Design.
Urea treated rice straw and gamba hay proportioh9:@0, 20:40, 40:20 and 60:0
were used as basal dieta.concentrate diet consisting of maize grain, @otteed
cake, rice milling waste, wheat bran, bone meal saltl was formulated to contain
15 % crude proteinThe animals were fed basal diets ad libitum wbdacentrate
was fed at 1.5% of individual body weight. Data eyated were subjected to
analysis of variance. Differences in means werepaoed usindduncan’s Multiple
Range TestThe results revealed that animals fed 60:0 UTRShgahay diet had
significantly (P<0.05) higher dry matter intake, ucke protein intake, neutral
detergent fibre Intake and average daily gain comepato other treatments.
Animals placed on 60:0 UTRS:gamba hay diet ha Ittwest (P<0.05) feed
conversion ratio value indicating thatnemals on diet containing 60:0 UTRS:
gamba hay were more efficient in converting feetivio weight gain than animals
fed other dietslt is concluded that growing Yankasa rams perforrinetier on diet
containing 60:0 UTRS: gamba hay in terms of dryterdhtake and average daily
gain hence it is recommended for better econonodyoetion.

Key words: Ureatreated rice straw, Performance, nutrient intake, Yankasa rams

I ntroduction

In the Savannah zone of Nigeria, the basal dietaadt ruminants in the dry season is based on
crop residues and dry standing grasses and mogiese feed resources are imbalanced in
nutritional value and vary from year to year (Zeninie 1999). The natural rangeland serves as

the major sources of forages for ruminants in N&geRangeland forages, however, decline in
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both quality and quantity during the dry seasosuiteng in the low productivity of animals.
Gamba grass is usually established as permanemdrg@as most commercial ranches or
smallholder farms. It can be cut as fresh feedomserved as hay. Its crude protein content is
moderate in young growth (7 - 10%) but declinesdigpwvith maturity (2 - 5%) (Agishi, 1985).
Alli-Balogun (2010) reported CP, NDF and ADF coriteof gamba hay as 3.76, 76.4 and
56.2%, respectively.

Rice straw, like other cereal crop residues, isotemtial source of energy for ruminants.
However, its potential as an energy source is dichibecause it is high in dietary fibre (>50%)
and low in crude protein (2 - 7%) and mineral caotgg0.02 - 0.16%) (Junet al, 1993). One
way in which the low nutritive value of rice straswuld be improved is through treatment with
urea. Ehoche (2002) reported that urea treatmentogf residues is acknowledged to improve
the nutritional value of crop residues and othbrdiis by-products and reduce feed cost and
wastages with practical application at the smatlaolevel in developing countries. The author
further stated that in the tropics, cereal cropdiess, such as maize, sorghum, millet stover and
rice straw were produced in large quantities anglccbe used as ruminant livestock feeds. It
was reported by Parnich (1983) that informationtlom utilization of rice straw in the diets of
sheep is scanty. The use of rice straw could leelmprove ruminant livestock production if its
nutritive value is enhanced. The study thereforaed at evaluating the value of different
proportions of urea treated rice straw and gamlyaohafeed intake and growth performance of

growing Yankasa rams.
Materialsand Methods

The study was conducted at the Livestock Farm efDepartment of Agricultural Education,
Sa’adatu Rimi College of Education, Kumbotso, K&tate, Nigeria. Kano lies on longitude
9°30" and 12°30' North and latitude 9°30’ and 8 &St on an elevation of 468m. It has a mean
daily temperature range of 30°C to 33°C and anmaiafall ranges between 787 and 960 mm
(KNARDA, 2001).
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Experimental animals and management

Twenty four intact Yankasa rams aged 6 — 8 montitis &mean liveweight of 15.77+2.5 were
used for the study. Prior to the commencement ef eéxperiment, the rams were given
prophylactic treatments, consisting of intramuscalaplication of Oxytetracycline and Vitamin
B complex at the dosage of 1ml/10 kg body weighth&f animal. They were drenched with
1ml/10 kg body weight of AlbendazSlend treated against ectoparasites with 0.5 migloddy
weight of lvome€. The animals were ear-tagged for identificatiod gnarantined for a period

of 6 weeks. Adequate feed aridan fresh watewere provided to therad libitum
Processing rice straw and gamba hay

Rice straw Qryza satival.) was chopped manually to a particle length -& @n. It was treated

by dissolving 4.0 kg urea in 50 litre of water asmtinkled on 100 kg rice straw (Schiexeal.,
1988) and mixed manually. Thereafter, the choppes straw materials were stacked for 14
days under air tight condition in PICS (Perdue loves Cowpea Storage) sacks. The treated rice
straw materials were left open for three (3) daysctv allowed ammonia gas to escape before
being fed to the experimental animals. Gamba hag/ also chopped to a particle size similar to
that of the rice straw. The treated rice straw @mapped gamba hay were then packed and stored

in sacks before being used for the animal feediad t
Experimental treatments, design and feeding animals

The dietary treatments consisted of urea treatedstraw (UTRS) and gamba han(ropogon
gayanu$ proportions of 0:60, 20:40, 40:20 and 60:0. A aarirate diet consisting of maize
grain, cotton seed cake, rice milling waste, whHaan, bone meal and salt was formulated to
contain 15 % crude protein. The animals were baldrfor weight and randomly assigned to
four dietary treatments with 6 animals per treatmena Completely Randomized Design.
Experimental animals were housed in individual peh2m x 1m dimension equipped with
feeding and watering facilities. The pens were réelhand disinfected before the onset of the
experiment. The animals were individually fed expental diets.Basal diet was offeredd
libitum while concentrate dietvas fed at the rate of 1.5 % body weight individuenroughout

the feeding trial.The feed offered was adjusted at regular intereélsvo weeks along with
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changes in body weight. Fresh water was providédibitum throughout the period of the

experiment, which lasted for 90 days.
Data collection

Daily records of feed intakes were taken by weighime feed offered and the leftover (orts) the
following day in the morning. The daily intake ofefd was estimated for each animal by
subtracting the feed leftover from the quantityeo#d to the individual animals. The weight of
individual animals was measured at the onset of ttied after an overnight fasting by
withdrawing their feed and water from 7.00 pm t6Bam to obtain their initial weights and
subsequently at 2-week intervals throughout theifeptrial. Weight gain was determined by

subtracting the initial weight from the final wetghithin the feeding period.
Chemical analysis

Feed samplewere analyzed for proximate composition by thecpdure of A.OA.C. (2007).
Neutral Detergent Fibre (NDF), Acid Detergent Filpd®F) and Acid Detergent Lignin (ADL)
were analyzed by the Method of Van Scetsdl. (1991).

Statistical analysis

The data generated were subjected to analysisr@neg (ANOVA), using the General Linear
Model Procedure of SAS (2001). Duncan’s MultiplenBa Test was adopted to separate the
means where significant differences existed (Duntasb5).

Results and Discussion

Table 2 presents the chemical composition of urested rice straw, proportions of urea treated
rice straw and gamba hay, untreated rice strawcandentrate mixtures used in the study. The
results indicated that urea treatment increase@heontent of the rice straw from 3.64% in the
untreated rice straw to 8.89% after treatment witha. This result is in agreement with the
findings of Puri and Gupta (2001), who reported B& content of rice straw increased from
3.40 % in untreated to 8.04% in urea treated stBaveral authors have also reported increases
in the CP content of cereal straws as a resulted treatment (Promn&t al, 1994 and Chetna

Bhatt et al, 2004). The increase in the CP content of treatss straw is associated with the

KUTEJ 2017: www.kutej.edu .ng 4 of 133



conversion of urea into ammonia during the treatnpEriod part of which may have been
organically bound with treated straw (Chetna Bleatal, 2004). As a result of urea treatment,
the NDF content was reduced to 67.98 % from 72.16#ilarly, the ADF and ADL contents
of untreated rice straw were reduced from 43% ah@3P6 in untreated rice straw to 41.35%
and 8.57% respectively in urea treated rice stidve reduction in NDF content of urea treated
rice straw from 72.16 to 67.98 % observed in thisdg was comparable to earlier reports
(Chetna Bhatet al 2004 and Midawet al, 2015). The decrease in NDF content was duego th
solubilization of the hemicelluloses content durihg treatment of straw and its subsequent
removal from cell wall constituents (Giveres$ al. 1988 and Chetna Bha#t al, 2004). The
observed decrease in ADL content by urea treatroeuld be ascribed to the breakdown of
lignocellulose bond through ammonium hydroxide ¢OH) formation in the stack during
treatment, as ascertained by Peihal (1977). Rehrahie (2001) reported that most datewed
have shown decreased fibre fractions and a cormdiier increase in crude protein contents of
crop residues due to urea treatment. The CP coatéh69% was obtained for gamba hay (0:60
UTRS:gamba hay). The NDF, ADF and ADL contentsa@a hay recorded were 79.59, 38.56
and 10.78 %, respectively. The CP content of 2.6®%ained for gamba hay in this study was
lower than the 3.50% CP of gamba hay reported tiyBalogun (2010). The NDF content of
gamba hay (70.59 %) was also lower than the 75.8bfined by Alli-Balogun (2010) and the
76.4% obtained by Lufadeju (1988). Similarly, th@lue of ADF obtained in this study was
lower than the 56.2% reported by Lufadeju (1988)e Tifferences in values may be attributed
to variation in soil fertility, maturity or time dharvest, leaf to stem ratio, cultivar, curing and
method of processing, which affect the chemical position (Lambert and Litherland, 2000;
Ajiji et al, 2013). Crude protein contents of 4.75 and 6.83w&se obtained for 20:40
UTRS:gamba hay and 40:20 UTRS: gamba hay, respéctivhe NDF, ADF and ADL content
were obtained for 20:40 UTRS: gamba hay were 730219 and 10.04 % while the content of
NDF, ADF and ADL for 40:20 UTRS:gamba hay were @1.71.85, 40.42 and 9.30 %,
respectively. The crude protein, NDF, ADF and ADantents of concentrate mixtures were
14.89, 38.46, 19.88 and 6.29 %, respectively.

The results showed that DMI through roughage wasifstantly higher (P<0.05) in animals fed
diet containing 60:0 UTRS :gamba hay than in thiesk40:20 UTRS: gamba hay diet, which
value was higher (P<0.05) than those fed 20:40 UTRBba hay diet. Animals fed 0:60 UTRS:
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gamba hay diet had the least (P<0.05) value. Tdrefsiantly higher TDMI observed in animals
fed diets containing urea treated rice straw haylcckve due to the increased availability of
nutrients as a result of urea treatment. The westrent of poor quality roughages has been
reported to improve feed utilization by enhancinghen microbial synthesis, thereby increasing
forage degradation and voluntary intake (Lufadejual, 1985). The significantly higher
(P<0.05) TDMI in animals fed diets containing utezated rice straw may be a reflection of the
increased palatability and digestibility of theastt Mc Donaldet al (1995) observed that there
is a positive relationship between digestibilityddred intake. Chenost and Kayouli (1997) also
attributed feed intake to the improved palatabititd softening effect of urea treatment on rice
straw. Concentrate DMI, TDMI and TDMI per metabokeight followed the same trend. It was
observed that the CPI for animals fed diet contagjrs0:0 UTRS:gamba hay was significantly
higher (P<0.05) followed by those on 40:20 UTRS:ganmay diet whose value was higher
(P<0.05) than that of animals fed 20:40 UTRS:garhbg diet. Least (P<0.05) value was
obtained in animals fed 0:60 UTRS:gamba hay didter& was no significant difference
(P>0.05) between the NDFI for animals on 60:0 adi2@ UTRS:gamba hay diets but differed
significantly (P<0.05) compared to those fed 0:6DR$:gamba hay diet. Lowest (P<0.05) was
obtained for animals on 20:40 UTRS:gamba hay diese CP and NDF intakes observed in
animals fed diets containing urea treated ricewstmaight be attributed to the higher crude
protein and nutrient detergent fibre digestibilitihe higher CPI values obtained in animals fed
diet containing higher proportions of urea treated straw was in conformity with Naraya

al. (2004) who found a higher CP intake when ureatd&et wheat straw was fed to goats and

lactating buffaloes.

Animals on diet containing 60:0 UTRS:gamba hay tre& highest (P<0.05) total weight gain
and daily gain while least (P<0.05) value was ot&di for animals on diet containing 0:60
UTRS:gamba hay. Animals fed 60:0 UTRS:gamba hat lthel the least (P<0.05) FCR value
compared to those on 0:60 UTRS:gamba hay dietsigmficantly higher total weight gains and
daily weight gains in animals fed diets containg@y0 and 40:20 UTRS:gamba hay compared to
those fed 20:40 and 0:60 UTRS:gamba hay diets nbiglalue to increased dry matter intake and
nutrient utilization. Puri and Gupta (2001) repdrteat improvement in gain was directly related
to the dry matter intake. The results agree witratwias reported by Finangwai and Dafur

(2015) that treatment of acha straw with urea hpdsitive effect on weight gain. The increased
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total weight gain and average daily gain could be tb increased nitrogen availability in the
digestive tract for the effective degradation ohat The least feed conversion ratio (FCR) value
obtained indicated that animals on diet contairi® UTRS:gamba hay were more efficient in

converting feed to live weight gain than the ansrfad other diets.

Table 1: Composition of concentrate mixtures fegeginental animals

Ingredients (%)
Maize 20
Rice mill waste 19
Wheat bran 35
Cotton seed cake 25
Bone meal 0.5
Salt 0.5
Total 100
Calculated CP (%) 15
ME (Kcal/kg) 2753

CP=crudeprotein, ME=metabolizable energy

Table 2: Chemical composition of EXmental diets

Parameters UTRS: GH UTRS:GH URS UTRS: GH UTRS:GH CONC

0:60 60:0 100 20:40 40:20
DM 90.78 91.11 93.58 90.89 91.00 92.76
OM 89.20 88.54 90.72 88.98 89.00 85.88
CP 2.69 8.89 3.64 4.75 6.83 14.89
NDF 79.59 67.98 72.16 75.72 70.85 38.46
ADF 38.56 41.35 43.10 40.49 40.42 19.88
ADL 10.78 8.57 11.23 10.04 9.30 6.29

UTRS=urea treated rice straw, GH=gamba hay, URStreated rice straw, CONC=concentrate ,
DM=dry matter, OM=organic matter, CP=crude proteMDF= neutral detergent fibre, ADF=acid
detergent fibre, ADL=acid detergent lignin

Table 3: Effect of different proportions of ureadted rice straw and gamba hay on feed intake and
weight gain of growing Yankasa rams
Proportions of UTRS and gamba hay (%)

Parameters 0:60 20:40 40:20 60:0 SEM
DMI (g/day)

Roughage 263.f1  277.78 314.08 325.0% 9.21
Concentrate 247.67 253.03 276.4% 295.18 4.52
Total DMI 510.78 530.76 590.47 620.19 10.32
Total DMI/kgW"* 64.57 67.10 74.68 78.20 0.46
CP Intake (g/d) 13.74 25.2T 40.33 55.13 0.53
NDF Intake (g/d) 406.53 401.89 418.3% 421.66 3.54
Initial weight (kg) 15.77 15.77 15.77 15.83 0.31
Final weight (kg 19.76 20.73 21.80 22.98 0.31
Total wt. gain (kg) 4.0b 497 6.02 7.18 0.65
ADG (g/d) 44.44 55.18 66.8% 79.8F 6.25
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FCR(g/DMl/gain) 11.4% 9.62 8.83 7.77 0.73

abe® Means with different superscripts across the rdiffered significantly (P<0.05), UTRS=urea
treated rice straw, SEM=standard error of mean§)GA average daily gain, FCR=feed conversion
ratio, DMI=dry matter intake, NDF=neutral detergéhte, CP=crude protein,

Conclusions and Recommendation

From the results obtained, it is concluded thatmaits fed 60:0 and 40:20 UTRS:gamba
hay diets compared favourably with animals placed 20:40 and 0:60 UTRS:gamba
hay diets in terms of intake and growth performandees. The study revealed that urea treated
rice straw has the potential of meeting the natmdil needs of growing rams in terms of nutrient
requirement andan, therefore, be used as suitable roughage feg¢ekrial during feed scarcity

for improving the performance and productivity ofadl ruminant livestock.
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