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on rumen metabolites of West African dwarf growing goats
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Introduction

shortages in animal feed [6]. This has severely affect-
The changing climatic conditions in the past years ed ruminant animal production, leading to a dire need
have resulted in persistent droughts, heat waves and to address feed shortages, particularly in small-scale
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farming systems. One of the most challenging factors in
achieving this is the scarcity of feed, both in quantity and
quality, especially during the dry periods of the year, thus
resulting in animals’ low productivity and even death [7].
Feed accounts for 60—-70 % of the total cost of livestock
production, and an inadequacy in quality and quantity
could lead to a situation of low nutritional status, poor
weight gain, poor reproductive ability, poor production,
poor health condition and poor conversion ratio [5].
The rumen temperature and pH are critical phenome-
na that depend on the fermentation of ingested feeds
in the rumen. R. Mohammed and A. Chaundry (2008)
indicated that rumen fermentation products, such as
volatile fatty acids, are essential nutrients to meet the
demand of rumen microbes and the animal’s body
build-up [10]. This study was carried out to evaluate
rumen parameters of growing West African Dwarf bucks
fed varying proportions of Sesbania sesban fodder
and Napier grass hay mixture.

Materials and Methods

Experimental site and animals

The experiment was conducted at the Sheep and Goat
Unit, Teaching and Research Farm, Oyo State College of
Agriculture and Technology, Igboora. Sixteen (16) grow-
ing West African dwarf bucks weighing 6.00-10.00 kg and
6-9 months of age were used. The animals were allowed
to acclimatise for two weeks and treated before the com-
mencement of the experiment. Fresh and clean water
was also made available throughout the experiment.

Harvesting and processing of experimental diets

Napier grass and Sesbania sesban forage were har-
vested around the college farm, chopped at 3 cm long,
wilted for 2—3 hours in the sun and air dried under shade
for 4-5 days to prevent bleaching and loss of nutrients,
bailed and stored for the experiment.

Experimental layout, design and feeding method

The animals were allocated by weight into four treat-
ments of four bucks per treatment, and two bucks served
as a replicate in a completely randomised design (CRD).
The Sesbania sesban forage and Napier grass harvested
and air-dried for 4 to 5 days were mixed in varying propor-

Table 1. Composition of formulated low-cost concentrate
for experimental West African Dwarf growing bucks

Ingredients Level, %

Palm kernel cake 60.00
Wheat offal 20.00
Corn bran 9.75
Groundnut cake 8.00
Bone meal 2.00
Salt 0.25

Total 100
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tions as the experimental diets (ED) and fed to each buck
per day at 3 % body weight. The Sesbania sesban and
Napier grass air-dried fodders combinations were thor-
oughly mixed to eliminate/minimise selection by the animal.
The bucks were offered their respective experimental feeds
(Forage hay) at 8.00 am. Each buck was offered 500 g of
concentrate per buck per day at 2.00 pm, and 3 litres
of fresh and clean water were also supplied daily.

The compared experimental diets (ED) were: T, =100 %
NG hay (100NG); T, =25 % NG + 75 % SS hay (25NG75SS);
T5=50 % NG + 50 % SS hay (50NG50SS); T, =100 %
SS hay (100SS) with a 500 g concentrate diet at 3 %
body weight of individual animals, and their proximate
composition is shown in table 1. Each group of animals
was assigned to an experimental diet.

Data Collection

Rumen samples were collected six hours post-feeding
from the animals 90 days of supplementation using a suc-
tion tube. The samples were immediately measured for pH
using a portable pH meter (Universal pH Test Kit-Digital
pH Meter®). They were thereafter filtered with a four-layer
cheesecloth, and subsamples were divided into two por-
tions. The first portion was used to analysed for ammonia
nitrogen (NHs-N) using AOAC method [2], while the sec-
ond portion was used to estimated total volatile fatty acids
(VFAs) and the proportions of acetate (C,), propionate (C,),
and butyric acid (C,) as previously described by [9]. Briefly,
the samples were centrifuged at 3,000x g for 10 minutes;
allowed to settle, and then, decanted. The decant was ti-
trated with 0.1 M of sodium hydroxide (4/1000 gml-'H,0O)
solution, and 2-3 drops of phenolphthalein (1/1000 gml-'
ethanol) were used as an indicator. Determination of
the various fractions were as follows:

Titre value x 0.1 x 0.06 x 100)

Acetic acid ={ 3 ;

PO . ¢ _ (Titre value x 0.1 x 0.04 x 100).
Propionic acid = 3 :

(Titre value x 0.1 x 0.006 x 100).
5 b

Total volatile fatty acids = (T/ire value x 051 x0.09 x100)

Butyric acid =

Statistical analysis

Data were subjected to a one-way Analysis of Variance
(ANOVA) procedure of SAS version 9.4 [14]. The differ-
ence among treatment means with P<0.05 were assessed
using Duncan’s Multiple Range Test (DMRT) [4].

Results and Discussion

The proximate composition and fibre fractions of the
varied mixture of the experimental diets were presented
in table 2. The diet T, (100 % NG) has the highest dry
matter (DM) content, crude fibre (CF), Ash, Nitrogen free
extract (NFE), Neutral detergent fibre (NDF), Acid de-
tergent fibre (ADF), Acid detergent lignin (ADL) value of
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87.63 %, 29.57 %, 11.95 %, 36.84 %, 51.50 %, 40.09 %,
and 14.03 %, respectively. In comparison, the lowest CF,
NDF and ADL value of 19.01 %, 41.65 % and 10.27 %
respectively was recorded in diet T, (100SS) while the
lowest DM and NFE value of 71.59 % and 23.86 % re-
spectively were observed in diet T; (NG50SS50). It was
observed that crude protein in the forage diets enhances
microbial multiplication, which determines the extent
of the experimental diet’'s fermentation.

Significant differences (P<0.05) were in all the pa-
rameters across the dietary treatments. The result of the
rumen metabolites of WAD bucks fed air-dried Sesbania
sesban and Napier grass hay mixture with concentrate
diets (table 3) revealed that more dry matter degradation
was still possible in the rumen as the highest pH of 8.56
was observed in bucks fed T, diet that contained solely
(100SS+500 g concentrate) while the least pH of 7.40
was recorded in rumen metabolites of bucks fed T, diet
containing only Napier grass (100NG+500g concentrate
diet) (P<0.05). The observed rumen pH values of range
7.40-8.56 in this current study were higher than the re-
ported values of 6.00—7.20 as the suitable pH to facilitate

optimum growth and activities of rumen microbes [12],
and also higher than 5.92—-6.60 reported by M. Okoru-
wa et al. [11] for rumen metabolites of WAD sheep fed
Ficus foliage with differently processed breadfruit meals.
The higher rumen pH observed in bucks on experimental
diets could be due to less fermentable feed components
that the animals consumed. Browse legume fodders and
herbs have anti-microbial properties and can modify the
rumen to improve energy or protein use [8].

An increase in volatile fatty acids and their propor-
tions as caused by browse fodder supplementation in this
study indicates the efficiency of nutrient digestion. How-
ever, buck fed diet T, recorded the highest acetic acid
value of 13.80 mmole/100ml while the lowest acetic value
of 10.19 mmole/100mlwas observed in buck fed diet T,
(fig. 1). The obtained acetic acid values of acetic acid in
this study were lower to 42.03—46.65 mmole/100 ml re-
ported by M. Okoruwa et al. [11], which due to the differ-
ence in the varying levels of browse fodder in the diets.
The lactic acid values recorded from this experiment were
12.68-17.16 mmole/100 ml and were lower compared to
5.00-21.00 mol/100 ml reported by B. Suarez et al. [15].

Table 2. Proximate composition of air-dried Sesbania sesban and Napier grass hay mixture and concentrate diets fed to bucks

LB, e {00NG  NG2sbs7s  NGsossso  ooss  Concentrate
Dry matter 87.63 73.52 71.59 81.12 94.48
Crude protein 8.12 15.28 15.61 18.67 17.57
Crude fibre 29.57 20.34 20.12 19.01 8.75
Ether extract 1.15 2.28 2.33 2.37 10.39
Ash 11.95 7.06 9.67 10.69 5.85
Nitrogen free extract 36.84 28.64 23.86 30.38 50.21
Neutral detergent fibre 51.50 45.18 48.16 41.65 30.34
Acid detergent fibre 40.09 30.17 31.78 32.07 16.05
Acid detergent lignin 14.03 10.60 11.03 10.27 5.65
Calculated metabolizable energy, Kcal/Kg 1702.33 1676.15 1615.19 1963.15 3282.45

Table 3. Rumen metabolites of WAD bucks fed air-dried Sesbania sesban and Napier grass hay mixture with concentrate diets

Parameters T, T, Ts T, SEM (%)
pH 7.40% 7.80%¢ 8.20% 8.562 0.22
Acetic acid, mmole/100 ml 12.25% 10.19¢ 13.802 13.28° 0.69
Propionic acid, mmole/100 ml 11.690¢ 9.72c 13.162 12.67° 0.66
Butyric acid, mmole/100 ml 11.17°¢ 9.29 12.572 12.10° 0.63
Valeric acid, mmole/100 ml 11.11e 9.25¢« 12.512 12.05° 0.62
Lactic acid, mmole/100 ml 15.24¢ 12.68¢ 17.162 16.53° 0.86
Total volatile fatty acids, mmole/100 ml 173.74b° 144 .54 194.642 188.34° 9.66
Ammonia nitrogen (NH3-N), % 0.70¢ 0.72¢c 0.862 0.77° 0.03

Note. 2b<¢ means on the same row with different superscript are significantly different (P<0.05).

44

bionoeis meapuH, 2025, 1. 27, N3



Adebisi I. A, Ajibike A. B., Okunlola O. O. et al.

Effect of Sesbania sesban and Napier grass on rumen metabolites of West African dwarf goats

20 B pH W Acetic acid

mmole/100 ml

B Propionic acid

M Butyricacid [l Valenicacid M Lactic acid

Treatments

Fig. 1. Rumen metabolites of WAD bucks fed air-dried Sesbania sesban and Napier grass hay mixture with concentrate diets
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Fig. 2. Total volatile fatty acids in the rumen of WAD bucks
fed air-dried Sesbania sesban and Napier grass hay mixture
with concentrate diets

Butyric acid values recorded in this study ranges
between 9.29-12.57 mmole/100 ml, which are within the
range of 8.80-12.47 mmol/100 ml reported by K. Adebayo
et al. [1]. The propionic acid values recorded from this
study were within the range of 9.27-13.16 mmole/100 ml
and were observed to lower than 21.6—-28.8 mol/100 ml
reported by B. Suarez et al. [15]. However, the high pro-
portion of propionic and butyric acids was recorded in
bucks fed diet T; revealed that equal proportion of air-
dried Sesbania sesban and Napier grass hay mixture has
a great and best effect on the rumen fermentation of the
diets by microbial activity as well as good nutrient util-
isation to yield energy [11].

The highest TVFA value of 194.64 mmole/100 ml
was recorded in the buck fed diet T; that contained
NC50SS50+500 g concentrate while the least value of
144.54 mmole/100 ml was noted in the buck fed T, diet
that contained NG25SS75+500g concentrate (fig. 2).
However, the observed TVFA values were lower than
66.00—72.00 mmol/litre recorded by M. Okoruwa et al. [11]
who fed WAD sheep with differently processed breadfruit
meals and Ficus foliage.

The highest NH3-N value of 0.86 % was recorded
in the buck fed diet T; while the lowest value of 0.70 %
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Fig. 3. Ammonia-Nitrogen in the rumen of WAD bucks
fed air-dried Sesbania sesban and Napier grass hay mixture
with concentrate diets

was noted in the buck fed T, diet, these values fell within
the normal range (0.5-2.5 %) of optimum ammonia lev-
el for growth and microbial activity [13]. Furthermore, the
obtained rumen ammonia levels were within the normal
range of 0—13 % as reported by K. Yusuf et al. [16].

The study revealed that feeding varying levels of
Napier grass (Pennisetum purpureum) hay supplement-
ed with browse fodder increase in nutrient intake, espe-
cially CP intake, posed no adverse effects on rumen ecol-
ogy of the animals and enhanced rumen fermentation
in WAD growing bucks. Hence, farmers can incorporate
S. sesban fodder hay up to 50 % inclusion levels in the
diets of their goats to help alleviate the challenge of feed
availability all year round.
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3a40BOMBLHUTI NOTPEDOU XKYWHMX TBAPUH Y MOXMBHUX PEYOBUHAX B CE30H NMOCYXM CKITaAHO Yepe3 HU3bKY SIKICTb KOPMIB. TOMY BUHMKaE
notpe6a JOMOBHUTY NACOBMLLHI paLlioHn TpaBamu, LWob 3abe3neunTi onTuMarbsHe cepefoBuLle B pybui Ans po3BuTky Mikpobiomy Ta
depMeHTaLji KOpMIB, Lo NiABMULLYE NPOAYKTUBHICTL TBapuH. OuiHioBanu BNnne kopMy Sesbania sesban (SS) 3 CIHHOIO CyMILLILLIFO CIIOHO-
Boi TpaBu (NG) Ha meTaboniTv pybus camuiB 3axigHoadpuKaHCLKOT KapnykoBoi ko3u nicnst 90-aeHHoro 3rogoByBaHHs. LWicTHagusaTs (16)
MOIOANX KO3eHSAT BiKOM Bif 6 40 9 MicsuiB i3 cepeaHboto Macoto Tina 6,00—10,00 kr BUNagkoBMM YHOM PO3MOAINUIM Ha YOTUPK FPYNK Mo
4YeTBEPO B rpyni Ta ABOE SK MOBTOPHICTb 3@ MOBHICTIO paHAOMI30BaHUM AV3anHOM. TBapWH LLIOAHS rogysany pisSHOMaHITHAMU eKcrepuMeH-
TanbH1UMK pauioHamu: T, = 100 % ciHa cnoHoeoi Tpaeu (100NG); T, = 25 % cnoHoBoi Tpaeu + 75 % ciHa Sesbania sesban (25NG75SS);
T; =50 % cnoHooi Tpasu + 50 % Sesbania sesban (50NG50SS); T, = 100 % Sesbania sesban (100SS), 3 po3paxyHky 500 r KOHLEHTpoBa-
Horo pauioHy Ha 3 % macu Tina TBapuHu. Cnoctepiranu siporigHi (P<0,05) BigMiHHOCTI B napameTpax py6Ls 3a pisHWUX BapiaHTiB paLlioHy.
3HaueHHsi pH konvBaeTbes Big, 7,40 (pauioH T,) oo 8,56 (paujoH T,). HamBuwwe 3HaveHHst ouToBoi knucnotu (13,80 mmons/100 mn), npo-
nioHoBoi kucnotu (13,60 Mmonb/100 mn), macnsaHoi kucnotr (12,57 mmons/100 M) Ta NeTkMX XupHUX kucnot (194,64 mmonb/100 M)
crocTepirany y Larkis, sikvx rogyeanu pauioHoM T,, Togi Sk HaliMeHLwe ouToBoi kncnotu (10,19 mmonb/100 mn), NponioHOBOI KMCNOTH
(9,72 mmonb/100 mn), macnsaHoi kucnoTu (9,27 mmonb/100 mn) Ta JTKK (144,54 mmons/100 mn) 6yno 3adikcoBaHO y camLiB, AKX rofyBa-
nu pauioHom T,, BignosigHo. Haveumwmii BMicT NH5-N (0,86 %) cnocTepiranu y TBapuH Ha pauioHi T, Tofi Sk HanHwxue 3HaveHHs NH;-N
(0,70 %) BusiBANM y Li@nkiB, sikMX rogysany pajoHoM T,. MoxHa 3pobuTy BUCHOBOK, LLIO MOEAHAHHS CIIOHOBOI TpaBy 3 BUOpaHUMM KopMamu
ans xynobw y kinbkocTi 50 % moxe niaBuLWMTY piBeHb MeTaboniTie y pybui camuiB 3axigHOadPUKaHCLKOT KapriMKOBOI KO3M.

Knro4yoBi crnoBa: TponiyHi nacoBuLLHI KOPMW, CIIOHOBA TpaBa, 3axifgHoadprKkaHcbka KaprnmKoBa Ko3a, ekonoris pyous’

Adebisi |A, Ajibike AB, Okunlola OO, Adeniyi OA, Oloko AB, Oladepo O, Mustapha TB, Akanmu OC, Adesope AT, Olayinka RF.
Effect of Sesbania sesban fodder and Napier grass hay mixture diets on rumen metabolites of West African dwarf growing goats.
Biol Tvarin. 2025; 27 (3): 42—46. DOI: 10.15407/animbiol27.03.042.



