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e comcern rodsed a8 o vesudt of gniifiasie Mraget i the oesteck dnduvire fas secessitalerd
e need far alferaiive feed addivives suoh ax qemmrmainm swlpiad, Flenee, sivves West
African Dwart IRAD ewev avdrasing 24 b b wetght ond aped eigrlieen mowihis were e
fw determine the growih perforaance wed  Bood clemestey of anmosimn  slpfite
vigpplesatted dies, The aotmaly were divigded imi Ty empy af experisesiol diers
cottiting D1 (3] (Comfeol diet), 02 00,23 %), D3 (05050 snd B2 70,73 %57 of smmonin
eriptiate FAMIE) Dnofievion Jevels and wene Foelvmily affoued e co petetely randasiized
design, Do werewlvo spacivonized with o ostag i &, and mateva i sated wich four(4)
vems aaf proven fectilfiny whes they came o hemt, Pariieters detofimod were feod intivke,
vy metter fntabe (OMI), gesiating weights and guins: tmd biood Mareniatdogy and seriom
Bigedsensistey viich as widte Blood cells ¢ ALY, Foc! Ivcd coll (REC), pecked cell voline
(RCFY, dremmoglobin (HGR), affnin (4), slabudin (G, sotal provein (TR, cholesterod
(CHGLY, Blaod wea aitropen, ereatinine (O afunine awiagiranyfecave (LT, axpariG e
arphotninsievoae fAST) and alfeling phosphatise FALI. The resuliv showed  tha
stigggtementing AME in ewe it generally oxdinee) f< (LUS) fipal weleind (Kg), gesialiond
Wl gain (Kl and qverage denly weipht g fa), The valves ranged from 32 06 = 45,25
R 828 =22 35 K- 20770 . 357 86 parespeciivety. The feed convervion ratio i vef
with ingicasing fevels of AMS with animads on D4 secording e feast (0200, Auivials on D
cecordee the ifghest valuss for POV, HGR, and REC wihite rose oi 3 fged the feeave, Thi
valoes weve 3425 and 3100 %5 L4468 and 1347 Bl and 1302 gad T186 v Tl dn
sedpeetively, Animaly on T recorded the bighest vales foe WEC (3130 38 5 W),
Seruim Mo hesical vespoies af wregnant sheep ndicoted siseificons differences [ <= fLis)
i AMY xoppdementation on TP AT watle, A0LF G SRR vades, Animads on D
eecardin e inglost valites fue TR AAG pavio; ALT, BLN wad Cwdile thive an L2 weee feavt
kb foir ALT velreve L33 Wax feaye n ALT. The valnes vere 8 68 and 815 Aol 0 BE el ¥ 6 5
209 i 235500 GAL, TOTS and 9. 75 gl §.48 and 108 el respaerivet, Ay o
L2 recarded the highest vaines for G, AL aned CHOL [0zt 2528 LU wind G
gl respectivedpl fuchifon of AMS improved eoversion ratio Higresy loynsving the
performance of ewes and thay pooved Bt ool b foleraied s e 1323 0 el e oo

S0 et S ey,

Kevwords; Ewes. ammonium sulphare, haetnatedogy, sevum, weisht gain

Introduaetiong pastures ane wastcs which are high in fibre
Non conventionsl fecd resources svailable  and ligniz and low in crude pratein contens
Bave been sxploied for feedine livestock b PArephoore, 20000, Suwminant nulbEecnisis
il levels ol production to make up for the have long been interested i modulaing he

shorapes in conventional leedstutfs, Sl erpelition  amosg différent aderobial
rumminams {sheep and goats] o the Hemid popaiatioss with the obiettive oFimproving
sane of Wesl Afiica subsizt on nalurs) the efficierey of eneroy and protein
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utilization i e rumen e evalugiing oter
allernatives 1o ionopnors antibotics due 1o
ite reduced secia] acceptance  (Stanton,
1011 3} i arder o alter microbial population
and modulate rumen lermentation feed
pdditives lias become a necessicy opion fo
pchieve optimization of dist or foed
lormulations. Tham et af, (2H08) reposted
hit cassova beal meal mproved  grinath
performunce and feed canycrsian i cattle
Jicts based an urea supplemented with rice
lrdss Llpga-ls pmdesl caomnims Souncs al e
arotein nitregen but the majar probie is ity
rapidl breakidown o ammania in te rumesn.
Henoe, there exista- o need  lor fec
supplement that allows the use of a higher
propariiog. 6f nip protein vilregen in
~gmizant feed wathoutthe risk far ammoniz
toicity, Rumen micraotganisms can Liilize
morgaiie sources af sulphor hike
gmmoniwt sulphate which 18 8 potzniisl
seurce of nitrogen and sulphuc It s mare
stabbe san ures G the pelease of anumoniy
{Firkizs ef gl 19867 as well a3 o pretvin
supplement low i congent ol soluble
protein and high inbypass provein [Leng,
008, There are sevenul porentinl beoctits
Mot using ammeninm  sulphale as
Sltermative non protem aitragen i the dists
af rumingsts which ipeludes potentioliy
liaher miceobinl growil and cffliciency as
ATD i3 genermied i the reduction of nitrale
wy amrnanin and the cieete can, substibee
fermentatle nifrogen 1o u low protein diet.
Information on effect af apaoeaiung
sulpliate on non pregnant ewes are sety,
theretore, this sdy was eondueied
evatuate the effect of anmoniwm sulphate
supplementation an the performance and
nlevad chemisiry oF pregnant ewes.

g
e

Materials and methods

The sty location was the Sheep unit of
Feaelsing ond Besemch Fanm, University of
[hadan, Cyo state, South West Nigeri. The

108

logation {5 between latitude 727 M and
longilude 3.45° E and 200 — 300 m above
sen level, Found o the tropical rainforess
sone, ke dally wmperature and humidity
are within the tanges of 257C - 32°C and 33
%, - 75 % respectively dependicg on the
gengon, The ot snncal ronfsll ranges
between 2032 pun — MEE mm with a
himodal 1winfill pacern that begins in lale
blarch pnd ends i lale Ocrober,

The animals were housed individuaidy in
cleaned, Gsinfected pons having woord
sliyings spread an e Toor us bediding
material. A jotal of 16 dey 2wes {West
A frican Dhear] broedy were used together
wilki 4 rams of praven fertility. The ewes
poed L8 months and the rams abbye £38
memniths with initial average weight of 24.00
kg, Eusch leatmepl comprised fodr
replivates snd oue tam was intradueed inta
ench freatmant to run for onc wiesk through
natuenl pating afler syaclronization of
ewes with prostaglandin by,

Anvinls wens reated with ivermeein super
administered subcutaneously agains
eetopamasiles and endleparasiies wluch wis
repegred twa weels alten Long neling
oxyielncyeling  (antibiotic) was also
gdministered  intrnmusculaely agains
bacleral infectians. Animals wer weighed
nelore the commensenentaf the studv-and
served with gmperimental digts i jued
lrenighs at 5 % body weight oo dry malier
busis of concenbule &nd HUinEd Erss
(P e e et They weare fod wirce n
day al DEOD b Feed intake was vecorded
claily and it lnsted tor 170 days including B3
duys of peclimatization to parod of lasl
Lunb was delivercd.. Clean water and sall
ks were also served throwghaut teslucy
prericd

Armimoni sulphaie used as supplament in
diel contined oo (Feh D001 %o Arseni
(As) D.O00S %, loss on drying ul 150" ©
(19, residue of igraton (300 (05%),
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lendd (Ph) (D001 %43, nitrate (NO ) 0.002%,
chloride (C1) D.002%, pH 5% solution
(20°C) (4,50 G000, Assay un dried
sbstance (98,50 %),

Feed ingredients were ground, as shown in
Table |, before mixing to make = total mix
ration (TMIL) swwith 20:50 concentrata 1o
roughage rabe without supplementation
|Cantral T and TMR with 11255 (T2
U309 T3] and GC75% (T4 ammeninm
sulpbate respectively,

Tahle 1: Gross camposition %) ol concentrate

Clestrus was syachronized in all the diy
ewes with prostaglindin F. and observed
clasely. Bams were intreduced 24 h post
injection of prostaglandin F,, and allowed
e run wilh the ewes for 7 days, All ewes
were weighed before mating and weckly
until parturition after which weekly weight
guin of ewes were recorded accordingly,
Diata generated included hody weipht pain
i gestation (Ky), averape daily gain (u/d)
and feed conversion efficiency.

ngredients T 2 - (K
Awmaninm sulphate . 0.00 0.235 (.50 .75
Lirea |00 |00 1030 L
Chry caszava peei HEE ) 04 k.4 W NETH
Brewers dry weain 200 2500 23,400 a.00
Pulm kernel cake [ 100 L0 L0, B RIR 1)
[Yicalcium phosphate .00 | £ WHI L.
Chester shell 2 4k 2,01 2.0 2.0
Salt 2.00 2.00 2.4 2.00
Fremix | growess) [0} [ .03 |G LK)
Total | gk 04D P23 | alk, 50 [00.75

CCalcnluted CP % B.42 8,45 #.50 B .54

On day 173, Sml of blood sanples were
callected from each experimental animal
seeording too standard procedures for
haematolegy and serum  bochemicsal
analyses, Blood samples were determined
tar packed cell volume (PCY) and
haemoglebin (HGB) using
nricrohsematacrit method . and
cyanmetheernoglobin method respectively
\Sehalm et of. 1975). BErythrocvie gount
(RBC) and levcocyte count (WHC) weps
determined wsing dmproved Neghaner
lemocytomeier affer appropriate dilution
{Schalm er af, [975). The mean
corpuscular haemoglobin (MCH|. mean
carpuscular volume (MOV) and  mean
corpusenfar Bagmoglobin  concentmtion
(MOCHC) were caleulated. Sernm urea was
delermined by uresgse method and
arenlinice by Folin-wy filtrate methods

{Taro and Ackerman, 19735). Serum total
protein was determined by Biurel method
(Kohn and Allen, 1995), while albumin was
determined using the bromocresal (BCG)
method (Peter er af, 1982). Serum
cholesterol was measured using appropriate
laboratory  kits (Gowenluck. 1988),
aspartale amino tranferase (AST), alanine
amine  transferase (ALT) and  alkaline
phosphatise (ALP) activities were
determined using spectrophotometric
methods (MeComb e af, 1988 Rej and
Hodder, 19837,

Total mix ration [(TMR) samples
comprising 50:50 concentrate to roughage
ratio were dried in & hot airaven at 105°C for
24 h und ground 1w pass through a lim
sereell Dy malter (M), organic matter
(OMY, crude protein (CP) and ether extract
(EE} were analysed according 1o AQAC
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{19907, The acid deterzent fibre [ADFI,
acid detergent Lignin (ADL) and peutial
detergent fibme (M DF) were analvsed by the
method of Van Soesteral, (1991

Data collecied were subjecled o one Wity
smalvsis of varlance agconling 1o the
procedures ol Statistical Analysis Syslem
(SAS, 1994) o determine the significance
of treatment effects on the various
paramelers mepsured anid w here differences
wore observed, the means separated using
Duncan Multiple Range Test of the same
package.

Kesult and diseussion
Chemical compuesiitan
‘fahle 2 reveals the chiemical compesition o 3
wmmonium suiphate supplemented  diels

griveen St ifely ST af anraadine sl

lad Lo pregnant WAL ewes. The cry malter
prned fram 82.50-% 10 &8.30 %, The crude
protein cottent (V) fatl withio the range o
B0 - 921 %, The fibre fraclions {NDF,
ADE and ADL) ranged between 52.53% -
553794, 31.18% - 3| B4% and 19.67% -
20,0245 respectively.

The vontent of crude protein (CP) in the
diete was higher than 7.00 % B
recpmmended Being ininm requirement
far pminams in the tropies (MRC; U4 1)
hut below the range for minimum praiem
cequirement of 10— 12 % recomended by
ARC (1985 For rununanss, The ©F range
wis Ligher than the sequiremetits for e
e first 13 weeks of gestation (8,02 %) snd
I Tar Tast & weeks of gestation (950 %)
o exces wii ehing 20 Kg (Ranjhan, 20070 7.

Table 2: Proxtmate composition and fibre fractions of smmonium sulphate
supplemented TR fed o pregnaal YD cwes

Parameter Tl Wi T3 T4 SE N
Crry rrsialier M 50 B2 50 Ha D WA 30 2 e
Crude protein #.60 .06 9.1 B2l REE B
Crude fibre 14G.20 Li.90 12 | .60 .24
Ether extruct o, R b, 50 [ 100 RN +.Z21
Ash | 2.80 | 2,580 12.59 | 288 025
Mitrogen free eximct 59,00 Bl 24 5240 5675 |32
Neutral deterzent fibre 5293 a3 5513 5522 pas
Acid detergen! lbre 3163 31.51 b8 3148 042
Acid detergent lyznin 19.67 2062 |9.58 L9 {108

T 0% ANS; T2: 0.25% AMS; T3 1500,

Haemattogy

The haematolopicsl prafile ol pregnant
WAD ewos Ted anmimoniem aulphate
supplemented dizts and Paicum mlormiti
are presented in Tabie 3, The packed vell
volume {PCY ) renged fromd].00 tymTImn
A44.75% in T 1. The hasmogiabin (HGB] fell
within the range of 1340 gidl (T3)— L4648
pfdl (T1). Red hlood cell (RBC) and
neatrophil () also tollowed the game
pattern as, in POY anil HGE with the
following walue ranges: 1146 — | 302 %
L0 and 22060 - 2100 %, respeetively.

AMI: Td: 0.75% AMS

The white blood cell {WBC) ranged trom
411250 % 10 imm' in T2 10 515030 %
W' in T4, Sigmficant gffects of the
supplement were obseryed For platelats,
MCH snd MCHC. The MCH refers 10 thie
aversge haemoglobin eontent o i single
REC while MOHC is reliable for
cstghlishing iron deliciency in animals, The
values abtained in this study wers within
the plivsiological range of unimals soid o
e pormochromiciormosytic  condition
(Mitruka and Rawnsley, LUTT).

The PCY value ablained n this repart was
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aigher than that reported by Mirmuka and e wl, 1998Y. The vivang  levels of
Rawnsley (1977) wha reposted 3050 - dmmoninn sulphete had no significam
I6T0 % for famale Larget-Ditane adult.  pifae on haematolowicad indices such as
sncep weighing $0-60) ki This difforence REC, WBC, HGB. Iymphoeyies,
colled he due g dilfercnees in breed, nocutraghils, and MOV
mutrition and physiologics strs Chfade

Tatle 3: Haemptological parimeters of pregnant WAD owes fod dmmunimm sulphate
Supplemented TMR

o RS TN, - T 86 CiRaha T L
POV (g 44,25 2.0 CHRTT 4330 |15
HOE [ id.n% 14,00 [ 3.40 i4.45 £1.410)
ROC » 105y | 302 1234 |18 12 k] (24
WHC x 103, 476750 411230 435030 150,50 I82.05
Flatelets %) R sh Gz 5ie #1250 a0 143
Lymphueyres (%) | 4775 GF i TATS 0.0 |.34
Neutrophels () 3100 2725 2300 2400 L.51
MEW () 3395 34,00 3453 3350 L
MICH [z 33 g7 315 1256 1323 0,10

MUHE {%5) 33, fge 333w 32 Gk 33z Ll

" eses wilh 1@I'¢EEIUE.+FEM it the sume rov dil?i?eij;_;niﬂ:m_-,- (p=f0s)
TH: 020 AMB; T2 00755 AME: T3, 0, 509 AMS; T4 1. 75% AMy

Sertem bivehemical indipes mgidl amd 5775 mgidl to - 6300 mgidl
Serur biochemica Tesponses of pregpan Fespectively Animals on T3 snd T4
vwes Jed ammoniom sulplate recorded lower values far ¢ and CHOL
suppiemerted dists are privented i Lithle 4. when compared with T4 aul 2, Significant
'I'freEululprmuin-:TJ*JJ'..-nw,er_i Froum 8,15 ) difference was observed | creatinine
in 12 w K68 Bl i T Theee Wi unplying that there was wWaslaEE of myscle
sigmificant  effeer of ToEmenl oon TP CherEy especiaily for animals on T2 and

However, apimals o Comrol (T} were fostis praweh effect.

higher numerically than those on The values for TP athunin, globulin, AAG,
tmimaniumye Sulphate sugplementod diets. AST. C and CHOL reported in this study
Adbunmadn (A and globulin {(G) ranged from Wers  within. Hhe range documented by
X33 it 363 gl and 4.3% meddl to 4 5D Mitrukn and Rawnsley LI97T) For normal
il respectively. The asG ratio wrlich heslthy sheep while AL > and BN wege
wiged From 0,650 T2 10 0.80 40 T showed below sormal levels and ALT wazs T ihowe
sigmiticant difference. The Hver enzyines mommal . level (Mivuks and [awmgley,
TAST ALP and ALT) ranged from 76,25 1927, The decreases. in blocd  pretcin
ILEL = 10RO PUL, 1025 0 3533 frsctions (TR A and Gl could be witribyted
LA anme (235 50 P — Ppase LA W othe inerease in TRl us weight (Albdel
respectively, Bxeept fog ALT, other liver Balman e gi 20027, Lo digtestibility
clrvmes showed sipnificant effvet of Vabdel-Khalek e gf., 20000 ang low urea
reatment, Blood  wpeg nitrogEen (RN eoneentrationy,, Figoy e il (1992) had
fanged  bhetween .75 mgidl and 1075 reporied that serum AST and ALT
ndl. Creatinine (C) and  cholesters CUMCEMEALIONG  incredsed will preEnancy
(CHOL) ranged from LO8 mgd) 1o 1 .ad Progress af ewes and cows. This increased
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activity of ALT may be due to more
requiremnents of aming acids during melk

producticon {Vinan and Ral, 1987

Table 4: Serum bischemical respenses of preguant ewes fed ammonium sulphate

supplemented THMR

Indices E Tl T2 ey T4 SEM
Total protein (fdl) L A 3] BAa ANER:
Albumin {gdb) 143 3.33 140 263 .06
Cilobulin (mefdL) 434 .50 q. 75 468 R
Ao B .5k . 7k (170 LAz
AST (ELEL) RELTA T FEiEh TV 50 | 5 e 1325
ALPAILILY 13723k A B 24,75 1.37
AL (FLIFL) TRG2S 28375 23531 26904 14.9]
BUN (myz/dL} 175 075 HRO0 t0.00 120
Cresitimine (apdL} | 48 | T&" B | .35 I 15
Chulesterol (mgidL) 61,75 6340 37,75 34,50 .42

wi eans with differont supersciipts in the same row difter si

anidl L?IJ'.]l]_'r'. (o= (05}

T 0.00% AMS: T2: 1,:25% AMS; T2: 0.50% ANS: T4 0073% AMS

Gestational weights of experimental ewes
The gestational weights (Ka) of the ewes
aver & period of 22 weeks are presenled m
Table 5, The weights incrénsed successively
antil the last week from an initial weight of
3. 75Kg, 23.35Ke. 25.50Kg and 23.00Kkg
e 32.00Kg, 32.00Ke; 34.50Ke, atd
45 75K respectively for T T2, T3, and
T4, Sipnificant cffeel was ebserved in
woeks |, 9 and 22, The animals on
ammonium sulphate supplenenied  diets
(T3 and T4) pertormed better than euntrol
(T in most of the weeks excep! for weeks
3 5 pnd ® The sesult shows that
supplementation of ewes diets . with
smmenium sulphate improved the gestation
weekly weights  considerably. Thps,
proved that itcan be regarded as @ saurcs of
non-protemn nitregen and sulphur for body
cell and tissee development,

Performuance of ewes

The performance charaeteristcs of WAL
cwea fed dietary supplementation of
ammonium sulphate are shown in Table 6,
Initial weights of ewes ranged from 23.00
ke in T4 to 2550 Kg i T3 The: final
weights ranged from 32,00 Kg in T and T2
fo 4525 Kg in T4, Final weight (Kg) of

srimals on T4 were significantly diflevent
ip = 0.058) when compared with athers.
Howewver, the overage caily dey matler
intake (g DY ranged from .13 Kg (T2
b .42 K (T4, The gestatiooal weighl gain
(K for animals on T4 (2225 Kg) was
highost (p 0,05} while those an T1 and T2
were the lowest (8,25 Kerespectively ). The
averape daily weight gain {gid) ranged from
20770 ¢ in T1 to 26786 ¢/d in T4 The
fopd conversion ratio was lowest (L2} in
animals oo T4 s higher for those on T
(.53,

Tisdale (1977) sepotted that protein
synthesis fram addition of the lollowang
inorganic sources decreused in the
following avder: (NH S0, = 8 = Ka, 80, >
K, 50, = CaS0, = Mg SO, Ammoniumn
sulphote and  elemental slphur were
ierefore 1he most efective in promoting
the synthesis of rumen micrebisl prodein
g certmin volatile Gary scwls.  Bolh
nitrogan nndd sulphor ﬂ‘:1'|1-p§tl'llEJ'Itﬁti'L'l'l'l e
noted o improve performance by
enhancing baclerial protein synthesis in the
rumen and amino acids belunce (Morrizan
g ad, 19900
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Table 5: Gestational weights of experimental ewes

Week I T2 T3 Td SEM
| 23, 75F 23,25 75, 50° 2% B (9%
i A 50 26,500 26,25 26,00 0.57
3 27,75 ¥3.(H) 2395 27.50) 4.0
4 26,50 .50 1825 2735 |33
5 7,75 246,00 17400 2700 )
L] 273 TH 25 L1 RN i3]
7 800 %650 I8.25 SN (.79
B 3900 76,75 4 &) 32.00) az
9 T A0 | L 3| = 5428 0.kl
L 075 3075 3150 3435 R
1 125 29 75 31.50 34,75 47
12 105D 3100 REN 35,50 |
13 MLTS 350 3450 35,75 |
14 3150 3175 34 5 56,24 .34
15 A2 =0 FETE A5 . ] BT
6 32,13 33000 LNk 40156 L
17 1200 3325 3625 A1, 50) | 42
18 A 00 L Ma s 325 [
19 3175 315 1525 3525 |57
2 1295 3225 36,00 A0 25 | 45
Z1 250 3138 3500 H3,75 B
22 32.00" 32 000 34 5 45,25 | 2%

F reins with different sUpETECTIRLE 1t samm rovwe dilfer sianificantly (p = 05}
Th e00%G AME: T2: 0.23% ANIS: T3 QL50% AMS; T4 .75% AMS

Table 6: Perfurmance characieristics of WAD ewes fed dietary supplementalion of

i venium sulphate

Farameter Tl
Il weerght (Kg) 7 B
Finul weishi (Kg) 2.0t
Clestutional wieaght gain (Kgj w.25"
Averaine dadly wenghn gam (pad) 20,790
Toml foed intaks (ki) G6B. B2
Aversie foed inake (RKpid) 4.3%
Fied eonversion rao £33

T2 T3 14 SEM
- e LU Y A3.00° (.58
32000 34,500 45.23 03]
g.25 PR E = by 0,14
0770 CE4e3h BT 023
636:.02¢  Ge06G"  BEO.GE 0.2
4.1 4.39h 442 ]2
{1.50¢ 0.4 8" 0.ann (.17

W peans with difterent superseripts in the same e differ significanily (p = 0.0F)
Th: 0.00% AMS; T2 025% AMS, T3 050% AMS; T4 E75% AMS

Conclusion

Supplementation of pregrant ewe dict with
s selphate indicated e effect on
wital protein, albumindelobulin mtio, AST,
ALD and ereatinine. In addilion,
ammennum sulphale suppleméentation gayve

113

the highest dry matter intake and
sesialional weight painespecially at 0.75%
elasior leyel, Hosrewor . sibee ik
supplemmentation produced no deleterious
elleers i the sudied ammals, ammarium
sulnhate is recommended for intlusion in
rumimant diets especially ol 0.75%,
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