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Storage characteristics, digestibility and nitrogen balance in
west african dwarl sheep fed preserved elephant grass, caged
layer waste and cassava peel diets during dry season
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Introduetion
O of the most mportent ticlers deiermuniog
the proficabiliny of any livestocx enderprise iy
optintal level of feeding. This aim is most prob
lamatic to achicved Surnt she dry svason when
availavle foed I scarcs and of fow narritive ¢l
ity {Adejume and Ademuosun. 1985, Davies and
Omwidse, 19953 Parreo and Piege = 20000 10 s there-
limes 2 cormenon Teatiere to (wl wetl-Tad ard rohust
st |l namnanls in the 2ainy seasor to have ap-
precinaly lost weight in g following Cry seasor.
(NI D], 1972, Pagor, 1992; Adezbola, 1998}
I he challeage 1o Animal Seizotists arg research-
2rs s feed production rd wiitization in the dry
zeaion e stam: <he cyelic patiem ¢l weight ain
and l0ss Denween sgason:, Llephanl 2rss
(Peiicigyinm prrpoccum) 1s i perernizl 2oass.
which wher harveae! young vou sl be preserved

azamajor source el fedder for smull zuminenss in
the dry season. Moststudies on the utilization o
this gross have focused o fls use as hays amd
silaga (Davics end Qavnkay, 1993, Manyuchi e
21, 1996; Maainwe 20 a2f, 1998; Sarwar and Nisi,
1999). Large quantitiss ol vagred Laysr wasles ane
produced anruedly inoall ecrnnercist Dems
(Fonleool, 1Y) and ihey cansriit2 a rnisance
ta the eviranireent by prescating disposal wrob-
ern wherz Diey are ool ased as manaee (Muller
1981}, Caged layer wasze is a rich sourcs of pra-
tein ranging benseen 23 =30 % crude protzin of
whigh 20 - 30 %% s true profein (Kovonge ¢f of,
15937 that can be udlized by numinants ta pro-
duce high quality meat and milk L Adesbek, 1958}

The utilization ot caseava pesl= fas ot atrmted
competition by mar, livestock il Feed srocess:

iz Industne i Migesis, Drriesd casgiava peels as an
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adeipuiie cne gy soLres in sheep fveding b
Feen regoenized (Adchowaz, 1951 Adegbol
anL Asaeiu, JUE6; Foemunsian and Maffzia. 1987
Okznda and Advgbole, 15550 Inthe presentstudy
the storaae chaacteristics, nu.oen! ;l:lgeslitai!il_\
and nitrogen bzlance in West Alrican Jwarl
shaep fod Eiets cormistng af different combina-
s of dried clephant grass. ceved lesor wasee,
vassava secls and sawdust i were astesead.

Marerials und Methods

Egnarmonta! s

Tha experiment wis condactzd at the Small Bau-
st B perinensel Llodt of the Teaching and
Reseirch Parims, aiversity ol Agriculturg,
Abzokuta, The lecatnn, which i3 76 mabuve s
lewzl falls within katitudes o 258" - 80N und
longitedes 58 11.20-3" 12 51 The ehimate s hy-
maad o s Iocated Ir the Serived siavieong zonc of
Searth Western Neparia. 1T reecives oirean s
presipitacor =t | D37 o, me2an anneal enpera-
ez of 14,7 Coand movar relative b ity of 82

Y

.

lagevdient collection ani proussigg

Elephant giass Cafter G 7o 8 weeks nearionsth) was
harvested slung the Teaching anc Research Fasin
of the Unoversity el Agricaltore, Abeoku. T
saceulent and less Rardenal parts of the grass
wype anl, Chepped with & sharp sutlass w about
2 em lenets wnd sheseafter sun-driesd Jer 4 days th
abora 10— 13 % muistuze conterd. The drivd grass
wian then pecked into sacis wntii recded.

Frosh cuged Laves wasts wos collectal from tne
soulory Unit of the Teachiog arc Resvervh Fann
of the Univarzine of Agciculiore, Abeokuta. The
droppings wese sun-dned o) black polyvthens
nylon for 8 days. As the dryig progmasses, 10
lore s were munesd by erashed to reduce the par-
ticls size. The drivd droppings were thorcatier
picked e sacks until nesde,

Fresh cassava peels were vollecled from differ-
ent gari-processing localhions around the
Abzckuta Townashrp. [he prels werc spread on
comarete Hloor und sun drying wiss done for 3
days after which the poets were picked into sacks.
Fresh wood ash trom burot sawdast wiss collecacd
fronn @ sawmill. The ash was sieved 1o pias
thinogh o 1 mm screen 1o remove exlancnus
maleizls.

Sauredient mixng and stovage

Three experimentsl diels consisting of ciephant
orgss a1 43, 40 and 35 %, and caged haver wasse at
23,30 and 35 %6, respectivy iy with Exad guantity
of cassava peeis and sinvdust #sh ar 28 % and 2
G, respactively were formuite fu coarain about
| .00 % crude protein (Tukle 1), Sewilustash was
used as a mincrel soures (Sowande o o, 2002).
Phe grass was poured Lirst followsd by poalay
Aepppings, cazsava perls and woud sl nespee-
1vely. The ingredicass wene nemisilly snived -
welner on aconcrete shi> Three Yatches ¢leach
skt weighing 23 kg were produced sud stones i
nue Lzispesature Jor three months (Seplenber
to Decene bar) in 2 well-veotilated roor

Digestidilicy und witragen balance tal

Nine rem, weighing 11.5 = 0.7 kgand 38 months
ol age, were used (or the digestidility and nilny-
gen (N} bilance wrials, Thres rams were allotlsd
10 each of the sreserved dict at 30 davs of stor-
e Jhese weee randemby selected atul 1nus
arred o ind:viduz] meabolizn cage atlowing fur
separate collection of facees and urine 1o deler
mine outrient digesiibilioe and N talanve in the
rams. The ritns were mainzziacd at 4 9 of theis
bady weight ¢n the exserimeral diees 120 21 duys
with Jree povess o waler.

Haa collestion
Sampling trom cach bulch of Feec wis done im-
medusbely after food maxing, Subseqaently sam-
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pling was done on monthly vesis. Duriag euch
samphng, callection was made for the 1o,
middte =nd bottom ol the bags atter :oanuil st
nne,

I've rams wese aflowed 14 days adjusiniont p2-
siud Tcfore T-day wial coflection of fizees and
wing. Faccal colles:tion from cach ras was oven
dricd o3 65°C for 21 he, weighed!, hulked and
aliquors (23 %k was taken from individaal animal
ber chemcst analysis. Urine siamples wene cot
Jecled i uriae sample boitles previously rinsed
with dihue sulphueric send (10 %% HSO ) fa pue-
serve ninogen. Totul volurne was Getzmmine! and
75 94 arared in the deep freczer at - 20°C uatil
required tor chemie:l analysis.

Chumica! analysi
The eross enespy of the feeds was detenmined
uzing Gollenkamp adiabatic bom? calormeter
(CBA - 20%). The proximate cavnpiaizion of feed
and favcal samples az well as mibiag2n in unoy
was determined {A. O, A, C, 1900, The s
el was used I detenneig (ne mineral con-
centrafon in foed and lazces samales. Determis
nu i nf entral delergen’ fikve (NDE). avad de-
eroent fibie (ADHE) and actd dorergent Hynin
[AD) y was by the methed of Goering aod Vau
Svest {1970}

Stariciizal analysis

All 1le data generinied were suBested 1 one-
wiy anaivsis ot varianee 0 £ 20rp! Tetely =arulom-
jued design vsing e statistical puckagze (SI'SS,
148 while sigmificartly diffaronl means weee
seperaed 2sing Duncan ( 1955) Multiple Raaze
J'wst within the sume package. Predictive cqua-
Live relatrg the cheme cal compozition ol e feed
1o lengch of storagy was derived 3y ilting, the
ponthiy values of e various chemical cunipe-
pesits el the foad to lingar, yoadratic, subi, exp-
nential ard power funclions. Test ol goudness
ol it was hased on ceefliciunt of desermination

(R7 values. ‘The cebic fimution was selected s
having Lke best fit.

Results
The chemc:l eompasition of the experiment«
dicrs led o West African Dwarf dheep is pre
sented in Jisble 1. Dy motter conlent: of the -
ots varied bexween W27 (25 and 90,62 Yo (.,nuie
protein content increased i he percenlage of
pouliry {Jayer) droppings increzscd from 17,44 %n
in et | to 18.73 % in dwer 3. The CF in the s
decicased in line with the reduczion in e mnoent
of cizphant grss w the diets frocn 50,00 % in dact
110 31.67 % mdiet 1. The EE and ash corrents af
1he dicts deveensed nspecsively trem b4 % and
$.69 94 in Siel | 10 131 %6 and 8 %3 " in dicts.
Nitrogen Lrey extiacl increased lrum 2146 %4 in
dict 1 to 36,36 % in dict 3, The NI, ADF and
ADL contens nfthe dicts followed similar wend
2z i CF, Caleiwn concens ef the ilses 120203 by-
wien 153 % 2ad 1.70 % while 1l concentri-
tions nk v and Ma redueed respactively from 0,33
Towml P23 %0 Indiet ) to ) 28 52 and 386 %0 in =
3 Posassiom conlert of (ke diets rnged [rom
2,75 % o 3.60 % while the Na content tanged
between 0,53 Yo ant 130 %.
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Ettect of lesgth of storage un the chersicsl com-
position of the experinsental dicts is presented in
Takle 2, Storewe leagth significantly influcnced
(Prr 09 the chemizal compesttion of the feed in
teems of DM, CT; ash and NFE. The DM in dicts ©

and ¥ was lower{P<).05) at 00 day's than at 0 day
while the reversc was the mend in diet 2 at 0 and
0N days of storage. The CP conterts of euch ot
the dict reduced (P« 05) with inveenstng lenpth
ofstorage. Diet 5 had simulicanliy higher {P<0.05)
CP contents wt 0, 30, B0 ol %) vy of slorage
fun both diets 1 oand 2, There was a general re-
dugtzon (P=0.05 ) i the ash cantenis of the theee
hers lromy L35 S, 10 Mhand ! 0055 9 ard dav
In A 9% <a, .94 % e 598 % espectively for
diets 1, Z and Y The NFE condenss of diets 1. 2
andl 3 increased (1<45.05) from 2005596, 3224 %

arnd 3380 %5t 47060 9 4957 % and 30003 %
respeetively. The contant of EE. NDF. ARF anc
AL of the dizts wese not signiticansty intlueaesd
(7A1L03} by the length of storage. Tac coraen-
tations of Ca. Me. Na, Zn, F2. Cu and Mn were
notsigaificantly influerced (P=0.031 by the Jength
of storage although tiere was a gencral decline
in the amount of theze minciels as storaye ad-
vanced. Potassivm conesatration in divt 3 at 60
davs ot stomegre was sizoiteansly hicker (P0.05)
compared to the K content ot ocher diets. There
wias a decline {£<40.05] in the concentration of K
mdiets ] and 2 respectively fom €.25% and 0.40
¥t at 0 doy to 0.18 %% and 0.26 %% at ) days of
storage. Potassium cendents io die 3 did noc fil-
low a comsistene pertiern. Dies 1 haad the lewes:
soncentration of K at 0. 34, & and Y0 days of
storage compared to other dies.

Poramerer estimites for predicting the chemical
composition of the Tevd durin: prolonged length
nfslosge ate presentel inlahte 5. CoetTirenl of
determinntzon (5T values tur DM, CE. LL, ash,
NIL, NDE, ADEADL, S, B M, R, N, 7, Fe,
Cuard Mn are shiewr

Apparene puricne Zigestivilities of'the experimen-
tal dicts In Wost Aidtican Dwart saeep :ire pre-
sented in Table 4, The dry matter aizes by 1
the caos was wey, stenificantly affcered (010055
by deetury seetments, The bighest 120 digest-
3 irv ol 71,36 % wis fomrn] in nans oflered diet 2
while the owest (BR.673 M0 was Fownd n rans fod
thel 3, Crmie proein digestibilty indhe rang was
ol agmnleantly altected (P=0.0351 by dicary treat-
inckls Tloweves, the highest CP digestibilicy was
ohsesved in dict 2 end dhe least in diel 3. There
was significant treament ettect (P~2.057 un be
apparent dicestibiline ot coude tibre, Thy rums Jed
dict 3 hag the lowest (P=0.05) CF digestibility.
Thz rams effered dizes 1 and 2, as well as tosy
fed dicts 2 anz 3 kad similar {0051 CU duygest-
ibiline while the vams ted diec L hed o significaotly
highey {P-20.03) CTF diwesabilizy thar tbeee olvnead
cict 2. Azd ang NDF digessibilitics were not sig-
aitcantly affeeted (P00 G5 1 by dictary trestments
Howsaver. there was w decrense i ash digestibil-
ity from G8.08 % in diet T 1o 60,50 % in Jawl 3
Nuuiral detereect Sbre digest:bility also de-
ereased from 60,39 Y3 i die! L0 $0.01 Findiv 3,
Taere was a significon: dietiory Irsisiment ellect
(P2 031 on the ADF digestihilily n West Al
can dwiict cams v the expermenk: diels. Acil
deterzeat Iibre digestibitivy of rans fad dier | wis
signicvent lower (P=005) compared 19 e rauns
fed other diel. The rarns fed diets 1 aml 2 lal
cempirable (P20.05) ADE digastibulity, Digrs of-
Sered sigaificantly atfectal the ADIL digesabiliny
n WestASrican dwarl rarmes, Digestibibine aFADL
was stouar (P>0.US b rams fed dieis | ankl 2 white
the digestizifity of ADL in rns ellered et 3
was sigoilicantly luwer (P=0.053 companal
Uhasse Jed diels & anu 2

Nitregee balance in West Alrean Dwan £ shexp
fexi the experimental diets is presented in Tablc 5.
Niutrugen (N intake was notdifferent {120,057 in
e ranns fexd 1l expenmental diees, The highast
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Storage characteristics digextibithy and N-balance s WAD sheep

e M e—

‘Table 3: Cubic regression equation (2 + bx = ¢x’ +x’) reiating chemical compaosition

of the diets to length of slorage

g

Dicts R —
Variables L b ¢ d
Dry tratller §72.07% 4.596 85536 0963 0.4
Crnde protein 18.429 [LARE 0416 =013 0.4%
Ethyr extracl 1.7 0134 (328 0.074 073
Ash 10.556 -3.830 2344 -[.6R1 0.81
Ni[mgv,n [tee extract 294002 15.262 8,398 2.041 [k
Neutral deterient [thre 63222 7.3 -1.139 ¢1A 0.2l
Acul detergent fikee BIREE -2.5333 2,650 -0KpD ¢I8
Acid detergent Jgnin 22.889 -3.404 0.92% -0 131 82
Calcinr .806 0144 0071 .0k 07
Phosphioras 0.334 0,063 042 0.0k D52
Magresinm. 0,537 0074 0.0zh «( D6 019
Pozassiom 0347 4,422 0ART L4110 0,22
Sodiune 0258 4077 0.042 L1109 .52
Zinc 219157 1306 -4.222 0.861 0.2]
froa 155,50 -Telo -14.278 5054 nil
Copzer 21.667 6731 2389 L4350 059
_Manganese i 232.556_ i0.685 24417 6120 nig
Takle 4: Apperent nutrient digestibility of the exncrimental dicts fod to West
Atrivan Dwiet sheep 1%4)
Dicts
Nuwwicnts [ 2 1 +SEM
Dy muter 6797 7161 6.6 0.235
Conle protein 73.23 76.72 73.45 1,399
Crude tibre £9.22' 61.54" £1.48" 0.809
Ash 68,68 67.07 60.56 0,390
Neutral detergent fibre 60.59 39.72 anal 0,527
Avil detergent fibre 64.01° 66.38 ST.08 1434
Acid deterent lizon RE.42° 467" fY.64* 0.556

* ! mcans along the same sow with similar suncracripts are not signiticiot (P).05)

SEM ~ Stansdard ervor of means

N intakee was from diet | while the Jeast was from
dice 3. There was no significant effect (P=0.05)
atrributable to dietary (reatmert on faccal and

wrinary excretion of N, Faecal and urinary exere-

tinn of N followed similur trend as ubserved in
iitake. Nitrogen absorption and retention were

aut significantly affected (P2=0.03) by dictary treu.-
meot, Nifrogen sbsorption was highest in rams
oftered diel 2 and Jowest in those fed dict 3. How-
sver, when expressed as percentage of iotaks the
rams ted diet 2 still had the highest Nabsorption
and the feast wes in diel |, TYe highest N reten-
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Table 5: Nitrover balance of "West Aftican D=l sheep fod e experimental dicts

I sers

leeos i 2 3 +SEM
Tntakee (giday) 76,39 T8 67.62 0.390
faevetion {e'day)

Caeal 2.1% 16.86 16 DS 0302
Urinarny 16 1.ih 117 Nl
Alserption (rdoy) 4.0 3872 N34 R LS
Y07 intake T) = T6.47 THA2 0.292
Retention (2iday ) 32.74 54.36 037 n.182
% oi iwise 69.04 90 7449 n.207

SEM = Standard ¢ror of neans

o ol 3436 g'd was reconded 1o rams fed dict 2
and the lowest retension ol $8.37 24 inthose fod
£ict 3. W en expressed o porcaiotage of mtake
the riams fea die 2 szl had the aighest IV ryien-
porof 72540 04 and the least reteniiom nf A2.04 %,
was in diet 1.

Diyeussion

The CPemd Cr onlerts of the expe:inital dicts
zre retlecticns of the rcletive proporticns of ley-
ers” deoppung, and clephant gress The CP in

creased 35 the progertion of Joyers” droppings
inereased in the dices while the crude fiaze ve-
duced as the quontity o elephant prass deercased
inshe dicts. The CP arad CF in the prosenc stody
are hizher tham these reported by Oladotun et el
(2003). Thew arise from the differeoces in tbe
propoertnn of Tavers' droppings vsed as well s
dirferent type and quantity of grasses wsed in
the paw studizs. The Ebre tructiuns ol rhe diets
wers very bigh and decrsesed as the proporton
of clepaent grass in the cier decveased. Mpairwes
el 2. (1998 reparted high NDF and ADF ¢one
lenls for elephant grass sugresiioe Whal e grass
contribared the bulk of 1he libre (rsctions. This
iplies thir. diet 3 right carne mare digesible
componerls thaa the orthar two dicts. The con-
s ol G, P Mg, K 2nd Na in the expeciment: |
divis e higher than the orstical vilues recome

marced forsheep Melawell 19851 end the ve-
sivab ¢ concenations ot minezal in tesd dry mil
ter (e mantenance recommendeni fnr <heep
(SCA, 1990}, This implies taet e mineresl con-
tents would by adeanate e promaie growt in
he animals. The aross erergy i the cxacrimen-
tal diets axrers w2 Chagwonth (0992) who re-
partzd thalthe grass enevey ot most animal Siels
is wiailly shaue (8.5 MIPke DML

For zll the puriameters examined exeopt NFE,
whivh ermasl, fere was a sencral decling 2

oulrients ax e lengzh of storagy incressed (rom
1w 90 davs, The chanees observed inigh be
due 1o fluctaton in kumzdity sod teniperaturc of
U stornge environment because storage of the
feecs was dopy gl rons lemperatare. Aiso, thy
rezidunl medsture (shout 12 %} inthe feed mghe
nave presented canveniznt ieedium tor micrabizl
deprodation ol nutrizots in the stored fese, I

crease in DN up to 30 days of storags indicated
Inss of moisre. However, Lhe decrease s DM
concent of the teed after 20 days of toieze indi-
anteg a decline in nulriznt coniene of the feed
during storage (Joliesan 2 al., 1984). Lailamme
(1959) repored a decrease in dev matter contenl
of stoved pragses with subzenuent increase m
non-digestible fractions In lie preseat stady. the
o5z of DM mught he dae o loss of saene of the
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digestible Iraclions of the feed. This assertion is
supgoried by the significant deeline in CP, CF. LE
endl et conients of the stored teed. Oladoturn ¢
all. £ 200%) reparted s similar reduction in CP.CF
and U0 doncng avag e of foed eonsisting of Pam-
cum reaxynuee, poaltry droppings, cassava pecls
ant woodisxn while $he contents of DM, ash, Ca
end P upprecialsd withinerease in length of stor-
age. The decine in CF, NDT, ADF and ADL 1
tac lengtn of storeie increised ntight be beeavse
the consistency of the stnuclural corponents of
the feed is being los! uves time (Oladotun e al,
2403). This loss in coos siency could have been
facilitated by coaversior ¢f uric aeid in 1he Lay-
ees' droppings 10 amrmwnia by servbic baclenia
[tvahin, 2005) raking advantage of ke thiciahaens
n hunndily and wimperatiey of the slorage envi-
rorunesl. Al the end of storage. the D3 contenl
of aboul Y0 % is close to the value reported by
Owen (199170, The CI obtained in this stedy, s
higher thun the leve) (11 12 %) required for
moderate leve] of peoducrior by shaep (AR,
1680, Gatenby. 2002). I'he leveel of fiby 2 fraction in
the test dicts suggests that it would be sufficizo
o et 2he tibze requirements of the ruminants,
Adso. 0 imincral congeentration indicates thal the
feeds wauld b2 adequate K oieet (e ouneral re-
guraments of sheap {(MeDowel, 1985), 1ke Jength
of sterage vsed in this study agrees with the cece
nmrmendztioa of Ovediji 11996) that o) stored
“or mar: than 90 days is old and shouls by e

leased for faeding to rainant animals

Puraoolic or cubic regression equation vy Lie
best corllizeas of derermination (R7) whea the
Jala on storeae weae fited to predict the chemt-
cal compostlion o the: feeds beyond B0 days ol
storage. O on et sl (1998] claszified the goo-
ness ob il ol wermnlel 18 *gond” iIFR? =70 %t
if R4 T0 % by, = 440 %% and “poar’ iFRY <403 The
leve) of RF obseryanl for HE. ash. NFE and ADL
suzecsss that ke pursnelers conld he used to

prestict the future conlens of these compoienis
ol the feed. " Lhe paramcters conld alzo b used to
fairly presitet e seld of CT' and P of thy teed
when the lieed i inlended o be stored tor moze
thaz B0 days.

Productivicy of unimant s is mbuenced primarily
by feed intake, which, in lick, o5 determined by
feed digesiibility ond the cupacisy of the dhet &
sunily the correct balanve of putrienty reguae:
by the animals. Foed inmuke iniais shudy is withie
the intake level recommended for saeep ($ilenoy,
2002). Faod and Agricullwsl Organizebon (1995
classified digestibilicy of tecd as b ¢=64 '),
median (10-40 %) and low (<40 %), L tus shsdy,
the apparent digesabilicy of DM, CF, CF, ush, NDI,
AL arn] ADIL veore Tigh exccpt the medives valuy
uhiibed for CF in rams fed die: 3 angd MNDF in
s led Jiets 2and 3. Dy mateer disestibilily is
witkin the 49 70 245 reported for sheop and goas
ted combnmitions of elephan: grass, paultny doop-
pings. crop resicuss and 2gro-industrial hy-nusd-
uees (Taiwe of al, 19235 Advhuwale =nd Taiwe,
199G). Digestizilities of CP amd A1) aie higher
than 7 7.2 % and 537.0%. cespectively reported by
Taiwo = of, {1995 howsves; digestibiliny nf NDF
is losver than the 61,1 Y% reported by the same
anrlars. Tac signiicantly ditf-ent C3F dipestitsil

ity i the rems fod the cxperimendal diets conlil b
allribuzed to the CP contents ol Lhe dists, The (P
increased from 1744 “a imdiet ] to 18,73 35 in ciet
3. [Lhas hezn reported that maximuzs digtary cnshe
Flwe digestion in the rumen oceums when digtare
Cl1* iz henazen 12 and 16 % divs (Pritehisd sl
Mitles, 1985 Steitzlor. J988; MeAlln, 1997) fn-
creasiang e 1evel of CP inthe die Beyond 16 Y%
fead v fithe: 2fect on fibre digestion (MaANan
ef ol TORIL The propertion of vlepinm prass
and lavers' deopping sianificantly electad the
dizrestiil 1y of ADE. Ovzrall, the grass: concen
trate ralin Jaerzased from diet 1 0 divls 3
Josnoig, o o (1981 pand Beurquin ef af (1990)
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weponted tant grh NDI aesd A1 cigestinilzies
deercases as the dictary concertrate level in-
ersitee and s fies e ceponed o be et
desression of cenira oH o in ke watlar s e
forchon of o, L285) Somilary. Keprermn o of
14997 e portod that digestibility ol fere Tacticns
decrensed wil high level (20 A ) of wanca -
nale supplemaatons.

CIZ 12002 ) recoried bt minsses | NG eeczted e
faccod lErgely ariginales rom Saverenouy
sonrces and adigesied inccreaial U2 Intake, tie-
vl and uaniry vxcreions o N e g gl
cantly alfizerzd be L ceasat of poamitsy 3-on-
prags o e diels hes e zes e 2adeinaison|
anc Fyester (1995 butis eanmrary & Brn-Ceiin
s 9RO whg cpatad Loapaaticadd incranec
Toaneary S eserzhion wri e zsse diziany zeoade
motern. Jhe hien NObaawse o three dicly
cenld he stnibared oothz by die cstibr e s o P
du b s ar Jow IV oy vie by wory, Ui N
haleac or 2.5 - 0.2 208 soporned by Rude o 4.
U196 0y oz hie tha calues abnsead 1 i
study

Conclusion

Pher elesrea® conmmosition of she espesisnental
d_rts was allected by stornge uader ambien: con-
dition witl a reduction in e purent contne
At e alsion e, Hgwever, the Sicls wene
sull sdeguats to mect the putvicrt requereinzing
s hcep. Appacr nuuent Sigest hility and n
lrozen calanve vd e Jewd were b when o=
fored to shoop and is indicative of the putricve
cateatia o e des for iy season lzeding,
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