GRAZING MANAGEMENT STUDIES WITH THAI GOATS
II. REPRODUCTIVE PERFORMANCES OF DIFFERENT GENOTYPES
OF DOES GRAZING IMPROVED PASTURE WITH OR WITHOUT
CONCENTRATF SUPPLEMENTATION

S. Kachapakdee. W Pralomkarn' 8. Saithanac.  A. Lawpetchara and R W. Nortgn®

Small Ruminant Research and Development Centre
Faculty of Natural Rescurces. Prince of Songkla University
Hat Yai. Songkbla, 90110, Thailard

Summary

Filty ove Tlai Navve (TN) and Anglo-Nubian (AN} X TN deces were swdied. The purpose ¢l the siudy was ro
investigate the reproduct:ve performances of dilferem goat genatypes grazng imiproved pasture with or withont sup-
plemerary (eeding. The leeding vegimes were: 1 na concentrate supp.ement (T1). 2 supp covented foc 15 days befare
mating and 435 dayvé duvirg matng period (T2). 3 snpplemented from *5 days hefore mating 1c 42 days after kidding
(T3 and 4. supplentenied for 30 days hefcre kidding. lollowed by 42 davs aficr kidding Cress-hred does tended to
have higher conceplicn rates. kidding appornmities and higher mulriple binth raes than TN daes. However, (hese
diffcrences were not siatistically signiCeant (p>€.05), and concenuaie supplementat:an under ke varions regimes did
not nevease veproduciise performance. TN Kids had sismibcantly {p <0001 lower hivth weights and lower weighis
at 3.6 and 12 weeks af age thar these of the erose bred kids. However, there was no sigrificant dificrence between
the genciypes in growth eate (gid ar grke il al kids during these periods. Supplementary feeding did not sigmifi
cant’y affect enher kid hirth weight ar weight gain i the first 6 weeks after tirth and during this period supplememary
fceding had ne sigoificont effect an milk preduction These findings sugeesi that on improved pasture which was
adequate in both quartity apd quality. substanual reproductve performances were achieved from hath TN and AN
X TN does withom concentrale supplementatior.

(Key Words: Thai Geaws, Nuirition, Supplementary Feed.vg. Reprcductive Periormances)

Introduction yvields. and cencentraticn of protein and casein
(%) were higher ir goats fed medium and high
energy diets than those fed low energy dicis.

Saithanoa et al. {(1991) fannd that Thai native daes

Nutrition has an important impact en the

reproductive  perfarmances in sheep (Smith, [5&3).

Iligh energy diets. in particular. affect ovary ac-
tivity (Haresign, 1981). Grunn et al. {1984) reported
that a bigh energy diet fed to ewes IR days hefore
matng :ncrcased ovulation vates: similarly. Grnn
et al (1992a. 1952b) found that supplementation
in the pre mating period improved 1he repreductive
performances of grazing sheep when sward height
in pastines declined from € to 335 cn. As for
gaats, Zezza et al. (19$1) found that goais fed a
high energy diet showed significantly higher (win
kidding ratcs than gcats fed medium or lew diels.
Muscio et al. (1991) Turther reported that milk
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had significantly higher kidding rates than did
cress-bred does (TN X AN), and Milon et al
(199]) shewed that the repraductive petformance
of does in sowntherr Thailand was high under
oplimum managenent conditions.

[However, very little is known about theinter-
action between goal genotypes and nutrition. The
following study was accordingly designed toinves
tigate the reproductive performances of differem
gcat genotypes an improved pasture with  or
withoul concentrale supptemeniation.

Materials and Methaods

Location and chmate

The experiment was conducied al the Small
Ruminant Research  and  Development  Centre
Research  Faym. Facultly of Natuwral Resources,
Prince of Songkla Uiniversin {PSU)), Khong Hoi
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Kong, Hal Yai, Thaiand. The climate. scil type
and enviroument have been described  previously
{Kochapakdce ct al., 1994).

Experiment design

The design was a 4 X 3 factorial, completely
randomized. The factoys were feeding regimes and
goat genotype. Number of goats in each genolype
was 14, 20 and 17 for Thai Native (TN), 259
Anglo Nubian (AN) and 50% AN, respectively.
Feeding regimes were as follows: 1. no concentrate
supplementation (1'1), 2. supplemented for 15 days
before mating and 45 days during the mating
period (T2), 3. supplemented frem [5 days before
mating to 42 days after kidding (T3) and 4. sup-
plemented for 30 days before kidding and 42 days
after kidding {T4). Number of goats in each feed-
13, 13, 12 and 13 for TI. T2,
13 and T4, respectively, Does were allocated to
each trealment an a live weight basis and were
mated with bucks from the same genotype to
produce TN, 25% AN (F,) and 509 AN (F;) kids,
respectively.

ing regime was

Diets and feeding methods

Ammals 10 supplemented treatments (TI, T2
T3) received 0.759, of their body weight con
centrate per day. Concentrate was composcd of
corn. palm Kkernel cake, soybean meal, rice bran.
molasses, ground oyster shell, sall and dicalcium
phosphate. The approximate chemical composition
of the concentrale was described by Kochapakdee
et al. {1994). Concentrate supplements were Sup-
plemented in the morning by separating animals
into group according to treatment and concentrate
were offered from a feed trough the shed.
Supplement allocations were adjusted fortnightly.
Clean water was frecly available at all tumes from
a water {rough.

in

n

Animals and their managemenl

Fifty-one female goats of different genolypes
were used in (his study. Means and ranges of the
initial liveweight of does in each genotype were
23.2 (20.5-28.2), 25.4 (21.0-29.3) and 26.3 (22.2-
30.5) kg for TN, 257, AN and 50% AN, re
spectively. These animals began grazing on pasture
in April 1991. They were drenched with Panacur
(1 g powder contains 40 mg lenbendazole, Hoechst
Veterinary GmbH, Germany, 125 mglkg LW) (0
control helminths hefore allocation into the various
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treatment regimes. On September 15, 1991, they
were divided into three groups according to their
genotype and ran in scparale paddocks. On Oc-
tober, 1 1991, a buck of thc same genolype was
put with each group (three bucks in all}. Fhese
hucks ran with their does for 45 days {unul 15
October 1991). Then they were taken out and all
does were run together in the same paddock. The
does kidded in pasture and were run with their
kids for 3 mauth post-partum.

Pasture management

Three | hectare paddocks ol pgrass-legume
pasture cstablished in Augnst-September 1990, were
used for each genotype dusing the mating period.
Then does were rotationally grazed tor | month
in cach paddock during pregnaucy and lor 6 weeks
during the lactation period, After cuch grazing,
pastures weire slashed 1o @ height of 30 c¢cm.

Measuremenls and sampling procedures

Pasture yield

Pasture samplings were carried out in all pad-
docks before and after the commencement of gra-
zing. A 0.16 square melres quadrate was used to
randomly sample 0.019; of each paddock. The avea
within the quadrate was cut wilh clippers and the
harvested materials were oven dried at 70C fTor
48 h to determine dry matter (1DM) yield. Dried
samples were then sorted (o determine botanical
composition (species, green leaf, green stem and
dead matcnal).

Animal weights

Docs were weighed before allocation to a treat-
ment regimen  and  weighed every two woeks
thereafter, until kidding. After this time, does and
kids were weighed at each milking time (1. 2, 3
and 6 weeks after kidding).

Milk production

Does were milked within 3 days of kidding
1, 2, 3 and 6 wecks thereaflter. After
weighing, does were suspended in a sling which
provided holes for the udder and iegs, then given
an intravenous injection of 7.5 LU. ol oxytocin
{General Drug Hlonse, Co., 1td., Thailand) 1o
stimulate milk let down, and then milked by hand
The time of completion cf milking was recorded
and the does were separated from theiv kids for

and at
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about 4 h, during which time does had access o
pasture. They were then milked again, and milk
volume and the time of completion of milking were
recorded a second time. The daily yield of milk
tor each doe was subsequently calculated from the
rale of milk secretion between Lhe first and second
milkings, extrapolated (0 cover a 24 h period.

Pastpartum ocstrus

Vasectomized males (teasers) weie put in the
flock immediately alter the first kidding and the
incidence of oestrus was recorded for 3 months
after kidding.

Chemical analyses

Sub-samples of dried pasture compositions and
concentrate were ground through a | mm screcn
and analyzed for total nitrogen by Kjeldahl method
(AOAC. 1960).

Stalistical analyses

Analyses of vanance and least sigmificant dif-
tference (LSD) were used to measure the significance
of the effects of different paddocks on pasture
yiclds and botanical compesition.  Analysis  of
variance was also used to detect the signiticant
differences between the factors ({treatment and
geuolype) ou doe weight change, conception rates,
kidding opportunities and multiple birth rates; the

live-weight at the joining of each doe was used
as covariate (except for doe weight analysis). The
effects of genotype, treatment, birth type and sex
on doe milk production and birth weights and the
growth rates of kids were also examined. The
General Linear Model Procedure in the Statistical
Analysis System (SAS. 1987) was used to accom-
modate unequial numbers in the treatments. Due
to a shortage of TN kids, an imeraction for
weiphts and growth rates of these kids could pot
be analyzed.

Results

Pasture availabilily and composition

Table 1 shows mean values of total DM yields,
compaosition (%) and DM/doe of pastures before
and after the grazing of three dilferent paddocks
duting the mating period. The major species of
forage were Centroseme pubescens, Brachiaria mulica
and Stylosanthes homela cv. Verano. DM yiclds
of pasture for TN does hefore grazing were signi-
ficantly (p << 0.05) higher than those lor 25% and
507, AN does. Conscquently DM/doe for TN were
higher than for other genotypes. The proportion
of desived pasture components {except C. pubescens)
and Icaffstem ratio of B, mutica before grazing
was also higher in paddocks grazed by TN does
than in those grazed by 25% or 50% AN does.

TABLE 1. MEAN VALUE OF DRY MATTER (DM) YIELDS (KG /HA), PASTURF CONMPOSITION (94), LEAF /STEM
(L/S) RATIOS QF B. MUTICA AND DM /DOE (KG) BEFCRE ANC AFTER GRAZING OF THREE DIF-

FERENT FADDOCKS DURING MATING PERIOD

Paddock for

Parameter ~ TN does - 25% AN does 509, AN docs
Before After  Belore After  Before  After  SCM'
Dry matter 94992 5,487 7.156b 6,152 7.391®0 5,410 135.6
. mutica 17.14 12.4 4.50 8.7 12.%80 12.7 1.28
L/S ratio 0.702 0.51 0.548 0.31 0.44p 0.58 0.02
C. pubescens 20.82 39.7 29.4v 26.8 20.52 24.5 1.11
8. hamata cv. Verano 13.59 0.8 10.72 1.4 1.3b 9.7 0.73
Weeds 2120 i4.3 31.4b 264 27.82b ana3 1.13
Others 2.6 3.1 25 [.2 0.8 5.5
Decad material 17.72 237 2].58 35.5 36.80 17.3 0.78
DM/doe 679 392 358 308 435 318 1

' Standard error of mean.

Mcan within a4 row {before grazing only) with different subscripts differ significantly (p < 0.05).

Mean values of total DM. proportion of B.
mutica and C. pubescens, leafljstem ratio of B.

mutica and DM/fdoc before and alter grazing and
during pregnancy and lactation periods, are shown
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in table 2. DM yields beforc grazing ranged from
7.064 to 11,665 kg/ha and proportion of B. mutica
varied from 19.6 to 40.1% while that of C. pubes-

cens varied from 7.2 to 30.6%.
B. mutica decreased significantly (p < 0.05) after
grazing in every paddock.

Leal/stem ratio of

TABLE 2. MEAN VALUES OF TOTAL DRY MATTER (DM) YIELD {KG/HA), DM /DOE (XG), MAIN PASTURE
COMPCNENTS (%), LEAF/STEM RATIO {L/S) OF B. mutica, WEED AND OTHER COMPONENTS
(INCLUDE DEAD MATFRIAl ) BEFORE AND AFTER GRAZING DURING PREGNANCY (PARDOCK 1-5)

AND LACTATING PERIOD (PADDOCK & AND 7)
Paddack DM B. mutiwca LS of & Weeds Others DM/doe
B, mutica  pubescens
|
Relora 7.064 288 0.712 30.6 9.7 309 138.5
After 6,742 237 0.33% 29.1 12,9 343 132.2
2
Before 10,1608 38.4% 0.797 14.4 236 23.6 199.2
After 8..73k 32.00 0.46° 142 254 284 160.3
3
Before 10,246 23.2 ofee 244 36.3 16.1 200.9
After 9,879 20.1 0.24° 249 217 273 1937
4
Before 10,6728 .96 0.702 9.9 24.5 46.0 200.3
Aflter 8,592 18.5 0.290 0.7 161 547 168.5
5
Before 9,2872 40.18 0.77° 7.2 1.1 51.6 182.)
After 6,489° 3].00 0.63° 6.7 6.3 55.1 127.2
6
Hefore 11.582% 26.2° 0.870 20.3 2 320 227.1
After 9.700° 20.6° 0.580 23.4 22 34.0 190.2
e
Before 11,6652 35.12 0.61% 218 309 10.5 228.7
After 6.451° 23.3b 0.26® 19.4 20.3 37.0 126.5

Meaus within columns in cach paddock with different subscriprs differ significantly (p < 0.05).

Doe weight change and milk prodnclion

There were no signilicant differences in mean
live weights of does during mating. preghancy or
lactation periods among genotypes and between
treatments (feeding).

Due to a limitation ol triple-born kids (only
1 doc), twin and triplet born kids were pooled as
multiple-bornn  kids. Does suckling multiples had
signiticantly (p < 0.05) higher milk yields (968 ml{d)
than did does suckling single kids (669 ml/d)
iinmediately after birth (week 0). Apart from this,
there was no significant (p > 0.05) differecnce in
estimaled daily milk yields (ml/d) among genotypes,
feeding regimes and between birth type.
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Conceplion rales (%), kidding opporlunities (%)
aud multiple birth rates (%)

Table 3 shows mean values for the main effects
of gepotype and feeding regime on reproduction
characteristics. There were no significani differences
in any of the parameters among either genotypes
or feeding regimes.

Birlh weight, weight and growlh rale of kids
Tatle 4 shows the results of an analysis of
variance of the elflects of genotype, treatment, sex
and birth 1ype on birth weight, weight at 3, 6 and
12 weeks of age and on growth rales of kids at
various periods. There were significant (p<0.05)
differences in birth weights and weights at 3, 6



REPRODUCTIVE PERFORMANCES OF DIFFFRENT GENOTYPES WITII THA) GOATS

and 12 weeks among genotype. sex and birth wpe.
TN kids had signficantly (p < 0.01) lower bivth
weights and lower weighls at 3 and 6 weeks old
than did 509 and 25% AN kids. Despite the facl
that TN kids had significantly (p -< £.05) lower

weiphts at 13 weeks (weaning) than did 50% AN
kids, there were no signiitoand (p > 0.05) differences
in weaning weighis ciber between TN and 259
AN or between 259 nd 309 AN Kids.

TABLE 3. LEAST SQUARE MEANS FOR THE MAIN EFFECTS OF GENOTYPF AND FLEDING ON REPRODLCTION
CHARACTFRISTICS (ADILSTED FOR BIFFFRENCES IN THF INITIAL LIVE WEIGHT)

Na. 2. Canceplion
does riife
Genatype
TN 14 69.2
259, AN 20 90.0
50%, AN 17 95.3
Feeding®*
Tl 13 86.0
12 13 93.7
T3 12 83.4
T4 13 86.9

No of does “ Kidding %, Multiple

kidded cpportunity birth rate
7 58.9 60.5
15 80.3 81.5
12 626 632
8 53.6 58.3
10 78.6 778
9 78.3 65.6
7 557 73.7

i, Conceplion rafe

ue. does canceivedfuo. does joined X 100.

< Kidding apportunity == no. docs Kiddedino. docs joined > 100

% Multiple birth rate =

no. does with multiple birthsfno. does kidded X 160,

* T1: prazing cnly.
T2 supplemented for 15 days before mating and 45 days during mating peried.
T2 supplemented from 15 days belore maung to 42 days after kidding,
T4:

supplemented for 30 days belore kidding, followed by 42 dayvs aler kidding.

TABLE 4. THE EFFECT OF GENOQTYPF, FFFDING, SEX AND BIRTH TYPE ON RIRTH WFIGHT, WEIGHT AND

GROWTH RATE OF KCS

Genotype Feeding Sex Birth type

Rirth weight % NS e NS
Weight

3 week ae" NS Lk =

6 week o NS LR L

12 week * NS *k **
Growth rate {(g/kg”/d)

0-3 NS NS NS =

3-6 NS NS NS =

6-12 NS i NS NS

0-6 NS NS NS ¥

0-12 NS NS NS P

»h, < CAOLD w0 p < 005 NS. nat significant

Male kids were korn significantly (p < 0.01)
heavier and had Ingher weights at 3, 6 and 12
weeks than female ones. Single borm kids also
weighed significantly (p < 0.01) more at birth and
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had higher waophts at 3, 6 and 12 weeks than
multiple born kids.

Table 5 shows least square means of the effects
of fceding on birth weight and growsh rates during
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various periods, Feeding regimes significantly kidding and 6 weeks during lactation period had
affected kid growth rates only between 6-12 weeks. sigmficantly (p < 0.05) lower growth rates than
Kids from does supplemented for one month before those lrom does in other treatments.

TABLE S. LEAST SGUARE MEANS WITH STANDARD ERRORS OF BIRTH WE GHT AND GROWTH RATE CF KIDS
FROM DOES FED WITH DIFFERENT FEEDING REGIMES

Feeding® TI - T2 T3 T4
Brith weight 17 + 0.10 20 + 010 19 + 011 21 4+ 013
Growth rate (g/kg™/d)
0-3 week 570 £ 2.4 524 + 2.56 544 + 282 547 + 348
3-6 week 258 £ .15 2201 + 1.08 246 + 1.19 258 + 1.37
0-6 week 387 + 144 354 + 134 381 + 148 386 + 183
6 12 week 179 + 0.65% 169 4 0.012 169 4 0.672 14.8 + 0.83°
0-12 week 203 £ 074 244 4 0.69 256 1+ 0.77 250 4 095

Means within a rew with dIferent subseripts differ significantly (p < 0.03).

* TI: grazicg only
12 supplemenmed lfor 15 days belore mating and 45 days during mating period.
13: supplemented from 15 days belore mating to 42 days afler kidding.
T4: supplemented for 30 days belore kidding, followed by 42 days after kidding

Post-partum oestrous Discussion
There was no significant difTerence in the
number of days after parturition that the first Flfect of goal genotvpe on conceplion rates, kid-
oestrous occurred between the treatments {Table ding apportunities and mulliple birth rates
6). In this experiment, although there were no

significant  differences in reproductive parameters
among genotypes, cross-bred does fended 1o have
higher conception rates (92.7 vs 69.29%,). kidding
oppottunities (71.5 vs 58.9%) and mulliple birth
rates {724 vs 60.59;) than those of the TN does.

TABLE 6. NUMBER OF DAYS AFTER PARTURITION
WITH STANDARD ERROR THAT FIRST OES-
TROUS OCCURRED

Number of However, the multiple birth rate of TN does iu
Parameter days after this study was higher than thal of Katjang goats
parturition in Malavsia (20.6%) (Lec et al., 1979). The kidding
Feeding® rates of both TN and cross-bred docs in this study,
Sl - conducted at Khong 1loi Kong Research Farm
I 82 + 17 _ ‘
0 80 L 14 (144 and 152%), however, were low when compared
l'; 4 + 11 with does raised under improved management al
T4 ‘_}7 T3 Hat Yai campus (16] and 1719 for TN and
G cross-bred does, respectively) {Saithanoo et al.,
m.mlypt 1991). This result may be duc to a different en-
TN 80 + 10 . . . .
vironment {climate etc.) and animals (weight of doe,
259 AN 77 £ 12 .
parity etc.).
50% AN 85 + 14
* T1: grazing only. Effcet of goat genotype on birth weight and pre-
T2: supplemenied Tor 15 days before mating and weaning growth of kids
45 days during maung period. Cross-bred kids in this study were born signi-

T3: supplemented from 15 days before mating 1o ficantly heavier and had significanily higher weights
42 days after kidding.

¢ ‘ ks after birth ihan native ones.
T4 supplemented for 30 days hefore kidding, fol- S o] 0 e i & I';‘]I' ] .
lowed by 42 days afiee kidding. Although there was ne significant difference  in
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growth rates during these periods either in terms
of g/d or gikg™fd among the genotypes, the results
show that cross-bred kids grew sliphtly [aster than
the pative kids. The wend of these results was in
agreement with data from a study of Saithanoo
et al (1993) which 509, AN kids had sigmificantly
higher growth rates than thar of 259 AN and
TN kids. Tt should be noted that, i the study
of Saithanco ct al. {1993),
raised under optimum managemeni conditions so
that cuch genatype would express full growth
potential; whereas in this study, same animals were
supplemented only in some periods.

all does and kids were

Lltect of [eeding an conception rates and kidding
opportunilies, and multiple birth rates

Response 1o pre mating nutrition in sheep is
complicated by the interrelationship between level
of nutrition. body weight and body condition
1982). In this study, concentrate
suppiementation cither 15 days before mating or
15 day + 45 days during mating peried did not
significantly increase either kidding rates or multiple

{Domey et al.,

birth rates of goats grazing improved paslures.
These results contrast with those found in a study
of Garganica goats fed a high energy diet which
displayed significantly higher twin kidding rates
than those fed medium or low cuergy dicts (Ze-
7za et al, 1991). This can bc cxplained by con-
sidering the body conditions of goat betore mating
and pastwre condition. The initial mean live weighis
of docs at the commencement of the present
experniment were 263, 262, 252 and 264 kg for
TI, T2, T3 and T4, respectively and all does in
ths study were jn good conditions (score 3 and
4: from score 1-4) In Scottish Blackface sheep
(Gunn et al, 1984) or Cheviot ewes (Rhind et al.,
1983), ovulation rate was significant increased by
pre-mating  supplementation  when ewes were in
peor or moderate condition.

Herbage mass and sward heights are ajso in-
terrelated with putrition before mating. Gunn ¢t
al. (1992a) found (hat supplementation in  the
pre-mating period improved reproductive perform-
ance of ewes when sward fheight declined from
6 to 3.5 cm. During the mating period i thiy
study, stocking rates were low (14, 20 and 17
head/ha for TN, 259 AN and 509% AN goals,
respectively). Therefore, DMjdoe of pasture was
high in each paddock (table 1). In later periods,
although stocking rate had increased to 51 doefha.
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forage available was still high (table 2). In addition
to the availability of adequate forage, crude protein
contents of main paslure specics were sufficignl
for animals with values of 10.0, 25.2 and 2029,
for the leal of B. mutica, C. pubescens, and S.
hamata. respectively,

Since concentrate supplement were offered in
group with sufficient space for each doe, each goat
in supplemented treatments is assumed o consume
the same amount of concentrale. Thercfore, average
concentrate weights consumed per doe in each
treatment were 123, 52.2 and 17.9 kg for T2, T2
and T4, respectively. This indicates that concentrate
supplementation  would increase production cost
(concentrate cost is 4 Baht/kg) withoul increasing
animal  performance. The  results suggest  that
pasture conditions in this experiment were adequate
and that supplemeniation was annecessary.

Effect of feeding on birth weight and pre-weaning
growlh of kids

There was no significant ¢fTect of supplementary
treatments on either kid hirth weight or their
weight gains i the [ust 6 weeks after birth and
during this period supglementary feeding bad no
signiticant effects on  milk  production.  ‘These
expected responses can be explained by associating
milk availability with kid growth rates. However,
kids from does on T4 had significantly lower
growth rates than those from other treatments
between 6-12 weeks of ape. This difference can
not be ascribed only to the effect of feeding of
the does, since during this period, kids were able
1o feed on grass and legumes from pasture. The
results  suggest that due to sufficiency in both
quantity apd quality of pasture in the present
stady, the supplements did not affect kid perform-
ance.

Genolype-nutrition interaction

In the present study, no inleraction between
genotype and fecding on reproductive performance
of does was found. This indwcates that under
improved pasture, both TN and cross-bred does
coutd have similar reproductive performances and
concentrate supplementation did not improve these
performances.

Due ta the shortage of TN kids, the interaction
between genotype and feeding of does for birth
weight, weights and growth rates of kids could
not He analyzed. However, no interaction beiween
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these characteristics
found when analysis was carried out using only
257 and 507 AN kids. These results aisc show
a similar trend as reproductive performances of
dces. The results of our study suggest 1hat il the
bedy conditions ol does befare mating are goad
and bath forage availability and guality during
pregnancy and lactation are adcguale, cancentrale
supplementation  does

the two ireatments for was

nat increase either veproduc-
tive performances of daes cr pre weaning growth
nl kids. ol concentrate
supplementation, 509, AN dees ceuld not produce
sulficient milk yields [or their kids and resulied
in low kids' giawth rate. A further study should
invesligate the interaclion hetween genclype and

Hawever, at this level

feeding regimc on reproductive performance under
both very low and very high outvitional regimes
such as under village conditians ar high level of
concentrale supplemenlation.
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