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Effects of nutrition pre-partum and post partum on subsequent
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Abstract

This experiment studied the effects of body condition, long- and short-term levels of nutrition and trypanosomosis
infection on the productivity of N'Dama cows usinga 2 X2 X 2 factorial cross-over design. Pre-partum, 23 cows
received supplements for 6 months (H), the other group of 20 for 2 months (L). Both groups grazed native pastures.
Two days post partum, half the cows from each group were placed on a basal (B) or supplemented (S) plane of
nutrition. The diet of concentrate, groundnut hay and andropogon hay was the same, only the quantities differed.
Four weeks post partum half the animals in each group were inoculated with T. congolense organisms (I), the
others acted as controls (C). The trial continued for a further 6 weeks.

Pre-partum nutrition (H, L had no effect on dry-matter intake (DMI) but pre-partum feeding (H) improved
post-partum productivity, evident by higher dam live weights (P < 0:05), body condition (P < 0-001), calf birth
weight (P <0-05) and calf live-weight gain (P < 0-01). Post-partum nutrition had no effect on productivity.
Trypanosomosis infection caused a reduction (P <0-05) in total DML The decline in groundnut hay and
concentrate intake was proportionally (P < 0-001) greater in the S-I group than in the B-I group. A low plane of
nutrition pre-partum depressed milk yield but increased fat concentration (P < 0-05). Infection significantly
reduced milk offtake (P < 0-05). The reduction in milk offtake (P < 0-01) and calf live weight (P < 0-05) were
proportionally larger in the B-I than in the S-I group. Infection caused a decline in milk protein concentration
(P < 0-05) and protein yield (P < 0-01) which was independent of dietary effects. Infection reduced (P < 0-01) the
packed-cell volume but there were no interactions with diet. None of the cows was pregnant 150 days post partum
but seven were cycling, 3(5) in the H-S-I group, 2(7) in the H-B-I group, 1(5) in the L-B-I group and 1(5) in the L-
5-C group. These results suggest that S-I cows attempted to maintain milk yield at the expense of live weight
whereas the B-I cows had insufficient live-weight reserves that could be mobilized. This suggests the nutritional
balance and changes in weight at the time of infection might be more important than historical planes of nutrition.

Keywords; cattle, N'Dama, nutrition, productivity, Trypanosoma congolense.

Introduction appear to be dependent, in part, on initial live weight
While there is clear evidence that improved nutrition  (or body condition) of animals. Using rate of packed
increases the ability of cattle to tolerate  cell volume (PCV) decline as an indicator, Little et all
- trypanosomosis infection through the control of  (1990) found that the initial acute phase response
 anaemia, both from on-station trials (Little et al., was more severe in N'Dama bulls in a better body
- 1990; Romney et al, 1997) and field observations  condition.

(Agyemang et al., 1990b), the responses in trials to

short-term nutritional interventions and infection  Field studies with the N'Dama have also
investigated the impact of trypanosomosis infection
t Present address: Agrimin Ltd, The Flarepath, Elsham .on components of cattle productivity, especially milk
Wold Industrial Estate, Brigg, North Lincs, DN20 0SP. yield and reproductive performance. Agyemang et af,
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{19902} nated marked eifects of infection on miik
yicld Mael ot &t {1988} conluded (hat nfeclion
reduced milk production because calves suchin
Parasitaemic cows had lower Pr-wraning r,mwtﬁ
rates and avduond weaning weighis. Agyemang ot af,
{1993) found independimt and additive effects of
tfeclion  and  weight change  post  purtem on
subsuend calt mg inlervals

One af the mafor construnts to the impreverient af
repon | uctfye in N'Dama cows i the
duziion and variabibly in the lingth of the pust-
parium anoestrous period. In temperate B frurus
caltle bryeds, while suckling has an intubntory oifect
on the mturn to cyclicity, e dominani lactors
atfecting calving Inlerval are Pen-parturom? weight
change and body conditiom which in hurn reflert pre-
partum kevels of feeding (Wright o of, 1992) With
B mdicws suckling cows weaning has 4 greater vifoct
o the duratin of the Post-paftom  ancestrous
perd than supplementary fovding (Moare and da
Rodva, 1983 MSwovney of af | 193) There is cvon
loss informatums for tropical B. taures beoods such as
the N'Dama. A field study by Agyemany ef 4, {199y
Frovides the only indication of the tndependent
cHects of Bve welght and Hwe-weight change,
fupgesting that vows which coneeived within 17
raonths past partim showed cithes rusing of higlh v
weighl in the 3 months prior to oncvphan.

These observatuws sugpest that milk produciion,
reproductive responses and the control of infection
are all assocanyd with both curren live wenght and
short-tesin Hyeweight change. Thus, 1 mav he
possible te develop a concept of tatget live wedphts a
differerd serasons. levels of iscrw challenge, andtor
physiologieal statuzs, with required  short-term
supplementary tecding anicrventions 1o Fromoly
productivaty  when  tere s 1 FPATSOTINI5IS
challenge.

The objeclive of this experiment was 1@ isolat: i
cilects of body candition, hmg- and short derm levels
of nutritian and Urypanosomosis infectien on the
producvity  and  subsequent reprodeeive
performance of N'Diama cows,

Material and methods

Fretments urd onimls

In onder to investigate the effucts of bath pre-partum
ard - pest-partum fewding and  indection oa
prmfuctivity, a 27 factunal onms-over dvsign was
adupivd. In mid Novembuer 1994 the oostrs [y
of over 120 N'Dama cows were synchronkeed wsin
AaTiestosnct and vestradbol valeraie (Intervet UK
Ltd). They wene then artiically inseminated with
Jersey or Holstein semen Imported frum  Now
Zealand, In February 1995, i the mid-dey season, 56

Pregnant cows (induding nine helfers) wire selectod
trom the onginal proup for the teial Twenty-nime
onws revenved suppleTnetitary food {H) tor a &-muanth
in e dry seasan o maindain weight and
¥ vondition, whilst the other group of 27 only
received supplements (L) In the fisal 2 months af
Festatton Hath groups grazed daity on pooe quality
native pasture. This vnsused that 1wy Eups of
animals had differeni Live weights and conditiun.
scores by calving an late Augual/carly Seplember
1995 carly in the rainy season. The antmals continued
oy graze until calving

Twas days post mertum haif of the cows froen each
Frovp woere placed on either 3 Busal M or
pplemenied (S) plane of nutei tigs, In aeder 1n
assess he ellect of trypanosomasis on milk vicld,
half the animals in eac Erdp wene then inoculated
hradermally 4 weeks pos! partum with at loast
I ¥ Ly Ir_\‘]!irmmmnglﬁr T. eongwiense clonwe
knwwn au (TC B {0). The remaindor wens fetained ag
un-infacled controls {C) The tnal continued for g
luriher & weeks,

As calving  was wpresd over 4 weeks  the
experimental armals were allocated to two blocks to
ensure edch animal was subjected 1o the treatments
at 1 similar stage of s lactation. The -pariunt
feeding par of the IHa) was dh-idaf‘;.lu three
wparate periods with cﬂ: block fidlowing the sani

L] CNLE

Pueriod Weeks gost marttimr Mealth stanss
| 3 and 4 I'ee-infection
2 Sand & Pre-patent
3 7-10 lMost infecton

The data from weeks 1 and 2 post parfum werp
discarded  as thin was assumed o be . digt
adaptation period

In traditinnal Gambian eaitle hends, Fropachon ot
the ik 93 estracted for buman cofisumption in
addition 1o allowing the calf to ssck the dam, A
similar practice was adopted In this tial The eows
wone milked orur 2 day ar 08.00h, afbyr overghl
sepazation from thetr calves The @lves suchid twice
0 olaw, e @ shmuolate kef-down privr to milking
and  after and agaln at 1500k The
hetdsmun were allowed to use their expeTicnoe as 1o
the ameunt of milk sxtracted from vach cow, If the
yield was devmecd fo be tnadequate by the hredsmen,
all Uw mitk was lefl for thoe ealf.

A total ol 13 anlmals of the oripiral 56 were
withdrawn from the experitment, ine that clved
outside @ deweek period; ome with o naturally
arguired rypanessmasis fabection: twa wirl, bvins;
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atd ome wath an N'Dama calf, The fallowing 1s a
gumemary of 11 main trealments and U moonlers of
animals finally wsed in cach subclass of the triat
{penod 1)

I're-partum Posl-pactum Infechion
feeding feeding {1 weuks post parfum)
H{23) B{I2} 7y (5
311} i) Ci3)
Li20) B{10} I8y C(5)
5(1Q) 1(5) C(5)
Diets aned ferdivyg

Pre-partum. Beiween Febroary and june (3 10 7
months post coneeption) all antmals grared native
grasslaruds and cop aftermath on a stetch of salt-
tlats and rice felds, savannah woodlind and lapge
atvas of oultvated and fallow croplands in Lhe
Bondali distelel. The | group weee  offesed
individually 094 kg dty matier (DM) per day of
omcentrate con t rake and rice bran
in the ratm of 1:4 and G93kg DM per day of
greundrnut hay. The foods were offered o the
before the animals were releascd far
azing. The L group had access only o grazing In
final 2 months of pregnancy July and August}
the cattle were moved o ITC?;«-adqumm on the
foast whene the grazing consisted predominantly of
oop residoes and shortterm bush fallows. To
eompersate for the lack of fodder, the 1 group
reorived 4.7 kg DM day of the concentrate whilst
the L growp reoeived §-4 kg DM per day.

Post parum. All smmals were individually stall-fed
The ratioe of foods oifered to cows in the basal {B)
and supplemenled (5) groups were the samy, only
the quantity differed. The 5 group were oflesed
2416 g OM per day of groundnut hay, 1860 g DA per
day of andropogon hay and 2350 g DM per day of
concentrale consssbing of equal pans (1:1) of
groundnut cake and rice bran The B group were
offered 1953 » Dhn'[dpcr day of groundnut hay, 1468 g,
DM per day af & Wm hay and LBBO g DM{“
day pf concentrate. amount of amlropogon hay
offered  was hawsd on  the assumption that
propartionately D7 would be consumed and 03 af
the poorer quallty stem Eractkn repcted. This was
determined from ious trials a1 ITC when: attle
were offered and hay ad liztum The fiwads
were oifered in the moming, during mitking, with
first the concentrale fallowed by the groundnul hay
and then the chopped amdropogon hay. The wefusaty
of the and ropogon wirre collected at 16.00 b

The divts were devised so thal the amount offered to
the B g wan estimahed 10 b equivabent o 1210 0f
ther dasly metabolesable energy } requurement for
majnivnance and laclatién based om a 230 kg animal

Pm‘im"ﬁ.}!l of milk per day {reconts from [TC
indicate that the average daily milh yield In the Lost
100 days of lactatinn 5 2-3 |/ day). Cows in the S group
wire afiered the equivalont of 1-38 of the estimatod
daily ME requinement for malnienaney and laciation.
The crude proiein (CP) conient al both dicts was
apmﬁmtd 135 g fkg DM Each tow neceived 12y
of sea sl pot day in the concensra, Water was
offered st 1100 b and 1500 h

Mdanagentent and health

Post partum, \he cows wene dosed orally with a
broad-s anthelminde, 0% lenbendazole
{(Fanacur, iHoechst) al 75 ml per 100 kg five weight;
and every 2 werks, 1o the end af the mat 1%
flumethrin pour-on (Bayteol; Baver) was used 1o
eliminale tick infection and seduce the chances of a
possible natursl trypanosome infection by Isetse or
tabanjd flies, Ciie C animal was reconded as positive
lor trypanoscmosis and withdrawn From the iral. As
twon af the calves vaided Tovpesrs  orrulprum
smmediately alter binh, all calves were dissd with
10% fenbendazole a1 ih and a1 3 weeks of age

All mircted cows were treated with 70 mg/ kg body
weight dimsnazene acelurate (Berema), H wt] ul
the end of the tnal. Cows were withdrawn
prematurely and treated with Besenit, if ther blood
PCY fell below §5%

Mrasuremenis aiud obserpations

Food rrtake ond refusal. Voluntary DM intake {DMI)
wan recurded daity by weighing food offered and
nfused. Sub-sampies from the food vifered and
refused were taken daily, pooled over a F.day
period, died in an oven at 60°C untd constant
weight, gpround through a 1-mm soeen and stored
for analysis

Analysiz of fooud samples. The ollowing determmations
were made on the weekly pooled samples of food
offered and refused: DM; organic matter (OB,
nitrogen  using the Kpldahl method; noutrl-
dueiergent fibre {(NDFY add-detergent fibre (A
waing the methods of Van Socst {1982}

Wirtet itifle. Wuluplary wates sntake was recorded
daily throughowt the wial by ancasurng 1o the
nearest 05§, 1he amouni drunk (rem & bucket. YWater
intakr was expressed relative to volunlary DMI{z/g
DAL

Harmatologun!  measurements. Nlood samples wen:
rallected weekly wilh othylene diamine tetrz-acete
acid toalnd vacutainers The samples wone exaimined
by 1he bulfy-coat dark pround /1 parasitelogical
techrique {Musray of af | 1977} to detect presence af
iy panosomes and quantify the intensity of inlection
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a5 4 patasitaemia score (DG The PCVe were
duterminesd usmg the standard  microhaematoert
lechaique The plasma was separated and stored fo

ubsequemt progestezane analysts.
Live weaght urd condition scors, Weekly tecords wers

maintaned af cow body weights to the neapest kg,
the calvex were also weighed an a weekly basis ta

the nearest 05 kg

The condition scores of the cows were recorded on a
weekly basis 1o the neanest half unit based on a hive-
point scale adapled for N'Darna catile from scales
devisod by Pullen (1978) and fuchards o o (1986)
where a score of 1 is thin and 5 ghese,

Milk weld and composetion. Milk vields {ml} wure
measered daily and the concentraton of milk fat znd
Protein analysed twice woekly using the Gerber and
Farerio] titration tests, An ostimate of the daily msilk
fat and protein yield {g] was caloylated
multiplying conontration with averape milk yleld.
However, # should be noted that this TEprenenis
yield fram the fore-milk tha in traditonal EYSirIns is
wilhdrawn for human consy mpton.

Reproductign. The resumption of ovarian actsviby cr
150 days post partum  was  moeitored uImg
propesivione profiles In plasma. The assay zsed was 3
oubly antibody tv. A microttee _.E[ME W
coated with affinlty isolated Anti-Rat [pi; (Gigmna,
R5130). Into each ‘well, 20} of plasma mamples,
Progesterone stindards or controls wene dispensed
and 100! of an anti-p erone  antibody
(Monaclonal Antibody 2H4 atgma, P1922) The plate
was then covered and incubated at room lemperatuns
it the dark for 2h After decanting the plate and
washing four imea, a 1504 of enrymy labelled
Frogesterane (supphied by Weihensiephan, Gortnany)
was added and incubated for & further 20 min in the
datik. The substrate reaction was stopped by adding
Wl of 2mal!l sulphurle add. The densily
was then measurcd at 450nm with an automatic
rucrotiter plate reader (a8 high optical drenaty
indicates lﬁe samply has a low jrogesterons
conceniration). The values were then plotted against a
curve derived from the standards tn give an estimate
of the progesterone concentration (e/l) The resulis
wer then cortected using a factor (F) that is based on
the difference between the observed and hnown
valees aof the controls. P eromt values within the
range of 4 to 8 g/l indicaies the andma)l 1= ether
pregnant (i consustently high)or in the luteal phase

Stakstical amatysis

The davs were analysed using the Gt M procoedure of
the Statshcal Analysis Systems Institute {1o34)
wlorely;

Y = penod, + + divt pre-parinm, + dj
sphtmn * P black, presp t * Qiet ppar
Farliem, + hl?l]l‘l. slatus, + animal (block % dip ptf: X
dict post 3 health status), o + e

Animal {nested within block, diet pre- and  pogy
paritir and health status) wan e a9 random
andl thi- other varables as The interachons

between experimental period. diet and health stajye
wrne hestod.

The results preented for food intake and cow
productivity  are  last Muares  means,  The
sccompanying standard errors are based an e
MS{error} term of the analysis of vasiance which
essontially gles an estimate of within snimat
variation. Thus, the standasd error can oniy be used
for comparing pericds within a single breatment
They cannat be used for oompanng  diifenmi
treatments (e.g. the Le. @n be used for compant e
the least-squares means of the | 1-C group In periods
1 and 3 but not to compare the H-C group with Lhe
L-C group in period 1}

The caif five weight least-square means could not be
eshmated because animals Tvere withdrawn in
period 3. [nstead, the achual means and se. of the
Mdans art presented.

A separate analysis was used for the DG scores jn
periods 2 and 3 The values from rach weeh were
rummarized as one observation animal n carh
petiod The analyxis of varianes tested the main
vifects of diet, infection and the ynteeachon between
divt and infection,

Resuits

Foud intake, e weight and condition seore

Table | presents treatment least-cquare means nf
fond i.nl:ate, PCV and live-weighl change of cows
and calves.

Food intale. Pre-partum nuteition [H, L) had no
stgnificant elfect on total DM or on intake of the
separate compements of the diet fn any post-partum
peried. Consequently, the results prosenied  refer
solely to the post diet. As planned, there was
A significant {F « 0-001) difference In the dadly DMI
between the two post partum diets. In period 1, the
mean daily OMI af the 5-C and the & wure
8035 {s.e. 102} p/day DM and 6016 (s.e. 31) g/day
DAL whule intakes in the B-C and B-] groups weee
W52 (se. 96) g/day DM and 5119 (1 ¢ 88) gfday
DM, respectively, difference in DMI between the
B and § groups in period 1 was predominantly due
to the animals fonsuming wll of the groundnut hay
and concentrate offered. Therr was to significen
difference in andmopogon hay intake, despile 1T
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diffevenl amounts offered cach day bevause the B
groups conmrmed 4 preater proportion of the pooer
quality sheen fraction in an aliempt o oomgwseale fon
the rosivicted ratlon offered. Uming the pre-tniection
perod 1 os an cxample agan, the B proups
cunmantwe! 8% of the andropogon by oftered
whireas the § grouwps consumed 075 The €7 and
MO content of the andropegon offered and refused
was 38 7/ kg DM o 20 g /Ry DM and 76d g /kp DR 0
560 p.fkg DM respectively.

Trypanosomosls  infecton  caused o signdficant
{P < (105} overadl meduction v iwkal DM1 post
mfection  (period 31 There were also highl
srmifcant inberactions {(F 0T} betwern pl:ﬂnd.
diet amd imfection particulacly with nogard to the
chanpes in groundnut hay and concentzate intake
Betwren peniodd | anid 3, the relanve dedine in
andropogon hay inlshe was shnilac for both the B
and the S| ps. However, the decline inintake of
groundnut hay and concntrate was proportionatly
(< (01} preater i the 51 group resulted in
sundlar ivvels of vake botwern the two infected
groups ift penod 3 althaugh differing ameawnts were
offered (sew Tahle 11
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.Table 7 fudimidun) dictary treatment ond T. vongulense lfection cffects on milk offfake and compasitien (elnmbnnd errrs given 10 purerthesia)

Hipmilicanse of maln offects
Chivt

B

el

pre-partam post parial: Infection

B-]

L
559 (28) 666 (24)

g

Clact post petiers

&1

el

Lhel presparrtune
L

H-I

H-C

M MHe

9% [25)

BoE  {2M)

609 (27) 643 (2a)

(29) 701 (23)
17

819

pericd 1 [ml}
Milk offiake periad 3 {ml}
Ktk fat concertiation,

Mtk oiftabe

+

264 (1)
144 [v8)

130t 21801
T6{07)  %40108)

AH{01y 235001 219(01)
01 {10

14T (0

N1} M)
.4 (05

182 10}
139 (0

566 (M 245 (1M M3 O} 174 (19)

143 (39}
58 (0-9)

B7 {07]
-1{} M6UT)

332 (19) 208 ()
ZH101) 2701

e i1y 269 (01}

124 {09

150{0-8)
128 (0 7)

4 {01)

E{0N

191401}
ZLE (1)
98 (0N

59 {2 2
157 (10

period 1 (g )
hbilh Fal oomoendration,
period 3
Milk fae ri!a”riﬁillﬂ 1

igiday|

Milk fat yheld, pesiod 3

tg /day}

Milk protem corerniration,

2.3 (-1}

s

(1} NS0} 060N

gy

6401}

period 1 {g/hg)
Milk profein roncenration,

4

145 {54
L7047

(03]

175 {00
97 (0-6)

&5 {0-7}

31y 2BORHY E9EH)

M5O 116{D8)

174 [O-6)
Period 1 refers te the pre-trifection poriod weehs 3 and 4 and period 3 refers te the post infection period weeka 7 to 10
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between period, posi-partu m nutrition and infection,
caused by a weoight gain in the 5C growp and a
weright loss in the 51 group. Thete was oo signilicant
inleraclion  between  pre-partum nulrfden  and
Infection but there was a supporting trend for the H-
group to lose relatively more wetghi

Cordifiont score, The mean condition score of the berd
was 35 (3.0 1) 1m mid pregnancy and immaeduately
piwst parbum {period 1) 240 {se. 003} Both proepariuin
nutrlion sl post-partum putnbon had a slgnificant
efipct {to at least P« 0:05) on the condiilon score af
the animals throughout the i{rial While the
interaction between period, diet pre-partum and dict
post  pariumn fust fafled to reach  statistical
significance (' < 0:06). the change in oond|ton acore
supporied the cbserved chanpes in live weight, ic.
pre-partutn nutntion had s influcnce on condition
score in the B group whereas in the 5 group cows on
the H plane of mutntion pre-partum tended to fose
d;mdmm while those on the L plane exhibiled 1o
ange.

Trypanosomosis infection reduced body condition,
bui the vifvct was not significant,

Milk wRake, renllc composition ard calf e weight

Table 2 summarizes mdividual treatment lpast-
square mesns for milk offlake and composidon. it
should be noted Lhat the results represcnt samples
collected from fore milk and not samples of total

yield

Ml offtakr and milk compeenition. There were non-
signficant trends (F < 0406) lor milk of offtake to be
grealer in cows given cither the H plane of nutrition
pre-partamt of § post partum, Infection significantly
reduced average daily milk oiftake [P < 0-05) The
intrrachions between pr-partumt and posi-partum
mutdtion and pre-pardum putnbion and  infection
were not statistcally significant. Howevcr, there was
a mignificant interaction [P <001) between posl-
partum nutrbon and mfechon The reduction. in
milk offtake was proporionally larger in the B-1 than
in the & group.

The L prepartum plane of nutrition significani

[ < 005 increased milk ful concentration bt ther:::
was no difference in fat yield because the group
tended {F < (-06) 1o produce less milk. The dick post
prtum had no significan) cliect on milk (at
cencentralion or yield although, during the course of
the tral, the comoentraton of milk (at ircreased
(P <0-001) from H-7 (8.8, 0-D6) ¢/ kg in period 1 10
244 (se. 0H05) g/kg in perind 3 Trypanceomasis
infuction had no diredt ¢ifect on fat concentrauan bul
interactnd with dlet pre-partems and post partum,
cavsing Uw Lugest increase (P <001} in tha L-B-T
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group {their mean in 3 wac 33 e 017
Efky compandd with 232 (sc. 0+17) g/kg by penod
13, Whele the fat varoontzation Inercased, the mean
daily fat yield declined (P <0-O0H) [rom 144 {sr
0-45) g{day in perind 1 1o B47 (ne. 037} gfday in
iod A, Again, trypanosomosis had no direct effect
Eoineracted  with  diet;  the dechne bheing
rhworuall fer (P <0d5) in the BT group.
LTM usgdaﬁ trend (1"« &06) 40 the H-H-]

EMUp.

The changes in milk proteln conceniranon and yield
fellowed a different pattern from milk fat As the
milk yield declined durtng the course of the study,
milk prolein  concenization also  significantly
(P« 0-001) dedined {penod 1 = 3] {se 01} glkg:
period 3 = 28 (s OF) g/hg) This resulted noa
wgnificant [P « §-001) reductlon in milk protemn vield
(prriod ) = 213 (s ¢ 0-41) g/ day; petiod 1 = 101 [Le.
M) giday. The yield of protedn was more
sensitive 10 the d changes than milk i
Improved nutrition significantly (P < 005) Increased
m.ig. protein offtake with dict prepartum and pos!
parium inferacting and the highes! protein yields
were observed in the H-5 group. Infection caused an
overall dechne in mulk  protein  concentration
{F < 0D3) and protein yoeld (* < 901). Thete were no
tnteractigns between infection and diet on milk
Fmtein conceniration or yickd.

Calf lirth tecight, Thee overall mean birth weight of the
calves was 194 (5.0 056} kg, Male calves weighed
significantly (P ¢ (HI5) more than females, 2046 (s.c.
0-8%) kg compared with 184 {s.¢. 0463) kg. Breed had
4 significant cffect (P« 0001) on kisth weight, the
Holstein cossbreds being heavier than the Jersey
crowabieds, X1-3 (se. 082) kg and 178 (se, I}S-? kg
mspectivedy, Peeparium nutrition  also had a
spgnificant effed (P« 005) on birth weight. The

- calves produced by caws on the H level pre-partum

welghed 201 {8 0-78) kg compared with 2 mean of
184 (ue. 068} kg for calves in which the dam
moveived Lhe L level of supplementation,

Calf e aeight Pre-partum nutrition of the dam had
2 significant (P ¢ 001) effect nn calf live woight
threwsghout the experiment, whilst dict post partum
had no mgnificant effect. Infection of the dam had 4
hegative cifed (P < 0405} on calf bve weight. Ther
was also 1 significand {P < 0-05) interaction between
prriod, diet preopurtum oand idection. where Lhe
adverse offcct of were groater in the
H-l group. Conversely, the significant (P < 0-05)
interacliun  benween period, dirt post partum and
tfection demonstrated thal effects of infeetinn in Lhe
dim on @if bve weights wene proporhional preater in
the gtven the 8 diet, Breed had ne significan
effect on Jive-veeiphit gain.

8=

Progesterone profiles

None of the cows was pregnant bt seven cows
appeared 10 be cyching, Ihe retnhainimg 35 were
anoestrus O the seven cpcling cows, three (5) wore

in the H-5-1 group, twa {7) in the H-B-1 P, one (5}
in Lhe L-2-1 group and onc {5} in the group. Of
these cows, one animal in each group had Jost her
call

Herd kealth

PCV ard DG, Pre-partum nutntion had, 7 significant
(F< 000} elfet on the PCY  throughow  the
experimental perod whilst the diet post partism had
no significant effect. Infection sgmhcantly (P < 001)
redured the rmean PCY but there were oo
interaclions betwoen diet pre-parfun or post partum,
The effects of dit and wmfecion on POV were
addiblive and independent

The mean DG seomes In 1 (pre-patent) and
period 3 were 34 (5 ¢ 0-3) and 246 {0, 03} (P < 0-05),
respectively, There was no significant effect of diot
preperiuen ot pos! partued on the degree  of
parasitaemia, fior was Lhere any interacthon.

Not all the cows were able to sustain 3
trypancsomosin challenge. 10 period 3, fve cowe
wore withdmwn and treated Berenil; one each
from the L-B, the H-B and L-5 groups and two from
the HS group A funher arumal died in the L-5
group, although il PCV was 7% at death,
T infection in the dam had a severs
effect on the bealth of the clves, particularly the
Holstein crossbreds. In penod 3, four of the )
Holstein cross calves died {ome fersey cross calf frem
a ow in the L5C group also died)
succumbed 0 a1 range of allments including
poeumonua and  eoccidiosls. Whike  anaplasmosis
organisma were not ditecied in a blood smear, post-
martermn  findings i twoe  animals  incduded  an
erilarged gall Badder, bver discolouration and an
abnormal heart. [urthermore, five calves {thee
Holstern crosses and two [ersey  crosses) from
infected cows sulfered from diarrhocs bul necovered
after being injected with Tribrissen 48% (400 mg
sulfachazin) and rehydrated. Trypancsones soens
not detected in the blood of any ut’r)t’gc- sich calves,

Discussion

The prindpal objective of this trial was o solate the
ctfects of body condibon, long- and short-term levels
of nuiriton and rvpanasomess Infection on the
productivity of N'Dama cows It should b noted
that the cows entered the post partum experincnial
phase In 4 moderate to lcan condition, rather lower
than had been planned originally. Al conceptior, the
cows were in exesllent conditlon with optimum live
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weights following an  infensive  poriod  of
supplementation during the preceding 6 months
prior o orstnous syndhronigation and  artifidal
insemimabii. From fate-gestation to parturition buth
the 14 and L groups lost weipht markedly despile
supplementalion and differential teeding. The maln
reason for the dramatic fall was the moreaangly
impmyenshed grazing amund the ITC cenlre in ket
Sernpe during the mid-lo-late dry season which
coincded with the final 2 months of pregnancy.
Urban expansion, land enclosure and the consequent
demand for croplands has considerably arduced the
amount of native grasalands and bash fallows for
grazing. Supplementabon coald only  partlally
compensate for this deficst. It s posmible thal the
crasshred calves mvd an addibonal autniional
demand on the comparcd with 4 purcba
N'Dama catf. The averager birth weghl of an
NDama call 15 175 (so. &1} kg (Agyemang of &,
19691} compared with 217 (s.e. 05) for the Fricsian
crossbreds and 134 {se. O8) kg for the Jersey
crosshreds. As a result the mwean posi-partum live
weighl of 215 (s.e. D5} kg was lower than the muean
of 226 (e 1-1) kg establshed by Agyemang e af
{1991} as the average for the Cambian N Dama,

Nutrition e and poat ]I::ﬂum

Pre-partum nutrbon had no elfect on post-partuin
food intoke which was expectid becanse the animals
were unable 1o ospress true levels of voluntary food
ntake  As  planmned.  there was a2 sigaihcant
{P < 3001 diffctence i the daily [PMI between the
two post-partum diets, particularly in penod 1. The
tating of differenl foods were identical in the B and 5
diris; unly the quantity differed,

Despile the considerable decrtase fa live weight and
by condition” during pregnancy, improved pne
parum  nutriton (H)  signéficantly  amproved
productivity dunng the post-partum period. The
responses  included hlp,[lr dam Live woighi
{F « 015} and body condition score (F < 0001) calf
lumis weight (P <005} and calf hve-weight galn
{F<0l), The lier, when rombined with a
eorresponding trend for an inorease Inomilk oftiakie
{F<=008), tndicates a2 bBemeficdal ofoct on ik
rreocuct

Conwerally, -partum nutrition had no skgnificant
cfiect on calf lve-weight gatin, milk j0eld {7 < 006} or
dam live-weigh! change, Howewver, the uninfected
cown i Lhe S group tended to paln weight whereas
there was litthe cgang,e within the uninfecied B
group. The sigmaficant miersctum betwoen  dicts
(I« 305} provided evidence that the llve-wetght
response of lactating cows was related to short- and
long-term changes in the plane of mitteton The
relative change in Lve weight of the animals on the B

dict post partum was not affecled by pre-partum
supplementation whilst, within the § groops, cows
that had recelvisd Uwe 11 diet pre-partuan lost woight
rompared witlh those on the I plane which
maintained live welght {P < 005},

[f wuik production s deemed to be an impottanl,
produchon objective, these results indicate that
woruld be preferable to supplement dunng grstatinng
rather than dunng ladation. Although the 5 grmg
reeeived properticnately 1425 of food ofiered 1o the
group, the difference was not sutficient te produce 1
significant milk yield nsponse. Yer this observation
ts ronsistent with those of olher et
reportid In the lterature. Wih temperate beef
breeds, improved nulriion  pre-partum geperally
increases live weight and milk yeeld, whervas ihe
response lo posi-partumn nuttibicon Us Jess prodictable
and d enit o a number of fadors including
Imgth of obsereation period, breed, bod it
and  pre-partur nuiribon  (Bartle o ol 1984;
laflamrw and Connor, 199; Marston of &l , 1995), [n
the troplcs, Little f ol (1991 and 1994} reportod
sgnifiant milk yirld responses i N'DRma omes
supptietinies post partunr with 1he equivalent of 140
o 170 g €I por day compansd Lo those graang only
nabive pasiure  lncreasing  the  Jevel o CF
supplemeniation above 05 CF per day did not
produce a further increase in milk yield, In the trdal
seporied  here,  the groundnut @ke (in the
conceritrate} supplied 405 CT per day o the B
group and 550g CF per day to the 5 group.
Assuming the N'Dama has the genetic potential, 1he
essits supgosts thal i there is sufficient CP in The
diei then the ME concentration of the dicts need to be
ivczrased in nrder 1o sliot further irczrases In milk
{‘Kld. The proviskon ol protein peat paripst anight
ve asssted in the mobidization of the body
reserves in the H pre- group to meet the
deficit in energy. @rkov of o {1981} demonstrated
that feeding fish owal wilh & fow  rumen
degradability led to the mobuhzation of body
reserves and stimulated milk ywelds in energy-
dehcient rows, allthough a comparable Increase did
tot occur with groundnut meal. z highly degradable

aouse of protein

The changes tn lal cenoentration tended 1o mboor the
chanzy th milk yaeld; a low plane of npdriton proe-
purtern depressed milk yield but  increased  fat
concentration. The mean fat comceniration in this
trial was unexpeciedly low, For example, the pre-
infection mean was 207 {sc. H6) glkg which
compares with 3 mean of 5 gfkg quoted by
Apyemang o ai. (191} A s t tesl with A
standand smilk of known fai conlent showsd that
there was no obvious faull th laboratory lechnigue. bt
is probable that the fal concentration appearcsd to be



| partum

intake

improved

term

intake in period

for the S-I group in subsequent periods.

Interactions between diet and trypanosomosis
The only

P < 0-05)
the H plane of nutrition pre-partum. In contrast,
were

between

in DMI was proportionately greater (P < 0-001) in
ected

gndropogon intake was similar
het effect
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between diet 21 the Hoe of miechion and relative
change ln productivity. These results suggest that
mratpiboiat balaness and chanpges in live weighi
already oc at the time of infrction might be
e Empottand than current e weight This raises
the quostton of whether 8 concepl of target e
wrights can be promoted. The sty has ot entieely
anwered this queston, There sl imay be desirable
dargt live weights a1 diffcrent physiohegieal stabes,
or seasons. Howrver, darped live weights nughl be
-difftrult for a smaltholder o attan whereas live
wright change bs 2 mom realistic option that can b
incorpazated in simple food managemund stratepies,
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