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; The thesis is presented in three parts The flPSt part

'revie@syfactors and.¢onstraints }O cattle product1on in Ethe

savanna7 regions 'of§RWest Afr1ca It was concJuded ‘that i

gkraal1ng of catfle dur1ng the dry season.‘could, serioUsly

™~ s
curtail the time avallable for;graz1ng and may result in low

‘nutrient vintake‘ and ‘liveweightf losses.. High vambient

~ temperature ' and ‘high levels of solar  radiation could-.
increase the heat load ofi ‘grazing cattle and” lndlreCtlytg.

&'reduce feed intake 'FUrthermorey"the EXlStencel of mild?J

dlsease levels w1th1n cattle herdq could redUCe an1mal

product1v1ty even among the trypanotolerang cattle breeds

lThe“ second part of the thesis reports i study_

ABSTRACT -~ s *‘;*

e
S

| undertaken to est1mate the energy cost of eat1ng act1v1ty byflz'd

_cattle . F1ve,‘ 1 5 year old steers were offened f1vefﬁg

7chem1cally and phys1oally dwfferent feeds Energy cost of

Ttngestjon was calculated from the 1ncreased rate of oxygen

: vuptake, The feeds were pelleted concentrate,gl pelleted o

}alfalfa, alfalfa hay, Chopped grass hay and and. choppedv-L:”
"'fresh tprnlps The pellets and hays conta1ned approx1mately;f?fc
*fn90% dry matter wh1le »thev turnlps conta1ned only 14% dryt'hh;
Thpmatter The rates of 1ngest1on d1ffered markedly among feedsffd'5
gffduring the ,l1m1ted (15 to -50 m1n) tw1ce dally eatingﬁ L
;};per1ods On dry matter bas1s the rates of 1ngestwon were 130f,ff3

138 38, and 30 g/m1n for the pellets, hays and turn1ps,hd

jnlrespectlvely



‘The energy. costs of eating per minute éperlt eating were

similar for all rations (27.6 to 35.6 joules/min/kg body °

-weight) However ‘because of different'rates*of-tngestlon

- the energy costs per kg of dry matter 1ngested per kg body
weight were,ﬁ for the pelleted feeds 222 to 238 Joules. for
the hays 778 to 1029 Joules and for the turn1ps 1427 Joules

ln part three of the - thesxs,,selected dlStPlCtS 1n the._

fﬁGhanalan _ savanna,' respresent1ng .Jhe ySudan, Gu1nea»-and'_f

| Der1ved savanna zones and the cattle fmanagement systems
:-there1n were analysed as case’ stud1es Energy budgets were
calculated for the typ1cal cattle in the three reglons
“1In the ;Bawku‘ldtstrtct (Sudan savanna zone) where
1‘Kraaling and free¥rangln§f'ls} pract1sed dur1ng the dry
'season cattle were est1mated to ‘gain l1vewe1ght at 0 7

.ykg/day dur1ng the wet season and durlng the dry season,

o

,lose 0. 3 to 0. 6 Kg/day under the kraallng system and 0 1 fto f"l

J_O 5 Kg/day <under 5free rang1ng cond1t1ons Overall annual
-}l1vewelght galns were est1mated as 41 Kg and 79 Kg under the
u;kraal1ng and free ranglng cond1t1ons.-respect1vely

Est1mated @l1vewe1ght ga1ns for cattle 1n the Tamale

njd1str1ct (Gu1nea savanna zone) were 0 5. Kg/day durlng )thejff

L

:f3wet season and l1vewelght losses: were est1mated to be

'.between O 2 and 0 6 Kg/day dur1ng the dry season Annually. ,,f

' kraaled cattle were est1mated to 1ncrease 1n l1vewe1ght by

(only 28 Kg

S1m1larlyl cattle in the»“leChlman tdistriéf- lDéerédft~ﬁh.

e savanna zone) swere est1mated tqa'gaih'~p;4]fb;o;5hkg/day*7f};f

s



dur1ng the wet ‘season and lose 0 1 to 0 2 Kg/day dur1ng the

dry season ‘JotaT\annual 11vewe1ght ga1n by kraaled cattle

,(.'s{.\/ Lo . . !
was.est1mated to. be 73 K‘ ‘ o

. .Y
o : . J
3

' " ' ' _
Reduced metabol1zab1e energy 1ntake and eleva{ed energy .

eXpend1ture 1nvo]ved in da11y act1V1t1es were determ1ned 'fe

Y,

" be malpr- causee of the lxvewe1ght 1osses durlng the dry

.séason. = " AR I ’ }“~‘ /)/// ‘ ff;<
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" INTRODUCTION

Grazing “cattle spend a considerable amount of time

engaged in var1ous phys1caT activities, particularly those'

concerned Cwith the prehens1on and 1ngestton of feed The
energy ut1thed for activities such Nas -standwng, walk1ng,
- grazing and rum:nattng could account for a large proport1on

of the animal’s daily energy requtrement Over 90% of the 35

‘million head yof cattle in -West Africa aresraised in the

\ grazing lands of the savanna, vegetat1on zones which are

charactertzed by distinct wet and dry seasons. These savannat

zones are shown in F1gure 1 The Derived savanna zone wh1ch

oceurs at the. nor thern fr1nge of the coastaT Towland forest
has 4 to 5 months of dry season (Crowder and Chheda, 1977)
and the number of dry months of the dry season: 1ncreases

) progress1ve1y northwards from Der1ved savanna zone through

the Guinea, §\dan and SaheT savanna zones and ftnaTTy to the

‘desert area of north Africa.

‘In the savanna reg1ons the management of TiVestock -is

Targely trad1ttonal 1n techn1que FoTTow1ng the ra1ny season

when feed is abundant an1maTs galn 11vewe1ght but much of :nf
:th1s ga1n is Tost dur1ng the subsequent dry 'season. when the~v
catt]e are herded over Tong d1stances across untmproved»

.gra21ng grounds 1n search‘of feed and water The net annuaTA,i:

“T1vewe1ght gain by young stock 1s therefore on]y between 45'5

and 70 kg (M1tt§§§orf 1963, as c1ted by Dyenuga,.1966) ,

‘These llvewelght gains are smaTT compared to. the performance"
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L
of catt]e on 1mproved pastures in the trop1cs (Leeuw 1971,
as - cuted by Crowder and Chheda 1977 Sm1th 1970) |
In the opinion of Oyenuga (1975) ‘the. bu]K of the meat-

t least in the foreseeablel

0"

_ produced in :West Africa will, ,
the traditional produot1on'

future cont1nue to come from 4

systems "‘The reasons for this Situation . are 1arge1y
soc1o econom1c and po]1t1cal _ At | present,.7 trad1t1ona1t-.J,v
7farmers f1nd it econom1ca11y sound to Keep th\Wr cap1ta1 in

the form of live an1mals an - also because cattle play }a-

s1gn1f1cant "role hCin "their | customary pract1ces fAn

| unfortunate consequence of th1s system 1s the ove/stock1ng
of range]ands part1cu1ar1y ih‘ the v1rtually tsetse free
rzones of the Sahel and Sudan ,(Ormerod, 1976), However,
presen{ ﬂconsiderattonstimake tt all the more“eXpedient'for
an1ma1 sc1ent1sts and for others concerned w1th .1ncreas1ng ”
the product1v1ty of catt]e in West Afrtca to exam1ne more -
c]osely the factors operat1ng W1th1n the trad1t1ona1 systems
_of beef p;oduct1on Thts thes1s examtnes the env1ronmenta1
and pther stresses on anwmals and the effects on the datly
‘;act1v1t1es and the energy status of cattle 1nhab1t1ng the
k.savanna reg1ons of Ghana 'It jfisti hoped that ' w1th -
i 1dent1f1catlon. and a greater understand1ng of the extent ofvt'~:h
fdact1v1ty and the energy costs to cattle 1n these regtons, tt?;'-r_f
iw111 be poss1b1e to determtne more prec1se]y the nutrtttonal |
‘{requ1rements of the cattle Such Knowledge may a]so help ftnd7”'ﬁ
"the :evaluat1on of management pract1ces for 1mproved cattle el

: product1on



{ f“fb ‘, 1. REVIEW oF LITERATURE

/’ ey

B 1 O 0 1 Infroduct1onc/ g ‘
| An1mal responses to external env1ronmenta1}cond1t1ons‘”’
'such as - cl1mate nutr1tlon d1sease and paras1tes have been”

rev1ewed by_ many researchers 1nclud1ng B1anca (1965),
" McDonald (1968), thompson (1973) and Murray et al. ‘01979),
'.Although stddles have been\\conducted trop1ca1 »and'
subtrop1ca] env1ronments, there is a pauc1ty of 1nformat1on |
h,spec1f1ca11y re]ated to the catt]e graz1ng systems used by;
‘-the peasant herdsmen of ‘the Wesq Afr1can savanna Hence,_ in

, th1s' rev1ew, “the preponderance of 1nformat1onp_has been‘h-

'obta1ned from places other than w%st Afr1ca but‘ has been

‘q

_fr1nterpreted w1th respect to condlttons preva]ent 1n Westf o

Y

Afrtca

,‘*A1 0: o 2 Climéte

' C11mate affects the an1ma] 1n several ways F1rstly,h’£ﬁ

":cl1mate has d1rect effects on the an1mal through amb1entf1fnthf

<c‘ftemperature. solar rad1at1on,‘relat1ve hum1d1ty and w1nd L

'*}fSecond]y,vf cl1mate 'lmd1rect1y 1nfluences the growth ofi‘d'w:“

'ff;forages and the ava11ab1]1ty of feed for the graztng an1mal R

;avand thxrdly, c]1mate 1nd1rectly plays a s1gn1f1cant role ]n)ef]s7~

"“the seasona] 1nc1dence of d15ease vectors In West Afrlca}t'*if

:fthe savanna areas are character1zed by a marked wet and dry’, R

: useason The s1x or more months of the dry season are hot andh,-*

Cof low hum1d1ty (Benneh 1971 Dyenuga. 1955 USSheP- 1969)

| /"\ RS



While the" dlrect effects of cllmate on cattle DEP se. w1ll be»
' rev1ewed th1s sect1on,- utr1t1onal aspects and.d1sease B

vectSrs w1ll abe cons1dered br1efly _in the subsequent
. ! p S : o
sect1ons ' S

e

Cl1mat1c chamber~ studles 1nvolv1ng eXposure of cattle ';i

to hot env1ronments have '1n general shown that rectaljf,

YO '
temperature r1ses in relatlon to the duratlon of eXposure o
P \

and that an 1ncreased resp1rat10n rate usually precedes thevp

rise ’lnl rectal temperature (WOrstell and Brody, 1953

K4

B1anca‘ 1965) The naturally occurr1ng outdoor cond1t1onsbfr-‘

',are not stat1c and the relevance to the natural env1ronment; g

-of responses ‘}o?, cattle ei’to L heat Stress'_' 1nstp»;7

temperature controlled room stud1es have been quest1oned'

(Robertshaw and F1nch 1976) For example, -thermoregulatory_:vv

} responses under outdoor cond1t10ns tended to be related moreﬂﬁf".

to sk1n temperature than to deep body temperature obta1nabler7f"

‘>1n cl1mat1c chamber exper1ments (Fﬂnch 1973 as reported byf[}'h

Robertshaw and FlnCh 1976) (ﬁ ftpf?,n

Catdla-under heat stress may lose excess heat £hroughg?;,r»_/,

evaporat1ve cool1ng, convect1on or conduct1on H1gh relat1veg;5fjf'

hum1d1ty tends to suppress wh1le m1ld w1nd enhances both{fapf~*~

onvect1ve and evaporatlve heat loss Seath and M1llerb_;_lpfff

(1948) found that cpws whlch had been stressed for two hours';@f_’i’“

"1n leeCt sunl1ght cooled more rap1dly w1th a comb1nat1on of;;;:f?:'

shade and a gentle breeze produced by a ﬂan than w1th shadefﬁdfi?V*

alone Natural cross vent1lat1on proved super1or to no',

- cross vent1lat1on 1n a free stall shelter and resulted



oy,

».Signiftcantly loWer ﬁrectat temperaturest‘and respirationd

' rates. and h1gher m1]k productlon (Fuquay et all, 1976)

Yassen (1977) obtalned s1gn1f1cant correlat1ons between, .

amb1ent temperature‘ and resp1rat1on rates~ 1n‘=Boran and
'~'N Dama breeds of cattle j nger1a The Boran breed e

, compared to the N’Dama breed was more tolerant of the hwgh.

L afternoon temperatures s- conc]uded from the relat1ve1y T

;; sma]]er 1ncrease in 'reSp1rat10n rates measured' da1ly at

;§7'14h00m and 16h00m Where catt1e are- conttnua]ly exposed tod _d

4%fhef_sunfﬂ'in' trop1ca1 savannas,_.'the; _most powerfu]d

.’;env1ronmenta1 heat stress has been reported to’be assoc1atedf-
: . N R

with- solar rad1at1on (Robertshaw and F1nch ‘.1976)- and thev'ht::‘

yact1v1ty of cattle in suc% reglons and spec1f1cally, the1r .
‘f{da11y feed1ng pattern could be re]ated to the 'effecttveness
hT7Of; the an1ma1 s coat ‘in dea11ng W1th cond1t1ons of htgh :

"7rad1ant heat load _(Lew1s,, 1977) The graz1ng an1ma1 :js?.

"llexposed to both dlrect solar rad1at1on and long wave{}l,J'f

’”fdrad1at10n from the ground and other surfaces In stud1esf;f,;:"

7Qrfw1th Zebu attle (Boran breed) Kenya,, Flnch (1976)?¢ S

ﬂﬂffesttmated that long wave rad1at10n accounted for 61%

5pffshort wave rad1at1on 39%' of the est1mated env1ronmentaldt L

;’:frad1at1on absorbed by the cattle coats In the same stud1esf§fffiﬂ

‘77t$h found 'that catt]e coats absorbed two th1rds of the;;'t“

'ffflnc1dent short wave rad1at10n resu1t1ng 1n a net radiattveﬁff}g'p

- 7heat flow 1nwards to the antmal body Th1s rad1ant heath*ﬁlw*w

f',frepresented 71% of the heat load whtle metabol1c heat~f-'“

S product1on:vwas 29% of the heat load Datly fluctuatlons 1n“,.”:°



: heat storage 1n FlﬂCh'S study represented l% of the energy "
\exchanges per day nghter coloured coats have been reported
‘fo :ref]ect more short wave radlatlon than da#k coats while
1ahg?wavé ‘radlat1on Tis almost totally absorbed andJaﬁgr
apparently 1ndependent 'of coat colour (Hammel 1956) The'

fmagnltude of the heat load on- cattle ar1s1ng from rad1at1onsAt

'_could ‘be 51gn1flcant espec1ally for the cattle foraglng the:'il'f

Y

fesavannas of. West Afr1ca dur1ng the dry season when graz1ng].

-_land‘ ': relatlvely scarce of vegetat1on and the sk1es areifj

'usually cloudless

. Anlmals under heat stress tend to*j‘reduCe thetr_‘
Tvoluntary 1ntaKe of feed (Ba1le & Forbes, 1974) wh1ch,may be
“wa benef1c1al response"to, lower the1r B metabollc ‘ heat“‘

Tproduct1on and 1ncrease :comfort but a reduced feed 1ntake‘;i,

.hreduces potent1al growth and product1v1ty Apapt ‘from theﬁ;ﬂ*'j

freduct1on in feed intake whlch occurs under cond1t10ns of 5
v-heat stress there 1s an 1ncrease 1n water 'requ1rement dg'

i[evaporattve heat loss (Robertshaw & F1nch 1976)

The effect of hlgh amb1ent temperature on reproduct1onrff‘7f

e

filn farm anlmals has been extens1vely rev1ewed (Blanca,v1965_;i:,rﬁ_m

;*Hafez 1965 Thompson, 1973) Thus a few po1nts only w1ll beff2’5°f;

aahlghlwghted If env1ronmental temperature fs ex03851ve]y~jftf”

f;hot d1rect heat1ng of the scrotum adversely affects:;rfffff

.

-"3spermatogenes1s wh1ch results 'jnff: depressed spe"mfﬁfin]f

iiconcentrat1dn.'and mob1l1ty,5 and male fert1l1ty 15 peduced{f' .
'g(Thompson, 1973 Hafez 1965) ’s and he1fers ﬁ%?: hotgf =

. cl1mates exh1b1t frequent anestrus (Bond & McDowell

1972 ) g



’ahd~'Postoni‘ U]berg & Legates (1962) found it dtff1cu1t to
_ <
'detect estrus 1n cows. du 1ng pertods of hot weather The

evtew by B1anca (1965) COntatns 1nformatton 1nd1cat1ng that

Holstetn cows durlng the h1gh temperatures of summer haye a
ow rate of ferttltzatton and ’ htgh rate of embryontc"bb

.,:mortaltty In most-of the studtes there also :is- ev1denceﬂblﬂ

(

that the Bos rndzcus breeds are more heat tolerant than the ,
. BQs;taurus breedshbutx.thjs c11mattc adaptatton does note‘

necessarily .oonferh‘bettert_producttve capabtltttes on Bosj B

indicus breeds. - e ﬂtv"”fﬁ'

o9, 0 0 3 Nutrttton

;i‘t‘ One of . _;the‘» 1nd1rect | consequenges “of C]1mat1cff:_7”
.f:eﬁV1r°”ment ftsrfttsf effect on the qualtty and QUanttty of?y
}:herbage avatlable to ltvestock at d1fferent tlmes of rthe -

- year: D“r‘“g the dPy ‘season. forage 1s scarce and poortantyv
bt'quaTlty On- the other hand v1n the wet season the dry matterge'if

71;content of forage may be so low that catt]e Qan consumefﬂifgﬁf

rrrrrr

”-ltnsufftc1ent amounts of nutrtents to meet thetn energy

<

fiprote1n needs (Oyenuga.;1966) Although most grasses in the'f%ai:.
'i?West Afrtcan savanna regton have relattvely h1gh nutrtttve'bffr;ﬂ'

:aivalue durtng early growth thts qualtty 1s raptd]y lost wtthﬂ?ijdt;

lifplant maturtty For 1’s':.

;fgtnd1genous grass

‘}f1nd1cated that cr"de prot}1n content could be 'as htgh

s[‘19 0% of dry matt\r~+n/the wet season and only 2 5% durtng}fff;if

g;gthe dry season Th1s trend 1s s1m11ar to that observed

’e}an exam1nat1on of twenty ftveg- S

”'by Sen and Mabey (1965)551 :;5i



othervcountrles of . the West Afr1can savanna. Goh (1975) has
comp1led an extens1ve 11st of the. nutr1t1ona1 qual1t1es ofjg
B trop1cal forages 1n ?eTat1on to stage of maturlty | |

In some reg1ons oF the savanna the forag1ng lands 'are

"overstocKed Compar1son of data on the graz1ng 1ands of”

‘f-fnorth eastern N1ger1a revealed that 1n the tsetse free zone‘% ;

d"there are ‘some 2 m1111on head of catt]e wh1le the zone 'S

f;*gapotent1a1 has been est1mated to be on]y 1. 2 m1111on headr

}f@(Leeuw 1977) | Thus through overgra21ng the stress of Tow
'_feed ava1]ab1l1ty may be more pronounced dur1ng }the dry '

twper1od when herbage qual1ty and quant1ty are very 1ow

At the Agr1cu1tura] exper1menta1 stat1on,'Legon, catt\e’:;"'

'flost about 11% of the1r 11vewe1ght dur1ng the dry season-"

}S

'f(Rose Innes, 1960) The low ‘average annual 11vewexght ga1nl“

3 *-'of only 0. 2 Kg/head/day has been attr1buted to the efffctSQ':'

"-off{ the dry 'season on feed ava11ab1l1ty and q'a11ty e

(Montsma, 1963) Sm1th (1962) reported that Bos ’”dlCushff”'

i'steers on mature Hyparrbenla pasture ate a dry matterhﬁxc

'ff'equ1valent of 1 2%‘€R“the1r body we1ght when “the herbage*'

Attfsconta1ned 50% of d1gest1b1e Qrganic matter (DOM) but as thevﬁ‘?;7

-ty

-ﬁ_b}dry season progressed 1ntake of herbage fell to 0. 8% ofedd35f
i,jlbedY weIth when DOM dropped to 38% Marshal] and Bredonfhfhd
T'jt(1967) found that voluntary 1ntake of mature Themeda[f757
{;?ptriandra by Zebu steers was eQU1vatent to 0. 5 to 0.8 offftt:
ws_gthe1r ma1ntenance requ1rements,-, whrle o Elllott (1967)tf;jf

tuf,fmeasured 1ntakes 0 7 of ma1ntenance requ1rements byrjlnff

,f;;fAfp1cander and Mashona he1fers g1ven mature Rhodes grass
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'j‘There 1s ev1dence that cattle exh1b1t a’ remarkable ab111ty
N .

‘to recover followung La per1od vof restr1cted nutr1t1on»'
.:,(Yeates 1964 Butterfteld t966) This. capac1ty is ]tm1ted

ghowever,; under graznng s1tuat1ons W1th decllnlng forage‘
'.-qua11ty and/or ava11ab1f1ty (doubert 1954) ‘h r:7_~f'ﬁ

The phy51olog1cal consequences of low 1ntake of energy

_and of prote1n and other nutrlents are profound Growth 1s'ah~?

¢

'ff adversely affected by Iow energy and nutrlent 1ntake and the-

o sen51t1V1ty -of cattle to nutr1ent restr1ct1on 1s greatest in

_;&the neonatal perlod (chk1nson,' 1960 Ever1tt 1968)
'hModerate restr1ct1on of the calf from b1rth to 3 to 4 months
f.of age resulted 1n a proport1ona1 exten51on of the growth
| fper1od (Wardrop 1965 Ever1tt 1972 ‘Morgan, 1972)f ln the
,1West Afr1can reglons cattle 1nd1genous to the area/aref bred
'tfor ‘(h f1rst t1me when they are 3. to 3 5. years ;}

f;scattle may taKe up to 6 to 8 years to reach a mature we1ghtd'ﬁ

/

y_age and;r*

~of 250 to 450 kg (Oyenuga,_. 1967) . Poor nutrition of pregnant_' o

lucows may also result 1n 11ght b1rth we1ght of calves and

“hﬁﬁlactat1ng cows,; a s1gn1f1cant reduct1on in. m1lk product1on_i”‘f

;-g';(deffrey & Berg,_1971) Furthermore under nutr1tlon in. Athéajﬁ

| ";lactat1ng cow frequently resuIts 1n a fallure to conce1ve-;l°
ffﬁWdur1ng the subsequent breed1ng season (Lamond 1970) B

1ff;1 0 0 4 Managemant of Cattle

In the savanna areas of West Afr1ca, management oflfﬁh

":t?cattle ﬁfﬁs* varﬁable and many systems preva1l In



e

f'1966 Ormerod 197

-1
northern-most parts of the reg1on there 1s nomad1c graz1ng
and various aspects of m1xed and sett]ed agr1cu1ture N1ght

enclosure of catt \ and day11ght graz1ng is “common (Oyenuga |

Kraa11ng of cat,le severe]y restr1cts the d%ily t1me

.f-ava1]ab1e for graz1ng and has- been suggested to be, in part

respons1ble ‘for the 11m1ted we1ght ga1ns by cattle (Sm1th

\1965) Sm1th (1965) also ca]culated ‘that approx1mately 31%

). The pract1ce of n1ght enclosure or .

of . the nat1ve cattle in - Zambia had . 1nsuff1C1ent t1me to L

[¢]

~ graze dur1ng the ra1ny season wh1le in the dry season 'the

»

‘“.f"number was 47% Th1s 51tuatlon aroSe from Kraa11ng an1mals

e too early 1n the even1ngs and tak1ng them out to pasture too

Vithe Kraal are the respons1b111ty of the herdsmen, any delay |

ffthe1r performance (Sewell 1975) In West Africa efforts byp,.;;

‘late .i the morn1ngs Furthermore, 51nce the t1ﬂe of

);‘~'

d»‘ departure to graze and the tame the cattle are returned “to-

1n releas1ng cattle ﬁo pasture in the morn1ng forces thehf

fanlmals to graze at per1ods of the day when solar rad1at1on

fForbes, 1974 ) There are other reports wh1ch 1nd1cate that
fcattle partlcularly dur1ng the dry season are drtven da11y
-gover long d1stances 1n search of feed and water (F A D

f{1968 Lyt]egﬁ Mess1ng, 1976)

‘51 0 0 5 Diseases and Parasites o

Both c11n1ca1 and sub cl1n1ca1 dlsease 1n cattle reduce j§?¢;

-

yan

' and envwronmental temperatures are h1ghest Feed -1ntake _fs«7 o

Jl1kely affected by the heat load on the an1ma1 (Ba11e & ;
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individual governments and world organizations like the_~‘

 United Nations have led to the,control-andlin some areas the
. \ . . . - . . .

~eradication of the most serious 'cattle ‘diseases such as’

‘r1nderpest contag1ous bovwne pleuropneumonta and anthraxf
‘ tHowever outbreaksaof d1fferent dtseases per1odrca11y occur.
in localtzed areas (F. A 0 | 1969 F. A 0:, 1977) The role of -

’ 'management in the control of helminth ‘d1seases in beg? o

cattle has been 'rev1ewed by Sewe]t " (1976). -Vercoe and

C 'Sprtngelt (1969) found that when he]mtnths were ‘present
’ZHereford Shorthorn cross steers had lower dlgest1&1l1t1es of
}dry matter and n1trogen, lower n1trogen ba]ances,.and h1gheri{

'fﬁ d1alysable fecal n1trogen than ‘did Brahman steers However

» when helmlnths were'»el1m1nated from the catt]e, plasma'au«-'

‘ e
*gastro1ntest1na1 1eakage,, as:’ measured by d1a1yzab1e fecal

\‘\'

::n1grogen, was"reduced vands-total | plasma prote1n ’gWas<

'3,1ncreased The Qhanges were most marked 1n the Br1t1sh

;-;steers An 1mportant observatton by these authors was that

'7g~cond1t1ons no anem1a or hypoprote1naem1a may occur but

t

levels Of 1nfestat1on common 18>beef catt]e under fleld ﬁ;

*3losses of plasma n1trogen 1nto the gastr01ntest1nal tract o

| W_may Stl]] be 2 to 3 ttmes that Jn untnfested anlmalsﬁg Feed 5i~‘\

v1ntaKe reduced durwng many metabells d1seases and th1s

\f':decrease 1n feed 1ntake 1s observed 1n most gastr01ntest1nal

‘~¢yd1sorders of e1ther lnfecttous or para51t1c ortgln as wel] :Q

f;ifas many system1c dwseases (Ba1le and Forbes, 191&)

In‘West Afrtca a maJor constralnt to the development of

‘tf]arge areas of potentlal]y valuable agrtcultural land 1s the ;917?7

B e
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o +jpérsistehttlow-gnade anemia being manifest " (Murray etual.,

13

pfegence of tsetse flies (Giossina spp. ) .aan the
t}ypanosomiasis Qiseases they transmit.(Bourn,_1978). %setse
flies occur over some 10 million squarF kiloheters of the
African continent (Bourn,ﬁ1978) and in West Africa there is

a continuousﬁ‘sppéﬁa ‘of tsetse from the coast to the 14" N
R :

latitude (Squire, 1962). Only two of the ~seventeen West

African countries a?e_considéred tsetseffreg (Mauritania and
Niger) and'iwelve are classified as being heavily infested,

that is,-more than 50% of the land area is infested (Bourn,

'1978).Lf*rypahosomes; transmitted by tsetse flies causé

-a

, sleeping sickness oﬁybmén " and hagana of cattle (Drmerod;

1976) . Cattle can be infeptedmby any specieslof etse flies
ahd unleéss  animals are given prophylactic drugs tﬁeir
condition deteriorates in direct proport1on to the degree of
exposure to tsetsg flles (Ormerod, 1976). Detep1orat1on of

body condifion‘ahd the deve]bpment of anemia are the common

manifestations cf the d1sease (Murray et al., 1979). There
are, however. breed d1ffereq§§%§ in. toleﬁance . or -

.susceptfb1l1ty to trypgnosomtas1s ( trypanoto]erance ) with

the :\N'Dama breed belleved to be the most tolerant (Murray et

al., 1978). The trypanotolﬁgance appears to be heritable .

However, in areas where. N’Dama cattle come under heavy

cha léhge . from - the paras1tes, - some - of the

trypanosome 1nfected an;mals d1e while most that“ surVive

: often do so " in" a poor productive state with wast:ng,_

Sfunting,A'éborfion,, high calf mortality and with a

w

— 7}

it
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1979) ., Of " the breed groups common -in West Africa, the Zebu

is most susceptible to the trypanosomiasis “and the West
- . . . .

.African Shorthorn breed is intermediate between the White

Fulani (Zebu type) and N Dama in susceptibility

| An yn/EX calculated on the basis of reproductive
per formance, cow and calf Viability, miik production growth
and cow body weight enabled Murray et al. (1979) to compare
the effect of management systems‘ and cattle breeds on
trypanotolerance They found that for trypanotolerance .the
effect of management system was a 38% lower productivity
indexvper cow from the village herds compared with the ranch
or station situation, dBreedn comparisons using the
productivity index led the authors to conclude that tne
prodUctivityl of_}trjpanotoierant' cattle relative to other

indigenous types may be higher than previously assumed. see

above.

1.0.0.6 Daiiy Amounts of Animal Activ1t1es
‘In an“effort ‘to partition the daily energy expenditure

of domestic apifmals, studie5f have been conducted on the

isolated costs of such act1v1ties as rumination, feeding,

‘sganding, walking and grazing, Virtually all of these

studies have been done with sheep in research laboratories,

none of which are in West Africa This review draws"on _the

:available 1nformation which could be reasonably appiicable ,

for extrapo]ation to cattle in West Africa

Walking, standing and lying down studies conducted WIth‘



15

housed sheep and with sheep at pasture indicate that the
‘grazing 'rumtnant s ma1ntenance requ1rements over and above
‘those of penned an1mats_ are '1ncreased by 25 to 100%
- .(Langlands et al., 1963; Lambourne and Reardon,“ 1963}
Graham, 1964a; Young, 1966) . Osujt (1973) ‘as_ reported‘ by -
- Osuji (1974). suggested that the 1ncreased energy expend1ture
might be due to the 1noreased overa]] costs assoc1ated w1thp
graz1ng,"iespec1a11y the costs of wa]K1ng to and harvest1ng'
the forage‘ Furthermore w1th both catt]e and sheep it has_
been reported that grazing t1me\ increased 11nearlyt’as
‘vpasture availability decreased (Lo}green:.et ‘al.  1957;
Arnold, 1960) | ‘ . | |
. An1mals on poor pasture are reported to spend more time
standwngv and walking about than conventtonally housed;'
antmals‘ (Graham, 1964a)t}’in}Asheep‘andvcattle the‘cost of  *
‘M'standing over tying has variousty been found to range from
0.25 to 1.59 ku/kg/hr (see Osuji, 974). e
The costs of horlzontal locomot1on 'ach:eved usually by
force- walk1ng an an1ma1 ‘on a treadm111 have been determined
| by various workers W1th sheep Clapperton (1964) found that
‘the energet1cﬁ cost of walk1ng }s-,'oni average . 2 5y'

'Joules/hor1zonta1 Kg meter and thts vncreased w1th speed of

lwatktng The vert1cal component of the cost of hor1zontal4",p

flocomotlon was 26 6 Joules/vertlcal kg meter ~In h111y"v'

7»‘&p1aces therefore gra21ng 11vestock w111 expend more energyrf73

’frinh' searchtng hfor; feed than an1mals on level ground

'Furthermore, 1n seasons of drought or severe feed scarcity
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s

" animals are forced to expend extra energy in their search

for> feed under graz1ng systems wh\ch are bastcally nomadic
such as pract1sed in parts of West Afrjca by the nomadic
Fulanis (Oyenuga, 1966 F.A. D  1968). The energy costfof t
eating. has been shown to be a d1rect funct1on of .thei ttmer
spent eat1ng by“ sheep -(Dsujl, 1973)_as reported by Osuji
‘ be

t1974)A while = the cost of grafﬁng activity has
_suggeste&* to be much greater than the cost of eat1ng '
' (Webster, 1972; Holmes et al. 1978). o
Eat1ng w1ll be cons1dered aga1n 1n sect1on‘two Fact rs
‘vcontr1but1ng to this increased expend1ture may tncjude't'ef
~'energetic cost of prehension,t}mastication, salivation and
) other«’"physjo]ogicat L changes assoc1ated ‘with the act
(Webster, 1972; Osuji et al., - 1975). Websteru {1879) -
summarized the 1nformat1on on the energy cost of rum1nat1on;
'and obtained - an average value of 16‘7; Joules/m1n/kg\
l1vewe1ght for cattle }‘-.:} Coe | v

The . var1ous energy cost values are summarxzed 1n Table

1

i 0 0 7 Conclusions from the Review of L1terature

| 0 . . |
In hot, rad1at1ve env1ronments more than two th1rds of.

the dally heat load on. graz1ng oattle could be due to solartdyt

' rad1at1on An1mals that are heat -stressed reduce‘ the1r}gﬁ
k'voluntary feed 1ntake ma]e an1mals have a depressed sperm"“
:-concentrat1on and mob1]1ty and female an1mals ._poss1bly dUe'.‘

-‘tto the d1ff1cu1ty 1n‘detecting estrus, have low rates of .
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fert111zatlon In some cases embryontc morta11ty OCCUrs. iﬁ’"
pregnant cows. In many parts of the trop1cs part1cuTarTy (h;.
'}those areas where the dry season is long. there are./mde~
seasonaT vartat1ons - n' - the qua11ty and quanttty of feed

Graz1ng an1maTs may consume only up to 70% of thelr ,da11y;4

' .'energy requ1rements for ma1ntenance Wh1le poor nutr1t1on of’A»'

'}Tactattng cows fleads- toﬂ s1gn1f1cant reduct1ons‘*t m1TK_ -

-*product1on _and a poss1b1e fa11ure to conceive durtng thef
- subsequent breedlng season, any feed restr1ctton at any age

t'results 1n reduced rate of growth

The practlce," among trad1t1onaT herdsmen of Kraaltng"in

:.cattle_ has been suggested»_to restrtct thev da11y t1meﬁ
bﬁlavallable for graz1ng Disease 'and paras1t1c 1nfestatton

cause. morb1d1ty in cattle*~ln part1cuTar the prevaTence of’r

hftsetse f11es and trypanosom1a51s in many parts of the West

'v/(;%

~Afrtcan savanna zones 1s of much concern The Zebu breeds,j_{5

"SUCh : fi:thef' WhTte : FuTanlt are most susceptxb]e_[tosfaw

:trypanosom1as1s Under cond1t1ons of poor nutr1t1on }and -

,heavy chaTTenge from trypanosome paras1tes even the normallyftb

h [;-requ1rements

"Titrypanotolerant N Dama cattle become morbtd The extent off::j*
X phystca] aCtTVTtTGS by cattle coqu affect the1r energyf-iff

“d; ut1T1zat1on and 1ncrease , the1r ma1ntenance enengyff,fn_

fIn the follow1ng sect1on the cost of feed1ng act1v1tyb?;wn

"’1n cattle is cons1dered The study was conducted The _fﬁi>

”fviiUntvers1ty of Alberta Farm and has been prepared as aer‘T

ffy501ent1flc paper w1th Jo1nt authors The sectton follow1ngt'_f



the paper (chapter 2) contains an analysis of :the ,catf1e'

management’Systems in seleétedAdiétricts of Ghana.



2. ENERGY COST TO CATTLE OF FEEDING ACTIVITY"
o ABSTRACT B
| F1ve steers‘ aged 18 to 20 months and we1gh1ng 300 to

:400 Kg were offered f:ve chem1cally and phy51cally d1fferentfvf’

- feeds ‘in .a Lat1n' square de51gned study w1th repeated‘-

fobservatlons (morn1ng and afternoon) -Energy ' cost iof

1ngest1on was calculated from the 1ncreased rate of oxygen_[

‘c:uptake The feeds were pelleted concentrate (50% barley?i

:‘gra1n 40% alfalfa meal a9% soybean meal, and 1% salt trace

Im1neral and v1tam1n supplement) pelleted a]fa]fa,; a]fa1fa'ﬂ'f

}hay, ChOpped grass hay (70% brome. 30% fescue) and choppedlf}_ifl’

'-fresh turn1ps The pellets and hays conta1ned approx1matelyl'
't190% dry matter wh1le the turn1ps conta1ned only 14% dryh

- The rates of 1ngest1on d1ffered markedly vamong feedsa o

7'tdur1ng ‘ l1m1ted (15 to 50 m1n) tw1ce dawly eat1ng-:5‘

':»?per1ods On dry matter bas1s the pellets were consumed mostib””T

[T'Pap1dly a rate of 130 to 138 g/mln wh1le the haYs wereffy"fyf

’75fconsumed at about 38 g/m1n and the turn1ps at 30 g/m1n

The energy costs of 1ngest1ng feeds per m1nute spent],:ﬁf}

',;eattng were f}s1m1lar ifforu”all; rat1ons (27 6 to 35 BIff;f?;

fchoules/m1n/Kg body wewght However,, because of dtfferent‘ﬂaflu

-f?rates o? 1ngest1on._ the energy costs per Kg of dry matter}#w*eh-

'Af'Th1s study was conducted pr1mar1ly by the author and
prepared as a scientific. paper with coauthors B.A, Young,_yu
‘A.M. Nicol.and A.A. Degen, University of Alberta, Edmonton.

t:57Canada The f1nd1ngs were presented at the 71ist.. Ann.

‘Meeting, Amer Soc. Anim.‘Sci., Tucson; Arizona: duly
~ 28-August 1, 1979 (Amer Soc Anlm Sci 7lst Ann Meeting
'f,lAbstrgcts,» PP 353) R o



e _ca]ves

'7i§¢feed

5

-ingested“oer'kg body weight were, for the pelleted feeds 222

'J*to 238 Joules, for the hays 1029 Joules and for the turn1ps;;i

1427 Joules ‘
| INTRdDUGTION

The ' act1v1ty of feeding ‘15 a t1me consummg venture'

espec1a]1y for the free rang1ng rumwnant The energet1c cost

1'of feed1ng has been well documented for sheep (UstJanzew o

‘1911 Graham,/ 1964b : 1966 Young, 1956, Blaxter, 1967
'thebster ~1967 OSUJI, 1974 Osu31“ et 7al;;, 1975) .. More

“,recently Holmes and assoc1ates (1978) have used fa, mobxle.'

?“hood to study the energy cost of feed1ng act1v1ty in, graz1ng‘;-'f

dhf;cattle,. the present study was undertaken to prov1de data 0niwf’f

'vthe energy costs to cattle of 1ngest1ng feeds wh1ch dtffer';j_n

s
S

In v1ew of th 11m1ted 1nformatton avat]able forf.e'

’fmarked‘y 1n bOth thSTCa] and chem1ca1 form and to .

E——

MATERIALS AND METHODS
Experimental Design

'“'-ti The study was a 5 X 5 Lat1n square des1gn us1ng f1ve 1817ﬂ;fg

S

'{fﬂjdeterm1ne the contrwbut1on to the total- energy requ1rement;ff@”

the :an1ma1 ar151ng from the cost of 1ngest1on of each73hf

‘d#;fto 20 . month old cross bred steers we1gh1ng 300 to- 400 hngf;:;
-fi;ﬁ11vewe1ght and f1ve feeds (Table 2. 1) Measurements' of,‘dfv

,'*doxygen jand feed consumptton were taken on one an1mal eachf o

[y»i

;;:;and afternoon (13h30m to 16hSdm When measurements were .sffiffa

“fzﬁgday dur1ng 3 h per1ods 1n the morn1ng (08h30m to 11h30m y)frti':
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“not being ‘made .the‘_cattle ;were housed 1nd1v1dually in
t straw bedded stalls‘ (4 m ‘x 3‘m) They were offered‘thelr
daily ma1ntenance rat1on (approx1mate4y 550 kd/Kg me75

:’_N,R.C : 1976) tn two equal port1ons at 09@§Om and 14h30m

‘ﬁfwater, and m1neral12ed salt were avallable except when

7measurements Were be1ng made on an- an1mal The steers were
’?ewe1ghed tW1ce each week and were accustomed 'to “gthe

‘fh_measurement procedures and the part1cular feed for at least
fﬁ_’one week pPlOP to measurements }

| | Rates of oxygen' consumpt1on were Ameasured us1ng ‘él‘

fventllated hood w1th a capac1ty of 876 l1tres attached to a

'fb”freSp1ratory gas analys1s system (Young et al 1975) A1r was

drawn through the hood at a constant rate of between 245 and |

‘5'250 l1tres/m1n and oxygen content of 1n901ng and. out901ng

l

i Vna1r was analyzed (Taylor Servomex, Type DA 184&Sybron Corp ,;;_f

"viSussex England) DUrlng each test the an1mal was conf1ned
~wa1th 1ts head conta1ned 1n the hood for at least 30 m1nutes

;jrfpr1or to feedJng, for the feed1ng per1od of 15 to 50 m1nutes

"‘,7and for at least one hour post feedlng Heat product1on was jﬂ@

ﬁealculated u51ng a calor1c value of 20 5 kd per l1ter of Oz

”)ii?lMcLean 1972)

The energy cost o$ 1ngest1on was calculated from the

‘,jf;ff1ncrease 1n heat product1on (H) as

G g}{H (Heat productlon durlng feeding & recoveny perlods)f};f?ftdf

—(Average heat productlon during pnefeedlng &

el B

postfeedrng periods)
/

f.?fThe energy cost of 1ngest10n was expressed e1ther as the
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| 1ncrease “in heat'prodUction per minute spent:eatdhg or the
~increase 1n heat productlon dur1ng feeding per Kg ,off dry

' ~matter (DM) 1ngested per kg ]1vewe1ght

H

The data were. anamysed us1ng least squares analy51s ofs o

5,var1ance for unequal numbersv (Harvey,” 1960}. Dwfferences

- mong means were tested us1ng Newman Keuls test (Steel —+and p

. Torr]e,x1960) Est1mates of type 1 error were obta1ned ‘as ;'A

,differences" between an1mal X pertod Jnteract1onv_and -

4

7.wtreatment sum of SQUares e ,'-f;'s'}' R | s

RESULTS AND DISCUSSIDN

-

" The ";ffect of t1me of feedmg (mommg or a”e"”"o")"

On: an ‘as- fed ba51s the turn1ps w1th a. h1ghtf"

”among;:eeds When the rates of 1ngest1on were expressed on ajﬁi”

vf1cant and the pooied resu]ts are reported The'- .

ts of 1ngest1on of the feeds are summar1zed 1n,:,f

ontent were consumed at a rate of 196 g per m1nt7"'
ﬁfnot s1gn1f1cant1y d1fferent from 150 g per m1n for”f{»'
feeds The hays however,»were consumed at a rate q&',?v

g per' m1n resu1t1ng s1gn1f1cant dwfferences.t}

T{fdry matter bas1s the tugn1ps and hay d1ets were consumed at;wrtf

}jlms1m1lar rates (Table 2 2) and were d1fferent (P<0 01) frOm;ﬂfe_

ftithe rate of consumptton of pel]eted feeds In stud1es w1th;[f}f

L

€t;9 month o]d Fr1es1an calves Holmes et at‘ (1978) Peportedt7fjj

'Yf;rates of 1ngest1on of 20 g DM per m1nute for cut pasture'fif;

;(fresh and drted) and 14 g per m1n when calves Were allowed.:pff

urthermore,_the rate of eattng was s1gn1f1cant1y
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A
related to l1vewe1ght in two out of six regress1ons In our
'i studyg,_the steers were cons1derably heaV1er than the calves
used by Ho lmes “and co-workers,' and 1hd1v1dual‘ antmalg“
d1fferences were not 51gn1f1cant posSﬁbly because of the'

51m1lar background and treatment g1ven to the an1mals pr1or'

-~ to and dur1ng the study ; However '1nd1v1dual ‘ an1mal"

' dtffenences' in,,‘for example, b1te size. ar appet1te could,

1nfluencé rate of 1ngest1on of feeds Compar)son of results‘

e

| S from sheep rw1th those from cattle (Table 2. 3) tends ‘to -

emphasize' spec1es,:7feed type and poss1bly management _

51tuat1on d1fferences W1fh regard to the rate of 1ngest1on

The energy cost of 1ngest1on was 51m1lar for all feeds_5~*

,'Z when expressed on the ba51s of Joules per m1n spent eatlng: |
- ”.per' kg l1vewe1ght (Table 2. 2) The values of 27 6 to 35 6
| Joules per m1n spent eattng per Kg l1vewe1ght were, s1m1lar
, to the value of 29 5 reported for cattle by Dahn (1910) as
'»w c1ted by Dqu1 (1974),,and the energy cost to« calves. of‘ft
consum1ng several types of feeds QHolmes et al 1976)
Furthermore, the wvalues (summar1zed i Table 2 3)

”t 51m1lar _to those reported for sheep (UstJanzew,“ 1911‘v
Graham, 1964b Young.,1966 Webster and Hays, 1968 USUJl R
1974) The fact thal the energ@ cost of consum1ng a w1de;'h

) B
range of ratlons was s1m1lar whe%>eXpressed as Joules per

“ﬁVHTﬂ m1nute spent eattng per kg l1vewelght 1rrespect1ve of thei[f?

spec1es or rate of 1ngest10n,_ supports the conclus1on ofgfk,

Holmes et (1978) that energy expendlture durtng eat1ngiifﬂ

or graz1ng by an1mals was relattvely constant per kg l1ve—t

el e
"“u
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\ ‘ _ .
we%ght. Osuji (1973) as cited by Osuji (1974) also reported .
that the energy cost of eating_in”sheep varied dtrect]y'with
the time spent eating.

When the energy cost of ingestiontwas eXpreseed.On'the
basis of kg DM ingested there were marked differences ' among
feeds tTab]e 2.27. The:pelleted feeds cost only 222 to'238b
Joules per Kg DM  per Kg liveweight ~while the cost Aof
1ngest10n of the hays and turn1ps wer'e three to six times
(778 to 1427 joules /kg DM/kg l1vewetght)' these values.
Because ‘cattte‘ingest feed more’ rapidly tﬁﬁn.sheep the cost
of this aotivity; when expressed AH‘a DM  intake basis was
very niuch less for cattﬂe:(fable 2.3). CatveS‘tend to expend
about twice the energy in'ingesting grass than,‘young adu]t{
cattle. | f - |

The oontributionAot the energy cost ofdingestion to the
daily energylreduiQe%;nts of cattle is summarized in - Table
2.4. While the cost of ingeetton for the‘different feeds
represented a 15 to 70%(increase in energy'expenditure.while

~the an1mal was . actua]ly eat1ng, ‘this cost was only about 1%
of the total datly energy expendtture for the ~pe11eted
ratton, 3. 8% for the grass hay and turntps and sl1ghtly over
5% for the ]ong alfalfa hay . Ca]cu]at1ons by Holmes et ﬁal.
(1978) 1nd1cate that 'the energy expendtture due to eating

‘ could account for O 1 to 2% of the ME of h1gh qua11ty feeds

.and for 1.3 to 15.7% of the ME. of Tow- qualtty feeds.

Matntenance energy requ1rements for the graz1ng an1ma1 have

been reported to be 25 100% above that for similar penned
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S

animals (LangTandefet'al., t963;\Hutton,l1962, Lambourne and

~  Reardon, .1963)t Thus,afor‘the.range animal which must spend .

considerable time to obtain its‘feed, a greater 9portion,‘of
its da1ly energy requ1rements 1s 11ke1y to be expended not
only in  locomotion but also in "1ngest1on }_of{ - feed.

Furthermore, feeds W1th h1gh energy costs of'ingeétion '

g: 1ncrease the metabol1c ‘heat Toad. In hot env1ronments,

t-an1ma1 s heat product1on could therefore be - of cons1derable;tg.-

adopt1on of management pract1ces and feeds wh1ch reduce an“

'{advantage fFOP examp]e, for, cattle consum1ng long poop~ﬁ"

'dqual1ty grass or hay the"cost of 1ngest1on and heatﬁ,

:7productlon would be much greater than 'when comparable;.

amounts of pelleted or concentrate d1ets are consumed

8

© e
s



| | 3. CASE STUDIES
3.0.0.1 Introduction |

The area covered by*savanna.vegetation in West-Afrfcaat‘

is extensive (Figure 1) and var1atlons in  local conditions

nwithin the”rdifferent_ vegetat1ve zones are'partly;due-to

l»edaphtc and - bjotic ‘jfactors 'Thev_ overr1d1ng factor

‘1nf]uenc1ng _the gross de]1neat1on | 1nto theo vaf{ous'
.vegetat1ve zones 1s cT1mé¥e Ra1nfa]T s, the v1taT element}a,da
, the dlstr1but1on -of- wh1ch closely fo]lows the vegetat1onf
»;zones (Keay, 1959) Some of the coastal ra1nforest areasd
' *recelve over 2500 mm of annuaT ra1nfaTT but areas along -the

15 lat1tude may get only 250 mm of ralnfall ‘(Thompson -

‘potent1aTTy ava1TabTe feed for gra21ng cattTe Other factorsf;fu
:Sand d1seases and stresses 1mposed on 'an1mals by th

”’aeff1c1ency of cattle The genetlc potent1al of the breed off,lf"
tf,cattle also 1s 1mportant In order to exam1ne quant1tat1veTy5

"ydthej_1nfluence of env1ronment and management on product1v1ty}‘hbf

if}Ghana w1TT be ,treated in the nature of case studles Thedf‘ |
"Tselected d1str1cts of Bawku, Tamale and Tech1man occur s
5 respectlvely, 1n the Sudan Gu1nea and Der1ved Savanna zonesrybs”

Vof Ghana (F1gure 2) The naming of the d1str1cts for each

'ucase study 1s 1n accord w1th a maJor town or center of the

YR

",*1965) The amount and var1ab111ty of ra1nfaTT 1nf1uence -

_'plant growth and therefore, the quant1ty and qua11ty of*jg¥:

"'such as management practwces, the 1nc1dence of an1mal pests'bvv~

: '.ffenv1ronment coTTect1veTy 1nf1uence the product1v1ty dz;ftf

7fsiof cattTe in the savanna areas of West Afr1ca three areas 1n'a‘ff
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“'"i';.mm per month the Gutnea zone and some southern port1ons ofﬁt-nft

'%d',~dtstr1cts ‘are’ 956 1084 and 1345 , respecttvely (Ghanatiagf;

"ef_ hwgher in the Bawku and Tamale dlstr1cts as compared to the f} f'
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w.region. The' Guinea Savanna is “the largest of the three,
ﬁ_vegetatlon types in: Ghana but thls 1s ‘not the ,sltuatton, in'

the. other West Afr1can countr1es (F1gure 1)

' The' three /areas }for case study were Selected;-'o;f

, represent the range of savanna type 1n Ghana Some: Cllmath
,,ilvar1able5' Wthh dtst1ngu1sh the d1fferent areas are plottedirr'

- in F1gure 3 In the Bawku and Tamale d1str1cts ralnfall

‘ .

i“occurs 1n a s1ngle perlod (Apr1l to - October) w1th a peak 1n;f-f5.
_';August or September Ra1nfall in the Tech1man dlStPlCt is
“dfb1modal W1th a maJor wet season occurrwng between March and‘t”"'
""f'Uuhe.or duly, and ‘a m1nor Wet season fall1ng betweenf .
h'iSeptember and November Thus whereas the Derlved savannatfefv

't5jzone is blessed w1th 7 to 8 months w1th ra1nfall of over 80f'_qdw

Hrwt.the Sudan zone (for example Bawku) have only 5 ra1ny monthssf;?fn
'.hand the number ‘ra1ny months decreases as one pPOCGEdST

t717f-northwards The number of ra1n days PeP year follows thétii:aﬁ

d'?;monthly ra1nfall pattern (FlQUpe 3) and the mean annualii’:J

VAtf.;ra1nfall 1n mtll1metres for the Bawku Tamale and Techtman:"

ri;-tMeteOPOIOQlcal ’ Serv1ces Cl1matolog1cal Tables 1972 L
;tAgrlcultural Extens1on Handbook (Ghana) Monthly Pelat1Ve”-"
1hum1d1t1es are h’gh dUPan the wet season and low dur1ng thedrth\
_;edry season,: the low values beang more pronounced 1n the‘
. Tamale and Bawku dlstPlCtS than the _Tech1man area ,

;_Monthly maxlmum and m1n1mum temperatures are however muchf
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eTech1man ,‘distriCt (F]gure ' 3),1;:Theff'annua1 | averaget B
' temperatures among the d1fferent vegetat1on zones -1n Ghana )

";are however"stm11ar' and are 28 ke C for Bawku 27 8 C for

\

“:Tamale and. 25.7° C. for Tech1man ? (Ghana ' Meteorolog1ca1y;_‘.

'i,Serv1ces C11matolog1ca1 Tabtes,'1972)

'-ﬂ“\ In ,add1t1on the" c]1mat1c d1fferences 1n the case f

-f»study areas there are var1at1ons 1n soc1al practtces,_ breed_'. ,

'? compos1t1on of cattle, herds and management pract1ces,__~7’”

_'v.:fpasture compos1t1on and seasona1 water resources

There are very few measurements of the pasture speCHes“t;,

‘f@a‘compos1t1on and the quant1ty of feed consumed by graz1ng;{':h“

jcattle 1n the West Afr1can safd_

.‘t:ttcompos1tton of natural grasslands are mostly qua11tat1ve W”RHPf».R

vff ature (Rattray,.1960 Rose Innes, 1962 Whyte, 1974)

‘:h'fthe feW quant1tat1ve ones have been re]ated to the effectsa R;fif;
"fﬁnof burn1ng and have 1nvar1ab1y excluded the 5role: of thé¢A§;V

"7,:graz1ng an1mal 1n 1nf1uenc1ng spec1es compos1t1on (Ramsay &f:fff"f7

f

sfﬂfltRose Innes 1963) It wou]d be des1rable to be ab]e htoithLQﬂf

zone Reports about the,ht:iu"

t":F.'[est1mate the totalv nutr1ent 1ntake Of gP321ng cattle fromi;igtigt

't;,knowledge of the proport1ons of dtfferent spec1es of herbage;thfgl,f

'T°;¢onsumed | what parts of plants are eaten, the chem1ca1 andfffsf:so

1,phys1cal charactertst1cs of the compos1te d1et and thé;’

';”eff101ency w1th whlch the feed 1s ut111zed by the an1mal to-

u{iprov1de usable nutr1ents Est1mates of feed QUalxty 1n termsf~5?i~7
IR nffof dry matter, crude prote1n and crude flber contents w1lll,dif;*j

'fftbe presented in each case study s1tuatlon and further'”" .

"'ng_est1mates made of the d1et consumed by cattle durlng the wet‘

. Cec
B ~
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-_gand"dry' seasons. Also esttmates of da1ly dry matter ‘intake:

R and hence 1ntake of metabo]1sab1e energy (ME) and apparentlye

'j»__'d1gested crude proteln (DCP) ww]l be con51dered

Follow1ng descr1pt1on of each d1str1ct .and 1the'

o _cond1t1ons ex1st1ng that affect cattle ralsed from natura1<v:,_f'

vt]grasslands._ an 1energy budget analys1s 'iS' presented for

lt.tYP}cat cattle dur1ng the wet and dry season57 A br1ef1"

descr1pt1on 1s f1rst g1ven of the method of energy budget1ngff:’

- 1then, vff; cons1stency '1n presentat1on,' each case 'studyff-

e

”‘d1str1ct w111 be’ conswdered 1n the fol]ow1ng format

‘“jf;a)j” short 1ntroduct10n g1v1ng deta1ls of each‘

locat1on and the character1st1c5' of cattle_? J -

‘*Hmanagement ~;Iﬂg”'*

"7b)ffthe cl1mat1c e331ronment and how 1t re]atesf{ffgﬁ

’:Ef;ifh,iffzsfj“dto the vegetat1on zone, ta”vﬁ“

”1‘ft,ﬁc)l?the non cl1mat1c and_ other i background,fd;f;t

"177j1nformat1on such as farm1ng pract1ces dry]idffgf

: "»,ﬁ;season flres,;1nc1dence of tsetse f11es,;‘v

”tﬁ-dd)fiest1mates of feed qual1ty. d1et compos1t1on}7sfffh

'bfﬂhfand da11y feed 1ntaKe dur1ng the d1fferentdbif7ff

'd’;seasons DISCUSSIOH of the bas1s of theseg;”t
Tal,f;ﬂrfjiff[fdif;aest1mates is 1ncluded ,h ‘_, _‘ }L;v. -
o .vvaﬁﬂettvest1mates of da1ly an1ma1 act1v1ty dur1ng

Rk cfeach season and a dlscbss1on of the bas1s of
N fhjfs;SUCh estimates, hw ;"1 | ,'z p h' h o
”afij;f)eian ‘energy budget calculated for a typ1cal

’ff;than1mal,‘a non- pregnant 3 year old he1fer
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"vao1lowing the co%sidefatton"of}a1l»thhee}cases»there'is a
L genera] d1scuss1on and an._oyera]1 intefbretatton of tthéi_'

fdf1nd1ngs~\f_t

:’-’3 0. 1 The Energy Budget |
The ba]ance between the factors wh1ch contr1bute to- the e
ake by an1mals and the1r energy »uttlwzat1on»f

'fthe

-'1nf1uences

growth pattern of an1mals | Dur1ng theff

’b'est1matxon of energy budgets of - an1mals Kept 1nd00P5 and tiﬁ:r-'t

”ftcond1t1ons c]ose to thermoneutraltty the effects of thevff”_

’*env1ronment are mlndmaI; Under f1e1d cond1t1ons rad1at1onif

- e .
‘_1evels : could .‘be cons1derab1e and the env1ronment
‘acont1nual§y changtng W1th regard 'gb w1nd speed "andff‘t?

'°*5bﬁ:d1rectton ‘ddre]at1ve 8 hum1d1ty ;anqu rad1at10n fluxes - S

' “fi(Robertshaw and F1nch 1976) Ca]culat1on of the energyd:ft{”

'ttfibudget excludes the dtrect 1nf1uences of the cl1mat1cf]ffj.

uuccond1t1ons on the an1mals Assessment of the energy budget;;!ta

'"tfiftncludes measurement of feed 1ntake, the eff1c1ency of 1tsﬁﬁf;t,

"ubfut1l1sat1on for ma1ntenance of body 1ntegr1ty and d01ng work

'”tfiand the eff1c1ency of 1ts ut1l1sat1on for Prote1n and fatff f¥7

'tfb;depos1t1on and the synthes1s of othev DPOdUCtS

ixﬁGernergy budget for a typ1cal antmal in each of the case studysfy??‘

:dtstr1cts It has been assumed that the energy ut1ltzed for?;?f

"5ft?ma1ntenance and 1n act1v1t1es such as stand1ng, walk1ng,'7’J

A number oégassumpt1ons w111 be made 1n ca]culat1ng theof’i~”

af{grazvng and rumtnat1ng account f r_ the d1fferance :;inftha”

‘: :;1metabol1sable energy (ME) 1ntaKe and ME content of da1lwat::

R
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';}iVeweightj ?l:1055:°AS'thedenngy'VaTUekof‘Tﬁ?eWeight'

..‘Shorthorns and Sanga cattle (the breed -

ﬁfhat w111 be used 1n the calculat1ons) have, f

» not bl det@iiined, an average value for catt]e of 20 MU of

©OME pel *'f~ga1n fs used (A R. C.., 1965; M.AF.F. , 1975;

 ,;st5s;e i ?The same va]ue also is. used in. calculat1ons;d

'direlatlngl Jfgm1qvewe1ght loss In the conclud1ng d1scuss1on.-kb'-* )

,.5

17hf the 1assumpt1on w11] be cons1dered

*"relation’

‘}erved 11vewe1ght gains and losses by cattle

‘ .

%fS1ng from -fﬁéf- calculat1ons [é_d poss1bleﬂf'f“=-j'i
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',;3 0.2 CASE A: BAWKU DISTRICT -

|

Ve !
"3 0 2. 1 Introduct1on f_=~_~ '\( e
Bawku is " a town of about 2% 000 1nhab1tants and it s’
-1.s1tuated in. the north eastern corTer of Ghana (Tat1tude 117

“’OB’T N and long1tude 00 16’ The vegetatlon is descrlbed

”:':as Sudan savanna woodland (Keay, 1959) and the area covéf/o

bef th1s vegetat1on type ”isf approx1mate]y 1955 square
_»Kitometers ( Lane, 1962 F1gure 2); The townsh1p of Bawku 1s

1~,approx1mately 230 meters abov . mean sea tTeveT (Ghana

vifMeteoroTogtcal Serv‘bg_,sh'“tjt T'e”Sudan savanna beTt

'f:'west Afrlca ei§f some 75 to 150 km from north to south and

Ts7stretches from the Senegat coast
gSudan and beyond (Crowder & Chheda,i 1977 F1gure -T);

75_Throughout the sudan savanna 1t 1s gdensely populated w1th

VVG,-?cattle,? ma1n1y of the humped Zebu type Compared w1th other

- hfdparts of Ghana, the BawKu d1str1ct has\a very h1gh dens1ty

»'jeaf;of Zebu type catt]e and crosses{between the Zebu and other ff7,li

‘\\

v‘"ffeilocal breeds such as the West Afrlcan Shorthorn and he,‘¢;«v

through N1ger1a to the ;ft'

’ffiN Dama £ Some characterlstlcs _of3 cattle breeds d ;“55;;

."fethrossbreeds 1n Ghana are summar1zed 1n Table 3 1 The age of

'7T,?f%5anga cattle t f1rst ca1v1ng 1s between 3 and 3 5 years

%

VGQ?SQ’Th1s is s1m11ar to thatqgof other breeds -¥n the Bawku {1ft“

“Vﬂffd1str1ct and the Sudan savanna The heav1er calf birthwelght

of the Sanga crossbreed 1s cToser :to that of 1ts Wh1te

Fulan1 s1re than to 1ts Nest Afrtcan Shorthorn dam Female ?Ff{fftn

f”v'ﬁl"“
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Sanga cattle we1gh a 11ttJe over 300 kg at 3 years of age as
compared to -about 170 kg by West Afr1can Shorthorns. Male .
} cattle generally we1gh heavier than females at a]l ages. A
Sanga heifer W111 be used in calculat1ons re]ated to the
‘da11y energy budget of cattle in the Bawku d1str1ct
3.0.2.2 Climatic Environment .
The general c11ma%qc conditions of the Bawku area are
summarized in F1gure 3. Deta1ls of cl1mat1c parameters are’
presented in Table 3.2. Because of its trop1ca1 location,
da11y temperaturesf are h1gh and Qmean month]y maximum
temperatures vary from 30 to 40°C w1th an annual mean
maximum of 34.6°C. Month]y m1n1mum temperatures are about
" 11°C below maximum temperatures with the lowest m1n1mum
temperatures occurring' during the months of NoVember-to
. January: this‘period is therhadhattan :season‘ during which
'hot,‘ dryx and dusty northeasterly W1nds from the Sanara'
‘desert, blow over the region. Relat1ve hum1d1t1es are very |

Table 3. S)

.: y]ow durmng the harmattanp§Eason |
~ The nths of Aprll to Dctober are relat1vely more

um1d an§~T:lattve hum1d1ty at Oghéfnﬁahcreases from 61% ..at

the beglnnlng of the wet season 1n Apr11¢ reaches a peak of

82% in August and then drops off §harpty in m1d October at

4,

- the, end of the rainy season Relattve hum1d1t1es atqﬂShOOm“:

. fall into an 1dentical pattern as those at 09h00m but’ vafuesbé

are generalf% lower in the afternoon There are 82 days in
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' the year that are classified as receiving 0. 25mm of'rainfall

or more in a day (Agr1cu1tura1 Extension Handbook (Ghana) ,

‘1977) and the number of raindays roughly paral]e]s the

amount of ra1nfall-‘reoeived .per ‘month " (Table 3.2). The

" wettest months are August and September which record 238 and .

200mm of - rainfall, 'respective]y. Five months  (November ;

: thPOUQh ‘March) receive insignificant amounts  of |

" precipitation.

Behneht'(1971) has calculated:that the Bawku distrjct

has a mean annual ra1nfall def1c1ency of 813 mm,. that is,
the d1fference between prec1p1tat1on and evaporat1on isa
~negat1ve va]ue of 813 mm and th1s has serious consequencesd

'-for‘ erop. growth and for anlmal product1on - The annUatt

»-

dependable ra1ﬁfall is approx1mately 762 ‘mm _(Ussher 1969)r:

»‘_and almost a]l of th1s falls 1n “the wet season (F1gure 3 3
‘Tab]e 3.2) Solar radtat1on 1evels are qu1te hlgh w1th dallyl
'r:meanss“of 1.8 Kd per cm2 (Ussher 1969) . ThTS is assoc1ated,"

w1th br1ght sunshine hours averag1ng 7 2 hours/day dur1ng¢;:'

the_ wet seasonﬁgnd 8 6 hours/day dur1ng the dry season The%

fv‘average day has about 12 hours of daylxght and th1s does nots"M

",fvary very much over the year (Ussher, 1969) ' }35\j1’:”

Populat1on den51ty in the Bawku distr1ct varies betweend

.c'

80 and 150 persons per sz (Benneh 1971) and settlements are:

tjn the “form of compound houses surrounded by the compoundf

farm (Lane, 1%62).VF1gure 4 d1agﬁammatlca11y 111ustrates the o

o -
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Figure 4. Illustration of settlement'type‘&n the Bawku District
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typicall settlement arrangement,- At the outsktrts of the
COmpound‘farming‘area'there-are a few-'fd1stant’ farms and_¢
old . grassy fallows compr1sed ma1n1y of short grasses and”
‘ short trees and shrubs (W1lls, 1962) | | |
” Land tenure -in the Bawku d1str1ct ‘15_ by communat°'
" ownership Gra21ng grounds are therefore communal and made ‘
up of the old Tal]ows and uncu1t1vated tree savannaA (W1lls,'
1962) Water may become scarce 1n the dry season and cattle

'are then dr1ven to d1stant graz1ng grounds 1n search of feed‘

"and water Thqs pract1ce 1s w1despread in all parts of the_.

"-'fSudan savanna zone

Df the trees 1n the Bawku d1str1ct the most common are,‘vt*"

_.s;AcaCIa spp and econom1cally usefu] trees such as Dawadawa:”;fgif'n,

;',(Pankia clappertonlana Keay) and Shea butter (Butyrospermumf“y’

';iparkll - Kotschy) (W1lts,ﬁ_1962) The grass genera 1nclude}'}:{hn}5s

rﬂhAndropogOn, Hyparrhenla,r Pennlsetum Cynodon,u. Lcudetla,gft'*f“7~'

- yyAristlda (Rose - Innes,.1962) Under the graz1ng system thatt};:ft?lf‘

,‘fpré’a1¥;,; cattle .are dr1ven to graze the annua] nd';-ff' RORE

._f.perenn1al fallows dur1ng the cropp]ng season and thenf”f;;;fqﬁ‘

t‘allowed to forége on f1e1ds wh1ch have been, harvestered ofd;nfﬂ':d-?

":;,the1r graln dur1ng athe ear]y dry season but are driven to;f‘

more d1stant fallows as the dry seascn advances Cattle are

77dfbedded in ‘enclosures or Kraals 1n the even1ngs and the1rws‘*t‘u7'

n *deung 1s used to fert1l1ze the compound farms (W1lls, 1962) -49_;5“'

“f';The use of bullocksv to plough the f1elds '1s a commonf

|

:‘?.practtce in this d1str1ct and 1n 1974 bu]locks accounted for;f'-'

: "21% of al] catt‘e an. the Bawku area (M1n1stry of Agr1cu1turevﬁ;iu

s
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(Ghana), 1975)
i k"Crops | cult1vated \ inclUde T early51and ‘late‘:mtllett,f
;(Pennlsetum typho;des Stapf and Hubbert) IQUine;corn* or"h'
\»sorghum (Sorghum vulgare) groundnuts (Arachrs hypogaea) N
Upland rice (Oryza satlva) and bambara beans';(Voandzela

"_subterranea Thouars) 'Some res1dues of these crops are? .

",consumed by cattle but the 501ls are low 1n fert1l1ty Wthh‘“::

'I'may contr1bute to a poor nutr1t1ve value of the re51due

: _So1ls are ma1nly Savanna ochrosols and groundwater laterltes*'

J:ssw1th ,a_ humus content of Usually less than 2% (Brammeprafhw

.?,1962) In eroded places hard 1ron pan is reported ;Q:_acaar_':;:

hetat or with1n 3 to 5 cm of the surface

The very dry cond1t1ons and sparse vegetat1on of theghff‘

T,Sudan savanna do not encourage the spread of tsetse fl1esyﬁf1t

}"f(Glossina SPP ) fe, 1nsect vectors of Trypanosomel:jtf

‘T'cfnparas1tes Trypanosom1a51s is therefore not 7; stgn1f1cantﬁff

f.fgfproblem in these areas

Both controlled : and uncontrolled burn1ng of theljhff

‘"fﬁhgrassland is pract1sed in all parts of the savanna zone andf”‘”

:‘Ramsay and. Rose Innes (1963) jargue that because of_d;t

'Qlegtslat1on that proh1b1ted the starttng of f1res 1n the’ffh

r"a_Bawku d1str1ct f1res that occurred would be of the late dryitrt
' ",hseason type that favoured the growth of short grasses and_vfzi
'l'the destructlon of woody Spe01es There have been var1ousi7[l

o f_iireports on the mer1ts and demer1ts of savanna bushf1res  _;3h

’>Among the pos1tive aspects are the destruct1on of harshy-*

"{*5unpalatable grasses and the prov1ston of fresh nutrtt1ous;ﬂt<f



- .

m&:fdestroyed and an1mals may be faced with scarce feed sources,ﬁ},hﬁ

‘ "e5(SOthum vulgare) and Groundnuts ( Arachis hypogaea) are the 7:;f}

-‘47;..1 |

~

| herbage for livestock"“EncrOachment by TUnwanted" woody o
y,spec1es dis' also Kept under check The negat1ve aspects of:,

’i'dry season flres are that much of the stand1ng hay

t“7fburn1ng prevents the accummulatlon of humus 1n the so1l d‘_f

thereby 1ncreases so1l 1nfert111ty, 5011 may be unfavourably'f

'ljaffected by leav1ng 1t exposed to. the dlrect effects of'4

B ”Jw1nd..sun and ra1n

- »";:3 o 2 4 Estimates of Feed 0ual1ty, | D1et Con'positlonand S
v Table 3 3 summar1zes data from Rattray f(1960) Whytélztfs
WQ512(1974) Bogdan (1975) Rose Innes (1962) ,and Ramsay & ‘l.v
‘L$5tRose Innes (1963) of the occurrence of th pr1nc1pal\
'ﬁaf;fodders The most frequently encounted gPaSS spectes is
n'jfijAndropOgon gaYanus or Gamba grass Spec1es of Pennisetum,::izf?
| TtesCynodon Hypaﬂrhenia and Loudesfa assume varylng proport1ons

. .,1:at d1fferent seasons of the year Four legum1nous trees TGnd o

-ZI'__'.

[

tt{fSthbsﬁ are glven and these are present throughout the year
:iffgidecac1as are the most 1mportant and both leaves and pods are
_.:df/igood dry season feed supplements Of the seasonlng plants or
v 'i'ffiforbs only two spec1es,f examlned by Boudet (1970) | :
~chluded Bulrush m1llet (Pennlsetum typhofdes), Sorghum ;hf?T

"i]common crops‘ cultivated 1n the Bawku d1str1ct Res1dues of
:‘fﬂﬁthese crops are usually ava1lable to cattle dur1ng the dry

'season There 1s a w1de var1ation in the contents of dry
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~ matter, crude ftber and crude prote1n, in ‘all egroups of

gfodders and durtng the wet or dry seasons (Table 3.3). Ihis:_ o

'1s probably a reflectlon of dtfferent leaf to stem rat1os,

RS

_5the, stage of maturtty, proport1ons of part1cular fodderf

;spec1es and var1at1ons 1n local cond1t1ons espec1ally so1l o

.fert1l1ty The value of the parttcular parameter such as dry.

~matter (DM),'crude f1ber (CF) or crude protelnf(CP) of th

l dtet- actually consumed by a cow 1s an est1mated averagetf*f»'

‘J

(Table 3. 3 ) Th1s value 1s based on the publtshed range of,;f

if values- (1n parenthe51s in Table 3 3) the extent of theﬁtiﬁ‘;

1lfopportun1ty to select desurable spec1es by the cow and the"

thact that gra21ng antmals w1ll select herbage of a better,’r}:”

“tu'ﬁnutrtent value than the average of the pasture (GOhl 1975)

‘ affThus dur1ng the wet ;eason the dry matter content of feedf?;ﬁi

";}consumed ts estlmate at 30% and CF and CP are 30 rand 8% f

:'ﬁf;t;respecttvely Dur1n9 the subseQUent early dry season DM CFF;iﬂff

v R

'"i”frland CP contents are -50 35; and 5% respecttvely,_;;_djfft;i

| ”-frfurther 1nto the late dry season the DM 1ncreases to 75% CFﬁﬁ;qu

'”dlts unchanged at 35% and CP falls to 4% Est1mated values ofﬁﬂf35;

.»i;tgerj C and CP of legumes durtng the wet season are 35 22:§.g€
{‘r;,and 13%. respecttvely (Table 3 3) These esttmates do noth'f”'

' W'f‘change very much durtng both the early and late dry seasons7it”

vstnce these species are able to rematn green durtng the dryf;l_f;

}5°fjfseason (Rose Innes,_ 1966) and a ,fresh growth of leaves;ﬁfﬁ?
Vllﬁfreplaces those that fall off after bush burntng Forbs anezf;l';
e flrelat1vely more succulent than grasses or legumes and thet;fjf

‘ 7’1[ﬁest1mated DM values 1ncrease from 27% to 33% and agaln togff-ﬁ

N\
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‘;fi 34% during the- wet season the early dry and- the Iate 'dry‘

;.;} o seasons, respect1vely The CF content of forbs 1s 1ess than .

?f, 't}that of grasses but sltghtly more than that of legumes,jeﬂ"
-5ﬁ‘;y‘f however CP content s lower than the est1mates g1ven ‘for By
t“;%tnv,the ]egumes but 1dent1ca1 w1th va]ues for grasses (Table :
ff 3.8). Crop res1dues are ava11a"e:1n usable quant1t1es only ~:'
'E?{;~~”;dur1”g the earty and late’ d'y seasons and the DM content
i 3t'{inalso 1ncreases as the dry season advances The CP content is d,’

'fvery low (5% and comparable to that of grasses dur1ng
,:Tgiin'.same per1od ! B y ' ' ' ' ‘} L > }"
b e Grass ”j the maln component of the feed consumed by

M'T;r gra21ng cattle compr181n9 at least 75% of pasture plants

-;!ffﬁffjfound the rumen of s]aughtered catt]e (Ch1ppenda1e,¢.

fz t'iff;1964) Legumes and forbs form only a smal] const1tuent of

;f? d‘ﬁathe total dwet of gra21ng ’cattle largely because these
ﬁjgd:f;fiplants occur natura]ly in very low frequenc1es (Rose Innes. v
% thﬁl1966 Ch1ppendale._ 1964) o In the Bawku area crOp res;dugb»l

_2@;?;i§*may compr1se as much as 10% of daily"DM j1ntake espec1ally
fﬁﬂitf;ffdurlng the early dry season Based 1n part on the work of
N_i":rChxppendale (1964) and compos1t1on 'and qual1ty of feed
;Qtf#;ffdsummarized 1n Table 3 3 a comp051te d1et w1th est1mateth

ﬁf;f:ilf:proportions of grasses.llegumes, forbs and crop re51dues was:ffﬁt

7,f;jformulated for a 3 year old non pregnant Sanga he1ferf§ii;

‘I:have assumed that,under both the Kraal1ng and;ffifl

the 11m1ted scope of selection by cattlefff3i

’"fsystems the feed compos1t1on is thejff5~
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’v'?fyn1trogen chromlc ox1de faecal 1ndex techn1que (Olubajo,

rt_r*'fjgthe reg1on the- followlng digestibil%ty/of om values g% ofd

54

,'of 29 4% in the wet season to sl1ght1y over . 33% in the 1ate

. 'dry season There is a concom1tant decrease in crude prote1n ,

| from 8. 3% to 5 0% (Table 3 4) Summar1zed in Table 3 4 alsoyf -

‘are est1mates of. da1ly dry matter 1ntaKe,_the energy den51ty

-.of the d1et ME 1ntake and ‘the 1ntake of dlgest1ble crude,~

proteln

‘>A33 Est1mates of dry matter 1ntake per day by cattle 1n the-
 West Afr1can zone range from 2 to 3 peqf:nt of livewe1ght‘7v'
'u,if'(Crowder & Chheda 1977 Antw1 & Adde1

‘*overest1mated by 15 to 25% when 1ntaKe»1s est1mated by thetﬁ :

”]:1970) Consequentlyn; max1ma] voluntary 1ntake 1n the wet;iL'v

}

A

&

977) These valuescift

"'**gﬂare based on the cl1pp1ng technlque and thought to bed;5ﬁ

’ {’*;Season is assumed to be 2 7% of ]1vewelght. that 'thé“t&:’
;tfkgearly dry season ;j 2 2% for kraaled catt1e and 2 5% fOrLQ?f:

l,fiifree range cattle correspond1ng percentages for th,, lateif;fj

e

:?J*ﬂfidry season are 2 0 and 2 3. percent WIth1n the low}and5g~§1
':bif;trop1cs, 3 to 5 weeks regrowths of grasses are 55 to 70%??;?“
Pﬂ;;?ihiffd1gest1ble with reference to the1r dry matter (Crowder &fj;{f
:rﬁ5f;;;Chheda.,1977) The dlgest1b1l1ty of the D of Tegumes may be
”Jg{ff;;évery high (Rose Innes.s 1966) but g1ven the very lowfffyf
"”ﬁftgfifert1]1ty of the 501ls- in ﬁfih Bawku district f;ﬁﬁd;;?zh
5if;ffd1gestibility values of the predom1nant henbage spec1es 1njﬂbfi
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Grasses & Crop Forbs & Legumes

Residues
Wet Season : 55¢" o 60
Early Dry Seasoh 50 55
Late Dry Seaeen. | 4 - 50 :

\ The'gross energy contents Qf{the composite dieté were not
very differentofrbm seasoﬁ-to seaeen and~an average value of
18.4 MU perukg DM was ueed to calculate digeétible cenergy
(DE) from which ME" was obta1ned from\the relatwon. ME = DE xi
0. 82 (A.R.C.,-1965). Apparent]y d1gested crude proteln (DCP)
was calculated from two’ sources (NRCJ 1976 and McDonald et
als, 19733. The values bbtained from these 'sources are
compafed with miniﬁum ,requiremente_ for maintenance‘,and‘
moderate growth (A.R.C., 1965)(Table 3.4). Under kraaling a
300 kg heifer ingestedf61-Md of ME per day and this fell by
26% in the early dry season to 45 MJ and by 33% in the late
dry -season. Correspendg;g ME intake under fFee range
condi tions Qere 61, 52 and, 48 MJ. Under Kraal1ng DCP intake . ’
per day (g) estimated by the method described by McDonald et‘
- {1973) was 318 dur1ng the wet season, 90 during h
';early dry season and only 54 durjng:tﬁe late drx\seeeon.;;
’ Free‘range cattle consymed 102 and 63 g during the early and
| late dry Seqsons.’respectively.{Eétimatee by tﬁe.NRC‘(1976)
are huch'hfgher than thehe values especially for the 1até
- dry season where they are about 200% but still less ‘than ‘the

‘min1mum A.R.C. (1965) requirements for malntenance (Table



3.4).

B
M

3.0.2.5 Estlmates of Daily Amounts of Animal Activ1t1es

For an1ma]s-that forage to obtain a]most all the1r
daily intake. of nutrients, the cost ofvsuqn»acttvities.could
become'significant especially in times of,d'bught and feed
scarctty. Among.the activities cattle do eaoh day; ;he‘most. -
signifioant ones are standing, walking, graztng orixeating”
and rUminating. There are very few quant1tat1ve stud1es of
such aetiVities in West Afr1ca.: In the Sudan savanna,
_nomadism is the major mode ot“raiSing cattle and herdémen
drive their an1mals over extens1ve areas in search of feed
and water ( Dyenuga. 1966 Oyenuga et a1 , 1971). Cattle in
the . BawKu 1str1ct form an 1ntegra1 part of thts -seasonal
act1v1ty o grazlng 11vestock but graz1ng management is not
nomad1c It is a m1xture of night- enclosure (or Kraa11ng) of
. animaJs tafter the day 3 graz1ng dur1ng the wet season and
‘also dUrtng the dry season. ‘In certa1n parts of the‘
d1str1tt however, a syétem preva1lszwhereby cattle are leftv-
. to graze without_herdlng (free—range) during the~ subsequent
dry season. ‘,_v o 3 Q |

Estimates of the amounts of da1ly act1V1t1es by cattle
j(1n the,Bawku v1c1n1ty are summar1zed in Tablea 3.5: Thesigg
esttmates are a .composite of values reported in  the
Jiterature for both the West Afr1can savanna areas\?and‘
identical cl1mat1c reg1ons in East and South Afr1ca where

‘nat1ve cattle management pract1ces are not essent1ally

o



Table:3.5. Amounts

57

-l
B

of dai]yeeCtivities‘of cattle in the Bawku District.

Season

, Manegemeht system

o

Ear]y dry

Late dny'

Kraaled Kraa]ed Free -range Kraaled Free range

i

Activity per ‘day o

Sﬁahdfng (h)
%fWa1king?(km)»

Forced walking!
Vo]untaty wa1k1ng?

Graz1ng (h)

Rumjnqtgng.(h)

L

18 19

13 0
6 18
5.5 10 :

'1Average wa1k1ng Speed approx1m§%e]y 4 km/h

eZAverage wa1k1ng speed of between 0 3 and 0 6 km/h

£
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different (Smith; 1862; . Smith, 1970; Rose-lnnes,. 1963},
N 1966). The author’s personal*observations‘were-also used‘.ln
the derivations of these~estimates In;Table 3. 5’ walking is |
separated into two components, viz. forced and “oluntary*A
walk1ng . Forced walklng refers to the dlstance wa lked byel
attle from the village to the graz1ng grounds,_ from the
graz1ng grounds to water1ng points and'back to the graztng
grounds and thence to the v1llage \ Dur1ng _part of ’thts
( Journey cattle do manage to graze but 1t 1s assumed that ‘the.
speed of\walklng (taKen as 4 km/h) preventsi,them from
. 1ngest1ng more than 20% of da1ly DM _1ntake Voluntary |
| walk1ng 1s the total dlstance traversed by cattle durlng thef
§§;Ct0f graz1ng wh1ch 1nvolves walkmng short»‘dlstances:t

| etween. b1tes of tussock grasses

For Kraaled cattle thevd1stance walked per day underfn.'

forced walk1ng is 3 Km dur1ng the wet season, 1ncreases to 8}ht{f

km durlng the early dry season and is four t1mes as ‘much’ (1315 o

'_Km) durlng the vlate dry season ( Table 3.5 ) Voluntary:_lfv!

- walk1ng correspondlngly increases from a value of 4 km
_the wet season to 6 Km dur1ng the early dry season buthfv
. thereafter rema1ns unchanged The lncreasing distances are a.~n

reflect1on of a combination of factors the most relevant of

which are the deteriorat1ng qual1ty of avallable forage and,“' .

~the cow s attempt to select nutr1t1ous components,:and an;b

f. absolute scarc1ty of feed that results from the uncontrolled‘

burn1ng of hlghly 1nflammable dry grasses Free rang1ng

cattle- also 1ncrease the d1stance they have to travel (18 Km

K
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in. the late dry season) in order to graze and water but this 5

- also. results in an increased DM ‘intake from 6.0 to 7 0 Kg o

‘pTable 3. 4) . Stand1ng emccuptes about 80% of :a» gra21ng

van1ma1 s day and 18 to 19 hours are spent in this act1v1ty{

1

d durtng the d1fferent seasons and management systems Part of-
this t1me 1s used in graz1ng act1v1ty, the number of hoursl

1decreastng from 7. 5 1n the wet season to 5.5 in the late dryvv

/

nt}season under Kraallng management (Table 3 5) W1th kraaltng,

‘ cattle are normally sent out to graze at about 08h00m and 7‘ ',

,:tpeturned to the Kraa] at sunset (18h00m) Cattte uhder th1s,v_
”:system of management therefore have on]y 10 hours forujrl
‘7“_9Pa21ng and assoc1ated act1v1t1es Free.rang1ng cattle aref[‘

'ﬂlnot subJect to thls restrlctvon and are ab]e to 1ncreasegftb'

'ttfgenerat bu1k1ness of the feed and is between 6 and 7 hours;rw

"’per day in all seasons (Table 3 5)

3.0 2.6 Daily Energy Budget for a 3 year-old | Nanf’pr-'eghahf =

- _Sanga Heifer

"Ttp;the1r: gra21ng t1me from 7 5 to 10 hours per day The number:fdtfi

}ftiof hours spent rum1nat1ng does not vary much,_reflecttng theﬁb{fﬁ

~ The Sanga is’ the cross between the Ghana Shorthorn and“n‘r |

;fzebu._For examp]e. the Whtte Sanga is a ~cross between the,]V

}’fWh1te Fulani and the Ghana Shorth"n or West Afr1can[;{?fy

ajshorthorn The characterlst1c'-of the Sanga and Wh1te Fulantg;}”-3

5are very s1m11ar (Table .3])] and the Sanga is chosen torﬁfpf'

represent cattle of the Sudan savanna zone Th1s zone has

predominant Zebu cattle populat1on of wh1ch the White/Fulan1 el

Aivl“ B
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'.*‘the moSt}numerousn(Oyenuga t967) A‘3-year-old heifer’is o
assumed to have reached puberty s1nce Utheu»age"at‘ first”'
. .palv1ng ‘Ts 3 5 years The procedure 1nvo]ved .in: the
"'calculat1on of the energy budget ha; been . outltned n n the -
1ntroductory section (page -39). Preferred vaTues of the?

'energy costs of act1v1t1es are presented in Tab1e~'1.ibthe“q

‘amounts of da11y act1v1t1es and the 1ntaKe of dry matter and.f ff

ME by cattle 1n the Bawku d1str1ct are summar1zed in Tablesf:{fb

3. 5 & 3. 4 '»ff.f“fffh,,Tﬁi]ffﬂjjj }11;Qf“v_}; fvhfﬁ{,wf”‘

_ff The est1mated datly energy budget 1s gtven 1n Tab]eiavﬁ‘!

'51_3 6. A constant 11vewe1ght of 300 Kg 1s assumed and da1]ylifn5

f; a1ntenance requ1rement of ME 1s taken as 468 LW°75 Md perf:ffﬂ

Qi}day (A R C 1965) The ME content of Ttvewe1ght Qa‘“ or};tfﬂh

.,‘t]oss_ is assumed to be 20 Md/kg The results show that undergﬁ:)g,

v

.,vgkraal1ng management energy expendtture ’1nvolved »taltfffj}

| v'?iact1v1t1es represented 30% 35% and 37% of the comb1nedtplj:
':;:‘ma1ntenagce and act1vity costs dur1ng the wet season,, earlyyh.ryr
\:dery season and Tate dry seasoh, respectlvely Correspondlngdm"
. jvalues for free range cond1tions are 30% 36% and 41% (Tableif' -

-_,g3 6) When the act1v1ty costs are expressed as percentagestnfv'

_;n.of da1Ty ME 1ntake 1n the case of Kraaled cattle 1t ,s Seen;;fl”

"»chat 23% 39% and 49% of da1ly ME 1ntaKe 1s ut1l1zed 1nf

;r”act1vity dur1ng the wet early dry, and Tate dry seasons,g%lf»

'.J;fgrespecttvely ~For free rang1ng cattle the correspond1ng}fdf~3

:‘finvalues\are 23%, 36% and 49% Consequently,g cattte consumeijf]bT

’.g-enough feed and expend relat1ve1y ltttle of the xngestedihjigé

at:fjenergy 1n act1vit1es dur1ng the wet season }g;]j&f;;”h
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,Enengy is reta1ned that is reflected in dally l1veWe1ght;
V‘galns The dally l1vewe1ght galn of O 7 kg is ‘sllghtly‘

,higher' than the average values reported for graz1ng cattle;'

{_1n the reg1on but lower than the hlghest values recorded for}'f

. cattle on» 1mproved pastures' (Oyenuga 1975) gy Under f1eld;'

h':n;condttlons one would have to take account of dlsease statusf'f

‘~and the' 1nc1dence of paras1tes l1ke ttcks whlch have been g

:7tdshown to affect an1mal performance (FrlsCh 1976) Theﬂ‘b.

Thf;:decreased 1ntake of ME 1n the dry season 1s assoc1ated w1th?ﬂi

*{dally losses dn l1vewe1ght and th1s 1s more so 1n th late”[?l

'b'i-dry season and w1th Kraal1ng management than 1n the early{tj‘

fdry season W1th kraaltng,, cattle ldse 0 3 kg per day

lffﬁfthe early dry season and 0 6 kg per day durlng the late dryfiﬁ

ﬁff;season (Table 3 6 ) These values are w1th1n the range (0 0!"'

T-O 5) reported for cattle we1ght losses dur1ng the dry;}ft

7ﬁ[fseason (M1ttendorf 1963 as c1ted by Dyenuga.; 1966 Leeuw.f*77

:-[j_1971 as c1ted by Crowder & Chheda. 1977) On an annual ba51siffg

’f;;:the calculated l1vewewght galns and losses would result i at{ﬁ'

»’fffnet ga1n of 41 Kg for the Kraaled cow and 79 kg for thei?g;

’4Ef,free rang1ng cow

When the 1nd1v1dual act1v1t1es are exam1ned one flnds;Tt*

lffthat under both kraaled and free range cond1t1onsffthef~if

J';;;proport1on of dafly ME 1ntaKe that 1s utillzed for stand1ngff§g

ffgiorl rum1nat1ng 1s 3% dur1ng the wet season and apprOX1matelyf.gf
'*ﬂf;4% durlng both the early dry and late dry seasons (Tablefdfﬁ
3.6 Nalklng in all 1ts ,forms accounts for 7% of ME intake

;Tlf'durtng the”wet season. 19 and 12% for kraaled and free-rangeftff



fi;sf1n free range Cattle ga1n1ng tw1c__

B4

}s1tuat1ons dur1ng the early dry season, and 29 and 24%_'T
| ‘t,durlng ‘the - Tate- dry season, respect1vely Forced waTKTng

. “Laccounts for 20% of the ME lntake dur1ng the Tate dry seasonv

’?wsjgraZTHQ costs to the cow s_ da1Ty energy budget 1s Tess'

o

'7;18% The present analys1s tends t’:

fof act1v1ty per se 1s not the oV ;

FR

'tcattle per annum under KraaTIng management but the fact thatft'i
Rtﬁkraal1ng ser1ously prevented aanaTs from ﬂngeStTHQ mUChfr;é

.Edi;needed energy and other nutrlents.»if:itf«sﬁfﬁ S

't:{}under Kraa]1ng management but th1s 1s st1TT Tess than the,_;:

,?-;24% observed for the free rangxng cow The contr1but1on of

l;rf;extreme Dur1ng the wet season 10% of ME 1ntake sg usedl;;
fdfrdur1ng gra21ng and th1s 1ncreased sT1ghtTy to 12% and 11% 1n;gf'
Tig nthe earTy and late dry seasonstTor KraaTed cattTe The earTyﬂ?ff
:f{fﬁand late dry season vaTues for free range cattle are 16’ and?;}f
1nd1cate that the extenth?%
r1d1ng factor that resultsfifﬁ

,e l1vewe1ght put on byfff



';'3 0 3 1 Introduct1on

"';3 0.3 CASE B: TAMALE DISTRICT

Tama]e 1s 1ocated 1n the centra] part of the Guinealj

a-Savanna woodland regton of Ghana (F1gure 2) 1at1tude 09

25 N and 1ong1tude 00° 53"w The _landscape ;i flat ahd”
o low 1y1ng,‘ be1ng on]y about 180 m above mean sea 1eve1
(Ghana Meteorolog1ca] Serv1ces,_ 1972) The d1str1ct ofvfnh

ZfTamale covers about 1800 km2 and in 1978 1t carr1ed 68 074- e

Vhead of cattle (Veter1nary Serv1ces,. Tamale,, 1978)

)’

| ncompos1t1on of oattle herds was 85% West Afr1can Shorthorn o

”;;;12% Sanga and 3A N Dama Cows and he1fers made up 63% offr‘

rtftherd total

Management of cattle 1s s1m1lar to that of the Bawku}.rh

'ﬂ%eiunt1l sunset when they are returned to the kraal ﬂﬁ'jhf':"'*

;’Qf*3 O 3 2 CI1matic Environment ff“jhl};Efifujf}i¥57fij»rih”'if' SN

Ei:;iD15tF1Ct except that year round Kraal1ng . 'ffher ru1e andféif{gf
?3’Ffree rang1ng the except1on Cows are m1lked in thegfrﬂﬂfﬂ

”*Tfmorn1ng and dr1ven off to graze communal graz1ng grouhdsggffﬁjf

Flgure 3“{ 1llustrates th | monthly var1at10n -n%.f'f'*

:hf;uMarch max1mum temperatures exceed 37 C (Table 3 7) Th1s

E‘ifitemperature, in :relat1on to the Bawku i:d Techlman;j'ftf
1if;}dtstr1cts OVeralT the cl1mate of Tamale 1s very stm1lar toi;?Jdﬁ
"rd;that o? Bawku The mean annual temperature for Tamale 1sf;tjf5t
3hf{>27 8 C and mean maximum and min1mum temperatures are 33 5?:ffiff

°5ﬁa;and 22 2 C respectively However, dur1ng February and“fﬁflgﬂ
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' lcould have unfavourable effects on gra21ng catt]e because_
the customary ntghtly Kraa11ng pract1ce permtts gra21ng on]y
.f;durtng the day The low temperatures 1n danuary and December‘
ioccur,‘ durlng fwthe ntght and are’ assoc1ated W1th the:7
}occurrence of the ha;mattan . «,f L g

; . R |
Relat1ve hum1d1t1es are 1ow durtng the harmattan season}-'

*fftDecember to February) 'andv water ‘resources,_are scarce Q,f' o

‘Relattve humtdlty at 09h00m 1s at a low' vatue'iof 35%

,i-danuary, gradually 1ncrea51ng to about 70£ at the start of-_:;

- ;the wet season (Apr1]), attatntng a peak (86%) 1n September"e:“_g.;

{»Fnd tra111ng off to a 11ttle over 60% by the end of the yea"ffjf;w':

vtv(Table 3 7) Relattve hum1d1ty va1ue§ 15h00m @téi'77;t””

‘sl;s1gn1f1cantly 1ower than at 09h00m but the seasonal trend ls{iyfwfrfb

{ffstlll 1denttca1 The probabtltty of ratn fatltng on anyfyfrffn*'

y;_parttcular day 1s much htgher dur1ng May tp OCtOber Whenﬂ;ff?fffﬁ

tf{relattve humtdtty at 15h00m 1s over 50% the begtnntng;fiihti”

3 -

Q?Qand end of the calender year the number of days that rece1vek¥fdf7ﬁ

4.

=ﬁ10 25 mm or more of ratnFall per day (ratndaYS) are tess thaniiffxf:’

ifﬁ5 per month Durtng the wet season one out of every two or. ‘de?i"

7fathree days recetves 0 25 mm or more of ra1nfa11 Septembenﬂ°51»f;;ﬁ

18 ratndays and an average ra1nfall of 226 mm The';f“if fl

?fgamount of ra1nfa11 tapers off tn both dtrecttons after fthefﬂ}iffff

?ﬂh'eak ’“ September On the average 90 days 1n the Year.f?f;pﬁ§

:5{rece1ve 0 25 mm or more Dof “rainfall per day 91V1ng af?f{ﬂ}f;f

:;:rainfall total of 1084 mm

Desp1te the apparently high amodnts of prec1p1tation.yf}ff;f;f

i?QW1de seasonal and annual vartattons occur so that the annual;}f:;f}j}




:vﬁ“dependable ra1nfall thatats the:.least‘ amount that woqu
. fall, is 'esttmated as 864 mm (Benneh 1971) Furthermore;
':'evapotransp1ratton rates are htgh and w1th an vesttmated
.}Twater storage capaC1ty of the sandy so1ls of the dlstrlct as

T305 mm, the d1str1ct actually has an annuaT rainfaTT def101t

‘:f‘of 711 mm and th1s occurs ma1nly 1n the dry season (Benneh

fff;and populat1on’ densit1eseoutside of urban centers are 4 to

‘f°1tUSsocK spec1es such as Andno_k

R ] "‘T\»‘

_\,f’_f‘;_1971) Solar radiation levels have been estimated as 1.9 Ky
j'}per cm2 (Ussher,»1969) here are 7 0 h/day and 8 6 h/day of TAt;f”
| "brvght sunsh1ne durwng 'jt qet ”and ;f seasons,n:ﬂl
lfherespect1ve1y The da11y photoper1od 1s approx1mateky 12 h
,:fjthroughout the year (Walker, 1962) __qf_y.f,a’

o TN .

L g v, .

‘fjgs 0 3 3 Non cllmatic and Other Background Information anTjé;C,»}
:f"ff The Gu1nea savanna zone 1s sparsely populated 1n Ghana
R -4.‘3) : R

:t;jTO persons per sz (BEnneh @%971) Peoble 1n the Tamalefij}

ffh?g1str1ct are mostly farmers ;:ho cult1vate consumabte anditif

lffcash crops as welf\ as ralseTTCattle Land rotat1on

e,

:'f}prac11se_}:1n all areas but rotat1ons are generaTlY ShOPtePQTT”
];;fnear settlements The land tenure system 1s communaT\ Fallow.ff
v752f1elds (as well . the unchtivated wood fand savanna)’df;
?f;iprov1de graz1ng For' anlmals Grass J;nerae,lnclude taTTVETV

”,_ .wh Hynﬂanhenia andi:jv
f "»’54:;_;':j"~-'pennlsetum thers include Arlstlda {spp "” fnfsvv spp- o

S BT
*;sp and SpOFobolusLspp Soﬂls have low inhereneiyﬁy

LiﬁﬁLoudesii
afﬁ1fert1lity and the dung obtajned from kraaled cattTe 1s used'fff

hthe settlements After the crops :

f)ﬂ;to fert1lize, farms near'




’/\.

.

\vegetation duringa}the \early part of the .dry‘season'is

~ standing residues. Animals also have "access to ‘byépnoducts

of the harvested crops which include Bulrush' millet

(Pennisetum typhoides, Stapf. and Hubbert), Gyinéacorn
(SOPQQum vulgare), ﬁroundnuts (Arachls hypogaea Linn.) and

1Rice_(0ryza ;étiva). Most Off these crops are’ harvested

‘between dctober and Decembery Crop~residues are therefore,

avav]able in greater quant1t1es to cattle during .the early

dry season (November to danuary) than dur1ng the late dry
séason (February to early April).
y Burnlng of vegetation is an 1ntegral part of the land

cleartng process in the Tamale dtstr1ct People also set the

/ .
vegetatton afire for hunt1ng purposes The burntngf of

1believed to enhance the growth of tall'grasses‘;(Ramsay* and

Rose-Innes,  1963). . Controlied: burning. can be a good

management tool in prov1d1ng fresh nutrltIOUS herbage to

[

forag1ng cattle However, the peasant herdsman has ‘not the

' means, ‘of controlling fire once it is started and the result

N T

‘have been harvested, cattle are allowed to' forage the '

o
8

&

t‘w .

is that large areas of theesavanna woodland become bare and ‘

't then becomes necessary to drtve cattle to far away places

to graze and water

Tsetse flies (Glossina spec1es) abound in all parts of,

| the Gulnea savanna zone The except1on 15 specif1c areas

whtch have been made tsetse free by a comb1nat1on ofLspray

techniques and vegetatton.clearance Dense woodland u ually

_ along riyers; ‘and streams' are very su1table habitlts of-

Lo . :

1

R



8]

yarious soecies of tsetse fly.

~

A

3.0.3.4 Estimates of Feed Quality, .Diet Composition and
Intake | o
Tahle ‘3.8 summarlzes by season and fodder, group,. ‘the
‘qua11ty 'of feed consumed by cattle in the Tamale District.
Listed 1n Table 3 8 also are the pr1nc1pa1 fodder cspec1es
encounted by grazing animals and the per centmayailability-
of fodder species_to'fhe animal. The principal graied. grass
genera are,s Andropogon , 'Hyparrhenia, Schlzachynlum and
Loudesia (Rose-Innes, 1962; F.A.0., -1968; wms,‘ 1962)
‘ Grazed leguminous trees and shrubs include Acac:a alblda
| and spec1es of Afzelfa Bauhlnla and Pterocanpus The forbs,. o
~‘Bonrenla stachydea and dacquemontfa tamnlfolia are. also '
cons1dered to be 1mportant dry \seasonF\fodder plants for'
_oatt1e, (Boudet 1970) Also crop res1dues such as bulrush

4mt11et: sorghum, gkoundnutS' and rice areﬁ avaitable,_to'
}graz1ng cattle dur1ng the dry season o B
B There 1is ra w1de range. of DM contents of all fodders-
dur1ng the d1fferent seasons In general DM vatues are ;low
during the wet season and substant1ally hlgh durlng the. late
dry season (Table 3.8). The DM* content of grasses var1es
,from 27 to 70%; of legumes 35 to 37% forbs 25 to 28% “and
crop res1dues 45 to 60% Concom1tant w1th these echanges 1n 5
DM, . the CF. cqptent of grasses falls from 27. to 40% of
3legumes from 17 to 28% forbs 20 to 35% and crop reslduesr‘

.‘20 to 40% Crude prote1n values are, excep% for the legumes,
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‘~A?seasons ’dv}' o ;»g-if‘,ew‘ff~

very low The CP content of grasses are from 2 to¢.10%

Ky
3

t wleoumes'?llf to 18% forbs 3 to 12% and crop res1dues 2 to‘n“

314% Est1mated average values of DM - CF, and CP of

' affodder spec1es consumed by cattle are also lncluded in Table:lhtihf

\ *

‘ld.3 8. For example the DM of grasses consumed dur1ng the wetfl‘[irfs
vfmjseason ‘1s 27% CF 1s BOA and CP 1s 8% Correspond1ng valuesil7;f3:l
ttsgdur1ng the early dry season aﬁe 45% 33% and 5y and dur1ngttdt}“€

'ntfth late }dry season. the DM CF and CP values are 70% 33%wéna;afh;

Lo
LI

i yand 4 5%, respect1vely Q,Aéy':“'

| Cattle consume different prOport1ons of gnass, legumes,‘hd}f*fi
forbs, and | crop res1dues durlng the d1fferenx seasons R
,.,rEst1mates of the d1fferent proport1ons of thel four fodder{gf..
’thPOUps shown 1n Table 3 8 have been used to formulate at

ijf;compos1te dTEt for graz1ng cattle dur1ng the wet 3nd_,drya]ﬁi'

',r.

I

Table 3 9 g1ves the estlmated d1et\compos1t1on and also -;V

1;’7'4 ‘

‘.:z—:ihA L

.the da1ly intake ;of dry matter, energy and d1gest1ble,ff:-f

| tprotein by a 200 kg. non pregnant West Afrlcan Shorthornf?ﬂ”;
einhe1fer Whereas there Is a 2 to 4% lncrease in CF content ofﬁJ*
'jffherbage consumed in the drv season over the wet season valuejff{:ff

"”tof 30% the CP values of 5 3 and 5 1% of early and late dry;jfihfff

fﬂfet al., 1963) The ME content of dry season herbage*b

ffffobserved forvmany tr0pical ‘grass-species: féhﬁé6h7et
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SERRERY g'7a";1.
, 1967 G0h1* 1975) Da11y dry matter 1ntake for thej
J'xdrfferent seasons were 5. 5 kg,,4 4 kg and 4 0 kg or 2 75%

5'5?22 2% and 2, 0% of 11vewe1ght equ1valent dur1ng the wet ear]yﬁ*'

:;hffdry and late dry seasons, respect1vely Consequently,& da11y:yfi":
\fffﬁ1ntake of ME (Md/day) was 43 4 31 7 and 27.4 my dur1ng thej;Vlrf

:fdewet season early dry and 1ate dry seasons Théf ‘°W ‘”takefffitft

Al

'fff:of poor_ qua11ty DM '1n the dry season also results in 10W;faifhf

‘i3f11ntakes of both cp and DCP ‘Est1mates based ‘on’ NRC (1976)ii?3t?;
fff@1nd1cate that the DCP 1ntake of 250 g/day durtng the wetef}f‘”u

e

. season 1s adequate to support a ]1tt1e less than 0 6 kg/dayvnn,

e,]lvewe1ght ga1h The 1ntake of 88 and 73 g/day of DCP dur1ngti,,.“

ff;ﬂ;the early and late dry seasons are only 74% and 64% f_fj@;.

7fi_respect1ve1y. of the A R C (1965) m1n1mum Pequ1rements forijA}nj

'{idmawntenance Thus poote1n 1ntake 1s not only 1nadequate forff;t“~'

'v55;m1n1ma1 galn but also 1nadequate :1n meetlng ma1ntenanceffv.a7«

‘-F"“ms e

(

ﬂh{a3 0 3 5 Estimates of Daily Amounts of Animal Activittes

s'tﬂkfaaled dqffng all seasons of the yea

tfffaverage 10 h per_day during Wthh grazrng andv assoc1atedf7vq17f7

Cattle 1n the Tamale Distrtct are predom1nantly n1ght3fff”'i

nd"have onPy an:{fffi7;

daﬂfactivit1es"mayaebe fdone W1th1n the constra1nts df thxsfgfftl*




;."'.".,-b..‘vvybllAver‘age wa1k1ﬂ9 speed approximately 4 km/h

77,

L J’ab]e 3 10 Am°unts of daﬂy activ1t1es of cattle in the

Tamale D1strict‘ S

Season '-_1 "i'f ’jf wet | Early dry Late dry

Management system RO ’»'[Kraaled | Kraaled - f _.',..‘-Kraal,ed o

L ’A-c‘tm't’y 7"'pe"r'fd3y ’} e

Standing (h) 17 B g
‘5 - Wa] k‘i ng (km) ’ : . ’ 1 : | “ d

. Forced wal king1
Voluntar.y walki n92

Grazing (h)

OV~ e
: o ey INoY
o

Rumi nati ng ( h)

*f%‘::'.-"zAverage wa]king ;’peed of between 0 3 and 0 6 km/h

e




;g;fwalklng would be less for oattle 1n rural v1llages'ww1th

’f;settlemnt type and the degree of ut1l1zatio;l;"y _ '
@]produétion of the land nearest the settleﬁent The amount Offifxﬂif

6 Km 1n the early dry season and aga1n to 12 km 1n the late

.rdry season Voluntary walk1ng 1ncreases from 4 km ln the wet }
.f?season to’7 Km 1n the early and late dry seasons The hours*i;
r?spent standlng are between 17 and 19 h in all seasons _ahd:frg't“
-dfgraZTng t1me dup1ng both the early.and late dry seasons 1s>6ffitfih
'7.ﬂfh one hour lower than the wet season The :reduct1on in iifqu§
i:effect1ve graz1ng tlme dur1ng the dry season is: related to;§Tffff

'ffthe constralnts placed on cattle by the l1mited t1merf;fiwf

- _ffava1lable for graz1ng act1v1ty,‘ the scar01ty of feed andffff*ﬁf

‘ﬁ

'fhpreva1l1ng hot cond1t1ons Rumlnatlng tlme 1ncreased byfiyffff

O

"Tfhalf hourly marg1nsy)from 6 h durlng the wet season to 7 h]!ffjﬁf
5>;fdur1ng the late dry season The above est1mates of h.rff~fa5

'ﬂamounts of da1ly act1v1t1es could vary dependlng on theftﬁtfal

et

CT‘OP' SEEATAN




/f”‘:l,,'Table 3 1] Daily energy budget for a 3<year—o]d non pregnant West
S Afr1can Shorthorn heifer in the Tamale D1str1ct R ,/‘

"*fSeason ”'”“3f;;nf}7;f, 7f{fgff”jN Early dry Late dry

o | ;g?;Management system “{3';'ini Kraaleq Kraaled_ Kraaled B}
niéififTiftNe1ght of animaI (kg) | ;flgqoyn;;ygSQDO;fnf_-n?fZQdf?igf,*fff}'f"'
o .‘»;:'f.Daﬂy 1ntake T T T A T o PR

BRSO S Dry matter (kg) ' 5 5 e cap o
“ﬁ“*ﬁ’ﬁy.zl ' J ;;-‘3;j,,4;“’np RSP

Ly ‘1*7ff?Da11y output S
‘ (a) Maintenance (MJ)  _":2».
(b) Activ1ty (MJ) 1

4

9

* Standing sy
- ‘Forced walking “;:};
3

1

N ‘
B

W
W AeOONO O

S whkbohb e

Voluntary wa]king
g :_;{. i o Grazing - S
o membg o LE
o e ) 341 5.
»ff7§:fEst1mated daily balance L

Energy balance (MJ)

Height gain (kg)

o _"Expeﬁmen iy deter‘mined
~'stgwe1ghtgga1ns/(fg/day)

Ruse Innes

e .:fgaﬁfﬁét”;1
PR (19 (1977)
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< -

% of DM of dry season feeds Ut1ltzat1on of datly ME 1ntak?‘

jgwas largely for ma1ntenance and th1s represented 57 79 and
“it_gt% of total ME 1ntaKe dur1ng the respecttve seasons S1nce3fv--”
'E;tcattle have to engage ‘in one’ Ktnd of act1v1ty or the: otheriklgfff
ﬁ*i;i' securtng and metaboltz1ngﬁthe feed energy ut111zatlon;f,tfd‘t
l;tﬁfor such act1v1t1es were 21% of tota] da11y ME 1ntake dur1ngttilﬁt}
'”ﬁf the wet season,Tand 36 and 51% durtng the ear]y and late dry;;;;’"}
-h“;iseasons, respect1ve]yhiHence whereas the sum of the dat]yg
”hf7ma1ntenance expend1ture and total act1v1t1es was on]y 79% Qf?
f;yfda11y ME 1ntake durwng the wet season,_ thxs 1ncreased
?itf114% dur1ng the early dry season and to 142% durtng the late{
riﬂgfdry season (Tab1e 3 11) The est1mated values were 34 14
‘Etfi36 2 and 38 9 Md per day for the wet season early df&fh~f;?if
'iff;season and late dry season._respect1ve1y Cattle galned e
"Ehfl1vewexght dur1ng the wet season when adequate amounts offftfﬁf?
t;ffforage were consumed but lost wetght dur1ng the early d@{iff,f
ftifflate dry' seasons when feed 1ntake was 1nsuff1c1ent tof{_?tﬁf

. ( _;,

'fikfmatnta1n l1vewe1ght

. of bOth hvewe,ght;‘.;_:};._.

'3ﬂ§:ff Assumlng that the energygﬁcontent -
n “‘”l“M?A F. Fe 1975 t’ﬁ"ht




"8'1/”“ ‘

‘)'.,

:,-28 kg or 14% of 1ts 1n1t1al l1vewelght

(Iable 3. 11) Dn an. annual bas1s, such an anlmal uill.?gainil

The da1ly llvewewght ga1n of 0 5 Kg xs sl1ghtly less :l |

"%than the average of the'—values of 0. 5 . and 0 7 Kg/day
5fi?est1mated from l1vewelght galns nf the ra1ny seasons
ycireported by M1ttendorf (1963) (as c1ted by Oyenuga,. 1966l
:jijhe ga1ns are however,‘comparable to 0 45 Kg/day reported by
"iﬁfRose Innes (1966) and 0 49 kg/day repdrted by Leeuw 1971
IHT?(c1ted by Crowder and Chheda. 1977) Dur1ng the early part

i;f;of the dry season a typ1cal an1mal under the Kraal1ng
:ufimanagement system loses 0 2 kg llvewetght pér day Dur1ng
is;:the late dry season dally l1vewe1ghf loss 0 6 kg/day
:f?f(Table 3 11) The losses dur1ng the early dry Season tend to
;L;nbe much h1gher than values obta1ned from grass/legume
:?i;pastures dur1ng 1dent1cal perlbds (Oyenuga, lQZB) but the

b
“is comparable to the value of 0. 41 Kg/day observed during
!75fthe dry season by M1ttendorf (196%) (01ted by Oyenuga,

;;s£1966) ; The\;l1vewelght losses may be expla1ned by the low
ffﬁf1ntakesv °f:tME and the greater. extent inff

i

Ak e T T

SN

average of the early and late dry season l1vewe1ght losses y;ffifi

act1vit1es, :%lfll?
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_3.0.4 CASE C:'TECHIyAN DISTRI&T
| 3.0.4.1 Introduct ion A y
Techiﬁen‘ is an agricultural-commercial town located
within the forest-savaqﬁa;iransition:zone (Derived savanna
e»zoqe).' of Ghana (Figure 3.2). Techiman's .situation is
latitude 07" 35'N and longitude O01° 55'W. Unlike the
previous  districts of Bawku and 'Tamale, the _Techimen
) district is 'high country’, lying about 430 m above mean sea
level  (Ghana Meteoro1o§ﬁcai Services, 1972) - Extensive
cult1vat1on and burn1ng of vegetation has helped to maintain
grassy 'fallows 1nterspersed with trees of varying dens1ty
The predominant breed of cattie is the West Afr1can
Shorthorn} On. a regional bas1s the cattle population of the
Brong Ahafo Reg1on of Ghana (of ‘which the Techiman district
is part) is only about 6% of that . of e1ther the Northern or
- Upber' Regions (represented‘ by the Tamale and ‘Bawku
diStricts, réspect{vely) Ih‘ 1976, ff; Brong.Ahafd region.
had a cattle populat1on of 17;489 - (Ghana  Veterinary
Serv1ces, 1877). Cattle are managed largely by kraaling

~

systems.

3. 0 4.2 C11matlc Env1ronment ) '
The general pattern of temperature, rélative hum1d1ty,
‘ra1ndays and rainfall in. the Tech1man d1str1ct is shown in |

F1gure 3, Deta1ls of these cl1mat1c parameters are given in

l
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Table 3.12. The month]y mean temperatures are 1ower Jthan

those in the Bawku«and Tamale districts. The annua] mean

-

'tempegature of 25.7°C is 2°C 1ower than that of the. Tama]e e

district. There ane‘ not F many months“ with max1mums

temperatures"in excess of. 32°C and. the‘highest maximum

"“the ~ maximum temperatures).in the Bawky district. Relative

temperature of 34°C recorded in Feerary is 6’C_flower than
humidity is very high throughout 'the year and ~increaSes
steadjly . from ' danuary to reach 'a‘rpeak'vot 90% in~
AuguS¢/September Thereafter relat1ve hum1d1ty dec11nes, but

stays above 50% except,for danuary and February’at—15h00m.

PR

lRainfal] occurs in two regimes; a ma jor one occurring'

4?

between March and duly with a break in August then fo]]owed 'f

by a m1nor one in September to ear]y November December to

o

February ane regarded as dry months and have four or 1ess»\_

'days in a month with 0.25 mm or more of ra1nfa11 per day On

G

‘an annual bas1s 100 days per year are’ ra1ndays and - dur1ng

R
dune, September and October approx1mate1y one out of ‘every

two days is a ra1nday (Tab]e 3.12). Total annual ra1nfa]l is
1345 mm of which 990 mm 1s considered dependable (Ussher,
1969) If there ,3 any ra1nfa11 def1c1ency at all itois

very 1ikely to be m\n1mal Mean da1]y so]ar radlat1on is 1.7
kJd per-. cm2 and the number of bn\ght sunsh1ne hours per day;:;.'

are on the average 5 h and 7 h for the wet and dry seasons,‘V-

urespectlvely (Ussher, 1969)

IR
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3.0.4.3 Non-climatic and Other Baokground Information

?

The.Techiman District is within the farming zone where

[

N . ) ,‘ .
tree crops . such ‘as. cacao and palm form an .important

‘component of the farming system. The Syﬂbol of the office of

‘ohieftainoy is"the stooT The land is vested in the stooT‘

and Tand tenancy is- a common practwce Graz1ng is done on
,stool Tands in an 1dent1ca] way as 1s done on communaT Tands
: \\

of”the Tamale and~BawKu d1str1cts‘ CattTe are kraa]ed 1n,the

evenings' and - during the day they are driven across 'fallow

f1ers by. h1red herdsmen er adult member s of the family. The-

'character1st1cs _of‘:the predom1nant ’breed tWest African

}ShOrthorn)'have-been‘givenlin'TabTe'3.1.

The tsetse ny 1n01dence in th1s ~district is more.

risevere than in the TamaTe and Bawku d1str1cts andmmay\result

: .1n an1mals’be1ng~ subJected to the /effects of trans1ent

trypanosomiasis.

A

3. o 4. 4 EstImates of Feed Qua11ty, Diet Composition and

_ﬂ;Intake o

P

. are aTso prevalent in the der1ved savannas They 1nolude the,

_ fgenera Andropogon Hyparrhenla and Pennlsetum Also found on

".cTeared Tands and along road s1des are the spec1es Panlcum;'
r-max1mum and Loudes:a arundlnacea Legum1nous fodder plants S

'~fmay5;be represented by the 1ntroduced specxes Centrosemafi

»T pobeseens, Desmodlum intortum and Stylosanthes gracrllsr

Many of the grasses present 1n the Gu1nea savanna-TZOneav
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‘.
" Forbs occur w1th1n the grass/legume m1xtures and among the*ﬁ
ﬁvcu1t1vated crops for human consumpt1on are maize (Zea‘mays)
>cassava (Manlhot esculentum) and groundnutslf (Arachls
et hypogaea) Res1dues from these crops may be ava11ab1e td
cattle during the post- qErvest seasﬁh | |
Table 3,13 summar izes the»nutr1t1vehcomposition of the
,igrasses, 1egumes,:forbs and‘crob-residues that comprise- the
" diet of graiing cattle tn'the Techiman area. The~'data have
" been der1ved in a similar fashion, as that descr1bed for the_“

‘ (Bawku and Tamale ;d1str1cts.‘ Dry >matter contents of all

' : . 5 fo oo . :
fodder species . increase from the, wet -season to the dry.**ﬁ

- \

season the 1ncrease be1ng more marked for grasses and crop’

o °res1dues” than -foré legumes The DM. coétent of forbs 1s 1ow}
: durlng the wet season and re]at1vely h1gh d&r1ng the dry\l
season ‘but the dry season values are much 1ower than that of‘
grasses and crop reSIdues (The DM content of feed est1mated;

- to be consumed by cattle vary from 25 to 55% for grasses, 27J}>ﬁ

to 32% for legumes, 20 to 28% for forbs and 30 to 40%

1 crop reS1dues ‘(Table 3 13) ' The range of va]ues actual]y ﬁ~"

B encounted by the graz1ng an1ma1 is w1der than these and “js,;f‘ﬁ

o A

estlmated between 15 and 85% The CF and CP content of then::~d

d1fferent fodder spec1es are also very var1ab1e (see valuesdtV ¥

I3

,{f:1n‘ parenthes1s 1n Table 3. 13) and herbage w1th h1gh CP and”fds”
“ low CF content 1s found to be more prevalent the wet
'f';season 'thani in the 'dry season t Legumes _are h1gh 1n CP
;: content dur1ng al] seasons ‘ ot . 1v | |

| Based on the above est1mates of n,1r1t1ve compos1t10n;1:_‘

¥,
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6f the 'different‘ fodders encounted by'grazing’cattle}=an,
| "estimate'd"composite' diet with differing ﬂproportions of |
’grass, Tegume forbs and crop res1dues is presented 1n Table
- 3.14, In a]] seasons, CF var1es from 27. 8 to. - 31. O% and CP

ranged from 6.0 to 9. 0% ME content of the d1et var1ed from

&

7.9 Md/Kg for ‘wet season feed to 6.9, Md/Kg for dry 'season

N

feed IntaKe of DM was 5 5 Kg dur1ng the pr1mary wet season,'e)

. Y
4.5\Kg_dur1ng the' m1d season or mini dry season : 5 0 Kg

during‘*the'é/eeondary wet season and 4 5 Kg dur1ng the dry
Season Cons quent]y da11y ME 1ntake,; Md/day, dur1ng *the -
i respect1ve -seasons were 43 4 32 4 39 5 and 30 g. Because

of the. h1gher CP content of wet. season feedrcompared to dry L

.season . feed : the 1ntake of d1gest"le crude prote1n_

(est1mated from NRC 1976) lnvb/day was 313 130 263 ahd;j;
118 for~ the pr1mary wet season mld season, secondary wet
J season and dry season, respect1ve1y The est1mates obta1ned

by us1ng vthe equat1on of McDonald et al (1973) are much
lower than these but they fol]ow a s1m11ar trend When the‘_f
I7CP 1ntake§ arev.relatéd to the} m1n1mum requ1rements for.t'
-; we1ght ga1n g1ven by A R C (1965) is. seen' that bcp.

| 1ntake dur1ng the m1d season and dry season are Just w1th1n
the 120 g/day requ1red for ma1ntenance The da11y 1ntake of

263 to 313 g/day dur1ng' the wet season 1s apparently

,,,{ adequate to support a da11y ]1vewe1ght gatn of 0 6 Kg/day
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3 0. 4 5 Est1matesaof Da11y Amounts of An1mal Actﬁv1t1es
- The- da11y amounts -of anlmal act1v1t1es are g1ven n
' Tab]e 3 15 Catt]e have “been -est1mated to spend 17 h’
;j; stand1ng Jdur1ng the prlmary and secondary wet seasons, 17.5 t

~h dur1ng the mid- season and 18 h dur1ng the dry seasonf

Forced waﬁk1ng 1ncreases m1n1ma1]y from 2 Km dur1ng the wet"

Y

seasOn to 3 and 4 Km durtng the ‘mid- season and dry 'season,ﬂ
: respect1ve1y The d1stances walked dur1ng volunlary foragtng}

" acth1ty are not great and they 1ncrease from 2 km dur1ng o

[ 4

vthe wet-season to 5 “Km durang the dry-season Thev}ength of,t

o

t1me ;pent graz1ng var1ed between 6 5 and 7 h ;I’; the dry_ ,

season ‘cattle&nanaged to 1ncrease the1r graz1ng time to 7. h
Vand feed 1ntaKe 1ncreased to the same 1evel atta1ned dur1ng
4the m1d season . The number of " um1nat1ng hours -a]so. ’
1ncreased from 6 h in the wet season to 7 h dur1ng the dry f
season ‘fa}‘reflect1on of the tncrease 1n CF values and;-
genera] poor quallty of the feed 't.? | -

\»i v . ,' >’
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“Table 3.15. Amounts. of da11y act1v1t1es of cattle in; the ‘
' Tech1man D1str1ct = L J

: —
R = - it o=
AR , oo . =

”‘VdSeason?._-'.' . ﬂPrimqry'wet M1d-. Secondary wet i';Dhy-

v‘A‘p’ .

jManagement SyEfem: o :Kr331Ed’:' Kraa]ed ~ Kraaled® ”f'K;aéled .

Act1v1ty per day o o _ | }
| Stand1ng (h) f'd‘ | 17?" ‘1;_7_17.Sv ' 17if‘ ,'~,°’*if83;§f
“Walking (km) o BN T |
Forced. wa]kmg1 2 3 2 e
| Vo?untary wa1k1ng 2 oy 4. 2. .5
Grazmg my : -7 . 65 . 65 7 ’
g Rumma-ting (h) 5‘_ . T e 7

) 1Average wa1k1ng Speed approx1mate1y 4 km/h

gd” 2Average wa]k1ng speed of between 0 3 and O 6 km/h

‘a _ o o
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3.0.4. 6 Da11y Energy Budget for a 3 year -old, Non pregnant

West Afr1can Shorthorn He1fer
| The da1l9‘energy budget of a 3-year-o]d, non-pregnant
West " African Shorthorn heifer is given‘tn Table 3.16. The
daily intake of ME- (MJ/day) is esttmqged at 43.4 during the
- primary wet season and s]1ght1yvlower (39.5 MJ) during the
-secondary wet;season. During }tﬁe mid-season or mini-dry
season ME intake is 32.4 Md/day and. this decreases sl1ght1y
_,to 30.9 MJ/day dur1ng the dry season. A 200 kg animal ‘with
ma1ntenance energy expend1ture of 24.9 Md/day uses between

60 andﬁBQ% of its total daily ME intake for this basal

~activity during all seasons. On the average 7 7 Md/day of ME

is ut111zed for an1ma1 act1v1t1es during the wet seasons but
. this -.increases to about 10 MJ/day during the dry season.
When expressed on thg(“basisf'of daily \ME intake, daily
;activitiestrepresented 18; 28, t9 andn37% of dailthE intake

e

\'dur1ng the pr1mary wet Season,< mid-season, secondary. wet

s 7

season “and - ,dry season, respectively. The individual

act1v1t1es that contrlbuted 51gn1f1cantly to da11y energy

;expend1ture were graz1ng (9 to 13%) and comb1ned forced and

"voluntary wa1k1ng dur1ng the dry season (9 to’ 12%) _(Table

_ 3.16). ~Energy expend1ture involved in standing: and "

»

_ruminating represented between 3 and 5% of teta1 datly. ME
1ntake When the energy utilised for ma1ntenance and da1ly
. activities is subtracted from the daily ME 1ntake there 1s a

- net galn durxng the wet seasons and a net loss durJng the |

-
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" .Table 3.16. Daily energy budget for a 3-year-o]d noh—pregnant West
African Shorthorn heifer in the Techiman District.

. R LA : ' . .
Season o Primary Mid Secondary Dry
‘ ‘ wet wet
Manégemeht sys tem Kraaled Kraaled Kraaled Kraaled
Weight of animal (kg) 200 200 - 200 200
. . . o
Daily intake . |
Dry matter (kg) 55 45 5.0 &5
Metabolisible energy (W) ~ 43.4 2.4 3.5 30.9
Daily output B
(a) Maintenance (MJ) 24.9 24.9 24.9 24.9
‘ 4 o
(b) Activity (MJ) J// 7.8 9.1 7.5 - 10.3
. ~ Standing -1 1.1 1.1 1.2
- Forced walking 0.8 1.3. 0.8 1.7
" Voluntary walking 0.8 1.7 0.8 2.1
-Grazing 3.9 3.6 . 3.6 3.9
, Ruminating 1.2 . 1.4 1.2 - 1.4
Total (a+b) (M) "7 3.0 2.4 352
Estimated daily balance ‘ o
.Engfgy'balance (MJ) \ ~ ., #10.7 -~ -1.6 ,7.] -4.3
Weight gain or Toss (kg)  +0.5  -0.T  +0.4 0.2
~ Experimentally determined ' . : \‘ . | -
weight, gains (kg/day) . - 0.71 R " -0.5!
! 0.8 20.41
B ' - - 0.52 ;
| 0.53 - *
0'.331_

Source: 'T._-Mittendorf‘(1963)icited by Oyenuga (]966)§ 2. Rose Innes
(1966); 3. Leeuw (1971) cited by Crowder and Chheda (1977).
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\ldry season. Convers1on to liveweight ga1ns or Tosses by the
* factor 20 My ME per Kg of gain or loss (Webster 1978
JA.R.C., 1965)- gives a daily weight ga1n of 0.5 kg dur1ng the

primary wet season and 0.4 kg during the secondary wet

season. Cattle lose 0.1 kg per day during the m1d season and -

0. 2 Kg durlng the dry season. A summat1on of the seasona]

'T1vewe1ght changes resuTts in annuaT liveweight ga1ns of 73

Kg. The da1Ty we1ght ga1ns of 0. 4 to 0.5 kg are w1th1n the'

range 0.0 to 0.7 Kg observed by - other expe?1menters w1th'

‘ grazrng cattle (Oyennga 1966 ; Crowder and Chheda 1977; Antwi

vand Adde1 1977) vaewe1ght losses dur1ng the dry season~

are Tow compared to those obta1ned for cattle in the TamaTe

“ and Bawku d1str1cts Th1s may be exp]a1ned by the fact that

animals eat ‘more dur1ng the .dry season and expend less

emergy in da1Ty act1v1t1es in the Tech1man d1str1ct as. -

-:compared' to the - prev1ous dtstrfcts The overaT] annuaT.

we1ght gain- of 73 kg is however h1gher than the range of 45

- to 68 Kg found for graz1ng an1maTs on savanna type graz1ng |

lands (Sm1 th 1*3@5

" One may argue that the 73 kg galn in we1ght vts a

) 'theoret1cal value wh1ch could be ach1eved under cond1t1ons

B Of:good.animal-health,and the Tevel of feed ,1ntake and

degreet of raninal“actiyittes est1mated for the iech1man>'

[

. district The factors wh1ch operate aga1nst the ach1evementf

G

aéf_ this Tevel of product1v1ty ShHE the Tech1man d1str1ct ast

‘:;gweTl as in the prev1ous case study d1str1cts of - TamaTe and :

| Bawku w1l] be treated more fully in the next sect1on



4. DISCUSSION

The predicted-]iveWeioht gatns'by 3-yearjold) female cattle
from’ﬁ the case studies and exberimentaJ and field
observations of 11vewe1ght ga1ns by' cattle in‘ thef three
savanna 'study Zones of West Afr1ca are summar1zed in Table '
4.1, The ca@tle in the various d1str1cts were pred1cted to__h
gain between 28% and 79 kg “per year. Rose Innes_(1966)n
observed thaf cattteygra21ngtcoastal}savan a (Guinea.savanna
2one)y,in Ghana- gained O,t4°Kg/day on a yeartyhbasjshWhile at
-stmitar 1eve1. of .perfOrmance-.wasA ach;eved ein»'northern*
‘Nigeria (Sudan savanna ione) by‘"cattle wh1ch grazed;t

| rangeland by day and stylo pasture by n1ght (Leeuw. 1971 as_

‘}C1ted vby Crowder and Chheda, 1977) 7 At the IEMUT Bouke o

;statlon in the Ivory Coast (Der1yed "savanna zon
- bulls. stocked at 0 5 head/ha annual]y ga1ned _-24 kg/day
fw1th dayttme grazing of natural pastures oversown W1th sty]oa'
r(Letenneun, 1971 as c1ted by Crowder and Chheda, 1977)
annual. 11yewe1ght ga1n was tberefore about 90 kg wh1ch is‘
fsl1ghtly /more than the 11vewetght ga1n predwcted for fema]el
. cattle 1n the Techtman d1str1ct~of Ghana (Table 4 1)

Several reasons may be advanced for} the d1ffe\$nces‘
' between actual and pred1cted 11vewe1ght §a1n vatues Some ofh
fthese d1fferences may be related to the 11m1tattons of che‘

,nenergy budget methodology The accuracy w1th wh1ch est1mates{i:-

N'dama_';

‘of anlmal energy budgets may be made ”depends on :theif,f

ﬁre11ab111ty and completeness of the data used Assumpt10nss{ﬁ

1‘were made about the levels of feed 1ntaKe and the energy .'
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values of feeds and of l1vewelght gains and losses Disease

"and cattle breed factors were not taken 1nto account in the

\

101

'calculat1ons._lhe direct cl1mat1c (heat) effect on the".

ﬂ cattle7=wa3'inot'.1ncorporated in the present calculat1ons

3

TFurthermore because of lack of spec1f1c data related to the

case study zones SOme subJect1ve est1mates had to be made ‘

\

'espec1ally for the qual1ty of feed consumed by cattle, the

}'d1gest1b1l1ty of the feeds and the type and amounts of dally -

-

act1v1t1es of the an1mals

The cr1t1cal factor affect1ng animal' performancei'ih

Jterms of l1vewe1ght 93‘”5,_Wa$ }metabol1zable energy (ME)

::1ntake Th1s is directly ﬁrelated

to the voluntary feed".

1ntake and the metabol1zab1l1ty of the feed Although it has -

. § -
. been assumed j the present study that cattle consume'ﬁ

| between "2 and 3A of the1r body we1ght equ1valent of dry'g--‘f

/-/

"matter. under pract1cal cond1t1ons the voluntary feed 1ntakevf;

'"may vary even more among breeds and from season to season

_funder chang1ng pasture cond1t1ons Apart from the -phys1calf

.and chemlcal characterﬁstlcs of the feed the env1ronmentalh:

atconstralnts the an1mal such Si‘ d1sease 1handt_fhotfy

t;temperatures can reduce appet1te and consequently the amountlay

ffof feed consumed and the level of product1v1ty (Lytle -dnd,f

7fMess1ng,_ 197%) example,: in’ a study 1n Austral1a by,;ﬂ

3?Fr1sch (1976) the control of ectoparas1tes (t1cKs) resulted[fd

2;in, 1ncreased l1vewe1ght ga1ns and accounted for 40% of the,?}

*Jd1fference in f1eld l1vewe1ghts between Hereford X Shorthornfgf

dfand the more t1ck res1stant Brahman X Shorthorn Catt]e
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_Increased‘ weight gain of‘a lesSer'magnltude(was estimatedb'
ior "anthelmintic ' treatment aga1nst gastro-intestinal'
) paras1tes. controllof pan eye dlsease and amellorat1on of‘
| h1gh amb1ent temperature and solar rad1at1on (Frlsch 1976)

| There is the poss1b1l1ty that among the cattle breeds;‘
_jnlkWest Afr1ca4 unselected an1mals could have lower dally'.i
1llveweight 'galns" relathe;Ato' the pred1cted _»rates 'Offi
fl-iveweightt ga]n obﬁalned 1n the est1mated energy budgets
hfWarw1cK and Cobb (1976) have summar1zed ev1dence on‘ﬁgenet1c‘
:‘varlab1l1ty 1n the ma1ntenance energy requ1rements of cattle?._
and concluded that although the 1nformatlon was scanty -and"
lsomewhat confl1ct1ng 1t nevertheless strongly suggested the

tex1stence of such var1ab1l1ty Thus the basal metabol1sm oft

»“the~ West Afrlcan Shorthorn, Sanga or Wh1te Fulan1 could be‘ S

'lower than that prev1ously assumed ‘ The maJor1ty of Zebua-‘

attle,. as well as cattle natlve to Africa, are con31dered’»ﬂf

~to have lower‘maIntenanfe energy requ1rements per un1t of“ g

;body mass:. (McDowell 19- ) Thts may be related to the1r_j*
'"genera]ly Smaller mature body\ mass Genet1c d1fferencesdm

" r _regar
“wwthln \\Ewggds g;ﬂn carcass compos1t1on w1th ega d

?fdlfferent proportlons and rates 'of fatfffa d protexni7j‘

'ldepos1t1on would also alter the energy value of un1t galn orfilf

1gloss 'n l1vewe1ght FUPtherOPe.r l1vewe1ght, loss ffhomjf3

;?undernour1shed an1mals s largely as fat and muscle W1th.ltl

7-\

1fbone contr1but1ng an 1ns1gn1f1cant part (Rob1nson, 1948 ht:t

.*Seebeck and Tulloh 1968 Seebeck 1973 Prlce,|ﬂ976)

1hthe present a 51ngle energy value of 20 Md/Kg ]1Vewe‘9ht3ff
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ga1n or loss is used as there is no speC1f1c datum ava11ab1e

. /

" to ( enab]e - one " to ”make more» prec1se» adjustments _for! i

%

Itveweight‘changes

_Cattte»jwiil. norma]]y harvest ~'fonagev;ﬂof; better

jnutrttiona1" Value ~thanA that 1ndlcated from p£ox1mate'iz

?ana1y51s of mechanxca]ly cut samples‘ (McKay and Frandsen E

\

1969) . Cattle a]so 1ncrease the number of the1r graz1ng_3-
:hb1tes and the t1me spent graz1ng 5 order to compensate fbrv

h.the sparseness of fodder and where feed is dlfflCU]t to -
‘tharvest (Stobbs, 1974) Stobbs (1974) found that cows onty‘
| pasture d1ff1cult to harvest -’consvstently graze moref
}f1ntens1vely at dawn The management pract1ces of peasantf
:farmers,. espec1ally those 1nvo]v1ng Kraa]1ng, 1n the West}fh
-aAfr1can savanna zones prevents catt]e from grazxng dur1ng~:'.

;dawn hours and forces the an1mals to attempt to graze dur1ng h

, parts of the day fhat are hot and w1th hlgh solar rad1atlon

lThe l1vewe1ght losses 1n cattle dur1ng the dry season appeart‘tt

vto be 1nev1tab1e under present management pract1ces 'andstfd

\

ffcontr1bute to the overall Iow product1v1ty of graz1ng cattle{,:d

y1n the reg1on

What »steps ¢567fbé' 1n1t1ated to ‘1mprove the beefftni
:product1on systemsﬂ that preva11 1n the savanna reglons ofif&t
iWest Afr1ca7 The prob]em of I1vestock product1on i 1nsfiﬂ
edevelop1ng countrles fs; accord1ng to Paw]ey (1970) "tthtt;
need” and. also the dlfflculty of transforming a tnaditfonaluidf
clndustry lnto a price-oriented manket economy " A pr1maryf5;f

}factor in. ach1ev1ng any transformatlon is the need jto.ffh



104 . .
L _,

‘strengthen domesttc market1ng for both meat and m1]k wh1ch

' would theanserve ‘a f.1ncent1ves to the farmer to change v
_management pract1ces and 1ncrease product1on For any change
};to be pract1caT"effect1ve and adop&ed by nomads and other :
.'cattle owners the changes must maKe sense ;to}éﬁse cattle_fg
: owners (Rlney,_ 1970) There s therefore ‘the need to
hundertake mean1ngful surveys and analyses to understand the -
"soc1o econom1c factors operat1ng w1th1n the catt]e produc1ng
ruraT commun1t1es The product1on of beef from trad1tlona1
‘systems w111 probably cont1nue tp pTay a dom:nant ro]e 1n
,Tthe meat supp]y of West Afr1can countr1es for some t1me

At the V111age Teve], one means of soTut1on wou]d be |

v o
the prov1s1on of avenues whereby cattTe owners w111 find 1t

:tmore exped1ent to seTT off the1r excess stock and ;eep only
'reasonable f numbers f’of an1mals Fot< reproduct1on fThel‘
,;techn1ca1 ob3ect1ves of ‘A much needed extens1on programme
_Twould be to encourage ! bu1ld up of product1ve breed1ng
fherds and the same t1me upgradlng these herds by
}select1ve breed1ng w1th su1tab1e cattle breeds that possess
}ffaster growth rates Stnce 1n many areas (the un1vers1t1es ﬂ
iand research centers may be the except1on) no breed1ng
frecords are kept. successfu] change w111 requ1re 1ncreased
;educat1on and mod1ficat1on of trad1t10ns The use of
}productlve 51res prov1ded by,:@,‘ example, the 1research
T1nst1tut10ns *is one area' where,‘ w1th relattvely 11tt1e

expense raptd progress could be made Th1s may be done on

Aan exchange bas1s where relat1vely unproduct1ve bulls f
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I \

traditional' herd may be. exohanged for the genetﬁcaltyﬁ
"superlor sires. | | | | - T |
| Another ﬁevelopment wh1ch could be 1n§%rretated with
the above ‘1s the use of commerc1al feedlots for growwng and
| 1_f1n1sh1ng of cattle A]though sugarcane 1s not present]y
'cu1t1vated rn West Afr1can countr1es for cattle feed,}a
,-hmaJor1ty of these countr1es are; we]l su1ted for »such -ap
S venture ' Latrnv Amer1can _studies ’(Preston.w 1974 1976
_Montpe1]1er and Preston 1976) have g1ven',1nd1cat1on of

'*h sugarcane utﬂtlzat1on for 1ntens1ve catt]e feed1ng Feedlot

‘tr1als in Kenya (Creek et als 1976) have a]so g1ven: very

TN

: e

‘t'_favourable resu]ts from the use - of sugarcane as catt]e feed
*Da11y 11vewe1ght ga1ns of between 0.6 and 1 0 kg have been t
‘"hgach1eved u51ng loca1 cattle breeds and crosses w1th European
?breeds (Creek et al 1976) 51m11arly ‘the use of banana .
= tops for 1ntens1ve beef feed1ng a]so could have potent1a1
'r.gthe more humnd areas wh1ch favour productlon of bananas ?fintf
"jpthe ar1d 'reg1ons »of West Afr1éa i m1ght however be

xe crops 11Ke sorghum and cassava for‘_

b N

‘7f7approprﬂate t‘.‘

ZQ;1ntens1ve bebf profuctuon P1]ot schemes desxgned to'test

R

“lf suchi'enterprlses could bé‘ started

&

tfjthe v1ab1l1ty *H
yiffrelat1vely eastly Howerd *ﬁ if proven techntcally v1able,:g
problems 11ke1y to be encountered would be | terms of.‘
ﬁf;cap1ta1 v1nvestment and operat1ng costs fgr large commerc1al &
i;?enterpr1ses g | s.. g | | e S ,_1' e_g‘t |
| Even ina mod1f1ed form the above ischemes could be

33}effect1ve :1n pPOV1d1ng a year round feed supply for cattle f
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-and still: be acceptab]e to the trad1t1ona] 11vestock farmer ’
ile s1gn1flcance to West African cattle product1on ‘would be::‘
‘the decrease n, the dry 'season .]1vewe1ght ]osses 'an/;
’!consequent 1ncrease in ra]l product1v1ty of beef cattle»
1in f‘the‘ saVanna ' areaSt' Furthermore .because ;fhe-"¢W 1
. 4product1v1ty of cattle in these- savanna areas Mts c]ose]y
;dtwed w1th the socto economnc oond1t1ons that estto1n rura]_f;
f,commun1t1es 1t 1s 1mperat1ve that governments should maketf
:o_genu1ne efforts to 1mprove the standard of 11v1ng cond1tlons’_d
'.fof these people in order to- fac111tate 5adopt1on of"better )
fhcattle management technlques | o (

&



107

B : ] s
o " : P,
BIBLIOGRAPHY |
. D e |
. : J
Agr1cu1tura1 Extension Handbook (Ghana)' 1977. Rubﬂjcatﬁo
of the’Ghana/German Agr1cultura1 Development Project
Northezn and ‘Upper Reglons Ghana. -

i
o

s S

:AgricuTtUraT 'ResearCh "Council ' .1965J The a hutr1ent _
B requ1rements of farm livestock. No. 2. Rum1nants Her
MaJesty s Stat1onery Off1ce London i : \ v :

-Antw1, M K. and Adde1 AK. 1977 Bf’dﬂct1v1ty and nutr1t1ve‘
“value, of tropical pasture of Andropogon gayanus °(Gamba
_ grassT- under ' zero. grazing. 1976-1977  Annual Report;

' An1ma] Research Inst1tute CSIR Ach1mota Ghana L

,Armsby, H.P. and Fr1es J.A. 1915 Net Energy Va]ue of
L Feed1ng Stuffs for Cattle Uy Agr Res 3 435 491 '

W

PR I

B '1.

;Arnon G W. 1960.. The effect of the quantwty and quaT1t¥ cf,“‘
‘pasture ava1TabTe to sheep ‘on their ’graz1ng behav1 ur.,
Aust d Agr1c /Res 11 1034 1043 : _ :

‘Ba11e, C.A. and Forbes, .M. 1974 Control of feed.1n ake;‘"
. and.-- regulat1on of = energy. balance_. in o ruminar ts.
Phys1oTog1caT Rev1ews 54( : 160- 214 e -

‘Benneh 1971 Water requ1rements and T1m1tat1ons 1mposed 2
on agr1cu]turak developmept ~Northern. Ghana.. ' 'In
‘Factors . of Agr1cultura1 Growth Sin West Afrvca
Proceed1ngs of an’ Internat1ona1 Conference, I M. . Ofori -
(ed‘), Pp 71 u s e ST

- ¢
A
FEEAN

'BlanCa;'ﬁ 1965 Cattle 1n a(hotmenv1ronment d Da1ry Res j»_:v
so82n 291 325 e , ~
jBTaxter \b1967 The Energy Metab T1sm of Rum1nants, ,2ndfff@5

"(t ed h1nson 501ent1f1c and echn1ca] London

BTaxter K L x and Wa1nman F w 1962 Unpub11shed workfiﬁff
A;;* c1ted by . Agr1cultUral Research Counc11 1965... Nutr1ent,;jw;
Requirements - of Farm. Livestock:  No.. 2 Rum1nants Her;f;..
MaJesty s Stat1onery fo1ce London pp 221 e



© 108

Bogdan,- ‘A.V. 1976. Tropical Pasture and Fodder.PlaQts.
Longman Group Ltd.,qLondon. ' : : .

R

Bond d and McDowell R E. 1972 Reproductlve perrormance o

‘ and phys1ofog1cal responses of beef females as affected'.

by prolonged” high nvtronmenta] temperatures Je An1m

Sci . 35(4) - 820- 82

Boudet, G. 1970, Management of sava

Parad1se Queensland Austra11a pp 1- 3

Bourn.uD. 1978 Cattte ra1nfa11 and tsetse GIOSSIna&Spp
Afr1ta d Ar1d Env1ron 1(1) 49 61. LI

etl,. nnah woodland range in
‘West Africa. Proc. 11th Inter. Gr%ﬁs]d Congr : Surfers,~

Brammer,vH. 1962 So115 In Agr1culture and -~ Land ”Use,.inf

.. Ghana, J.- Brian Wl]]S (ed ) Oxford ‘University Press,

: LOndon;ppl‘88;

"Butterf1e1d R, M 1966 The effects . of nutritional stress:,

o and recovery on the body compos1t1on of catt]e Res L

_ F;Vet So1 168 179,vtﬂ .

t‘Ch1ppenda1e, G‘M 1964- Determination of plant ‘speCiesJ

grazed by open range cattie in Central Austra11a Proc. :

Aust d An1m Prod 5 256 257

d'Clapperton._ d”L ;yf964 The energy metabollsm of sheeétl‘
o walk1ng on: the, level and on grad1ents Br1t d Nutr.

18, 47 54»_ SRR

\

Creek M J: Squ1rey0 H A.e andj Mulder,: [N 1976 Fresht]f
_;}_ sugarcane as a' substitute - for malze s1]age in beef. ]
*“\5 oattle rat1ons Wor]d Rev Anlm Prod 12(3) 35 42.

| Crowder, 1. v and Chheda,. H R 19770 Fbragé"and” fodder

- Crops:. @hood Crops the Lowtand Tropics, CiL.A. -

Leakey and
London pp 127 159 _q,_ R

‘v D1cK1nson,m A G 1960 Some genet1c 1mp]1cat1ons of materna]*?ﬂ

effects - an hypothe31s of mammal1an growth.: U Agr1c
Sc1 X Camb 54 378 390 g;_i3fxa.¢_,;__,<(am

IR B

B W1lls (ed ) Dxford Un1vers1ty Press.}r;



R SRRL L

[ s
Elliott; R.CC 1967. Vo]untary intake of Tow protetn diet® by
~ ruminants. .I. Intake- of food by cattle J. agric. Sci.
- Camb-. 69 375 382 :

_Everitt, G C. 1968 Pre nata] development un1parous T
animals with part1cu1ar ~reference: to the 1nfluence of
maternal nutrition in sheep. In Growth and ‘Deve lopment .
of 'Mammals, G.A. Llodge and G E. Lamming f(ed.),.

"Butterworths,'tondon pp 131—157 . : = .

. ®

'Everitt;»G.C; 1é72‘ Prote1n product1on from beef ProC.JN,Z.
2. S0C. Anim Prod 32 185 203 . '

-

.: R ) : ‘ a "..‘ . . q‘ A
“F.A.0. 19868, Land and water survey in the upper and northern*
- regions of'.Ghana. Final Report, Vol. 1 - General. Food, "

and Agr1cu1ture 0rgan1zat1on Rome.. = S REER
'FJA;OQ,_t969§f~Afrioan trypanosom1asjs: ‘Report::offafjoint =
' FAO/WHO. . Expert Comm1ftee ‘Food and  Agriculture
o Organization Rome O R R U
£.A.0. - 1977. FAO/WHO/DIE Animal Health. Yearbook 19716;,}Food__,."’
%; and Agr1cu1ture Organ1zatJon Rome . , I .
,? i | "__% L _ ,.A‘ e -
F1nch V A 1976 An assessment of the energy budget
Boran gattle d Therma] B1ologx,1 143 148

',xrf"

Fdrbes, E B Kr1ss and Braman W W 1927 The 1nfluenoe ,
vt of pos1t1on of - cattle as--to stand1ng and ~Ty1ng \§§} the aj
o rate of metabol1sm d A@r Res 35 947 960 ‘\ L h

~Fr1sch d E 1976 A mode] of reasons for breed dtfferences
in growth of cattle in the trop1cs Proc Aust/”'Soc
An1m Prod 11 85 88 R sy a?;ﬁﬁvq~=

‘Fuquay, d W« | Brown,, w Hi and\Poe, W E 1976 Response of O

' 1actat1ng da1ry ‘cows to sudﬁe mod1f1cat1ons Sin
“freestall hous1ng Proc.. 7tst Ann Mtg ,,Amer Da1ry

‘”1591 Assoo» 138 (Abstr ) L S S

A .".

thana Meteoroﬂog1cal Serv1ces 1972 Annual summary of
‘ cl1mato]og1cal 1,.,observat1ons in . ‘Ghana.. Ghana
Meteorologncal Serv1ces Department Legon Ghana S



\ .
_ Ghana Veterinary Services. 1977. Annual L1vestocK Census
< 1976. Veterinary Services Department Accrd.

;gs 'Gohl, B. 1975{vTropica1 Feeds: Feeds Information Sﬁmmaries
' ~ and Nutritive Values. FAO, Rome. :

Graham, N. McC. 1964a. Maintenance requ1r?ments of sheep
indoors =and at pasture. Proc. Aust’. Soc Anim. Prod.

o o 5: 272

h Graham N. McC. 1964b Energy costs of feeding activities

and energy expend1ture of grazing sheep. Aust. J. Agric.
Res 15: 969 973. . :

Graham, N. Méé. - 1966, ‘PrediCting’ energy requireménts of
* sheep. Proc.. Aust. Soc. Anim. Prod., 7: 364
Hafez, E.S.E¢ 1965. Environment and reproduction in~ farm ..
animals. World Rev. Anim. Prod 1: 118-128, S
¢ ' @ Xeh . N
S ~ - R
Hall w C and Brody, S. 1933. The eﬁergy increment of
stand1ng over lying and the energy cost* of - getting up
and 1y1ng down. Univ. Mo. Agr. Exp. Sta. Res. Bull. 180.

pp. 31. y L

.‘Hammel,'H.Tl 1956. Infraréd"emissivitiés of some arctic/
~ fauna. J. of,Mammalogy,37(3): 375-378. '

- ¥

Harvey, W.R. 1960 Least-square analys1s of data with/
, unequal subclass mumbers USDA ARS- 2%?8 . o

Hoimes, C.W. McLean H A and Lockyer, K J. 19878. Changes
in the rate of heat production of ‘calves dur1ng graz1ng
~and eat1ng N.Z. J. Agric. Res. 21 107

T n
twa .

" Holmes, C.W., Stephens, D.B. “and .Toner, d.H. 1976. ‘Heart '
‘ rate as a possible indicator of the energy metabol1sm of
- calves Kept out of doors leest Prod. Sci. 3 333 ‘

. s - \,.s
?Hutton, J.B. 1962. The ma1ntenance requ1remegts of - New

’ Zgalgsd dairy cattle Proc. N.Z. Soc Anim. Prod. 22
12-2 .

$



N w , 111 -

: ‘ _ N , ‘ ; ‘
Jeffrey, H.B. and Berg, R*F. 1971. Evaluation of milk
‘ variables as measures of milk effect - on prerweaning

performance of beef cattje. Can. J. Anim. Sci. 51:
- 21-30. - - o '

™ o

Johnson, W.L., Ordoveza, A.L., Hardison, W.A. and Castsillo,
- L.S. 1967. The nutritive value of Panicum maximum
(Guinea grass). Il. Digestibility by cattle and water
buffaloes, related to season and herbage growth stage.
J. agric. Sciy, Camb..69: 161-170. . o

Joubert, D.M. 1954. The- influence of winter nutritiorial
depressions on the growth, reproduction and production
of cattle. J. agric. Sci., Camb. 44: 5-66. o .

¢ . W

Journet, M. and Remond, B. 1976. Physiological factors
affecting the voluntary intake of feed by cows: A Review
Livestock Prod. Sci. 3(2): 129-146. )

e

Keay, R.W. 1959. Vegetation "map of Africa south of the
- Tropic of Cancer. Oxford University Press, London.

Lambourne, L.J. and Reardon, T.F. 1963. Effect of
environment on the maintenance requirements  of Merino
wethers. Aust. J. Agric. Res. 14: 272-292. :

‘Lamond, D.R. 1970.' The influence of undernutrition. on
- rgproduction'in the cow. Anim. Breeding Abstr. 38:
- 359-372. : :

Lane, D.A.f'1962, Tﬁe forest ‘vegetation. In Agrfcultur; and
Land Use - in Ghana, J. Brian Wills (ed.), Oxford
University Press, London. pp. 160. - :

o A A S T
Langlands, J.P., ‘Corbett, J.L., McDonald, I. and Reid, G.W.
- 1963. Estimates of the energy required for maintenance
by adult sheep,_Anim;iProd. 5;:1-9,‘. ' ST
e - : \ :

Leeuw,  “P.N. de 1977. VFoddéb:,ré50ur¢§s and livestock

development in northeast Nigeria. Trop. Agric. (Abstr.):

. ®

14377. B N

o ' ‘ o , S v
. Lewis, J.G. 1977. Game domestication for animal production
in Kenya: activity patterns of eland, oryx, buffalo and



112
‘zebu cattle. J. agric. Sci., Camb. 89: 551-563.

Lofgreen, G,P., Meyer, J.H. .and Hull, J.L. 1957.‘-Behavioun
“patterns of _sheep and cattle being fed pasture or
silage. J. Anim. Sci. 16: 773-780. - o

Lytle,  L.D. and Messing, R.B. 1976. Appet1te in . the
.regulation. of food intake for energy (An1ma1 and Man) R
Prog. Fd.;Nutr Sci. 2: 49-58, .

"
\

MAFF. 1875, M1n1stry of ‘Agriculture, Fisheries,4andt Food:

‘Energy 'allowances and feeding systems for ruminants;--np

. Tech. Bull. No. 33. 'Her Majesty’'s ~Stationery Office,
- London. o - v o S i

t .

Marshall, B. and Bredon. R.M. 1967. The nutritive value of
: Themeda trlandna East Afr1can Agnhc and Forestry J.
32: 375- 379 s , ‘ .

McDonald, J.w. 1968 ¢ The nutr1t1on of grazing rum1nants '
Nutr. Abstr and Rev 38(2) 381-400. - :

McDonald, P., Edwards, R.A. and Greenhalgh *S.F.D. 1973
Animal Nutr1t1on 2nd Ed Oliver & Boyd Ed1nburgh pp.
201- 204 : .

McDowell, R.E. 1972 Improvement of 11vestock product1on in
warm climates. W. H. Freeman and Company, San Franc1sco

T pp. 151

‘%

McKay, A.D. and Frandsen, P E. 1969 Chem1ca] and flor1st1c
~ .components -of the diet of zebu cattle (Bos indicus) in
“browse and grass range pastures in. a 'simi-arid upland =
area of Kenya. 1. Crude Prote1n Trop. Agriculture, = -
Tzun 46(4) 279 292 - o S e

“chLean, J. 1962 Unpub11shed c1ted by Agr1cultura1 Research7

Council. 1965. Nutrient Requirements of Farm L1vestocki" -

"No. 2~ Rumlnants Her MaJesty s Stat1onery fo1ce‘~'b

»'_London pp. 221.

McLean, fuLA,~l1972::~ On the calculation of heat produ0t1onfa"

from open-circuit calor1metr1c measurements Br. J.
- Nutr. 27: 597-600. A B SRR



113

Miller, T.B., Rains, A.B. and 'Thcrpe R.J. 1963. The
nutritive value. and agronomic aspects, of some fodders in
Nor thern nger1a 11 S11ages J. Br - Grassld.. Soc. 18:
223- 229 , - ' o :

\

Ministry of Agriculture (Ghana). 1975, Current Agr1cultura1
Statistics (1974). M1n1stry of Agr1cu1ture Planning
“Division, Accra. o ; "

Montpell1er F.A. aaé\Preston ‘T.R. 1976. Effect on animal
performance of giving sugarcane chopped ~“finely by
. machine, coarsely w1th a machete or der1nded Trop
An1m Prod. 1(1):

v\\

‘ﬁontsma,.G; '19§3, Preliminary report on the product1on
- characters - Of three types of catt]e in. Ghana Neth. J. -
Agric. Sci. 364 377 A .

I Morgan, d;H.L ‘ 1972 Effect of plane of nutr1t1on on
o subsequent l1vewe1ght ~gain, - "carcass and muscle

. -characteristics and eating qual1ty of meat 1n cattle J. o
’ agr1c Sc1,. Camb 78 - 417- 423 R

:Murray,'Mf, Morriéon‘ W, I Murray, P K , C]lffOPd D d ahdf'
Jrail, J.C.M. 1979 Trypanotolerance -.a ‘review. World
.Anim.vRey..31 2 12. e

:”._N.RtC. 1976 Nutr1ent Requ1rements of . Beef Cattle (No.- 4)
.5th  revised ed1t1on Nat1ona1 Academy of Sc1ences,
Wash1ngton D C. S v ,

s

.'01ubaJo FJOT 1970 Use of chrom1c ox1de in: 1ndoor d1gest1on‘
N expertments with - trop1ca1 grass Tegume © mixture us1ng[
Wh1te Tu]an1 steers N1ger1an agr1c J. 7 105 110 '

‘Drmerod ) W E 1976 Ecolog1ca1 effect of control of Afr1can,i
T trypanosomxas1s -a connection between the West ‘African
~cattle industry and - Sahelian: drou ght poss1b1e L
GIOSSIna vectors, Sc1ence 191(4229) 815 821 R

DSUJ1. P.0. 1974 The phys1ology of eattng and the energy
. expenditure = of the _ruminant at-. pasture ‘J. Range -
, _~‘Management,27_(6) 437- 443 O I

Q\.A'.



114 -

-~

" Osuji, P.0., Gordon, J.G. and Webster, A.J.F. 1975. Energy

v exchanges associated with eating and rumination in sheep
given grass diets of different physical forms. Br1t J.
Nutr. 34: 59-71. . A

Oyenugawl»V.A. ©1966.  The -1eve1 of - N1ger1an 'fliVestockl
.. industry. World’ Rev. Anim. Prod. 2(1): 91-101. ‘

"Oyenuga, V.A{pv1967. ‘Agricu]ture_in,Nigeria, F.A.0., Rome,
T Chap. 9. Rk ST R

Oyenuga, V.A.- 1875. Inten51ve “animal product1on on - a
' ‘subsistence’ scale. In: Proceedings of the - 111 World:
~ Conference on Animal Product1on R.L. Reid (ed i Sydney
- Un1verswty Press, pp 393 400, R S o

Paw]ey,_ W.H. 1970. The indicative world plan for
’ agr1cu1tura1 development Wor id Rev An1m Prod FAO
Spec1a1 Issue No. 26 pp. 18 21 - :

- Poston, H A Ulberg, L C and Legates. J. E 1962, AnalysiSR;

of seasonal fluctuations of reproductive performance tn-d_e

‘dairy cows d Da1ry Sci. 45: 1376 1379

o

~Preston T R. 1974 Sugarcane as the bas1s for 1ntens1ve
.an1mal production” in ‘the tropics. In ‘Animal Feeds of

. Tropical and. Subtropical Origin. Conference Proceed1ngs,,_
Trop1ca1 Products Inst1tute,_London pp 69 83 o

fstreston, T R 1976 Prospects for the 1ntens1f1cat1on of{r=~

cattle product1on in develop1ng countr1es I Beeff"a

‘Cattle Production . in: Developing Countries, A d Sm1th"i
_;(ed‘) Un1vers1ty of denburgh pp 242 257 :

o~

'rw;;Pr1ce, M 1976 Changes in body compos1t1on assoc1ated7tﬂ:

with welght loss in early- and laterﬂmatur1ng types of37§*

.'#f steers. Aust d Agr1c Res 27 729 738

””Ramsay, J M. and Rose InneS.:,R 1963 Some quant1tat1ve-"“

observatlons on the effects of fire on the -guinea
- Savanna vegetat1on -of Northern Ghana over a per1od of -
e]even years Sols Afr 8 41 85 ' o , ;

rfRaftray;nd;M}_iQBO,,Tﬁedgrasst;cOVerfofgaAfrjca.;*Foodc'andeVf



Co T B 115

:AgricUlturéJOrganﬁzation of the United Nations,

. Riney,'Tn 1970. Wildlife and' nOmad1ch stocks “in semi-arid °
' lands. World.Rev. Anim. Prod., F.A.O. Spec1al Issue No.
26 Rome FAD Agr1cu1tural Stud1es. No. 49 o v

,Robertshaw D. and F1nch, V. 1976 The’effectsqof_ciimate on
-the - product1V1ty of beef cattle. In. Beef Cattle
Production in Developing Countr1es A.d. Smith (ed.),
Ed1nburgh pp 281 293 : R

V'Rob1nson, ,Pf 1948 The effect_ of" superma1ntenance ‘and -
- submaintenance d1ets on mature Border Leicester-Cheviot
ewes. J. agric. Sc1 38 345 353 : - '

-

~ ‘Rose Innes, R." 1960. Sugar in the sky or beef fer'the .
butcher. In The First Grassland Symp051um, . -53-63,
M1n1stry of. Agr1c - Accra o _\ ey _;‘ SR

: “?Rose.,.lnnes,"-R;f 1962 ' Grassland pastures and fodder 3
- .production. In  Agriculture and Land Use in - Ghana, .
“J.Brian, W1l]s (ed ). Oxford Un1vers1ty Press, London,

pp 416 : _ N , , .

i.fﬁRose Innes.;R 1963 The behav1our of free graz1ng cattle in

‘the = West.: African humid..tropics: studies: on-d herd of .
. West African ‘Shorthorns ‘on_the Accra p1a1ns, Ghana AL
Ra1ny season Emp d Exp Agr1c 31 v e -

'hiRose Innes ~R 1966 The concept of the - woody pasture
fj‘: Tow- aTt1tude tropical tree savanna _environments. Proc
-'3 9th Inter Grass]d Congr Sao Paulo,, Braz1l pp -

| ’"':._'_fséat'h oM. a’n’d Miller, G.D. 1948, Effect of - water

spr1nk11ng with and w1thout air movement on cool1ng/~v
da1ry cows d Da1ry Sc1 31 361 366 S '

'__;Seebeck“ R M 1973 The effect of body we1ght loss on ‘the "

R compos1t1on of -Brahman  cross “and Africander cross .
- steers. II D1ssected components of the dressed carcass

S d agr1c Sc1 80 411 423 , ,

o

7fSéebeckt'”R}Mi~;andthuTTOh;pN;M}'19585ﬂDeYeTopmentaT_growth;ff



116

and body we1ght loss of cattle II D1ssected components“é
of the commercially dressed  and Jo1nted carcass. Aust.
- d. Agr1c Res. 18: 477 495, N

.. Sen, K.M. and. Mabey, G. L 1966 ‘The- chem1cal compos1t1oh of‘
- some indigenous grasses of central savanna-of Ghana at
. different stages of growth ‘Proc. 9th Inter Grassld.
- Congr., Sao Paulo Braz11 PP 763 771 o v

‘.ZSeWeII M. M'H 1976 The ro]e of management in’ the=»contro1 -
of helminth diseases. In Beef Cattle Production'ih '
Dé%eIOpang Countr1es. A d Sm1th (ed ) 5138-149;

B Smith, C.A. 1962. The utilization of Hyparrhenid. veld for
- - the ‘nutrition - of .cattle 1n the dry season J. agric, -
Sc1 Gagp S58:. 173 178. - vl . R

";Smxth C.A.L 1965 ‘The graz1ng hab1ts of Afr1can ownad Easthia
‘ Afrwcan zebu - cattle  in Zamb1a (Northern Rhodes1a) o

' agr1c Sc1 Camb ‘64 295 298
. ._au.v‘v O

';ffrd5m1th C. A 1970 “The: feed1ng value: of trop1cat grassfv‘

pastures evaluated by cattle- we1ght*ga1ns Proc. 11th
Inter4 Grassld Congr oy Surfers Parad1se Austral1a, ppvﬂfj
839 8 1 o R S fi A -

ff”;quu1re F A 1962 Tsetse f1les In Agr1culture and Land Uset-o

”‘“57 : New York

in Ghana, JsBrian Wills (ed.), Oxford Un1vers1ty Press.ﬁ-T
London pp 441 444 f?h}f‘fzi*~a..'- DR S

.:SStee] R G DA and Torr1e, UH. 1960 ~Pr1nc1p1es and7b*
o Procedures of Stat1st1cs' McGraw H111 BooK Company,_lnc g{i

vjjishStobbs, T:H | 1974 Rate of b1t1ng by dersey ‘cows. asff*

R Res. 40: 441-473.

1nf1uenced by the y1eld and maturwty of pasture swards .
Trop1ca1 Grasslands 8 81 86 / R : : »

:17'}Thompson,u BW. 1965, The/ cl1mateh\ of Afr1ca. Oxford” .
B Un1vers1ty Press, Na1rob1;* R o

rThompson G.E. 473, Cllmat1 physi61ogyfofgcétfté;*u, Dairy



) ) .

Ussher ALK.L. 1969 Cl1mat1c Maps of Ghana for Agr1culturev .
‘ Ghana Meteorolog1cal Serv1ces, Legont‘ . ’

UstJanzew: 'W.' 1911 The energy cost of 1ngest1on by sheep .
Blochem Z. 37:. 475. - _ _ ‘

' N

‘-l} Vercoe J E. 1973 The energy cost of standlng and ly1ng

fs adult cattle Br 'd Nutr 30 207 210

'Vercoe, d E' and Sprtngell P H. 1969 Effect of subcl1n1cal_'
- helminthosis on n1trogen metabolzsm in beef} cattle SV
o agrtc Sci., Camb 73 203 209 , : S

‘4-Veter1nary Serv1ces ) Tamale 1978 L1vestocK Census_'
- (1977-78) of the. Tamale D1str1ct Veter1nary Serv1ces, .
Department Tamale Ghana L e

‘:V”Walker d}*‘1967 Ghana L1vestock Development HandbooK nf
o Publlshed by USAID/MlnlSth of Agr1culture Ghana '
ffWardrop, I D 1965 The effects of plane of nutr1t1on :
'< early. post natal ‘life - .on the . subsequent growth and;;
development of cattle Aust d Agric Res 17-—375 385 nL

Ef;ff1Warw1CK F”d‘ aﬁd'cobb' E. H 1976 Genet1c vartatton 1niff

nutr1t1on of cattle for meat productton World Rev gjﬁ
An1m Prod 12(1) 75 81 E L

“"ﬁi.Webster A'J F 1967 Cont1nuous measurements of heart rate?ff

~as’~an-indicator of the energy expendtture of sheep Br S
d Nutr 21 769 : e : - - S

2 "t

:'ivijWebster A. d F 1972 Act of eat1ng and 1ts relatton to the_;”
W heat increment of. feedtng in rum1nants Proc 1ntAvSymp,e,f

Env1r Phy51ol pp 42

"*TJTWébstéb' A, d F 1978 Predtct1on of the energy requ1rements?el

for growth in. beef cattle World Rev Nutr D1et 30: SR
189 225 RO ER P o , , T

:t'Webster A d F 1979 Energy metaboltsm and requ1rementg Inﬁff

<~*“t, Dtgesttve Phy51ology and Nutrition:of Ruminants,. D.C.
R Church (ed») 2nd Ed 0 & B Books Oregon pp 210 229



18

Webster, A:U.F. - and Hays, F.L. 1968. Effects of

beta -adrenergic blockage.on the heart. rate .and _energy

expenditure of sheep during feeding and during acute
".colq.exposure.‘Can J. Phys1ol Pharmacol 46: 3577..

- Whyte, R.0. 1974. Trop1ca1 Gra21ng ‘Lands: communities and
~constituent species - Dr. W, dunk b.v. Publ1shers, The,
Hague S '

-

‘ 7W1lls. J. B 1962 - The genera] pattern of 1and use In.
Agriculture and Land Use in Ghana; J. Brian W1tls (ed.),
‘}f, Oxford Un1vers1ty Press, London pp. 201 ‘ -
«.wohsféll;ﬂp;m and Brody /s 1953;-fRes.v'Bu11; Mo. Agric. -
".~EXP::Stat. No. 515 S T S

s 3

~'ef;Yassen:‘A M. 1977 Respiratory responses of N ‘Dama’ ‘and Boran:

" cattle to climatic cond1t10ns 1n N1ger1a WOr]d Rev »,f
An1m Prod.. 13(2) 33 41. L »

“;erates, N T M _ 1964 Starvat1on' changes ‘and - subsequentf,;
rggovery of adu]t beef mdscle d agr1c Sc1 Camb 62
2 272 T LR R o

hJTstoung. B A'T 1966 Energy expend1ture and re5p1ratoryy,f
EEE $t1v1ty of sheep dur1ng feed1ng AUst “J. Agric.: Res o
355 . B . o e e

*tf!Xoung, B.A. Kerr1gan Bl and Chrlstopherson R 1975'tA3s

el versatlle resp1ratory pattern analyzer for stud1es of;'

energy metabolism -of. questock Can . An1m Sc1
55 17 22 zw-5>__v~_3__ , R



