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WACTIVITIES OP CATTL2 aT P\ST!K3
SUMMARY

The need for the study of pastirrin mactivities of indigenous
animals is outlined as a possible basis for improving animal production.

The study is in three parts:-

O]

@

@iD

Under local husbandry, free ranging, on natural grassland,
to find out hew ranch bronse tha animals take on free range.
It is estimated that the local animal takes about 20$ browse
and 81J?grass, in the dry season under conditions akin to
Katsmensu. this supplies about 0,0lb digestible protein
which satisfies the estimate r® uired for rapid growth.

This contrasts with about 0,371b estimated for Ashaley
Botwey and explains the differences in condition of

animals in the 2 places.

On woody pastures to find out how much Grewia, in ample
supply, would contribute to the diet of the local animal,
The proportions recorded are about W/ 60" of brcTsee to
grass,

On Centrosema-Bangola pastures? to study the reaction of
local animals to artificial pasture.

The factors affecting behaviour are discussed, referring to
work elsenwhere.

Uie relevance of the behaviour patterns observed is discussed
with respect to husbandry implications.

It is shown that the grazing times recorded in the 3 situations

are not necessarily proportional to respective intakes.
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1. MTROBUCTIQI

Grazing is generally recognised as the cheapest way off feeding
runinants. Inmost of Africa, it is the onlyway. To maximise the
benefits from pasture, the livestock man must be in rapport with the
grazing animal. Thus a study of the grazing habit is more than a
mere academic exercise. This view has been held widely and various
practical applications of such studies have been suggested (viordrop
1953, Thorpe 1953, Tullob 1961, Taylor- 1964, Taylor 1953, Levy 1935).

Interest in behaviour studies dates back to 1787. (James Anderson
cited by D.E. Jchnatorse-"allace 1944 and John M. Wilson 1845, cited
ibid), “ystematio investigation into grazing behaviour woro conducted
from 1925-1928, by Stapledon and Jones (1925-1926), "ory (1927),

Woodman et al (1927), H.H. Green (1925) Sevens (1927) and duller (1928).

Thereafter, knowledge of the ccti-ities of the grazing animal
has accumulated steadily, but little information is available from
tropical habitats.

In the lew latitude, African tropics, where fodder conservation
is alien to native peasant farming and its introduction is fraught
with grave socio-economic problems, dependence on pasturing, (even
into the dry season) is absolute. The importance of pasture utilisa-
tion work in Ghana is better visualised in the light of the u gent
demand to multiply animal production. Thus a study of the native animal
under various pasture conditions is called for as a possible asle
of pasture and animal improvement work.

Grazing behaviour studies in the tropics began barely a lecade
ago, during which period about a dozen workers have reported such
investigations. OF these only a few worked on indigenous animals.

The only reports on the behaviour of free ranging cattle on natural
pasture are by Smith (1959) and Payne et al (1951). VJest Tro ical
Africa”s contributions are represented by two records, oae Innes (1963)
Rose Innes and Kabey (964).

The present work falls into three partsi-
1. _.Awural grassland under native methods of management.
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2.  "tfoody-Pastures” with "Sifflulatad-iSirus® and natural grass.
3. Planted introduced pastures.

PART I; SATO”L GRASSLAB) HIgR VMFys K  OPS
pr MAFFIgM

The importance of browse component in the dry season dietef
the local animal in a peasant herd has been mentioned by Steward C1931)»
Hose Innea (1961) and others. This study is an attaspt to look
further into the species favoured and the contribution of browse to
the diet under these conditions.

PABT 25 BOOPY-PAISIoBSS «TH SFijBa VD
MATURFIL S.RASS

Lanabury (1960, 1959a, 1958a) Oyenuga (1955a,1958);
Aocae Innes (1959); Hose Innesmé& Atabey (1964), havepointed out th®
nutritional deficiencies of native grassland. However it has been
observed that the condition cf local cattle especially in the dry
season IS even better than their digestive efficiency and loro Bsaintenance
requirements would allov  (Oyenuga 1958; lansbury 1958a & b, 1956,
1960; <2 Innes & Mabey 1964 ; rim Innes 1961, 1960). Lansbury (1960) and
Rose Innea (1961) have traced the source of nutrient supply to tiowse
species, ose Innes and Mabey (1961 et sec.), have been Investigating
the contribution of various browse supply to the dietary intake of
native cattle. This section of the present investigations y"omoi part
of this series of browse studies.

PAST 51 PMtTD K-TBODUNniID PA3TUKBS

The introduction of high yielding nutritious sown pastures may
be regarded as the ultimate in rundnant feeding iIf costs of establishment
and management are justified. This approach has greet possibilities
in Ghana with the prospect of irrigation frcm the Volta Dam, and
openings to ley-farming. ~Migitarla decumben3 and Centroseaa. pubescens
are favoured in the literature as promising tropical pasture s; eoies.



(Oakes A.J. 19605 S. Little at al 1959s and Anon 1957s cited tgr Oakes;
Wilson and Lansbury 1958* Hiohards 1965; O-rieve and Osbourn 1365s

= hyte R,0. 1962; Okorie -t al 1S65§ f~vtw. & Sigman 1962; ffcllroy TT.
1964 ; aid Forster and Mux&y 1961), Centroseaa ms introSues Into Ghana
in 1926; (Silaon and lanstoury 1958). Big, decuafeens (Pangola grass)

is a more recent introduction. Both have established well in Gui-a,

but no work has been done on their use asﬂpﬂgsture species.

The work described ailas at studying/animats behaviour on them
as a step in investigating their utSlisction.
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ix. DSFiiaTioiis or ramiz

Graziry. and browsing

The gathering and swallowing of herbage including short walrs
in-between bite3.
Roving "grazings grazing whille trekking.
Settled -yszIng: grazing up and down in a given area, contrasting

with "roving'" grazing.

Kuroination:

Ulis is restricted to regurgitation, mastication of the
bolus and reswalloving.
Idling:

Refers to activities other than grazing and ruminating and
thus it incorporates, fighting groaning, playing etc.
Standing and lying;

Standing may be combined with any of the three activities

above and includes walking time. Lying may be confined with either
of the last two activities.

Itroodv-Pastures”

ioae-Innes used this tem to describe pastures of natural
grazing interspersed with woody legumes found in the local re_turel
grasslands. ( ;oae-Innes 1965})*



FIG. M
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hi. >evi-i,s jv-v-mom
a. esh.-vioe; os k/tu al Ssssslai™ID okt’s t.ativb IrfKaos 0? V. yj.r-m
This was carried out at two sites!
(@ Katamansu

(b) Ashaley Botwey

i. OBQERAPHIC-AL ISCAITICS
a. Katsotansu

This village is 10 cdlas HP of Teroa and 30 miles KB of Accra as
the crow flies. The map reference is roughly 5°45" H» 0°05*
(See Fig- M).

The graaing grounds lie to the West and North of tha village

up to the Dodewa—Accra Road. The daily rounds vary with season. In
the wet season when pasture is lush, eettle graze within 1 ndle of
the kraals but in the dry season (as during these observations)} they
trek upwards of about 3x miles out. In very severe droughts the
animals were foraserly taken to the fringe of the forest around Dodona,
over 10 miles anay. This has been obviated by the building of a

150" x 2,640" dam (/ihn.1965).

b. Ashaley Botwey

Ashaley Eotwey is about 2 miles Vest of the University ama,
Nungua. The ranges extend frcm the Madina valley in the South to the
!.ocraDodona Hoad in the rest, and North. Eastwards, the cattle graze
as far as the Nungua Faun.  (See Pig. M)

ii. CLIMFCTB

Climatic conditions in this section of the Accra plains are
as shown by the climatic data recorded at the Aeora International
Airport (Pig.23). Mean annual rainfall in Katamansu is higher than at
Ashaley Totwqy - about 35" end 28" respectively.
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The minimum tenmerature for the area is 63°F In December, the X.
mavimy is in February,” 37°"* Helative huraidifoy is shout %6, at
05.00 hours GMT, reducing to at 15*00 hours.

ifi. SOUS _AD PRAIMAOS

ffuth of the area is clayey soil underlain by basic gneisses
and schists and Archaean acid gneisses awl schists HI? Lexton 1935).
The fields of Ashaley Botwey are a gently rolling peneplain typo
whereas Katamansu has a strongly undulating physiography. The soils
at Katsmansu are therefore better drained and show aore of upland red
laterltic concretionary types with occasional out crops of irurated
iron stone on the sieves. The slopes are less concretionary ard more
sandy, Shere is a greying of colour down slope ivith decrease in clay
and increase in sand in the subsoils (RF I/axton 1955). ?ew pat. has
of heavy clay soils were encountered in the Katemansu ranges, -
contrast to those near Ashaley Botwey.

The valleys are generally dry except in the rainy season when
ground water from the Akwapim ranges drains through them. They are
then flooded, iIn some cases for months.

The main drainage systems are the Katamansu Kpaakpoh, Katsmansu-
Daocowulu and Tnfraha streams and their tributaries. All these fill
seasonally breaking up into snail permanent waterholes in tha dry
season. These and several ponds aid. three dams offered watering for
the animals during the observations,

iv. VBGHT;TIOK

Gewarally the vegetation is a sparsely distributed procliraax
Fire-controlled tree savanna (loughey JUS. 1957) (“'ose Innes 1962).
Shrubs and trees are associ ted in thickets with mounds of Kaerotennes s,

Katamansu vegetation is more luxuriant and the shrubs are more

freauent than Aahaley fotwey. This is due at least in part to the
following:



Plate 1

Herbage in copious supply at
Katamansu. Compare with
Plates 3 and 6«

Plate 2
Abandoned settlement at

Ashalay Batwey.



() She heavier rainfall at Katamansu.

(@) Bie less intensive grazing} the stocking rata is low
whereas Ashaley Eotwsy hes. reached carrying capacity;

(iii) The better drained soils;

(iv) Siifting-cultivation has been in operation in shaley
Botwey for a considerable period of time but Kategssnsu
lands are only now being opened up;

(v) Tree cutting for firewood W charcoal has only re.i been
started., at Katameasu, but”probably been going On for ife
past 10 years or seore at Ashaley Botwey, I<omrie?j delving
Into the bush to bring the faggots doubtless contribute
to the denudation of the vegetation;

(vi) Less frecjuent severe burming at Xatamansu, tied « with
the less intensive land use and with the fact that firs
is More destructive to woody species in open btalz8&n thicket
than in denser thicket* (See Plates 1 aid 3)*

The vegetation of the ranges may be divided into

() Oplajsi woody type
(ii) Vallgy grassy type and
(iii) She slopes* mixed tall-medium grass with shrubs.

ell drained upland soils and termitaria are inhabited by shrubs and
trees. The species here include &riffonia aiB&licifolla. aAis nitida.
.a wtria thonrijngji. fx erythrocarpos. ;atchlea reflexa. arewia carpl-
nifolia. agara zanthoxyloldos. laeo jiorbia drupifera. " lam--.
aniaata. Ve-nonia scnegalensis. ?3chapotalum gulneer.se and “illuttia
thonnimjj whose frequency is higher at Katamansu than Adialey otwey
(where it is confined to temitaiia).

At Katamansu impenetrable thickets were encountered on hills.
In the ishaley Botwey ranges rectangular patches of closed dense
thickets about 150 yards to 200 yards long and 75 to 150 yards were
observed. (Plate 2) They wer invariably fiinged by indicators of
abandonsa settlements - ..ave sisalana. Aloe barter!. Thevstia :-eerii-



folia, zadirachta indica. P"-pparis sop, “aaala species, ar Fagar”
zanthoxylloi-lea. occurred inwards. The ruins of a reed “huiid.irr, pieces
of brokenbottle and eartherware etc, com”ir-med they were secoralary
veget- tion.

Medium to tall grasses like /iixlropogon iravanus. Panicm
mejrimum, H.yparrherwia diasoluta, C.vnibgOifon giiranteus. ritoiiiuta nawtonll
etc. were found frequently on the Katamansu hills and slopes and
occasionally seen at Ashaley Batway,

Shrubs occuring in the tall-medium grasses are Gardenia sseciea,
Cambretun ghasalense and oiogpyros mespjlifonnia. Pichrostaci:;;5
glgnerata occurs freely both upland and on slopes, outside thickets,
even at Ashaley Botwey, Rhynchosia minima, a creeping legunc, occurs
very widely on the transition between the slopes and valleys. It is
suggested to contribute to the high fertility of the clay soils. Its
abundance is a result of its unpalatability.

"shydeletrura. ripens and Xsperata cyllIndrica. occur cm abandoned
farm sites. Heteropo.g.on contortua occurs in pure stands on tennitaria
devoid of shrubs.

Vetlveria fulvjbarbis. Sc.thriocliloa intermedia var aeidula.
increase in frequency as the slopes merge into the recistar heavier
soills of the valleys. Other grasses occuring here are I-rachlaria
faloifera. ilaoc.~weblua ceresiifoztas. Ixnperata c.vlindrica.

here the valleys are subjected toAlTjﬂgjl?:)orrj1 i%%/%l/@ag}. falua. Sedges
and Brachiai-la spp5 occur, Se+- valley bottoms are abjo."t>» to
altemating seasonal flooding and dessicetion, few trees or shrubs are
foutt™ e.g, Mitra<n/»

Plantations of zadirachta indiea and Cassia extending to about
three-quarters of a mile around the villages especially Kataiaansu
serve as sources of firewood. The Azadlrachta foci are sources from
which birds and bats scatter seeds and spread the species at the expense
of palatable species. Though this encroachment has not advanced far



Plate 3
Cattle on range: Ashaley
Botwey. Note lack of grazing.

Plate 4
Spraying cattle: Katamansu
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into the grazing lands, the distribution of these unpalatable plants
around settlements foreehadows the potential danger they are to
grazing lands as Dichroatachvs glomerate is iIn Southern and Eastem
Africa ([<Km 1955).

V. THE AT.mSLS J*\P TFT™TO HUSBAND!

>iach of the two grazing areas is conmunually used by several
herds belonging to different kraal owers. Sach kraal owner has
grazing rights over areas demarcated by water sheds recognised by all
other users of the range*

As camon throughout the Accra plains, a herd of cattle usually
contains animals belonging to the kraal owmer, his relatives, and
friends. He hires a Fulani to tend the arimelB - appreciating the
Fulani®s traditional ability to look after cattle, and tacitly
admitting his lack of understanding for oattle husbandry. PRax" a large
herd, the Fulani may iIn turn hire other Fulanis - whom he cells “boys”,
to look after the animals.

In return the boy is usually given £4 to £5 a month, boarding
and lodging, clothing and free medical care. The boy regard®) his
employer as his f.ther. The senior "ulani sells milk from the cows
as his main wages. He also enjoys tips fran buyers and frcm his kraal
owner rn there is a sale frem his animals.  The kraal owner is
given a calf from every three for keeping animals for friends and
relatives. Some Fulanis are kraal owners in their omn right.

The Katamansu herd selected for the recordings consiotsd of
about 100 West African Shorthorm and Sanga cows with 2 Gudali ?ulls.
At Ashaley Botwey the observed herd numbered well over 200 head. The
animals tanl to be stunted and are inferior in condition to the
Katamansu stodk. This is the result of inferior husbandry and want
of good grazing. (See Plates 3 and 6. Refer to section 1Y:
""Mixtures v/s their components').
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The new Flush of grass after turning is grazed too early,
the influence of aebu bulla is lass seen here than at Ratamansu: a few
West 1fricah Coastal Dwarf cows were in evidence®

The Katsmansu cowns ar© milked about 06.00 hours 0® daily,
then any requiring special attention e.g. sick ones, are attended to.
Between 08.30 and 0.9.30 they are released for grazing, Shay retum
at sundown between 17.00 and 18.30 to be kraaled. (Plats 5 :"i ;-5
and 6).

At Ashaley =sttey the animals aregrazed from about 03,30 -
0i(,30 hours till about 08.30hou s, when they return to the kraals for
milking and are sent out again at about 10.00 - 11.00 till about 16.00 -
19,30 hours. Deticking at Katainansu is done fortnightly by spraying
with Gamraatox, by means of a stirrup pump immersed in a bucket of the
mixture. See Hate 4. The animals are cast to gain access to the
underside. .Elsenhere in the Accra plains little attention Is given
to ticks though Garanatox 1s sometimss applied by dabbing with cottonwool
soaks! with the mixture e.g. Ashaley Botwey. Hand removal of ticks
is also practised, the tick being buried in fresh dung.

tastration is by crusning the sperma 1c cord, using a stone,
after weaning 11 at about 1 year of age. Dehorning is not practised
though at Katamanau the equipment is available. The stock oys agree
this is desirable to prevent the sickening unsightly wounds due to

eaning Is from 9 months but sane 2 year oldswere observed
trying to suckle on range. Such persistent suckers are discouraged by
clipping through their nostrils a metal loop pointed at the free end.
This makes sucking impossible and indeed drinking uncomfortable,
furthermore the dam kicks when pricked by the sharp end.

The main ailments are scours among wet-season calves. " 1is is
probably due to high milk production beyond the requirements of the
calf resulting in overfeeding which precipitates the condition.

Cows whose calves are oonstently victims are milked very early e.g.

goril
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2 -4 days postpartum instead of 2 weeks or more. This prevents the
condition. Response to once weekly dosage of sulphaasezathina is good,
don infestation is a further complication which increases in the wet
season. Xt is treated with phenothiazine, The Animal Health department
vaccinate annually against rinderpest.

Hie herdsmen treat local conditions ty circunxsautsriaing the
af‘fecte%part be it a"goring wound or a swelling and alowir:;; - tural
healingAtake place. Strike maggots are removed after the sore has
been bathed with gaamatox undiluted,

The only local medicament known to these herdsmen is one for
a retained after-birth} the author witnessed the effect of one
drenchin, with the herbal preparation which brought out the placenta
within a few hours.

There is no selection even in the Katsaansu hards the aim still
being numbers rattier than quality of animals. Only a wasting chronic
disease or other severe permanent incapacitation will qualify an
animal for culling e.g. a cow with all 4 teats bad ani unable therefore
to nurse her young.

There is no organized marketing of cattle tut butchers and
others call at the kraals frequently, this systeia seems satisfactory
for present levels of supply and deaand. One Katamansu culled blind
heifer was taken to Ashaimar. butchers and found ready sale. Cattle
theft is frequent at Katamansu but rare at Ashaley Botwey.

vi. GSASSLfsKD HPSB/DKY

Hie vegetation is bumt twice yearly in the dry seasons
January-Febiuary and September-October. lush around villages is burnt
by adventurous children to wore a bush fire is a gratifying si "t
Out on range, ank dry herbage is set on fire by stockmen. The bush
burns differentially and there is no plan to the buming, so patches
of late, medium and early bumt occur Bide by side (Plate 8), thus

encouraging a supply of fresh foliage through the dry season. The ©



Plate 6
G-ully erosion hazard from
cattle tracks. Ashsley
Botwey .
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piece of ground is not bumt each time, Occasionally a fire gets out
of hand and claims ms£& acres of thickets In its wake, these are
however not *easily destroyed.

The Fires are responsible for the ellipsoid shape of the
thickets with their long axis parallel to the prevailing wind* They
are doubtless the main cfeedk ar. succession to the cliiBax jfagetation.
(Keay 1951, Keay 1959, Bianas 1960, smsay & R. Innes 19M )y It la
when overgrazing and excessive trampling casibine wife devastating fires
that the Gar>ger arises: erosion can be serious under such coKdtzens,
(Plate 6).

Firewood cutting and mistimed land cultivation are other htsnen
activities threatening grassland conservation. Apart fraa depriving
the plains of shade indiscriminate lopping of wood claims some palatable
and nutritious species e.g. lllottia thonningll, browsed in the dry
season (?late 7). If planned, such loppings could provide browse
sprout for dry season feeding. Carried out st the end of the diy
season and out at the base, as they are now, the lopping will terd to
exterminate the thickets. There is a threat of soil exposure to
direct insolation and aggravation of soil erosion.

®et season razing is mostly on higher ground, the valleys
being waterlogged. With the advent of the dry season, the valleys offer
lush green pasture and grazing tends to be concentrated there.

vii. FSOCSRIKE

The leader of each herd was observed and its activities recorded
continuously. Bie Katamansu leader was a 6 year old Sanga cos its
3rd calf, 4 months old, at foot. At Ashaley lotwey, the leader nas a
7 year old est African Shorthom whose third calf was 2 months old.

t night, the leader was difficult to distinguidi so the gersral
behavicar of the whole herd was recorded judging fircas which activity
the majority were engaged in. The use of a flash lamp to observe the
animals greatly startled them and was discontinued. Perhaps they would
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have to be trained to flash lamp. But conditions would then ie unnatural.
d$zr-vat/as

The size of the herd precluded use of the detailed"ccor-uing to
the systememployed at Nungua and Xpang. The attest to observe
animals which moved together failed, The only method found suitable
for these oorditiors"w&s to select one entaal apd supplement recording
of her behaviour with observations of other animals in the herd.
Continuous observation was chosen instead of fixed time inteival
observation because

(1) with one animal this was possible;
(ii) activities on range were fai mostly either feeding
ara’Yor walking;
(iii) each activity was exhibited continuously for exsifffiiable
periods which could be timed.
viii. RESULTS
RAHSBs A3H/JBT BOP'EY

J>ITERI«ON aOHKBS
TABla 1
ay/ 1/66
Prom 10.47 lo 18.08 hr**GMT.

ACTIVITY THCST MIH3 % OF TOT™.J- TV
Feeding .oving 206 47.73
Feeding Settled 164 37.70
talking Only 69 14.48
Idling/Watering 1 0.23

uo 100.00

22/1/66

aB>11.32 To 18.53
iiCTITITY TUSIMIK.S % OF TOTAL TIT

Feeding Roving 272 61.82
Feeding Settled 75 17.®
alking Only 0 20.45
atering/ldling 0.68

4L 100.00



29/1/66
From 10.J0
HCTTVTH
Feeding Roving
Feeding Settled
Walking Only
Watering/Idling

iSkM
From 11.00
ACTIVITY
Feeding Roving
Feeding Settled
Walking Only
nalkin(-/idling

W66
From 10.45
ACTIVITY
Feeding oving
Feeding ettled
tvalking Only
Idling/Catering

28/1/66
Frcan 03.25
iICTIVITY
Feeding Itovirg
mlking Only
Cudding 4 Idling

To 18.40

TN : gITs.

190
150
70

_J
410

To 18.20
WSii MKK.
179
113
8L

169
380

To 19.14
TIMis MIKS.
173
217
110

9

A-JRAESX BO??SY
WOCB3S
TASKS 2

To 08.15
TOffis KINS.

153
42

g OP TOT:;! Ti;=- ;
46.34
36.59
17.07

feOF to5 1 .. 4"

28.98
20,97

4.16
100.00

g CF 1Q~L
33.92
42.55
22.37

1.00
ltigfey

£OF TOT,4 I
52.76
14.43

32.76
100.00



frm 04.00 06.05
ACTIVITY fIE; KISS.
Feeding Koving 150
walking Only 55
Cudding < Idling *0
Total 245
TABLS5 3: BSIPIAG—O TOT: L
(Fig. 30)
22/1/66
ACTIVITY IXMiMPiS.
Feeding Koving 520
Walking Only 114
Others 66
Total 700
23/ 1766
wfICTIPTY TES.; hes .
Feeding Keving 497
Walking Only 140
Others 68

Total 705

f OF 34 TIKK

61.22

22.45
1&.33
100.00

:0? som Tsai
74.29
16.28

9.43
100.00

t of or tims

70.50

19.85
9.65

100.00



29/1/66
/CTiviTy

Feeding saving
Balking Only
Others

50/1/66

ACTIVITY
Feeding Soving
Walking Only
Others

4/2/66

activity
Feeding moving
Walking Only
Others

"X

490
120

65
Total

*42

82
Total 655

KE—. M" M.

160

Total 775

g 07 re

72.59
17.78

9.62
100.00

OF Hr ,

67,48
20.00
12.52
100,00

g OF TOTAL m
69.68
20.64
9.68
100.00

ex:,:,

VXiX



12/1/66

Praia 09,00
ACTIVITY
Feeding Koving
Feeding Settled
Walking Only
Idling

Watering/Suckling

14/1/66

Fran 09.00
ACTIVITY
Feeding Roving
Peeding Settled
talking Only
Idling

Watering/Suckling

15/1/66

Prom 09.30
ACTIVITY
Podding Moving
Feeding Settled
Walking Only
Idling

8atering/Suokling

- 17 -

TABES 4

SAKS: EATAIBNSB

To 17.55
EBIKs MKS.
250
196
49
15

25
Total 535

To 17.25
TIME* HNS.
203

Total s&

Do 17.44
TOG: KINS.

320
117
34

25
Total 494

5 OP Kn® h TBS3
46.73
40.72

5.07
2.81

4.67
100.00

top tot.x. nm
40.12
47 .54
5.54

s.52
mjC.0

K OP TD? L THE

64.52
23.58
6.66

5.04
100.00



17/1ftfe

From 09.35 To 17*30 hrs. GMT,

ACTIin.TV KDfii* MIKS. fo 0? .TOm, T.B1

Feeding itoving 259 6061

Feeding Settled »n 707

fsalking Only 120 24%24

Idling 20 W

Katerina™" . "buddling 20 4«0it
Total 495 100.00

1871/66

Prom 09.53 So 1~.00

ACTIVITY TBEi Iiffls. or gig

Feeding Roving 293 60.95

Feeding Settled 101 20,66

Walking Only 70 13.43

Idling «

Watering/Sue-ling 23 4.56

Total 487 100,00
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3, BSHAVIOP?- OK "WOODY PAC?aR5S™ "I7H SIBJL"T?
amUBNn AW> VATt? XL SRASS - MITISO:!

gSPGKAFSICAb LOCATION

Shese obaenrotions were carried out on the Annexe to the
University of Siam"s egrieultural Research Station iluga (lat.
5°40” K, long 0°06 W),

1TT rCoWNI?10:73;

The general conditions of fee Vioatem Accra Plains a:® shoTm
in 5"ig,23: Climatic data, Accra. Hhe time of observation was the
dry season, November, when taaperctures are generally high,

.Vr VSGBT. TIPI:;

The experiment was sited on flat upland fairly wall drained
sandy soills of fee Sirgma series. The general elevation is u out
250" above sea level. TOie vegetation has been described as a fire -
controlled proclimax peppercorn tre6 savannah, (Roaa Xrmes 1563) with
a few thickets on Macrotenaea thawAs dotted all over fee land* Spsoies
recorded include Sohizaoiiyrium sshweint urthii (dominant” cteniae
newtonii. »yparrhan,ia dissolute. Andropogon gayanus. Cyafad’s> m
giganteus, Andrepogon canaliculatus. The grass was about ZSg" bigh,
tcugh and stemsy and in full Floner.

The thickets are similar in botanical composition to those
described unior range activities, sectionA 1iv,

.TH” AHicALS

5 W.A. Shorthom bullocks about 3 years of age were selected
for their placid temperakEent and notched for weight. They weighed

as follows:
No. 210 219 240 242 252
st. Ibs, 670 645 64a 596 595

All except No,252, had been used in a dry season fattening trial on

concentrates. They had been trained to the electric fence and there
was no problan in keeping them in fee plot.



FIG 33
THE WOODY PASTURES
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1 CLIPPED BEFORE TRIAL

© GREW!A BUNCHES,
°N  KUSIA STAKES



V. IHtS ELOSSi

The browas/graze trials ( cae Innes and Kabey) of whjfch this
etudy farms a part set out to measure the intake of (@) b:\3Bse awl grassj
(b) browse only, and
(© grass only, by
native cattle,
given free choice and ample supplies of the relevant feed, The shrub
component was "simulated™ consisting of cut branches of the chosen
species distributed on posts through the e:xperimental grass >lot. In
a full scale investigation, each trial would be repeated severs! times.
One species 0? shrub only was used for each investigation, in this
case, -retria carpinifolla. Measured intake was checked against
observed feeding time whence these data are derived,

The browse-gré&ze plot was divided into 32 strips, each 16 yards x
2 yards as Bhcwn (Fig-33). The original studies incorporate measure-
ments of dry matter intake which entailed clipping before and after
grazing. 13ie shaded strips were clipped before grazing,their adjacent
twins afterwards. The browse speoies, G-rewia carpinifolia. was tied
to 10 stakes evenly distributed in the plot, in bunches of 1Gibs, The
stakes were “kusia® beams 3* square in cross section and about 5*
long, driven 18" into the ground. The leaves hung down to about 1ft.
off the ground, 2 si*-inch nails at right angles through the top of
the beams helped to anchore the bunches securely against tugging by
the animals.

In the "browse-only" trial, the plot was dipped clean with hard
shears. The trial was delayed by technical hold-ups and sheep sere sent
in to greze dcnm the sproutB a day before the cbservations. The
stakes were planted as before.

The shrub was cut the evening before the trial and stored under
a Faaara tree near the plots, -Unchee were tied in units of 5 Ibs. and
tied to the posts just before 06,00 hrs. OifT, More bunches w»re cut
in the course of the day and the supply on the stakes renewed at 3 hair
intervals or as necessary.
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The animals were night-kraaled c.g mile away and ware driven
up to reach the plots before 06,00 hours. They were watered and
entered the plots at 06*00 hours. They grazed and browsed at will

with a single 4 minute breaker watering -at noon, until they were
taken out of the plot at 18*00 for the last watering,

vi. KKCOBDIBGS

One observer made 5-rainute recordings of the number of animals
engaged in various activities and handed over to another after 2 hours.
Sheets showing columns for gressing, browsing, cudding-lying, cudding-
standing, idling-standing and idling-lying wore used, “fird, cloudiness
and rain were recorded on a simple scale as follons:

Wind: CqulA Rain
Nil m Mil
1 Light Occasional Light
2 Moderate +50" Moderate
3 Strong Overcast Heavy,

A 5-foot painter”s ladder, used as a seat - for the recoi"ders
was placed a few feet away frco the plot.

vii. RESULTS
The whole experiment was planned to ircluie throe trectaents
each replicated three times. Owing to an accident to the adisals,

hovever, only three of the nine projected trials were completed, two
on browse (Grewia) only, and one on C.rewia/grass.
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m .
06 * 1.0
a - 10.00
t - 12.0a
12 - 14.00
14 - 16.00
16 - 1a.ee
totel
% Total Time
06 - 08.00
3 - 10.00
10 - 12.00
12 - 14.00
14 - 16.00
16 - 13.00
Totr.1

NUMBER

SIS R

11.01

aphm

55

% Total Time 7.7%

06 - 08.00
3 - 10.00
10 - 12.00
12 - 14.00
14 - 16.00
16 - 13.00
Ttpl

% Total Time

8888 Y

274

38.3

63.4 s36.6

- 24
TABLE

7

OP OBSERVATIONS
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49
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40

35*8%

SN N Sl
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22.1?
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13
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49
35
49
56
25

301

42.5
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19.2»
3
27
23
28

4
y*

159

22.%

GBtWT" @L1

»V
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aMelVGSASS
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1211 1/65
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TABLE 8

K/niO'i OF SP: s'lfi ft Gi:-y»i V "GW.

4/11/6; ow s gmsgtft
n w (wOF Tetoi Tie*) 38.3 2,3
& of feeding Tim) 63.4 3&.&

tmm.1 < of Tottl indtfee) 6S.7 55.3
(# at tive at) 4.5

10/H/65 . of UveweigS%i intake in ary utter 1.77

12/11/65 of LiveweigM irttfiie ie drjr setter 2.06
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C. 0goygogggaR ok asg/-Hjagp pastorss» kpgks
i. CiiOffiMCAL LOCATION OF IgQKG

The University of Ghana -Agricultural Irrigation Research
Station (AIRS), Kpong is near the Volta i"iver and about JO miles by-
road North of Accra* at lat.6°10* North, long.0°H1East. Kpong is
in the transition zone between the coastal savannah and the forest belt.

ii. CILIMATB

The mean annual rainfall is 44" in a bimodal regime with
major rains in ?"arch - June (50/ of total) minor ones in September
to ovember (36/) (Kowal & Hill, 1960, Fig.2l). Temperatures range
between 70°1? minimum and 95°? MSjtana. March is the warrce st north
while July-August are the coolest.

Photoperiol gjrf.es from irgjdwiis in June for 12 hours 28 minutes
to December with a minimum of 11 hours UU minutes (Kowal & Hill 1960).
Relative huf:,iditiea are generally high. Recordings at 15.00 hours
fall to 50; in February, increasing to the peak of Tff in June.

Sunlight hours as recorded in the AIBS Annual Report (1964-65)
varied fran 4 hours - 30 minutes in July to 7 hours 40 minutes in
February. The period of observation, July-leptecber, was therefore
cool but relative humidity ®@as high, 70/ minimum to 80? maximum at
15.00 hours. ind velocities reach the maximim about this titze.
Kean period of sunshine per day is low, 5 hours, and rainfall was 3"
in August. Daylight was progressively decreasing, but still lor.g 12
hours 20 minutes (Fig,2l).

iii. SOUS

The paddocks (Fig.34, section (IV) below) iIn \*ich the trials
were held were sited on he".wy black plastic clays of the Akuse-
Pranror&Tj soil series. These soils contain upwards of 30-50;

montmorilloni iic clay with calcareous concretions. There IS a gentle
descent orthwards. The upper slopes are more gravelly and better



FIG 34
THE PLANTED PASTURES
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drained than the lower ones which are subjected to seasonal flooding
from a nearby stream.

In the dry season the soil cakes hard ana oraclcs deeply but
in the wet season it swells by as much as 33/ becoming cloddy and
plastic. The reaction is slightly alkaline and base exchange capacity
is high. She organic matter though gatrfoy is spread through 18 to
2.. topsoil overlying the -tine oonaratlonaiy zone. Weathered reek -
basic gneiss - gonerally occurs at 3 " - 4* depth (Kowal & fllll 1960)
@Branroer 1955).
iv. mg PASTUEBS

2, 4-aore paddocks planted to Certroseraa ouboscens ad -i-ataritt
deoumbens,  (Fig-34).

PUVTIEIG

After clearing, subsoilling, discing and harrowing, Controseiaa
wes manual ly dibtled in with 3*4. seeds per hole at 2" x 2* spacing,
Pigjtarla runners chopped into 4"-5" lengths were planted 3«4 per hole
usir® a hoe. Planting was cannenoed in July 1964 and protracted for
2-3 months because of late rains, 2 hoeings were necessary to keep
down weed growth. Kotw&thstanding this, by the end of July 1>€
when the observations were begun, weed infestation was 3; on the upper
slopes and 28J on the middle portion. eed population was estiiaated
by pacing. The findings are therefore inaccurate but fair for the
present purpose,

1iTsamitATiONi
Triple superphosphate was applied to Cartroaenia plots, at
60 Ib™acre,

AN-A S?: I T OF TIT3 PADDOCKS

The gates were at the South est comers of the paddocks and
adnitted the animals on to the entroseaa first.
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The fence around plot 2 wae incomplete bo an electric fence was
put arouni it. Another electrified line divided Centrosmet fro® Pangola
whan the herd was split for grazing one on either feed. This proved
ineffective ar.d a second wire was placed above the other at ¥* 4"
from the ground.

v. BXPSRpesmL actkais

9 West African Shorthom bullocks, 2 Rdama bullocks aisd 1
“unrelated” bullock believed to have sane Jersey blood: perimps Idoma
cross - Jersey-Ndama or Jersey-Shorthom.

Wo. Description -t.(Ibs)
0012 Mama 722
0016 - 660
39 WAS (leader.) 532
56 " 52
57 4B8
59 " 458
63 540
55 " 462
60 “ 584
62 452
64 " 446
m SF/INdama 536

Oiese were all selected from the AIRS bullock herd and trained
to an electric fence. The animals were st.rved c.24 hours, and driven
into the \ acre electrically fenced plot with tufts of grses and
"omtroscma on the wire. lhey soon leamt to keep away fran the
electrified wire.

HISVIOITS SRAZIKG:

Before this study, the cattle had been grazing on natural rough
grassland, rank in most parts, around the Station. The diet therefore
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consisted of mixed natural grasses and shrubs. The aora important
grass species are Schlgachyruro sangulneum Votiveria fuivibarbia.
Andropoeon cansllculatas. Brachiara falcifera, These are eaten
readily, The 2 station herds! (&) Bulla and bullocks
(b) Cows and C
are normally grazed frcm 0°,39 G3fF till about 1400 to 15*00 houvs GMT.
and kraalad in night paddocks with little grazing.

In the behaviour studies, the experimental animals were kraaled
at night and driven down to the paddocks about f mile away to e/ter
the fields at 06.00 hours Gfft¥ They were taken out at 18,00 haute
cifi. The kraal was the electrically fenced area where t "oy had been
trained, Water was provided in the paddocks and in the kraal,

vi. F50CBDURE

Hie same forms were used as for the Nungua ‘‘SJocdy-Posture’
trials, riscellaneous activities like grooming, fighting, leadership
were also recorded.

There was an introductory period of about 8 days. During this
tints animals became accustomed to their new regime and environment,
and recording techniques were tested. There were 3 treatments. The
animals were:-

() allowed free access to both eentroseraa and Pangola;

(ii) grazed on Cantroaema only;

(iii) grazed on Pangola only.

In (i) the dividing electric fence was removed axd 12 animals aere
allowed access to both "“entroseaa and Ditdtaria. In (ii) and @@i)*
the animals were divided into 2 groups: *-&d"' and *Green™ herds.
These were altemated so that iIf the Sad herd was on Pangola in one
trial, 1t would be on Centrosera in the next, and vice versa for the
Green herd.



taed Herd
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a Leader of the two herds.
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TABLE 9

donr ... QUTPIt« 1EUM3
DATE PAKGCLA ceotsosswa L S t S
29:7:65 4055 34.44 0.99 6.60 2.32 15.10
31:7*65 29.79 47.00 3.65 9.55 2.19 7.82
2<8:65 28,07 48.67 2.08 11.87 1,2 8.09
4*8:65 2955 4134 1.38 13.77 L.«T*  7.35
6:3:65 33.71 31.64 120 11.86 0.75 20,84
19:8:65 46.47 22.92 3.70 6.66 10.01 10,24
2018165 39.42 31.78 6,83 8,33 4.80 8,85
21(8:65 “* 41.50 28.26 4.74 10,01 8.12 7.36
22:8:65 52.67 37.31 3.93 11.32 3.82 i0.a4
1:9:® 37.92 40,97 2.67 8.62 o,1n 9,72
219165  41.74 39.90 3.47 5.73 1,35 7.80
BEARS 36.49 37.25 5.5 9.48 3.25 J0.
TABLE 10
&muM sw-m&MJJLjm Ljal
BATE  GRAZING cir iVRG 101,1*0
TAKCOLA L S L IfiSD

30:7:65 70.20 2.27 5.93 5.73 1582 ¢csm
1:8:65 57.7<j 2.73 10.95 10.93 17.53

3:8:65 62,94 6.04 15.90 2.83 12.29 GR&IK
5:3:65 45,97 9.03 12.iT1 903 | 2361 esc
7:8:65 61,47 M 9 13.80 5.47 12.44  cheek
23:3:65 55.77 5.32 14.81 7.54 16.56 KED
25:8:65 57.64 8.69 12,16 8.92 12,60 EEC
2618:65 57.41 9.72 9.72 9.73 13.42 GS&0:
27:8:65 56.49 9.72 9.61 9.93 14.23 SEE
28:8:65 62.85 7.52 10.65 5.56 13.42 GREEK
30:8:65 64.91 8,78 9.60 6.14 10.57 CRFEK
5:9:65 62.50 8,33 13.53 3.83 11.31 cscer
HEARS 59.66 7.09 11.59 7.U 14,53



30:7:65
1:8:65
3:3:65
5*8:65
7;a65

23*Jr65

25:ii65

36:8:65

27:0:65

29:8:65

30:3:65
3:9:65

HtAN

im UUzkJj.-1z1z~AL.

RAEU>C

73.00
68.53
60.49
70.66
62,j3
53.30
52.31
37.02
4A.39
50.67
49.3
47.33

57.09

L
0.36
2.39

11.10
2.34

10.00
4.93
7.52
8.10
8.67
6.71
7.93
a.10

6.60

CQAMMLTG

8.50
8.54
16.05
9.39
11.96
11.57
3.9!
6.94
10.53
10.77
9.97
12.97

10.51

2.89
6.95
3.79
2.32
5.10
5.80
10.30
20.26
8.60
3.6a
9.58
9.49

7.86

IM_MO

LT

8.77
13.09

%
14.78
10.31

1945
20.96
27.67
22.80
23.17
22.5»

17.36

ORur
KS
fiut-N
KE»
CREEfi
aw
MS

Rh»

RIiP



TABLE

cp DAY HHS.
SufcD

FANCQLA

COTBOSOVft

QUDDINC
CUPCIfG
IDLING
IDLIiL

[TAleol g
PMICCIA

nw - nm

CUBWMC L

cubbIMC
iaiM 3
IDLING

CKNTROSEIi

CLMraOStH
CURBING
CUDBING
IDLING

1CLNG S

S

A

A
L
S
L

12

6

37.61
60.24
0.00
0.44
0.06
1.64

83.50
0.00
1.86
0.83
8.80

79.64
0.00
2.30
0.00

18.06

36.43
54.17
0.19
2.53

171
4.98

90.26
0.53
1.42
1.04
6.75

72.76
0.58
572
0.91

20.03

49.03
42.90
0.06
1.79
1.77
4.45

53.88
6.29
10.26
3.20
16.38

59.15
5.49
8.14

10.65

16.57

CROSS AVEKAfik

32.13
34.27
3.84
9.99
8.32
1145

32.39
t6.22
16.83
22.22

12.35

40.93
>3.24
12,61
21.79
11.43

10

17.93
45.24
8.79
11.36
4.97
11.71

45.03
13.62
16.49

9.76
15.06

33.03
13.75
16.23
14.04
17.90

A fuc

14.

12 i>AYa AS

11

43.09
37.81
4.39
6.20
2.40
6.11

68.17
8.46
841
6.25
3.72

62.34
8.45
10.69
6.01

12.51

38.61
31.94
5.52
10.95
4.90
8.07

43.89
10.52
11.04
10.74
18.31

50.50
8.82

10.94
10.21

19.53

<3

19.73
6.91
18.24
6.98
9.51

30.81
16.63
20.96
15.26
16.33

33.25
15.17
16.10
*5.51
19.96

Qt TCrtAl. TD .

14

33.40
20.53
7.39
15.80
5.55
17.33

70.79
4.99
3.25

6.13
9.30

61.61
6.56
9.39
537

16.57

15

>6

S.%
36.05

0.3,
16.94
l.g?
8.37

62.23

4.57
11.82

4.24
17.14

51.68
3.36
16.63
6.15
2219

41.49
29.33
0.13
12.30
0.32
16.44

63.63
3.79
1081
125
20.52

66.72
1.53

10.47
2.82

13.47

33.79
34.90
0.19
7.26
0.19
23.67

64.83
0.70
7.36
1.00

26.11

72.98
0.00
4.17
0.13

22.72

36.50
37.26
3.15
9.48
3.25
10.35

60.37
7.19
10.46
7.25
14.73

57.47
6.41

10.33
7.80

18.00
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iv. soitacBs Or bbbor

i. oh PMiSJ) a™P "TIOQDIg+FasmniBS*

1. The interpretation of the observation may occasionally lave
varied from one observer to another. A walk between bites of
herbage, while the animal was masticating, may have been
recorded by one person ae "‘desultory” grazing or browsing
whereas another might have recorded it as ruminating.

2. 1dling nay have been inflated by including drinking, groaning,
Tighting and playing but not by very much.

3. Boredom raay cause careless recording. To counteract the
tendency to drorase, same recorders stood most of the time,
moving round as necessary to watch a habit more closely.

4. Animals may have been disturbed and interrupted the activity
(e.g- nminating) when a recorder observed too closely.

5. Personal errors in counting and writing.

6. The animals may have beet; too far from the observer for
accurate recording.

2

RAKSE

1. Haatrietin -observations to a "leader™ cow as representing the
whale herd is open to statistical objections because It ignores
iisdivi lual variation. However many authors have used this
procedure. D.K. Tribe (1949) observed 1 .heep in a group of
five, and, Hughes and Seid (1951) recorded both herd m: indi-
viduals and found no difference. Ho better systemccvl Te
Revised under the circunstances.

2. Right observations could have been better recorded in moonlight.
Reliance on the ear to estimate number of animals grazing Eftist
be subject to large errors.

3. The behaviour of the animals was partly forced on them by the
direction inwhich they were herded. Whether they crossed
shrubby or Traaey or burnt land influenced the pattermn or grazing
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to some extent. Altogether sueh errors must have been
very small.
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v, PiscnssiOR

1. SKAZIKG BCHAVIOir.

I* *30 grazing technique:

The grazing animal is constantly on the move while ingesting
herbage, Bie tongue is rolled round a tuft to pull it and the lower
incisors out as the head is raised and turned sli®itly by a $srk of
the neck. On low herbage, e.g- 1''-2"'4 the animal®s head tends to
move more vertically than laterally; tongue movement continues as
on tall herbage but the horny pad on the upper jm seams to be ore
employed. On fresh succulent herbage, the animal sometimes steps and
grazes witiiin an arc described by the head swung left and right.

An animal may crouch under fences to reach herbage,

ii. "Jereral patterms
generally the animals start feeding as soon as they enter

pastures. This was espected as they ware kraaled at night ard. mat
have been hungry in the moming.

On range, grazing is at first desultory. This is because
(1) under local conditions grazing in the vicinity of the kraals is
scanty in the dry season, especially Aghaley Botwey,and (ii; h< zdaaen
drive the aniraale when tfaey settle to graze. At Ashaley Eot"."ey
gr zing commenced sooner in the -walk to the fields than at Eatatnansu.
(Pigs. 31, 24, 25, 26). This may be related to the fact that the
Ashaley Botwey animals were grazed outwards and walked back, whereas
at Kateranau the animals were walked into the field and graced homewards.
The walk back was therefore consistently longer at Ashaley Bot’\ey.
it Katamansu the animals finished the day by intensive grézir within
about a mile radius of the kraals.

ange cattle graze continuouslywith very erratic occasional
brief rests lasting a few seconds to a few minutes. GCrazin; at
Ashalley Botwey was more continuous than Katamansu probably because
of (i) the shorter time at their disposal and (Ii) the lower height
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of graBs -ehich meant that the animala wrs not getting much and had

to graze harder and longer. This tendency to graze longar on scanty
herbage has been observed IgfWaita (1963), Morgan (1%11) 0JBBkan (1956)
and others. In flush valleys mfee oniaals were allowved 1o grass to

and fro and sometimes spent as much as 90 minutes in one area; settled
grazing.

Ob the ’artificial” and Wwoody® jjasteres grazing fluctuated.
At Kpong there were three constant periods of peak activity with
2 croughas one at 09*00 hours fifi. to 10.00 hours and another at
13.00 to 14.00 hours (Pig-1), At i.nue consistent peakswould retire
more trials to establish. The two trials show three minima interspersed
among four peaks at two to three hours gracing (Pigs.10-14s 31)=
Herbage qualities may account for the longer cycle of groatng atl"poyg
then Nungua. During the trouts, theanimals mostly lay down
(Pigs. 3, 5) cudding or idling, witnessed by the strong semblance
between the reversed graph from the grazing regime (Sigs.l, 5, 13* 14» 19)»
(Compare with Pigs 4 and 6, standing arl idling behaviour respectively.)

iii. Selection of herbage:

The grazing animal apparently takes what herbage it finds,
rejecting only objectionable species e.g. those ,"cssessi  obnoxious
odouis or tastes. However, the existence of gradations ¢ slttability
is widely documented. Different species are eaten with different
degrees of relish. Certain plant associations are preferred (Hunter
1960), Atwood & Hunger (1957)« The animal may reject a faed under
certain conditions but eat it avidly under other conditions. Thus
lothrlochloa jnte media var aci.tula an inhabitant of the tlecfc clays, is
normal ly untouched but when growing on tennitaria (a very coison
habitat) is eaten readily. Vgtiverla fulvibarbla has low palatability
at Nungua, but at Kpong, it ranks very high in palatability. Dasnann
(1949), and Leeoh (1946) have also reported this place to place varia-
tion in preferred foods. Seasonal differences have been recorded ty
Heady and Torrell (1959), Leach (1956), lvins (1952) tribe ((1999)
Hunter (i960) etc. This is emimlifled by the stron- taste developed
for -illetgfc at this time of the year.
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In the absence of other substitutes, cattle will accept
otherwise unwanted feed, “?hus P.tylosanthoa hunsiliB end i'ag;po3tis
curwula Innes 196b&), and Tripsaeum laxua (Anon 1959) h hi>rah
spearing species, were eaten avidly. However even when supplied
with very palatable feed, animals wart to take some not-so-pslé&table
gpeciea in addition. At Kpong, the animals frequently retched
for plants like Fennisetum. Oraria picta. Nativeria fuMb;-jyl.is
and even tontaracaoara, outside the fence, sometimes having to
crouch to take a bite. lantana cazai-a is reputably poison.
w'illlameon & Payne (1959) Chapman at al (1963)F However the local animal
may be taking sublethal doses.. Bie cattle spent eonsidfi:J.e time
selecting ?aga.lutf and Brachiaria falclfera which had invaded large
patches of the "entrosema section. Imperata cyllnarlca was rozed
avidly both in and outBide the paddocks but this species was untouched
by Ashaley Botwey animals which ceased gracing when they cane to
pure stands of this species.

Die herbage selecting habit was strongly e:xhibited on the
planted pastures. The habit was not observed till towards the
end of the first grazing cycle. It may be inferred that the
animal accepts any edible feed when it is very hungry; after a
partial fill it starts “creaming* i,e. selecting more palatable
species. (See section vi A ds "Fatigue of Mcuthparts').

Iv. Depraved appetites;

On range, cattle were observed licking ©imite mounls (Flate 10)
trying to chew stones, bits of broken bottle and tins found on range.
M. 1lson®s (1961) Hast African ebus licked the ground goon after
drinkln ; in the moming. Dieiler (1 7)) described perveKe sating
habits of P-deficient cattle and indicated feat mild deficiency is
shown by osteophagia, but severe deficiencies by eUotriooh£; :ia when
anything, including even s live tortoise, (E.K. 5reen 1925) was eaten.
In furtherance of "nutritional wisdota’, Kate (1937) argued tht the
anlrsl”s decision to eat bones is due to a subconscious irresisrtible
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need to restore its biochemical phosphorus, Gordon ad. $ret® 1954)
however attribute this behaviour to chance, learning (after Scott 1937)
and imitation of leamers. Gordon & Tribe oppose instinctive
recognition because (@) cattle W ich chew bones do not show a predi-
lection for all P-rich materials e.g. mineral phosphate, and precipi-
tated calcium phosphate anil sodiuis phosphate (b) pica doea not
disappear invariably when aphosphorosis is remedied, Thsir experimental
design however should Have ellosed the visa of other senses in addition
to taste to differentiate troughs. In (b) the prasentatiofi of
phoonhorus as precipitate may have disgusted the animals, the physical
foa- was thus a limiting factor, (c) She persistence of pica

despite the correction of the aphosphorosis was probably due to (i)
other deficiencies, (ii) the animal becoming addicted to bens-chewing
by the end of the resredy,

The instances of depraved appetite observed in this work were
probably manifestations of moderate mineral deficiency. She herdsman
recognised It as a craving for salt and said in their home country
(Niger) they supply Hack sit (Kawu)-lick and pica is prevented. Need for
mineral lick is therefore indicated. Altemati ely, the mineral
may be applied as tcrpdressing on the herbage. This may honeve. induce
vegetational changes and should be experimented upon cautiously.
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(V) S5TSB3m m HF SRASPIS
(@ Sight

To graze the animal probably needs to see the herbage. At
Katamansu a blind heifer would not graze and was culled. As ruminants
are colour blind (Trautmann and Piebeiger 194,;, Tribe anS Gordon 1949)
probably the only function of sight is recognition of fona and position
of the feed and other objects. Sight is probably limited in species
selection (Tribe 1950), However, the observed range animaisceeetijiies
seemed 10 go straight for Criffonia and milettla in th isLidle of
thickets,

(b) Tactile sense

The muzzle of cattle is richly innervated (Nisbet 1956) and
probably is the sole aid to selection of tender herbage fran course
stemay or spiny ones. Tribe (1950) says it is a coincidence that
the tender herbage is also nutritious™

(©) Olfactory sense

The grazing animal is all the time sniffing herbage as it feeds,
but Tribe (1950b) showed that in sheep it is not the moat inportant.

(d) gustatory sense

Gustation is the final discriminating sense in selection. It
is auggaated that taste might be influenced by physiological need
operating through the blood system (Von Skramlik: 1922, MoncrieSr1944,

icttei and P-embell 1940 etc. cited by Tribe 1950).

That all these senses are employed is shown by the mode of
probing a new herbage species. An animal which had presumably cane
across Vitex for the first time, first "muzzled® and sniffed it over
and over again. It than took a leaf in its mouth and chewed cautiously,
slcarly, pausing after each bite: apparently sample-taatinj the
species. Finally it tore off the leaf and snallovfed it, ax -"ent
on to talre more Vitex leaves.
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vi. scrags imtaks

Authors are at variance as regards the use of the terns “appetite”
and "palatability”. “Appetite” has been used generally to deal nate
the "desire for food or drink”. However Oobett (1961) wsed, "appetite*
to describe the rate or extent of feeding, whilst Bruce and Kennedy (1951)
extended the term to cover physiological and psychological functions
culminating in the urge to eat: thereby including “palatabil.ity ™«

"Palatability”™ has been used interchangeably with"pxs orenoe*
by Ivins (1952). Young (1948) Oowlishaw and Alder (i960) embraced all
plant characteristics or conditions initiating selection by the animal
in the concept of "palatability”. Other authors find no dividing line
between Tpalatal:ility" and "appetite” since the higher the “palatebility”
the higher the bulk intake*

Diare is thus need for standardising the terminology. There
is much controversy in the literature as regards the factors determining
palatability, bulk intake of a feed and the end o0? the feeding, act.

The factors controlling feed intake may be thought of as belong-
ing to two phases of the feeding process: (@) factors which initiate
grazing behaviour} (b) those which maintain -tte behaviour 30 aroused.

Same of these factors may be identified (i) in the a.iraal and
(i1) the plant, and these biological factors are influenced by he
environment, Hie biological factors are so intimately interrelated
that their discussion involves acre repetition.

A. ATOtAL FACTORS

Cattle will normally avoid toxic ~>ecies. The range cattle
observed always carefully avoided Slaeoahorbia drupifera - a v«y
deadly secies.

KachaaHn (1959) mentions the possibility of this avoidance
based on instinct. He goes on to say that such selection ccuid have
profound evolutionary significance, those animals perceiving nutritious
species as palatable will bs favoured, by natural selection and the
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struggle fear existence. Instinctive avoidance of toxic plants could be baaed
on intolerance cf certain olfactory and/or gustatory stimuli.

The habit is probably leamt by associating ill-feeling with sublethal
doses of certain species and well-beirg with intake of other species. The
common observation of heavy fatality when adult animals are transferred
from one region to another where the pasture species are unfamiliar to the
animals supports the leaming theory.

Another possible mechanism of leaming is imitation of others, from
parental example, for instance.

The theoly of "nutritional wisdom” namely, that animals are able to
distinguish useful species from harmful ones, is o ular in the literature
(Harris 1933b; Kvaard 1915, 1929; Allison 1940; 3taplodon 1948). R. Nilson
and 0. fydin (i960) cited sugar deficient cattle suf orirg from acetonemia,
refusing grain but accepting sugar which seems to cure a certain foi® of the
disease. A similar mechanism me\y explain the alleged ability of local
animals to cure -themselves of some maladies by selecting certain herbs.

The theoiy of nutritional wisdom has been challenged widely (Tribe &
Gordon 1950). Animals are knowmn to have died after avidly eating toxic
herbage species, otherwise untouched, contaminated with insecticide
(Rachel Oarson 1962). Calves and heifers on selr-fec;ling took more crude
protein than necessary for health (McLandish, 1923a, b, 1924). Lambs
failed to balance their ration when self-fed on cor- and protein supplement
(Gordon and Tribe 1950). These objections should be tosted over prolonged
periods when the animals” learming ability or inability can be shomn.

Soott (1946 et sec) categorized “appetites” as follows:

(@ Simple preferences;
() Learmed appetites;
© True hunger-.
@ Sinple preferences not related to nutritional value but due to odour,
consistency etc.
® Learned "appetites” - based on ability to leam by experience that a
feed gives a feeling of well being.
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© Hungers - reflecting physiological need and requiring no learming
process.
Hie resort observations tend to support nutritional wisdom in
that (@) the animals grazed longer on the mixed species which are
more nutritive than either alona (See Figs. 1,9* 18, 31);
(i1) they selected useful species and avoided the toxic ones e.g-
Elaeoriaorbia drupjfera.
(iii) Semetimes they ssemed to go straight for I-"illettia tfeoraiintdi
Sriffonia stoipliclHolia or Banhia nitida in the miiSle of
thicket.

In this light it may be said that though the legumes were more
nutritious than the grasses, the animals did not graze as much of them
as the grasses because above a certain limit the legumes may tend to

cause digestive upset.
b. Sate of graaing

Mabey & Hose Innes (1964) found that intake per unit time was
equal or browse and grass, and the feeding duration was pr-cs;,ortiaal
to diynsatter intake. In the Current flugua trials, feedinc times
corresponded closely with the respective drymatter intakes.

iwtaig iHDi Ay ys 3i?;s tdes - KimaA

’Krcwia alone’ Drvaatter Tntake £ Total Time
Ibs. Index Score  Index

o @ 64.23  115.0 422 1206

12 -11 - 65 55.82 100.0 35.0 100.0

Mixture

Grass 88.05 161.2 38.3 173.0

Browse 54_63 100.0 22.1 100.0
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She desultory nature of grazing on Grewia alone” is aj>parent -
higher intakes per unit time were recorded for the Mixture than or the
“Orewia-alone*. This difference shows that intake rata differs ft*
sward to sward, and may he associated with Hardison®s (1956) finding
that jaw rates differ with sward.

These corroborate Brushy (1951) Oastle et al (1950)} ard aite,
McDonald and Holmes (1951) = WMiekwood and 3iirlavi (1958) and ialch
(1958) measuring jaw movements mechanically found no oi>»nifleant
relationship between dry matter intake or crude fibre consumed, and
the rate of biting, but associated higher % crude fibre with more chewing
before smallowing. They also associated the highest speed eating with
lew dry matter and exude fibre content of herbage.

Bites per minute is genetically fisted and varies individual
and breed (Hancock1954). Johnstone-Wallace and Keith Kennedy (1944)
observed 50 - 70 bites per iirute with up to 90 per minute on good
grasing, Tall herbage was grazed more slowly due to mechanical
difficulty. Jaw movement counts at Ashaley Botwey were as folic*"si-

909 secs. 9 secs. 78 secs.
95 secs. 101 secs, per 100 bites

and at Katanansu: 120secs. 130 secs. 129 secs. 118 secs. 124 secs,
per 100 bites.

Though these figures are fragmentary, they tend to indicate the
applicability of Hancock’s findings to the local animals. The different
phases of this study can only be compared with caution because among
other variables the Katamansu animal would have less par hour Hien the
Ashaley Botwey animal <iie to the .greater abuniance of feed, .imilarly
it would be expected that,other v riables held constant, at liinga and
Kpong, the intake per bite would be greater than at Ashaley otv.ey

where much of the herbage vas only then sprouting, from buming. Hiat
Katamansu vegetation was tougher than Ashaley Eotsey may have contributed
to the slower jaw movement of the Katamansu animal, as Wallace and
Kennedy found (1944),
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Nonethelless comparisons within each of the three phases of
thia study may be quite valid. It may for instance be assumed safely
that the dry matter intake ratios at Kpong were 75s 60s 57 respectively
on the mixture, pangola and Oentrosema (Figs. 9 18). ®ia following
Intake Indices may therefore be drawn up. for Kpong.

Species Intake Index
Centrosema alone 100.0
Pangola alone 105.3
Centrosenia-Pangola mixture 131.6

c. Fhysiolorical Ksed:

Physiological requirements as affecting selectivity, have been
discussed above. Various workers have correlated milk production
and liveweight with bulk intake Br-uaby 1959 ; Kuaangi 19°5; ordtfop,
1953s Shirlaw 4 Duckwood 1958). Others have found no such rel tiondiip
O?aite and Holmes 1951) (Hancock 1950).

IT age, liveweight and class d” cattle (bullock or cow) are
reflected in the grazing period, then the feeding time of the range
animals can only be compared to the Nungua and Kpong animals after
they have been corrected for the feeding required for (@) milk produc-
tion; (b) walking and the age effect.

d. "atighua of mouth parts:

Prcm the cyclic nature of gr zing behaviour, it may be suggested
that(fatigue of jaw muscles might be the cause of cessation of feedirv,
requpin periodic rests before resumption. Biis would mean that animals
with strong jaws will have longer gr zing cycles than weak-ja*ed animals.
Further, tough herbage would be grazed in short cycles. CC Ealch (1959
et sec) haB reported lack of evidence to support this jaw-fatl;jee
hypothesis.

In the "woody pasture” trials and on the planted pastures, the
periodicity of grasing surgeats boredom as a possible factor. 'Ths
from Pig.31> and Tables 5 and 7, it oan be seen th t though the trials
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of the 10th and 12th Eovember were meant for browse only, the anftials
spent a good deal (c.9,3%) of their time laying to graze the faemilli-
metres of grass left after the sheep had grazed It dowmn. Again,
“creaming™ behaviour commenced after a partial fill on the planted
species. I foore(ian is a factor then the animals can be attributed with
the urge to seek variety in feeding = This would suggest that within
limits, the greater the variety, the greater the intake should be.

On range, there was no well defined periodicity. The fatigue
effect was probably masked by the grazing pattern forced on the animals
according to the availability ofvegetation along the grazing route
folloned. Secondly the urge to feed to fill iIn the relatively short
time available may have superseded the tendency to step grossing because
of fatigue,

e. Pill and Hate of uminal Passage.

C.C. Balch (1958) studying 7 oattle with rumen fistulas, receiving
a variety of dietsjiaeasured the flow of reticulo-runinal digesta and
found no evidence to disprove his theory that roughage may be consumed
till a certain decree of fill of the reticulo-rmen. He postulates that
the ra e1:icu|o—rumcn centente determines the feeding pattern - his
view is shared by Blaxter (i960). This seems to explain m&© observed
cyclic nature of grazing, Biis aspect of nutrition has not been studied
much, Die rate of flow may however depend on crude Ffibre content of the
feed as suggested by Vender Ploeg & Kleg (1955) as much as on the
activity of the digestive system: (Cranston E.W. 1960). Voluntary intake
would seem largely determined by the rate of rumen mierofloral acti itys
the faster the breakdown and flow of digesta, the more fre uent the
occurrence of hunger and hence of grazing activity.

Herbage factorsinhibiting microfloral activity might thus depress
intake e,g, lack of vitamins A, D, S, which cannot be synthesised in the
ruaen. Over a period, given the same animal, the gr Ring time should
therefore be longer on the planted pajjtures than on the range species

which are deficient in these nutrients (Lanstury, 1958a, 1959a, 1960;
Oyenuga 1955a, 1958j Hose Innes and “Sabey, 1964} iose Innes, 1959),



(f) social Tacilitation:

The enhancement of feed intake by the presence of others of the
breed or species has been recorded for different animals (Bayer 1J29;
Harlow 1932 and 1933; M-fca 1950). This effect may be due to a feeling
of security or imitation only. The phenaaenon has been variously termed
"mimesis®, T"allelaaimesis®, "biosocial facilitation*, “psychosocial
cooperctiveneasj etc. (Amstrong S.A. 1951).

xperts are at variance as regards the cause of this phenomenon
which is extended to many other behavioural traits.

The groups observed varied frcm 5 to over 200.The extent to
which varying numbers contributed to the observed fiifferences Za dbscure.
It may hcveve be significant at least in the Kpong split-herd trials.
Added to the effect of analler sise will be that of wanting to join the
other lot i.e. the Red herd wanting to join the Green groupand vice versa.
This tendency perhaps reduced the gr zing times in the split-herd trials,
and the larger herd size may have contributed to the longer feeding time
for the combined herd grazing mixed species on a free choice basis.

Muaangi (1965) claimed social facilitation to explain the increase
in grazing time of combined herds of ¥est African Sebus and .Yiesians.
He, honvever, also recorded that the two breeds herded separately. It
would rather be expected that social facilitation, if operating, would
be negative in incangmatitle herds such as these. One would doubt If
the increase would be sustained over many more trials than the three
only v,hich this author had.

(@) Previous grazing experience: Kowelt.v reaction:

It might well be that the change frcm the usual rough natural
grazing tothe luxuriant more nutritive planted pastures affected the
grazing behaviour of the Kpong animals.

The validity of such a "novelty reaction®™ may be established by
repeating the recordings several months after the initial recordings on
introducing the animals to the pastures. One week may not have been



enough to stabilise their behaviour on a new pasture. The obsarved
decrease of feeding times on the planted pastures may haw been a
manifestation of this reactions -fee grazing times tended to decline as
the Oantroaema recordings proceeded i.e. as the “novelty effect* wore off.
On "Pangola alona® and "Free choice’ treatments, the effeot was not
obvious in the observation period, (See ?ig«9 and section b above).

This reaction, if true, virauld further detract fraa compririsons between
the Kpong and Sungua cattle, and the ranging animals (on very familiar
grounds).

There was no "acclimatisation* period at Ioigua hut the apecies
were familiar to the animals. Hoeraer a familiarising period Would have
been worttwhile, because (i) the frequency of the browse in the plots
was e.4Q/aere compared toO”k/acre on range (Rose limes and uboy 1964)*
(i1) they had never been confined in iszall paddocks of the size of the
plot3, (iii) thqy bad been part ¢l a large herd.

The novelty effect, a "response decrement”, may be explained as

a habituation, (Thorpe 1951)» i*e» 'The waning of a response as a
result of repeated stimulation which is not followed by any kind of
reinforcement. It is relatively of enduring nature and is thus regarded
as diet"oct from fatigue and sensory adaptation’. His definition of
"leaming” nay also be said to apply since the effect has been produced
"as the result of experience' and being distinct from '‘fatigue, sensory
adaptation, maturation and the results of surgical or other irjury*".

h. HiyBiological Adaptability to the environment, feediry; centre and Stf/A.

An animal"s response to enviromental changes may affect its
pattern and duration of feeding behaviour.

R, Passmore and P. Ritch (1957), located "feeding” and "satiety’
centres in the hypothalamus prancrting and inhibiting, respectively, the
act of feeding, Brobeck (1948) postulated thet heat production is the
stinsilus to which these centres respond. He agrees with Balch and
Campling (1962) that heat stress limits intake. Findlay et al (194)

and Brody (1956) showed that the animalls heat tolerance det inee its



grazing behaviour. Anorexia under hifji ambient temperature era.
humidity, is explained as away of awoiding increase in heat load by
eliminating specific dynamic action (S.B.A.) (Findlay et &1 ibid), and
S.D.A. ha3 been related to satiety (C.C. Balch 1958a).

Under tropical conditions, iiisagi (1%5); Horroeks et al (1961),
Lampkin et al (1958) founi that temperate cattle grazed for _the same
period as tropictil cattle. The apparent anomaly in the behaviour of
the animals of lAisagi (1965) et al, may have been due to local melio-
rative influences such as altitude and cool breeze which irdo the climate
temperate like.

She animals observed in the present study were all indigenous
mall adapted stock, thus wide differences in behaviour must be attributed
to other causes than physiological adaptation.

i. Chemostatic controls

Euttersnmorth (1965) quotes Manning et al (1959) as saying that
the level of acetic acid in the blood may limit intake. Kroger and
Carroll (1964) worked with gypsum and alfalfa pellets and concluded that
one of the factors affecting appetite when gypsum is fed is an anion -
cation imbalance.

No observation was made in the present study to confirm or to
refute chemostatic control but boredom may be caused by bloo- levels
of certain metabolic products of the diets. The cyclic pattern of feeding
may be associated with levels and kinds of metabolites liberated into
the biood atreem. (See "Physiological Effectl - section (d) of "Plant
Factors™).



J- Herd r_jfferencea:

VAKTATXOK I M H"™™D

Pangola
ted Herd
Sate Deviation (d)
1-8-65 3.03 7.18
5-8-65 8.76 76.74
23-8-65 1.04 1.06
25-8-65 291 8.47
27-8-65 1.76 3.10
Total 98.57
Green Herd
30-7-65 7.02 49.28
3-8-65 0.24 0.06
7-8-65 171 2.92
26-8-65 5.77 33.29
28-8-65 0.-33 0.01
30-&-65 1.73 2.9
3-9-65 0.68 0.05
Total 89.20
sum : 98.57
89.23
187.77
Degrees of freedom a G +(@-1) =10

Estimated variance = 18.77*



Pamn-ola

Herd

Red
Green

YABTATTO]? HSKBS

Deviation (d)

4.93 24.30
3.52 12.39
Total

Degrees of freedom

Estimated variance = 208.23

P, ratio 208.23 11.06
18.77

F, (table) at 0.1/ lewel) a 21.04

~ed Herd
Date
30-7-65
3-8-65
7-8-65
26-8-65
28-8-65

3-9-65

at tCfE 0 « 10.04

variation -mrra fchp?

CStiTiaOs=KA

Deviation (d)
23.72
5.21
7.34
18.26
4,61
5.40
7.95
Total

Frequency x d

121.50
$6.73
208.23

df

562.60
27.14
53.88
333.40
21.25
29.16
63.20
1,090.63



Green Herd
Pate Bevlation (@) d2
1-8-65 8.91 79.39
5-8-65 11.04 121.90
23-8-65 1.42 2.02
25-8-65 7.31 53.44
27-8-65 11.23 126.10
Total 382.85
Sum ; 1,090.63 + 382.85 = 1,473.48
Degrees of freedom = 10
Bstimated variance = 147.35
VJUIX/IgXS Bsm&K H ;KOS
CBHTaOSgMA
Herd Deviation (d) an Fre -mency x
Red 1.81 3.28 22.93
Green 2.53 6.40 .01
Total 54.94
Degrees of freedom =1
I_ Sstimated variance =544
F, ratio = 5794 a 0.37
147.35

?, (table) a* the 5" level = 4.96
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The grazing time differences between the 2 herds (Eed and Green)
were insicnificamsat the 3" level on reratrosera. Cn the other hand
on Pangola they were insignificant at ate 0.1" level hut significant
at the 17' lewel.

Shis may mean that the two herds reacted to Centrossaaa similarly
whereas on Bac-gala the Breen hard grazed significantly sore lisa the
Red herd* Thus though the animals were of similar breed the wmmsen herd
relished Pangola more than the Ked herd. Variation of relative palata-
bility of different herbages, fro® animal to animal is hereby supported.
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B. PLAHT PACTOSS J-mi,..G HALAS—XUrTX A J X' -

(@ gesture!

Coarse fibrous material has lower digestibility, slower retiovt-
lo-rumen passege and gives slower recurrence of hunger (Balch et al 1962,
Moore 1964, Campling 1964).

alley’s (1953) grazing time decreased as the sward fceliee more
mature and coarse. Dodsworth and Campbell (1953) found i"J teore dry
natter intake in tle dry season than is the wet season. Euttjpaorth
et al reported a similar treid in 1961*

On the contrary, Butterworth (1965) woricing with sheep and

—-ennisetuE purpureum found iIncreasing grass maturity accompanied by
decreased intake and prolonged gmaing times

Maturity of etrasa. days. i2 30 2.
Sating tire, hours 6,5 7.75 8.60

*  hours/kgn. 0.65 1.00 1.46
Bulk kgn/day 10 7.75  5.89

The conflict may be due to different levels of fibre an”o; dry
matter content in the herbage. Dry matter intake increases as freah
flush matures due to progressive decrease in Intercellular cater
(Poijarvi 1943), cited by -aite 1963, and Bojlaworth and Campbell 1953)*
Bitterworth (1965) possibly operated above the critical fibre level
whereas the other authors worked belo®c this level.

() Eairs etc.

Cattle avoid hair# and thomy herbage specie3 e.g, Pagara
7ariligjyloi.le3 . Capparia - .ytkrocarpos. C.thominjd.i. ki ji C;HN-
drica. except occasional bitea.

Tourfi and woody parts of plants are not touched till softer

parts have been consumed. This effect is more obvious in padlocks.
"Tre animals progressively defolicta the pasture from the top. Xoung

tops of Capparis spp- are readily accepted when the thoms are young
and soft.
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(o) Taste and Odour:

The taste and/or odour of the feed may prevent the animal fraa or
inluoe it Into eating more. Thus though bites of lothalochloa intermedia.
Cvmbopogon glganteus and Ctenjum nawtonii are acceptable at times, it
is dubious if much of them mould be eaten, supplied alone. Hiis factor
may be important in comparing grazing times at Tungua with those at
Kpong and on rage-" the Ctenlum population of the plots was high.

Thomas et al (1961) oitsd by Van Soest (1965) reported poor
consunrotion of high moisture sillages where the Juice appeared to contain
an unpalatable substance.

Dung and urine-soiled herbage is rejected and dung stained parts
of the coat are not groomed. However Tribe ((1955) found that if dung
soiling is widespread, herbage greaing is resumed after a few minute3.

Our cattle never grazed the soiled patches, proba ly because
whollesome herbage was in copious supply.

(d) Physiological effectt

The feed may cause physiological disorders and tend tc inhibit
further Intake by the animal through a nsuro-husnoral mechanism. Van
Soest (1965) agrees with thisview. Thomas"s silage (Thomas et al 1961)
may have been <lae to this upset rather than to an odour or taste as
suggested in section (0). 3fe reduction cf feeding time on centrosema
(Figs.9, ) with the passage of time may have been partly due to a
similar effect over a period.

verage % of CentrosaEB in the diet during the first week,
29-7-65 to 6-8-65, was 56.33? of the intake of the "mixture*. In the
second part, 19-6-65 to 2-9-65 the average was 50.70& (Pig.32, Tables 9-11).
On"CentrQaema-alone” the intake rate as % of feeding time per dy declined
as the recordings proceiided whereas on"Pangola-alone® and on the “Mixture”
consumption time differed little.



- 56 -

Treatment Fasding time as % of Total Tims
1st ?eek 2nd Part  Difference
“Centrosema-alone™ 68.26 9.1 19.15
"Pangola-alone* 59.67 59.65 0.02
Mixture 74.05 73.47 0.56

Butterworth et al (1961) working with Pangola, concluded that at
the same dry matter level Increasing protein content of herbage increased
intake. A feeling of well being similar to the corrective effect of augar
on the acetonemic cattle cited in section (@ of "Antoal Factors™ may have

operated in this case too.

The greater dry matter intake of mixed browse - grass than broase
alone at Nungua (also reported by Tfaoey and Rose Innes 1j6ii), and the
longer grazing time on Hentrosema - Pangola than on either component alone,
may be due to afeeling ofphysiological well beingattendant  upon the
taking of the mixture (Figs. 1,7, 9, 18, 13and 14). Gn theotter hand
the variety in the diet may have reduced boredom (set sections (@ and
(i) of "Animal Factors®).

(e) Butrientcontent!

Various authors have found correlations between nutritive value
and palatability and intake. Blaxter (1960) cites Fissmer (1941)»
Blaster (1944), FAO (1955) and frampton (1957) to support his view that
level of intake is a direct function of the nutritive value per pound
weight of feed. This is to be distinguished from selection as a result
of nutritive value. (Section (iii) abowe.). If the converse is true then
the longer the grazing period by animal, the higher the nutritive value
of the pasture, other variables being constant. This does not explain
day to day Fluctuation of appetite. Blaxterls view, however supports
the suggestion that cattle obtain greater benefit fiten mixed pastures
than from monoculture.

Hobbs et al (1945), Saltonstall (1940) Woolfol* (1i50),
Hardison et al (195Y) , Cook (1959), ;laser et al (i960) have linked
appetite with protein content of the feed.
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Working with silage, Allan & Porter (1954) have related wolatile
fatty acids oontent to appetite.

Hardison et al (1961) and Glaser et al (i960) have cor alated
ether extracts with appetite,

Pottasium and phosphorus content is linked with herbage selection
(Leigh 1961), Sheep have bean reported to select vegetation growing on
mineral soils in preference to peaty soils (Hunter 1960).

Sugar content has been associated with palatability lice 1951 &
1932)j Waite (1963)1 CoMistess and Alder (i960)} Kara and Salpeisi (1961).
ollaasae spray has been used to make unpalatable plant mate ‘iai
acceptable. Saccharine and Sodium - cyclohesyl sulphamate roala manure-
soiled herb&ge palatable. Tannic acid has rendered hays mono palatable
(Hankins 1955)* but in 1953 Wilkins at al found negative relations.

Coumarins and tannins, are known to decrease forage pal&t&lility.

JAj*tHart (1960) suggested that the low palatability of seme
subtropical grasses following nitrogen dressings may be due to reduced
dry matter but lilford (i960) attributed this to lowered soluble
carcohydrates and possibly increased nitrates.

The explanation of palatafcility on the basis of nutritive oontent
has been challenged: H.0. (1932) showed that Sugar, protein ant vitamins
are probably not the reason for their being selected. Sfoodaan and dvana
(1>30) found no correlation between mineral content and palataLility
of plants. Bavias (1925) has said that sheep prefer youn Xante but
that it is Were coincidence that the youi”er parts are also more nutri-
tious. Sribe (1949) cites Tiecannand ueller (1933) to say that there
is no conclusive relationship between palatability and nutritive value
of a feed.

IT cheap "palatability—depressants” can be obtained, tSwy raay
find possible use in deferring graaing of portions of pasture for dry
season reservation. Their affect, iramediate and residual, on both stock,
herbage and aan;together with thsir cost of application will have to
be investigated first. If feasible, their use may cbviate fencing costs
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in dsvelcrping improved dry season graBiflg incorporated in n tutal grass-
land, All the herdsmen need tc”~then would be to direct the animals
to the season’s grazing which may fee close to the reserved pasture.

Natural differential palatability may be applied in rovplanted
pastures where palatable rows are taken first, the loss palatable

spaoles being reserved for the next season.



Plate 8

Differential burning. Note fresh
bum in foreground, unburnt herbage
in middle portion to the right, and
on the left background.

Plate 9
Cow browsing in thicket. Ear
notching is not for numbering
but ownership identification.
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T. OHS MpgTOwSS Y/S SHIR Q0?,H)K:.I"S

The evidence adduced above shava that comparisons o razing times
in the three parts of titis study can only be dona with reser.” tion.
Valid cocparisons are possible within each part, and also betwwn
Katamansu and Kungua because the grazing conditions were similar,

Bach legume-grass mixture was eaten over a longer period than
either component alone. (Figs. 9, 13> 14 and 18). Ta*les 7 ~ 11-

Average Grazing Times Intake Index

Centrosema-Pangola 8.8 hours 131.6
Pangola alone 7.6 " 105.3
Centrosema alone 6.8 - 100,0 (Base)
Grewia - grass 7.2 "

Grewia alone 58 "

Kataroansu Range 7.5 "

Ashaley Botwey Hange 8.3 "

The contribution of browse to the diet of the ranging native
animal could not be measured accurately by means of the stopwatch since
browsing saldan formed an tasclueive activity for any measurable period.
Invariably a bite or two Of browse were followed by seme grazing, Tim
greater frequency of browse species at Xatamansu would be ejected to be
associated with longer feedingatime 73~ e“gjpoS'Sia* result observed may be
attributed to the regime of graaing - dawn and afternoon grazing at
Ashaley -otwey contrasting with one continuous grazing period at Katsmansu.
lounger stage of maturity and thus lower drymattar content coupled with
scarcity of herbage may have contributed to longer feeding time at
Ashaiay Jotway.than Katemansu.

Occasionally an animal spent upwards of 3-4 minutes in a thicket
selecting browse (see plate 9). Hore browsing was done at Kataraansu
than Ashaley Botwey the times spent being c¢,20 - 30/ and 10 - 20; of
total feeding time respectively. The most important “ecies selected
include :illettia thonninrli. Baphia nltiriB. Griffon”? i-Colla.
Capparis app., in that order at Katamansu. At Ashaley Botsrey they are,
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In descending order, Cappari3 epp- :aphla nitida. KHlettla ti.oimi:igii.
riffonia aim-lieifolla. Others eaten are losp.yros species, yysocar us
species, itel-3ga rsflexa. ~:30U-Inga virosa. ffagara ganthoxyloi iss.

The creeping herbs Sareostesroa virainaie and Oomnelina nuioilora are grazed

despite their wiry nature,

Ton palatable shrubs are ""artenia soeciss. Lentam camara.
OorobretlE rfiasalense. Slaeophorbia drupifera and Vernonia species.

The herbaceous ones are Uraria pjcta. --"esmditm species and “hyiichosla
minima.

Cloe lines and i"aey (1964) founl that intake of Griffonla grass
Bixtura (3,3" cf live-weight), was 5/ more then grass alone and 703
more than Grixfonia alone. In the Grewia grass trial at iinjua, 4&>
of live-weight in terms of dry jnatter was taken, compared to 1,9/ of
Srewja alone. The data are too scanty for statistical coi”™-jrisons but
the tendency for animals to eat nore of the varied diet is illustrated,

Oyenuga (1958) estimates that mature tropical cattle require a
minimum of c.0.5 - 0,75 Ihs. f digestible protein oer head daily for
rapil growth, lansbury (1960) estimated about 1,5 - 2,8£ of live weight

er day of dry matter was consumed by a 5001b local bullock (Corroborated
hy Killer 1959), He doubted if dry matter intake would esceed 2,% live-
weight per day and took 2.0 as a conservative estimate. IAsfowy's
estimate based on st&lifad bullocks is probably on the low siie for

range cattle. Higher intake under natural conditions, as Much as 4.5a
cited alove, may be due to greater caofort, less boredom and stimulated
appetite due to variety in the diet.

In terms of a grass diet only, lansbury®s 2" level would supply

about 0,160b. digestible protein per head per day and would fall short
of the requiredsets for the growth envisaged by Oyenuga. iarshall et al
(19%61) working on Zebu cattle in Jast Africa agree with Ladu.,/.
Assuming a conservative 3,01“ live-weight intake of dry matter on range,
with a browse -grass ratio of 20i80, 3/ crude protein in dry season
grass, O, digestible protein in grass, AJfcrude protein in brov.se of
80; digestibility, 600lb, ~est African Shorthorn bullocks would coiu&ime
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about 0.751b. digestible protein per day under dry season conditions
aa obtained.at Katamansu during these observations. At Agha&ety ibtmy
digestible protein consumption, would be 0.371b. per head per day based
on 10:90". ratio 0? browsete grass intake,

This ejtplains partly -wy Kaiamansu cattle fire in goo condition
in the peak of the cfty season comoared to Ash»ley Eotwey aa&salg- In
the wet season siien gjts*ing”luA_browie intake is reduced since
grasing is confined to within c»1 mile .radius of the kraals, Miae
browse is not copious.

If these browse species could be multiplied on range, ssriruls

might t=re. greater advantage of them in the <fey season. Possible
a preaches to this problem have been suggested ( osa Innes 1965).
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c. syrorag: ?.x araess

Tila enviromont in which appetite is satisfied may ve&tly affect
feeding habits (Qri.ke 1350), Stsoaese which may Halt infete include
heat load, fly vioacy, condition of the ground, thirst and aails™; le apace.
Seme of the probable effects of these on grazing behaviour are discussed below.

(@) Heat load:
Any factor tending to elevate body temperature will ter.l to

reduce appetite (vd. section A(h)). Ambient te«s"3rature, saturation
deficit, air movement, avaiia.iiity of shads and drinking watea: may

therefore combine to Inhibit intaka.

Siere was little variation in anbient testperoturoe at <oT:
during the reeordii®; periods, about 70°1? to 8°ll being the :jdcatec. and
maxima reflectively for "tewhole period. lhe slight rise ir fcssjpa®-
ture at noon, from about 70°1? to about &7 (overage tetrperafeires for
06.00 hours and 12.00 hours) did not cause any noticeable effect on
grasing behaviour. (?ig>» 22, 28 and 2)=

This range of temperature nay be iiithin the limits of thersial
neutrality for the local cattle. For "ebu orttle, the limits are
estimated at 50°F to 80°?. (rody 1956), Ragsdale et al (1950) quoted
by Conrad (1966) noted no marked decline in TDK intake of Sebus till
arbient temperatures reached 9(:°P to 95+  fioreaar another nossitie
factor— is ﬁle short duration of/garrblent temperature , it doelin:d frcm
BCry"to 72 ~ at 06.00 hours with a soothing treeae prevailin®, in the
late aftermoon. Similar reasons may apply in other cases recalled
about negligible effect of high temperatures. ttancock (1934) founi no
temperature effect on the behaviour of cattle even though abier-t
temperature varied from 50°? - 80°P. Castle et al (1950), Baylor (1951).
Waite and Floliees (1951), have similarly observed little tempoi”i“ture
affect on grczing time, rut m"wies and eld (1951) thouc-ht Mgh tempe-
raturea may have beer, a partial cause for decraas d graair. tic® they
observed.



Plate 10

A termiiariiim licked by cattle
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() Saturation deficit!

Data on Saturation deficit were not available, The contribution
made by s turation deficit fluctuations to the daily and regional
differences in grazing behaviour is thus o acure. Generally a hiMi
saturation deficit will encourage heat dissipation by transudation and
perspiration, and tend to inluce more grazing, This would bo even more
important at these high ambient temperatures, Waite (1962) says at
90°P, a relative humidity change fran ZB? to 40" reduced intake by 1%/«
The effect of saturation deficit may have been considerable during these
Observations,

(© Shades

Co range the animal frequently grazed under shade (Plate 11)

a few s=corda at a time, occasionally spendisig as much as 4 minutes
standing idle under shade, Calves more frequently sought shade at
Katamansu. In the artificial pastures, animals were observed sseting
shelter in one another”s shadow, thus tending to huddle together when
resting in the early aftermoon, A situation which would prevent free
circulation of air and terd to counteract the '‘desiredl effect. The
lack of shade in the paddocks is keenly felt and needs to be remedied.
However whether the cost of planting shade trees, including the apace
s0 "lost™ ty grazing species,is justifiable In teens of animal produc-
tion is questionable, if humanitarian motives are discounted. The
solution may be found in planting palatable shade trees e.g» jlllettla.
but this species would require protection frao cattle until it is an
established tree. Appetite depressants may be used here (6se eec.(e)s
"Plant Factor™),

(d) ‘'thirst»

jJiirst has been shown to reduce feed intake (Ealch et al 1953)»
Biirst caused distress, when one day at Kpong, the water trou hs on
Pangola wore empty, She animals broke through the electric fence and
drank from the trough in the Centroeega section (Pig.33), However there
was no overt signprior to the starrpede which disrupted recording.



Qalves sleepirg in their kraal.
Note neck flexure.
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Grazing scores were similar to citrer (Jas for the same period* The
need for the water may have been partly for cooling.

(e) -1y pestering;

Fly worry is known to reduce milk production by asmuch as 2V
(Knippling and JfeDuffie 1956). This depressing effect probably gperates
partly by directly disturbing the cows and causing "hold up* of milk,
and partly by decreasing grazing time as iiie cows spend some time
driving away flies. Hafez and Schein (19°2) share this view.

Ply pestering was considerable at Kpong probably because th
observation period was humid and also the area is tsetse and tabanid
infested being on the verge of the forest. Slmulium may have been the
reason for the constant tail twitching, but tsetse and tabanid caused
acute paiTj and often a stampede.

i) GrouM Condition;

Kpong cattle avoided puddled and flooded portions of the paddocks.
She available acreage was thus reduced but there was airple gr zirs>
At Katamansu, cattle grazed partly submerged Tanner grass in the dam.
(Plate 12). Soggy ground is thus avoided only when there is altemate grazing.

(@ Available space!

Stockin rate affects feed per acre and space per aniasal, and
could thus influence grazing behaviour. There was no sign & 4stress
due to restricted space even with the Nungua animals which had 0.05
per beast. This is not surprising because feed was anple and there was
no cronding.

() ainstorm and Windi

Heavy rain reduces grazing time. The animals grazed domwirr” if the
force of the driving rain vas not strong. In a strong blast, grazing
ceased, but such lost time is said to be recovered in the subsequent
grazing period. (Hancock 1953 , site and rlolnes 1951s Castle et al 1950J
Thoui It rained during the observations, only once was
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it heavy enough to disrupt feeding. The animals stampeded when a

storm started. About ten minutes later when the wirnvl declined somewhat,
graeing was reaumed but the animal 3 headed dowmwind. 3iis eojrtimsd
for about 45 minutes, when they were driven "beck by the hordsnan,
hcrewards, At Kpcmg a driving rain forced the animals, atll rssing,
to drift dowHwim till they were stopped by the fence. lhose “sarva-
tions agreed with Raacook"a (1953)«

Hose Innes (1963), observed that cattle graze, into tho wind
according with Bonaon et al (1940), Weaver and Tcmanak (1951) at.
Allred (1950) in this reject. On both artificial pastures and range,
thie cattle in this study were observed to graze irrespective of breeze
direction. Perhaps the conditions for windward grazing were lacking
on the ranges and pastures at the time of this study.
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Cudding behaviour was not recorded for the free grazin animals
as the/ aid not ruminate on range* She animals on the restricted woody
pastures did not show any definite pattern (See Figs. 8, 13, 14 and 31)»
tut this is hardly surprising as more recordings would be required to

establish such a pattern as recorded for the Kpong bullocks,
(Kgs-. 3 afl 8). As would be ejected the peaks coincided with the
inter-grazing troughs.

The act of cadding was observed at Katamansu in the kraals where
an animal chewed about 52 times in 62 seconds per bolus (mean br 21
recordings). Hie swallowing and regurgitation took 3 - 7 seconds
(average, 4 secs.). Another aniial chewed 62 times in 68 seconds
(average fo? 18 recordings). Oisse figures cannot be held as represen-

tative, being so scanty. Standing cudding accounted for 70-75f of total
rumination time.
At Kpong onlly about 25> - 30" total ruminating time ms spent

lying dom. Occasionally an animal cudded while walking and was
reoorded as standing.

The change from cudding to graaing ox idling is abrupt but the
graaing animal will idle anhile before ccranercing cuuding. She recording
technigue masked this tendency. It 1» therefore not EEpareni from folgJi?
*retail activity chart” at i.uga.

lhe advantage to the animal of the rurstiiaiing habit is most
apparent on range. The animals ingest actively throughout the ranging
time and regurgitate to remastieate thoroughly when they are back in
the kraals, thus maximising the use of the available ranging tine.
At dawn when there was ample time, A haley Botwey ebunals .ruminated for
a considerable time (Pig.27).
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3. 1 PLIKS

Share was little idling on range due to the need for economy
of time. (Pig-16). Poms idling must have occurred at chien at Ashaley
Botwey but could not be recorded because of the darkness, it was
included in codding time. On the whole there was more idling at
Kataraansu vhan Ashaley Boteey and this ties up well with the L-ae
continuous grazing at Ashaley Botwey (Pig?;. 25, 26, 16 and 17).

At Kpong, idling averaged 13!$ of total activity tizze cm the
mixture, 22% on Parerola and 25? on entrossma. About 25/ Of total
idling time was spent lying down on the mixture, compared to c,30%
on the either eonponent, Biis is sthilar to the figures fo cudding.

The idling pattern for Kpong and ivugua was less definite than
ciulding, Two peaks roughly coincide with the troughs of grazing just
before closing at Sun&mn (Figs. 3, 6, 7, 13 and 14)*
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4. L11BS POWwK

Lying down was not observed on range except with Ratamansu
young calves. In lying dowmn a well-defined sequence of movements is
followed - the forelegs are flexed to the kneeling position, then one
hind leg is placed forward as the body lowers on to it. The result is
a reelinetion on the flank while the sterrwn placed erect, supports
the fore oarters. Occasionally an animal may stretch on the side
clear of the limbs but this posture is temporary. The neck ieh is
usually held erect in front, the head resting on the ohin, mey at times
be flexed on to the chest for short periods. In calves the reck may
ba folded in this position for protracted periods. (Platea 13»14, 15)«

Occasionally an animal was observed to rise and lie down almost
immediately on the apposite flank. Scarcely any animals lay domn for
as long as Fifteen minutes at a time, but these activitieswera not
timed to avoid recording errors in the major grazing activities.

At Kponc the animals alv.ays lay down at a particular spot near
the electric fence such that when they were divided into the two herds,
they were as near as possible to each other, but at a safe distance
from the live wire. (Pig- 33). Perhaps the explanation lies in

competing drives, the desire to graze and the hard instinct. The
desire to join the others was superseded by the urge to satisfy hunger.
When hunger was assuaged, i.e. at the end of each grazing cycle, they
rested and the other drive resumed predominance and the two hurds tended
to came nearer but the instinct of self preservation came into play
determining the avoidance of electric shock. The resting laces were
therefore fixed as the resultant of these forces.

Towards the end of the graaing cycle, the whole held grazed up to
the resting place, some lay domn while others stood or ewer, continued
to grase; others followed, may-be several minutes later while .;oa of
the first were rising up. Hte whole herd was seldom observed all lying
down at any one time.
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The lying posture affords econcmy of energy - it costs a fully
fed steer 13p leas than in the standing posture. The consistency with
which the habit was exhibited (Figs. 5 & 19) suggests lyirr; down is a
true rest activity. One animal at Kr>og was observed to close its eyes
for several seconds. Otherwise only young calves were observed to close
their eyoB in this position and would not fee aroused easily. Vhethar
the cattle closed their eyes in the lying position at night was not
recorded but there is no evidence in the literature to that effect.

romd.ee (1950) argued that constantly active salivary glands and
frequent eructation, normal functions of adult ruminants, render it inpo-
ssible for such animals to lose consciousness. However salivation aid
belching need not be voluntary actions and could go on like breathing
in sleep. Yeung calves without active rumens do not lose consciousmss.
Moreover in the idle-lying periods, lying down with loss of consciousness
would not interfere with rumination. Salivation and eructation therefore
do not ejgplain this retention of consciousness during sleep.

Furthermore Balch (1355), and Sohalk and Amadon (1928) have shewn
that the lying posture interferes little with reticulo-ruver. function.
They said that tilting the organ laterally or dorsoventrally would causa
displacement of the fluid material in the reticulum and ventral rumen.
Whether cattle sleep or not depends on our understanding; of “sleep”.

It may be said that young calves close their eyes during sleep but adult
cattle do not.

It has been recorded that cattle lie dowmn less when it rains
(barker et al (1956)), Thus animals would be expected to Btand more
on rainy nights and therefore tend to rest more on the ensuing days.
This was not bo-ne out by the behaviour of the animals in the Kpong
recordings. The following table illustrates this lack of evidence:

Pate Rain previous njcht Lying +iran m o- total
"§ Herd on  Herd on
et "jghts Fni Pangola fentrossaia
6th August Ehowered 1.96
7th  “ 0.03" 12.3 15.1

23rd  * 1.0" 12.9 10.7
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Oct nights Lyinc as g of Total Xiae

.Pangola  Gentroseiaa
26th August no rain 19.5 28.4
28th " 131 154
30th " 159 17.6

Probably precipitation ms not heavy enough to force the animals
lip from the lying position (i.e. to disturb rest). Thus lyin time
on the ensuing days was not affected.

Change from lying to standing posture was soretinies voluntary
but frequently a resting aniraal was forced up by another. Biia ::ay be
play behaviour. On rising up frctn the lying position, an anisaal usually
arched its back, its tail raised, and stretched out its Itebs with its
beck curved in. This reflex is au gested by Bromlee (1950) erd
Thorpe (1948) as due to a building up of "'reaction pacific erergy”
which, when a certain tension has been reached, tends to release itself
as the animal rises up. She reflax was not exhibited when & animal
was startled from rest.
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5. STAHDIKS

though standing accounts for c.20%t 23%, 28F of total time on
mixture, Ptagda end Centrosema respecti sly, at Kpong it was not
exhibited in any definite pattern (Fig-4). On the "woody pasture®,
standing time was c.30.5J? and 38.3/: of total time on “Srewia alone* and
on the "Mixture™ respectively, no definite pattermn -wes evident here
either (Fit,20).

Standing behaviour may thus be regarded as non-defindtr e
compared to the more positive habits like cudding and lyir our., which
fall into well defined cycles*



Plate 16
Cattle drinking

Plate 17
A herd being led from kraal
to watering point. Note
forward pointing horms of tne
leader: an effective weapon.
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Iater intake was not measured but drinking frequency was recorded,
t Kpong, water was available in the paddocks whereas at fftmoa, the
animals were taken to water at predetermined times, viz., 05,55 hours,
12.00 hours and 18*0Q hours G.M.T, On range the cattle wens taken to
the nearest watering points along the grazing, route.

Generally range cattle were watered once daily. At Jfpm; they
drank more frequently, (twice or more cfaily) on Pangola - nentrosena
than on either component alone (usually once daily). Selated to the
intake times, Tables 9, 10 and 11, this tendency agrees with

tromrdnger 1949) and Leptoovsky et al (1957), who said that higher dry
matter intakes were accenrpanied by increased water intake.

Cattle generally drink as a group (Plate 16) but occasionally
an individual would be grazing while ethers drank or the majority grazed
while a few individuals went to the watering ttogh-- On range whole
herds watered in 5-7 minutes but the individual drank for 1-3 ninutes
only, at a time, sometimes only a few seconds. Grazing intensified after
drinkingi Biiamay be viewed as a corollary to the finding that
thiraty cattle eat lessi (Phillips 1960, ralch et al 1953).

The releasors of drinking behaviour are obscure. Various authors
suggest neurohumoral processes. Wolf (1958), traces it to changes in
serum osaotic pressure, and Silman (1937) explains it by cellular
dehydration. There is strong evidence that there are thirst and drinking
centres in the hypothalanus and several controlling factors have been

identified! Andersson and McCann (1955a , b., 1956, 1960); Greer (1955)
and Holmes et al (i960) mention stomach load, thus agreeing with
Stronminger (1949).

Bast frican cattle are believed by their herders to e dls to
anell water behind hills (Barker * Pollinson 1961). At Kpong cattle on
Plot 2 (Fig-34) (Free Choice) failed to locate the water troughs on the
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Pangola section though they grazed close to them. They tisstaed came
all the way to the Oentroaero section to drink. 15ieir refdli-tgr to
smell the water nay heve tdien e to the lirection of the wild, \shich
”lew from the cattle to the trouts.



7. xpixsratio:; iehaviopl?

Exploratory behaviour™ was observed at Kpong where the animals
had to accustom themselves to unknown surroundings.

In a strange situation, cattle are alert, their ears erect, the
eyas wide open, the tail twitched more frequently, am are ready to
take to flight on the least sign of danger. They tend to congregate
and move round the new abode, probing any unfamiliar objects if there
is no interference. Bius they would stretch their neck Yan a distance,
the ears horisontal and perpendicular to the head, and cautic ;.dy
muzzle the herbage hung on the electric wire in tbs training "sal.

When they were shocked they jumped back and stared at the wire in ‘awel,
never going near again. However one animal required repeated shocks to
leamn to avoid the wire. This was repeated with any unfamiliar object.
Where the object was harmless e.g. the recorder"s ladder-seat, the
animals approached cautiously as before, sniffed, and raizaled the dbject,
than cautiously lioked it at first then proceeded to lick it "in eamest”.
This they did eren to the recording board and the recorder®s boots, after
familiarising themselves with the presence of persons.

Unfamiliar herbage was similarly probed. An animal was observed
to sniff Vitex leaves all over, then it licked ani held the leef between
its jaws, cautiously chewing slowly again and again, its ears erect,
eyes widely opened, before taking one bite off, masticating and waiting
avhile, then biting more leaf off and swallowing it.

On first entering the paddocks because they had been night-starved
before, they proceeded to graae ravenously along the fence in a closely
packed group; before drinking, the troughs were similarly investigated.
Thereafter they walked straight to the waterers and drank as needed.
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8. B0 BP SShATXows

(i) LS.Lnjj;;3lgp - FOLLOy;;BPINP8

On trek to or from grazing, cattle are led (Plate 17). She
leader is chosen by corabat. Hie herd leader sometimes precedes her
herfmatee by as uiuch as 20-30 yards. When on pasture leadership
ceases to operate. In all the range herds cowns were leaders, the bulls
trailed behind and courted,

G PISTTO0T i

flattie are gregarious and one animal isolated, panics ana ia
apt to flee from the. least disturbance, Sie Xpong cattle demonstrated
this herding instinct in the difficiilty encountered in separating thel*
Into the t.0groups of sixMie. -ad and Green). Hie first attenpt
took overthree quarters of an hour. Later, separation became progressively
easier. Tim reasons may have been (i) increasing experience ir. handling
the animals, (i) increasing familiarity of the animals with persons
(i) the bullocks®™ “recognition® of their subgroups ( &d or Gi-ex),
the Red group honever never had a leader to the end of the observations.
It may therefore bo argued that theywere not “aware® of any tubgroupings,
they recognised their original group of 12 and "owned alleglaace™ to their
general leader, Quraber 39. As Bo.39 was always meisible to the ads,
both at pasture and in the “kraal®, there was no need to replace Mm.

On unfamiliar grounds cattle herd more closely than onwell known aress,
thus the Kpong cattle tended to disperse more while grazing, towards
the end of the observations.

Once, they mixed up with 5 other bullocks of the "bullock herd”,
there -.as segregation, each group staring at the other. The experimental
herd thus proved to be ai established entity.

@ Cattle tracks

Cattle tend to walk in queues. The result is a net wo r ot paths
on range especially at Ashaley Eotrey (Plate 19), Bie advantage



Plate 18

Gully erosion started as
a cattle track.

Plate 19

Crisscrossing aattle tracks.
Note tendency to queue nip.
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ia ease of movement in thomy cash ate. but the erosion hazard
is teanendoua. Gulleys are developing especially on slopes.
Plate 18. The habit may have been leamt by ejperience or nay
be instinctive.

Homing

Cattle are supposed to have a strong sense of direction. When
on range they can run baok to their kraals by ths shortest course
when terrified or when nitNitrails and it rains. The opportunity
of observing this did not occur. The animals know feheir ranges
very well but how they can determine the shortest route is
obscure. Despite the mmiierouB crisscrossing tracks each herd
goes along the right one to their kraal.

Once at Ashaley Botwey, another herd which had to cross our
path at about 60° to their kraals stopped when they met our
cattle till our procession passed, before continuin -on their
Jjourmey. Other animals from another herd mixed with the observed
herd on ths grasing grounds. They probably beesane aware too
late and had to break off at right angles to their teffiss thewgh
their heninates had gone ait of sight and visibility was very
poor at 18.45 G.M.T.



Plate 20
Agonistic behaviour: Physical
artect.,, Note head positions -
directing homs against oppo-
nent: forward pointing horns
advantageouse
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9. AGOEISIIC ggHAVIOUR

Agonistic behaviour comprises all manifestations of aorfrontation
including aggression, defence and flight. King and Gurney (1954)
defined aggression as the initiation of a fight. Schein a m “chmen (1955)
serialised aggressive "behaviour In the following sequencei

(1) approach - passive or active;
(i1) threat - i.e. "aggressive intention movement’, (Tinbergen 1952);
(iii) the physical contact - (@) butting (b) fighting. dmetim-s
there ia no contact, the weaker animal fleeing at the threats
of the aggressor.

Bie passive approach has been termed "Ohance approach meeting'
by Hafez and Schein (1962), but this has been described by -chain ad
?ohraan (1955) as "'significant and decisive.

The active approach is deliberate and decisive. Tchein and
Fohrman (1955) have identified it with "hard breathing, lowered head,
slow deliberate movements, occasional pawing, then a physical contact
ensues If the attcked does not flee".

The threat;

When animals are as close as 5*- "manifesting aggressive behaviour®,
eying each other™the horns if present are directed against the opponent.

The threatened animal either returns the challenge or flees to a safe
distance.

rh./alcal Contact (Plate 20)i

Sitting is sometimes followed ty combat (Fighting). It nay be
preceded by snorting, end slow movements, head dom. Bie gypor. nta My
circle each other a few seconds to several minutes trying to gedn
advantageous flanking position and avoiding a frontal inpact. 910
flanked animal endeavours to regain a frontal attacking position, if
unsuccessful, It retreats and may be pursued for a brief distance by the
victor.



Clinchi

This is rare, being found in prolonged fights characterising
equal matches. The heads are slipped fiota the end-on politic to die
legs of eachother, between the thighs and the udder.

The outcome of any confrontation defends on age, weight, sox,
horn shape and experience. As the herds observed had been well integra-
ted, leadership had beeri well established thus no active confrontation
oould be observed except at Xpens where there was prolonged figjhting,
(about 70 minutes) about 10 days after th© herd had been isolated from
the station®s bulls and bullocks. iSwat initiated this was not identified
nor was it possible to record the matches and their outcomes, iloweer
this did not change the leadership which was established the first day
at pasture after a series of fights.

At Katamansu, bulls in different kraals always challenged each
other when their herds cetee together, as they frequently Std 1) going
out in the moming, for as much as 2 hours, (i) at waterin points on
range (iii) an converging in the plain, 1 mile to the kraals, at aundosn.
The challenges took the form of bellowing, pawing the ground, staring
at each other, eyes protruding, heads dowm, the back arched, hair on
back of neck, erect. These never culminated in physical contact as
herdsnen ware quick iIn intervening.

Combata were frequent between cows in the 3-kraal herd (the
observed herd) at Ashalay Botwey. The immediate causes were rot iden-
tified but cambatants always came frcm different kraals but leaders
were not involved. Bulls of the same kraal did not fight.

There are considerable sore marks on the ~dbs and flanks of the
range cattle - abundant record of incessant fighting. This may be due
to (i) the constant addition to the kraals of growing calves and
purchases and subtraction of older animals for sale, this always upsetting
the leadership-follonershiis stability, (ii) the presence of homs on
the animals.
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10. BXiiiRCISiS ji; D PL A

Sometimes two animals would clinch horns for a few minutes, each
purfiing slightly. Occasionally such contacts ended in groaning.
Grooming animals may suddenly clinch homs this way. Probably this
clinch is actually poll-seratehing.

Forcing up of resting cattle toy herdmembars nay also be- play.
Cattle, specially calves, after a good fill wore frequently observed
to run about junping and kicking in the air.

Some of these habits have definite uses in adult-life a*g« mounting
and play-fighting with trees etc. It was perhaps for this reason that
Carpenter (1934) Scott (1945), Vogel et al (1950), cited by Hafez and
“chein (1962), described play behaviour a3 serving "adaptive m-poaa
and shaping those motor patterns which may be of critical inrortonce
later in life*. Others like frolic"ring and kicking may be l:«tter
termed “exercisel. Brownlee’s view (1954) in concurrence with
"chein"s (1954) may better apply here than to the first less energising
type. Biey maintained that such activities are performed for their owmn
sake with their owmn "drives, releasers, emotions, consunaatcsy phase
and goal''.

Other egressions of play are vocalizing, snorting, headshaking,
and pawing (li-oBnlee 1954), The relaasers of such activities have not
been identified tut are associated with wall fed healthy animals and
good weather. All these sometimes share "new but not unfemilisr'
objects or fields ( chein and Fohrman 1955)» The nibbling of straw

day old ocalves is not solely mimetic as claimed by aliisr *1-50)j
tut Is ploy behaviour exhibited by even isolated neonates. ( <® see.12).



Plate 21
brooming behaviour. Black
cow solicits groanijr\g from
the white ore.

Grooming behaviour. As the
head is lonered, grooming

ci vnUQY'Ha Trr-i 4-V\W-nA
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1. GROPE IMG

Cattle spent considerable portions of their Idling time rooming
themselves and one another. whether this was scratching in r-sponse
to itching or simply coat grooming instinctively fixed, is difficult
to soy. It is probably both.

An animal may lick its legs, flanks, twist, perineum but solicits
licking of the forehead, neck, and beck, from other cattle. Plate 2i.
The petitioner slowly walks in front of one animal and places the .pari
in front of his muzzle. The second animal accepts the invitation by

licking the area so positioned* 3Jie licker®s head bobs up end down
as the tongue is worked, in upward strokes only. If it is the neck which
is licked, the beneficiary may raise its head showly as it is scratched
and the licking aiwea up the head. If the head is lowered, the groaning
proceeds towards the back Plate 22). The beneficiary usually half
closes its eyes es it appears 1o enjoy the groaning Sonotisfcs two
animals mutually groom simultaneously, or they may take tuma. Occa-
sionally a dominant animal may drive out a weaker beneficiaiy and place
himself in the grooming position to be licked. Brownlee would describe
this as show of jealousy (Lirowiles 1950).

boddie (1946) says of groaning, "‘predilection sites for ringworm
in cattle are the heed, neck, root of tail, ohest, abdomen oi croup -
less caranonly’. These are the most difficult to groan,

"here the coat is soiled with faaces the patch is not licked
tut presumably the hair is died so that the patch goes off in 2 or 3 days.

Bie grooming habit made painting marks for identifying the "Hed"
and "CGreen” cattle at Kpong inconvenient, the markings came off in 3 or
4 days. The nostrils are licked vary frequently presumably to remove
phlegm sird drive away flies.

Self scratching against anthills trees etc. may be exploited in
the application of ringworm medicament if Boddie®"s (19v>) predilection
sites are those so scratched, “lose-lmes (1966a) cites Larkin V1954)
who mentions self application of insecticide to get rid of wiliven flies.



Plate 23
Neonate calf trying to rise

Dam licking “birth fluids from
the ground and grazing herbage
soiled with fluids. Note birth
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2. MATKIJIA AT miAL BguVviOotm

(i) Birth!

There was a birth on range at Xatamansu. Il-i-tual suckling was
observed at Kataraansu and Ashaley otwey, and hand suckling at liuga.

The Katamansu cow had been identified to be on tem, imms
restless, pined and lashed her twitch frequently. Her graeinr B»s
listless. She tended to aoifl the group, but the herdsman drove the
cattle in her direction to keep an eye on her, Eventually she broke
off and had dropped a bull calf when she was found just about to atcrt
licking him.

The calving was iIn the shadow of a thicket (Plate 24). She

aniffed the air from time to time, her ears erect, end 0" 1 not ve
approached without disturbing her.

She continued to strain her self to expel the afterbirth and
bellcnved. After licking the calf 30 minutes “Nie joined the grazing
herd about 300 yards away and returned in 20 minutes, bellowin to the
calf who did not respond till she ®s within c.5 yards of him. ean-
whilo he had been making many futile attempts to rise from the orthodox
lying position in which he was. Pis first success was c.55 minutes
after birth, on the return of the dam from grazing (Plate 23)* The
neonate®s first action on rising was motion towards the dam®s hirdlege,
nudging his way towards the udder frcrYeliind, his head up,neok
Btretchea and floundering unsteadily oi”egs. She kicked ''\r iocn no

less than thirty times preventing him from reaching the udder.

Mearmhile the dam grazed the herbage soiled with the _drift
Ffluids (Plate 2¥) and licked him continually. This taste was , ;0- ably
developed as a result of physiological changes consequent on birth.

Kicking may have been caused by her unreadiness to suckle™the
conditions of let-down may not heve been set then e.g. the inhibition
of progesterone on prolaetin-release, may not have subsided ty then.
His first spontaneous bellow was about 2 hours after birth.
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The herdman scratched ths can"s, vulva and perineum and she calmed
domn, her tail head raised. She calf still floundered about o " forelegs
nudging her dewlap.

The neonate and his dam were left about 2 hours post partum.
" Yalker (1950) who observed 3 dams and their calves for 9 box g after
calving, reported 3 hours as the First atteswt at suckling by the
neonate: this being merely mouthing around the udder without obtaining
much, the First real feed ueing 6 houis after birth.

lhe trial end error method of the calfj-.raebly aids it in
learning to recognise the dam* After loc ting the teat, the erro
progressively reduces with aubseouert successes till the calf is able
to reach the teat directly at about 7 days of age. Since this calf
ceases 1o suck other parts of the body after locating the teat, the
satiating of hunger may be the desired goal.

A cow which had calved on range 3 days previously was ietrieved
and the recently delivered one was left on the range to be retimed to
the kraal on the third day. £y then her calf would be strong enough to
walk baok with the herd.

(i1) Sucklings

3ach cow knew her Calf well and each calf could identify its dam.
How long it took this relationship to be fixed was not detemined.

At sundoan, the homing cows bellowed incessantly fran it out
on range. Those with very young calves went home to Buckle thom -
perhaps to reduce their udder pressure. Che calves on hearirc the
calls of the cows returned the cry. Some calves found their oms at
first attempt, others would try several times before success; sometimes
a calf waited "anxiously™ calling while raary cows passed but as soon as
its dam cane near, would dash for her. The don"s lowing turmed into
a brief grunt, then she nosed the calf and usually licked its head, etc.,
grooming it, while the calf found its way to the udder to have its
only full suckling of the day. This description relatea to all - aley
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Botwey calves aY/Katainensu calves leas than c,5 weeks i.e. too young

to acocB\Vkaixy their dams to pasture.

Seme dams refused to suckle their calves and were restrained
with a rape; vicious ones carried a long trailing pole attached to a

halter to facilitate restraint.

On range, the frequency of suckling per day was recorded for
the leader and her calf, a four month old, (Fig,25), Ketaraansu.k

SICKLING FKEQUSCY:  KATAL,"Je8J

12th Januarf| _pnes

Time of Dav duration
11.30 hra. Gsff. 7 mina.
13.05 * 5 *
15.30 « 8 «
17.00 ) JaL*
Total Ui *

15th January, 1966

11.30h a, GMT 6 jiiis.
13.45 " 5
15.05 9 w
17.00 " J1 3
ivtal 23
4th February.
11.50 hra.GJS.
13.00 »
15.25
17.40 N

14th Jamei Y. 1966

Time of Day duration
11,45 hrs. GSil. 6 mills.
13.45 "
15.15 3N *
17.25 * 5 =
<3
17th January. -
11.45 hrs. ®ff. 5 mine.
13.45 5
15.15 8
17.25 JL
2
1966
Trace
8 inim.
7 Bins.
8 w

23 *
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The dam Invariably stood quiet for the first throe roiisires, then
started malking with the calf following and suckling fron behind between
the fai$is. She would sometimes atop a few more minutes. The dam may
groom the calf as it sucks or just stand, or graze.

the following

Range calving under local husbandry is cpen t~haaardas
(1) Exposure is particularly high in the wet season. Howsver wet
season calves are carried by the herdsmen to the kraal at the end of
the day"a raging. 33e task of chasing a strayin® herd while carrying
a delicate calf with 1t® dam following, perhaps the afterbirth still
hanging, warrants modifying the system, (ii) loss! though the cow
knows her range verywell and drinks arid grazes as required, while
“abandoned™ on range -with her youn-, she could stray far out of her
territory and lose her bearings, (iii) The risk of spreading reproduc-
tive disease is very high, (iv) Hie journey frcm range to reel must
be very exacting on ths strength of aﬂrgf calf. Herdmen are however
alert on their young calves,watching seeing to it th. t the yonj; are
not left lying down obscured in a tft of grass, (V) If the parturient
ow goes out of sight, and oalves unseen, any parturition complications
may lead to losses (vi) Post partum disorders cannot be found to be
remedied.

The gystem of range calving could be improved by reserving
celving-paddocks for parturient coas. This should include a watering
point.

@Gin  Milking!

As reported try Polly Rill (1963) on the Accra Plains the Fjlanis
milk the animals for part of their wages. Milking is done ones daily
in the moming. The calves are kraaled (Plate 13) in the evening after
eucking except those whose dans are not milked viz. less than 1-2
weeks. In the wet season, the age limit is much less as the deen®s milk
is then copicus.
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At about 06.G0 - 06.15 hours silking starts at Katamangu,
Ashalay Itotwey milking Is done at ¢.08,30 - 09.30. The celves are
released fran their pens one or two at a time, depending on the Mnber
of milkmen, They invariably go to their dams directly seldom sailing.
Only the very young ones (less than two weeks) need assistance from
the milk man. ™Yen the udder is reached, the call” bumps till there
is flow of milk; the daa licks its head, back, wlva- and perineum and
it etooss “joy" by tail-wagging. Suckling is done by the right bard side
of the dam, (the calf is so trained by the milkman to facilitate his
right handed milking habit). She calf will seldom sack when presented
the left side but will find the right; the dam will change position to
present the right side for sucking.

The Bight of the calves is sometimes sufficient to elicit let-
down in some dams. Other dams have to be stimulated by a trial® sucking
action by the calf which is then tied to the right foreleg and the
milker proceeds to express milk manually into a calabash. Yields are
very erratic and probably depend, among other things, on the animal
as much as the enthusiasm of the miliman. Diurmal fluctuations rosst
therefore be considerable. This aspect is being investigated by the
authorl3 colleague. After partial milking the calf is alloned access
to the rest. It sucks frequently changing teats and bumping vigorously
39 bumps ware observed in one suckling of 11 minutes following Bilking
at Ashaley Botwey.

Milking at Ashaley Botway seems to be mors drastic than at
Katemansui (i) till teats are partially milked to nsaily stripped,
whereas at Katamansu, some teats are laft for the calf; (i) ratamanai
calves above 5 weeks range with their dams and have access to the udder
<11 day, whereas Asfcaley Botwey calves are grazed separately, suckling
(partially) once in the moming and fully in the evening; (iii) there are
more cases of bad teats at Ashaley Eotwey than Katamansu - the -saalt
OF poorer husbandry. However with the 2 sucklings a day, there would
be a high incidence of calf scours in the wet season, were milidng not
0 drastic and the calf"s intake not so restricted.



Plate 25

Hand suckled calves sucking
each other"s tests or udder
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Udder bumping by the calf may indicate the difficulty in sucking.
Bunding counts and teat changing frequency may be studied as a possible
measure of the relative difficulty in sucking, and thus the relative
deprivation suffered. A more direct technique will be to weigh the
calf before and after sucking and devise a relationship with the milk
taken by the milkman.

(iv) Hand sucklings Mungua-

Three days of hand seurgding observations were carried out on
2 neonates isolated in a pen™n 6 calves aged 1 - 5 weeks in a paddock
fumished with concentrates and hay in addition to a little grazing
available. The primary objective was to compare the behaviours of
bucket fed and naturally suckled calves.

It was apparent that the calves did not show any inclination
to drink milk from a bucket. It took about 20 minutes to get a gulp
down the throat of one neonate. It would still not drink ard a bottle
was used. The milk was comfortably warm and was readily accepted by
older calves. It may be inferred that thoui calves have an urge to
"satiate hunger® (Brownlee 1950) and Walker (1950), they also have the
tendency to do so by sucking only: as evidenced by their sucking a
Ffinger dipped into milk. The tendency of bucket fed calves to suck
one anothers teats and udder further strengthens this view (Plate 25)
Depraved-sucking (of calf by calf), may be regarded as play exhibited
by bucketfed calves. Bumping is also released by the feeding action
in finding the udder as shown by the calves thrusting their noses into
the bucket-milk in a bxanping fashion. Frequency of bumping therefore
may not be a reliable measure of the relative difficulty in obtaining
milk as suggested above,

(V) Calves on range: (Plate 26)

Hie 4 month old calf spent about 5 hours grazing. Its selective
power was higher than that of adult cattle.
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Its diet was chiefly first and second succession stage grasses
®<2* QiNitaria, "iaotyloctenlum. p.ynodon dactylon. Heterooorcn contortus.
Chloria fcarbata. Others are Brachiaria app., MWnarrhenii. ..iseoluta.
Andrgpogon gayairas. It did not brosse. It grazed for 5i hours on the
Ffirst day, and 4? hours on the second (See Pig.24).

CALF ACTIVITIES

5-2-66 12-2-66
Fran 11.05 To 16.55 From 11.35 To 16,49
Activity Time; Mins. Time; Mina.
Grazing 333 259
W aking 17 55

Total 350 314
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VI. CO?ELUSEOK AiTD H5TQLil'R1SIOKS

Conclusions have beep drown in the text but the more salient
points may be repeated here,

1, A casual look at the dry season diet of free ragis®; local
cattle gives the impression that they are more undermourished than
their ooniition suggests. Their higher digestive powers | loser
maintenance requirements do not fully explain this.

Closer investigation reveals that they get more than thought.
The variety in the diet increases appetite and the woody brons® species
on range, mostly legumes, contribute about 0,581bs of digestible protein
per head per day, Furthermore, by their selection and creaming habit
guided within limits Dy their ability (probably leamed) to recognise
useful apeoies, they are probably getting more than these conaerrati e
estimates shov. The good condition of the Katemanau animals at this
time is thus understandable.

2. She local natural-grass husbandry practices are &e uate in i.ay
respects but a few changes would multiply the benefits derived, fiota range,
(@ Oie judicious use of fire to rid the range of wiry tough grasses
and induce fresh flush inthe dry season, is comerdable but care
should be token not to remove thickets. Burning has been
condemned by many casual observers as wasteful. Bie same patch
of grass is not burmt twice every year as seme critics claim.
“ork in Northern Ghana ( amaay and Rose Innas, 1963) and elsenwhere
has shown thet there is little loss of soil organic matter as
the heat does not penetrate deeper than the surface 2oms. of the
soil. These fires probably help to check tick infestation.
Die periodicity of buming the same patch should however be
lengthened, e.g. biannially instead o: annually. The new flu*
sbould not be grazed till about 6 indies high.

(b)) 7Setseason upland graaingand dry season valley graaing is a
useful rotation. It could be even more beneficial if more
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nutritious dry season species are planted. Grawia carpinifoiia.
Fliiettia thonningii. Batihia nitida. and uossibly xgucpm <;lama
could be tried on the upland soils: Sriffonia 3implieirolla is
vely slow to establish outside teraitaria. Valleys anc also
windward slopes occupied by tall grasses may be aodsaeded with
Centrosema pubescena. tStylosantbes uracilis. “xratro. IgcsorHE) KHp.
lirier slopes may be overseeded with Stylosanthes huali ..
Indiir_ofera sp., Dolichoa lablab, etc. whic: er'ore lo -lraufihts.
Where possible, as at Katansnsu, altemate husbandry ‘o rams
could be worked out, Ihese exercises would require much capital
outlay T&ioh must be justified by the increase in animal produc-
tion. The costs could however be reduced iIf abandoned farm lands
are cultivated to the forage.

The optimum proportions of legume to grass reQiiirgd is not
clear. Animal production trials on various ratios could indicate
the mostuseful ratio.

(0) Dawn grazing does not appear to add much to the intake, as -tre
animals rapidly adapt to the Easterm of management imposed on them.
However it merits further study.

(d) Salt should be provided in the kraals encl/or outside them for
the animals to lick just before and after ranging,

(@ More watering points are required at Ashaley Botway to prevent
total denudation of the area around the two now bein?, used.
FimM riag in some or’ the seasonal streams would be wo -fdvhile.
Ashaley Eotwey stocicirg rate is at carrying capacity ael should
not be increased further.

(f) Spraying should be more regular and thorough. The use of hand
spray guns of the type used to insect “3ray rooms, woul probably
be better than cotton-dubbing. Hie tree rubbing habit cay be
used to make cattle smear themselves with insecticide. This
woulld control ectoparasites and reduce mnulium trouble.
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(@ Bie animals must be dehormed to prevent goring wounds.
(h) Burdizzo castration should replace spermatic cord pouniing.
(1) The system of milking and the standard of hygiene must be improved.

() Selection pressure should be raised to rid the herds of cons of
poor mothering ability, with bad teats, unable to drop a calf
every year.

(k) Woodcutting should be restricted to nim and other uneaten
species. These recommendations call for an effective extension
service and some will need cooperative effort.

3. Pasture herbage intake is determined by a complex of plant, animal,
and environmental factors; feeding duration may therefore only be assumed to
reflect bulk intake if the prevalent conditions are alike.

4. Cattle quickly adapt to routine and modify their habits (including
feeding) to suit ranging circumstances. Thus when allonved a lengthy grazing
period on high quality pasture, they will ruminate and graze altemately.
Herbage selection is also more evident then. Otherwise rumination is deferred
ad the little available ranging time is economised by grazing intensely.

5.  Well fed cattle will play, exercise and groom. Starved, listless
animals scarcely display such activities.

6. Parental caye in cattle is almost exclusively matermal. The sire's
part is in the form of protection spread over the whole herd - if he leads
the group. In those instances where he courts behind in the procession, his
main care is to fiNit back any male intruder.

7. The dam"s habit of licking her birthfluids etc., the newbom calf"s
affinity for its and its tiresome nosing, muzzling and nudging in search
of her teats are probably very significant in the development of the thorough
knowledge each has of the other. This profound intimacy makes iInstant
identification possible even in a large herd.

8. Handfed calves suck each other®s udder and testes, often ingesting
hairs which fatally obstruct the reticular orifice. The habit may be held
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to indicate that suckling behaviour is Inbom as the only method of

satiating hunger. That probably is why the calf ceases to nudge its dam
once it finds her teats.

9. Cattle seem to ce endowed with "nutritional wisdom', whereby they
tend to avoid intake of toxic material but eat more of beneficial feeds.
Thus -they sometimes:

i. reject poisonous plants,
i graze more when the feed is:

(@ tender and easily digestible,

(b) more nutritious,

(©) more varied and probably more balanced,
strive to balance their diet if the feed is deficient in
minerals by developing predilection for bones (osteophagia),
earth (gecphagla) etc.,
iv. develop strong taste for sugar when acetonemic,thereby
apparently promoting alleviation of certainforms of the
condition,

10.  Terminology in feeding behaviour studies need standardisation.
The following are suggested!
i. Hursger - desire for food,

ii. Palatability - an attribute of gustation. Palatable feeds are
eaten, non palatable ones are rejected. Degrees of palatability
are recognisable. Different feeds may have different degrees
of palatability to different animals. Kore palatable feeds are
preferred.

Acceptability - Peed eaten is acceptable, if rejected, it is
unacceptable. Gradations of acceptance should not be recognised.
The acceptability of a particular feed may differ with time,
place, animal etc.

iv. Creaming - should be reserved for choice of more tender parts
before tougher parts irrespective of plant species.



Selection - choice of certain plants while others are rejected.

Appetith ‘Bulk of food relished. The teener the appetite, the
greater the fooa intake.

Fill - maximum intake i.e. the capacity a? digestive tract.
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