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The complexity of the study of grazing behaviour, which is described by
Hammond as "making a science of the stock man's art" was pointed out as long
ago as 1926 by Stapledon and Jones (1927), who wrote: "So intimate is the
grassland complex and all its relations, and the grazing animal and all its
reactions, that it appears obvious that it is not possible to understand one
complex without understanding the other”,

In the Tropics, knowledge of the 'commection between the grassland
complex and all its relations” is very far behind what it is in the Temperate
regions, These studies of grazing behaviour in Trinidad therefore, have not
taken into consideration the quality and quantity of grass as it might affect
grazing behaviour, but until such time as more pasture grasses are found, and
their capsbilities determined, it is impossible for graszing behaviour studies
to be on such a high plane as they are in Temperate regioms,

This investigation is essentially a study of the grasing cycle of Zebu
Cattle and how it is affected by seasonal and other factors, It is therefore,
a study of the reaction of the animal to its enviromment, and to some extent
of the factors influencing the enviromment,

The obvious practical spplication is that if as a result of behaviour
studies, management practive can be altered in such a way as to reduce the
smount of energy spemt by cattle in obtaining their feed, than the time spent
in studying time and motion in the physical activities of the gock will be
worth while, Another aspect is that from such studies, the management might
be altered so as to benefit the pastures better,

Tribe (1950) suggests that care must be taken in interpretation and
application of results from animal behaviour studies, though Pearson-Hughes
points out that various workers such as Doran (1943) Nicholls (1944), Seath
and Millar (1947) and Taylor (1951) have successfully applied results from
grazing habit studies in the solution of grass management problems, Taylor
for instance has suggested that through the application of grazing habit studies
the degree of helminth infestation in livestock can be reduced, as peculiarities
of graszing behaviour might influence infestation by this parasite, Seath and
Millar found that feeding supplementary hay on hot days when cows ceased to
graze, did not increase the yield of milk,
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As regards work in the tropics and subetropics, it has become increasingly
evident that it is dengerous to spply technigues of graging management of
Temperate regions, to any breed of cattle in the Tropics: Payne et al, (1951)
in Fiji have stressed this, and numerous other workers such as Bonsma et al,
(1940), Rhoad (1938) and Seath and Millar (1046) have shown how hot climates
strongly influence the grasing behaviour of Temperate breeds of animals with
some Temperate blood in them, Purthermore the grazing behaviour of Zebu animals
completely adapted to their emvironment is different to that of Temperate animals
adapted to their respective environment,

With the increasing intensifying of animal menagement in the tropics as a
result of increasing food requirements, it is becoming mecessary to find out
more about indigenous cattle as well as Temperate breeds and crosses, The
grasing habits are a small part of the required knowledge, and it is known that
Temperate breeds have different grasing habit in the Tropics, A small amount of
work has been dome studying these habits in the Tropics, but those of Zebus are
not well known, It seems that it would be necessary to know something about
their habits if they are to form a basis, and sometimes be the only suppliers
of milk and meat of the steadily increasing populations in Tropical areas,
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LITERATURE REVIEW.
Much work has been done on grazing behaviour in Temperate countries

but n0t in the Tropics. In earlier years in England and the U.S.A. especially,
random behaviour studies have been carried out with no clearly defined objeot
in view, and such studies while they are of some aesthetic value in that they
contribute to fundamental knowledge, have sometimes not shown much relationship
to management practice. More recently however, investigations have been on a
sounder basis, with increasing importance being attached to the obtaining of
valid results through statistical analysis, the work of Hancock et al (1950)
being outstanding in this respect. With regard to work in Temperate climates,
Castle, Foot & Halley (1950) and Tribe (1950) have made reviews of work carried
out prior to 1939. The work reviewed however was more in the nature of preliminary
observations rather than critical work on a sound basis. Recently Hancock (1953)
has published an excellent critical review of the work to date,
As regards the Tropics, scarcely any behaviour studies have beem carried
out, and none on a statistical basis. Like in the Temperate countries however,
fundamental observations and studies have to a certain extent, and will no doubt
in future, prove useful in supplementing other experimsmtal data, i
The first critical work was that carried out by Johnstone-Wallace (1944, 1948) |
and Johnstone-Wallace and Kennedy (1944). They made comprehensive studies of
beef cows on pasture and recorded the hours spent in grazing, cudding, drinking,
walking and resting, as well as date on defecation, mictruitiom and suckling,
The distances walked were recorded too. Four beef cows were observed over
24 hour perieds over a period of 5 months on pastures of 3-7 acres. These
workers came to the conclusion that an animal does not inorease or decrease the
number of hours of grazing according to the amount of grazing there is on the t
pasture and therefore an animal on sparse pasture would consume far less. Other
workers have not been able to corroborate this however, and Atkeson, Shaw and Cave
(1942) gave evidence as follows on the accomodatiom of grazing time according
to the nature of the pasture :=- i

Good - 5.6 hours per day
Fair - BeS » » .
Poor - 73 d " o

Hanocock (1950) corroborated this evidence.
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These workers used 56 cows and heifers and observed them over 24 hour periods

on excellent Balbo rye pasture and the experiment took place in Kansas. They found
that the average grazing time was seven hours, lying time thirteen hours, and
standing time or walking time for four hours. 40% of the time was epent grazing in
a 14 hour day and 16% in a 10 hour night. Of the lying time 30% was during the day
and 80% at night.

A development in these workers' studies was that the recognized the
importance of periodicity in grazing, and recorded the major grazing periods of
which there were four during the day and two at night. Wardrop (1951) who was
working with dairy cows in England, found only 5 grazing eycles per 24 hours.

He transferred the cows to night paddocks howvever, and they did not remain on
the same pasture fhroughout the 24 hour period. He also found that cows prefer
to rest during hot periods and graze during cool spells and states further that
grazing hours are longer when herbage is long and has a high fibre content, and
when it is wet,

Taylor (1951) made some observations which are of general interest, in an
experiment with a herd of bullocks. He found that the herd followed a repeated
daily pattemn closely related with environmental conditions. Varying hours of
daylight produced gradual changes in basic pattern and weather and other

disturbances had minor effects. He notes too, that disturbances caused by warble-fly on 3

hot summer days exerted a major influence on grazing behaviour and on live weight
gains. Next to seasonal effects he says, the system of management exerts the
greatest infleunce on behaviour,

The most comprehensive Brazing behaviour work yet carried out, was that of
Hanoock ( 1950) in New Zealand. He worked with dairy cows and in four years
of work he recorded nearly 2,000 cow days thereby eliminating his own oriticisms
of other behaviour work, that is that too few animals had been watched, that
repeated trials on the same animals had not been carried out, and that in some
cases days of unsuitable weather had been avoided for the convenience of the
workers, The following comprehensive trials were carried out :

1. Uniformity trials on monazygatic twins and the collection of base
line data.
2. Influence of quantity and quality of grass and of the feeding of

concentrates on grazing behaviour,
Se Inter-relationship between the dry matter intake, grazing behaviour
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and the production of individual cows within a herd.

4, Influence of the gquantity of grass offered on the inter-relationship
of grazing behaviour, dry matter intake and production of individual cows.

5. Influence of notationsl grasing and set-stopping managements on
grazing behaviour,

Hancock then discusses variations in greszing behaviour under the following
headings and suggests that such a method or pattern for the analysis of results
might well be followed by other workers. The modifying factors are :

(1) Metabolic diurnal and seasonal rythyms.

(2) wWeather.

(8) Quantity and quality of pasture.

(4) Individual idiosymorszisv.

Enviromment - inheritance interactions.

5)
(8) Herd laws.
A oonsiderable amount of other work has been done in the United Kingdom

especially, mainly with varying and confusing results, and Hanoock (1953) has
attempted to sort out the work dome in the Rast decads. He starts by defining
the terms which he uses for the physical aotivities and which in the past

have been rather confused., The activities are grazing,rumination, loafing, idling,
resting and lying, and he then sets forth to discuss influences of :

(a) Weather,

(b) Effect of day and night.

(¢) Influence of quality and quantity of pasture.

(d) Peed intake.

(e) Pasture and animal menagement,

(f) Individuality.
on the six physical activities.

With regard to weather, he finds that temperature has little overall effect
on grazing performance, and it is only minor temporary extremes which radically
alter their behaviour. In the tropics however, temperature plays a more important
Nhhthtitmntqonhbmdsoratuotognuagooddulmm
the night. The effect of day and night has been fairly well established in that
cattle only graze at night when day temperatures are too high for comfort, or
the length of day is very short as ocours in Temperate climates. One worker
( Stein 1935 ) found that cattle only grazed at night during twilight or moonlight.
Hancock also points out that the division between a.m. and p.m, milkings is of more

i
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importance than division between day and night, as it is generally between the
milkings that the cows are put on different pastures.

With regard to quantity and quality of pasture, it appears to be fairly
well established that if the quantity of pasture is sufficent for the cattle,
the grasing times are long If the quality is mixed, intermediate if the quality
is good, and long if the quality is poor. One of Hanoock's newest and most
interesting findings is that conocemrmed with amount of rumination as determined by
the quality and quantity of pasture. It can best be put forward by this diagram
which is as follows :e

—uantity,  Quality, Go Time, R, Tige,
High Good Intermediate Short.
% Mixed Long Long
Poor Short Long.
Low g Good Long Short
Mixed Long Intermediate
Poor Long Intermediate.

The rumination time seems to depend on the quantity and quality of the grass
which the cows eat but ruminatiion time would be a poor indication of the amount of
feed intake because of differences im selectivity between cows as well as inherent
differences in amount of rumination. For grazing it might be said that there is
a relationship betwsen grasing time and theorctical feed requiresents within a b
herd but which is obscured by individual differmnces and diurnal variations )
unless a large number of cattle are observed a number of times ~{ close intervals,

Hancooks (1950) uniformity trials with monmazygatio twinsshowed conclusively
that inherent individuality was a most important factor in determining grazing
behaviour, This applies to amount of cudding also distances walked per day.

TS wwn

As regards walking distances, recordings made by various Suservers are variable
and Hancock finds that the main factors which influence the distances walked
are: warm weather, wet and windy conditions and gadflies.

Castle (1951) found that cows walked 4,000 yds, in a day on old hay and
half as much on fresh good hay, Waite et al (1951) found no differences in |
average distance covered by rationally grazed and close folded dairy cows. |

Little work has been done in the Tropics with regard to grazing behaviour
and virtually nome with cattle indigenous to the Tropiocs. Rhood (1938) and

Bonsma et al (1940) made observations of a selection of cattle ranging from
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pure~bred Bos Taurus to pure-bred Bos Indiwus. Their work was mainly direoted
to assessing the heat tolerance of various breeds as reflected in their
grazing behaviour, and some interesting facts emerged from their investigations.

It was found that under sumny, windy conditions, the grazing time
v_uiod according to the amount of tropical blood present and very striking
differences between *he behzvicur of pure-bred Tropical breeds and pure-bred
Temperate breeds was shown. Bonsina in South Africa found that under temperatures
varying between 76°F and 103°F under dry sub-tropical conditions, Afrikanders

Aberdeen angus, Shorthorn and
( Bamdicus ) spent 89% of the day graszing and , Herefords spent 75, 78 and 79%
respectively of the day in grasing. Rhoad in the U.S.A. under similar climatic
conditions in Louisiana, though probably more humid, had arrived at exactly the
same figure for grazing for the pure-bréd Aberdeen Angus, but somewhat lower
(81%) for pure-bred Breheman,

Furthermore Rhoad found that cattle spent some 19% of their time
resting in the sun and never sought the shade, while temperate breeds always
did. On hot, sunny days without wind, resulting in trying comiitions for
cattle, Aberdeen Angus spent only 54% of the time grasing and the rest of the
time in the shade. Pure~bred Brahamam grazed 71% of the time, and whenm it rested
it did so only in the sun. Bradbury (1949) in Trinidad noticed that puresbred
Nellore Zebus contimued to graze contemtedly in the heat of the sunm, while pure-
bred and corss~bred temperate breeds had all found the shade,

Payne ot al (1951) in Piji did graszing behaviour observations with
six selected grade Fresians with the same productivity, and made five minute
interval observations for twelve 24 hour periods. They made these observatioams
at approximately one month intervals, and found that the grasing behaviour did
not vary widely from cow to cow or from month to month., They found that 67% of
the total grazing time was at might, and that the total gresing time fell during
the hot months, and suggest that it might be due to the diminution of length of
day grazing, This seems doubtful though as it is more likely to be a physiologe
ical effeet of the high temperature on the metabolism of the cows. They do
however conclude that it is dangerous to apply techniques of management of
temperate zones to tropical areas. They also said that dairy cattle should be
placed in the best pastures at night and early morming, and that they require
shady paddoocks for daytime grazing. This however does not seem to follow from
the findings which are that the highest grazing peak is just after aftemmoon
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milking which ends at 4.30 p.m. and that practically no grazing takes place
after 3 a.n, till after morning milking, after which they graze intermittently
till 1 pem.

Seath and Millar (1951) recommend that cows should be on the very best
pasture during the forenocon if they are to become filled before the heat of the
day forees them to seek shade, If there is a choioce of fair and excellent pasture,
he states that they should have the fair pasture at night when they can spend
more time grezing their rill, Castle et al (1950) and Hanoock (1950) found that
the longest grazing periods occur immediately after morning ani evening milkings,
and this does appear to be a general rule.

Both Payne et al (1951) and Seath and Millar ( 1946) conclude that
the main effect of high maximum temperature is to cause cows to spend approximately
50% less of their total grezing time between milking in the daytime than they
do in temperate climates. This applies to temperate or grade animals in the
Tropics, and unfortunately no work has been done with ocows of tropical or
mednly tropical bleed. e

e
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IV, OBJECTS,

1,

To study the graszing habits of a herd of 14 Nellore Zebu cows on Savannah
grass pasture (axonopus compressers) under the conditions prevailing at
the Government Stock Farm in Trinidad,

To determine whether there is a difference in grazing hsbits during wet
and dry seasons,
hdomdotmtbnhauﬂmahmwuudmd
full moon, and on days of new moon,

To determine the patterns of graszing behaviour of Zebu cows under different
treatments (Season, intensity of moonlight) and to compare them with those
of a herd of eight cooss<bred Holstein Zebu cows watched on elephant grass
pastures (Pennisetum Purpureum) at the New Farm, I.C,T.A,

To find as far as possible, what effect climate has on the grazing
behaviour of Zebu cows as compared with the effect om oross- bred cows,




10.

IV. DESIGN.

A herd of fourteen Nellare Zebu cows were observed on the Government
Stock Parm, St, Joseph, though in the original design only eight cows were
to be watched, Alterations in the design had to be made because of being
unable to differentiate the animals at night without undue disturbeance, As
a result of this it was impossible to record individual behaviour at night,
and the difference in behaviour between animals was not taken into account
in the snalysis, though &ifferences during the day were recorded,

These cows were watched over eight 24 hour periods between November,1952
and March, 1955, Four of the periods were in the dry season and four ih the
wet season, four took place during full moon and four during new moon, The
treatments were therefore as follows:-

(1) Wet season, moonlight nights

(2) Wet season, dark nights

(3) Dry season, moonlight nights

(4) Dry season, dark nights
Each treatment was replicated once,

A split plot design was used with four main plots, eight sub-plots and
eighty-sight sub-sub plots, diagrammatically as follows:-

Wet Dxy
Full Moon New Moon Full Moon | New Moon

Replication Eleven 2 hour
(1) periods for

Replicstion ditto

(2)
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The cattle were fed concentrates (about half a pound per head) from 7,30 to 9,30
eadalorning,uthonmmmb-nbplotloudnﬂuﬂnday,uﬂuitﬂn
periods during the day, six during the night, and eleven in all, Observations
commenced at 9,30 a.m, each day and continued till 7,30 a.m, the next morning,
As regards direct treatment effects, comparison could therefore be made
between seasons, between night light intensities, and the interaction between
the two, Purther, comparisons could be made between 2 hour periods,, two hours
nvin.bnndwmuituawunlhimpcdodofﬁurormtoh
moved onto or off a pasture, Ifformtmhalfhonrpﬂmhdbnnnud,
mmﬁnmummmammmtwmumﬁcnw
mhe.hlfhmthnt\nuxt,butltvo\d.dnothvebeenormohmcﬁcd
significance, Interactions between periods and the two treatments, and the second
order interaction of periods and the treatments would be analysed,
Originally it was intended to determine the effect #f different pastures on
the grazing habits e,g, fresh and used pasture, but unfortunately it was not possible
to alter the pastures and ounnqtmtl,-y all the observations were made using permanent
savannah grass (axonopus compressus) pastures, This grass has a very low feeding
valudﬁomtdﬁ-qutm'mldmbabhhnebnn-mthu
had the experiment taken plice on good pastures, mmmmmm:-,
-dm“m,nhymmmabpttbirnhhmmnwu
frutbmhnhthntnuadthuthﬂuh-pndmohmﬁum
than they would have on good pastures,
hhmm-hnmtkhomsurmmw.ndthumﬁtnﬂ
MtnlnmofSumhmduohmfdrly heavily iafested with Mimosa
Pudica in parts., A number of Samaan trees provided adeguate shade, and on the
mmmmmnumzummm.mmrmmmmu
become relatively hot during days of intense sunshine, Adeguate water was
ndlabhlnthfmotawauhrhtbdddhofﬁ.ﬁon.
Muhdqmthmmmnddmofonmndum&m
thnhthntuuca,mchmaﬂ.obdhthowﬂnmgm,ifmt
htblqﬁ“ﬁ.thytpntm Itappnndthatthymtapod
dodofﬁ.cbtd.niunryntthfod,ndthoylputalotofﬂugrm-g
hhnrmdqpcrtimofthoﬂ.oundentluddumbott-ofdraj.u
where there was slightly more grass, lv-m:r-nhmﬂ-!.tmnrydry,m
cows were even seen to chew at sensitive plants (Mimesa Pudica),

crvws T - o=
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The cows used were a fairly homogeneous herd of white-haired Zebus consisting
mainly of Mysore, Nellore and Guzerat Zebu purebreds and Zebu foundation (5} Bostaurus
and less,) The Zebus which were introduced twenty-five and more years ago as draft
animals from India, have since been superceded by Water Buffalo and up to now only been
used to cross with Buropean breeds to obtain better adaptability in half-breds and
- grades, In the near future these animals will probably be replaced by wild breeds
from India and it was rather unfortunate that in this experiment no indication of
thooffootofﬂnmtnromﬂnmhnhhtbfmoflimdghtm. or milk
production could be obtained, "The out put of animal production proves the best
yardstick of grazing performance, and feed intake date is very desirable”, Hancock
(2953), However, animals would first have to be watched individuslly over a
24~hour period for production records to be of value, and the work involved in
obtaining feed intake data would mot be justified with present state of animal and
pasture management in the Tropics,

Finally, some smaller drawbacks in the design of this experiment were:

(a) That the periods from 17,30 to 19,30 and from 5,30 to 7.30 were always partly
day and partly night, The greatest difference in length of day between December
and March is 48 minutes or 24 minutes in each of these periods, On the average
however, of the 17,30 - 19,30 period, 30 minutes were light and in the 5,30 - 7,30
period, 90 minutes were light, so the former period was treated as a dark peribd,
and the latter as a light period,

(b) Unfortunately the times of the sessons in which the observations were made
were not typically representative, The end of the wet season was not particularly
wet, and furthermore was somewhat prolonged so that observations in the earlier
part of the dry season were still in the wet season so to speak, This drawback
was not forseeable though if time had allowed the observations might have been
made in the middle of each respective season, The observations not havirng been

in clear cut seasons, might account partly for the differences in length of grasing
in different seasons being so insignificant, The main reason for the ingignificance
is infufficient repliceiions, and will be referred to in the ltnt!.otiod analysis,
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V. METHOD,

The method used in doing observations in this experiment were as far as
possible the methods found most sound by workers in other countries, The
method of recording used was that of discontinuous observation, on recording
the particular activity of the animal at definite time intervals, in this
case five minute intervals, As cattle do not change their activities very
M@nm,utm.mrhnhhumuuamwpudw
grazing the maximum error could be ten minutes, five minutes or just under,
at the beginning and at the end, and over a large number of observations
this error should cancel itself out,

It therefore, boils down to continuous observation, which in itself can
be tedious to the observer if he has to observe the exact duration of each
activity of a number of cows at the same time, PFurthermore Hancock in
New Zealand has found statistically that observations at five minute intervals
is very satisfactory, From snyone's point of view it does not cause undue :
fatigue, does not allow sufficient time to lapse for the observer to become
bored or sleepy and yet give an accurate picture of the behaviour without
losing undue activity, This method of observation has been used by Hancock
(1950) in New Zealand and by Payne et al, in Piji,

httmmﬂthWﬁhMmthnm
on different pastures, the number of days of observation to indl ude all
treatment combinations were reduced from eight to four, It was therefore,
decided to replicate observations on each treatment once, so there were eight
days of observation in all,

Observation of individual cows could not be done at night due to the
nervous temperament of these animals, and it was also impossible to see whether
they were cudding or idling, The activities of the whole herd were therefore
recorded at night, that is each five minutes the mumber of cows grasing, lying
or standing were recorded, Only eight cows actitities were observed during the
day, and the five activities, grasing, lying cudding, lying idling, standing
cudding and standing idling were recorded, In grasing time was included
short walks between bites, and in cudding time was included short rests
between swallowing and regurgitation, The number of times of defecation and
micturition were recorded as far as possible, though during the night it became
impossible, The number of drinks were recorded too,
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The five former activities, which for purposes of statistical analysis
mmmum&muﬁuue.,m-mmmm.m
the most important for a preliminary experiment over a short period of time
such as this one., It would certainly give future workers on animal behaviour
under wet tropical conditions a definite picture of the aycle of grasing under
these conditions, Someshat more comprehensive observations, the most important
ofﬁidhin.tbdhtauunlhdmhhnhudomwor,du-
method of identifying Zebus at night shonld be evolved,

In detalled experiments such as Hancock's observations on the distances
nlhl,-ﬂtrcfbim&m,mﬁmmdmﬂnduhm
bolus were all recorded, Im this experiment however, lack of materials and
fuﬂtﬂudﬁmdt&qpﬂb&lﬂﬁﬂht&lﬂoﬂﬂu“pﬁu“n
hbhnmtd:hn,htathutttmmdbhbuhmwmvﬂd
remained in approximstely the same condition during any one season amd varied
with the season in a typical manmer so although less detail was obtained, a
possible variable factor was removed which simplified interpretaticn of other
findings,

In the course of this experiment the animals were disturbed as little as
possible and all disturbances were noted, During the day animals became used
to the observers' presence and were not easily disturbed, but during the night
a torch had to be used, On dark nights especially it had to be used merely to
sce whether animals were lying or standing and this always caused some disturbance
as some cows would always look up and turn their heads if the torch was switched
on for any length of time, Cows did however, become used to the light to some
extent and would take less notice of it at the end of a period of watching,

It furthermore seems evident that the change over periods at night - that is

when the animals were for instance settling down to rest after a period of grasing,
were sometimes considersbly prolonged by the switching on and off of the torch each
five minutes, It also quite frequently occurred that cows which were lying down
and hed got up due to some disturbance would statt grasing, whereas they might
have continued to lie down had they not been disturbed, Probably these effects
mmmmm-ummu—,wmwu&
periodicity to slight extent,
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VI, RESULTS,
(n) Statistical,

From the statistical analysis it is evident that khere is no significant
difference between the grasing behaviour of Zebu cattle during different
seasons or during different phases of the moon, nor does the interaction of
different phases of the moon on different seasoms alter the grasing behaviour
significantly, This applies to the three activities, grazing, standing end
lying, The only vestige of significance is in the analysis of varisnce for
lying, where there is considersbly more lying in the wet season, This is
probably because more time was spent wandering about looking for a bite of
grass in the dry seasoh,

There is however, in all three activities, a highly significant difference
between 2-hour periods in the Petest, and in the case of grasing and lying,
significance is evident in the interaction of periods and seasons that is
the intemnsity of grazing and lying during certain periods, is altered with
the change of season,

The "between periods" variant has been split up further into day periods,
night periods, and day versus night so as to ascertain whether the proportion
of variance between periods is evenly distributed or net, Purthermore the
fact that the variance between periods is split up, will facilitate the
interpretation of results,

When periods aresplit up in the case of grasing, by far the largest :
variance is between day and night, as P for day versus night is nearly ‘i‘
20 times as great as F for night, and nearly 7 times as great as F for day, 1
The variance in all three terms is still highly significant however, As |
regards lying, the proportion of variance is distributed in approximately
the same proportion, though the variance between day and night is not nearly
s0 great, In the analysis of standing, there is no significant variance in
the day, significent at 1¥ in the night, and again highly significant between

day and night, ,
With regard to analysing period @ifferences, the periods are set out
as follows:=
TABLE I,
Period 1 2 [ 3 4 5 ¢ 2 g

,1- (1-3e 1330 1530 t7-3c 193¢ 2130

-30- "'70"[ 13.30- | (£.30 13- 30- 19.3¢-




"t-test”,

In grasing during the day, periods 1, 5 and 4 are significantly greater
than peried 11 at ,1% significence level, Period 4 is greater than 1 at 1%,
hnightmnuporiodss,7m8m¢naurﬂun6,9mdmtt.1$.

Por lying, period 11 is greaterthan period 2 and both are greater than
1,3 and 4 at ,1f during the day, At night, periods 9 amd 10 are greater then
periods 5,6,7 and 8 at ,1¥%, 7 is greater than 6 at 1¥ and 9 greater tham 10
at 5%,

For standing there is no significance during the day, but at night period
Ghmahrthnlon,l&matorthuﬂntl%uﬂmatorﬂunlatﬂﬁ.

In all three activities, differences between day and night are highly significant
tu.tu-npun.dmutuaq,m“.wmmmduugmmﬂ
From the statistical analysis it is obvious that there are various clearly
mtpnhofthovadmuﬁﬂﬁoodnﬂua%hmrﬂoﬂ. The degree of
difference between periods, or how far peak periods might overlap periods which

hnnmchlmr-m,mul:humudfmdiwhonnr.

mmuu-tumnuuuuruummohhmmumnm
hﬂn!-tut.1t.ppomthatthomnn‘1npcriod06m0huhmnod
significantly at a 1¥ level with the onset of the dry season, In period 7 it
has decreased at a 1% level, Prom Table No,T it is evident that more night
gnnutabo,hulu'h;ﬂudryuumthudnnuﬂnwtuun. The
oxplmtiuofﬂnM&n‘oltathtmudofmm”akdmth
night between 9,30 p.a, and 11,30 p,m,, there are two peaks of night graszing in
the dry season namely between 5,30 p,m, and again between 11,50 p,m, and 1,50 a,m,
mrommtdiltbtﬁlmoftharumm,u-lnffidnth
cause the midnight grasing period to be pushed on to the mext period, This
phenomenon is also shown on the graphs of daily grazing,
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(5) OBSERVATIONAL
From Table g which are percentages computed from average grazing
times, it is evident that there are slight differences in the activities

of animals during different seasons, and duting different phases of the moon.

TABIE 11
A as of ave 2
Percentage r___.t.g%__ v. of Moonlight, | Whole
Wet Dry Moon No Moon. Experiment.

of day 68,51 61.58 63,56 66453 65.04
Grazing.

of m 18.80 23.96 21,32 21,63 20,6

of 24 hr.

p.M 40,54 41.08 40,69 40,90 40.8

of day 20.60 26,14 22,82 23.93 22.8
Lying. of night 51.85 37.42 44,69 44,57 44,6

;2’::":"‘ 57.65 | 32.20 | 34.75 35419 34,97

of day 12,60 7.67 9.77 10.48 10,135

of night 29.83 32,76 28,07 34,91 51.49
Standing.

m“ 22.0 | 21.86 | 19.75 25.81 21,78

7% more time is epent grazing during the day in the wet ssason
and 5 more during the might in the dry season. This is no doubt due to the
meteorlogical factors, and lower humidity at night during the dry season is
probably the main reason. The meteorological data for the four treatments
is set out in the table below:

TABLE 111
Rain, . Hours of Temp. Humidity,
Sunshine,
Total| Duration Max. Min, 8 a.m. |4 p.l.l
Wet light| .5 2 8.7 88 68 96 79
Wet dark W16 4 6.95 85,5 68.5 91.5 71
Dry lw q°1 8] 7.5 84,5 €8 & ﬂ
Dq dark «22 3.3 6.75 84 71 74 ﬂ §
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Over the 24 hour period however, there is virtually no difference between
grazing time in different seasons. Reasons for this might be:

(2) The wet season at the end of 1952 and the beginning of 1953, and the early
part of the dry season in 1953 were not sharply divided.

(b) That Zebu cattle do not increase their grasing time on pastures which have
deteriorated due to seasonal effects.

(¢) That the pasture was so poor in the first instance, that during both the
wet and the dry season they were grazing to their maximum physical capabliities.
(4) That there were not sufficent replications of the treatments to bring out
the differences.

The first and last possibilities seem to be the most feasible, as it did
happen that the seasons were not clear cut at the time that the experiment took
place, and if more replications had been mede a more representagive picture
might have been obtained of the grazing times.

The second and third possibilities are merely vague possibilities, and
it seems that it is fairly well established that cattle do graze more on pastures
which m poorer in quantity and quality ( Hancock(1953)). It is not very
1ikely either that they were grazing to their msximum physieal capabilities
as their condition would have shown it had it been the case,

With regard to standing (cudding) and idling) there is 5% more during
the wet season in the day, and 3% more during the dry season at night., Over
the 24 hour period it was again much the same. The decreased amount of time
spent standing during the day in the dry season is probably because there is
considerably less grazing, which in turn is due climatic effects.

As regards lying, they spent more time lying in the day during the dry
season, and 2t night during the wet season. Altogether, twice as much time was
spent lying at night, and more during the wet than the dry season.
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VII, DISCUSSION

It is obvious that there is a definite grazing cycle for Zebu cattle
in Trinided which did not vary greatly with the conditions under which tu.’g
experiment took place, The conditions did not vary a great deal over the
whole period however, and due to a low number of replications of the tweat-
ments, the seasonal effects were not borme out clearly, As for the effect
of moonlight nights on graszing time, there seems to be none at all,

Most of the grazing takes place during the day, in contrast with findings
of workers with cross-bred cattle under Tropical and sub=tropical conditions
(Payme et al., 1952, Seath and Millar 1946), The first grasing peak during
mwuz—u.«xy.rurmmtompnmmmrm-um.
This W:d.rly intensive grazing period but not as intensive as the afternoon
period, which extends from about 1 p,m, till 6 p,m, There was always a period
of rest at or soon after mid-day, This rest period was of varying length but
all 14 cows were never all resting at the same time for longer than 30 minutes,
and usually there was some grazing all the time,

During the night there was always some grazing, the first period being
virtually an extension of the afternmoon grezing period, and a peried of
grazing around midnight, The length of this period varied from 2 to 6 lLours
and the intensity of grasing was about half that of the afternoen graszing
period, There was usually a short grazing period just after dawm,

The difference in the cycle of grazing of cross-bred cattle at the
New Parm as compared with the Zebu cycle was quite marked and due mainly to
temperature effect, In the grazing of the crossebreds, there was an average
of half an hour per day less graszing per cow over the whole period, There
was less graszing during the day, and more during the night than the Zebus
and there were 4 graszing peaks, which were at different times to the Zebu's
peaks except the midnight one,

The main pesks in crossebred grazing were after the milking periods, but
in the day there was about half as much graging as the Zebus (from 10 a,m, to
4 p.m,). At night the Zebus grazed far less, though the midnight peak was of
slightly higher intensity, The fourth grazing peak occurred just before
milking but was of much lower intensity than the Zebus over the same period,

Mn.tbbatdthdq,“tbbiunstd,thuumudtt
in the sun and would lie down to rest, The cross-breds on the other hand,

mmmuuwmu.mmmautm,mum



sooner/ stand and rest, presumsble because it was easier for them to breathe
when standing in the heat with an increased respiration rate,
Anothorfnﬁuroofthom-mnumﬂutﬁnyhpttcgotluruahﬂ
hrmth.tbmu-bndnndmhuthgruiumnrylm,tm
always graszed together, especially at night, This applies to lying down to
rest too, On the whole the temperament of the Zebus was different, and they
were always on the alet and easily disturbed, The cross-breds on the other
hand, were not easily disturbed, due probably to having had more handling,
A final small point of difference which was marked, was that the Zebus
would scatter and look for shelter whemever it started to rain, while the
cross-breds did not mind the rain and would go on grazing contentedly,
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RECOMMENDATIONS

It is highly possible that in gresing as in other aspects of animal
behaviour, there is a series of gradations correlated with the climate or
microclimate of the regions concerned, When studies of behaviour are undertaken
therefore, more attention should be paid to these factors, and notes made thereof
as the observations made will then be of more value to both workers in the same
field in other countries, and to people who would like to apply recommendations
made elsewhere.

As much importance should be attached to other environmental conditions
under which the experiment took place, such as the type and size of pasturesand
the conditions during various stages of the experiment, The breed of cattle is
also important as there are definitely differences in the grazing behaviour
of different breeds, and intermediate type of behaviour in crosses. These
differences, however, are mainly due to differences in heat tolerance, which
further emphasizes the importance of noting the meteoroligical conditions.

This applies mainly to work in tropical and sub-tropical regions, as temperatures
of the range encountered in the temperate zones had little effect on the
time or distribution of grazing time. ( Hancoock 1953 ).

With the inoreasing need of mixed farming practices in both the wet
and dry tropics, and the inoreasing realization that the use of Zebu cattle
for orossing or otherwise is essential, it is evident that more work will have
to be done on grazing behaviour in the tropics. If comprehensive behaviour
studies were done with a range of animals ranging from pure Zebu to 50% Zebu,
under different tropical enviromments, it might be possible to be able to
predict the extent to which animals will be able to alter their grasing
habits to meet the requirements of a change to what might be an adverse
tropical enviromment. This should assist people trying to breed animals
better adapted to their enviromment, and also people who wish to introduce
cattle from different environments.
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SUMMARY,
(1) There are three main peaks of grasing in the 24-hour graszing oyole
of Zebu cattle, One in the morning, one in the afternoon and evening, and
one at around midnight. The afternocon and evening period is the longest and
most intensive.
(2) There is mo significant difference in the length of time spent grazing
in different seasons. The aftermoon grezing period is extended after dark in
the dry season however, and the night grazing period is later, that is it is
after midnight,
(3) There is no statistically significant evidence thet the length of
grazing time or the periodicity is effected by moonlight nights in contrast
with dark nights.
(4) There is a difference in the perioddcity and length of grazing time of
Zebus and oross-breds under similar climatic conditions, but on different
pastures. There are also differmnces in the general grazing behavieur of
- these two breeds, due to :
(a) Differences in temperament.
(b) Different effects of the climate.
(e) Different management,
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APPENDIX (A)

ANALYSIS OF

VARIANCE

| D.P| Sums of Squares.
Variant G: | Standing] T
Replications A | 2567.1 _3335.0
Secasons & 22,5 15.2
Error (a) 1| 1086.5
Total (main plots) 3 | 3625.9
Light 1 1 5.6
Light j Season 1l 2473
Error (b) : 2 645.6
Total (sub-plots) 1 7| 4532.4 |
Periods 10 1511990,5 | _  54342,7
Seasons |10 | 22555.7
Periods  Light 10 | 4618.8 |
" |10 | 6980,1 |
Error (e) 40 | 30159.2
Total 87 |580816.7

8.9
RAR Py
7,72 | s1.08 |
1.64 1.65
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ANALYSIS OF PERIOD VARIANTS

(a)  GRAZING.
Variast D.¥. 8,8, .S, ¥

109,568.5

43,452.3
158,965.8

27,392.1
8.“5.‘
158,569.7

56.3 4
11.5
210.8

Error (b) 40 50,159,24 753,98

219,755,5

21,590,9
Night 5 97,034.18 19,406.8 28.2
Day vs Night 1 36,357.51 36,357.6 52.9
Error (b) 40 27,481.4 687.04
(e) STANDING !
Between Periods 10 54,342.7 5,434.3

i

Lay 4 871.06 217,76
liight 5 16,789,783 3,557.95 4.7
Day vs Night 1 36,681.36 56,681.88 | 52.1
Error (b) 40 28,145.7 703,64
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ANALYSIS
FoTest: Where nl =1l andin2 =1 PO 5=
Vhere nl = land n2 =2 PO 58 =
No significance.
Cor 5% = 2,09
e nl = 10 and n2 =40 F @ 1“-2.“
1% = 3.93
Significance in Periods for the three activities.
Significance in Periods & Seasons for grasing and lying.
Tetest:

Standard Exror of difference of 2 means of 4 plots.

For Grasing - n/ 758,98 x 2 - 19,416

4
Por Standing = A/ 703,64 x 2 = 18.8
z
§ For Lying = 687,04 x 2 - 18.5
4

Standayrd Error of difference between 2 means of 8 plots:

For Greszing - 753,98 x 2" - 13,7
B

For Standing = 703,64 x 2 = 13.3
B

Por Lying - '\/g_z_,_qus = 15.1

Vhere n = 40, £t @ 5 = 2.021
1% = 2,704
1% = 5,552

Therefore for significant differences between two means for the
different items is as follows :~-

_For Interaction
ax = 26,5 St oa
; 1% = 35.4 - 50.0
s 1% = 46,5 - 65.7
5% = 26,88 . 57,99
$tanding. 1% = 35,96 = 50,83
1% = 47.24 - 66.78
5% = 26.5 . 7.4
Joing 1% = 55.4 - 50,0
1% = 46.5 . 65.7




Analysis of Period variances:
Forn=40 t 2 .,1% = 3.552
Day vs Night
S.E. of difference of 1 mean of 40 plots and 1 mean of 48 plots.

(a) Grazing: e
2 40 K 48
= 50“
S’.‘o diff. @ 1’ = 20,89
(b) Standing 703,64 , 703.64
e 40 48
= 5.679
Sig.uff. @ 1“ = 20,172
(¢) ILying = 887,04 . 687.04
40 48
= 54611
Sig.diff @ 1% = 19,930
Totals.
_Day Night, | Difference.

|__twing | 170500 | 4115.4 | ssi8.e |




Periods
GRAZDNG W Gl 3 T A oo o a g T
Periods. L 147,14 | 95.0 161,53 | 185.5 57,7 | 15,1 | 77.9 71 10,9 | 4.6 7.8
Periods * wet | 144.3 107.7 186,85 | 34.6 48 1109,2 | 45,7 | & 0 44,75

X
Seasons} | Dry | 1500 82,3 | 148.0 | 180.0 80,8 | 25.25 | 46,5 | 98.4 | 15,7 9.2 30,90
Diff.s! "6.3 063‘! io’
LYING:

Period, | 8.7 73,6 32 1 iam | 76,7 48,1 | 62,8 |128.4 | 162.1 | 139.6

p.;ua et 9.8 6.2 | 5.3 1.5 48.5 | 90,8 37.6 | 87,7 |140.0 | 183,9 118,0
Season |Dry | 7.8 | 840 | 33 | 1.0 | 24,3 | 2.6 | s87 | a5 |1o7.8 | 1408 | 1a7.3

Diffis ' +50.2 |+41.2 | +43.5
STANDING :
Periods. 17.6 20,1 11.6 17.6 76.6 87.6 65¢5 57.2 42.8 93.0 2542

Note: All figures are in 5 minute units.




Grazing.

Grazing @

at a 1% level with the ou.et of the dry season.

Results from t-tests applied to period differences

Day T
1,3,4>2)>11 57,8 >6,9,10
4)1
11)2 >1,5,4 9,10 >5,6,7,8
726
9 710
No significant 6 >10
difference in day. 6 )9
6,8

Interactions

has decreased at a 1% level.

In periods 5 & 8 the grazing has increased siginficanly

In period 7 it

Lying: In periods 8, 9 & 10, the amount of lying has decreased
significantly at a 5% level with the onset of the dry season.
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