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INTRODUCTION

That livestock must play a bigger part in the
agriculture of the British West Indies is now realised
(Stockdale 1940-2). It is a realization based on the urgent
need for improved human nutrition and soil conservation and
entails a change from the single crop agriculture and shifting
ecultivation of the past.

The most conspicuous method for the improvement of
tropical livestock has been the importing of sires of Buropean
breeds. There is a danger however, of breeding for production
beyond the natural ability of the country to supply the
necessary high grade feed (Hammond, 1932). Whilst in Jamaica,
the writer observed that there was a definite inverse correlation
between the 'kindness' of the general management and the emphasis
of the pen-keepers on the percentage of Indicus blood (Zebu) im
their cattle. At the Governmsnt Stock Farm where conditions
were excellent, pedigree Jersey's were regarded as quite
suitable. Elsewhere at least one quarter Indicus blood was
insisted upon.

One aspect of the environment, amenable to improvement
in the tropics, is the quality of the pastures and fodders.
Generally speaking, throughout the tropics these are lower in
quality than temperate leys (Paterson, 1944).

Forage and Fodder FPosition in Trinidad
{a) Pastures

A striking feature of the agriculture is the poor
quality of the pastures. They are, in fact, nothing more than
waste ground which has been left to re-establish natural
vegetation. The better onmes are hand cut and hand weeded once
or twice per year, but in general, the management is negligible



and haphazard.

The most common grasses are Bahama grass (Cynodon

dactylon); Sour grass (Paspalum conjugatum) and Savannah grass

(Axonopus compressus). They are all stolomiferous but the
typical mat or sward of a temperate ley is not produced.
Together with the grasses there is a miscellaneous collection
of other species many of which are shrubs or semi-shrubs.

The peasant relies extensively on grazing the
natural vegetation of muﬁ-aidu and hedge-rows. There are a
few communal pastures with the resultant overstocking and
other disadvantages of such a system. For such grazing the
charge is from 50 Gllltll to 2 dollnrl' per month.

(b) Fodders

Fodder grasses are cultivated extensively to
supplement the poor natural rough grazing. Uba cane, Guat-
emala grass and Elephant grass are widely used, and Para and
Guinea grasses to a smaller extent. Very high yields are
obtained in comparison with the rough grazing.

Many authorities, Stockdale (1940-2), Faulkner &
Shephard (1943) and Paterson (1937) have expressed the opinion
that the greatest potential for improvement in stock rations
lies in the better development of these cultivated fodder
crops. It is certain that the management and productivity of
the natural rough grazings must greatly be improved botoﬁ
they approach the returns of nutrients obtained from the

cultivated fodders.

J‘Sn Carlos Estate, Las Lomas district.
®Mahaica village, Las Lomas. Included bull service.



Research

In Trinidad work has been devoted mainly to finding
the best methods of propagation, cultivation, utilization and
management of the fodder grasses (Paterson 1933, 1935, 1936,
1938). Introduction eand trial of new grasses has been
carried on and & continuous search made for a suitable forage
or fodder legume. No extensive study has been made of the
natural rough grazing. In this respect research has been on
duite different lines to that which has taken place, with
great success, in temperate countries. It is felt by the
writer, that this aspect of research should not be over-
looked. The high reinfall end long growing season supply the
basic factors which, if properly harnessed, might make the
tropical pastures exceed the productivity of the temperate
ley.

Orezing Versus Soiling of Fodder Grasses

Tropical fodder grasses have been conveniently
divided by Paterson (1944) into two groups according to their
habit of growth:- |

1. Trailing species e.g. (a) Para grass (Brachiaria mutica);
(b) Molasses or Wynne grass ( Melinis minutiflora);
(e¢) Star grass (Cymodon plectostachyum). These send out
a profusion of stolons forming a dense cover up to 3 feet
thieck.

2. Stool forming species e.g. (a) Elephent grass (Pennisetum
purpureum); (b) Cuatemala grass (Tripsicum lexum); (e)

Guinea grass (Panicum maximum). This group is characterized
by tall growth and tufted habit. Cultivation is in rows
with a distance of usually 2 to 3 feet between the stools.




The first type conforms more to the crthodox concept
of a pasture. Para and Molasses grasses are grazed in Jamaica
and Star grass shows great promise for grazing in Southern
Rhodesia (Arnold 1944).

The grazing of stool forming species is less common.
Apart from Guinea grass pastures in Jamaica and Tobago, grazing
management is still in the experimental stage or, as in Hawaii,
recently adapted to general farm practice (Wilsie and Takashashi,
1934).

In Trinidad fodder grasses are invariably cut and
stall fed. Theoretically at least, certain advantages might
acerus if it were found possible to graze instead of soil,
some of those which are knmown to thrive in the Island.

The main economic advantage would be the reduction
of labour costs. It would be unnecessary to cart large
tonnages of grass, consisting mainly of water, to the byre
daily. If 80 1bs. are carted per head, per day, a total of
260 tons would be reguired for a herd of 20 cattle per year.
The cost of cutting and carting, on the basis that one man
with a mule and cart can cut and carry one ton per day, would
be as follows:-

1 man day unit at 88 cents (Minimum wage 1945)
1mle " " _" 45 cents (Moire 1941).
$1.33 per ton.
For 260 tons $350.00

The cost of storing and carting the manure has also
to be considered. With consistently increasing labour costs,
these expenses, incurred under soiling but not under grazing,
may become an overriding consideration.
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For the peasant the cost of his own labour is of less
importance. However most of these small cultivators do not
possess carts and the distance that grass and manure can be hand
carried is very small. Often his land is widely soattered; his
cow remains near the dwelling and the arable land a mile or so
away. This encourages:- (1) omission to cultivate high yielding
fodders and (i) waste of manure because of inability to carry it
from the byre to the right places. Failing a reallocation of
holdings, a solution to this problem would be found if it were
possible to graze a fodder grass. The animals abdominal
viscera would then act as the natural carg.

A proviso of the fore-going statements is that the
cattle and the grasses do not suffer from such a system of
grazing management. Before this can be decided, a great deal of
fundamental research by agrostologists, animal nutritionists and
physiologists will have to be carried out. The Trinidad and
Tobago Agricultural Policy Committee (1943) makes the following
suggestions for research on animal nutrition:-

"Determination of the basic scientific facts which
must be the foundation for building up practical systems of
livestock management (a) on an open range, (b) under stall fed

conditions™.

Object of Experiments

The following experiments were conducted to determine
the effect of the biotic factor (a) on some of the fodders on
the Imperial College farm, (b) on a natural rough grazing
paddock. We were concerned essentially with the effects on the

erasses although some observations were also made on the reactions of

the stock.
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PART 1

A. Rotational Orazing of Elephant and Guatemala Grass
Description of Orgsses
|. Elephant Crass (Pennisetum purpureum, Shum)

A full botanical description is avallable in Kew
Bulletin (1926). For the present investigation it is necessary
to stress its tufted end tall growing characteristics. If left
to maturity on rich soil and under moist conditions it will
attain a height of 12 - 14 feet.

There are several cultivated strains of Pennisetum
purpureum., Namely Marker, Nepier and Elephant grass which can
be distinguished by relatively slight differences in vegetative
characters. On the College farm the predominant type is the
Uganda strain of Elephant grass. It was obtained from that
Colony because of its resistance to Helminpthosporium leaf spot,
which caused considerable mortality in the original local strain
in certain seasons (Paterson, 1939). At the present time both
the Original”and the Uganda strain occur together in the
College fields. They can be distinguished by the following
vegetative characters:-

* The strain cultivated before the var Uganda.



Original

Culm. Densely pubesgent - Hairs

white, 3-5 mm.

Almost round; slightly
flattened at base.
Pinkish colouration at
base.

Bladeg. (1) Upper side
Almost glabrous; in
region of ligule sparse
hairs, 4-7 mm.
Uniform green colour.

(2) Lower side

Glabrous

(3) Margins
Fough

Helminthosporium
Susceptible

Sparsely pubescent.- Hairs white

1-2 mm.

More flattened, especially
at base.

Pinkish colouration at base.

Densely pubescent - Most
marked on upper leaves.

Variegated with light green
spots especially on upper

leaves.

Sparsely hairy

Rough

Resistant

During the experiment there was a slight attack of

Helminthosporium leaf spot. The difference in resistance between

the Var. Uganda and the ‘original’ type was conspicuous. The Var.
Uganda remained green and was approximately 2 feet taller than

the 'original’' type. The percentage of the resistant type was

50 - 70 of the total.

The experimental plots were planted in 1937 and up to

« commencement of the experiment the area was managed for soiling.
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2. Guatemala Grass (Tripsjoum laxum, Nash)

This grass is less widely cultivated than Elephant
grass. Its use is still mainly in the West Indies and around its
home in Central and Latin America. Like Elephant grass it is tall
growing and ‘turtod; but on the College farm, if cut at the same
interval, it does not reach the same height as Elephant grass.
With age the stools exhibit a tendency to spread.

Two inherent features which proved to be of importance

in this grazing investigation were:-
1. The cord-like adventitious root system which spreads close

to the surface of the soil. Observations by Moir (1941)
showed that at no point did the roots penetrate more than
6 inches below the surface.

2. The midrib which thickens rapidly towards the base of the
leaf. Measurements on plants 5 feet tall showed midribs

S5 - 7 mm. thick near the ligule.

The experimental grass was established in 1935.

Beview of Literature

1. Soiling

Paterson, (1935) cutting at 45, 90, 120 and 180 day
intervals found that:- (1) Progressively higher yields were
obtained for less frequent cutting, except in the case of
Elephant grass where 120 days was found to give the highest
return of green herbage. (2) There was a progressive fall in
percentage of protein with less frequent cutting. For both grasses
the maximum yield of protein was obtained from the 90 day cutting
imterval. Mal and Joachim (1937) working on Elephant grass in
Ceylon found that 2 monthly cuttings yielded better than 6 weekly
or monthly. However, they note that at the 2 monthly stage of

growth a certail amount of the grass was rejected by stock.




From the point of view of animal and grass they recommended 6
weekly cutting provided fertilizers were applied. Cowan (1943)

in Trinided found that 'total digestible nutrients' per acre,

per annum, increased rapidly under decreasing frequency of cutting. ’
The digestibility figures showed that for Elephant grass the

yields of digestible protein remained pretty constant for the 4
cutting frequencies i.e. 32, 46, 60 and 74 days. From this aspect
alone he recommends the 74 day cutting cycle. However, considering
palatability also he compromises and recommends the 6 - 7 weeks
cutting interval. For Cuatemala grass he found that the yield of
digestible protein diminished with decreasing frequency of cutting.
On that ssore he recommended 4 weekly cuttings unless other sources

of protein were cheaply available.

It is apparent that the optimum cutting period depends
on from what aspect it is considered - for the stock the younger
the grass the better. However, there is a limit to the fre-
quency that the grasses san be cut without deleterious effect.
Paterson (1936) has shown that there is a marked increase in stool
mortality both for decreased frequency and lower height of
cutting. He also showed (1938) that high cutting (1 foot above
the ground) resulted in a small but statistically significant
rise in the protein and mineral content of the cut herbage. This
is an important nutritional advantage, which would be fully realized,
under the grazing system of management where the stock do not eat
the grasses down to the same low level as it is normally cut for
soiling.

Paterson (1938) has summarized the data obtained from
experiments at the Imperial College of Tropicel Agriculture in
respect to yields and percentages of nutrients of the three most
important fodder grasses, namely Guatemala, Para and Elephant
grass. In yield of fresh herbage Elephant was better than
Cuatemala. However the percentage of D.M. in Cuatemala was mark-
edly higher. In totel yield of dry-matter Elephant had a slight




advantage. The same was the case in respeci to protein - Elephant
yielded a slightly greater bulk but Guatemala showed the highest
percentage. In short, Cuatemals grass is the more concentrated
feed: 57 lbs. are required for maintenance (6 1bs. S.E.) as
compared with 77 lbs. of Zlephant grass Paterson (1938),

Of the two gresses Elephant is the more susceptible to
serious pests and deseases in Trinided. Froghoppers (Tomaspis
ssccharina) (see appendix B) and leef spot (Helminthosporium sp),

on the non resistant stools,can be serious in certain seasons.
Cuatemala grass is relatively free of serious diseases although a
rust (Puccinia polysora) ie common on the leaves. The extent of

the damage done, however, is inconsiderable.*

2. Crazing
No referemce to the grazing of Cuatemala grass has been

found.

Records have been made of the grazing of the Napler
and Marker strains of Pemnisetum purpureum. . In Florida
(Blazer, Kirk and Stokes, 1942) Hersford and Brahman Steers made
daily eains of 1.60 1lbs. and 1.41 1bs. on heavily and lightly
fertilized Napier pasture respectively. These figures are striking
in comparison with 0.64 1lbs. for Savannah grass (Axanopus
compreasus); 0.66 on Bahia grass (Paspalum motatum); 0.61 on
bahama grass (Cynodon dactylon) also cited in that paper. The

method was to greze any one paddock ir5 to 6 days and allow 20 or
more days Tor the grass to reocover. The desirability of a

*The fungus spores pass through the gut im large numbers, appar-
ently undamaged. This observation was made during examination of

the faeces for internal parasites.
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uniform genatype in the seed used for establishment, is stressed
so as to avoid uneven grazing. There was a deterioration in ;he
stand after the 3rd grazing season. It is claimed that this was
largely because of differential grazing, due to variationm in
leafimess, pubescence, height and thickness of stem. It was shown
that "Napler grass managed for grazing produced forage higher in
dry matter and protein than Napier managed for soiling. This is
readily explained because the lower, ungrazed portion (primarily
stems) is inferior to the consumed grass in protein, ash, calcium
and phosphate. The spacing between the stools was 2 by 8 feet and
the cattle remained on the plots day and night.

In Hawaii both Napier and Merker grass are now used

quite extensively for pasture purposes, Wilsie and Takahashi (1934).
On one ranch it is stated there are "more than 600 acres in pure
stands of Napler grass, the paddocks ranging in age from recent
plantings to others more than 12 years o0ld". The system is to put
the cattle into the pasture when it has reached a height of 6 feet
or more. No mention is made as to what height the grass is eaten
down. When finished the cattle are put into other pastures until

the first ome is ready for grazing once more.

Site of Experimeuts
The College famm is situated at the foot of the Northern
Range. The soil is a detrital silt of medium to low fertility.

Layout
A 3 X 3 Latin square was used with each plot 36 X 36

feet;or approximately 1/33 acre. Paths 3 feet wide were left
between the plots and a discard of 3 feet round the ocutsides of
the plots allowed in all observations and data. This was necessary,
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because at the preliminary fencing trial (see p. 16 ) the cattle
walked repeatedly round the plot by the fence resulting in
excessive trampling of stools round the edges of the plot. It was
also necessary in order to discount any effect which the small
water tudb and shelter might have in the grazed plots.

Ireatmepnts
The 3 treatments were:-

1. Grazing at 6 weekly intervals (G)
2. Alternate cutting-and-grazing at 6 weekly intervals (CG)
3. Cutting at 6 weekly intervals (C)

For simplicity the treatments will sometimes be referred to as

G, CG and C.

Methods of Experimentation

A 6 weekly grazing rotation, in preference to the longer
cutting cycle advocated by Paterson (1935), was decided upon for the
following reasons:-

1. More grazings would be possible in the short time available
and so a more eritical test given.

2. The palatability at 6 weeks growth would be relatively good
and the stock would therefore be encouraged to graze low

and uniformly.
3. If the grasses could survive a 6 weekly grazing they would
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be likely to withstand grazing at longer intervals; whereas
the converse might not hold.

The 4ifficulty in any grazing experiment is that ylelds,
per se, cannot be measured quantitatively once the grass has been
consumed. One method of overcoming this is to quadrat small areas
and elip or pluck the grass by hand; the quadrat deing moved to a
new position after each grazing. However, hand plucking or clip-
ping 18 only an empirical imitation of the methods of the grazing
animal.

Another method is to record live-weight gains of the stock
in conjunction with digestability trials. This is an expensive
method requiring large numbers of animals in order to get re-
liable resalts.

The method adopted was as follows:-
1. The grass was cut down to a uniform height of 3 inches in the

case of Cuatemala grass and 8 inches in the case of Elephant grass.

2. Six weeks later it was cut again and yields recorded from all
the plots.

3. The plots were subjected to their respective treatments i.e.

cutting, alternate cutting-and-grazing and grazing. This was
repeated four times at 6 weekly intervals. After the last
grazing all the plots were cut down to the same height.

4. A final cutting of all the plots was taken and the ylelds

recorded.

By this method it was hoped to assess the effect of the
treatments on yield by a comparison of yields at the final cutting
with those at the preliminary ocutting; the changes in yield of the
cut,or control plots being a measure of seasonal variation.

Reallocation of Ouatemala Flots

At the preliminary cutting the treatment totals on the
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Guatemala grass were widely divergent. The difficulty was to
decide whether a true comparison of grazing V. cutting

would be obtained when the treatment plots differed widely in their
initial productivity. It was decided to reallocate the plots so
that the Cutting (C) and Grazing (G) treatment total were as
nearly as possible equal. A reallocation of this sort is a great
drawback to the analysis of results statistically. No such
reallocation was necessary in the case of the Elephant grass plots.

The Crezing Animals

These were 3/4 bred Zebu . Holstein, 2 year old
heifers. Their average weight at the beginning of the experiment
was 34 ewt., Four animals were used and were rotated round the

various experiment plots in pairs.

Fencing :
The problem was to find a suitable but inexpensive

method of fencing. A preliminary trial was made of various
methods on Guatemala grass.

1. Tethering

It was found that excessive trampling occured round
the periphery of the grazable area. The rope wound round the
picket and as the radius decreases a fresh area, nearer to the

peg, was trampled. The rope itself also caused the tall grass
to lodge. :

2. Iron hurdles
These were heavy and cumbersome. At the time of trial

the ground was hard and it was necessary to dig holes for the
legs with a crowbar. BEven so strengthening of the structure
with wooden stakes was required. Furthermore one Holstein got
into difficulties by putting its fore-legs between the rails.
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The labour requirement for one small plot was 6 man hours.

3. Barbed wire
This method was efficient but the expense of sufficient

strong permanent parts to cover all the experiment plots would
have been high. The labour requirement for one plot was 1l man

hours.

4. Electrio fence
This type of fencing is being increasingly used in

Britain. There was doubt expressed as to whether it would be
suitable for Zebu or Zebu crosses such as occur in Trinidad. In
this preliminary trial a § bred Holstein and a pure bred Zebu
were put together in the same 36 X 36 foot plot enclosed by one
strand of plan._ electrified wire at 3 feet 6 inches from the
ground. The height was later reduced to 3 to‘ot which proved
efficient for both the Zebu and the Holstein. The labour
requirement for the plot, including putting in the posts, was

3 mn hours.

In view of its efficiency and economy in materials and
labour, this method was adopted.

Throughout the experimental grazings the electric fence
proved satisfactory. Some trmouble was encountered during the first
week when the animals escaped from the plot on three occasions.
This was largely due to one nervous animal charging the wire when
enyone approached the plot. During this training period it was
necessary to have three strands of wire and posts at 12 feet
intervals. The number of strands and posts was gradually reduced
until after a fortnight one strand and four corner paﬁ. plus
one as a gute, were being used. Later the cattle became well
accustomud to the fence and it was found gquite safe to turn off

the current at night.
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The bamboo posts used for supporting the wire were .oheap
but after five months some replacements were necessary due to
termite damage and rotting at the point of entry into the
ground. Barbed wire was used mainly but plain wire is suitable
end much more pleasant to handle. The life of the battery
varied considerably but averaged about six weeks. However,
during that time the current was not on constantly.

This type of fencing 4id not cause the centre of the
plots to be grazed or trampled disproportionately. The stock
became adept at grazing very close, and even directly beneath
the fence, without touching it.

The correct height for the wire was found by trial and
error. A useful guide in detemmining the height is to make it
equal to 2/3rds of the distance from the ground to the top of the
withers. One disadventage of this, however, is that any blades
of the fodder grasses touching the wire have to be clipped.

If this is not done the current is earthed, especially in wet

weather.

Shade
During an afternoon in October one of the animals

showed symptoms of excessive exposure to the sun. The symptoms
were rapid panting with mouth wide open and head down. After
this shelters were provided. Their essentisl features were:-

(1) to provide adequate shade for two animsls and (2) to be
transportable on a farm cart. One was put in each plot during

the grazings.

Mapuring
The only manuring the plots received was the droppings

from the grazing animals. Thus the cut plots during the seven
months of the experiment received no artificials or organic manure.
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Vel d -Matte t

Cutting was always done at the same time in the mornings
and only on fine days. Hand cutting with the Trinidad cutlasses
was the only method available. The personal factor thus tended
to cause slight disorepancies in uniformity of cutting. There
is great need of a machine to cut and collect experimental plots
of fodder grasses. After cutting women gathered the éran.
Small errors arose here again because when the blades were
relatively short i.e. during the Petit Careme®™, there was a
tendency for some blades to be overlooked.

Sanpling for dry-matter determination was done after
representative handfuls of the green material had been put
through a cutting machine. Triplicate samples were taken from

each plot.

Oven facilities for drying were rather inadequate. It
was impossible to retain the temperature at 100°C. If it were
attempted there was-grave risk of charring. Consequently the
temperature was retained throughout at between 85° to 95°C.
Thus the dry-matter figures are only relative as some residual

moisture remained in all cases.

RESULTS

Height of Crazing

The height of the two grasses at the beginning of
grazing varied, of course, with the season. In general the
height of the GCuatemala grass was between three and four feet and
the Elephant between four and a half and six feet.

* Little Easter - corresponding with a short dry season in Trinidad.




During the experiment it was not attempted to graze
down to any particular height but to leave the cattle to graze as
low as they would. This led to markedly different results on the

two grasses.

Elephant grass was grazed relativ:ly uniformly. The
first two grazings were down to between 12 - 18 inches; the
remaining two fell between 18 and 24 inches. These figures do
not include flowering culms present during the last grazing, but
which remained uneaten. They were removed by cutting.

The height to which Cuatemala grass was grazed varied
considerably. Some stools were reduced to six inches whilst
others in the same plot were not grazed below two feet, six
1n9hu. From the end of the first grazing the appearance of the
plots was strikingly uneven in comparison with Elephant grass.

Difficulty in Grazing Oustemala Orass

The grazing of Guatemala grass presented a problem which
at first seemed illogical. The first grazing was heavy though
rather uneven. The height of the grazed stools was between six
to fifteen inches. One of the plots was badly trampled.

At the second grazing the cattle first nipped off the
tops of the leaves with ease and obvious relish. Orazing was
completed to about two feet without difficulty. Below that the
cattle showed disinclimation to consume what looked like ample
and palatable herbage. They stood round the gate and in spite of
hunger, merely nibled at the youngest shoots. When some of the
broader blades were h,and-’luiod and offered they were eaten
readily. The cattle were then taken in turn, to some tall ad-
jacent Cuatemala grass which was consumed greedily. On being
bmought back to their own plots they still omly picked at the
grass here and there. It was evident that nothing was at fault
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with the grass because it was eaten when hand plucked. Also no
difficulty was encountered when young shoots, or the tips of mature

blades were grazed.

During the grazing of the next plot a close study was
mde of the grazing sequence. Initially the tops of the blades
were nipped off. Later the cattle were occasionally seen tugging
at the leaves in an effort to bite through them. Sometimes they
were successful but if not, either of two things happened:-

l. There was a squesking noise as the blade slipped
between the teeth and the upper gum.

2. A tiller was uprooted. In this case the blade and culm
were masticated with the molars whilst the root ani a portion
of the lower culm was cut off and allowed to fall to the ground.

These two effects are directly due to two character-
istices of the grass: Firstly, the thick, tough midrid and
secondly, the shallow rooting and insecure attachment of the
tillers. The midridb thickens rapidly es it nears the ligule and
80 it becomss more difficult for the stock to sever the leaf the
lower they try to bite it off. There is ;onloquontly & greater
tendency for tillers te be uprooted the lower the grass is grazed.
'I"ourdl the tip of the blade the midrid becomes thin and is
readily bitten through.

When the blade slips between the gum and the teeth it
must, if done repeatedly, onuu_oouidonblo pain in the mouth.
This wuld explain the disinclination that was shown toward low

grazing.

At the last grazing it was decided to measure the extent
ol refusal. The Cut-and-Grazed plots were due to be cut but it
was decided to graze these together with the Grazed (G) plots in
order to get as representative a figure as possible. After grazing,




the plots were cut at one foot, which was the height to which
the C. plots were cut. The yields of green herbage were as

follows:-
Yields in 1bs. per plot
Cut at one foot Cut at one foot after grazing
c1l 50.5 Gl 8.0 CG1 22.0
ca2 29.5 G2 6.0 cG 2 10.0
c3 _32.5 G3 6.0 CG 3 20.5
Total 112.5 20.0 52.5

Mean... 36.3

Thus by cutting at one foot after grazing a yield of
32% of the cut plots was obtained. Thies shows quantitively that
vith grazing at six weekly intervals the stock refused a con-
siderable amount of apparently palatable herbage.

: No difficulty of this nature was encountered in grazing
the Tlephant grass.

Extent of Uprootinmg

On the Elephant grass no animal was seen to uproot any
portion of a stool. With Guatemala grass the number of tillers
uprooted was considerable. After each grazing, except the third,
counts were made of tiller sections lying on the ground. The
figures are shown for each plot in Table I.

This table shows that the extent of uprooting was most
serious during the first two grazings. mmege were the longest
grazings because; (1) the yleld was highest at that time. (2) the
cattle ware kept on the plots unduly long in an endeavour to get

them to eat herbage which appeared to be adequate for their
maintenance.
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TABLE I
Guatemala grass: Number of Uprooted Tillers per Plot

| Treatment Lot 2nd Srd _____4th

Crazed. Flot 1 101 123 Not 17
- - 2 117 112 Recorded 40
Xl L 62
Total 311 404 - 120
Cut & CGrazed 1 76 Cut Net 13
® . 2 67 Cut Recorded 46
- SO g Doy 50
Total _238 - - 109

From Tables I and V (see p. 33 ) a-positive correlation
between uprooted tillers and hours of grazing is indicated.

An additional cause of disproportionate uprooting during the first
two grazings was the climatie conditions. During the first and
second grazings the average rainfall on the day bolb.ro and during
the days of grazing was 0,27 inches. During the second and third
erazings the average was 0.04 inches. Thus the ground was con-
siderably herder during the last two grazings.

The figures in Table I are for uprooted tillers in 144
square feet plots. Converted to acres the average uprooted per
grazing was 2588. This as a percentage of total tillers, computed
from Tables II and III was equivalent to 4% of the total tillers
per grazing. This represents only those tillers completely
uprooted. Many others which suffered seriously but remained loosely

attached were not counted.

Stool Mortallity

It was intended to make counts of the stool population
per plot on both grasses immediately before the preliminary and
final cuttings. 7This was done for Guatemala grass and for the first
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count on the Elephant grass. However, owing to a severe attack
by froghoppers (Tmsgis saccharina) on the Elephant grass in the
middle of the experiment, the final count would have been work
of supererogation. Observation alone indicated that whilst the
froghoppers were responsible for stool mortality the grazing
itself caused no damage to the stools.

With Guatemala grass difficulty was encountered in
acourately defining a stool. The field was established ten years
previously and there had been a tendency for stools to spread.
For the purposes of the counts any tiller less than 12 inches
from any other was considered to belong to the same stool. All
counts were made in 10 X 10 yard plots i.e. a border of one yard

mund the fence was not counted.

The percentage mortality, shown in Table II, was as

follows:-

TABLE 1II

t S Stools. Plot

Cut Av. | Cut & Gmd Av. Crazed Av.
Prelim. Cut.| I33 116 126 125 | 173 108 115 132 |

Final OCut.| 130 104 114 116 | 152 104 105 120 | 97 100 g6 94

Decrease 3 12 12 9 2l 4 10 12| 53 31 19 35
% Decrease 7 9 27
Grazed plots i.e. one cutting (the preliminary cut) and

four grazings at six weekly intervals - 27%,

Cut-and-Grazed plots i.e. two cuttings emd three grazings
at six weekly intervals - 9%.
Cut plots i.e. five cuttings at six weekly intervals -

7%.

The 7% decrease on the cut plots is of the same order as

was obtained by Paterson (1936) cutting every 45 days at four to




six inches from the ground. He showed a mortality of }6.65
(figures computed from Table) over a period of 12 months. The
decrease in the present experiment covered seven months during
the wet season. The preliminary cut was made in June and the
finel cutting in January and for all except the fourth treatment
the cutting was at approximately six inches.

A 25% decrease on the grazed plots showed strikingly in
their appearance at the end of the fourth grazing. There were
large areas of blanks as is shown in the photographs (p. 37)

A larger decrease than 9% on the Cut-and-Grazed plots
would at first sight be expected in view of the high percentage
decrease on the grazed plots. However, it has already been
mentioned that a disproportionate amount of uprooting took place.
durirg the first two grazings. The second grazing in particular
accounted for the highest number of uprooted tillers (Table I)
and at this time it was the turn of the Cut-and-CGrazed plots to
be cut. Thus these plots escaped grazing when conditions were at

their worst for the grass.

Effe .
Guatemala grase tiller counts were made immediately

before, the preliminary cutting, the second and fourth treatment.
series and the final cutting. Only the first count was made on
Elephant grass because of the attack by Froghoppers.

Tillers on 10% of the stools, randomly selected, were
counted in each plot. The data is shown in Table III.

This table shows that a‘ large deorease in tillering occured
under esch treatment. The highest 01'.25 was on the grazed plots.
Alternate cutting-asnd-grazing ceused a decrease of 47.4%; and
cutting, a decrease of 35.7%.
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| Cut Ay, e Av.
Prelim.Cut. | 23 19 20 20.7 | 21 28 25 24.7 | 20 24 31 25.0
2nd.Treatment| 21 17 21 19.7 | 16 24 20 20.0 | 20 21 23 21.3
ath " 1311 14 12.7 | 9141211.7| 7 812 9.0
’ﬂml Cut. |13 12 15 13.3 (16 1211 13.0| 911 9 9.7
Decrease 10 7 5 7.4 | 514 14 11.7 |11 13 22 15.3
% Decrease 35.7 47.4 61.2

The high figure for cutting must be attributed to: (1) The
frequent cutting every six weeks, (2) low cutting and (3) lack
It will be observed from the table that the biggest
This

of manuring.
drop occured between the second and fourth treatments.
period covers the petit careme which oceurs in Trinided in
October. In spite of the high decrease due to cutting, the
decrease on the grazed plots was almost double and with cutting
and grezing intermediary.

Trampling and Puddling

Heavy rain during the first grazing of both grasses
would have resulted in severe puddling if the stock had not been
Also during the second grazing of Guatemala grass the
cattle had to be taken out of the plots because the ground was

removed.

too wet and serious puddling was occuring. It was especially

serious round the water tubs and shelters.

Observations indicated that to graze when the ground is
saturated is unwise. However, the soil dries quickly and even in
the wettest weather it was always found possible to return the
cattle within two days.
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Yeeding
All plots were given a hand weeding before the pre-

liminary cutting. Thereafter it was observed that the cattle
showed considerable preference for some of thg weeds especially
Desmodium sp (Leguminoseae). It was decided not to weed in the
hope that useful supplimentary nutrients, im particular protein,
might become available. By the third grazine hoth grasses were
suffering from excessive weed competition. Pueraris sp
(Leguminoseae) was trailing the Guatemala culms anl as it 4id not
appear to be relished by the stock it was probably an additional
cause of uneven grazing. On the EZlephant grass ploté shrubby

and semi-shrubby species became increasingly predominant. Among
these were Railway Daisy (Bidena pilosa); Rabbit's Meat
(Alternanthera figoidea) and Christmas Bush (Bupatarium odoratum).
All plots were therefore hand weeded after the third grazing.
Inmediately before the second cutting a last weeding was carried out
in order to have comparable data for the prelimimary and final

cuttings.
Hours of Graz totive Estimat [+)

The experiment was not designed to estimate stock
carrying capacity and in the case of Cuatemala grass any assessments
would be rendered meaningless by the 25% stool mortality which
had occured by the fourth grazing. The Carrying Capacity of the
Tlephant grass is caloulated, however, beosnuse in view of the
absence of any other data in Trinidad, it may serve as a guide in
the planning of future expariments. Table VIshows the hours of
grazing by two cattle on the Elephant grauss plots. These figures
have baen used to compute the stock carrying capacity per head
por acre shown in Table Iv.
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TABLE TV

Elephant Crass: Stock Carrying Capacity per Head per Acre

Plot c Capacit
G1 1.6
G2 2.1
¢3 2.0

G 1 1.3

ce 2 2.0

cG 3 1.9

Yeen 1.8

In considering the mean figure 1.8 shown at the bottom
of the table, it must be remembered that:- (a) the length of the
third grazing was shortened because of the froghopper damage;

(b) three pounds of concentrates were fed per acre per day during
the third and fourth grazings; (¢) the trial was conducted in

the wet season.

The carrying capacity obtained compares with the
following figures for Napier grass in subtropical countries.
In Hawaii (Wilsie and Takahashi, 1934) one mature beef animal is
supported per acre. In Florida (Blazer et al, 1942) a carrying
capacity of 1.4 on heavily fertilized and 0.9 omn lightly fertilized

paddocks was obtained (figures computed from Tebles).

Yields of n Herd
Table VII shows the yiclds of fresh herbege from the

cut plots converted to hundred weights per acre.

The mean yields for the seven months of the experiment
were lower than is usually obtained in Trinided.




The Elephant grass plots averaged 9.5 tons and the Cuatemala
6.8 tons. Paterson (1935) cutting Guatemsla grass every 45
days obtained yields of approximately 20 tons per acre psr annun,
However, this was after applying liberal dressings of organic
mpure and artificials. In the present experiment the out plots
received no manuring and in thet respect were at a disadvantage to
the grazed plots. Yields of Zlephant gras: recorded by Faterson
(1935) for a 45 day cutting frequency were 14.7 tons per acre.
In this case they were low besause of severs atlaok oy
Helninthosporium; in the present experiment, becanse of attack
by froghoppers.
The Effect of Orazing on the yield of Dry-iatter

The yields of dry-matter are shown in Tsble VIII. To
interpret the treatmeat effects a statistical analysis is indi-
cated to compare yields at the final cutting after correcting for
treatment differences at the preliminary cuttinsg. prnvor, because
of the plot reallocation the statistlcal approach is not strietly
velid. It is given later, but first, as by rearranging the plots,
the cut and the grazed treatment totail ueré initielly equal, a
direct comparison of the fimal yleids i# possible.

The final ylelds for the cut and the grazed plots were

as follows:-

Elephant Crass Guatemnln OGrass
“Tut “Urazed 19154 4 mazed
Yield lbs. 43.5 4¢.2 38.2 &= ]

% of cut
plots - 113% = 84%

R A R T gy P ayra—
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Thus four graezings at six weekly intervals, as
compared with four cuttings, increased the yield of Elephant
grass by 13% and decreased the yield of temala by 14%.

The increase on the Elephant grass can be attributed to
the manurial effect of the grazing animals; the cdecrease on
the CGuatemala grass would be expected in view of the serious
stool mortality, which is shown elearly in the photographs
(see p. 38).

t cal Inte -Mat
This method suffers from two dlsadvantages:-
(1) Reedjustment of the Ouatemala grase plots (2) The small
3 X 3 layout. The amall layout is partielly overcome by
combining the Cuatemala and Elephent grass figures in the

same analysie as followe:-

Preliminary Cut
Elephent Crass Guatemala Grass
- Lo Rows
1.7 | 12.2 20.6 :ff;ﬂ 9.6 [ 4.8 | 5.7 | 20.0
18.6 | 17.6 | 16.6 | 52.7 6.8 | 9.4 7.4 | 23.6
15.7 | 16.0 15.8 | 47.2 135.3 | 13.4 | 10.9 | 37.6
Oolst45.9 45.8 52.7 |144.4 29.8 27.6 24.0 | 81.2




Tre t s * T nt Tot

C = 44.8 C=25.7
CG = 55.1 CG = 29.9
G= 44.1 G= 25.6

['?5 G

cG
F,,z 23.4 | 14.7| 51.3

3
ce | © G

49.7 14.1 | 16.4/ 50.2
G |co c

9.4 1 11.5| 16.2 37.
Cols42.5 49.0 J'L;'_ij Cols, *

+ Differences between the rows and columns cannot

be taken out from the error sum of squares because of the
non orthoganal layout.

Analysis of Covariance

Factor D.F. x (rél.%l‘, cut) y(Pro%{g:out) xy

Total 17 359.78 363.28 - 1.73
Rows 4 41.61 69.28 + 2.74
Columns 4 8.09 15.81 + 2.40
Variety 1 14.94 221.90 +57.58
Treatments 4 65.10 28.30 +13.57
Error 4 230.04 27.98 -74.56

byy = 2.665 - Significant at t.0S.

* At this time no treatments had been carried out. The totals
are for the three plots which later during the experimental
period received the treatments indicated.




Cut = 52.3
Elephant Grass Cut-and-Grazed = 27.2
Grazed = 58.8
Cut = 41.9
Guatemala Crass Cut-and-Grazed = 43.7
Grazed = 36.8

duced 8 ust

(a) Elephant Grass D.F. 8.8, v F
Treatment 2 185.65 92.83 8.88

Error 3 31.36 10.45 f o5 = 9.55

The treatments Jjust fail to be significant at the
5% point.

(b) Guatemala Grass D.F. g.8. v
Treatment 2 8.52 4.26
Error 3 31.36 . 10.45

Thus treatment differences are non significant.

The layout and scope of the experiment was therefore
not sufficient to show any significant effects of treatments on
the yields of dry-matter. It w'ud be unwise ic cciume that
because the statistical analysis gives a non significant result
that both grasses are equally suited to gi'uinc or cutting. The
non significance must be attributed to high experiment error due
to (1) Poor facilities for accurate Dry Matter determinations
(2) The Froghopper attack on the Elephant grass
(3) Large initial fertility variation on the Guatemala grass area.



TABLE v
83 b Catt
~ T t m
Plot . %o;q
zed 1 68, . 41.0 .
2 46 .5 66.5 8.5 10.0 145.5
3 49.5 92.0 24.0 17.5 183.0
Total O_246.0 87.5 44.5 | 536.9
Cut-and- 1| 38.5 ocut 41.0 24.0 103.5
Grazed 2| 19.5 » 17.0 28.0 64.5
3| 40.5 . 26.0 26.5 93.0
Total N - 84.0 __78.5 | 261.0
TABLE VI

nt ss: Hours r
|

i iﬁ rE‘% s&‘& .
c2 42.5 123.0
G3 41.0 39.8 15.0 24.5 120.0
|__Totel | 106.0 111.5 49.5 69.0 | 336.0
ICG 1 22.5 cut 16.5 cut 39.0
yco 3 41.0 i 18.0 ® 59.0
cG 3 42.5 - 15.0 . 57.5
Total | 106.0 - 49.5 - 1585.5




TABLE VII

Yields of B ) Flote 2
S lephant Oxagss U, )
Treatnent Date : toan | 8 03| Meen

tons .

12,63 6.37 6.91

9.47

8.49 5.44 06.58

anm.&u 14/6/44|45.63 49.03 51.10|41.20 | 5/¢/44] 16.34 11.02 14.69| 13.68
18t | 27/7/44|65.50 45.06 36.42(48.33 | 17/7/44| 32.40 19.87 26.57| 26.28
2nd 5/9/44|40.3% 20.74 16.48(25.85 | 20/6/44| 44.17 35.42 36.30| 38.83
3rd [7/10/44(13.82 6.91 5.40| 8.71 | 9/1C/44| 24.41 12.74 12.74| 1¢.83
ath | 5/12/44|48.36 25.49 21.82|31.89 [27/11/44| 21,81 12.74 14.04| 16.20
[Final Cut |14/1/45|42.98 30.24 27.00|33.41 | 8/1/44 | 31.76 17.06 26.78| 25.20
[fotel owts|.7months(252.70 I77.47 138.16 |180.48 Paonths [L69.88 108,86 13 .12 |136.62

6.83

—
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TABLE VIII

Yields Dry-Mgtter in Lbs., per Plot
Tt T T 3 W B BN T W W S 51T
|__14/6/44 | 15.5 17.6 7 | 44,8 |16.0 18.8 20.6 55.1 [15.7 16 Bl 2881
25/7/44 | 3_19 7.0 (62,1 | _ Grazed -~ Grazed
5/9/44 8.3 | 37 12.5 9.8 12.7 | 35.0 Crazed
17/10/44 6.5 4.2 S.4 | 14.) Grazed - Grazed
5/12/44 | 17.7 12.6 10.4 | 40.7 12,0 _14.0 13.9 | 39.9 Grazed
14.1.45 | 16.2 14,1 13.2 | 43.5 |11.5 19.7 14.7 | 45.9 | 9.4 16.4 23.4 | 49.2
GUATREMALA GRASS
mmnmtf' 6 Bl 8 5.4 - 20Y | D ) 3| 20.9| 4.8 7.4 13.4 25.6

17/7/44 | 17.3 10.4 14.0 | 41.7 G r - Grazed

26.8.44 | 22.6 18.5 19.5 | 60.6 | 17.6 13.85 4| 52.5 Grazed

| 29/20/44 | 127 €5 7.5 |25.9 G r al - Grazed

t
T
7
T
Mcuj_ 8/1/45 | 15.9 8.7 13.6 | 38,2 5.5. 13.9 51.2 (11.8 12.8 8.8
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LLLUSTRATTIONS

A. QUATTMALA GRASS

Fig. 1. First

e e graging. S

%aucu, plot duo for c;mzi.ngooi.nlo > _foro{;round
progress in background. K o

Pig. 8. Boginning of socond grasing.
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The appearance oight weeks after the end of the experiment

Fig. 3. Treatment (a) Rotational grazing.

Fig. 4. Treatmont (b) Alternate cutting and grazing.

Fig. 5. Treatment (¢) Rotational cutting



B. BELEFIAIIT GRASS

Fig. 8+ Aftor grasing.
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APPENDIX I .

i n of

Froghoppers are one of the most serious pests of sugar
cane in Trinidad and Tobago. There is much literature dealing
with its effect on cane but records of the symptoms on fodder
grasses are limited to the statement that common grasses serve

as alternate hosts, Williams (1921).

Table VII (see p. 34 ) shows that an attack can cause
serious losses in yield. At the third grazing the yield was reduced
to 8.7.cwts. per acre. The weather conditions at that time were
dry and some reduction in yield to be expected. But whereas t!a_
Elephant grass out-yielded the Guatemala grass at the first two
and the last two cuttings, at the secomd and third = when the
froghopper attack was at its peak, the yields were considerably

lower.

The attack first appeared at the end of August. The
leaves were marked with elongated brown feeding streaks. These
spread and Joined causing death of many leaves and tillers.
Without disturbing the leaves up to 30 adults were counted on the
larger stools. On the ground surrounding the base of the stools
there were numerous “"ouckoo spits”. It is from these that the
nymphs hateh.

The pest can be controlled on sugar cane by sSpraying
with pyrethrum dust, but none of this was available. "2 the
advice of the Government Entomologist the attack was left to run
its natural course. By the fourth grazing in early December the
attack had finished and all the plots had made a remarkable recovery.
The cutting anl weeding which took place in October may have had
some beneficial effect in control.

There were no symptoms of Froghopper attack on the
Guatemala grass.



Enough data was obtained from the cut plots to confirm

much more detailed and comprehensive results obtained by Paterson
(1935,1938) regarding the influence of precipitation on fresh weight
yields and percentage dry-matter content of fodder grasses. Here
only the Guatemala results have been used beoauu.. of the influence
of the Froghopper attack in the case of Elephant grass.

The graphs appended indicate:-

(1) A positive correlation between yield and rainfall. With the
cutting 1ntorv:1 of six weeks a corresponding time lag ia shown
between pesk precipitation and peak yield.

(2) (a) A negative correlation between yleld and dry-matter porcontap.f
(b) A negative correlation between percentage dry-matter and |
rainfall.

Facts of this nature have dbeen amply proved in temperate
agrostology by Woodman in ¥ngland (1926, 1928, 1929 etec.). The |
same fundamentnl tenets are now being shown to hold equally in
the troples. !

—_——
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B. Elephant Crass: Field Soale Grazing Trial

Introduotion

In the previous experiment Elephant grass showed
considerable promise as a grazing forage. The experiment
suffered to some extent from the depredations of Froghoppers

(Momoopis saccharina) but as far as general observation could

disern, stool mortality, due to grazing, did not occur.
The results prompted the following field scale trial.

S t shme n P,

Adventage was taken of an adjacent field* planted
with Elephant Grass during the end of July and beginning of
August 1944. The soll is detrital silt of medium fertility.
When planted the field was intended for soiling and so the
spacing and cultural treatments were those normally adopted
on the College Farm i.e. stem cuttings placed three feet between

the rows and two feet between the sets in the rows.

The total area fenced for grazing was 1.09 acres.
This was divided into four equal paddocks as shown in diagram II.

_TI A B c o)

|

|

SSys \NDI|GO FERA

1 |

| |

;l ,,,,4___ goga 8 FARm TaAct
Previous Cropping

A crop of maize was harvested in Januvary 1944. From
then to the planting of the fodder in July - Augist the land lay

* No. 23 College Farm.
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fellow. It beceme very weedy as does all fallow land in Trinide
Before the first grazing the whole field was soiled once. It
was cut from north to south starting on the 15th October and
finishing on the 9th November. Throughout the trial, therefore
the plots were grazed in sequence from A to D (Diagram II).

Indicofera as s Legune in Klephant Grass

The need for a legume in tm pical forages is urgent.
The value of an Elephant grass pasture would be much enhanced
if a suitable, high protein legume, could be found to grow
in sssociation with it. Before the present grazing trial started
the author observed that a plot of Cuatemala grass on the College
farm was serving as a cover orop for some Indigofera
endecaphylla. It was surviving from an experimental plot which
later had been planted to Ouatemala grass. The regular weedings
gilven to the fodder grass had not irradicated the Indigofera
completely.

Indigofera endecaphylla is a trailing legume found
throughout the tropics of the old world. Burkill (1935) from

Malaya reported that the leaves and stalks, when tender and
suculent are readily eaten by cattle. Davis and Villalobas (1940)
in Puerto Rico obtained data indicating its probable value in
erosion control. They show that from chemical analysis it whould
have a high value as a stock feed. The analysis 1s reproduced
below and with it, for comparison is given the au.lfais of
Alfalfa in the bud stage (Wood and Woodman, 1939).
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TABLE IX
c cal C itio digofera 5
Wet Basis D sis
Indiggrera A].t;lra Indiioron ur;mn j

Moisture 78.50 78.0
Crude protein 4.21 4.5 19.56 20.5
Ether extract 0.93 0.5 4.33 2.3
Crude fibre 5.86 6.2 27.24 28.2
N-free extract 10.29 9.0 39.04 40.9
Ash 0.21 1.8 .83 8.2
Caleium 0.297 - 1.38
Phosphorus 0.0439 - 0.0204
Total solids _ 21.50 22.0 - -

The close similarity of the two legumes in chemical
composition will be noted. The particularly important feature is
the high protein content in which tropical forages tend to be

low.

The same workers investigated propagation by seed and
vegetative means. They found that cuttings gave initially the
best results but after 18 days the stand produced by seed was

not inferior.

From Hawaii Whyte (1944) reports that "it has grown
exceptionally well ........under grazing conditions and persisted
under very dry conditions". In British Guiana (Divisional
Reports 1937) it is considered "the most satisfactory of all
the legumes tried as a cover crop for orchards, coconuts etc as

well as being very useful as a fodder grcwn between CGuatemala
grass; an extensive area is being grown".

It was decided to try and establish some of this
legume amongst the stools in the present experiment.
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The planting materisl was mature creeping stems. The,
can be pulled by hand or a cutlass can be used to help sever the

stems from the roots.

Planting and Spac ing

Shallow drills two to three inches deep were made with
hoes. Then the planting material was placed in the drills and
the bases of the stems covered loosely with soil. The drills
were made 18 inches apart i.e. two drills between each row of

Elephant grass.

An area of 20 X 15 yards or 1/16 of an acre was
established between plots A and B. To plant that area six
women took five hours. This converted is equivalent to a gang
of 12 women workine one week to plant roughly one acre. Although
planting is tedious this figure seems excessive., With practice
and a larger area to plant the efficiency should greatly inorease.
The cost would be reduced if dArills were made mechanically with

a modified horse hoe.

Planting was done on the 28th July. At this time the
Elephant grass had sprouted to about one foot which was insufficient

to shade the Indigofera.

Establishment was a success on this plot. By the first
grazing, which occured four months after planting, the Indigofera
had spread uniformly between the stools, giving a luxuriant
mat two feet tall. The only treatment given after establishment,
was a thorough weeding on the 9th September. This was difficult
because of the tangled mass of the legume. For much of the
weeding the women had to use their hands.

Two further attempts were made to establish Indigofera
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between fodder grass stocls:- (1) In mature Cuatemala grass

(2) In mature Flephant grass. Neither of these plantings was
successful. The procedure was the seme as previouely but the
stools were cut back to eix to nine inches before planting.

The feilure may have been due to the quicker growth of well
esteblished stools and consequent crowding out of the indigofera.
A further cause, however, was that in contrast to the first plot,
these plantings received a careless weeding., It is stressed
that great care is needed in the initial weeding of newly
established Indigofera.

) hos

Ad Jacent to the three Indigofera plots a similar
attempt was made to establish Polichos hosei. This is one of
the more successful of the leguminous cover crops grown in
Trinided. ©Stems, obtained by hand pulling, were used for
planting material. The spacing was as for Indigofera but
instead of making drills, the base of the steams were dibbled
in with & outless. In all these plots the Dolichos falled to

sstablish.

Ihe Crezing Management of the Paddock

As there was no water or shade in the field the
manapement had to be adapted scoordingly. The dalry herd was
turned into a plot about 8 a.m. after the mornings milking
and takén out between 10 and 11.30 a.m. when the byre had been
cleaned cut. This arrangement fitted in well with the grazing
habits of the animals. After two to three hours of steady
grazing there was a pause for rumination. Also by 1l a.m. in
Trinidad the sun gets very strong and the cattle naturally seek

shade.
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The plots were rotstionally grazed. When the cows
finished one plot they were turmed into the Hough grazing
paddock in the mornings until the next plot was ready for
grazing. There was no specific interval between the grazing of
plots. This would be unsatisfactory as the rate of growth depends
~ largely upon seasonal factors. A plot was Judged to be ready
when yleld was comsidered optimum in quantity end quality. The
acouracy of such judgements depends, of course, on the skill and
experience of the husbandman. The average imterval between
grazing was nine weeks. With the exoeption of the first grazings
of plote A and B the trial was conducted in the Dry Season.

The interval between the first end second grazing of plot A was

only five weeks. This was Quring the wet seamn.

i efo G
In general the height fell betwsen five to six feet.
However, there was considerable varistion within the plots
especially at the later grazings. Individual stools ranged
from four to seven feet high and occasional flowering oculms
shot up to nine and ten feet.

Height to which grazed

The mean height of grazing thmoughaut the trial was
between two and three feet. There was, however, considerable
variati on ranging from three inches to three feet six inches.
In December, Januery and February isolated flowering culms

occured and remained ungrazed.

Necessity for Ogeasionmal Cuttlns

During the trial the height to which the fodder was
grazed gredually increased from sbout two to three feet. The
appearance after five and a helf months, or three grazings,
was of meture fibrous stems supporting a canopy of sucoculent

leaves and shoots. With each grazing the stems became more cane-

e
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like and increased in length slightly. After the fourth

grazing all the plots were cut baok to six inches

so a8 to provide renewed palatable herbage from the base of the
stool. In additlion this provided a heavy mulch of organie matter,
which, besides enriching the soll, was likely to reduce weed

infestation.

Stool lort

Throughout the trial no mortality could be traced due
to grazing. Some stools were squached by trampling but these
were, by no means, irreperably daemaged. Some blauks arose
malnly in paddecks C and D but they were due to Helminthosporeum
leaf spot on the "Original" type Elepheant ~rass etools (see

p. 9).

fillering
After the first grezing there seemed to be a change

in growth habit with a marked increase in tillering. Unfortunately

no tiller counts were made beiors grazing but independent witnesses

testified that an increase had occured. Zach tiller shot out a
sub-tiller from most of the nodes; up to nine of thess node-
shoots ware counted on a single tiller five feet tall. The
averaze number was three to four per tiller giving the stools a
dense and luscious appearance. This profusion of tillers was
gradually replaced in the third and fourth grazings by the cane-
like stems supporting an umbelliferous canopy of foliage. The
effeot after the first grazlnz may have been a ssasonal rather
than a bilotic influence. The season was an exdeptional one for
profuse flowerlng of fodder grasses e.g. Iripsicum laxum was
observed te flower at the College farm for the first time in

many years. Further work on the effects of different grazing

managements on tillerinag is indicated.
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The cattle after grazing returned to the byre. They
remained there until the evenings wllking, after which they were
put out into the night poddock. The average daily ccnsumption
of stall fed fodder per head was 70 1bs. This was chopped
Elephant and Guatemala mixture consumed when the cattle were not
grazing the Elephant grass pasture. When the cattle were grazing
the fodder paddock theres was a reduction of aebout 50% in the
emount of stell fed grass consumed. This figure is based on
welgzhings of grass ooﬁsumod in the byre during the grazing of
three plots.

Notes Graz L & i Plo

The appearance at the beglnning of the first grazing
was of an even almost pure stand between the stools. At the
third grazing it was in gemaral looking luxuriant; one foot
deep and climbing two feet to two feet six inches up the
stools. Weseds were, however, showing signs of encroachment in
small areas. Before the fourth grazing the plot was becoming
weedy. The atand‘ns approaching & mixture of indigofera and
gour grass (Paspalum conjugatum) with the indigofera predominant.

In grazing, the cattle showed no particular preference
for Indigofera rather than Elephant grass, After grazing the
indigofera looked patchy but it always made a remarkable recover)

Joeding
The weeding of indigofera is diffiocult. Unless some

method of doing it easily and cheaply is found it is liable to
be a limiting factor in its general use. The weeds at the
completion of the present observation were mainly grasses whic!
were eaten readily by the cattle. Provided shrubby species do
not encrcach a stable ecological balance of 1ndigoron and

bott.am grasses might be reached. If shrubby species do begin

to predominate it might be possible to eradicate most of them
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by horse hoeing without ceusing such serious damage to the

Indigofera es to prevent recovery.

Arart from the Indigofera plot the paddock was weeded
twice during the first six months. The first was a horse
hoeing and the second by hand., The weeds were in order of
prevalence - (1) Sour grass (Paspalum conjugatum, (2) Para grass
(Brachiaria mutica, (3) Bamboo grass (Paspalum fasciculgtum) and

smaller asmounte of Bahame grase (Cynodon daetylon), Fowl Foot

(Elsusine indica) end Digitaria sanguinalis. All these species
must possess a certain, although unknown, value and as a mixture
the biological value of the nutrients should be enhanced through

supplementery actions., To keep an Elephant grass pasture

completely free of weeds would seem to be unnecessary labour and
e less efficlient utilization of land. Research is indicated to
determine to what extent volunteer species would be beneficial.

The Effect of Indigofers on the Nitrogen Content of Elephant Grass

Tt has been shown in temperate countries that legume
agsoolations, in pastures, can increase the protein content of
the presses. Johnstone - Wellsce (1937) found that whilst the

protein content of Poa pratemsis alone averaged 18%, in

association with Trifolium repens it averaged 25%.

Immediately before the seccnd and third grazings
samples were taken from stools of Elephant grass - (1)
inside the Indigofera plot and (2) just ocutside the Indigofera
plot. Seventeen pairs of samples were analysed for nitrogen
content. The method of sampling was to cut 12 inch lengths of
leaf blades of es nearly as poseible the same width. Only

desease free blades were cut.

The results showed that no marked effect of the
Indigofera on the nitrogen conteant of Elephant grass had ococured.
The data is summsrimmarized in Tgble X.
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TABLE X
N Cont £
es L
Date of Sampling - Indigofersa + Indigofera
Feb. 3rd 1.312 1.420
Apr. 18th 1.345 1.266

The trial was perhaps premature as, at the time of
the first sampling, the Indigofera had been established only

six months.

Frogremme of Orazing

The grazing programme is shown in Table XI. It will
be observed that the grazing of any plot was nimn completed
in two to five days. In this way there was always an interval
between the end of grazing in one plot and the beginning of
grazing in the next. The table shown covers 166 days and
during that time the plots were grazed on 40 days by five to
ten animals. 290 unit cattle days grazing were provided by one
acre in 166 days. This is equivalent to 1.8 head per acre. It
must be remembered that these results refer mainly to the dry
season and to a part time grazing management. However, for
planning tuture paddocks, under this management, the figures
indicate that one half to two-thirds of an aocre should be allowed
per animal in order to always have one plot ready for grazing.
This might lead to the growth of grass exceeding the rate of
consumption in the wet season. In that case the excese could be
solled or ensiled. Surfeits and deficits will nodumily arise
according to yearly and seasonal climatic variations. The figure
caloulated i.e. one half to two-thirds of an acre per head is
merely given as a guide to the order of planting area required.
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Fice 9. Tho dairy cows begimning the grasing of
a paddock.

rig. 0. A typieal tiller pruduced aftor threo
rotational grezings. Note the long cane-like stom
which below 8 £t. © ino. is woody and unpalatablo.
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Indigofera endecaphylle as a ground legume in Elephant grass
pasture

Fig. 11. After grazing. Indigofera between
the Elephant grass stools.

Fig. 12. Fig. 13,

Indigofera growing round a stool of Elephant grass.
Both photographs taken at the end of the dry season

after 3 grazings.

Fig. 12. Grasses (Paspalun conjugatum and Paspalum
fasciculatun) in foreground growing in assoclatlon

with Indigofera.
Fig. 15. Indigofera climbing stool up to 2 ft.




The grazing animals used in fho small plot Elephant
and Guatemala grass experiments were also utilized to graze a
plot of Brachiaria decumbens. It was one of a number of
10 X 10 yard plots where exotic species are 'quarantined' before
more extensive trial. This grass was selected for a grazing
trial because:-
(1) It seemed well adapted to Trinidad conditions;
(2) It formed a dense sward over the whole :plot.
The general appearance was more that of a pasture than a
typical fodder grass.

Desoription
The floral parts are similar to Brachiaria brizantha

(Stapf), a desoription of which can be found in Kew Bulletin
on East African pasture plants (1926). Vegetatively it differs
from B. brizantha in its pubescent leaves and semi-erect growth
habit.

The plot grazed was established in 1938.

Literature on the grass is scanty and consists of
observational records only. In Uganda (Thomas 1940) it occurs
commonly as a bottom grass in Hyparrhenias. It is stated to
form a good cover; provide good grazing and stand up well to the
dry season. BEstablishment is saild to be possible by cuttings
only. In Queensland (Mo Taggart, 1935) it is reperted at m-iine
abundant good quality foliage which can be grazed. It hes been
grown (Schofield, 1941) in association with Stylosanthes
guyannensis var subviscosus. A photograph of the grass and the
legume growing together is shown in the reference cited. In

Trinidad, Campbell (1944) noted its aggressiveness and ability to
smother weeds.



Srazing
The plot was grazed four times in eight months.

Grazings were in September, November, January and May. The
animals grazed from about three feet down to fifteen inches.

It will be noted that the grazing interval was two months
between the first three grazings and four months between the
last two. The latter period was the dry season. During
September there was a tendency towards seeding but seeded culms

were grazed by the stook.

Before grazing the uniform cover and dense sward was
a striking feature. Grazing caused some wastage due to trampling
but in spite of that the plot supported two animals at each
grazing for approximately the same time as similar slzed plots of
Elephant grass. Hach grazing lasted about 40 hours. With more
extended grazings on larger areas the effect of trampling might

be more serious.

An encouraging fealure was the absence of weeds. One

stem of Lpotalerlia and a few plants of -Alysicarpus were present
atl the first grazing. These were consumed,together with the

rest of the herbage,and thereafter appeared no more.

Although the soale of the trial was small the ability
of -Breeohiaria-deounbens to withotand grazing and at the same

time maintain a pure stand was clearly shown.
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ILLUSTRATIONS

BRACHIARTA DECUMBENS

Fig. 1l4. The second grazing.

Fig. 15. After four grazings.

Note the uniform sward and dense ground cover.
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D. Indigofera endecaphylla

The relevant 11t-r§tur. on Indigofera has already
been cited in connection with Elephant - Indigofera grazing
trial (see p.43 ). Here a desoription is given of an experiment
in vhich 2 pure stand of the legume was grazed,

t of ar
The obJect was to study Indigofera's respounse to
grazing and alternate outting and grazing as compared with
cutting in terms of (1) Yield and (2) Purity of stand.

Zstablishment and Layout

The area”, a quarter of an acre,was planted in
Aagust 1941. Campbell (1944) reported an attack by en unidenti-
fied fungus during the w&t season of 1943, After cutting and
raking, to allow increased aeration beneath the thick mat of
folinge, the disease disappeared. During 1943-4 Campbell states
that a complete cover was formed and that all weeds except Water

Orass (Commelina elegans), and Para Orass (Brachiaria mutica)

ware smothered.

The layout of the present experiment is shown in
diagrem III.

CG Cc G C Cce

Irestments

The treatments were:-

1. Cutting every six weeks

. I.c.T. A. ’1.1‘ k.”.




2. Cutting-and-grazing every alternate six weeks
3. Grazing every six weeks.

The six weekly interval between treatments was chosen
arbiterily in view of the lack of any fundamentel work on the
optimum cutting or grazing frequenoy.

Methods
The method cof Betanical Analysis is delt with in Part

II of this dissertation. Analyses were carried out at three
monthly intervals: (1) Befare the preliminary outting and
weighing, (2) before the second treatments and (3) before the
fourth treatments.

All other experimental methods were as already described
in the small plot experiments on Cuatemals and Elephant grass.

Results - |)Botanicsl Anglyses
In Table XII the percentage area covered by the various
botanical species is shown. ' Each figure is the mean of 2 plots.

Readings below 0.5% ere recorded as traces (T).

It is clear from the first three rows of the table
that the percentage area of Indigofera decreased speedily.
Taking the mean of the readings on June S5th and December 2lst
the dsorease was from 83.5% to 53.8%. The weed malnly respon-
sible for encroachment was Alternantherg whioh increased from
6.3% to 29.2%.

Weed increase was greater on the grazed plots than
on the ocut plots; and on the alternately cut-and-grazed plots
the increase was lﬁtorndiary. At the finel analysis there was
45% pground cover by Indigofera on ths grazed plots; 65.5% on the
eut plote, and 50.8% on the out-and-grazed plots. The degree of

infestation dy Alternanthers was most under grazing, 33.3%;
least under cutting, 24.0%; and 30.3% with cuttiag-and-grazing.



- 50 -

TABLE XII
") 8 in c 8
rea
Species T nt __July § Ysept .3 th _Dec.2ls
Indigofera endecaphylla OCut 84.5 76.3 65.5
(Trailing indigo) Cut-&-Graz. 79.3 61.8 50.8
Leguminoseae Crazed 86.8 75.8 45.0
Alternanthera ficoidea ¢ 6.0 18.0 24.0
(Rabbit's Meat) cG 9.0 26.5 30.3
Amarentaceae G 3.8 14.3 33.3
Commelina elegans 7.3 2.8 5.0
(Water grass) ce 8.8 5.8 6.3
Commelinaceae . 8.3 3.3 3.8
Cynodan dactylon c - - v
(Bashama grass) cG T - ”
Gremineae G 0.8 2.3 5.5
Eleusine indica C 0.3 T -
(Fowl foot grass) ca 0.8 3.3 2.5
Graminese I} - 0.8 4.8
Brachiaria mutica c 0.5 - -
(Para grass) ce 0.3 1.0 0.8
SGramineae G 1.0 1.5 1.5
Paspalum conjugatum T l.8 4.3
(Sour grass) oG T - T
Granminege g -- 0.3 0.8
Synedrella nodiflora c - T 0.3
Compositesae cG T 0.3 2.0
o - 1.3 5.3
Blechum pyramidatum 1.0 0.8
Acanthaceae ce - - T
o 5 - -
Pagasea dianthera 0 0.5 - e
Serophulariscese it 0.3 2 3.8
i - MRS -
Bare Ground c 0.5 - -
(+]¢] 0.8 1.8 1.8
ol = 0.5 A
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Further species recorded as traces were:-

Bidens pilosa Compositae
Chloris gayena(Rhodes grass) Cramlinsae
Cleome oiliata Capparidaceae
Cyperus rotundus (Nut grass) Cyperoceae
¥elypta alba (Congo Lala) Compositae
Euphorbia hirta Buphorbioceae
Ipomges 8p. Convolvulaceae
Mimosa pudioca (Semsitive Plant) Mimoseae
Spigelia anthelmia Loganiaceae
Spilanthes uliginosa Compositae

The remeinder of the species were of relatively minor
importance in comparison with Alternanthera. Tugebher they
acoounted for 10.2% of the totel area in June and 17.0% in
December. Commelina decreased slightly throughout but showed no

marked differences in response to the various treatments.

Bahema grass and Fowl-foot grass inoreased under

grazing, whereas Sour grass inereased under cutting.

All the other species showed a slight increase from
June to Decamber at tie expense of Indigorora. Their total

area was too small to indicute any spscific response to the

varicus treatments.

2)¥ields
Yield data were tukot_l regulerly but the high weed

infestat ion rendered all except the first weighinge meaningless
a8 a measure of the oropping ability of Indigofera. At the
preliminary cutting and the first treatment cutting the ground
covered by Indieofera amounted tc about 80% of the total area.
In view of the lack of any existing work to show the ylelding
power of the lezume the results obtsinsd, converted tc hundred-
weighte per acre are shown in Table XII1I.
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TABLE XIII
Xields of Indigofera in Owts. per Aore
&% the First Two Cuttings
ate Flot 5‘33;23’ % D.M. Mean E‘::ngr
D.M,  Dry Matter
Pth Jul.l944 1 83.8 17.2
17.0 17.2 14.4
17.8
" 2 55.9 16.28
16.2 16.2 9.1
16.2
. 3 1.6 18.9
19.2 19.3 11.9
19.9
" 4 78.1 16.2
o 18.2 16.2 12.2
16.1
. 5 50.8 17.1
W2 17.1 8.6
17.2
" 6 34.7 16.93
16.1 16 .3 5.7
16.5
17th Aug.1944 1 53.8 21.0
20.4 20.6 11.1
20.5
" 2 58.8 24.1
83.1 23.5 13.8
23.3
56.3 18.3 10.9
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The mean yield of two six-weekly cuttings was
approximately three tomns of fresh material and half-a-ton of
dry matter. These are wet season yields. The rainfall in June
1944 was 23 inches wbich is exsaptionally high even for ths
Trinidad wet season. In spite of these rether abnormal factors
the data shows that Indigofera has a very promising ylelding
ability.

Notes on Orsziag
The impression gained by watching the grazing

animels was that Indigofers in a pure stand was not relished
particularly by the cattle. Some souring and loss of condition
occured. The cattle had no diffioculiy ia diting off the leaves
and stems and there was no uprooting or pulling out of long

lengths of ereepers.

The intensity of grazing was heavy. In Table XIV the
number of hours on each plot has been converted to cattle days

grazing per ac¢re every alx weeks.

TABLE XIV

Egz; ~ Ireatment ~ Plot

19th-25th Aug. 1lst cé1l

Brd-5th Oct. 2nd ¢l

llth-15th Hov. 3rd cé1
cG e

Gl
G2

22nd-23rd Deo. 4th Gl




These figures should not be used to essess Stook Carrying
Capacity es it is doubtful whether a pure stand of Indigofera
would be suitable to support cattle continuously. As farmers
are aware in Britaln great care is needed in grazing pure
stands of clover leys because of 'bloat' and scouring. The
pesition with Indigofera may well be analogous and throughout
the experiment the cattle were removed in the afternocons to be
given some rcughage. The figures shown are given only to
indicate that the intensity of grazing was high.
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Discussion of Results end Sugpestions for Future Investigations

The first experiment on Guatemsls and Tlephant grass
indiceted that Cuatemels grass was unsuitable for grazing,
under the mansgement adopted, but that Tlephant grass was

more sultable.

In the cace of Cuatemasla grass stool mortality was
self-evident and the impracticability of attempting to graze
below two feet clearly shown. The results, however were not
reflected significantly in the final ylelds of dry-matter and
for that reason the experiment cannot be said to have been
conclusive. Further investigations are required with four to
five treatment replications end continued for at least one
year., It is suggested that grazing chould begin at five to
gix foet and finish at two to three feet. Grazing at a younger
stage, three to four weeks, might be possible from the view-
point of the grazing animal but it is unlikely that the grass
could withstand suoch a short interval between harvestings.

The grazing of Elephant grass is to be continued and

extended on the College Farm. The present investigation has
shown that the grass, previously regarded sclely as a fodder

in Trinided, has great potentialities as a forage. It has been
gshown how a system of part time greging cen bs simply and
cheaply worked in to the general management of a dairy herd under
Trinided climatic conditions (see p. 46 ).

One difrfioulty tkat arises in Elephant grass pasturage
is the unevenness of grazing. This, under a rotational system,
becomes cumulative. A stool only partially eatsn at ome grazing
is still less likely to be eaten at the next. The cause of
selective grazing must be assoclated with uniformity of menatype
and degree of soil heteroginity. By vegetstive propasetion the
genatype would be entirely homogenous, provided =11 the planting




material is selected from the seme strain. In the plantings on
the Imperial College farm there exist both Elephant grass

(the original type) and Elephant grass var. Uganda. It is
strongly recommended that the latter elone should be used
because of its resistance to Helminthospordum leef spot. It
can be easily distinguished by the varieated and pubescent

leaves (see p.o ).

The only practical method of minimising soil
heterogeneity is to have small paddocks. This is a pre-requisite
for scientific management of temperate leys and is likely to be
of equal importance in the future grazing manasgemsnt of tropical
forages. It entails capital outlay on fencing. In this respect
the electric fence could be used as a means of esconomy without
loss of efficiency. It was shown that Zebus and Zebu orosses
were as amenable to enclosure by this means as are temperate

breeds of cattle (see p.17 ).

With a uniform mot.n;o and small paddocks it should
not be necessary to ocut Elephant grass to a uniform height
after each grazing. It is considered necessary to cut the
stools down to ground level about twice yearly i.e. after
three to four grazings. This provides renewed palatable herbage
from the base of the stool. If it is not done a fibrous cane-
like stem, two to three feet high, and inoreasing in height with
each grazing, is produced. (See Fig.10, p.52).

Brachiaria decumbens was note-worthy in its ability to
smother weellS. After eight months of rotational grazing there
was not a weed in the plot. A disadvantage of Brachiaria as a
forage was the tendency towards wastage by trampling. It is
considered that the best results would be obtained by rotational
grazing, by a large number of stock in small paddocks so that
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the length of each grazing would be short.

The striking similarity in ohemical compcsition
between Indigofera and Alfalfa has been pointed out. In the
field scale grazing trial Indigofera showed its ability to grow
a8 a ground cover beneath Elephant grass. It was grazed but
the impression gained was that the cattle did not relich it
much , especially when they were put onto & pure stand.

Trials shou].d' made to establish Indigofera by seed in
view of the success obtained in Puerto Rico. The maln dArawback
of the legume is likely to be the difficulty of meintaining it
free from weeds. In the small plot experiment weediness was
rost under graszing, least under cutting and iatermediary with
alternate outting and grazing. Thess vresults were limited tt;
(1) the wet season, (2) a three year cld stand and (3) severe
treatmenuvs i.e. outting as low to the ground &8s possible and
heavy grazing. GHowever there was the same tendency to weediness
in the Elephant - Indigofera pasture after the legume had been
established ten months and deen grazed four times.

In the Field Scele Elephant - Indigofers trial the
term 'weeds' is porhaps a misnomer. They were mainly volunteer
grasses (see p. 49) which were eaten readily by the cattle.
Provided they do not ourtail the growth of the main fodder grass
and shrubby species do not predominste, the nutritive value of
a paddoock would doubtlou be enhanced by such 'I‘.tll' It would
seem that to keep the rows betweon the stools in an llophant
grass pasture completely clean would be unnecessary labour,
ipefficient utilization of the land and 11 some oases a source
of soll erosion. Research is indicated to determine (1) to what
extent volunteer species would be desirable and (2) whether
tedious hand weeding can be eliminated by a rough horse hoeing

which might be sufficient to destroy undesireble species. It
'
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has been mentioned that the Indigofera in this trial was
approaching, by the fourth grazing, a mixture of sour grass and
indlgofera. It remains to be seen whcther any static balance
will be reached. If the legume contlnues to suffer weed
sncroachment some form of weeding will have to be csrried out.
Hand weeding is extremely laborous because of the tangled
mase of the creeping stems. It is possible that horse-hceing
might be sufficient., Although the legume would certainly be
given a check it would probably make & quick recovery. Failing
any practical method of ocontrclling 'weeds' the legumeé could
be re-established every twe to three ysars i.e. on the ley
prineipls.

The alm in pasture development im the troplcs should
not be to produce single species pastures bdbut to find a suitable
mixture of grasses and legumes that can be grazed together.

It {5 in mixtures that the maximum nutritive wvalue of 'feed' is
realized. To attalin a desired mixture !s much more difficult
in the tropies than in temperate olimates, It seems that

owing to the rapld growth of all vegetation vhe ecological
balance of desirable forages tends to bde replaced by shrubby
species. One method of by-passing this difficulty would be to
have adjacent single speciee pastures. For example, et the
Imperial College plans are being made to establish adjacent :
fields of Indigofera - Elephant grass, Brachiaria decumbens and
Guatemala grass. The Elephant grass will be grazed in the
forenoon, the Cuatemala grass stall fed in the afterncon and the

Brachiaria arazed at night. The Brachiaria is chosen for night
grazing because cattle lying down on closely planted Wicphant
grass would probably cause both discomfort to the cattle and
Adamsze to the stools. A further layout, worthy of trial, is to
plant the Blephant grass six to ol@t. feet apart between the

rows and interplanted with Erachiaria or Indigofera, or do
A . ¢




separately, in different parts of the field. This should allow

sufficient room between the stools for the cattle to lie down.

The scope for pasture research is vast throughout the
whole of the tropies. In Trinidad, though the problem has
hardly been touched, there undoubtedly are tremendous potential-
ities in grass and legume species known to thrive in the Island.

The type of pasture envisaged by the author, encor-
porating conclusions from the foregoing experiments, is shown in
the diagram. It is realized however, that much experimental
work is yet required before such a pasture can be advoocated
safely to the farming community. In fact the following ideas
are merely a personal prognosis of the shape of things to come.

P—1
e a - & - “ i -~ Py

(4 ACRL ®ADPPoLKs. 3 o 3 i
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. ] B . .
| ELEPHANT GRASS (sfAcing b-%'x 2')
® I |
i + BRACHIARIA anp frft INDIGOFERR |
0 i 2 ACRL [ Fieups.
- 2 Kl . » . . .
- ® : . . off o - .

L]
L]
T —
.
.
»
Y
-
-
.

- - - - ] ) - .
v KEY
j’ Fermanent posts for carrying movable electric fence

Permanent fence

Unpruned portion of Gliridleiea hedge to provide
shade.
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The important features of this layout are:-

1. The mixture of a tall forage with a ground grass or legume.
2. The use of an electric fence to make small paddooks.

The ground directly beneath the fence should be under one of
the short growing specles i.e. Brachiaria or Indigofera, so

that the current is not earthed. A herd of 10 cattle would
graze each paddock in two to three days.

3. Hedges of Gliricidia sepium )Leguminoseae). One of these is
grazed regularly on the College Farm by draft Zebus and the

Dairy cattle. It was a crude protein content of between 23 and

26% of the Dry-Matter as reported by Gale and Luscombe (1944.
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EAT IX
BOUGH GRAZING

Mention has already been made of the poor quality and
yield of the natural Rough Grazings in Trinided. This is
apparent from casual observation but no coritical study has
been made to show the precise botanical composition and tho
influence of coasscnal and biotic factors on such pastures.
The following experinont was conducted with tho objoot of
making a preliminary study of those mattors.

Tho paddook exanined was "establishod” as & pasture for
tho dreught ozen on the Inperial College fam in 1959.% The
usual proctico of establishmont wae adopted, namely to allow
the land to remnin fallow and recolonise naturally, This was
followed by poricdic outting and hand-hoeing to oredicate
Sonsitive Plant (liinosa pudica) end shrubby specios.

Eoological Paotors
1. Clinotic. In Trinided the yoar is divided into well-
narked wot and dry scasons, the dry season usuclly extending
from Joanuayry to late in May. During the yeor of the experiment
50,61 inches of rain fell in the eight months from Juno to
December and 14,22 inches in the four months of the dry soason.
The dry season is characterisod by wemm drying winds end intonse
insolation whon the sun is unobscured by cloud. In the wobt
peagon the mmiaity 4s high, recching almost 100§ nightly.
The average monthly terperatures vary botweon maxima of 86° F.
to 09° P. and ninima of 66° F. to 72° F. In short, the olimato
ie fully tropical and insular, |

1 51014 No. 24, I.C.T.A.
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2« Bdaphigs. The only survey available was carried out by
the Chenistry Department in 1937, (Bumpus, 1941) It showed
the soil to be silty, alkaline (ril 7.5), mediun to low in total
orgenic mattor, high in phosphate and adequate in potash.

S« Plysiographic. Tho ficld is flat and sholtered by
hedges of Gliricidia pepiun on tho castern and westorn boundarios.

Experinental Deoimn ond lethods
About ge-acro of the paddock was fenced off and nine 18 x 18
yard plote, or approximtoly 4/ss-ecro cach, marked out as a
9 x O Latin square,.
The throe troatnents wore:-
1. Cutting overy six weels (C).
8. Cutting and grasing overy alternate oix wooks (0G).
3. Graging overy six woeks (G).
A prelininary ocutting was given over the whole area six
wocks before the first treatmont series. The problem of foncing
on such small plots vwas polved by the use of an oloctric wire.

Fig. 1 7. The fivet greging in progross.
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Botanical Analysog
Amummm@mumm:umm
consulting literature by Davies (1951), Davies and Trumble (1984),
and Pumpus (1041). These workers roview the possible methods of
pasture analysio, e.g. spocific froquency, percentage £roquency,
point quadrat, percentege productivity, otc. The method adopted
is based on oyc-cstimation conductod in the field, and does not
involve claborate weighing, counting and teesing out of species
in the laboratory. It has the advantage that a large number of
readings can be taken in a reasonable time, but the disadvantage

of errors arising due to porsonol judgement.

Zho lothod Adopted

Throughout these analyses a oquare grid 10 ins, x 10 ins,.,
inside measuremonts, was used. Tho inpgide of the frome was
maried off from 1 to 10 (four rulers wore used joined in tho
form of a square). In the true porcentage arca method tho grid
is subdivided by cross wires into 100 individual squares.s Thon
the area occupied by any one specles is noted and the total
percentase for the whole grid celoulated, ThiS Prosupposcs
a oward of fairly uniform height, in order for the grid to iie
fiat. In the prosont study the vegetation wes not sufficlently
even to permit cross meshes to be used. Consequently the grid
wop left open and the porcentages of species estimated by eye,
with tho aid of the graduations markoed on the inside of the
fromo. Although the acouracy obtained is undoubtedly loss using
an open grid as compared with a square nosh grid, the errors
wore ninimised in the present case because each roading was
gtudiod by two obgervers who had to agree before passing on to
the noxt reading. A furthor feotor which greatly reduces tho
orrors of porsonal judgoment is that the perconteges of all

»
-
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mmmmmmmmmmmmwm. However, in
opito of theso chooks on tho nccuracy of the mothod, only largo
changes in the porcentages of the main species have been conside
ered in the discussion of resulte, If time hed pormitted a
canparison of the accuracy of the estimation method of analysis
and the more procise laboratory mothods would have been mado.
Devies and Trumble (1954) in making such a occcpericon found that
"ostiomation methods are not sufficiontly procise to deteot
difforonces that are much below 20 per cont.” These workers
mointain thet this 45 not a series disadventage as difforences
of 500 per cent are cormon. Throughout the following discuscion
Mhaoboentalmnanmwuortmlmotw,.

Zho procodure in taking readings
Ten throws wore made in cach plot, taking a sigesag cource

in a pro-arranged direotion so ag to have the area covered ao
wide as possible. Davies (1931) showed that ten rendom samples
wore sufficient to give reliable data on amall plots and that
little increoesed agcuracy rosulted from a larger numbor of
readings. In finally pleoing the grid the cyes wore closed

and the grid allowed to fall to the ground at randoms Then a
total of ton narks was carefully allocated to the various species
oocurring within tho grid. where o syecies only covered 0u0F
of the area, i.0. could only be allocated § out of the ten

total marks, it was recoxdod as a trace (7). After ten readings
hod been made the figures for ocach spocioce were sumated to give
tho percentage area occupied in the whole plots Where dung
ocourred inthe grid marks wore allocated as a proportion of

tho avee not covered by dung.

Programe of Analysos
mwmmmmu«wmu. This

mmrzuwuawummmnmm
rmmmumumnmmmmm

© poooived is shown in Table I.

il




ZADIE X
Exograrme of Anelyses with roopoot £o Snall Plot Treatments

S . fne”

Preliminary Cutting

90 June Cutting end weighing 29 June

10 Avg.  out Grazod Grazod |

88 Bept.  Owt cut Gresed - 15 sept.
1 Nov. cut Grazod Grazod

21 pec. Cut cut Grazed; thon out® 8 Dec.
O Feb. cut cut cut

20 Mer,® Grased  Grased cut 15 Max,

1 June

1 pates represent dey on which enalysis completod.

£ Aftor grasing, rojooted herbego cut.

® The treatmontc were reversed efter tho cutting of all plots
in February.

Amlyoosuamalaomdoataﬁmu)ym“ﬂm.
on a portion of the paddook outeoide the small plot areca. This
part of the padiock was grased continuously ot night by the
deiry hord. It received woedings in Docambor and Merch under
the omdinary forn manngement routine. Two further analyses,
ono in the wet coanson and the other in tho dry soason, were
node on a dey peddocid which was situntod about 100 yexds from

the night paddock,

Lothod of Presenting Rogults _
The recults of the analyses are given in the form ofie

1. A list of all specles, Table II, togother with

thoir botanicnl fanily.
£. Table III showing the changos in porcentoge arvea Of

NMMMNWMHI‘MO“““WM

ative cover. All figuros in this table reprocont tho moans of
throo plot totals.

1 peola Noe 14, I.CeTele
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3. Table IV showing the analyses of the night paddock.

- The area investigated was equivalent to three small plots, or

one treatment series, in the Latin square. Each figure in the
table represents the mean percentage of 30 throws of the grid.

4. Table V showing the results of one analysis in the
wet and dry segsons on the day paddock. The total area of the
paddock was approximately one acre. REach figure represents the
mean percentage of 100 grid throws.

5. The botanical fluctuations of the six predominant
species have been shown graphically (Graphs 1 to 4). Each point
on the graph represents the mean percentage of three plots (30
readings) in the Latin square layout and the mean percentage of
30 readings for the continuous night paddock. '%

Reversal of Treatments
After the cutting of all the Latin square plots in February

1945, the plot treatments were reversed. By the fourth mcmj
grazing in December, the amount of palatable herbage on the G ;
plots had became insignificant owing to the rapid increase in |
the proportion of shrubby species. One of the G plots vas not I
grazed in December, i.es when it was due for its fourth mtlomll
grazing, because it would have been oruel to the animals to do m!
Consequently it was decided to reverse the treatments to see ¢
whetHér chanses in botanicel composition that hed ocourred due
to the treatments, would also be reversed. It was unfortunate
that, due to insufficient time, it was only possible to do ome
botanical analysis after the treatment reversal. Where the
switching round of treatments produced any marked effects, it
has been referred to in the discussion of results.
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ABLE II
Eneolos List. Pield lNo. 24
1. Gragsos

&musm(samm
@modon dectylon (Bebema grass)
Digitaria penguinalts
Elousino indica (Fowlefoot gress)
Ererostis eillards
Feopalu conjumtun (Sour grass)
Bottboollia exultete (Corn grass)
Srozobolus indicus (Tepia grass)

8. ligoollanoous spooles
Spogics

Agoratun conyzoidep (Herbo & fermo)
Alvermanthora f£icoldeg (Rabbitts moat)
Aocloping curassevign
Si0ens pilogs (Rellvey daisy)
Bloohun pyrenidatun
Lozroris vorticillatun (vhite broom)
Coryelina ologans (Wator gruse)
Cyporus rotundus (Nut gress)
Deoonodiun adocondens
Dognodiun guplmn
Dosrodiun triflomm
Ielipta alba
Enilin cocodnon
Inicostepn verticillatun
Eupatoriun odoratun (Ghristmns bush)
Euhorbis hirta
Gliricidin gopiun (Nicareguan Caceo shade)
Apamoog. 5D+
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Lantana cemara (Wild sege) Verbenaceae
Mimogsa pudica (Sensitive plant) Mimosese
Pagesea dianthera Secrophulariacese
Phyllanthus sp. Euphorbiaceae
Sida souta lalvaceae
Synedrella nodiflora Compositae

Additional species oscurring only in Field No. 14
(Day Paddock).

————

Species Family
Centrosema pubescens ' Papilionatae
Cleame ciliata Capparidaceac
Flourya aestuus Urticaceae
Petiveria alliaceae Phytolaccaceae
Pseudoelephantopus spicatus Compositae
Spigelia anthelmia Loganiaceae
TADLE IV
Herbege Analyses of Wight Paddock; % Area. Field No. 24.
Species June Sept. Dec. Mar.
Cynodon dactylon 49.2 35.8 30,0 38.5
Blechum pyramidatum 20,5  17.7 17.8 4.2
Desmod ium adscendens 16.5 0.5 1.8 0.2
Paspalum conjugatum . B.5 13,8 18,7 278
Phyllanthus sp. 0.3 640 2.8 _—
gide gcuta 0.5 T 5.8 0.3
Mimosa pudica 1.7 T 2.5 1.0
Ageratun conyzoldes e T 1.8 043
18 minor species - 5.2 S.1 7.5 4.0
Dead vegetation - - ——— 7.2

Bare ground 1.0 11.7 11.5 17.0
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TABIE ¥
Herbage Analyses of Day Paddock; § Area.
Species Oct.
Axonopus compressus 63.8
Cynodon dactylon 2.3
Desmodiun adscendens Sed
Synedrella nodiflora 2.8
Pseudoelephantopus 1.8
gpicatus
Blechum pyramidatum e
17 minor species 74
Bare ground and dead 14.6

vegetation

1.8
245
5045
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Species

AL

—6&-




+-

i

W

B RmEE
- -
» B ‘J
. - B
- ;
L I i..i
g -
. HHTT
3y
—~ b
= 4§
Wy r % -
I - A
T E
|4,_ r
T p
S
= i
- -
T
o EEREEEEE 1 Tl
i s e —- - 1 LT L]
i -1 . FREEEBBE 1 111
VERERERE S
.m} it -&‘ Ll ! , e el
™ 1211 1 1 5
n -t +—+ -1 M 4.-
e A muaE SRS
D= 1 e A 4
uf 2 R B 1 11 1
. T i \ H
- u.“ | 1 }
{ — | X 71 . 14
Tl | 7 ANENENED - _
..... Tt 4 i ot \ 1
tv —“.. » ! .| - 1 ‘w “ -ﬁ. -
et —p st + ' T

e S B I B T

'....,..L_ETLLT:T.TT

=,

™Nov.

t—t-

B

I'

e L

- l |
e o . "y e
™1 1 | |
B e S + .-y
, ! b i
0% IS N - +—t—t '
| 4 1111 L
e
lrl_.J_l..i.. +—4 4 -
. SEEEEEE
L4t ot 11 —
W - -1 ! . i
- - | e . .#
'
4 L4 L e

R el e e T
T . .
ettt

I I -

B T o e S

= ]

SeeT.

WET SEASON.

Aue.

A 41 J
HEEREREEEEGS
et +
EEEHERSEEREE
4t
i | |
1 _ 1
- s ' w T N
4 - - 8

—tttt—t—11"1"1

EERERASESEEE

- .

-

N .

W T N S S

W —————— 1

=
SaREEEEEE

gt t

g

Jovy:

JunNE.

B O
b e B i e At el e =

- l..?lll.lflh..ivill.‘

g ————

R

.

i il
e e

e e

L 4
-




u
iU
; ,.f.
E
&

P |
o

.
WET Ssrsown.

1 3 r 2 1 i 5k - Py
r s I 3 - i = —-\/,..
Y o ks n 5 -
d B s B " <]
e - ~+ - o .
* ' 2 L L N L g
oW on ' T T =W R ST
I N R EmaS ot = SERaaRaEEEansaanaN:
i A bl j ) f B ., :H o i 3
1- - : LB ] xia fl - b o A
- - ¥y . e ».T. penpe - Bl M - L -
. T - -
= i - ) el Y TrL1l , T
o1 1 3 ’ B 5 . ' ) g w
3 I 1 N k) n i
., = - '+ - N ek "
4 ﬁ . B A i
¥ U LAl O IE . .
& ¥
' +T T :
(= B i - - k g e ‘ g i
S = e X . b‘l & € g 3 - ‘ﬂ ~|
N U —~— q =
I & 3 a : >
1 f AL o s T » b - X 4 5.
E g ..; 5 g i] - = = v n e .k. -. >~ .4.)
I HE L i e B2 i h
oy
! a . ) . 7 g
- 7 - e
= P iy
1-\ - | e I & "™ L 3 X
3 - b < E A
o L =F 1 B . L EE [
(i 7 y : . 2 3 4
r T. Ly by g h iy . = B y 3 ;
[~ ” @ ] P LLI1l L1
: +- 5 mw .
- . = [ < ._ ¥ -
Y 3 7 ¥ E ;
3 & ; PN i 5 e e & U
= 5 J ; X T 1 s
a 0 & . L g } e Y o % me A ’ " %
. 2 . : ™ !T..l gl N - K B LI 1 8§ W
—t - 4= - = - s
GG AR %2 ; - Lokl
P N T 5
™ " ¥ g k 19 R (e
; : ‘ = s i3 ) 195
- i3 I & oy ¥ .”r
¥ i & v ¥ ..,‘..
¥ ; 1
% e "
3 11 ; :
v I 5 i A & S 082X
N i i e
i1 P "
LI1ta .
1 1 | 1
5 —_ 3 A o N R
+— ettt L} V- ] - - R R I IET S A....Im EE
- L 11}
LR R RS e
.- .
0 -
4 4 el
- | el
A z
...... m
....... 1
é
.
i SN NN SN . AW
: | |
b |




|m r - :
- _ Ll 11 .ﬂ. +
3| 1 ) . e
Top- = ; : :
- 1 ¥
1T . -
% 1 *
= 1 1
"
3 = 1 . e
- ! £
- BEw
- - - =
i -4
: : n - L
5 i §
; : .u
= m# Jf o
a4 .
& =
=
e
T ! o
L 4
8
T -
g i & =
B .
& 1 Tk
r =
'8 i R . :
1 1T
8 ian naan: e
T q‘ T - T
b - .- ‘." H - ot 1
FRCYNBERERNEFSEREr "R H :
T 1 1} I H ._ 1
LE & T NSNS S 2N SR
“ " il l\bw.i i
S L P L T
| 7 |
B8 IS A
ZomEEELEE
: r‘ ™ BN
- L.
L] r - —‘ .
r g T -
i TR ES caw
2 o RAD T AN
- PR B
.......... 1 0 O e
t bl i Lol A.u td e
11 G 65 05 0 O
REm b LA Ll L Ly
T EEREEETNA BE, SHEREE
H EENERE ENEE/NORERSS
.- - et ..u‘-\ -
e . i el - " NS I - .
Suam SEEESaNS .- 2unauws
I Y S EREE.
b ———————— .- . e . .- .I._
F 7O R O o O e r_. REEARE
L LT NERNNER S ARPNARE
SENEESEnEEREESEdAN Er e
DD T O N O L 1.._“.: T LT r
ENE RS S O LT b—t b T .A‘.I.u...r.ohlwl_,ﬁlz\\i 1t 11 +.¢|.”!J_l. H:.l.wn.l..
AT AT us ..;ud En s I ERE

L1

=g

-t g
_ /S . -~

=+
N\i R R

ety

T

|
JIM.LT y .

RV ES

BEaEs s

...4;710|

»H_LHJ_

.|

R

LML .

-+

=

| |

e S S
|

4t —

—~41+-41 1t

fﬁ.r* feded L
b4 < Ll......l PO
b1 171._1... .

L —b TT] Jli.rl\._ln

I

Y

| -

I I S e



e - — — 1 | Sl
1 -+ 14
i | ]
.1
- + 4
1 L1 " -
2 .e
| | i .
f
| | g
e - '
= Y
- - -
¥ ¥ n
i
<
o i
i
i ™ .
T -
—
: A3
-
1' L S
. X
| 2
| bt
1 1 4
i | s 8
I  §
LiLY d L
1\PIH1 H s 0. - }
T3 ' 4 T Y
o 4 10 i 1
T DEABE 3 : '
3 FEaNEOREE 1111 1
L AL LIS L L - ..J.. A " '
i '.-!1}..?10‘1'4-»”. mﬂb L L e ml.m | .
L bl & ress " + :
GEAES RS I T . ! , j A .
3 3 - . WA IR mES 1l -+
IR USEN CEPE T SERSENENENSA! HERES W 3 } T e
LT‘LI-’!{ P —— 4 s ! -+t
' SanE ' e k b | rrtd 1 w .
- W 1 il "By | 111 LN :

. BRSO . Tt IR Tl :
-+ ISP S ERREARERAE BEEEE LI 4.1 «-ﬂ 1 ! - - :
- B> v B e - rierr b R s - 4 : -~ He ~m -
amEN AR INREON ERGARERE TS E A - 4@4, :4 - B 3 ;_H 1 1 .

WA a1 - St NS SEEwe.nn ot — ¢ - »n_. - + +

Ny m-a e S .

t O U W

e ESISFSSSmsETEsTEEEsEaEEE

SRS ST FETESIEEETSTESES ST srEaEsTEnES

- - e B o b U ———— ety e e -
-t + u‘. S e o SUNISIE S Wi I TS A I A e
—g - — e et

. S e

1

.- — SRS SIS -
+
- m.?,_v - — ﬂv AR I A . .

.

|-

- b —— -

- — e

A . . GRS TGS e —

- YIRS . - .

e RGPS UEFUS A N

- R e e o B L e ——— TS

e -

+—t e ST - - -
1 - ——— . e e gy
—-— e .- - } B . -
4
T T

+ /BN . - - -

| T ]  § - T
N - St = EEamEEEEY TN
=11 gt e -+ e -

R o o W SEANN  — + nlqul\nt.ltli\ ;\_{;ﬂr e -
T . : I =l 1 1 ) Ll
VI . . | =
4 : i i i
=ttt r—tt11Tt e . + - 4
B T 1 _ 1 _
: e = -+ +
1 - 0 1
- 111




Disousoion of fooults

gmodon Qactylon (Dahamm rags). Soo Graph 5ios 2. .

At tho firet analysis, betwoen the ond of tho dry season
and the boginning of the wot peason, Baheama grass was tho
doninant specios. It occupied a percentage area of betwoen
49,9 and 43,6 on both tho small plots and the night paddock.

As the wot senpon progressed into September 1944 thore was
a rapid decrecse in Bohana grase, to 20«80%. The effect of the
biotic factor did not beconme apparent until the third enalysis
in Docanber. At that tinme the percentage of the grase had fallen
to 15 on tho G plots as a rosult of three rotational grasings.
On the CG ploteo, which hed vocoived two rotational grazings,
interopersed by one cutting, the amount of Bahama grase remained
congtant at 26 betwecn Septembor and Docember. On the ¢ plots,
which werce cut repoatedly, there was a rise in the amount of
paharn gress botweon Soptember and Docember, to S4%. This
ecoincidod with a short spell of dry weather which cococurs in
Trinided in October. With the onset of the main dry seacon all
plots showod o very sharp rise in the porcontage of Dahama grasss
Hmmmomomwowlmrlmmﬂmmmmm
converge in Mareh showing tho result of the cutting whioh took
placo on all plots in Decesbor 1944 end February 1940 (soe 05
Tablo I). fj

on tho night paddock, which received a fairly close grasing,
exoept during flush periods of heavy rainfall, the soagonal
trond was showm. Thore wae a narked decrease in tho wot scason
and an inerease during the dry ceason. Throughout the perdod
mmmocmmummmmm
uously gresed ares then on the rotationally grased plots. This
night paddock recoived two weedings in September 1044 and
saruery 1045, which corved to reduce weed campetition by nane

palatable opoclos.
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On reversing the troatments in March 1945, the samo trend
due to the biotic mommmwﬁw,Mm
grazing the original cut plots there was a drop in the emount
of Dahemn groocs as compared with a continuation of the outtings
and-grasing on the CG plote or the cutting of the original
grazod plots.,

Thus the date clearly showod two trends:e

1. eooonal. Bohama grass deoroased repidly in the
wet scason and increased in the dry season.

S« Dlotic. Rotational grezing greatly reduced the
percentage of Dehame grass. From field observation this would
soern to be due to seleoctive grazing causing defoliantion of the
Behama grasc combined with a rejection of shrubby and sonie
shrubby specilesn vhioh are able to gain an ascendenoy. DBahama
grass eppearod to rosist demnge by trampling owing to its tough,
wiry oton.

The continucus grasing, aided by weeding, sorved to maintair
the anount of Dohenn grass at approxinately the same level as
rotational cutting.

Pagpalun gonjugatin (gour grage). oo Greph loe 8.

on the small plots Sour graso was the dominant species at
the end of the wot season, whilet Dahoma grase predoninated at
tho ond of the Adry sonson. In Deccmber 1944 on the amall plote,
Sour grosc occupiod S0-30% of the total ground covers Throughou
the year tho cmount of Sour grass on the night paddock was loss
t.honant.heamupma." :

The graph shows that changee in the perceatage area of
smmaommmlmwmmntombmunﬂﬂo
The annlysos, for both the emall plots and the night paddook,
chow a marked poasonnl inorease during the wot season. Detwoen

- —

1 one amall plote were in the Ii.E. corner of the £iold.
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June and December the small plots increased from about 15% to
85%. On the night peddock the increase was from 6% to 18%.
After the end of the wet season a corresponding drop did not
occur during the following dry season, which was relatively
wet in comparison with the previous one. Pastures throughout
the district did not suffer the same degree of burning as in
1944,

On the cut plots a decrease is shown from December to
March. It did not occur in the other plots which were also
cut in December. This isolated decrease was probably dﬁe to the
exceptionally low cutting which those plots received. Irreg=-
ularities in the height of cutting were inevitable as the only
available device for the operation was the Trinidad brush-and=
cutlass which is used by hand, The low cutting which the €
plots received is reflected also in the high figure for bare
ground, 9.%%, which showed in the March botanical analysis (see
Table III). A further explanation for the drop is that those
plots received no manure whereas the G and the CG plots received
the droppings from the cattle. Thus with the amaller amount
of orgenic matter in the soil the onset of the dry season would
be expected to have a more promounced effect in decreasing the
percentage of Sour grass.

On reversing tho treatments a marked dl.vorsenco of the
points on the greph is showm in May 1945. This is difficult to
explain but one hypothesis supported by field observations is as
follows:= On the G plots and the CG plots the percentage of
gour gress decreased as & result of the dry season, as would be
expected dfter the marked inorease in the wet season. The C
plots which were grazed following the treatment reversal showed
an increase in the percentage of Sour grass. This was possibly
because the previous low cuttings hed served to reduce greatly

competition by shrubby species.
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June and December the small plots increased from about 15% to
35%. On the night peddock the increase was from 6% to 18%.
After the end of the wet season a corresponding drop did not
occur during the following dry season, which was relatively
wet in comparison with the previous one. Pastures throughout
the district did not suffer the same degree of burning as in |
1944,

On the cut plots a decrease is shown from December to
March., It d4id not occur mthsothorplotsmlohmqllo
cut in December. This isolated decrease was probably due to the
exeeptionally low cutting which those plots received. Irvegs
ularities in the height of cutting were inevitable as the only
available device for the operation was the Trinidad brush-ande 1
cutlass which is used by hand, The low cutting whioch the ¢ :
plots received is reflected also in the high figure for bere
ground, 9.%%, which showed in the March botanical analysis (see
Table III). A further explanation for the drop is that those
plots received no manure whereas the G and the CG plots received
the droppings from the cattles Thus with the smaller amount
of organic matter in the soil the onset of the dry season would
be expected to have a more pronounced effect in decreasing the

percentage of Sour grass. _
On reversing the treatments a marked divergence of the

points on the greph is shown in May 1945. This is diffiocult to
explain but one hypothesis supported by field observations is as _'
follows:= On the G plots and the CG plots the percentage of

Sour grass decreased as a result of the dry season, as would be
expected after the marked increase in the wet season. The C

plots which were grazed following the treatment reversal showed
an inerease in the percentage of Sour grass, This was possibly
because the previous low cuttings had served to reduce greatly

competition by shrubby species.
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70 swmnarisce: mmmo-uaaermummi
mthomtmmnmamwmammmmm
diﬂnotoocm-oqmnyonauplot-. The influence of the biotie
mmmsmapmmwm-mdmumm

rmwmzmmmmwuxmmm
palatability. whon it was in flowor it wao not eaten by tho i
animnls, This obmsm:-wwmtmm. vho j

zzmmemmmwmusumm.
mmmmnm.nmumbmormmum
and folded loeves.

liinooa pudice (Sensitive plant). Soo Gmeph NO« e {5

igoge showed a definite response to the influonce of the |
biotio faotors At tho first botonicel enelyeis in Jumo 1904 the
percontage on all the amell plets was bolow 0.5%s Dy December
thomanpomtammmommwmmtmm;%
was 10,5, On one of theso plots the figuro was 20f. On tho ¢G 1
plots, which recoived two grazinge interspersed by one cutting,
Minogn increased to a pock of 5,06 in Docember. In contrast o
those figures, liimose on the out plote at no timo oxcooded 0,86 j?i
On the continuously grazed night peddoock [imoga was lkopt in cheok
by a hand weeding in Decomber.

Following the peoal: shovm in the graph for Decamber all tho
plots were out. This, eambinod with tho onset of tho dry soason,
led to the noneap earance of [iinoca in tho March roadings. Tho
treatmont differonces at the final enalysis, aftor revorsing the i
troetmento, wore amnll end it would Do unwise to drew conolusions
fran the data., ;

Hdmopa can only be considered as o noxious wood in pastures.
nmmgﬂsmﬂarﬂmmmmm.m

nogloctod by the animals during grasing. nmmmm
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in check on the night paddock by tedious hand weeding, which,
however, entails high labour costss It was also reduced to
insignificent quantities in the Latin square by periodic low
cutting. Under rotational grezing it got out of hand in the
space of one wet secason, |

Ageratum conyzoides (Herbe 3 famme). See Graph No. 1.

During the first three months of the wet season Agoratum
inereased on all plots, The inocrease was largest on the grazed ;
plots. The graph does not show the true significance of this :
species because between the second and third analyses, in love :
ember, the flowering stage was reached and after seeding it dded 1,
back before December., Field observation indicated that a total
of approximately 50% on one of the grazed plots was reached. On
the cut plots it did not attain maturity; on the G plots the
proportlions were less than on the grazed plots. After December,
the cutting of all plots, in conjunction with the onset of the
dry season, prevented Ageratum from being recorded as anything
but a trace in the March analysis. :

The stock rejected Ageratum when it was in the seeding stage. .
When short they would have difficulty in avoiding it because of
its close association with Bahema grass and Sour grass. It is
unlikely that it would be relished because of its strong goat-

like mmell and hairy stem.

Blochum pyrenmidatum. See Graph No. 3.
Mnsanimoﬂant oonetituentormmdurm

the wet season. It accounted for 10-20% of the total vegetative i
cover from June to December'. Itmﬂ.dbonnﬂntomhthj,
conclusions regarding the effect of the biotic factor owing to
the irregularities of the graph. The only influence clearly
mwmmsubmmmtmmmmmnw
paddock (sece Table III) was a marked drop coinciding with the




onsot of the dry season.
MMammmmamammmm
roachod e height of more than S to 6 inches. It has a £ibrous

sten but bocause of its low height it was not poseible to oboorwo
mmwmmnmoamwmm

Pomodium opooios. oo Graph Hoe 4.

Domodiun opeoodes formod the most importent logume conotite
uents of tho pagturo. The general average throughout the yoar
wao approximatoly 106 of the total vegotative cover. In omlor
of prevelonce the specics wore:= 1. D. gdsoondons; 8. De gupdmmy;
Se¢ Do trifiomm. In the groph the percentages of those throo
opooios have been added togothor boceuse the individual £luote
uations wore ciniler (see Table IIT). The only proncuncod offoct
shown in the greph 4o the sharp rise to the last analysis. This
wvas carried out on the first of June, about ono wool aftor tho
wot season had bogun. It is poooible that tho incrcase ocourrod
mainly during that week of wot woather,

D« gupinug has large leoathery leaves and was refucod by tho
otock. D. adscondons secmed more palatable end posoesses loaves
of softer toxture. Tho amount of D. $rifiomm was mall in
conparicon with the othor two specios (sec Table III). ALl
throe gpoecios have a prostrate growth habit, excopt for the
flovering culno, This factor, togother with the fibrous otens,
irperts a reoistance to trampling.

Doed Vegetation. Soo Tablog IIX and IV.

The figures for dend vogotation roprosent completoly .
scorchod folinge, devoid of any groen coloration. mm
ococurred only in the lest two botanicol analycos, 1.0, during 3
tho dry seeson, Tho greatoot porcentage was in Mareh, but um'}ffi

|
|
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not oxcood 7.8. As alveady nentionod, the yoar 1945 had o
relatively wot dry-coason.



Bore ground. goo Tables IIX ond IV.

The amount of bare ground vas of oignificant proportions
only in the dry season. The highost figure recoxded under the
msmmmumo.asmmmpmmmm
ing the ezoeptionally sovero outting that those plots rocoived .~
in Docember, On the night paddook the proportions wore higher, -
nanoly 1l.5% and 17.0% in Docembor and March, following weodings
in September and early Decenmber. Thus in omder the koop tho
pasture cloar of noxious weeds 10«17% of totel ground Ver was

oocrificod.

Doy Feddook. goo fable ¥. _
The prodoninant specioe in this paddoock was Savennch gross

(Azonopus gamprosous)s In viow of the close proxinity of this
f£iold to tho night pa_ddock it io surprioing thoat ono should be
prodoninantly Savannah grass and tho other predoninently sour
graps or Boahamn grass according to tho season. It is renarkable
bocause with few exceptions Rough Grasings in Trinidad are estabe
lished by natural recolonisation of waste or arable lands Thore
is no record of the ostablishmont of thie day paddook. Tho
earliest reference to it, in the Fam Diary, wasc mado in 19089,
when it wvae already in existonoe as a pasture and wop gtated to
consist predominantly of Savannah grass. In roply to enquiriocs
onongot some of the older farm workers they said that it was in
existence long before 1929 and that thoe presence of Savannah
graos in contraot to the adjacent Sour gress field was due to
very sovere grasing. They nmaintained that unlese Savannah grass
is ropeatedly "mashed” (tremplod or cut) it dies out,

During the pmecont study tho fiold was heavily stocked in
the day=tine by dairy oattle, draught Zebus and rmless Tho :
analysos show that in tho wot souson approximatoly two-thimds of
tho total covor wo_s Sovennah grege end in tho dry scason about
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onoethim ., Dabana grese remained at undor 5f but thore was a
olight inorcese in the Ary season. TMmotomapmfmm
of the analyses is the sharp inorease in the proportion of baro
mmammumthatoomalnmdrymmho.
fron 14§ to 00f. Tho field beoamo 1ittle more then an exeroioe

mmammmmmaeﬂmwmmammw
otoecking.
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Gonoral Discussion

1. Pogenoration due %o rotatiomal gresing ‘

The changes in botenical composition of the oix spocies |
camprising tho bulk of the herbage have been discussced individe
ually. It is not possiblo to doduce tho influence of those
chrnges on tho nutritive value of the pasture until tho feoding
voluo of onch specios has been thoroughly worked out. Howover,
in genorel temms, there can be no doudbt that rotational grazing
led to rapid degenoretion in tho quality of tho pasture, This
W0 very appevent by the fourth graszing of tho G plots, The
dogeneration on one of these plote emounted to & roversion to
bush, making further grasing imprecticable. There were isolated
ahrubs up to & £, in height, including Christmas buah (Bupatiope
A odormtimy), Wild sage (Lontana gomawa) and Glirdoddia oopdum.
With alternante cutting-and-grazing the reversion to bush was
arrested but these plote presented an unoyen and coarse appoors
ance in contrast to the ropeatedly out plots. The fairly hapd
non=rotational grasging, ocambined with periodic weeding, served
to maintein tho condition of the pasture and prevent tho tonde
encyfhat is alwnys present, for shrubly spooiec to oust tho |
grusoos. The intensity of stooking, however, has to bo ez~
fully controlled, It should be as high ao possible in tho wet
soapon but groatly reduced in the dry soason. This, of courso,
15 not an oagmy thing to arrange, but if it is not done thereo is
mmwmmnmumﬁmwammg
ground, ae was the cape in the @ay paddook exanined.

Whon the exmperiment was planned it was intended to coubine
the results of the botanicsl analyses with yiold data. Although
thayhldaordﬂmurmmmlmdmymm
bocouse of the large changes that occurred in botanicel compos- |
ition. mmmmyumaemmmunmmf
sust incorporete chendoel enalysos 0O 08 tO be able to ovaluato
tho ydelds of tho nutrionts ooparatoly.




" 8, Reoarmondations for futuro invostigations
Ao the study of the natural pastures in Trinided has

rocoived such scant attention the scope for future work is
almost unlinited. The first stop should be the dotemmination of
the nutritive valuo and palatability of tho most important
opocles coprising tho sward, Without such information it is
irpogeible to moko sound doduotions rogarding tho norits of any
particular mnnogenent. Some cultural troatnments likely to yiold
profound results would be (1) a stiff harrowing onco op twice
in the wet seacon, This might load to the eradication of most
of the [iimopa, as woll as probably having pronounced results
on the toxture of tho cward. (8) Poricdic machine mowing at
0«0 inchos. This night serve to kill many of tho shrubby specios
without affeocting the bottan @racoes.

A furthor aspeot of resoarch is selection and breoding for
the improvenent of the indigenous specics. Tropicol pascturos
ere often reforrod to as being dovoid of eny logume associations
It vas found in this study that Dosnodiun spocies accountod for
approximatoly 10 of the sward, The guality of theso logumes is
undoubtedly low but conoiderable variation exicte. There would
apmwmmmmmpmmumm
to rovort to introductions of exotic cpocios.




ozt X
The ability of the following fodders to stand uwp to

gragzing has beon investigatod:e

1. Guatemeln grasg, A heavy stool and tiller mortality
oocurred duo to yprooting by the gresing enimals,

2. Elophant geags showed coneiderable promise as a £oragds
It was grezed rotationally on a field scale by the dairy howd.

Os Brachiorin documbens. The ebility of this graps to
wvithetand grasing and at the same tinme maintain e pure stand
wvas cloorly shoum,

¢+ Indigofora ondocephylia. A puro stond, grazed in tho
wot ceason, repidly beoceme woody. Ite ability to grow as a
ground cover bencath Blophant grase was showm, but it began to
suffer fron woed enoroacchnont.

faxt II
Changee 4in the botanical composition of NHatural Rough

Graging, throughout one yeor, wore studied under the folliowing
gystoene of manogamontie

1, Ge-wockly Cutting, Greéing, and alternate Cuttingeand-
Grasing.

2. Pairly haxd nop-rotational grasing of a night paddook,
combined with hand weeding.

3. Hoavy nonerotationsl grezing of a day peddook,

The resulte have been discussed in terms of (1) the

biotio fector, and (2) tho soasonal iInfluonco.
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