-

e

b

. i

m——
oo -

- @ ———
poo

——

_oeytgu Cocon. Plrs. Rev (1913’}. T 1409,

4

R

Utthzatlon of Coconut Lands -
for Pasture Development

D. E. F.- I-'ERDINANDEZ‘

L LAY

Tho area under coconut in’ Ceylon is ostxmatod to be aréund 1.2 mllhon :
acres Recent estimates based on aerial surveys give-a figure of 600,000 acres as .

existing in ‘monoculture. An appnoc:a.ble portion of this arca lies within the wet
zone Where the annual rainfall is over 75 inches and well dxsmbutod throughout
-+ the yedr: As a result ‘of-this favourable rainfalt conditions, this area is ideally suited
afor tho cultivation®of tropical pasture species. In the intermediate zone where the

oo _mmfall lies between 55 and 75.inches per year pasture production would follow
“ closely the blmodlul rainfall distribution pattern. This means that there’ would be

periods of excess pasmro ultcmnung wuh penods of low production.

e “Under a mature stand of cooonut oonsnderablo space and growth factors arc
- uvailable for the growth of a ground cover of weods. In most instances this weed

cover is $o thick that it becomes a costly oporauon to keep it under control. In

- pasiure production under coconut what one docs is 0 replace this weod cover
¢ with highly productwo pnstum species.

*‘1 i—

Plants growing togcther compcto wnh each other. for essential growth factors

such as light, soil monsturc plant nutrients etc. Competition is a purely physical
process and begins when any one or. more of these t‘actors arc in supply below the

- requirement of the association. Thus when pasture is planted under coconut and

if any one or more of the essential growth factors are in short supply competmon

. for thm l‘actors will :be operatwc T o

"l‘he Effect of Pasture on the Yicld or Coconut

‘When the cultivated ] pasture uttlnzes the available growlh facwr.«, more than the
oxtcnt to which tho natural weod population did. lhen there would be a corres- :

ponding declmc m the yield ol‘ coconut. -

In a mature stand wheré thc crowns are held at a com:dorablo height {from the
ground there would not be any competition for light detrimental to the yield of
cocenut. Below ground level thero would be competition for soil moisture and

. plant nutncnts

From eXperimenits camed out- at Madampc and at Lunuwnla it has becn-
" shown that soil moisture would not be a scrious limitaticn to the'satisfactory

cultivation of a. pasture indér coconut, It has also been shown that competition
for plant nutrients could be climinated by adeguate manuring of both crops.

Madampe is at the Northern end of the Wet Zone: Thus it is seen that in the wet.

zone of Ceylon the establishment of a pasture.under coconut is not dclnrncntnl
to theé yield of coconut provided both- the pasturo and the palms are adequatcly
manurcd.
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The naturally ooc:urrmg pasture specles undcr cocouut in: xbf.: regton are.

unproductive to be economically exploited. Further, thess species do not show -
suficient respotsc to added fertilizers: The yields of the namrally occurring pasture )

species.at Lanuwila due to lcve]s of addcd mtrogen are given m 'I‘ablel
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Tt b.as been estimated that thcse nnturally ocaxrﬂng pastums ‘at thsu' best
have a carrying capacity of 1 animal to 5 acres, The specics present in any region.

are determined not only by evolution leading 16 adoptationito loca!, conditions, . .l~ ;

but aiso by geohistory. Geohistorical effects such as isolation may lnmt the Yines .
of evolutionary advance that large- floristic differences dcvclup bctween regions

which are otherwise.ccologically. smular Plant mlroducuons aim to remove the..,
geneticat limits Lo producnon by prowdmg plants and specific characters. cuh.cr _‘

for direct use or for use in brwdmg programmes. ‘Thus the only. logical way- to

improve production in ‘the region is 10 introduce new speties ‘with high yield.and 4

production poteatial; It is- appropriate:to menlion here. that introductions of few
pasture plant species have pla)ed a significant role in the dovelopment of the. canle
industry in Australiz and in Gther paris-of the World. In Australia for example |
the carrying capacity based on: -natural’ pasture was L. animal to: 50 'ncres in céridin
regions, With improved pasturé.based on introduced species n has becu posmb!e
to mcrcase the carry:ug capamy to \ animal to 2 acres. . e 3
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“The suitability of mtroduoed spec:ﬁ for any Iomhty is mca.surcd in u.:rms "of .

production during the growing scason, palatabllny, tolerance and quick recovery
[rom extremes' of soil moisture COndl.llﬂnS nutritive. value of the edible parts and
the efficiency-of recovery of added mlrogen Asa preliminary ricasure 'the Coconul
Research lnstiute evahuated -and compared thd pasture species B. brizaniha ond .

'TABLEI S e

s

B, miliiformis, that had been introduced 10 the country eatlier, for smmh:'my torbe -

grown under cocoiut. Thls study has shown that——-

1. 8 mrhgfomus is less. compemwo than B. bnzaml:a wnh coconul. o

2. B. miliiformis responds more to added mtrogen ‘under the shade prevtuhns
undér coconut thasn B. brizantha.

3. B ndh‘:farmls wnhstands grazing and drougm as well as A, bn:amha
4 Ammal preferenco of . B. miliifor: als s more than that of B. brizantha.’




Cattle grazing on pasture under coconut.

suitable pasture species for cultivation under coconut.

recovery are given below (Table 2).
TABLE 2

under coconut

On the basis of these findings B. miliiformis has been recommended as a

Subsequently a large number of species and varieties have been introduced
for evaluation in this special environment. The yields obtained with a fairly heavy
dose of nitrogen application (200 1b./N /acre) and the percentage of nitrogen

The vield and percentage of nitrogen recovery of pasture species grown

Species
B. mihiformis
B. mutica
Paspalum commersonii
Paspalum notatum
Paspalum plicatulum
Digitaria decumbens (Pangola)
Panicum coloratum
Setaria sphacelata
Eurocloa spp.

D. M. Yield
(/b./acre /year)

15,426
10,666
10,812
13,193
12,824
15,047

8,919
14,268
11,598

o

Vo N recovery

30.82
21 .92
22.83
36.73
33.29
37.62
27.53
32.14
33.47
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Tho more pronusmg ot' thcsc spec:es are belng subjectod to detaaled studles at .
Lumuwila and Madampe. . ° ) 7 . T i . ,
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Use of Nitrogen for pasture production tmder coeunut

" When other factors were not limiting, increased gmss growth from thn use..
of fertilizer nitrogen has been demonstrated in many aréas of the tropics. In the
Virgin Island, where fertilization of Pangola grass. wuh ‘ammonitim sulphate in
amounts eqmvalent to 0,75,150, and 300 lb. of N per acre was done ywlds of
3.1,4.6,5.4and 7. 3tonsofdrymatter rcspeclwclyhavebeanrepormd. A = _
It is well known that the ‘growth potennal of tropwal gmsslands m areas wnh Fhr Cadagr

adequate rainfall is quite remarkable. The highest:dry matter ylelds mngmg from ~

1 to34ton3peracre/yea.r havebecnmponed fromPucrtono - "

_ Under coconut, apart from soil mozsmre, hght appeats 10 be tl;c mjor hmmng
factor for obtammg high yields by the use of fertilizer'N. _However there appear - S
to be large varictal differences in the response to added fertilizer: N under the . T

shade provailing under coconut. In’ this mpect iboth B, milhfarmis and’ Dgglraria AR

decumbens have been found to be superior 1o most of "ths- other species tested. f Lo

The data from some experiments on the use of high levels of fertilizer nitrogen ;

apphcd on B. milu_’formis and D(g:raria decumbens at Lunuw:la are’ summansed . ot

in Ta.blc 3, . S . .-u..-,:‘- ol

'TABLE 3

Levels of N:trogen npplied; herlmge yield anﬂ crudc protem oontcnt ot‘ =
B. miliiformis and D, decumbens. Levels of fertilizer N applixd ad

hetbage yield d.m.-lb{aue/ym " RITT : o

B. Miliiformis D{g;mﬂa decwnbem ORI
“Yield - Y C.P.- 0leaf CRCP T L
T t T p—— T ' . ,H- «. . - ""7 : t*“‘:" * 1&?}‘:“ T ‘%T ks
2N e 8,01 6.4 .7 - 859 '~ 8.9 I
40N . -, 11:210. 6.9 ' 12438 . 9.6 -
8ON .. ., 12360 O 7.2 - 12826 . 99 ...y
ON: .. - ... 130601 967 7132017106 ‘

The data show that substantial yield i increases both in’ dry matter nndcmde L
protein have been obtained at moderetely high levels of applicd N. At Lunuwila. = .~ <.
when both these trials were conducted, it has been possible to ebtain over 800 ' o
cow grazing days per year from a pasture of B. miliifformis fertilized with'60.1bs. -~ = <

N per acre per year using (Smdh: X Smha.la) cross: bred cows wenghmg appl'om-'“ 4
mately 600 lbs. cach. - . W
ijed Pastum " v .; “ ; " ‘:.a.'r: - ' ",:5 ;:; " ﬂi1_;b";.w _y ; : ’ -.,._“..‘ e
The role of a legume in a pasture ig’ two fold. 'nn:ﬁrst is. to mmthzmm-
tive valie of the herbage by i increasing its- protein content and the second is the
transference of nitregen fixed by, the legume 10, the grass. Therefore a suitable *.
legume in a pasture should possess an efficient” Rhizobiim symbiosis associated
with a high yield of dry matter and crude protein and ability 1o persist. 1 under
grazing conditions. It is often argued that tropical legumiés are unable to “build

up enough mtrogun in the soil to maintain’ pasmre producuv:ty at a high level. -
| ' ' o



This is due particularly to the adverse environmental conditions such as high soil
temperature and the rapidly alternating dry and wet soil conditions. However
Graham (1951) has shown that Centrosema pubescens was able to support a pro-
ductive perennial pasture in the wet tropical coast of Queensland.

The mixing characters and the persistency under grazing conditicns of Cen-
rrosema pubescens, Pueraria javanica and Calopogonium mucunoides growing in
association with B. miliiformis under coconut were studied. The dry matter pro-
duction of all three legumes was comparatively low. Only Centrosema could with-
stand grazing to any extent. This is due to the fact that Centrosema has a number
of dormant buds at the base of the stem and even when grazed to ground level
could regenerate by the development of these dormant buds. Tt has not been
possible to estimate the amount of nitrogen added to the pasture by these legumes .
Although the cheapest source .of nitrogen for a pasture is that derived from asso-
ciated legumes, until such time as we develop suitable species that are able to
associate with vigorously growing trepical pasture species under grazing conditions
we have to depend on fertilizer nitrogen for increased grass production. Further.
suitable strains of Rhizobia capable of fixing sufficient quantities of nitrogen and
surviving under the adverse environmental conditions have to be isolated before
we can depend on legumes to provide at least a portion of the nitrogen required
for our pastures to maintain them in a productive condition.

Fxcess grass converted into hay and stored in hay racks without
loss of animal acceptability
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Conservation. - *-* - S Do ‘ .
Grass has always been the chedpest source of food for ruminaats. Profitability "~ - 5
of a cattle husbandry project depends on ths availability of cheap food round the e i
year and its efficiént conversion into a‘markatabis product. Except in the wet zons, "+~ TR e
production of pasture wilt be seasonal so that there will be periods of excuss grass - .
followed by periods of want. To tide over such difficulties one has to resort to
feed conservation. During tho Maha rainy scason, hay making is less likely to
succeed due to the heavy showers experienced. Since' ensiling is independent of
the weather conditions it appears to be the most feasible alternative method ot
conservation. However, excess grass remaining at the end of the rainy season can - .
be made into hay in the field and stored for use during the drought. At Lunuwila, :
it has boen possible to conserve, one cut taken'in' Japuary, as hay and stored in .
open sheds for.over 4 months without any loss of quality or animal accoptability. -

L Y AT TR e T
A suitable animal for the greg® - = "0 T L -
From the foregoing it is setn- that siitable species of pasture plants could be -
grown under coconut in the wet zona without. any -detrimental cffects ‘on the:
palms. The success of an animal husbandry project in this-zone therefore-depends -
on the efficiency of conversion of this grass into milk and/or meat. It is known .
that the bulk of the cattle population in the low country is found in the coconut .- .
growing areas. However, the indigenous cattle found in the zone are the descendants © - 2"
of a primitive type that has been indiscriminately crossed with various Indian - -,
broeds and this population is called the “Sinhala cattle”. The average weight of . -
an adult Sinhala cow is 450 lbs. yielding 5 pints/day over 250 days per lactation, 5.5 - - .
under excellent management cohditions. Under village conditions the yield is - ° = -
as low as 1.5 pints/day, For all intents and purposes such an animal is an.inefi- - . - =~ :
cient converter of grass into milk and meat. Various cross-breeding policies have EET
been promoted and carried out in the past to improve caule production in the -
region. Attempts have been made to improve the indigenous cattle by. cross-bree-* -
ding with Indian breeds such as the Sindhi, However the improvement obtained _
has not been substantial for economic eiploitation.. Considerable attompts have.,
been made to cross Sinhala cattle with-temperats breeds, The,popular temperate: **
_breeds used in this country have been the Jerséy, Friesian and the Ayrshire. In
all thess crosses, congiderable improvements in yield have been recorded in the Fy. -,
Tt is well known that this increase in'yield is die to hybrid vigout. However in '~

v T, LT

all instances there has been a progressivé decrease in yield'in the subsequent gene- ., N .
rations. This drop in yisld has been attributed to lack of adapubility. Attempts . ~
have also been made to back-cross the Fyito tlie two parent breeds, In botlreases: = “¥.r

there had generally been a docrease in yield of the progeny.. Reviéwing the daty <+
from all these exercises Prof. Mahadevan states that “the conclusion is inevitable
that in areas of medium agricultural potential in Ceylon @ three breed rotational.
cross-bresding programme for milk involving*Zebu; Jorsey' and! Friedlan-cattle™. -

has the greatest chances of success at the present time”, It must be mentioned hers.-

that although the cross-breeding programmes carried out earlier haveé not yielded
the desired results, still as a result of theso we have beén lefi with n'bétter foundation
herd to implement the three-breed rotational crosi-breeding programme suggested < -

by Prof- Mahadevan. Thero are good chances of this threc-breed rotational pro-

gramme yiclding the desired type of amimal,, -~ .7 -
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