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A band of experts took succour and new hope
to the pineapple growers of Hawaii . .
Tobacco yields went up as much as
cight and even ten-fold in Rhodesia . .
Sugar cane sprang luxuriant

and green and towering

in lately threatened fields of the West Indies .,

Fammie threatened from the skies —

and then the exulting peasants of Pakistan,

India, Iran and other countries

swept into heaps the lifeless bodies of

myriad locusts which had so recently promised doom . ,

The heartening story of Shell success
against agricultural pests and diseases
strides around the world.

Shell fungicides, nematicides,
selective weed killers
and insecticides are at the service

of all mankind

an island-wide service
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FEHTILISERQ

For all Crops

~ The Ceylon MANURE WORKS

Works : Kelaniya—Offices : Colombo

2——J. N, B 67687—1,357 (B/56)
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SHAW WALLACE & HEDGES

LIMITED

Specmhsts in

FERTILISERS o

FOR CEYLON CROPS

Sole Suppliers of

STERAMEAL

(Sterilised Animal Meal Black Label)

THE IDEAL DRESSING
for
NURSERIES and YOUNG PLANTS
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! USE
‘GAMMEXANFE’
DUSTS s
T0 '
PROTECT

MY PADDY

{1XF (g)-438

'E'

‘GAMMEXANE’ DUSTS D025 and D.120 for control of
Paddy Bug, Pentatomid Bug and Paddy Thrips.

Other Plant Protection Products:

‘GAMMALIN’ 20 for Stem Borer.
‘DIDIMAC’ DDT Liquid and Dispersible Powder for
Swarming Caterpillar,

‘AGROSAN’ GN for seed treatment.
‘AGROXONE’ 4 for weed-free crops,
Aveitabie from most C.AP. & 5. Sociﬁtfes and L.C.1. Distributors.

IMPERIAL CHEMICAL INDUSTRIES

(EXPORT) LTD.
{ Incorporated in England. Liability of Members is Limited.)
«, (A subsidiary company of Imperial Chemical Industries Ltd.) .

P. C. Box 352, Colombo. f!ﬁ :}_.

252


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/
http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

i

MAXI CROP | THE LIQUIFIED SEAWEED

by

¢ Contains all basic foods and trace elements necessary for healthy
plant life

ol
=

Presence of hormones promotes vigorous root growth

e
o

A perfect soil conditioner stimufates bacterial activity

[
E

Eliminates overdose by reason of organic nature

The feed for all crops at all stages

i (/deal for Tea, Rubber, Cocoa, Paddy, Vegetable and Flower Plants)

Q. R. | THE HERBAL COMPOST MAKER

% Reduces rapidly all forms of organic waste into brown, sweet smelling
compost rich in nitrogen

b

% WVidely used and economical

Compost Grown Vegetable, Flower Seeds and Numerous other CHASE'S aids to
Better Cultivation are also available.

Sole Agents

FERGUSON (CEYLON) LTD

fl I8, BAILLIE STREET, COLOMBO |

Digitized by Noolaham Foundation.
noolaham.org | noolaham.media
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Flies—even those resistant to previously effective insecticides—can be controlled speedily and decisively
with MALATHION. A new, powerful, multi-purpose insecticide, MALATHION is the only organic phosphate
that offers high insecticidal properties with low mammalian toxicity. A single treatment with MALATHION
controls flies for periods up to 21 days—depending on local conditions. MALATHION is easy to apply and
is described as “one of the safest insecticides to handle”. British-made MALATHION is now available in
insecticide preparations—from manufacturersin the Commonwealth, If you are not yet using MALATHION,

ask your usual supplier for details and put it to the test.

MALATHION controls flies in—

Cowsheds, pig and calf pens, stables and sheep barns, poultry houses, yards and other areas
housing farm animals ; on manure and garbage heaps ; along fences ; around meat processing
and similar establishments; around water troughs, and in many other places where flies
gather or breed in large numbers.

CYANAMID PRODUCTS LTD

AGRICULTURAL CHEMICALS DEPARTMENT
BUSH HOUSE - ALDWYCH . LONDON . W.CG2
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| «CROCODILE” BRAND ESTATE TOOLS

The most popular brand in Ceylon to-day ; lasts longer than any other make

MAMOTILS, AXES,
CATTIES, BILL
HOOKS, ALAVAN-
GOES, MAMOTY
FORKS, TAPPING
j KNIVES, QUIN-

TAXNIES, ETC.

Any Defective Tool Repluced Free of Charge

FINEST QUALITY i KEENEST PRICES
SOLE AGENTS :

BROWN & COMPANY, LIMITED

COLOMBO * HATTON * NAWALAPITIYA

; ' RANSOMES ?
MG.S KEROSENE TRACTOR

Complete with a comprehensive range of implements specially
designed for use with this economical machine

Sole Ceylon Agents— i
THE COLOMBO COMMERCIAL CO., LTD. i

(INCORPORATED IN GREAT BRITAIN. LIABILITY OF MEMBERS IS LIMITED)

== T e e e e

Digitized by Noolaham Foundation.
noolaham.org | noolaham.media
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Pit

Protect your crops & produce

with the

KESTREL

POWER

A——1 ) —

Cheap & easy to operate

Weighs only $0 Ibs.
Rs. 1,400

Rs. 150/- extra for underchassis
of 2 wheels

Rs. 200/~ extra for underchassis
of 4 wheels

Rs. 120/- extra for lighting set

Hand Dusting Machines
also available

E‘;\ = ' I
BROWN & CO., LTD.

AGRICULTURAL DIYISICN
COLOMBO RATMALANA
(Sales) {Service)
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PEST CONTROL in PADDY

TO OBTAIN INCREASED YIELDS IN RICE
use
Phenoxylene 30 ggqinst weeds
Psylortox 250 qgainst insects

Tried and tested by
FISONS PEST CONTROL LTD. OF CAMBRIDGE

oy

A

: @

Available at

Wackweods

LIMITED.
P. O. Box 91, COLOMBO

SEEDS!

For your requirements of guaranteed Seeds

of all

Tropical Agricultural Crops, Cover Crops, Green Manure
Crops, Shade, Fence, Fuel, Timber & Ornamental Hedge
Trees, Grasses, Food Crops, Ete.

also

Insecticides, Snail, Slug & Rat Poisons, Baskets, Limé, Etc.

CEYLON PRODUCE AGENCY

SEEDSMEN — EXPORTERS — IMPORTERS
MATALE, CEYLON
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“HARCROS" forks are the outstanding tools for
soil cultivation in Ceylon. They have been on
the market for 20 years during which time
improvements in design have been introduced and
today the “Harcros” fork is without equal
anywhere. Every fork is completely weldless.
Every fork is guaranteed.

“HARCROS" mamoties are hammered from the best British Steel.
This is but another of the fine products marketed under the brand
name of *“HARCROS".

HARRISONS & CROSFIELD LTD

Incorporated in England Liobility of Members is Limited
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ANIMAL
FOODS

“MORLAC” “XTRALAC”

Better than ordinary Poonac
and cheaper too
—Suppliers to Government Farms—

Supplies available from your local Dealer or

Direct from

BRITISH CEYLON CORPORATION LTD

HULTSDORF MILLS, P. O. Box 28|, COLOMBO
Write for a leaflet giving cnalyses & full description

NOTE:—When changing diet remember to do it by decreasing the quantity of old food and
increasing the quantity of the new food EACH MEAL until the animals are on a full diet

of the new feod.
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PHYTOMORPHOLOGY

THE INTERNATIONAL SOCIETY OF PLANT MORPHOLOGISTS

was established in January, 1951

The Society’s official organ, PHYTOMORPHOLOGY, is devoted to all
branches of plant morphology and includes original articles as well as critical
reviews. It is edited by Prof. P. Maheshwari in co-operation with a number
of advisory editors. Articles are accepted in English, German or French.
The membership fee of the Society is as follows :

Life membership fee
Rs. 200 (India); £20 (Foreign)

Ordinary membership fee
: Rs. 20 (India); £2 (Foreign) per annum

Members are entitled to the publications of the Society without an
additional charge. Institutions can subscribe to PHYTOMORPHOLOGY by
paying Rs. 30 (India); £2 /1o (Foreign) per annum.

Payments may be made by a bank draft, international monéy order |
or UNESCO coupons ; [

payable to the
INTERNATIONAL SOCIETY OF PLANT MORPHOLOGISTS

Editorial matters may be referred to the

Eprror
PHYTOMORPHOLOGY
and

correspondence on other matters may be addreszed fo the

SECRETARY-TREASURER ="
INTERNATIONAL Sociery ofF PrantT MORPHOLOGISTS
DLPARTMINT (’)F Bom\w UNIVERSITY 01: Dernr, Dergr 8 |
-INDI1A -

Digitized by Noolaham Foundation.
noolaham.org | noolaham.media
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THE INDIAN COCONUT JOURNAL

(Published Quarterly by the Indian Central Coconut Commitiee)

The only Journal devoted to the Indian Coconut Industry. Circulated
extensively in the States of Cochin, Travancore, and Mysore and the Provinces
of Madras, Bombay, Orissa and West Bengal. Is read in dozens of Libraries,
Colleges and Research Institutes. Ideal medium of advertisement to reach the
teeming millions of the rich coconut growing areas of India.

RATES FOR ADVERTISEMENTS Ras.

Back cover (outer) . . .. per insertion .. 73

. Front cover (inner). . o = ce T
Back cover (inner) . 5 .. 68
Inside page not famng mudmg matter e sy U
Half page & .. 30
Quarter page i P 15

All space facing reading mat\‘:.er cha.rged 209, extra.

SUBSCRIPTION RATES

Inland or Foreign  Annual .. Ra. 2/- (including Postage)
do. Single copy .. -[8]-

For further details please apply to —

THE SECRETARY,
Indian Central Coconut Comrmt-t.ee
Eranarvram, 8. India

INDIAN JOURNAL OF GENETICS AND
PLANT BREEDING

Founded in 1941. Published twice a year,
in June and December

Contains original articles on research and

techniques in plant breeding and genetics
and the allied fields

Membership fee : Rs. 10 per annum.
Annual subscription : Rs. 15 in India, Rs. 16 abroad

Address all communications to—
THE SECRETARY,
Indian Society of Genetics & Plant Breeding,
Indian Agricultural Research Institute, '
New Delhi 12.

Digitized by Noolaham Foundation.
noolaham.org | noolaham.media
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THE GRASSES OF CEYLON

Peradeniya Manual No. 8

by
S. D. J. E. SENARATNA B.Sc. (Lond.), F.LS.

Systematic Botanist

Department of Agriculture, Ceylon

lHlustrated with fifty-two plates, one map in colour
and five text figures

Rs. I5 per copy

(exclusive of postage)

Apply to
THE AGRICULTURAL OFFICER, PUBLICITY DIVISION
DEPARTMENT OF AGRICULTURE, PERADENIYA, CEYLON

SOME DISEASES OF POULTRY

IN CEYLON

THEIR RECOGNITION AND CONTR:é‘L

Peradeniya Manual No. ¢

Published by the Department of Agriculture, Ceylon

50 cents per copy

{exciusive of postage)

Arply to

THE AGRICULTURAL OFFICER, PUBLICITY DIVISION
DEPARTMENT OF AGRICULTURE, PERADENIYA, CEYLON

Digitized by Noolaham Foundation.
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OFFERS SUCH A RANGE
§ i OF FINE IMPLEMENTS

Farmers own records prove again and again
that only Ferguson meets the requirements of
both large and small farms. Whether you
farm 10 acres or 1000 acres, you can increase
production and cut costs with the Ferguson
system of complete farm mechanisation.

IT WILL PAY YOU, TOO,
TO FARM WITH

?W

BROWN & CO. LTD

Agricultural Division

COLOMBO & RATMALANA
(Sales) {Service)

: OFFSET DISC
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TROPICAL AGRICULTURIST

Yolume CXIl Number 2, April-June, 1956

Published Quarterly By ! Advertisement Rates

DEPARTMENT OF AGRICULTURE (Per Insertion)
|
PERADENIYA, CEYLON Contract  Casual
Full Page .. Rs. 30:00 .. 35-00
. e -00
Subscription Rates Half Page .. Rs. 17-00 19
(Inclusive of Postage) | Quarter Page .. Rs. 8:50 .. 10:00
: Single || Back Cover .. Rs. 40:00 ,. 50-00
Annua copy ! 3 i
Local . Rs. 500 .. 1-50 Inside Back .. Rs 35-00 .. 40°00
India, Burma and Inside Front .. Rs. 3500 .. 40-00
Pakistan .. Rs. 650 .. 200 All correspondence and payments
Abroad . Rs. 8-00 .. 250 should be addressed to AGRICULTURAL
OFFICER {PupLicrty), PUBLICITY
Exchanges should be addressed to the DiviSION, DEPARTMENT OF  AGRI-
LIBRARIAN CULTURE, PERADENIYA, CEYLON.

Registered as a newspaper in Ceylon.

NOTE TO CONTRIBUTORS

(1) Manuscripts for publication should be typewritten on one
side of the paper at double spacing and sent in duplicate to the

Editor, Tropical Agriculturist, Department of Agriculture,
Peradeniya, Ceylon, :

(2) Articles should be divided into sections, each headed by
a caption, and concluded with a brief summary, if necessary.

(3) Text figures and photographs must be (a) suitable for
reproduction, (b) supplied with legends typed on separate sheets
of paper, and (c) separate from the text but allocated to sections
of the text.

(4) References should be numbered in the order quoted in
text, and should contain names and initials of authors and title
of book or paper.

(5) Titles of manuscripts should be brief.

Digitized by Noolaham Foundation.
noolaham.org | noolaham.media
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EDITORIAL

Technical Assistance in Agriculture

.. THE YEARS since the last World War have seen a remarkable development
in the field of technical assistance to under-developed countries of the
world. This was due to a realization by international groups working for
the amelioration of economic conditions that the great disparity ‘of levels
~of economic development existing between different parts of the world
" -necessitated the provision of such assistance, if the standard of living in
these under-developed countries was to be raised even to the minimum
which modern social concepts demand.

Accordingly, the United Nations through its Economic and Social Council
and the specialized agencies working along with it, resolved in 1949 to
provide this necessary assistance in various ways such as by arranging
for teams of international experts to visit under-developed countries whose
governments requested advice on economic development, awarding fellow-
ships for training experts of such countries abroad, assisting governments
to obtain technical personnel, equipment and supplies, ete. In order to
make these objectives possible, funds were made available both by the
United Nations and the specialized agencies and a programme of expanded
technical ‘assistance was started which enabled any under-developed
country, at its own request, to obtain assistance within the scope of its
provisions. The governments of the latter countries had, on their part,
certain obligations to fulfil, but these were only such as would permit of the
fullest use being made of the assistance provided. Among the specialized
agencies which have contributed their share of technical assistance to these
under-developed countries are the Food and Agricultural Organization
(F. A.0.), the World Health Organization (W. H. O) and the International
Labour Organization (I. L. O.).

Since 1950 Ceylon has had the benefit of the services of a number of
experts from F. A. O. They have been concerned with various aspects of
food production, agricultural extension and animal husbandry. Up to date
we have had 32 specialists comprising agronomists for dry farming and
sugarcane, agricultural engineers, a statistician, agricultural extension
experts, plant pathologists, food and rice-processing experts, plant and
equipment specialists, forestry advisers, animal husbandry and poultry
experts, veterinarians, etc. These experts have been of different nationali-
ties and have remained in the country from six months to two years
generally, but in a few exceptional cases their services have been retained
for over five years in view of the valuable work they have been rendering
during their assignments. Ceylon has also benefited by fellowships which
have been awarded by this agency to officers especially selected for the
training required.
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F. A. O. has also, in accordance with its declared policy, held a number
of seminars and training centres in various parts of South-East Asia on
subjects of importance to the region, e.g., paddy breeding, soil fertility
with special reference to paddy soils, and representatives from Ceylon
have attended these. The agency also acts as a clearing-house of technical
information on matters connected with food and agriculture.

It is interesting to indicate here that over 5,000 experts have been provided
by U. N. O. and the specialized agencies since the programme of technical
assistance was started in 1950, and over 8,000 fellowships have been awarded
during the period. Though Ceylon has been, for the greater part, a
beneficiary under this scheme it has also in a small way contributed its
share towards supplying specialists in certain fields of activity. A few of our
doctors have gone out to make their contribution in less-developed parts
of the world, particularly in preventive medicine, and in agriculture, it
is gratifying to note that apart from assistance rendered at various seminars
and training cenfres by two of our specialists, Ceylon has supplied a
veterinarian and a leader of an agricultural mission to more under-
developed countries. So much for technical assistance under F. A. O. and
its related agencies.

To turn now to another organization which has as one of its main
objectives the provision of technical aid in various forms to countries in
South and South-East Asia for the promotion of their economic develop-
ment. This organization, initiated in 1950, is known as the Colombo Plan
for the Co-operative Economic Development of South and South-East Asia.
The object of the Colombo Plan is to supply this technical aid to these
countries where ‘ living standards are distressingly low and poverty, disease
and ignorance constitute a challenge to human conscience, let alone world
peace and economic progress’. For the purpose of achieving its objectives the
Colombo Plan countries have set up a Council for Technical Co-operation
with its headquarters in Colombo. As in the case of the United Nations
agencies, experts are made available to the countries of the region
and technicians trained in countries where such training can best be
provided. In addition, aid is provided either in cash or kind ‘for the
economic development of the region.

It is interesting to note that during the five years of the existence of the
Colombo Plan Technical Co-operation Scheme nearly 1500 experts have
been provided to Asian countries participating in the plan and over 5,000
men and women of the region have been trained in one speciality or another.
The major contributory countries are the United Kingdom, Australia,
Canada, New Zealand and the United States of America. Recently, Japan
has been added to this list. Ceylon has every reason to be thankful to the
Colombo Plan Technieal Co-operation scheme for the considerable assist-
ance which has been rendered to it by the various participating countries.
The article in the current issue of this Journal by Dr. N. Keyfitz, Director
of the Colombo Plan Bureau for Technical Co-operation, admirably
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outlines the scope and operation of the scheme in respect of technical aid
to Ceylon. Australia has recently capped its numerous benefactions under -
the Colombe Plan by the grant of a sum of £150,000 towards the establish-
ment of a Research Institute for the promotion of agricultural research in
the Island, with particular reference to paddy research. This is in keeping
with the generous donation of £500,000 by the New Zealand Government
towards the establishment of a Dry Zone Research Station at Maha Illupa-
lama. Canada has also added tfo its numerous contributions under the Plan
by providing for the construction and equipping of up-to-date laboratories
for the Faculty of Agriculture of the University of Ceylon.

The last and the most recent of the major technical aid agencies which
_ are collaborating in the economic development of the Island is the Inter-
national Co-operation Administration of the U, 5. A, (I. C. A). By an
agreement entered into with the Ceylon Government, this country agreed
to provide aid in various flelds of economic development to the sum of
five million dollars for the 1956 fiscal year. The provision for land develop-
ment amounted to over a third of this appropriation, but agricultural
extension, research and education also received a share commensurate with
their needs. The aid under this programme wiil be utilized in three ways,
namely, for the supply of technical personnel in specialized fields of work,
the training of local technicians, and the supply of stores and equipment
essential for defined objectives. Part of the provision under foreign train-
ing and observation will be utilized for sending a high-level team of
Ceylonese agricultural and educational officers to the U. S. A, and other
countries to study the integrated facilities of agricultural extension,
research and education available there. It is anticipated that aid under
the I. C. A, scheme will be given in fuller measure in succeeding years.

Before concluding this survey of technical aid to Ceylon under the
various agencies, reference may be made to the Rockfeller Foundation
which, for several vears, has assisted not only under-developed countries
but also advanced countries in training personnel in specialities for which
there are no facilities locally and in other ways. Recently Ceylon has
benefited by a donation of essential physico-chemical equipment from this
source,

It will be observed from the foregoing paragraphs that countries like
Ceylon are indeed fortunate in that, through the agency of these technical
aid schemes for economic development, they can promote within their
boundaries fields of activity which hitherto have remained potentially
unproductive. But it is incumbent on the recipient countries to take full
advantage of the facilities offered under these schemes by the provision
of understudies to the foreign experts assigned to a country, by giving
full and prompt consideration to the technical advice they receive, by
undertaking the sustained effort required for economic development, and
by providing the necessary financial support to the projects initiated at
their request.
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Ceylon has indeed much reason to be grateful to these technical agencies
and participating countries for the generous contributions made by them
to “ ensure the attainment of a higher level of economic and social welfare
for its population ”. And as this Department has received a fair share of
the benefits conferred by them, it is only fitting that the Tropical
Agriculturist, its official journal, should express its warm appreciation of
the practical co-operation which they have extended in such large measure
to the solution of the agricultural problems of the Island.

Errata

Tropical Agriculturist, Vol. CXJ, No, 4, 1945
. 267-275-—Hirigala should read Hiriyale
. 268, first column, line 24— Maoya should read Mecoya
. 268, second eolumn, line 13—kariya shonld read fiya
. 268, second eolumn, line 34—209% should read 29,
. 2570, first column, line 2— V. 8. Perera should read V. (. Perera
. 273, second column, line b—Gonawaite should read Ganewatie
. 273, second columm, line Y— Dewale should read Demala

il s v = B - M=
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ARTICLES

The Colombo Plan with Special Reference
to Ceylon’s Food

N. Kryrrrz, Director, Colombo Plan Bureau of Technical Co-operation

THE cOLOMBO PLAN is the sum of the
development plans of the countries of
South and South-East Asia. It has
always been clear that these are national
plans and the effort that would go into
implementing them would largely be
national effort, but the statesmen who
gathered in 1950 to consider economic
development saw that the citizens of a
country are likely to be stimulated by
the sense that other countries are
interested in their progress, and that
there were possibilities of useful inter-
change of technical assistance and
capital aid. In the past six years sub-
stantial benefits have been realized, and
the Colombo Plan has become a symbol
of co-operation among free peoples. Not
only is the Plan as a whole worked
out by individual countries, but the
co-operation which is an important part
of it is negotiated in every instance
between a requesting country and a
donor country.

It is a happy feature of the Plan that
many of the countries of the area are
both donor and receiving. Ceylon, for
example, is providing training for
Burmese and Malayans in the organiza-
tion and administration of co-operatives.
Village workshops for the production of
brick and tile in Ceylon are heing
organized by an expert from India.
India again is providing a superintend-
ing irrigation engineer for the Gal Oya

Received 12.8.56.

multi-purpose project. Ceylon is train-
ing Asians in engineering technology at
the Gal Oya Technical Training
Institute, and a group of Vietnamese
local health personnel in a project
supported by the United States. How-
ever, since the partners outside Asia
have the largest available accumulation
of skill and capital, the greater part of
the Colombo Plan assistance to
countries of the area still comes from
the west,

Under the Technical Co-operation
Scheme of the Colombo Plan places are
provided for trainees from the area, and
experts and equipment are sent to the-
countries of the area. With sound
choice of the fields of activity, skilful
selection of trainees and of experts, and
provision of the conditions necessary
for the effective work of experts and
ex-trainees, the Scheme means much
for development.

There are at the moment in Ceylon 68
experts brought out under the Scheme,
of whom 31 come from Canada, 16 from
Australia, 9 from the United Kingdom
and 7 from New Zealand. The ideal
project is of a self-liquidating character,
in the sense that Ceylonese carry on
after the foreign expert has left, rather
than in the sense that the project
terminates. Thus the fisheries biologist
who has come to Ceylon under Colombo
Plan does not find the places where the
fish are, and their habits, and set these
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results down for all later generations of
fishermen. He rather develops a method
of investigation, obtains some preli-
minary results, and trains a Ceylonese
to continue the work—perhaps to do it
better. To help raise the level of skiil
of Ceylonese, and so facilitate their
independent work in the future, is the
object of all technical assistance projects
going forward here.

Through its agriculture, Ceylon has
achieved just about the highest standard
of living in Asia. National income per
capita is not an accurate measure of
this because it is biased towards market
production as against direct production
for subsistence, but it provides a rough
indication. Ceylon’s average in 1953 was
Rs. 540 against India’s Rs. 285. It might
be argued that it is sufficient to hold
this high level, and that further develop-
ment effort is unnecessary, but for
several reasons it is impossible to take
this view. The most obvious is that
democracy and nationalism in Ceylon
are associated with aspirations not satis-
fied by present income. Secondly, an
economy based on the export of tea,
rubber and coconuts is subject to much
fluctuation, and diversification is a
means of defence against undesirable
repercussions of outside market changes.
Thirdly, because of technological change
the products and methods developed in
one era may not serve in another. In
rubber, for instance, synthetic is a new
market factor that must be faced. Even
if synthetic is disregarded on the ground
that natural has stood up well and
world sales in 1954 were 70% greater
than 1937-39, the competition of natural
from other countries demands increased
efficiency in Ceylon. Fourthly, popula-
tien is growing rapidly, and an increase

in food production is required if people
are to eat as well as they have. More
than 300,000 births are each year
balanced against less than 100,000 deaths,
so that natural increase is over 200,000
or 2% of the population. Official figures
for national income in 1951 are Rs. 4,619
million and in 1954 Rs. 4,772 million.
The apparent increase, however, com-
pares with a growth of population from
7,742,000 in 1951 to 8,385,000 in 1954.

There are features of agricultural
practice in Ceylon as elsewhere which
have been described as inefficient and
indeed irrational. I prefer to think of
some at least of the practices as rational
enough, but aimed at short-run objec-
tives. Thus the individual peasant
regards his coconut trees as permanent
and the benefits of replanting as distant.
The individual may adopt short-run
objectives but the nation cannot afford
them ; replacement of old trees by
younger ones is essential for effective
competition in world markets. It is
in this weighing of long-term con-
sequences that the outside expert can be
useful, if he combines an intuition of
market prospects with knowledge of the
local techniques and conditions of pro-
duction. He can even help in implemen-
tation by suggesting a change in the
conditions which frame the calculations
of the individual peasant so as to align
these calculations with the long-term
interests of the nation. In the replanting
problem two of the theoretical possi-
bilities are taxes on old trees or subsidies
on new ones ; Ceylon has for some time
maintained a subsidy in the form of sales
of seedlings below cost.

However, the task is only partly one
of changing the framework in which the
farmer makes his decisions ; it is partly
a matter of educating him to his own
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interest within the existing framework.
This means agricultural extension work
on a large scale. Foreign experts cannot
conduct such work themgselves—because

they are few and do not speak the

language if for no other reasons. But
they can train Ceylonese extension
workers along lines that have been
successful both here and abroad, and
this is an important part of technical
assistance. A lecturer in botany, a pro-
fessor of agriculture and an adviser on
agricultural education have all worked
in Ceylon under the Colombo Plan
Technical Assistance Scheme.

Colombo Plan technical assistance in
the field of agriculture has included
support for mechanization. Tractors
have been used in the opening up of new
lands and Ceylon’s methods of forest
clearing are a model for the region.
Experts have included managers for
tractor stations in which equipment is
maintained as well as a man working
on the mechanization of tea cultivation.
A Commissioner on Alienation of Crown
Land has been helping on legal prob-
lems involved in adding to the land in
use for food production. An expert in
soil conservation has dealt with prob-
lems of productivity of existing soils.
Attention to livestock includes provision
of an adviser on veterinary science and
a sheep-raising expert. Specialized erops
on which outside technicians have
worked are silk, rice, citrus and honey.

Ceylonese have been given training
abroad in all of the fields mentioned
above as well as in tobacco, rubber
research and poultry. Equipment was
provided in support of tea and rubber
research, and a poultry unit, threshers,
and hatching eggs have also been
contributed.

The assistance described above has
been given under the Technical Co-
operation Scheme. In addition a very
substantial amount of capital aid has
been contributed by Ceylon’s Colombo
Plan partners. At an early stage there
wag agreement that support of food
production was probably the most use-
ful form which this outside aid might
take,

The United States has very recently
entered into agreements to contribute
to agricultural extension, research and
education. This will include advisers
on methods and techniques for extension
work, advisers on training curricula for
extension workers and research to back-
stop extension. A second major project
is irrigation and land development in
the Dry Zone. The U. S. is to furnish
earth-moving equipment and mainten-
ance and operation specialists for this
equipment. It will also provide equip-
ment for a maintenance shop.

In the Dry Zone, control of malaria
has greatly increased Ceylon’s potential
food supply. Cultivation was made
possible in ancient times by an elaborate
system of tanks which provided a
perennial supply of water. Australia
has been associated with the scheme to
restore three tanks at Padawiya, Pavat-
kulam and Vavunikulam which will
open up a total of 24,500 acres for rice
cultivation. Australia contributed 200
tractors to help in the mechanization of
agriculture and so increase food
production.

Apart from developing land by major
and minor irrigation projects, Ceylon
has introduced four schemes to assess
the possibilities of dry farming on
unirrigable land in the Dry Zone
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New Zealand made a grant for buildings
and equipment towards the dry farming
research station at Maha Illupalama.
Nearly all the equipment has arrived on
the site and construction is well
advanced. The United Kingdom is train-
ing one of the engineers engaged on the
design and development of animal-
drawn  implements for  highland
cultivation.

Canada has made a gift of flour whose
sale has generated counterpart funds for
local construction costs of rural roads,
and of a building for the Faculty of
Agriculture. She has presented a
refrigeration and by-products plant at
Mutwal, a trawler, and a fisheries
harbour, as well as pest control and
sprinkler and lift irrigation units, and
veterinary vans.
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Row Sowing of Germinated Paddy—the Solution
to the Peasant Cultivator’s Difficulties

A, L. JounpuLLE, Agricultural Officer, Department of Agriculture, Ceylon

Or A ToraL of about 769,716 acres
cultivated under paddy in the Island
in maha less than 10 per cent. is trans-
planted and 3 per cent. in yala on about
half that extent cultivated. Transplant-
ing as a means of increasing vields of
paddy hag been persistently advocated
by the Department ¢f Agriculture both
by propaganda talks and actual demons-
trations in cultivators’ fields during the
past several years. Of {ransplanting
demonstratioms alone either singly or
combined with other operations such as
weeding, application of fertilizers, &c.,
there have been several thousands
carried out so far. Yel the headway
made with this method of improving
vields has been very slow,

In the Scuthern Division the
acreage transplanted of a total of
128,847 acres cultivated was 2,861 in
maha 1955-56 or 2.22 per cent. In yala
1955 of a total cultivable extent of
123,529 acres only 1,205 acres or 0.97
per cent. was transplanted. Worked on a
possible transplantable extent of 43,657
acres in moha and 39,951 acres in yala,
the extents transplanted in maha 1955-
56 and yala 1955 represent 6.6 per cent.
and 3.00 per cent. respectively. The
number of demonstrations carried out
on transplanting singly or combined
with other operations during the past
few seasons is as follows : —yala 1952—

Received 14.6.56.

172 ; mehae 1952-53—228 ; yala 1953—
804 ; maha 1953-54—1,198 ; yala 1954—
1,133 ; mahe 1954-55—1,118 ; yala 1955—
858 ; maha 1955-56—990.

Yet, in spite of the determined effort
made during the past eight seasons to
popularize trangplanting, all that was
achieved was the raising of the trans-
planted extents from 1,359 acres in
mahe 1952-53 to 2,861 acres in maha
1955-56 and from 471 acres in yala 1952
to 1,205 acres in yala 1955.

In advocating this method of stepping
up of yields we have failed in appre-
ciating the difficulties of the peasant
cultivator. Although he is convinced
that transplanting, if properly carried
out, will increase his yields, there are
factors beyond his control which will
not permit him to do it. Chief among
these are (a) the uncertainty of the
weatner : nurseries cahnot somefimes
be raised or, if raised, have to be aban-
doned and the crop sown broadcast
because the subsequent rains have
failed or are too late to permit {rans-
planting to be done, (b) the high cost
involved which he, by experience,
knows is far above the Rs. 40 to Rs. 50
per acre advocated, (¢) the non-
availability of manpower, (d) the
attention necessary to protect the
nurseries from cattle damage.
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These problems received the close
attention of the writer when after about
two years’ work in the Division it was
realized that, unlike in the Kandyan
areas, much headway could not be made
in transplanting in the low country
areas.

The advent of the Japanese inter-
cultivator, which the writer was the
first to test early in 1954 with a view
to reducing weeding costs on trans-
planted paddy, suggested greater
possibilities of its exploitation on
broadcast paddy. This idea was tested
out for the first time in the Island by
the writer by sowing germinated
paddy in rows in yale 1955 both under
farm conditions and in cultivators’
fields so as to permit inter-cultivation
being done. The results were specta-
cular indeed in spite of the errors made
with regard to spacing, period of germi-
nation of the seed paddy, quantity of
the seed paddy used, &c.

In that season the preliminary trials
carried out under cultivators’ conditions
- were in two plois—one in Matara
District and the other in Hambantota
District. The yield per acre with a
spacing of 12 inches was 54 bushels each.
Germinated paddy was sown in rows.

The trials underfsken in the farms
consisted of one plot (1/5 acre in
extent) at Mapalana Farm and 6 plots
i acre each in extent) at Ambalaniota
Paddy Station. In the Mapalana plot
a spacing of 12 inches between rows
was given but within the rows seeds
were dropped about 6 inches apart.
Two intercultivaticns with the Japanese
weeder were given. The plot received
the same manurial treatment per acre
as the rest of the fields, viz, 1 cwt.

sulphate of ammonia, 1} cwt. super-

‘phosphate and } ewt. muriate of potash.
. The yield was 45 bushels per acre.

At Ambalantota, two spacings were
given—12 inches and 10 inches—with
two varieties of paddy, viz., Rathkarayal
and Suduheeneti ICPY 15. The control
plots were transplanted 12 inches X 4 to
6 inches. All plots received a
manure mixture of i cwt. concentrated
superphosphate and 11 cwt. sulphate of
ammonia in three doses. Three inter-
cultivations were given. The Sudu-
heeneti row sown plot was affected by
rains immediately after sowing. Germi-
nated paddy was sown in rows. The
cost of cultivation and vields were as
follows : —-

Ambalantota—Yala 1955

Yield Cost

Per Acre  Per Aere
Bushels
Rs.
Variety—Rathbarayal
Transplanted (127 5 47-67) 6l .. 296
Row sown 107 0 49 .. 256
Row sown 127 ' i 46 .. 246
Variety—Sudvuheenati TOPY 15
Transplanted (127 ¢ 4"-6") 36 .. ¢ 2ER
Row sown 10* s 40 .. 266

Row aown 127 ' - 38 .. 246

Encouraged by the results, the method
was advocated ameng cultivators in
maha 1955-56. The response was very
satisfactory. Thus 103 acres were row.
sown in the Galle Distriet, 81 acres in
Matara District and 81 acres in Ham-
bantota District. Demonstrations were -
also carried out in the three Districts
in cullivators’ fields. Some of the
yields obtained frem the latter are
shown in Table L
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ROW SOWING OF GERMINATED PADDY

TABLE I
Yield
Plot Size Yield Per Aere
Name of Field Village {Acres)  PerAere  Broadoast
Dewnon, Mot Con Plot
Buh. Bush,
Galle Distric
Gambedda Thala Keembiva . b1 32:5
Delgahakuinbura Ihala Lelwela Ti16. 61 42-5
Millagahaduwa-addara Thala Lelwela 4 60 41
Thelegahakumbura Thoragampitiya L 38 22
Thelekumbura Kodagoda |, 1 BE! 21
Moratuduwagura Kodagoda .. 1 23 14
Sitakandura, Walpola. | + 48 16
Udumulla Hikkaduwa East 1 48 28
Potadeniya Kalupe i | H) 2%
Delgaha-addara Maha Ehagoda ¥ a7 24
Wattekumbura Rekadahena 2% 2 15
Diwela Pilana ; L 48 30
Dolaliyadda Halgasmmulla 3 A8 26
Panselekumbura Yatiyala r 60 24
Panseleknrmbura Yativala & 62 32
Walakumbura Paunegamuwa i 56 32
Kirimetiwala . . Dorape I a2 32
Foda-amuna .. Heenetigala i 64 28
Muatara District :
Mahakombura Kirilapone ., 1 44 14
Tlukketiva Kirilapone .. 1 47 26
Miniranwala .. Ginneliya 1 64 17
Sapugahadeniya Ginneliya .. - 1 46 21
Parakumbura. . Andoluwa .. " ¥ 34 1Z
Mahalkuwnbura Mawarala 3 34 15
Wijesindeniya Rotumba .. 4 38 16
Mullekumbura Puhulwella ., % 60 36
Clorakedeniya. . Puhulwella |, I 64 34
Nawaraketiya Hettiwela | 68 30
Bokalekumbura, Godagama .. 3 67 23
Kirillagahadeniya Wewahamanduwa Fo ot 60 45
Lehbegelivadda Godagama South 21/8 . 75 33
Moyagamalkuambura, Crodagama South i 48 28
Karagahakurnibura Hettotiyva 1 a2 25
Punchiwewa .. Woewaehialagoda 4 45 32
Siyambalamulla Wewachalagoda 1 48 32
Puwakgahalkumbura Woewachalagoda # 40 24
Hambantota Distric
“ Dahasvaya. Helambagaswela, i} 81 3
Medakumbura Moedagama ., he 79 a0
Malttangakurmbura Kariwelo 1 88 16
Palugahakumbura Beragama .. i 89 48
Moragedepela Godalkumbuara L Y 17
. Halpathkumbura Ambala 4 i 20
Polgahadeniya Ovilana i 46 28
-Hevenckkumbura Cralagama 3 52 21
Kiringadeniya Maha-heela t 8 23
Paragawaklumbura Lunama i 62 42
Kandiyagawakumbura Manneliva .. i 54 36
Wattegawakumbura Kiula r 4 a8 40
Kandabodakumbura Pallegama .. * 56 32
Mullckumbura Deniya 4 48 36
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The Senior Agricultural Assistant,
Hambantota, adopted this method in
4 acres of his own fields at Hakmana and
obtained an average yield of 80 bushels
per acre where previously it was about
30 bushels per acre.

At the same time further tests were
undertaken in maha 1955-56 at Labu-
duwa Farm and Awmbalantota Paddy
Station.

At Labuduwa Farm trials were
carried out with the paddy varieties
Mas M 24, Murungakayan 302 and Sulai.
A spacing of 10 inches between rows
and 1—2 inches within the rows was
given. The seed paddy was soaked for
24 hours. and kepi under pressure to
germinata for a further 24 hours before
sowing was done. It was found that
3/4 bushel of Mas M 24 was sufficient
to row sow one acre. In the case of the
other two varieties a little over one
bushel was used as seed rate. It was
further found that with about 2 days
experience one man and four women
could row sow one acre in a day. One
acre each was used for the trial plot
and the control. The latter was trans-
planted 10 inches between rows and
46 inches within rows in the case of
Mas M 24 and Murungekayan 302, and
broadcast and ctop harrowed in the
case of Sulai. All plots received a ferti-
lizer dressing of 1% ewt. saphos, i cwt.
sulphate of ammonia and } ewt. muriate
of potash prior to broadcasting, row sow-
ing or transplanting, and % cwt. sulphate
of ammonia about 5 weeks after plant-
ing. Two intercultivations were given
with the Japanese weeder in the case
of row sown and transplanted plots.
There was a severe outbreak of Piri-
cularia on the row sown Mas M 24 and
Sulai and a Silver Shoot attack on the
row sown Murungakayan 302. The latter

was also damaged by floods. These
reduced the yields. The cost of culti-
vation and yields obtained were as
follows :—

Labuduwa—Maha 1955-56

Yield Cloat
Per dere  Per Aere

Bushels Bs.

Variety—Mas M 24

Row sown 107 (1 acre)* .. 67 297

Transplanted {107 % 4"-6"—1 acre)84 421
Murngakayan 302

Row sown 107 (1 acre)t .. 46 .. 286

Transplanted (107 x 4"—6"— :

1 acre) .. e a3 - .. 347

Sulai 27614

Row sown 10 {1 aere) P L. 252

Broadeast (| acre) o1 31 .. 204

* Severe Piricularia attack.
T Severe Silver SBhoot attack and damage caused
by floods.

At Ambalantota Paddy station, three
varieties of Paddy, viz., Pokkali, Sinna-
nayan 398, and Rathkarayal were used,
The spacing generally given to the row-
sown plots was 10 inches but two plots
were given a spacing of 8 inches. The
plots were distributed in various blocks
on the farm bhut unfortunately block C
(12 acres) suffered severely from water
shortage with the result all yields from
this block were low and these reduced
the average yield of the station. In all
cases except one, after the normal soak-
ing of the seed paddy for 24 hours it
was germinated under weight for a
further period of 24 hours. In the
exception, seed was allowed " to
germinate for 36 hours. Artificial
fertilizers at the rate of 14 cwt.
sulphate of ammonia and- 3 cwt.
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ROW SOWING OF GERMINATED PADDY a7

concentrated superphosphate per acre
were applied to each plot whether
row sown, transplanted or broadecast.
The Japanese weeder was used three

times in the row sown and transplanted
plots. Details of yields obtained and the
cost of cultivation are shown in
Table 2.

TABLE 2
Ambalantota—Maha 1955-56

Clost Per

Yisld Per
Treqiment Acraage Aecre Acre
; Rushels s,
Brock (+ —Vairinrv—PoREALL
Transplanted 10" 3 47—5" 1 T 346
Row sown 107 = | 69 .. 249
~ Broadeast 3 fiEsieng 276
BrocE (0 *F ~VARIETY —RINNANAYAN 3498
Row sown 107 A A o 24&;‘?
~ Broadcast e T 206
Brock C* VARmETY —RATHKARAYAL
Row sown 8" = wig Al 5 v 256
- Broadeast 4k 0 ER 287
Brock D—VARIETY -SINNAKAYAN 398
Row sown T | B an 268
Transplanted 107 x 475" T (i 328
Broadeast . 2 45 . 296
Brock B—VARIETY —RATOKARAYAL
Row sown 8” £ G L 256 F
Row sown 107 ’ 1 5 = 243 F
Transplanted 107 x 4*—35" 3k 54 324
73 3 o AR 234 §

Broadeast

.

Note—* General yield of block € was very poor due to shortage of irrigation waler,
: ¥ Preparatory implemental tillage could not be done.  All such tillage was done with the mammoty, the
actual cost of such tillage being Rg. 115 compared to an average cost of Rs. 77 in the case of other fields,
1 Yields low due to outbreak of thrips and stem-borer, ;
§ Expenditure less because normal hand-weeding could not be given due to shortage of water.

It will be noticed that where row
sowing of germinated paddy has been
adopted #@n increase in yield over the
broadcast paddy has been effected but
“what is more important is that there
has been a general reduction in the cost
of cultivation by over Rs. 25 per acre, a
substantial saving from the point of
view of the peasant cultivator.

Consequent on the maha 1955-56
demonstrations held in cultivators’
fields, there was a sharp increase in the
acreage row sown in yala 1956. At the
time of writing 970 acres have been
actually done. The acreage would have
been considerably more but for the fact
that several tracts throughout the Divi-
sion were not cultivated in yale 1956
owing to the severe drought.
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ROW SOWING OF GERMINATED PADDY : 40

There was an incessant demand for
weeders but unfortunately it was
possible to supply only 75 and that too
in April, 1956. A few cultivators who
can afford the expense had however
purchased one or two weeders for their
use. -

The trials were continued on the
farms in yala 1956 with a view to
testing other factors, chief among
which was the reduction in cost on row
sowing. In the normal process adopted
so far, one man or boy was used to drag
the marker followed by 3—4 women

who dropped the germinated seed in the

rows. This operation cost about Rs. 10
per acre and is relatively high compared
to sowing paddy broadcast which
involves only about 1/3 labour unit per
acre per day. A combined seeder and
marker (see diagram) was therefore
designed to be worked by one labourer
and this was tested out. With this inex-
pensive implement costing less than
Rs. 12 and which can easily be turned
out locally, 1} acres could be row sown
in one day by a woman, thereby reduc-
ing the cost of sowing to about Re. 1.25
per acre. With experience it should be
possible for a woman to sow about 2
acres a day.

The seeder is similar to the Indian
Seed Drill, but the tubes are of thin
galvanized sheet. These are one inch
in diameter and attached to a hopper
which would take in about 4 measures
of seed paddy. From the hopper, the
seed passes on to a perforated disc
which controls the seed rate. The per-
forated disc is interchangeable so as to
adjust the seed rate, In the trials con-
ducted, perforations of 5/16 inch were
found to seed 34 measures of paddy per
acre, while perforations slightly larger
seeded 76 measures of paddy per acre.
‘The varieties of paddy tested were

3

»

Sinnanayer and Rathkarayal. Perfora-
tions of 0.25 inches would probably
seed about 24 measures per acre of
these varieties. This would be a desir-
able seed rate. The correct size of per-
forations would have to be determined
for some of the larger or smaller seeded
varieties. In seeding the operator fills
the hopper and carries an additional

_quantity of seed paddy in a basket

attached to his or her waist. The
operator walks backwards, dragging
the seeder which is strapped to the
waist, and stirs the paddy to ensure
even distribution. In the trials con-
ducted, a woman was found to be able
to seed 1 acre in about 45 minutes. But
making allowances for the tediousness
of the job, one should be able to seed
at least 1} acres a day. With experience
the acreage sceded per day can bhe
raised to two. An improvement which

© is being borne in mind is a simple

device to drop 4—6 seeds at regular
intervals of 3—4 inches aparf. But
this will be done only after trials have
been conducted on the relative merits of
row sowing in continuous rows as
against row sowing at a regular spacing
of 3—4 inches in the rows.

In the light of the results obtained
with the trials and the readiness with
which cultivators have taken to this
method of cultivation as compared to
transplanting, the following recommen-
dations are made :—

(@) Prepare the fields in the usual
manner with 2 or 3 puddlings
to ensure effective destruction
of weeds.

(b) While this is being done, select
geod seed psddy, immerse it in
salt water, taking only the
seeds that - sink in the saline
solution, treat this with a
fungicide and allow it to dry in
the shade.
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(c) Two and half days prior to sow-
ing, soak the paddy in water for
24 hours and germinate it for 36
hours under weight.

(d) The day prior to sowing drain
the water off the fields so that
they are slightly wet the
following morning.

{e) Broadcast half the fertilizer mix-
ture on the evening of the day
the water is being drained. At
least 1 cwt. per acre should be
applied.

(f) Row sow the germinated paddy
with the combined marker-
seeder using about one bushel
of seed paddy per acre the
following morning. One and a
half acres can be done at a cost
of'a woman labour unit.

(g) Treat the fields thereafter as a
broadcast plot.

(h) About 2 weeks to 18 days after
row sowing, depending on the
growth of the seedlings, inter-
cultivate 3 inches deep between
the rows with the weeder,
thinning out plants in the rows
if necessary. The weeding
operation will cost less than 13
labour units compared to 12—20
needed for the first hand-
weeding,

(i) About 10-12 days after the first
intercultivation, drain the
water off, apply a quarter of the
manure mixture between the
rows of plants, adjust the inter-
cultivator to a depth of 2
inches and work it. This second
weeding will cost one woman
urit of labour compared to
about 8§ women units for hand-
weeding.

TROPICAL AGRICULTURIST, VOLUME CXII, 1956

(j) About 10-12 days later repeat the
process mentioned in (i) above.
Apply the other quarter of the
fertilizer and adjust the inter-
cultivator to work to a depth of
1 inch.

(k) If preparatory tillage has been
hurried and the weed growth is
heavy as a result, a spraying of
a 2-4-D preparation may be
done to destroy “ Kudametta”
(Fimbristylis miliacea) within
the rows . of the paddy plant.
The dosage is § pints in 15
gallons of water. This may be
necessary in rainfed areas.

(I) The spacing recommended for
short-season varieties of paddy
(34 to 4 months) is 8 inches
between rows. Three interculti-
vations can be given with the
6 in. weeder. If late-maturing
varieties are used, a 10 in.
spacing hetween the rows is
recommended.

(m) An intercultivator costs about
Rs. 25. It can be used with
care for akout 8—10 seasons.
A combined zeeder and marker
can be turned out for about
Rs. 12. The seeder can be used
for several seasons,

(n) This method of cultivation is not
recommended for the present in
swampy fields.

Discussion

The potentialities of this method of -
cultivation are great and it is antici-
pated that within a short time the
majority of paddy tracts generally,
and in particular in the rainfed areas
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Row-sowing germinated paddy with the Seeder

Intercultivating seedling paddy with the Japanese Rotary Weeder
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Close-up of six weeks old row-sown crop, showing satisfactory tillering

A later stage of the row-sown crop, showing luxuriant growth
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will be cultivated by this method for
the following reasons :—(1) Time and
energy need not be spent on raising
nurseries. Time is a major factor in
rainfed areas where preparatory tillage
is usually restricted to two weeks. This
period can now be- entirely devoted to
effecting a satisfactory preparatory til-
lage and ensuring effective weed des-
truction. The laying of nurseries and
subsequent transplanting of the seed-
lings involves heavy expenditure rang-
ing from Rs. 50 to Rs. 75 per acre, which
the average cultivator in spite of all the
inducements offered by way of easy
credit facilities finds it extremely
difficult to afford. Whilst transplanting,
if properly done, may in several cases
give increases greater than those ob-
tained from row sown paddy, it has not
interested the average cultivator in view
of the high cost involved. (2) Nurseries
have to be fenced for protection from
cattle damage—thus involving addition-
al expenditure. (3) There is a consider-
able saving in labour which is a serious
problem during cultivation in the major
paddy tracts. The result is that a hurried
cultivation is done and very often
half the extent is sown late because the
same labour has to he used. Weeding
then becomes a problem and quite a

- number of cultivators cannot afford to

weed the paddy. (4) There is a saving
in seed ratz over the broadcast paddy.
A bushel per acre would be sufficient.
In parts of the Island, e.g., Udukinda, a
seed rate of 4—5 bushels per acre is
common. In other parts the seed rate
is about 24 bushels per acre. (5) There
is very effective weed control in the
growing crop and weeding costs have
been reduced very appreciably. A
woman can weed § acre a day. About
94 labour units are thus saved during the
three weeding operations. In rainfed

areas or in areas where Iirrigation
is restricted, if dry weather prevails at
the time of weeding, no weeding can
be done. But with tke advent of favour-
able weather within a week to 10 days
intercultivation of the row sown areas
can be done with the weeder as the
rows will be clearly visible in spite of
the very heavy growth of Kudametta
consequent on dry weather. In broad-
cast flelds under similar conditions it
will be very difficult to distinguish the
paddy plant from the weed and if sreed-
ing has to be done, the cost weould be
prohibitive. Most cultivators therefore
do not weed such fields. (6) In rain-
fed areas there is the constant risk of
having to discard the nurseries and to
resort to sowing the paddy broadcast
later if the land is dry at the time of
transplanting. If transplanting is:done
later when favourable weather inter-
venes, the seedlings are too old and will
not tiller. This risk is eliminated in row
sowing because the seed has to be
soaked and germinated only 2% days
prior to sowing. If unfavourable
weather prevails immediately . after
row sowing, the paddy field can again
be lightly mudded and re-sown within
21 days.

Judging by the results obtained under
cultivators’ conditions an increase of at
least 10 bushels per acre can be expecled
by the adoption of this method of paddy
cultivation, In other words if the
present non-swampy broadcast areas are
cultivated row sown, an increase of
perhaps 8 or 9 million bushels of paddy
plus a saving of about a million bushels
of seed paddy can be effected annually.
There is good reason to believe that this
can be done, judging by the enthusiasm
with which cultivators in the Southern
Provinee are taking to it.

Digitized by-Noolaham Foundation.
noolaham.org | noolaham.media


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/
http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

104 TROPICAL AGRICUITURIST, VOLUME CXII, 1956

This method of cultivation has opened
up other lines of investigation, For
instance, In future selection work
emphasis will have to be laid on varieties
which tiller profusely and which do not
lodge. Optimum spacing for each variety,
optimum seed rate, optimum period of
soaking and germination of seed paddy,
optimum dosage of fertilizers, best
method of row sowing, eg., sown
continuously or with 4—6 seeds at a
spacing of 3—4 inches, &c., will have to
be determined.
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Broadling—A Promising New Technique in
Paddy Cultivation

MuaanpiraM Epwin A, Prirts, Senior Agricultural Assistant, Department of
Agriculture, Ceylon

During yara 1953, the sample harvest-
ing of transplanted and adjacent broad-
cast flelds in the Kalutara District
was conducted by the Statistician of
the Department of Agriculture. He
recorded a significant average increase
in yield of 17 bushels per acre in the
transplanted plots. But though “ there
was no significant depression of yield in
any Range in the transplanted plots”,
there was no significant difference in
yield between transplanted and broad-
cast plots in some Ranges. A few obser-
vation plots were thergfore laid out in
maha 1954-55 in the same district to
determine the influence of depth of
transplanting on the growth and yield
of paddy. Transplanting was done at
depths of 1, 2 and 3 inches and, in addi-
tion, seedlings were broadcast on the
surface (broadling). It was found that
the broadled plots gave unexpectedly
good yields.

This method of paddy cultivation

(broadling), is suitable for any type of
soil other than infertile sandy soils. It
is, moreover, definitely advantageous on
marshy 3o0ils as the plants do not sink
when broadled as when transplanted.

As in the case of transplanting, only
varieties over four months of age should
be selected for broadling. Murunga-

Received 17.8.56.

kayan and Samba varieties were noted
to respond well {o this technique.
Podiwi A.8 and Ptb. 16 have also gw:en
good results.

Plants should be raised in nurseries
as for transplanting, preferably on high
land. as such nurseries produce strong
and vigorous seedlings with a short but
plentiful root system. Such plants when
broadled put out new roots and shoots
sooner than plants raised on mudland
nurseries. Plants are uprooted at three
weeks as for transplanting. The roots
need not be thoroughly washed before
broadling.

The field i§ prepared in the normal

-way as for broadcasting and the soil

is well puddled. Water is drained out
just before broadling and an average
of two seedlings are broadcast at dis-
tances of 4-6 inches depending on the
fertility of the soil.

Broadling should not be done when
there is heavy rain as plants are dis-
lodged. TIn case there is rain within the
first three days of broadling the inflow
of water from other liyaddas should be
stopped. Even if the whole liyadda
were to be flooded end plants were to
float on the surface, they will quickly
seftle on the soil when the water is
gradually drained off, With favourable
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weather conditions plants have been
observed to strike root within three
days, during which period neo irriga-
tion water should be let into the fields.
Thereafter, normal irrigation may be
- given, gradually increasing the depth
of water.

Generally tillering commences about
a week after broadling, although it has
been observed fo take place even earlier
in some cases. In 2-3 per cent. of the
seedlings, the mother plant dies leaving
only the subsequent growth of tillers,
whereas in the rest of the seedlings the
mother plant raises itself ereect and
throws out tillers from its base at the
same time. These tillers were noticed
to have leaves broader and darker green
in colour than the original mother plant
and were more vigorous in appearance
and growth. Up to 28 tillers have been
counted on a single plant within one
month of broadling.

Broadled plants respond well to judi-
cious manuring and liberal applications
of compost or cattle manure may be
applied before and after broadling. As,
in the early stages, the root system is
very superficial, it is in a better posi-
tion to utilize a larger portion of the
manure in suspension in the upper
layers of soil, unlike in transplanted
seedlings. The following  fertilizer
mixture recommended by the Director
of ‘Agriculture was found to give good
results i —

Sulphate of Ammonia e Tadb

Concentrated Superphosphate .. T3 1b.

Muriate of Potash .. 25 1b.
Per acre .. 1751b.

Half the quantity may be applied a
few hours before broadling and the
balance three weeks later after weed-
ing, One month before flowering, a
further application of 50 1b. of Sulphate
of Aminonia as a top dressing gives
beneficial results.

To facilitate cultural operations,
broadling may be done at distances
recommended for the Japanese method
of transplanting, say 11 to 12 inches
between rows and 4 inches within the
row. This method is being tried out
this season and the response so far is
good, although it is too premature to
express a definite opinion on yields as
the crop is still in the growing stage.

During wyala 1955, the writer had
demonstrations of 8 broadled plots with
adjacent transplanted fields—seven in
Kalutara District and one in Colombo
District. The average yields recorded at
crop sample harvest were :

Broadled ++» 757 bushels per acre.
Transplanted - - 61.2 i i

At most locations the difference in
vield exceeded 15 bushels in favour of
the broadled plot.

The results of trials conducted by the
writer during maha 1955-56 and sample
harvested by the Agricultural Statis-

-tician are shown in Table 1.

The results of systematic trials con-
ducted by the Botanist & Senior Agri-
cultural Research Officer at Bombuwela
and Panagoda Paddy Stations to com-
pare broadling with transplanting at
different depths are shown in Tables 2
and 3 respectively.
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TAELE 1

Yield (bushels per uere)

Range Lacation —————h e
Broadled Transplanted
Horana Kanawela .. 69-4 75 694
Panadura. Mawela s v 544 T 49-2
Kalutara Maggona (8t. Vincent’s Home) 65-0 i 388
620 82-5

Mean yield

TABLE 2—Bombuwela Paddy Station

Murungakayan 303

Stulace planting (broadling)
Transplanting at 17 depth
Transplanting at 27 depth
Transplanting at 3”7 depth

Mas M 24
Yala 1955 Maha 1955-46
Bushels| dere Bustels{Acre
62-8 a7-3
605 461
H4-4 44-6
49-2 358

TABLE 3—Panagoda Paddy Station

Surface planting (broadling)
Transplanting at | depth
Transplanting at 2”7 depth
Transplanting at 3" depth

Mas M 24 Muruwngabayan 303
Yala 1955 Moha 1955-56
Bushels! Acre Bushels{Aere
307 58 a3-3
47-4 A 53-3
428 I aL-7
41-6 s= a4

A trial on broadling paddy also con-
ducted by the D. A. O., Sabaragamuwa,
during moaha 1955-56 on one acre of
paddy at Karapincha Agricultural
Station, using Siam 29, gave a yield of
over 53 bushels. The cost of production
having been Rs. 304.40, the cost per
bushel worked out at Rs. 6.35. The
D. A. O. observed that “ whereas it takes
about 12 to 16 transplanters, it takes
about 4 to 6 labourers to broadle an
acre”,

It will thus be noted that the trials
carried out under varying conditions
showed that this system of paddy

cultivation was definitely advantageous,
particularly where transplanting is not
possible as in marshy, ill-drained fields.

The general advantages of broad-
ling over transplanting are as
tollows : —-

1. Seed paddy vequirements are
lower.

2. It is possible to adopt this method
on a wide range of soils.

3. The labour required is reduced by
two-thirds. As such it is an economical
method ot paddy cultivation within the
reach of the masses,
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4. The rate of tillering is quicker and
'the number of tillers is also greater,
thus increasing yields,

5. It requires neither specialized
knowledge nor experience and even
children can broadle.

Some of these broadled plots have
been seen by distinguished experts in
paddy * from foreign countries, viz.,
Mr. D. Rhind, member of the Anglo-
Australian Rice Commission and a
former Director of Agriculture, Dr. K.
Ramiah, Rice Expert, F. A. O, and Prof.
S. Mitsui of the Faculty of Agriculture,
Tokyo University, and Dr. T. Morinaga,
Director of the National Institute of
Agricultural Sciences, Japan, and they
have all been impressed with the origi-
nality of the techniques and of its
possibilities.

If broadling is adopted on a large
scale, certain areas that now cannot be
transplanted can be usefully converted
into good wyielding fields at little extra
cost to the cultivator.

As the writer hag retired from the
Department of Agriculture, he has no
facilities to carry out extensive trials.
He, however, strongly recommends that
further intensive trials be conducted by
the Depariment of Agriculture over a
continuous period of fime on this tech-
nigue, which he is confident should
prove of distinct benefit to paddy
production.
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Control of Seedling Blight of Rice -caused by Fusarium
moniliforme Sheld (Gibberella Sujikuroi (Saw) Wr.)

D. V. W. ABEYGUNEWARDENA, Assistant Plant Pathologist, B. Surrvapasa, Laboratory
Asgistant, and J. W. L. Perris, Plant Pathologist, Department of Agriculture, Cevlon

Introduction

Poor GERMINAEILITY of the seed and post-
emergence seedling diseases of rice
are caused by several seed and soil borne
fungi. Among these Helminthosporium
oryzae. Breda de Haan, Piricularia
oryzae Cav. and Fusarium moniliforme
Sheld. (Gibberella fujikuroi (Saw)
Wr.) are to a large extent seed trans-
mitted and are of economic importance
in Ceylon. Primary infection of seed-
lings by these fungi may be prevented
by seed disinfection with suitable
materials. A great variety of organo-
mercury formulations, copper com-
pounds and fungicides containing
thiram have heen tested by several
workers against seed-borne organisms
of cereals and their relative effective-
ness in controlling seedling diseases
ascertained. In the present investiga-
tion a number of more recent proprie-
tary seed dressings have been tested
against F. monoliforme (G. fujikuroi)
and the phytotoxic properties of these
materials and their effect on root and
shoot growth ascertained.

Historical

A considerable measure of control of
the primary infection of F. moniliforme

Received 8.6.56.

{G. fujikuroi) has been obtained by Ito
and Kimura (1931) by disinfection of.
the seed with formalin. Subsequently
Ito (1932) reported that the conidial
death point of F. moniliforme (G. fuji-
kuroi) subjected to mercuric chloride
and formalin was 0.1 per cent. and
0.7 per cent. respectively. The use of
formalin, however, requires great care
as a slight increase in the concentration
may adversely affect germination of the
seed. Thomas (1933) tested a number
of wet and dry seed disinfectants and
concluded that most of the treatments
reduced primary infection to a consider-
able extent. He obtained promising
control of the disease with the commer-
cial seed dressings Uspulun, Ceresan
and Tillantin, Semesan and Granosan.
Copper sulphate was inferior to these
preparations and inhibited germination
of the seed. Sundararaman (1936)
obtained better control of the disease
with the organo mercury product
Ceresan than with copper sulphate or
Bordeaux mixture. = Peiris  (1951)
reported that seed dressing with Agrosan
GN at 2 ounces. per bushel effectively
controlled the disease.
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Materials and Methods
The following seed dressings were

faested T—

Seed Dressing Active Ingredient
& 4

Agrosan OGN Mixture of phenyl wmereury
acetate and ethyl mercury
chloride

Coresan Methoxethyl mercury chloride

Tillex .. Ethyle mereury chloride

Vernasan A bis (dimethvlthiocarbomyl) di-

gulphide
Yellow Cuprocide  Coprous oxide
Perenox Cmprous oxide

Clorenox Systemic fungicide. aclive in-

Z redient inknown

The seed of the variety Heenati 309
which is susceptible to attack by
Fusarium moniliforme (Gibberella fuji-
kuroi) was inoculated with a heavy
spore suspension of the fungus and air
dried for a week at the room tempera-
ture. Each fungicide was applied to
the seed in a 250 ml. Erlenmeyer flask ;
uniform application ¢f the material was
ensured by shaking the flask for 2
minutes. The liquid seed disinfectant
was applied by the immersion process ;
the seed was immersed in the disinfec-
iant for 30 minutes, air dried and stored
in conical flasks. The effectiveness of
seed protectants was assessed by the
following methods : —

1 Laboratory Method. This is' based
on the Ulster method of testing seeds
-for the presence of seed-borne organisms
described by Muskett and Malone
{1941). In this method untreated seed
and those treated with fungicides were

plated on 2 per cent. dextrose agar at.
the rate of 100 seeds per treatment and
per cent. colonies of F. moniliforme (G.
fujikuroi) produced estimated. The
method is especially- useful for rapid
laboratory evaluation and elimination of
unpromising seed protectants. How-
ever, conditions obtained in vitro tests
were considered too severe for final
evaluation and the materials were
tested further by the pot culture
method,.

2 Pot Culture Method. Unsterile clay
soil was placed in pots b4 inches
diameter ; the moisture conterit of the
soil was adjusted and maintained at 100
per cent. saturation. Untreated seed and
those treated with different protectants
was germinated and shown at the rate
of twenty-five seedlings per pot. Each
treatment was replicated three times
and the pots were arranged on a green-
house bench. The
continued for a period of two weeks;
infected seedlings were periodically
removed to prevent secondary infec-
tion. The results are given in Table I
and II. The results of the pot culture
experiment were analysed statistically
after transforming the data to the
inverse sine scale. The mean equivalent

experiment was

_angles thus obtained are shown in the

last column of Table I. The mean per-
centage seedlings diseased and the mean
equivalent angles of the protectants
irrespective of concentration used is
shown in Table IT. The analysis of vari-
ance of the transformed data is shown
at the bottom of Table IIL
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F. moniliforme ((. fujilburol)

111

Treatmend

Dopsage

Agrosan GN
Ceresan _{.)v.-;v
Ceresan Wet
Tillex Dry
Tillex Wet:
Fernasan A

Perenox

Yellow Cuproecide . .

Clerenox

Cantrol

2 oz.Jewt,

4 oz jow .

6 oz, fowt,

2 oz jowt.

4 oz, fewl.

6 oz, jewt.

1 1b./100 gals.

1 16,1100 gals.
13 1. /100 gals.
2 vz fewl.

4 oz,,-'(:v.-t.

6 oz jewl.,

1Ll 07138 gal,
24 4. 0s. (13 zal.
33 L oz /13 gal.
2 oz jewl.

4 oz, jewt,

6 oz. fewt.

2 oz. /10 gal.

4 oz./ L0 gal.

6 0z./10 gal.

2 o7 jewt.

4 oz.jewt.

6 ou. lewt.

150 gins. (100 kgs.
300 gms. | 1100 ]lg&,. =
450 grns. (100 kegs. ..

‘Bignificant ddiet‘enr'u at P = 05

Per Cent.
fimergence

97
06
649
a5
76
66
93
99
a9
99
98
92
99
99
98
95
o8
92
7
98
97
52
7l
88
100
06
48

99

Per Cent.

Colonics
on Agar

Mearn

Per Cent.
Seedlings
diseased

0
0
0
0

2-67
1-33
0

18-67
1067

6-67
41.23
37-33
37-33

5867

3-83
383
3-83
3-83
3-83
0
547
0
1]
10-93
7-67
3-83
25:40
2140
15-53
25.40
18-80
1477
39-90
3760
3757

50-10
506

Menn equivalent
Angle of
Seedlings
diseased

TABLE II—Effect of Seed Protectants on Control of Seedling Blight of Rice caused by
F. montliforme (G, fujikuroi)

Meon

ey Cent,
Fungicide Seedlings
diseased

Ceresan Dry 1]
Tillex Wet 0-59
Tillex Dry 0- 59
Agrosan GN 1-33
Ceresan Wetb i 1-33
Ifernasan A 311
Yellow Cuprocide 12- ()
Percnox 13:-33
Clerenox 3866
Clontrol A8 67

Significant dlf-ﬁ.lence b(’t;WLLIl contr ol and seed 'pm

tectants at P = -05
“}wmﬁuaut difference  between seed protectants at

J:’ —= 15

Mean,
equelvalent

Aungle
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Analysis of Variance of Percentage Seedlings Diseased

DATA TRANSFORMED TO INVERSE SINE SCALE, © = SIN Tal lT

Degrees of Swms of _."lf&’-t!-?i. Square F
freedom squares
Treatments s 16894-11 . 625708 . 207-48
Within treatments 168877 .. 30157 .. —
Taotal 18582- 89

At all three dosages the organomer-
cury formulations gave good control of
seedling blight. At the low dosage
tested, that is, 2 ounces of the material
per cwt. of seed, the performance of
Ceresan Dry was superior to other
organomercury dry seed dressings.
The differences obtained are however
not statisticallly significant and it would
be difficult to evaluate the relative
efficacy of the different organomercury
formulations. The performance of Fer-
nasan A was promising both in vitro and
in the pot experiment but was less
effective than the organomercury
protectants ; the effectiveness of this
material increased progressively with
the increasing quantity used for disin-
fection, Although Perenox, Yellow
Cuprocide and Cerenox diminished
fungus growth on agar and decreased
seedling blight considerably they were
less efficient than either the organo-
mercury formulations or Fernasan A.

Emergence. A critical factor in
chemical seed disinfection is dosage ; a
slight increase in ‘the quantity of the
material may depress emergence and
subsequent growth of seedlings. At the
high concentration used the organo-
mercury dry treatments Agrosan GN,
Ceresan and tfo some extent Tillex
inhibited germination of the seed ; wet
treatment with Ceresan and Tillex
however was not inhibitory at all three

concentrations. Of the copper com-
pounds Yellow Cuprocide gave less
consistent emergence ; Perenox did not
inhibit germination but delayed seed-
ling emergence. Fernasan A at the high
concentration inhibited germination
slightly whereas Cerenox was not
inhibitory at all three dosages tested.

Phytotoxicity. The relative lengths of
roots and shoots as influenced by the
different treatments are shown in Fig.
I, the measurement being taken when
seedlings were 10 days old. Certain seed
protectants were phytotoxic and had a
considerable influence on root and shoot
elongation especially during the early
stages of emergence and growth. At
high dosages tested the organomercury
dry {reatments depressed root and shoot
growth ; Agrosan. GN, Ceresan and
Tillex progressively decreased root and.
shoot elongation with the increase in
concentration - of the seed protectant.
All three protectants produced stout and
stunted shoots when treated at 6 ounces
per cwt. of seed. As opposed to dry,
the organomercury wet {ireatments
produced better root and shoot growth ;
Ceresan Wet increased shoot elbnga-
tion at the concentration of 1% 1b, in
100 gallons of water but had a slight
inhibitory effect on root development.
Tillex at a concentration of 2% fluid
ounces in 100 gallons of water increased
both root and shoot elongation.
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Although Fernasan A had no bene-
ficial effect on seedling growth it did
not radically depress root and shoot
elongation.

Both Perenox and Yellow Cuprocide
delayed emergence and root growth.
Perenox was more beneficial than
Yellow Cuprocide to shoot elongation.

Cerenox increased shoot elongation at
low dosages but had little effect on roet
growth,

Discussion

In this investigation a variety of the
more recent seed protectants have been
subjected to laboratory and pot culture
tests and the ability of these formula-
tions to control the seedling blight
disease of rice caused by F. moniliforme
(G. fujikuroi) was assessed. A high
degree of correlation exists between the
resulis obtained by the two methods. A
correlation coefficient of 0.9607 which is
significant even at P — ,001 has been
obtained. The equation connecting per
cent. colonies on agar (A) and mean
per cent. seedlings diseased (8) is S =
0.53 A—0.84. The laboratory method
could therefore be used for rapid evalua-
tions and to eliminate unpromising

materials against E, meoniliforme (G.

fujikuroi) .

Of the orotectants tested the only
satisfactory ones were the organo-
mercury formulations. The differences
between the various organomercury
formulations are not statistically signi-
ficant ; the tests employed are not
sufficiently  sensitive to  establish
differences between these compounds.
Cuprous oxide preparations would be
unsuitable for general use as a seed
disinfectant on rice. The copper
compounds were less effective than

the organomercury formulations and
caused a noticeable growth depression
of the seedlings. Fernasan A has given
promising contrel of the Fusarium
disease but its general use as a rice seed
disinfectant has to be further investi-
gated. It has however the advantage
that it has a comparatively lower
mammalian toxicity than the organo-
mercurials,

Use of the correct dosage of the pro-
tectant is an important factor in rice
seed disinfection. This applies in parti--
cular to the poisonous organo mercury
compounds where an increase in dosage
of the protectant may inhibit emer-
gence and cause growth depression of
roots and shoots.

It may therefore be tentatively
suggested that a good seed protectant.
should not allow more than 0.5 per cent.
of the disease to escape control in a pot
culture test. Although such a require-
ment is severe the results obtained show
that more than one proprietary protec-
tant satisfied these conditions.

Summary

Several seed protectants have been.
subjected to laboratory and pot culture
tests and the efficacy of these compounds
to control the seedling blight disease of
rice caused by Fusarium moniliforme
(Gibberella  jujikuroi) has  been
evaluated.

A high degree of correlation has been
found to exist between the laboratory
and pot culture methods. A correlation
coefficient of 0.9607 which is significant
even at P = .001 has been obtained. The
results of the pot culture method were
transformed to the inverse sine scale and
statistically analysed. The performance:
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of organomercury and thiram formula-
tions was distinetly superior to other
materials tested. Statistically significant
differences were however not established
between the different organomercury
formulations.

An important factor in seed disinfec-
tion is the dosage of the protectant—
slight excess of the material could
depress emergence and have phytotoxic
effects on root and shoot growth.

Acknowledgements

The authors wish to express their
appreciation to Mr, D. M. Rodrigo for
his interest and advice on the statistical
analysis of results. They are also
Thankful to Mr. M. B. Dissanayake for
the photographic work.

REFERENCES

Ito, S. (1932). Primary outbreak of the:
important diseases of the rice plant and
common treatment for their control—Rep.
Hokkaido agric. Expt. Sta., Sapporo, 28,
204 + (7) pp.

Kimura, J. (1931). Studies on the ‘bakanae ™
disease of the rice plant —Rep. Hokkaido
agric. Expt Sta. 27, 95 4+ (5) pp.

MuskgerT, A. E. & Mavong, J. P. (1941). The
Ulster method. for the examination of flax.
seed for the presence of seed borne
parasites. Ann. appl. Biol. 28, 8—12.

Priris, J. W. L, (1951) Bakanae Disease and
Foot Rot of Paddy. Trop. Agriculturist 107,
172—1795.

SUNDARARAMAN, S. (1936). Administrative
report of the Government Mycologist for
the vear 1935-36 (Detailed Report) in
Administration Reports Agric., Entom., and’
Muycol., Madras, 1935-36, 31—43.

TaoMas, K. M. (1933). The ‘foot rot’ of
paddy and itz control—Madras agric. J., 21,
263—269.

Digitized by Noolaham Foundation.
noolaham.org | noolaham.media


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/
http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

The Role of the Agriculturist in the Development
of Fish Production

E. R. A. pr Zyrva, Deputy Director of Fisheries, Ceylon

CevroN with a population of about
8,000,000 had to import fish to the value
of Rs. 68 million in 1955. This represents
the value of about 85 million 1b. of fish.
The total local production of fish may be
roughly assessed at 90 million lb. This is
harvested by about 60,000 fishermen
giving an average production of 1,500 1b.
per head per year. For comparison with
this productivity, we have fairly well
developed countries such as Denmark
where the average production is about
33,000 1b. per head per year, and the
highly specialized purse seine fishery of
the West Coast of Canada which yields
a production of over 150,000 1b. per head
per year.

The bulk of Ceylon’s fish production
now comes from the sea. Nevertheless,
there are about 140,000 acres of inland
fresh waters and about 300,000 acres of
brackish and salt water lagoons which
are today producing comparatively little
fish. Similar natural waters in Indonesia,
where the climate and conditions are
very much like those found in this
country, give an yield of about 700 lb.
of fish per acre per annum. If the fresh
waters in Ceylon were to be. stocked
with suitable food fishes and harvested
regularly, there is no reason why they
should not yield an average of 500 Ib.
per acre per annum. This would give
Ceylon an additional 70 million 1b. of fish
per vear. This estimate does not take

Received 3.8.56.

into account the possible production
from bhrackish and salt water lagoons.

The Gouramy. A good index of the
prospects of increasing the production
of fish from our fresh waters can be
found in the accidental introduction of
the Gouramy into Ceylon waters. This
fresh water fish is extensively cultivated
and highly esteemed as a food fish by
the peasants of Java, from where a few
specimens were introduced by the late
Mr. G, M. Fowler, a keen fisherman,
about the year 1900, but none of these
fishes survived. In 1909, a further
supply was brought from Java to
Colombo by the late Mr. Kelway
Bamber. These were distributed among
the dams at Mahavilla estate in Ulapane,
Drayton in Kotagala, the Galle reservoir
at Hiyare, and an oranamental pond
below the Thwaites Memorial building
in the Royal Botanical Gardens, Pera-
deniya. In subsequent years there were
a number of floods at Peradeniya, when
the level of the flood waters in the Maha-
veli river rose so high that this pond
was submerged. In 1935, on receipt of
reports of a new fish which was appear-
ing in inereasing numbers in the catches
of the fishermen operating in the
“villus ” or flood lakes at Mannampitiya,
about 100 miles lower down the river, a
few specimens were obtained. They were
found to be Gouramy. The Gouramy has
now extended its range, and is found
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to be very numerous in the catches in
the lower reaches of the Mahaveli. A
fisherman at Allai near the Kilivetti
ferry told the author in 1952 that,
whereas in past years Gouramy used to
represent about 5 per cent. of the
catches, the proportion has gradually
increased and they are now getiing as
much as 90 per cent. Gouramy. The rest
of the catch consists largely of the
murral or snake head, locally known as
‘lula’. The secret of its rapid establish-
ment in our waters lies in the fact that
the Gouramy is a vegetation feeder ; in
other words, the greater part of its
normal diet consists of vegetable matter.
In this respect, the Gouramy encounters
very little competition from other fishes
because our natural waters show a
preponderance of predatory fishes, and
many tons of aquatic plant life go to
waste every year in our inland waters.
The Gouramy is now converting these
virtually useless plants into valuable
animal protein food for man.

Since that time, supplies of Gouramy
have been distributed by the Fisheries
Department into an increasing number
of the larger perennial tanks, into estate
dams, private ponds, and the principal
rivers in the Igland ; great quantities are
now  harvested from = Parakrama
Samudra, Giritale, Minneriya, Amparai,
Nachchaduwa and Nuwara Wewa. Using
this experience as a guide, steps were
taken to introduce other food fishes of
good table quality, particularly of the
vegetation feeding types.

The Tilapia. When the author was in
Malaya in 1948, he came across a
vegetation feeding fish called Tilapia
mossambica, which was very well spoken
of as a food fish in Malaya, and which
had proved to be a valuable means of

ridding inland waters of the larvae of

malaria-bearing mosquitoes. Experi~
ments conducted by the health
authorities at Taiping had proved

beyond doubt that Tilapia had com-
pletely eradicated mosquito larvae from
the Taiping lakes within a few months
of their introduction. Similar results.
have been recorded in Bengal. It was
found that the fish would breed freely
from about 3 months of age and that it
would grow into a reasonable sized fish
within a year. This fish had solved the
fish farmer’s problem of fry supply
in the Indonesian fish farms during
the war, when the normal supplies
from China were cut off. After
discussion with the F. A, O. authorities,
and careful observation of the feed-
ing habits of the fish, 750 specimens
of Tilapia mossambica were imported.
by air on July 17, 1951, since when
this fish has established itself firmly in
our waters. The fish is a “mouth
breeder ” and the female carries . its
young in its mouth until they are able
to fend for themselves. Examination of
the stomach contents of a number of
specimens has revealed that the fish will
feed exclusively on vegetation where
this is abundant,

When the “lewayas” (brackish
water lakes) of Hambantota dried up
completely in 1952, they were subse-
quently stocked with Tilapia after the
rains, and this action has given rise to
a fishery which has been of considerable
importance to the residents of Hamban-
tota since 1954. Production of Tilapia
from the Karagan-lewaya which was
about 5,000 1b. in January 1954 was
155,600 lb. in July, and 168,000 1b. in
August 1954. Fish traders have been
attracted, and there is a daily transport
of fish by cycle and lorry to districts as
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‘far away as Haputale. Alas! Karagan
lewaya dried up . completely in the
drought of 1956, Tilapia is appearing in
increasing quantities in the markets
in many other rural areas into which
it has been introduced, and it is
captured both from inland waters and
in lagoons right round the coast. It
is highly esteemed as a food fish and has
a ready sale. The largest specimens so
far recorded were about 15 in. in length
and weighed over 2 1b. Lake Tempe, in
Celebes, might be cited as an example
-of what can be achieved. In 1935 the fish
production was virtually nil, and a
variety of food fishes was introduced into
the lake. In 1948, 13 years later, the
production was 25 million pounds of
fish. But these foregoing remarks refer
to results which might be obtained with-
out any effort at intensive cultivation.
With a liftle effort, an even more
:abundant production should be possible.

De-silting “Tanks”, Nearly all the
inland waters in the Island consist of
irrigation reservoirs or “ tanks . Some of
these contain water throughout the year.
A great many of them dry up during the
drought. All these tanks contain water
which is greenish in appearance. This
greenish colour is due to a large quantity
of living matter, both plant and animal,
which is held in suspension in the water.
‘This is known as plankton. There are
virtually no fish of appreciable table
-quality, in these waters, which feed on
plankton. Therefore a great deal of food
matter which might be converted into
fish flesh in our inland waters is now
going to waste every year. These same
waters also contain an abundant growth
of the larger water plants. Each year,
‘when these waters dry up, this vegeta-
tion decays on the surface, adding to the
layer of silt at the bottom of the tank,

and from year to year these tanks are
gradually silting up. The progressive
effect of this silting ean be seen in the
greal majority of the smaller village
tanks. Their capacity to hold water is
being gradually diminished. They fill up
to spill level within the first few days
of the normal North-East Monsoon rains,
and overflow for a greater portion of the
rainy season. Within the first three
months of the dry weather setting in,
these tanks run dry. Now this same
deposit which silts up the tank bed con-
tains wvaluable organic matter -which
could be used with benefit for manuring
arable land. This organic matter eventu-
ally dies and decays, and it derives the
oxygen necessary for its decomposition
from the water, releasing acids into the
water, both conditions being detrimental
to the growth of fish, The removal of this
silt from the tank bed for the purpose of
manuring the fields will not only deepen
and desilt the tank, thereby increasing
its capacity to hold water, but also pro-
vide better conditions for the growth of
fish in the tank when it fills up again.
If the peasant can be made to see that
this caked, peaty substance, which he
can dig up from the tank bed when it
is drying up, will improve his crops and
his paddy fields, and if he can be
encouraged to remove, progressively,
this silt from the tank and apply it on
his fields, he will gradually increase the
capacity of his tank and may perhaps
live to see the day when the tank does
not go dry even in the severest drought.
What a change such a condition can
bring about in the drought ridden zone !

This is where the agriculturist can
derive great benefit from the adoption of
a water conservation and water utiliza-
tion programme on his land. Soil erosicn
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«can be effectively checked by the con-
struction of dams across gullies and
ravines. This will not only check
erosion, but hold up valuable water for
the watering of stock and the rearing
of fish. An acre of water, carefully
stocked and managed can give 5,000 lb.
of fish each year. In Indonesia they have
an average of 1,000 lb, and in the
Belgian Congo 2,000 lb. per acre per
vear, with maximum of 8,000 and 9,000
Ib. per acre per year. The waste products
of the land serve as food for the fish or
fertilizer for the water, and the waste
produce of the pond, that is, the silt
dredged up from the bottom of the pond,
‘serves as manure on the land. By this
means, waste is eliminated, and the
farmer produces his requirements of
protein from the water. It will make a
very interesting study if a comparison
were to be made of the production from
farm land with the production from a
fish pond, in terms of the annual yield
of protein food per acre from each.

Tish Culture in Paddy Fields. Much
‘has been said recently about the
prospects of rearing fish in paddy fields.
“This is best done in areas where water is
-abundantly available. This practice is
widely prevalent in the wetter areas of
Malaya and the East Indies. In Indonesia
with a rice crop in which water can be
impounded for from 40 to 60 days, yields
of from 30 to 50 1b. of fish per acre have
been recorded. In Japanese rice fields
‘the yield is about 150 1b. per acre, but,
when food is added, yields of 2,000 1b.
per acre have been obtained. In Malaya,
the yield is about 125 lb. per acre. In
Tanganyika, yields of 1,000 1b. of rice and
100 1b. of fish per acre are obtained.
‘The Russians have reported a 7 per cent.
increase in the rice crop when fish are
grown under it. In China, a 10 per cent.

increase in the rice crop has been
reported.

Little modification of the flelds is,
required for fish raising. The bunds of
the paddy field are raised and streng-
thened with the earth obtained in
constructing a trench abcut a yard wide,
a couple of feet deep, and about 30 feet
long along the lower side of each paddy
flat, so that if the water level in the
field were to go down when the farmer
is away, the fish will still have the
trench into which they can retreat, until
the farmer comes back and restores the
water level in his fields. A sump pond
of about 10 ft. by 10 {t. or less is made
in the lowest field in the block. As soon
as a depth of four to six inches of water
can be maintained under the paddy
plants, that is about 2 weeks after trans-
planting, small-sized fish are introduced
at the rate of about 1,000 per acre. The
water inlets and outlets in each block of
fields are screened to prevent the escape
of the fish. The fish feed among the
paddy plants, eating off the algae which
compete with the paddy plant for the
nutriment in the soil and eating the
larvae of insect pests such as the paddy
stem borer, and their droppings provide
a readily soluble organic fertiliser which
benefits the crop. When the field is dried
for the harvest, the fish are gathered into
the sump pond by progressive draining
of the flats and are captured from there.

The advantages in the introduction of
plankton feeding food fishes into inland
waters are obvious. They will convert
naturally available organic matter,
which is now going waste, into fish flesh
which will supply the deficiency of
protein in peasant diets. They will make
this protein available in the less
frequented and more backward districts

"where the channels of trade seldom
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penetrate and where protein food is
almost unavailable. What the farmer
cannot use immediately in the fresh
form he can salt and dry in the sun and
keep for his own use during the rest of
the year. With the increased production
of fish from inland waters there will be
a greater self-sufficiency in fish, and the
large sums of money which are now
being spent on the import of fish will be
progressively reduced.

The practice of rearing fish in paddy
fields does not require any elaborate or
expensive preparation. It is carried out
successfully by peasants in other parts of
South-East Asia who are no more
erudite than the peasants in this country,
and the fact that this practice has been
carried on for so many years in these
areas can have only one explanation,
namely, that the farmer is able to get a
higher income from his labours when he
grows fish under his paddy crops than
when he does not. The hope of gain
sweetens the labour involved.,

Summary. It is necessary that every
landowner should realize the vast
potentialities which exist for improving
the yield of his land through a policy
of proper water conservation and water
utilization. The water holding capacity
of the land must be developed by a
system which will at once protect his
land from eroding run-off, and provide
water for irrigation and livestock needs.
Every body of water, whether behind a
dam or only a few inches deep in a paddy
field, can and should be utilized to pro-
duce protein food through judicious

stocking with fish of table quality. The
best farmers in other countries with a
climate similar to that of Ceylon have
realized and made full use of the com-
plementary nature of land farming and
water utilization, and there is no reason
why their example should not be
followed profitably in this country.
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A Brief Survey of Agricultural Conditions

in the Eastern Division

S. KANAGARATNAM, Agricultural Officer, Department of Agriculture, Ceylon

General. The Eastern Division consists
of the Revenue District of Batticaloa.
It 1s bounded on the East by the sea, on
the West by portions of Badulla and
Polonnaruwa Districts, on the North by
Verugal Aru, a branch of the Mahawell
Ganga, and on the South by Kumbukkan
Oya. Five other rivers arising in the
Badulla District run through this area
eastwards into the sea. These rivers
supply water to the numerous tanks
which irrigate paddy, the main crop of
the District. The total land area is
1,729,000 acres of which only 185,000
acres are under cultivation. The total
population in 1953 was 270,722 mainly
concentrated along the coastal belt.
There is one main coastal road with
branches going to Polonnaruwa, Badulla,
Inginiyagala and Moneragala. There are
few good roads in the mainland. Com-
munications are made more difficult by a
30 miles long lagoon which separates the
thickly inhabited coastal belt from the

Received 12.8.56.

by means of boats and ferries and is
very unsatisfactory. There are only 40
miles of Railway covering less than 1/1€
of the area. The District is divided into
9 Divisional Revenue Officers’ Divisions
The Development area of the Gal Oya
Scheme falls within the boundaries of
the District.

Weather. The District falls within the
Dry Lowland Zone of the Island. The
major portion of the District is below
100 ft. in elevation with a small section
going up to 300 ft. The average tempera-
ture for the year is about 81° F.
December and January are fairly cold
with average temperatures of 77° F.
June and July are very warm with an
average of 85° F. During these months
a warm dry wind called “ Kachchan”
blows over the District. This is really the
South-West Monsoon deprived of its
moisture in its ascent over the Central
Hills and heated by compression in its
descent on the leeward side. The average

mainland where the paddy areas are monthly rainfall in inches in four
situated. Transport across the lagoon is stations are given in Table 1.
Tahle I—Average Monthly Rainfall
Kalkudak  Batticaloo Amprrai Panama
January 138 in. 12:9in 14 Lin. .. 12-1 in.
February 45 43 i 46
March 37 35 3-8 4-2
April 2-3 23 35 =l
May 28 18 35 20
June 04 L") 17 (1]
AJuly 1-8 1-0 18 ()
August F 2-4 240 29 16
September . . 2-8 24 36 1-9
October : §e2 T2 71 a0
November . . 11-7 139 11-0 97
December .. 15-6 17-0 144 10-3
Total T8 801 723 HH-3
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The rainfall 1is fairly uniform
throughout the District at about 70
inches except in the extreme south
where it goes down to 55 inches. Small
sections in the interior get a little over 75
inches. It will be seen from the above
figures that the North-East Monsoon
rains bring 70 per cent. of the rainfall
during the months of October to
January. The other 8 months get only 30
per cent. Very little or no rain falls
during June and July. This dry period
in combination with the dry wind
“Kachchan” is harmful to all crops
and stock. Annual crops cannot be
grown during this season except
under irrigation. The North-East
Monsoon rains, however, are very
favourable for paddy cultivation. There
may have been occasional droughts
during this season reducing paddy yields
but very rarely have there been
complete failures of ciops as are common
in other parts of the dry zone of the
Island.

Soeils. There are 3 main types of soils
in the Distriet : —

{a) The Coastal belt contains the
sandy soils derived from
Pleistocene deposits.

(b) A middle area of non-lateritic
grey-brown sandy loams.

(c) Lateritic or non-lateritic reddish
brown or grey-brown loams in
the interior.

The sandy soils along the coast
constitute the coconut soils and the low
lying sections and tracts with irrigation
facilities are cultivated with paddy.
The reddish brown or grey-brown loams
are suitable for a variety of crops but
the bad distribution of rainfall limits the
choice of crops.

The soils being derived from acidie:
types of rocks are deficient in lime and
magnesia and potash content should.
normally have been high. But the
intense rainfall experienced from
October to January and the open texture
of the soil are responsible for leaching
out much potash and thus the soils are
deficient in this constituent alse. The
organic matter content of these soils is
very low and is the most important
requirement not only for the supply of
plant nutrients including trace elements
but also for moisture conservation.
The phosphoric acid supply is variable
but is often low. Thus the fertility of the
soil is generally far below the average
for the Island. Regular applications of’
cattle manure, compost or green manure
are necessary to obtain satisfactory
yields. The application of nitrogen in the
form of fertilisers has resulted in a
marked increase in yields. Phosphoric
acid is best applied as Superphosphate
to obtain quick results and potash as
Sulphate of Potash because sulphur is
also necessary for these soils.

Paddy. This is the most important
crop of the District covering 134,700
acres out of the 185,000 acres of culti-
vated area. Although the climate is
tavourable for paddy cultivation, yields
are poor owing to the low fertility of the:
soil. Crop cutting experiments have
given the following yields : —

Maha Yala

DBirshels Rushels

Per Acre Per Acre
1451-52 .. 2048 1952 e 362
1952-53 oo 24-85 1953 .. 3538
195354 L. 2810 14954 v 2ER5
1954-55 4 1955 o B2

Holdings. Compared to the rest of the
Island the average size of paddy holding:
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"in the District is very large. There are
91,000 holdings covering 134,700 acres,
ie, 6.4 acres per holding whereas the
average for the Island is only 1.2 acres
The high average is due to the large
number of holdings over 10 acres in
extent. Several landlords own more
than 200 acres each. The 1946 census
gave the following figures for the
District : —

Bize of Holding Number Aereage
Less than & acre S kTR 39
11 acre il e 230 et ol
1-2 acres o .. L4000 .. 1,741
2—5 aeres . Lo 6,417 0L 19,942
H5—10 acres .. .. 5,840 .. 33,800
Mare than 10 acres .. 3,244 ., 61,512

The number of holdings of more than
10 acres represents 40 per cent. of the all-
Island figures and exceeds that of any
«other District in the Island. The large
size of holdings facilitates mechanisa-
tion but does not help adoption of
intensive methods of cultivation.

Tenures. About 4,500 holdings are
leased out for cultivation. There are 3
main types of tenure.

(a) Cultivation on “ Rent” Basis. Here
the cultivator pays a definite rent in
the form of paddy and the landlord also
termed Podiar does not take any part
in the cultivation. The rent may be paid
at the commencement of the season or an
increased rent may be paid after
harvest. In Batticaloa South where this

system is most prevalent the usual rent

is 7% bushels of paddy per acre per
‘season. In addition the cultivator may
give various types of presents to the
landlord.

(b) Cultivation on *“ Customary”
Basts. Here the landlord bears all the
cultivation expenses and gives the culti-
wvator 3 bushels of paddy per month

during the cultivation period of 5 months
for his food. After harvest the cultiva-
tor gets 1/10 of the yield and the
sweepings from the threshing floor.

(¢) Cultivation on “Loan” Basis.
Here the landlord advances to the
cultivator the seed paddy and paddy for
his consumption during the cultivation
period. The landlord also supplies cattle
for ploughing and the hire for the cattle
is computed in paddy. These loans are
first recovered from the harvest with
50 per cent. interest. Harvesting, stack-
ing and threshing expenses are met by
the landlord and not regarded as loans.
A ground rent of 2% bushels per acre is
also due to the landlord. After deducting
all the above items, the balance harvest
is divided between the landlord and the
cultivator in the proportion of 2.1. If the
crop is poor, there may be nothing left
after all the deductions are made and the
cultivator will have to go away having
only fed himself for 5 months. There are
also other types of fenures covering
small acreages. Sometimes there may not
be direct negotiations between the land-
lord and the tenant. A middleman will
assume the position of the landlord
having paid a fixed rent to the actual
absentee landlord. Except in a few cases
where notarial agreements had been
signed, there had been no security of
fenure at all and tenants were victi-
mised in most cases. No tenant attempts
to improve the fields for fear of increase
of rent as a result the next year. There
is constant quarrel between landlords
and tenants. A cultivator may lease out
one field for the maha season and
another field for the yale season far
away.

Paddy Lands Bill. This bill was
applied to the District in November,
1953, to cure the ills of the existing land
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tenure system. The purposes of the bill
were—

(a) to give security of tenure for a
period of 5 years. j

(b) to fix maximum rents payable to
the landlord. 10 bushels or 1
crop whichever is less per
season per acre.

(¢) to allow Government to take over
uncultivated lands and get them
cultivated.

During 1954 and 1955, the humber of
leases registered under this Bill were
1890 representing only 40 per cent.
of the total number of leased holdings.
The other landlords claimed that they
have changed their system of cultivation
to hired labour. As the bill did not
clearly distinguish between tenants and
hired cultivators it was not possible to
take action against landlords. As the
Bill stipulates a fixed rent contrary to
age old customs in some areas it is diffi-
cult to check on the correct rent paid
to the landlord. Thus the working of the
Bill has so far not been very satisfactory
and legislation to remedy the short-
comings is contemplated.

Irrigation. The 134,700 acres of
asweddumized paddy fields in the
District are distributed as follows : —

Irrigated by Major Tanks 71,700 acres

Irrigated by Minor Tanks 10,200 acres

Rainfed 52,800 acres

There are 15 Major Schemes of which
the important ones are—

Pattipola Aru 32,173 acres

Rugam 8,145 acres
Vakaney 7,282 acres
Manalpiddy Aru 6,987 acres
TInnichchai 5,883 acres
Slagamam 2,846 acres
Hufus Kulam 1,020 acres

- The Pattipola Aru is a branch of the
Gal Oya. The three Tanks Kondavatta-
vam, Amparai and Irakkamam and
several anicuts in the Aru supply water
to this Scheme During the North-East
Monsoon season the river overflows and
silts up all the paddy fields and no culti-
vation is possible. Thus this is essentially
a yala season scheme. After the con-
struction of the Senanayake Samudra
at Inginiyagala, flood waters have heen
reduced to some extent and maha
cultivation is now possible in some
areas. These 32,173 acres are in one
large block and form the largest single
mass of paddy fields in Ceylon. The
major schemes supply water for both
maha and yala cultivations, more for
mahe than for yala. Water is issued
from the tanks only after they are full
in December and therefore all prepara-
tory tillage operations and sowing are
dependent on rain. This creates diffi-
culties for transplanting and harrowing
of the standing crop of paddy. The
yala cultivation is fully irrigated and
mud sowing is normally adopted. Due to
the sandy nature of the soil, absence of
concrete channels and the numerous
sand dams that control irrigation, water
is not available to many fields at the
proper time and there is a large amount
of wastage of water. There is constant
trouble between cultivators in water
issues during the yala season.

Seasons. There are 2 main seasons for
cultivation. The Manawari (rainfed)
and munmari (irrigated) correspond
to the maha season. Kalapokam (irri-
gated) corresponds to the yala season.
This is in contrast to the nomenclature
in the Northern Province where kalg-
pokam refers to the maha season. If
there is extra water left in the tanks
after the yala, a late yala or idaipokam
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is also cultivated. The manawari fields
are ploughed with the first rains in
August or September and sown with 4
months paddy early in October. The
munmari fields are also sown with 4
months paddy mainly during November
and to a small extent in December.
Sowing for the kalapokam season under
the Pattipola Aru Scheme commences
late in January and continues till March
and for the other major schemes in April
and May. 3 months paddy is only
cultivated during kalapokam. Sowing
for idaipokam is done with 3 months or
24 months paddy in June and July. Along
the borders of the 30-mile long lagoon,
5 months flood and salt-resistant paddy
is cultivated during the maha season.
Thus sowing goes on at one place or
another for 10 months of the year con-
tinuously. This provides ideal breeding
ground for most of the paddy pests.
During 1955 the acreage sown for the
maha season was 86,466 acres and for
the yala season 46,116 acres. Most of the
maha fields are separate from the yala
fields and double eropping is done only
in some areas. A very small extent of
fields under the Pattipola Aru Scheme
are cropped thrice a year.

Improved Methods of Cultivatien. Due
to the poor nature of the soil, large size
of holdings, insecurity of tenure and
unsatisfactory irrigation facilities the

. adoption of improved methods has been

slow but steady progress has been
recorded in recent years especially after
the Guaranteed Price Scheme was
introduced and the price raised to Rs. 12
per bushel of paddy.

(a) Use of Light Iron Mould Board
Plough. During the last 6 years about
4,000 iron ploughs made at the Govern-
ment Factory were sold to cultivators.

Model C is the popular plough. 136
tractors of which 95 belonged to private
individuals and 41 to Co-operative Agri-
cultural Production and Sales Societies
(C. A. P. & S. S.) are being used for
ploughing. 47,500 acres representing 33
per cent. of the cultivated area are
ploughed with light iron ploughs and
tractors. Some fields cannot be ploughed
and only mudding can be adopted. In the
other areas the traditional old wooden
plough is still being used.

(b) Use of Pure-line Seed Paddy.
There are 23,500 acres representing 17
per cent. of the cultivated area under
pure-line paddy. In addition to this, the
32,000 acres under the Pattipola Aru
Scheme grow only Vellaiperunel and to
a small extent Pachchaiperumal, the 2
pure-lines recommended by the Depart-
ment for the yala season. As the purity
of this paddy is not up to Departmental
standards this area is not taken intc
account in the acreage under pure-line
paddy. The variety Oddavalan is also
grown in a small area for the yala
season. The best variety for the maha
season is Murungakayan. It is now
replacing Vellai Ilankalayan which was
formerly recommended. Perilanel is alsc
grown in some areas during the maha
scason. The scheme of multiplication of
pure-line paddy by private seed farmers
has not met with much success because
the seed farmers usually sell their pro-
duce for consumption owing to lack of
storage space and want of immediate
payment for their produce. Some of the
C.A.P. &85. S. are helpful in purchasing
and storing this paddy till sowing time.

(¢) Use of Manure. Cattle manure,
ccmpost and green manures are applied
in 11,400 acres and artificial fertilisers in
9,700 acres. Fertilisers subsidised by the
State are only given through the
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C.A. P. &S. S. and in those areas where
these societies do not function satis-
factorily the cultivators are not able to
obtain the fertilisers. Yield increases up
to 28 per cent. have been obtained by the
use of fertilisers alone.

(d) Weeding. This is done by manual
labour in 11,100 acres. As the paddy
fields are situated far away from
inhabited localities, it is necessary to
transport labour for weeding. The culti-
vators have realised that the full benefits
of fertilisers are not obtained without
weeding. Weedicides have not yet
become popular.

(e) Harrowing the Standing Crop of
Paddy. An exent of 5200 acres is
harrowed when the crop is 3-4 weeks old.
- Lack of irrigation water during the maha
season and the difficulty of access to the
main masses of paddy fields after they
Aare sown are the obstacles to the
harrowing of greater acreages.

(f) Transplanting. Only 200 acres are:
transplanted. Although the benefits of
transplanting have been effectively
demonstrated in every village, the
following fundamental difficulties pre-
vent the large-scale adoption of this
practice : —

(1) Large size of holdings
(2) Insufficient labour

(3) Lack of irrigation water for
raising nurseries during the
maha season,

(4) Short-term paddy. During the
yala season when irrigation
water is available only 3 months:
praddy is cultivated and it has
been found uneconomical to
trangplant such paddy.

(g) Saline Paddy. The local variety,
Uvarvellai, and the introduced variety,
SR 26, are grown in 90 acres.

TABLE 2 —Progress in the Adoption of Improved Methods of Paddy Cultivation

Use of Iron  Use of Pure- Tse of Huarrowing
Pionughs and  line Paddy Fertilisers  the Standing Transplanting
Tractors Crop
Acres Aeres Acres Aeres Aeres

1949 me s 5000 L. 2,200 .. 800 .. 27007, 60
1950 2 i 7,000 .. a,000 . 1042 . A00 .. 72
1951 +3 oo 14000 L 7100 ., TiShY St 840 . 115
1952 b .. 30,000 .. 9280 .. 4.690 .. L6 .. 120
1953 e o 40,000 .0 11,900 . 8,560 .. 3.650 . 70
1954 i .. 46,000 .. 23,300 .. 9700 .. 4,800 .. 210
1955 i s 475000 ., 23500 . 5.560% .. 5,200 . 200)

* This reduction in acreage is duc to the non-availability of lertilisers at the (. A. P. & 8. 8. which
controlled the State subsidised fortiliser scheme,

Pests and Diseases. Owing to conti-
nuous cropping of paddy, pests are of
regular occurrence. The Paddy Swarm-
ing Caterpillar occurs every year during
the months of February and March
under the Pattipola Aru Scheme. If
there is sufficient irrigation water, not

much damage is done as the caterpillars
cannot damage the plants below water
level and as they float in the water they
can easily be collected and buried. But
if no water is available, very serious
damage is done. Spraying with DDT has
become a popular control measure in
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recent years. The Paddy Bug is the other
serious pest. It is controlled by dusting
with BHC or spraying with DDT.
The Paddy Stem Borer is controlled by
routine spraying with Endrin or Folidol
and Paddy Leaf Roller by dusting
BHC. Among diseases, Blast and
Brown Spot have been rapidly increasing
in recent years. Disinfection of seed by
Perenox or Ceresan Wet is an effective
control measure,.

Mechanisation, Owing to the large
size of paddy holdings this District offers
great scope for mechanisation of paddy
cultivation. There is also shortage of
labour due to the large-scale recruitment
by the'Gal Oya Development Board. The
number of tractors used for paddy culti-
vation increased from about 10 in 1950 to
136 in 1955. Medium-sized rubber wheel-
ed tractors are popular. They are used
for ploughing, harrowing, tvne tilling
and threshing. Combine harvesters can-
not be successfully used owing to the
numerous paddy field ridges and the
uneven nature of the fields. Earth-
moving machinery is in great demand
for levelling work. But the attachments
to the small tractors to do this work have
not produced satisfactory results, There
is no organization fo purchase and work
heavy tractors which alone can perform
this job. Aerial spraying against paddy
pests is possible in the 32,000-acre block
of Patipola Aru paddy fields. The Eastern
Province Co-operative Agricultural So-
cieties Union is the local agent for one
make of medium sized tractors and has
done very useful work in furthering
agricultural mechanisation in the
Distriet,

Co-operative Agricultural Production
and Sales Societies. These Societies
have increased from 16 in 1950 to 55 in

1956. Originally they were interested
only in the marketing of paddy. But gra-
dually some of them were made fo take
an increasing interest in production acti-
vities. They did useful work in selling
Light Iron Ploughs, Artificial Fertilisers,
Pure-line Paddy and Insecticides. They
maintain 41 tractors for hire to
cultivators.

Highland Crops—Coconuts. Next to
paddy, coconuts cover the largest culti-
vated acreage. There are 18,900 acres of
which 60 per cent. is in the narrow 20
miles long belt between Kalkudah and
Batticaloa. Most of the estates are in a
very neglected state. The soil is very
sandy and due to the long dry period of
the year, the useful life of the plant is
reduced to a great extent. As very little
replanting has been done, there are
several vacancies and the average pluck
will not exceed 400 nuts per year per
acre. There are a few estates that give
1,000 nuts per year per acre. The estates
in Akkaranipattu area which accounts
for 20 per cent. of the total extent are in
a better state. Most of them are ploughed’
by tractor before the monsoon raing and
kept in good condition, Even these
estates compare unfavourably in yields:
with estates on the South-West coast of
the island owing to the sandy soil and
the long drought experienced here. 60,000
seedlings raised in the Batticaloa nur-
sery from nuts supplied by the Coconut
Research Scheme were sold to estate
owners and colonists for planting during
the last 7 years. Outbreaks of the leaf-
eating caterpillar occur every year and
are controlled by the liberation of the
Eulophid parasites.

Cashew. This is now grown in about
450 acres along the coast from Kalkudah
to Kaluwanchikudy. The nuts produced
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are mainly consumed locally with very
little sent to Colombo and Jaffna. This

crop can be extended to about 5,000 acres’

along the coastal belt on poor soils that
are unsuitable for any other crop and an
export market developed for this com-
modity. Peasants have been encouraged
to plant more cashew in their home gar-
dens. Capitalists are reluctant to put
money into this crop because of the long
waiting period to get returns which are
small.

Mango. There are about 200 acres of
mangoes mainly grown as a home garden
crop. Most of the varieties are sour.
There is good scope for the extension of
this erop and the introduction of good
varieties. The crop does well throughout
the District both along the coast as well
as the interior. 12,600 mango grafts of
selected varieties obtained from Jaffna
were sold during the last 7 years.

Citrus. There are about 800 acres of
limes and oranges mainly grown in the
Maha Oya area which adjoins the citrus-
growing areas of Uva. These gardens are
in a poor state because no irrigation is
available during periods of drought and
the villagers are more interested in their
chenas during the rainy season. 5,300
orange grafts and 4,600 lime seedlings
were sold for planting during the last 7
years,

Vegetables. About 1,000 acres of vege-
tables are grown mainly in chenras and
to a small extent as a home garden crop
under irrigation. Better varieties of seeds
and seedlings are regularly issued to cul-
tivators to improve the quality. A pecu-
liar feature about irrigated brinjal cul-
tivation in some areas is the injection of
very small quantities of mercury into
the barks of seedlings. By means of this

very old practice, large-sized fruits are
produced.

Tobacco. About 100 acres of cigar
tobacco are grown on the banks of
rivers by lift irrigation. But Muslim

cultivators from Eravur go in large

numbers every vyear to Tamanka-
duwa to cultivate tobacco on the banks
of the Mahaveli ganga and bring the
cured product home for sale to Jaffna
traders through their Co-operative So-
ciety. Cigarette tobacco is now being
grown with success in the Gal Oya
Valley with restricted irrigation.

Chena Crops. About 10,000 acres of
chenas are cultivated every year in
which the important crops are:—
Manioce 3,000 acres, Maize 2,700 acres,
Kurakkan 1,100 acres, Chillies 1,000 acres
and Plantains 700 acres.

Animal Husbandry. The following
livestock are found at present :—

Cattle 75,000
Buffaloes 64,000
Goats 14,000
Poultry 73,000

There is good scope for the develop-
ment of animal husbandry in the Dis-
trict. Even now at least 100 fowls are
sent -by train to the Colombo Hotels
every day. Waggon loads of cattle and
buffaloes are also sent for slaughter.
But systematic breeding or manage-
ment has been adopted only in a few
cases. Cattle and buffaloes are allowed
to graze in paddy fields after harvest
and during the paddy season they are
sent to uncultivated areas away from
paddy fields. Very little stall feeding is
done. Cultivation of fodder and pasture
is negligible, Few cows and buffaloes
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are milked, the latter for the pre-
paration of curd. Many landlords
own large herds. Some of them are kept
in coconut estates for manuring. Others
roam all over the place doing consider-
able damage to cultivation. In order to
undertake systematic improvement of
the cattle and buffaloes, it is felt that
the present numbers are far too many
in view of the limited pasture lands
available. This does not apply to goats
whose numbers have been falling in re-
‘cent years. Most of the natural pasture
lands of ancient times have now been
converted into paddy fields and the Gal
Ova Development Board has taken over
large areas. As a result of represent-
ations made to the Board, 26,575 acres
have been set apart in 4 large blocks
on the Left Bank of the Gal Oya for
pasture. Even with this provision it is
necessary to reduce the cattle and
buffaloss to half their present number
" to unclertake scientific breeding and
management. The reduced numbers are
guite sufficient for agricultural purposes
in view of the large number of tractors
working at present. Some improvement
to the livestock has been made by the
adoption of the following measures :—

(a) Cattle. Seventy-two Stud Bulls of
the . Sindhi and Khillari Breeds have
heen issued in the villages for crossing
local cattle. Some of these have been

given on loan and others in exchange

for local scrub bulls. 900 cross-bred
calves have been born during the last 7

years. Castrations of local bulls have

been done, but owing to the very large
number of bulls roaming about, these
have not produced useful results.

(b) Buffaloes. Seventeen stud buffa-
loes of the Murrah breed have been
issued on loan and in exchange in the

villages for crossing local buffaloes. 500
cross-bred calves have been born during
the last 7 years.

(c) Goats. Ten Jamnapari stud goats
have been issued for crossing local
goats. Three Co-operative Goat Farming
Societies were started but these did not
fare well. There is scope for the
development of more goat breeding in
the district.

Poultry. Few districts in Ceylon offer .
more opportunities for poultry-keeping
than this Division. 52,000 pure-bred eggs.
of the R I R and Australorp breeds were
sold to villagers for hatching during the
last 7 years and 800 cockerels of the
same breeds were issued in exchange
for village cockerels, Large-scale inocu-

lations against Pseudo Fowl Pest have

been done in the coastal area. But
numerous deaths due to this disease
still occur in the interior areas where
it has not been possible to inoculate
all the birds due to poor transport faci-
lities. :

Stud Centres. There are 3 Stud Cen-
tres at Batticaloa, Mavadipalli and Ak-
karaipattu where free service is given
by stud bulls and goats of improved
breeds to villagers’ animals. Although
the stud goats were well patronised,
the services given by the bulls were
few. This is due to the fact that very
few cattle are kept in the homes and
stall-fed.

Gal Oya Scheme. This is the largest
multi-purpose project ever undertaken
by the Ceylon Government. It will bring
in 72,500 acres of new irrigable land and
give an assured supply of irrigation
water to 51,640 acres of privately owned

" old fields including the famous Pattipola

Aru fields. The Scheme is in charge of
the Gal Oya Development Board set up

Digitized by Noolaham Foundation.
_hoolaham.org | noolaham.media


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/
http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

130 TROPICAL AGRICULTURIST, VOLUME CXII, 1956

by Act of Parliament in 1949. At the
end of 1954-55, 4,780 families consist-
ing of 33,000 persons had been settled
by the Board in 34 new villages. Of
‘these 2,884 families come from outside
the Batticaloa District. Up to 1953, each
family was given 4 acres of irrigable
land and 3 acres of highland but these
were later reduced to 3 acres and 2 acres
respectively. During 1953-54, an extent
of 2,600 acres was set apart for middle
-class colonists at the rate of 25 acres per
holding with 12 acres irrigable and the
balance under light irrigation. In order
to ease the congestion along the old
coastal villages, 4,160 acres were alie-
nated to selected peasants, each holding
being 3 acres irrigable and 1/3 acre high-

land. Throughout the development of

the scheme so far, mechanised equip-
ment has been used in clearing jungle
-and 65,000 acres have been cleared in
this manner. After the construction of
‘Senanayaka Samudra which is the main
tank in the Gal Oya Scheme, several
irrigation and drainage problems which
-existed in the Pattipola Aru Scheme
‘have been solved to some extent. A
greater area is now being cultivated and
it is possible to grow a 4-months paddy
during the maha season in a substan-
tial acreage which formerly grew only
a 3-months paddy during the yala sea-
-son. It is even possible to get 2 crops a
year where only one was cultivated be-
fore. But the policy of the Board is to
have only one crop of 5-6 months paddy
a year during the maha season and to
grow subsidiary crops like tobacco,
chillies and onions with restricted irri-
gation during the yala season. Consider-
-able success has been achieved in grow-
ing cigarette tobacco in this manner
-and incomes of Rs. 1,000 per acre have
‘been obtained by several colonists.

Appropriate Technology Services

121 POINT =P .F O FOAD
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Government Farms, There is only one
farm at Karadian Aru, 400 acres in ex-
tent. 150 acres of paddy, 5 acres of man-
goes and 10 acres of other highland
crops are cultivated. There are also
Nursery, Dairy and Poultry sections.
There is a Practical Farm School for
Boys in this farm where 35 students
follow a one-year course. A new 200-
acre farm is being opened on the Saman-
turai-Amparai Road to serve the needs
of Batticaloa South. It is proposed to
shift the Boys’” Farm School there and
convert the school at Karadian Aru into
a Girls’ Farm School.

Future Prospects. As the Gal Oya
Scheme progresses, it is bound to have
its effects on the agricultural develop-
ment of the Distriet. It has already had
some effects. It has made the cultivators
tractor minded. It has helped in the
growing of a 4-months paddy in a tra-
ditionally 3-months area. It has shown
that cigarette tobacco can be grown
with success.

Increasing of paddy yields will con-
tinue to be the main task for the future.
In spite of the poor soil, the Karadian
Aru farm gave 48.7 bushels per acre in
150 acres during the 1954-55 maha sea-
son when the District average was only
29.5 bushels per acre. The methods
adopted at Karadian Aru have been
demonstrated in wvillagers’ fields in
every paddy tract in the Distriet. If pro-
blems like tennure, irrigation, levelling
of fields, etc., are solved it should be
possible to bring up the District average
to the Karadian Aru figure. Sales of sub-
sidised fertilisers by CAP & SS should
be looked into and every Society com-
pelled to have sufficient stocks for all
cultivators. The growing of 4-months
paddy under the Pattipola Aru Scheme
opens the way for the large-scale
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adoption of transplanting during the
maha season, In this thickly populated
area with a fairly fertile soil and ample
water from the Senanayake Samudra,
transplanting can be made a success.
2.4 million bushels of paddy were pur-
chased under the G. P. S. in the Distriet
during 1955. It is possible to increase the
figure to 4 million bushels in a few
years.

Increased cultivation of cashew and
improved varieties of mango are two
other important projects. Some form of
State assistance for cashew cultivation
and the production of large numbers of
mango grafts in the Karadian Aru Farm
for sale to growers are necessary.

The coconut estates need replanting
and rehabilitation urgently. It is hoped

that many proprietors will make use of
Government assistance in this respect.

Among the animal husbandry
projects very quick progress can be made
in poultry. It is possible to eliminate the
local birds entirely in a few years and
replace them with ecither pure birds
or crossbreds. Inoculations against
Pseudo Fowl Pest should be done on a
very much larger scale than at present.
With regard to cattle, buffaloes and
goats, a well planned programme of
development is necessary. The reserva-
tion of 26,575 acres of pasture land by the
Gal Oya Development Board gives a
good oportunity to develop grazing lands
on scientific lines and organise stock
breeding and maintenance. The newly-
formed Stock Breeders Association will
also be of help in this venture.
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Pineapple and Cacao Mealy-bugs of Economic Importance
in Ceylon

. E. FErnanpo, Entomologist, Department of Agriculture, Ceylon

Introduction

Mealy-bugs are a group of insects res-
ponsible for considerable damage to
agricultural crops. This damage is
always associated with the feeding of
the insect and may be caused by (a)
the depletion of plant nutrients by the
sucking up of the plant sap and thereby
causing a loss of vigour, stunting and
even death of plants, or (b) the injection
into the plants of toxins which form
part of the salivary secretions of the
insect and cause pathological reactions
in the plant strongly reminiscent of a
plant disease, or (¢) the transmission
of plant diseases from diseased to
healthy plants. The economic import-
ance of mealy-bugs to agriculture in
Ceylon at present centers chiefly
around the toxic effects one species of
mealy-bug induces in the pineapple
plant and the trasmission of a wvirus
disease by other species in the cacao
crop. While some work had been done
by both the Division of Plant Pathology
and the Division of Entomology on
these two important aspeets of mealy-

bug damage in Ceylon until 1953, the

work of Dr. Walter Carter, conducted
during an F.A.O. assignment in Ceylon
in that year served to clarify some
features of these problems and also as
a basis for infensified studies in this
field of work. Dr. Carter's observations
during his stay in Ceylon have recently
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appeared in the F. A. O. Bulletin (1956).
The purpose of this article is to describe
the nature of the problems involved and
to review some of the results of studies
on pineapple and cacao mealy-bugs.

Mealy-Bugs and Pineapple Wilt

Etiology of Pineapple Wilt. The rela-
tionship of the mealy-bug, Pseudococ-
cus brevipes (Ckl.), to wilting in
pineapple plants was first suggested by
Ilingworth (1931) working in Hawaii
and the nature of this relationship was
conclusively elucidated by Carter
(1933). This mealy-bug was first re-
corded in Ceylon in 1926 but the
affliction of pineapple plants by wilt
was first diagnosed as mealy-bug induced
pineapple wilt by Pieris (1950) on the
basis of the symptoms exhibited by
affected plants and confirmed by Carter
(1953) by artificial infestation experi-
ments. Pineapple wilt is found today
wherever pineapples are grown in
Ceylon. '

Carter (1945) classified the sequence
of symptom development of pineapple
wilt into four stages with a fifth indi-
cating a recovery stage. Stage 1 involves
the preliminary reddening of the leaves.
In stage 2 a definite colour change from
red to pink occurs accompanied by a
reflexing of the leaf margins (Plate 1).
In stage 3 the affected leaves loose their
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Plate 1—Series of wilting plants in foreground. Note the reflexed edges and loss of turgor of the leaves

Plate 2—Wilted plants showing almost complete disintegration of root system
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turgor and droop and in stage 4 the

affected leaves have dried up for the -

greater part of their length. The death
of the root system accompanies ‘the
other symptoms (Plate 2). According
to Carter (1945) a relatively small
proportion of plants develop to stage 4,
stage 3 usually being followed by re-
covery. In Ceylon the reverse appears
to hold true as once wilt appears in a
plant it proceeds through all its phases
until the plant ultimately dies and
recovery of plants from wilt is rela-
tively rare. This may be due to the
absence of effort to control the damage
at this stage.

A common observation on pineapple
wilt, when it first appears in a new
planting, is that it commences from the
edge of the planting and spreads in-
wards. This led to its being referred
to as “edge wilt” in Hawaii. This
phenomenon of “edge wilt” is the re-

sult of invasion of the new planting by

mealy-bugs carried by ants from wild
alternate host plants at the boundaries
of the plantation. Wherever suckers
used for planting are infested with
mealy-bugs and no effort had been
made to disinsect these suckers prior
to planting, however, wilt develops at
random within the plantation. Both
conditions have been recognized in
local pineapple plantations.

In Hawaii several alternate host
“plants of Pseudococcus brevipes have
been identified (Carter 1951) but in
Ceylon to date the only alternate host
identified has been the thorny leafed
Bromelia pinguin. This plant is
commonly grown on boundaries of
pineapple and other plantations par-
ticularly in the Western Province.

"All the symptoms of pi'neapple wilt
are strongly suggestive of a virus

disease, but Carter (1953) has pro-
duced conclusive evidence that a toxin
secreted by the insect and not a virus
is responsible for wilt of pineapples.
Some of the strongest points in favour
of the toxin idea are (a) that complete
recovery of plants from wilt is possible
if the mealy bugs are controlled, (b)
that the symptoms of wilt cannot be in-
duced in any other plant, (c¢) that the
capacity to produce wilt is inherent in
the insect, and (d) that vegetative pro-
pagations from wilted plants are
wilt-free.

Pineapple wilt does not develop in
plants immediately feeding by mealy-
bugs takes place and furthermore not
all plants infested by mealy-bugs will
eventually develop wilt. While occa-
sional plants may develop symptoms of
wilt after being fed upon by even a
single mealy-bug, most plants require
larger numbers of bugs feeding for a
length of time before wilt symptoms
will appear. Carter (1937) has estab-
lished that the percentage of plants
developing wilt as a result of infestation
by mealy-bug colonies of varying size
varied with the number of mealy-bugs
involved. Furthermore there is consi-
derable wvariation in the susceptibility
of individual plants to wilt. On younger
plants, ranging around 5 months old,
Carter (1945) has found that the period
between mealy-bug feeding and the
appearance of symptoms of wilt is
between 58 and 77 days with a mode
at 70 days whereas for older plants
about 9 months old when first feeding
by mealy-bugs took place, the period
required for appearance of symptoms
was between 82 and 181 days with a
considerable number of cases requiring
much longer periods. From limited ex-
periments done in Ceylon it has been
observed that a period of about 65 days
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was required for the appearance of wilt
symptoms after feeding by mealy-bugs
on §-month old plants.

The influence of [fertilizers on the
susceptibility of pineapple plants to
wilt has been studied by Carter (1945
¢ and b). He found that plants grown
at various levels of nitrogen, phos-
phorus. potassium, calcium and iron
showed no variation in susceptibility to
wilt. He also found that recovery of
plants from wilt was influenced by
nitrogen fertilization but the age of the
plant at the time of infestation with
mealy-bugs was a factor in this respect.

Biology of the Pincapple Mealy-bug.
The life history of the pineapple mealy-
bug is of special interest on account of
the presence of several strains of this
insect (Carter 1933 a; Ito 1938). In
Hawail a pink strain and gray strain of
this mealy-bug have been recognized.
The pink strain reproduces partheno-
genetically with no males present and
its members are not regponsible for the
production of green spots surrounding
the point of feeding on the leaves. The
gray strain reproduces sexually and
causes green spotting on leaves. Both
strains are wviviparous and capable of
causing wilt. While a colour distinction
has not been observed between the
strains of this mealy-bug in Ceylon, a
distinction of strains into partheno-
genetic and sexual forms has been
found to exist here. To date only the
sexual green-spotting strain has hbeen
ohserved in the western province while
the parthenogenetic form has been
recognized in the Bibile area. The
detailed biology of this insect in Ceylon
will be reported elsewhere,

Mealy-bugs are found on pineapple
plants especially located under the

basal portions of the leaves. As the
colonies of these bugs increase in size
they may be found on the exposed parts
of leaves (Plate 3), on fruits when
present and on the subterranean parts
of plants such as the butt and roots.
Mealy-bug populations have been found
to be particularly heavy in the basal
regions of the plants in the plantations
where coconut fibre dust has been used
as a mulch for weed control. The condi-
tions of moisture content and of general
protection afforded by the mulch
surrounding the base of the plants are
very favourable for the build-up of the
mealy-bugs. This mulch, unless re-
moved, renders insecticidal control of
the mealy-bugs extremely difficult.

_ Pineapple 'mealy-bugs are always
found associated with various species of
ants. In Ceylon the ants Solenopsis sp.
Paratrechina longicornis Latr. and
Bothriomymex wroughtoni Forel have
been found in association with the
pineapple mealy-bug. Bothriomyrmex
wroughtoni has to date been found only
in the western province and is of
special interest because it constructs ex-
tensive earthen galleries, very similar
to those constructed by termites,.as a
protective roofing over the mealy-bug
colonies thus making the latter insect
less accessible in the normally exposed
parts of the plant to insecticidal treat-
ment. The function of the ant associates
of mealy-bugs is two-fold, viz., the
consumption and therefore the dis-
posal of honeydew excreted by the
mealy-bugs and the dissemination of the
mealy-bugs from plant to plant. With
the  progressive  development  of
symptoms of wilt in pineapple plants,
ants invariably remove the mealy-
bugs from such plants to wilt-free
healthy plants.
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Plate 3—Pineapple plant infested by mealy bugs on under-surface of basal parts of the leaves. The
remnants of theearthen galleries formed hy the ant Bothriomyrmes wroughtons can be seen on some leaves
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Control of Mealy-bugs and Wilt of
Pineapple. The control of this pest and
therefore the wilting of pineapple plants
can broadly be divided into three
phases, viz, (a) the production of
mealy-bug-free planting material, (b)
the control of ants and thereby the
prevention of the dissemination of the
mealy-bugs in the field, and (c) the
control of mealy-bugs occurring on
plants in the field by insecticidal
methods. In Hawaii it was found that
the spread of wilt into a plantation
from its boundaries was slower across
rows than along rows (Carter 1932).
Several rows of plants were therefore
planted parallel to the boundary of the
plantation as barrier rows to retard the
spread of mealy-bugs into the planta-
tion. Insecticidal treatments were con-
centrated on the barrier rows. While the
planting of barrier rows of pineapple
plants is to be recommended for imple-
mentation in Ceylon it is more impori-
ant that the practice of the improper
use of coconut fibre dust as a mulch
on pineapple plantings should be
avoided if mealy-bug populations are to
be minimized. The gquantity of this
mulch around each plant should not ex-
ceed one inch in depth otherwise it pro-
vides ideal moisture conditions and
protection for the heavy build-up of
mealy-bug colonies at the base of the
plant and renders such colonies of bugs
inaccessible to insecticidal control
measures.

The earliest insecticidal treatments
for the control of pineapple mealy-bugs
were oil emulsions and with the advent
of DDT a measure of control was
achieved by using high concentrate
emulsions of this insecticide. It was
however not until the organophosphorus
imsecticides became available that
effective control of mealy-bugs became

practicable. Published data on insectici-
dal control of this pest are scarce. How-
ever Carter (1952) has reported the
results of the comparative tests with a
series of organophosphorus insecticides
(parathion, malathion and systox) in
the control of this insect.

Insecticidal Trials for the Control of
Pineapple Mealy-bugs and Wilt. We
have conducted a series of experi-
ments towards (a) development of
simple chemical techniques for obtain-
ing mealy-bug free planting material,
{(b) the control of ants within a planta-
tion, and (c) the control of infestations
of mealy-hugs existing on plants in the
field.

Detailed descriptions of these experi
ments and the data obtained will be
published  elsewhere. However a
summary of some of the results

" achieved is given below.

(@) The Control of Mealy-bugs on
Suckers intended for Planting. If the
spread of mealy-bugs and wilt is to be
prevented and if new plantings are to
be maintained free of mealy-bugs it is
of prime importance that the suckers
used in the new planting are free of
mealy-bugs before they are planted. In
the earliest tests conducted with this
end in view fumigation of the infested
suckers with hydrocyanic acid gas and
methylbromide gas- was carried out.
While both these fumigants proved
effective in disinsecting the suckers it
was felt that fumigation as such could
not be practised by the average grower
in Ceylon. A simpler method of disin-
section .of suckers was therefore
devised. This consisted of rapid dipping
of the suckers, butt first, into a diluted
emulsion (in a 4-gallon bucket) of any
of the organophosphorus chemicals,
malathion, diazinon or parathion, and
then stacking the suckers in an erect
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position, for at least 24 hours so that
accumulation of the insecticidal emul-
sion would be retained at the leaf bases
for some time to percolate into the
spaces between the leaf bases and
affect the mealy-bugs present. By this
method complete control of the mealy-
bugs present in suckers has been
achieved when approximately 0.05 per
cent. malathion, .025 per cent. diazinon
or .01.per cent. parathion emulsions
were used for the dip treatment. The
chlorinated hydrocarbon insecticides
such as DDT, BHC, etc., even as high
concentrate emulsions, gave poor con-
trol of the insects by this method.

(¢) The Control of Mealy-bugs on
Plantaiion. Formicides such as aldrin,
dieldrin and chlordane sprayed around
the bases of the plants have been found
effective in controlling ant populations

associated with mealy-bugs but no'

formicidal treatments have been tested
so far with a view to eliminating
entirely all ants from pineapple plan-
tations. However the spray treatments
found satisfactory in the control of field
infestation of mealy-bugs on pineapple
plants have also proved very effective
in the control of the ant associates.

{(¢) The Control of Mealy-bugs on
Growing Pineapple Plants in the Field.
Mealy-bugs are located chiefly under
and between the leaf bases of pine-
apple plants, extending from growing
point to the butt. When colonies of bugs
jncrease in numbers to a point where
this region of the plant becomes over-
crowded the bugs spread out to the
roots, exposed paris of the leaves and
various parts of the fruits, when
present. Exposed colonies of bugs
present on the plants are relatively
easily controlled by direct contact
sprays of organophosphorus insecti-
cides, Colonies existing between the

leaf bases present some problems for
their control, while those found in the
roots and the sub-surface parts of the
butts of the plants are most difficult to
control. Tests have been carried out
both in the laboratory and in the field
where insecticides have been employed
either as contact or as systemic sprays
for the control of field infestations of
this bug. Nearly complete control of the
butt and leaf base colonies of the pest
has been achieved by spraying the
plants and especially the basal regions
of the leaves with a 0.05 per cent.
malathion, 0.025 per cent. diazinon or a
.01 per cent. parathion spray in the
emulsion form. The best results were
achieved where the leaf bases were
cleared of all debris and as much as
possible of the butt region of the plant
exposed after removal of the older dead
leaves before spraying. Spraying was of
the high volume type using a knapsack
sprayer and spraying at the rate of at
least 250 gallons of prepared spray per
acre. Special care had to be taken to
ensure that the spray liquid accumu-
lated in small quantities at the leaf
bases if complete control of the bug
was to be achieved. Laboratory studies
using the organophosphate insecticides
malathion, diazinon, parathion, chloro-
thion, dipterex, ekatin and metasystox
against leaf colonies of pineapple
mealy-bugs have confirmed the efficacy
of these insecticides as contact sprays
against this pest. The two systemic
insecticides ‘ekatin and metasystox
which show distinct systematic activity
against plant sucking bugs on other
crops had no activity whatsoever
against the mealy-bugs on pineapple
when tested for systemic action. Carter
(1952) reported similar results with

another systemic insecticide, systox.
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Present Position relating to Pineapple
Wilt Control in Ceylon. Although rela-
tively effective measures are now
available for the control of pineapple
wilt, the average grower has not yet
fully understood some of the most

~ salient features of the causal basis of

wilt and has therefore not implemented
as he should a proper wilt control pro-
gramme on his plantation. The prime
concern of the grower should be the
planting of mealy-bug-free suckers in
all new plantings. It is much simpler
to control mealy-bugs on suckers than
to control them on growing plants in
the field for the reason that in the latter
condition mealy-bugs are frequently
present in the lower regions of the butt
of the plants or even the roots both of
which are not easily accessible to attack
by insecticidal sprays. When completely
disinsected suckers have been planted
in a new planting the grower should
concentrate his attention to maintain-
ing his new planting mealy-bug-free.
This can only be achieved by routine
observation of the planting for the
presence of mealy-bugs, and the prompt
spraying of every infesi:egi plant and
also the neighbouring plants. More
often than not however the grower con-
siders spraying his crop only after wilt
has developed in his plantation.
Spraying at: this stage generally gives
poor results in wilt control as toxic
levels 'of mealy-bug feeding have
already occurred in many of the
symptomless plants and in time wilt
symptoms appear (as would theoreti-
cally be expected) in spite of the
spraying. The grower is then dis-
appointed with the results of the
spraying. What the grower should
concentrate on therefore is not the
spraying of the crop when wilt appears
but the control of mealy-bugs on his

crop as soon as they appear and thereby
reduce the chances of feeding by
these insects to toxic levels which would
inevitably result in wilt, If timely
spraying is carried out and even if early
symptoms of wilt develop, the plants,
particularly if young, should not be
abandoned as lost because the complete
control of the bugs coupled with heavy
nitrogen fertilizer treatment will help
greatly in the recovery of the plants.

Many growers have had the ex-
perience of finding pineapple plants
heavily infested with mealy-bugs but
not developing wilt. They have there-
fore hurriedly concluded that this
observation invalidates the view that
mealy-bugs are responsible for pine-
apple wilt. This may however be
accounted for by the fact that (a) the
plants are of low susceptibility to the
mealy-bug toxin causing wilt, (b) the
strain of the bugs involved may be of
low toxic value so that a toxic dose of
salivary secretion for the development
of wilt does not build up in the plants,
(c} the time required for the develop-
ment of wilt symptoms after the first
feeding by mealy-bugs may not have
vet been passed.

The use of coconut fibre dust, avail-
able in large quantities particularly in
the wesiern province, as a heavy sur-
face mulch on pineapple plantations has
its advantages in that good weed control
is achieved and ideal moisture levels are
maintained at the base of the plants.
This practice has however encouraged
the heavy build-up of mealy-bug popu-
lations at the base of the plants pro-
tected by the mulch. This mulch also
renders the basal infestations of mealy-
bugs inaccessible to insecticidal sprays.
If both the advantages of the mulch
and wilt control are to be obtained the
base of the plants should be kept clean
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and the mulech should be reduced to a
maximum of one-inch depth around the
plants.

Mealy-bugs and Cacae Virus

Field Observations on Cacac Mealy-
bugs. Three species of mealy-bugs are
commonly found on cacao plants in
Cevlon. These are Pseudococcus lilaci-
nus (Cockerell). Pseudococcus citri
(Risso) and Ferrisia virgata (Cock-
erell). While P. lilacinus is the
dominant species of mealy-bug on cacac
P. citri and F. virgata are to be found
in much smaller numbers on this crop.
Pseudococcus lilacinus and P, citri are
to be found in particularly large in-
festations on pods when these are
present and in smaller colonies or as
individuals on leaves, stems, flower
cushions and trunks of the plants.
Ferrisia virgata is to be found chiefly
on flower cushions and on stems.

All three species of mealy-bugs have
powerful ant associations. Pseudococcus
lilacinus and P. citri are most frequently
associated with the large red ant,
Oecophylla  smaragding. Other ants
found in association with P. lilacinus
are Solenopsis nitens Bingham, Techno-
myrmex  detroquens Walker and
Odontomachus haematoda L. These
ants are responsible, to varying degrees,
for the protection of the mealy-bugs
against parasites and predators, the
consumption of honeydew excreted by
the bugs and the dissemination of
mealy-bugs. Among the several species
of anf associates of the mealy-bugs on
cacao only O. smarajdina is entirely
tree-nesting. g

Of the wvarious natural conirolling

factors of mealy-bugs of cacao in Ceylon,
predatism by larvae of the Lycaenid

VOLUME CXII, 1956

butterfly Spalgis epius and the Cocei-
nellid keetle Exochomus nigromacula.
tus may be mentioned. Furthermore the
abundance of mealy-bug populations on
cacao has been observed fo be
seasonal. High populations of these in-
sects are observed during prolonged
spells of dry weather, with such
populations dwindling with the rains.

Transmission of Cacao Virus by
Mealy-bugs. The virus disease of cacao
was first indentified by Pieris (1953).
Carter (1956) in 1953 conducted studies
on the insect transmission of the cacao
virus in Ceylon. This worker obtlained
positive transmission of the disease with
P. lilacinus and P. citri but was not able
to obtain transmission of the disease by
F, virgata. In view of the fact the
F, virgate is known to transmit the
cacao virus in the Gold Coast (Posnette
1947) intensive transmission experi-
ments were pursued with this mealy-
bug but no positive transmission was
achieved although over 200 seedlings
were used in the tests.

Relationship of Cacao Virus to Vein-
filecking on Dadap. Pieris (1%53) has
described the virug-like symptoms
observed on the leaves of dadap trees,
Erythrina lithosperma,
grown for shade on cacao plantations
and has suggested that this plant might
be an alternate host of the local cacao
virus. Insect transmission studies were
therefore conducted with a view to in-
vestigating a possible relationship
between the cacao virus and the vein-
flecking symptoms on dadap leaves.
Gravid females of P. lilacinus, P. citri
and F. virgata were caged on cacao
leaves showing virus symptoms and on
dadap leaves showing vein flecking
symptoms. After five days the crawlers
which were obviously feeding upon the
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leaves were carefully removed and used
for infection feeding. Crawlers from
the dadap leaves were introduced on to
germinating cacao seeds as described by
Posnette (1947) while the crawlers from
the cacao leaves were introduced
between the cotyledons of germinating
dadap seeds where they settled down to
feed around the plumule. Close obser-
vation of the plants grown from these
seeds showed no development of any
abnormal appearance in the leaves. It
would appear therefore from these ex-
periments that the cacao virus is not
transmissible to dadap by the species of
mealy-bugs known to transmit the
disease among cacao plants and that the
vein flecking symptoms observed on
dadap leaves are not likely to be re-
lated to the cacao virus.

The Control of the Cacao Virus. Un-
like the cacao virus of the Gold Coast
no spectacular damage has been done
to the cacao crop in Ceylon by the
existing cacao virus disease. While the
disease is noted to be spreading, this
virus, as a single factor, cannot de-
finitely be said to be either reducing
the vigcur of the plants or the yield of
the crop. No serious effort has there-
fore been made to control the mealy-
bug wvectors of this wvirus disease.
Attempts to control the spread of this
disease by the inseecticidal control of
mealy-bugs in the Gold Coast, where
some of the. most potent modern
systemic insecticides have been used
have not vet proved successful. The
control of mealy-bugs on cacao by con-
frolling ant associations through
simple barrier treatment on trunks of
the infested frees will meet with little
success in Ceylon on account of the
tree-nesting habit of the predomint ant
species, Oecophylla smaragdina. It is
therefore fortunate that the strain of

cacao virus found in Ceylon at present
is not a virulent one. '
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Notes on Some Mealy-bugs (Coccidae) of Economic
Importance in Ceylon :

WarLTeEr CarteErR’, Entomology Department, Pineapple Research Institute,
Honolulu, Hawaii

Tue Coccidae or scale insects of Ceylon
were the subject of a new classical
taxonomic treatise by Green (3). This
report covers studies on the economic
importance of several species of mealy-
‘bugs, undertaken as part of an FAQO pro-
ject, in the Entomology Section, Depart-
ment of Agriculture at Peradeniya, in
1953.

Included are the results of experiments
on the transmission of eacao virus, the
confirmation of a previous diagnosis of
mealy-bug will of pineapple by experi-
mental mealy-bug infestation and the
establishing of a Pseudococeus sp. as the
cause of a malformation of kapok
{Ceiba pentandra) seedlings.

Cacao Virus

Cacao virus disease was first noted in
1949 by J. W. L. Pieris of the Ceylon
Department of Agriculture, who sub-
mitted leaves showing the typical oak-
leaf pattern to A. F. Posnette, then of
the West African Cacao Research Insti-
tute, for diagnosis.” Posnette cenfirmed

" Economic Entomologist (Tropiecal), Agri-
culture Division, F. A, O., 1953.

Acknowledgment is extended to Dr. H. E.
Fernando, Chief of the Entomology Section,
Ceylon Department of Agrieulture, snd his
staff for their co-operation which made these
investigations possible,

*Oral communication.

Pieris’ opinibn that the symptoms were
similar to a strain of swollen shoot in
West Africa, Although my own experi-
ence with the swollen shoot disease
complex was limited to a few months
spent as a member of the Swollen Shoot
Commisgsion, the leaf symptoms as
observed in the Peradeniva area were
typical of those seen in West Afriea,
although the rounded fruit was seen
only once, and the swelling of the stems
not at all. The leaf symptom is a striking
oak-leaf pattern.

In view of the diagnoses on the basis
of leaf symptoms, the known role of
mealy-bugs as vectors, and the frequency
of mealy-bug infestation on cacao in
Ceylon, the necessity for the testing of
these mealy-bugs was clearly indicated.

Three species of mealy-bugs were
found on cacao. Of these, Pseudococcus
lilacinus (Cockerell) was by far the
most common. P. citri (Risso) and
Ferrisia virgata (Cockerell) were found
only cn occasion, the latter being almost
invariably associated with the flower
pads on the tree trunks.

The technique of transmission was
egsentially that described by Posnette
(4) with a modification that eliminatad
the dissection of the bean. The latter
resulted in too high a percentage of

Reproduced from the F.A.0. Plant Protection Bulletin, Vol. IV, No. 4, 1956

Digitized by Noolaham Foundation.
noolaham.org | noolaham.media

T s e —


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/
http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

SOME MEALY-BUGS OF ECONOMIC IMPORTANCE IN CEYLON 143

rotted beans under the local conditions
for growing the seedlings. Beans were
washed clean and set in large Petri
dishes on moist paper. Large numbers
of mealy-bugs from diseased trees were
then introduced into these dishes and a
fair proportion settled on the beans.
From two to four days later, the beans
were planted in flats and grown in a
large screened cage.

Using this technique, positive results
were obtained with Pseudococeus iilaci-
nus and P. citri. Experiments with
Ferrisia virgate were inconclusive up to
the time I left Ceylon. In the positive
cases, the first symptom was vein-clear-
ing, which developed in approximately
two months. The {typical oak-leaf
patterns developed on later flushes.

The experimental results made it
clear that mealy-bugs are the vectors of
cacao virus in Ceylon, and indicate
equally clearly that the virus is closely
related to the swollen shoot complex of
West Africa. In the absence of compara-
tive yield records, no positive estimate
can be made of the debilitating effects
of the virus disease on the tree but from
observation in the field on the vigor of
infected trees, it seems likely that the
disease is actually a mild one, Sickie-
leaf (a deficiency disease), the activities
of Helopeltis, and black-pod disease
{Phytophthora pelmivora) are probably
of far more economic importance. Even
granting this to be true, however, con-
trol of cacao virus is degirable. Fortu-
nately most of the cacac plantings in
Ceylon are plantation style and except
for extremely hilly locations, lend them-
selves in some degree to mechanical
spray control methods. Formicidal
sprays could well be combined with
sprays against Helopeltis and with suit-
able formulations effective against

black-pod disease. Cutting out of
diseased trees would need to be resorted
to only in the most extreme cases. This
solution, however, will require the
accumulation of more basic data than
was available at the time, on the one
hand, and the informed co-operation of
the cacao growers on the other,

Mealy-bug Wilt of Pinecapple

This disease of pineapple, induced by the
feeding of Pseudococcus brevipes Cocke-
rell is found throughout the trepics
wherever pineapple is grown, It is defi-
nitely a condition which continuous
growing of pineapple on the same land
encourages but is rarely serious in the
cne-cycle culture so often practised in
these areas.

In Ceylon, the mealy-bug is found
attended principally by the fire ants
Solenopsis and, as is typical in such
cages, in rather isolated patches often
with a huge nest built around a mealy-
bhug-infested plant. Even so, however, by
the time the plants have fruited and
slips and suckers are produced, mealy-
bugs can be found on a high percentage
of the vegetative planting pieces used
for new plantings.

In the area near Colombo where pine-
apple has been planted on land cleared
of old rubber and coconut plantings,
mealy-bug wilt is a serious matter to
many growers,

The purpose of the experiment which
was performed was to confirm the
diagnosis made on the basis of symp-
toms. In this experiment, leaves were
pulled from large apparently normal
plants growing in a field where patcheg
of wilted plants were common. Gravid
females of Pseudococcus brevipes were
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caged on these leaves and after large
colonies of first instar larvae had deve-
loped, these were used to infest healthy
young plants by cutting out the section
of leaf on which the cage had been set
and dropping this into the heart of the
plant, leaving the mealy-bugs to move
off as the leaf section dried up.

Two months later typical symptoms
of mealy-bug wilt had developed on
some of the infested plants and later
reports indicated that a high percentage
had wilted.

The experiment was adequate to con-
firm the diagnosis and to demonstrate to
the growers the relationship between the
insect and the disease.

The fumigation of planting material,
already recommended by the Entomo-
logy Section, Ceylon Department of
Agriculture, would seem to be the most
logical control measure for the small
grower to adopt with the aid of fumiga-
tion facilities provided by the Govern-
ment,

Mealy-bug Green-spot of Pineapple

This toxic effect, localized at the inseet’s
feeding point, was present in a mild way
on pineapple leaves in Ceylon. It is a
distinctly different disease from mealy-
bug wilt and of no economic significance
unless developed to extreme on very
small plants.

Of interest from the standpoint of the
geographical distribution of mealybug
strains, the symbionts of Pseudococcus
brevipes in Ceylon did not include the
rod-shaped form. In this respect they
are similar to specimens examined in
Tanganyika and Malaya (2) and
different from those in Hawaii and Cen-
tral and South America. There, green-
spotting is associated with the presence

of various rod forms in the myecetomes of
B bre’uipe_s (1, and unpublished data).

Savoy Curl of Kapok

Young kapok seedlings showing a
savoy-like curling of both terminal and
lateral shoots were received {rom
an estate. The plants were infested
with a mealy-bug determined as
Pseudococcus sp. Because of this incom-
plete identification it can be noted that
the insect produces an egg mass enclosed
in an almost parchment-like sac. Its
mycetome is orange-red in color and the
included symbionts blunt, sausage
shaped, some curled, and somewhat
similar to those of P, citri.

The symptoms on the kapok were
diagnosed as probably due to the toxic
feeding of the mealy-bug and experi-
mental evidence confirmed this, Mealy-
bugs caged on young healthy kapok
produced the symptoms very rapidly,
and there was a clear relationship
between the numbers of mealy-bugs and
the severity of the symptom. When the
mealy-bugs were killed by spraying with
mglathion, the symptom development
ceased and new growth was normal.

Summary

Cacao virus, similar in symptoms to
some of the West African strains, was
transmitted from cacao to cacao by
Pseudococcus lilacinus and P. citri.

Mealy-bug wilt of pineapple was
diagnosed on the basis of symptoms and
the diagnosis confirmed by experimental
infestations of healthy plants by
Pseudococcus brevipes.

Green-spotting of pineapple leaves
was found associated with Pseudococeus
brevipes and the mycetomes of insect
do not appear to contain the rod-like
form present in other areas.
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A savoy curl of kapok was shown to 9, —, 1942, The geographical distribution of
be due to the feeding of a Pseudococcus mealy-bug wilt with notes on some’ gther
sp insect pests of pineapple. Journ. Econ.

Ent. 35: 10-15.
3, GrEEN, E. E,, 1922. The Coccidae of Ceylon.

LITERATURE CITED Dulau & Co., London.
1. CaRTER, WaLTFr, 1935. The symbionts of 4, PosNEITE, A, F., 1947. The use of seeds in
Pzeudococeus brevipes Ckl, Ann. Ent. Soe. the insect transmission of some plant
Amer. 28: 60-T1. viruses. Nature 159 ; 500-501.
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Karandagolla—A New Feature in Poultry Development

A, V. ANker Laperocep, General Manager, Animal Husbandry Farms, and
P. Manapevan, Livestock Research Officer, Department of Agriculture, Ceylon.

MeprcaL  ScrEntisTs and nutrition
chemists have long recognised that
protein derived from animal sources has

a higher feeding value than vegetable

protein for human beings. It is now
common practice to assess proteins on
the scale of their biological values, in
which proteins of animal origin rank
above those of vegetable origin. While
it is true that animal proteins are richer
in certain amino-acids, it is also equally
correct that a mixture of vegetable and
animal food will furnish man with the
most satisfactory diet. In Ceylon, the
consumption of foods of animal origin
has hitherto been below normal, but
nutritionists have during recent years
pointed out the necessity for increasing
it in order to build a healthier and
stronger population. The country is as
yet far from self-sufficient in regard to
foods of animal origin, and at present
large quantities of animal food have to
be imported to make up this deficiency.
The increasing demand for animal foods
is giving local agriculturists an excellent
opportunity to plan their farming on a
broader basis and thus stabilise their
economy to a greater extent. In doing
50, they have to plan not only to meet
present day needs, but also to cater to
the rapidly increasing human popula-
tion.

The main sources of animal protein
are milk, meat, eggs and fish, and while
Ceylon could easily be self-sufficient in

Received 30.6.56.

all of these, eggs are one commodity in
which self sufficiency could be attained
within a few years. It is true that
poultry, to some extent, compete with
man in their food requirements, but on
the other hand it should be noted that
egg production in Ceylon could be based
at least in part on the left-over food
from households, hotels, &c., and on the
rice that is damaged during transport
and storage. It is the realization of this
fact that has prompted the Department
of Agriculture to intensify its campaign
of back-yard and small-scale poultry
keeping. The recent introduction of the
modern * Deep Litter ” system provides
an excellent opportunity for all house-
holds to produce their own requirements
of eggs even when hardly any backyard
space Is available.

Extension work in poultry develop-
ment can be carried out efficiently only
if the public have access to good stock
at reasonable prices. Advice and
demonstration by themselves will not
be of very great value unless stock can
be supplied at prices that are commen-
surate with the return that will be
obtained from the eggs produced by the
stock. It is, however, not the intention
of the Department of Agriculture to rear
all the chickens required annually for
the country, but the Department has a
very important function to fulfil at the
present time by making stock cheaply
available to bona-fide breeders until
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privately owned poultry farms are ina
position to meet the demand. Once the
private breeders are able to meet the
demand for replacements for producers’
flocks, or once the producers them-
selves become sufficiently organised to
rear their own replacements, the
Department’s foremost role in pouliry
development would be to rear high pro-
ducing stock with a view to raising the
genetic merit of private owned flocks.
Multiplication of stock would then be
in the hands of private enterprise, while
the Department would only be catering
for oceasional introduction of high pro-
ducing material besides carrying out its
investigations on poultry management,
feeding and housing.

Until recently Ambepussa Farm was
the main Poultry Station of the Depart-
ment of Agricuture and it held that posi-
tion for very many years. Poultry-keep-
ing at this farm, however, had never
been crowned with any great success,
partly due to the unfavourable climatic
conditions resulting from excessive
humidity and partly due to the high
incidence of disease for which the effi-
cient drugs of today were not available.
It was therefore decided about two
" years ago that poultry operations at
Ambepussa should be abandoned, and
that a new poultry station capable of
handling a larger number of birds and
running on more modern lines should
be established in a more congenial
climate elsewhere. The result was that
part of the Karandagolla Division of the
Kundasale Cacao Estate was taken over
for this purpose. This new site offered
several advantages: ithe rainfall was
far below that at Ambepussa and was
even less than that at Kandy ; six of the
already existing buildings on the land
were suitable for conversion into poultry

houses and accessories, viz., the old
cacao factory which has since been con-
verted into an excellent three-storyed
brooder house, the old store which is
now used as the incubator house, two
bungalows for the staff and two quar-
ters for labourers; the station was in
close proximity to Kandy and Pera-
deniya which made transport problems
and the problems of veterinary and
managemental supervision from head-
quarters easier. The work of building up
this new Poultry Station was started in
earnest only after October, 1954, and it
is encouraging to note that the Station
is already paying good dividends in that
during the last 8 months alone, it has
issued or sold approximately 45,000 birds
plus a large quantity of table and hatch-
ing eggs to the public.

The Station at Karandagolla was
started almost entirely with imported
foundation stock, only some 200 pullets
being material transferred from Ambe-
pussa. This Ambepussa stock was care-
fully checked several times for bacillary
white diarrhcea before transfer to
Karandagolla. Part’ of the imported
material was obtained from Australia
as a gift under the Colombo Plan
Technical Assistance Scheme, but fthe
bulk of it was purchased from the U. K.,
U. 8. A, Denmark and also Australia.
All the material came from recognised
breeding units in the different countries.
The breeds now represented at Karanda-
golla are R. 1. R., Australorp, White
Leghorn, Brown Leghorn and New
Hampshire, and the flock at present con-
sists of some 1,600 layers and about 9,000
other birds. With the gradual expansion
of housing and other facilities, it is anti-
cipated that Karandagolla Poultry
Station will have a flock strength of
approximately 50,000, of which about
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4,000 would be layers. The large number
of birds that we plan to have in the non-
layer categories is an attempt to provide
increasing quantities of breeding mate-
rial to the public. It must also be men-
tioned in this connection that it is the
accepted policy of the Karandagolla
Poultry Station to encourage the public
to purchase day-old chicks or chicks that
are a few weeks old in preference to
hatching eggs. It has been found by
experience that the issue or sale of eggs
for hatching is often a wasteful way of
disseminating good stock, as hatching
under small holders’ conditions is rarely
very efficient. It is in pursuance of this
fact that chicks under five weeks of age
are priced very low,

Housing. In spite of its being a large-
scale poultry enterprise, the housing
facilities at Karandagolla Farm have
been designed in a manner that would
permit emulation even by small holders.
It is well recognised that the provision
of efficient and adequate housing facili-
ties often accounts for the major part
of the ultimate success or failure of
poultry keeping. This does not, of course,
mean that the old method of having
poultry running around the house, as
we find it in rural areas, should be ruled
out forthwith. On the contrary the bulk
of the eggs produced in this country
will almost certainly continue to come
from such systems of poultry keeping.
But it should be our endeavour to
change peoples’ ideas of poultry keeping
and gradually make them adopt more
efficient ways of egg production for their
own benefit as well as for the benefit of
the country at large. In those countries
where poultry keeping has reached an
advanced stage, birds are often main-
tained under highly artificial conditions.
In fact many modern poultry farms

remind one more of egg factories rather
than farms. The old concepts of poultry
farming have to be gradually changed
to yield place to these modern systems
that have paved the way for an easier
and more economical method of produe- .
ing eggs. In this connection the more or
less mechanised “ battery system ” is an
outstanding example of how space and
labour requirements can be reduced
drastically while at the same time the
control of food-intake and productivity
of birds can be achieved with amazing
accuracy. But, of course, it is very costly
to establish, it is uneconomic if the num-
ber of birds is small, and it requires very
careful and efficient management as the
birds have to be almost spoon-fed. A
system of poultry keeping far more suit-
able to present conditions in this
country is the modern “Deep Litter”
System. It is labour saving, it requires
very little space, and it does not call
for a very high degree of human skill in
management. Moreover, it is a system
that everybody can afford to adopt.

The deep litter éystem and various
modifications of it are in use at the
Karandagolla Poultry Station. The
following are the main features of the
housing facilities on this farm :—

(1) One large house for layers fo
accommodate 2,000 birds. Here,
a modified system of deep litter
has been adopted in that in -
addition to the “deep litter”
house alternate grass runs are
provided for rotational grazing.

The house is divided into com-
partments fitted with doors
which permit ready access from
one end of the house to the
other.
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The Hatchery

Brooder House
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(2) One large intensive ‘deep litter

house to accommodate 2,000
birds. The individual compart-
ments accommodate 250 -birds
each.

“

(3) Two large intensive deep .litter

houses for growers (pullets).
These houses, once completed,
will accommodate at least 4,000
birds.

(4) Portable houses for growers and

cockerels, each accommodating
150 birds. These will be shifted
around in pens according to the
availability of grazing.

(5) One brooder house accommoda-

ting about 5,000 chicks. Until
such lime as electricity is made
available heat is provided to
the chicks from kerosene
brooders. The usual umbrella
type of brooder is used, each
having a capacity of 300 chicks.
The house has a ground floor
for bigger chicks where no arti-
ficial heat is provided, and two
upper floors with heaters, All
floors are divided into small
compartments, and chicks are
housed according to age—the
newly hatched chicks being
accommodated on the top floor
and the bigger ones lower down.
New hatches are put on clean
litter (paddy chaff) in disin-
fected pens. No transport of
litter is allowed from floor to
floor, a special shaft being pro-
vided on each floor for the dis-
posal of old litter. When
electricity becomes available,
there will be a large unit of
electrically operated battery-
brooders .in which chickens
would be kept on wire netting.
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Brooders of this type have
already been obtained under the
Colombo Plan Technical Assist-
ance Scheme from Australia.

Sexing of day-old chickens is not
undertaken at the present time but
equipment for the purpose has been
obtained from Japan under Colombo
Plan aid, and arrangements are being
made to send an officer for training in
this subject.

Feeding. All-mash rations are given
to poultry at Karandagolla and these are
fed as dry-mash. This system is not only
Jabour saving but has given good results
in regard to both growth rate and egg
yield. The rations used are based on the
results of carefully conducted poultry
nutrition experiments carried out at
Peradeniya during 1854-50. They are
composed almost entirely of home grown
feeding stuffs which are available ai
relatively low prices. It may be relevant
to note here that the most expensive
component of the rations is cereals
which make up about 40 per cent. of the
diet.

Feed troughs and other utensils suit-
able for feeding dry-mash have been
turned out on the farm. These utensils
are cheap, efficient and labour saving in
that some of them are filled only once
or twice weekly. Pipe water has been
made available to all houses.

Artificial Heater in Brooder

Breeding. At present, as a temporary
measure, trap-nesting facilities have
been provided in the layer houses. But
when scparate breeding penis become
available, trap nesting will be carried
out only for a selected number of layers,
(approximately 10 per cent. of the lay-
ing flock), while all others will be pro-
vided with community nests. The breed-
ing work would be based on combined Deep Litter for Growers
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Trap-nesiing in Deep Litter House

individual and family selection and
would also involve a comparsion of
breeds. It has also been decided that the
introduction of new stock from abroad
will not be made to Departmental Farms
other than Karandagolla, which will
therefore serve as the supply centre of
high yielding stock to other units.

Multiplication, The primary role of
Government poultry units other than
the one at Karandagolla would be to
function as multiplication stations. In
this connection, special reference may be
made to Welisara Farm situated close to
Colombo. This farm will, as far as
poultry development is concerned, work
in close collaboration with Karandagolla.
It has already been equipped with large
incubators and a number of electrically
operated brooders are also being
installed with a view to accommodating
about 7,000 chicks at a time for issue
to the public. A large “deep litter”

Egg Collection

house has also been constructed and will
be used to some extent as a Demon-
stration unit to purchasers of breeding
material,

Disease Control. It is appreciated that
any outbreak of contagious diseases at
Karandagolla could have very dire con-
sequences because breeding material
from this station is distributed to so
many other Department Units and to
several private establishments. A
rigorous control of disease is therefore
Very necessary and routine vaccination
will be carefully carried out. The fact
that Karandagolla is so close to the
Island’s main Veterinary Laboratory
and that Veterinary Research staff with
specialized  experience in poultry
diseases can visit the farm frequently
is therefore satisfying.

Karandagolla Farm will no doubt be
of great importance to the poultry
industry of this country, It will enable
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the Department to carry on an efficient
extension service and it could aiso show
the way to more efficient poultry farm-
ing as a whole. It is hoped that in due
coursé of time, a number of private
breeding farms will be established and
run on a sound basis so that eventually
they will be able to cater td the country’s
needs of good breeding material. Once
this happens, the Departmental Units
should turn their attention lo the more
undeveloped areas. It 1is extremely
important that Karandagolla Farm must
always maintain a high standard of pro-
ductivity so that it may serve as the
source from which accredited breeders
could renew their stock regularly.

Poultry farming could be developed
with great benefit to this country, not
only to supply food of high biological

ATURE IN POULTRY DEVELOPMENT 153

value but also to provide additional
avenues of employment and to stabilize
the economy of the small holder. It
would be relevant to note in conclusion
that with the intensive development of
poultry husbandry, adequate steps
should also be taken to market the pro-
duce of small holders in particular.
Perhaps the solution to this problem is
best found within the frame work of the
Co-operative Societies. Would it be too
optimistic to foresee the development of
Co-operative Poultry Production and
Sales Socicties embracing co-operative
hatcheries as well ? With this hope, we
can look forward to the day when the
country can boast of self sufficiency in
respect of eggs. The Department of Agri-
culture has taken an important step in
this direction by establishing Karanda-
golla Farm. :
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EVALUATION IN AGRICULTURAL
EXTENSION WITH REFERENCE
TO CEYLON®

ALTHOUGH in most Saeuth-East Asian
countries agricultural extension occupies an
important place in the functions of the
Agricultural Departments and has been
carried oul over a period of several years, it
is only recently that the modern methods of
approach and techniques in extension have
in some of the countries been adopted. In the
past, extension was not directed to surveys
as essential preliminaries to programme
planning nor was an attempt made to inves-
tigate the problems as well as the felt and
real needs of the rural population. No steps
were taken to formulate plans of work for
each vyear and after their execution to
evaluate from appropriate bench marks, the
progress of the undertakings and the relative
merits of the methods adopted.

In the ecarly days, particularly in the
Colonial tropics, extension began with the
introduction of export crops which were first
tested out in Botanic Gardens. Later, the
need to improve what was referred to
at the time as village agriculture arose and
research and investigations were conducted
in Laborztoriés and Experiment Stations.
The results were then publicised through
extension without passing through the test
and demonstration plot stages. The exten-
sion staff attempted to introduce practices
for wide use without first ascertaining their
suitability over large areas or whether there
was a desire on the part of the rural agri-
culturists to adopt these. In many cases,
such efforts, without careful planning and
inadequate techniques, resulted in no real
progress.

In Ceylon, agricultural extension in its
original form of direct advisory work began
in 1904 with the formation of an Agricul-
tural Society, as a private body with an
executive Board of Agriculture on which
certain Government officials were members,

+ Paper submitted for the I, A. O, Extension Davelopment Centre for Asia and the Far East at Bhopal, India, December 1335

Agricultural  Instructors, as extension
workers, were appointed to advise the rural
population on improved methods of village
agriculture which stood in contrast to the
more remunerative ‘plantation agriculture’
of tea, rubber and coconuts undertaken by
the capitalist classes who profited by the
investigations in the Botanic Gardens of the
Island. The advisory work to peasants re-
lated to visits and talks as well as to the
igsue of printed literature, but much of this
information was of theoretical value based
on the scientific principles of agriculture in
temperate regions.

Although the Ceylon Department of Apgri-
culture was established in 1912, it was not
until it was reconstituted by an Ordinance
in 1921, that the extension workers of the
Agricultural Society were absorbed ard a
small supervisory staff appointed. The
numbers in both grades were then increased
and assigned to the different agronomic
zones. The objective of the exiension
service was the improvement of the agri-
cultural practices of the peasants, especially
with regard to food production, by the
dissemination of information based on the
findings that emanate from the research
laboratories and the several Agricultural
Stations that were opened from time to
time.

With the outbreak of World War II, the
food situation in Ceylon became precarious
for despite the activities of the extension
service, Ceylon was still dependent on other
countries for more than twice the quantities
of rice—her staple food—she produced.
When Japan entered the scene of action in
1941, an emergency organization to under-
take food production on a much wider scale
than hitherto was launched ; and in 1946, a
Land Development Department was created
to push on with the extensive cultivation of
food crops. As the world food situation
showed little improvement and Ceylon con-
tinued to be dependent to a great extent on
food supplies from abroad, the Government
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decided to establish a separate Department
of Food Production in 1952. The extension
staff recruited by the Department of Land
Development consisting of Food Production
Officers and Food Production Overseers were
absorbed into the new Department and their
numbers were increased. Most of these
workers were then placed under the tech-
nical direction of the supervisory staff of the
extension service of the Department of Agri-
culture primarily for the planning and im-
plementation of food production programmes
through District Agricultural Committees,

The programmes or strictly speaking plans
of work for food production are initially pre-
pared for each season by minor level com-
mittees with the Village Headmen ag
Chairmen and Field Demonstrators or Food
Produciion Overséers as Secretaries. These
programmes are then sent up to Food Pro-
duction Committees with the Divisional
Reverue Officers as Chairmen and the Agri-
cultural Instructors or Food Production
Officers as Secretaries. After review by these
Committees the programmes are sent to the
respective Agricultural Officers who collate
them into overall plans for each adminis-
trative district. They are then tabled at the
District - Agricultural Committees for their
approval. The programmes consist largely
of targets for each season of extents to be
brought under cultivation with specific
practices or of quantities such as fertilisers
to be used. At the end of each season a report
is tabled at the Committecs to show to what
extent the targets have been achieved. This
method of evaluation carried out by exten-
sion workers who' themselves are respon-
sible for the planning and execution of
programmes as well cannot be regarded as
reliable, For instance, extents under improv-
ed practices are at present recorded by the
extension worker on his eye judgment or on
the opinions of the peasants who have
adopted the practices.

Improved practices, particularly from the
main objective of increased food production
in the country are the tangible results which
are capable of evalualion by direct measure-
ment, What is difficult is the assessment of
the merits and limitations of procedures and

methods, listed bhelow, that produce the
intangible results :—

(1) Advisory talks to individual peasants
and lectures to groups with and
without visual aids.

(2) Cinema shows.

(3) Agricultural shows and field days.

(4) Radio talks and discussions.

(3) Leaflets, posters and magazines.

(6) Competitions.

No attempt has been made in Ceylon to
evaluate the results of these essentially
educational technigues by such methods as
opinion polls, interest checks and sampling
procedures which have been used success-
fully for the last 15 vears in the U. 8. A,
It is very necessary that the suitability of
these methods should be examined for their
application in South-East Asian countries in
order that the value and relative merits of
the different educational techniques that are
being employved in extension can be deter-
mined in relation to their costs. It is only
when a correct assessment of the results
achieved with each technique is made that
modifications or improvements in technigues
for real progress can be made,

In addition to the above methods, pro-
cedures and technigues in extension, there
are others such as facilities and inducements
that make a considerable contribution to
the overall objective of increased produclion,
Mention may be made of the Guaranteed
Price Scheme under the Agricultural Pro-
ducts Regulation Ordinance for certain crops
such as paddy, chillies and onions and the
subsidy scheme for fertilisers in Ceylon.
It is, however, difficult to disentangle the
effect of these methods from the others
referred to above, but it is possible that
statisticians and evaluation experts may he
able to devise suitable analytical techniques
for doing so.

The first attempt to introduce some of the
modern methods of approach in extension
was made during the years 1935-1947 when
pilot villages were selected for intensive
development. Considerable Progress. was
claimed for this procedure but with the
emphasis that was being placed on the pro-
duction of food crops on a wide scale, it was
relegated to a secondary place, but from this
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year it is being taken up again. As ho
method of evaluating the progress made in
these villages was adopted, the work under-
taken was not fully appreciated.

The second method of approach was the
demonstration plot introduced in 1948 for
the purpose of showing the rural population
in their own fields the value of certain
improved practices of growing paddy such as
transplanting, weeding as well as manuring
both with green material and fertilisers, A
large number of these result demonstrations
throughout the Island was held and the
vields were checkeéd by crop samplings. The
total numbers for different treatments for
cach agronomic division for each season
were statistically examined against controls
and in all cascs percentage increases from 6
to as much as 119 were recorded. On the
basis of these results, much publicity was
given to the recommended practices for
wider adoption and these then became the
major projects in extension work.

The demonstration plots were in effect
used as test plots in which treatments both
singly and in combination were statistically
oxamined and the results publicised. In
future, new practices or findings of research
will be tried out in test plots in cultivators’
fields and the results statistically examined.
Tf the treatments prove successiul, they will
then be adopted on demonstration plots—
both to demonstrate a method or a result—
without further statistical examination of
rvesults: and thereafter they will become pro-
jects for adoption in the areas to which they
are suitable.

Projects which are aimed at increasing
the total production of paddy each ecultiva-
tion season by (a) improving the acre yields
and (b) extending the cultivated areas each
season take priority in exiension program-
mes. The average vield of paddy in Ceylon
was estimated at 14 bushels per acre and
production at about one third of the total
consumption. These figures were accepted
for many vyears and included in official
records but were unsupported by any
precise methods of determination. In Ceylon,
as in most countries in the East, cultivators
who grow paddy in relatively small areas as

changing tenants on a share cropping basis
will not furnish statistics of yields, &c., on
questionnaires or forms. Hence the only way
in which yield figures can be collected is on
a random sampling basis.

In 1949, pilot sampling surveys of paddy
vields were first introduced for certain dis-
tricts by M. F. Chandraratne and these
revealed a mean yield of 27 bus. per acre
for those districts in the yala (south-west
monsoon season). For the yale 1951, the mean
yield for one area (Minneriya) was found
to be as high as 43 bus. per acre. An Island-
wide survey was then undertaken under the
direction of R. S. Koshal, a F. A. O. Stafis-
tician, for the maha 1951-52 (North-East
Monsoon Season). These surveys were
thereafter continued each season and from
the maha 1952-53 season they were under-
taken by the Department of Census and
Statistics with the co-operation of the
Departments of Agriculture, Food Produc-
tion and Administration. The resulis are
listed below :—

Fafand Average

Sectson Yield per

Aere

Bus.
Maha  1951-52 ot 3085
Yale 1952 ok 3070
Maha  1932-53 a 2644
Yl 1953 e 2790

Mala 1953 -H4 i A0 47
FYala 1954 i it S
Mabhe 195453 i 3213

These figures reveal that the previous
official yield of 14 bus. per acre was a con-
siderable under-cstimate due to much over-
cstimation of the acreage cultivated in the
reports of Village Headmen, The sampling
surveys were therefore used to determine
both the wield and acreage of paddy. It
would appear that from the bench mark
record of yield from the wmaha 1851-52
season, extension work has had little effect
in increasing yvields. But that vear was a
particularly favourable one for this crop and
the vield survey was, therefore, taken on
the crest of the wave of fluctuating good and
bad seasons. However, despite an increasing
population the total production has increased

Digitized by Noolaham Foundation.
noolaham.org | noolaham.media


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/
http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

158

and imports decreased during the last two
years as compared to 1938 when the estim-
ated local production in terms of rice was
only 150,000 tons as is seen in Table 1.

The crop cutting surveys were specifically
designed to estimate the yields and acreages
of paddy and any information that was col-
lected during the surveys of agricultural
practices, &c., would therefore not have the
same precision. However, since the addi-
tional information flowed from as many as
2,000 samples distributed at random within
the 20 districts—the number of samples in
each district “heing in proportion to the
acreage under paddy—it does provide a fair
idea of the extent of the distribution of
various agricultural practices over the Island.

Table 2 gives the ancillary information
that was collected during the yield surveys
on soil conditions and agricultural practices
expressed as percentages of the total acreage
cultivated,

In the case of transplanting, it will be
observed that commencing with the maha
1951-52 season and for the corresponding
seasons thereafter therc has been an inecrease
in the percentage of the area transplanted.
These fligures are, however, cxpressed as a
percenlage of the total acreage harvested
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and are therefore an under-estimate of the
progress made. Since over half the area
under paddy is in the drier region where
mainly 4 months paddies are grown for the
meha season and only 3 months for the yala
season, under a system of irrigation from
tanks, the response to transplanting is not
as high in the wet zone where 44 to 6 months
varieties are cullivated. If the districts where
transplanting is suitable are considered then
the percentage of land transplanted to the
area transplantable for the mahe season
would be 18-20. Weeding has also shown an
increase during the maha seasons and when
the new Japanese Weeders arc more exten-
sively used, weeding will be a more widely
adopted practice.

The age old customs of hoeing (mamot-
tying) and buffalo mudding in certain areas
have shown a decline. It must be noted that
in some of these areas on account of the
swampy conditions of the fields there is no
other alternative but to adopt hoeing for the
preparatory tillage operations of the fields.
But therc is no reason why extension plans
should not aim at the complete elimination
of such primitive operations as ploughing ”
with the single tyne country plough followed
by hoeing and also hoeing followed by
buffalo mudding.

TABLE 1
Estimabed
: Praduction Acrenge Fmnports Total
Yenr Pogpnalation of Rice cultivated of fice Consumption
of Rirce
(tons) (tong) (taes)
15}38 5, 700,000 150,000 % . 900,000 % .. 322,950 672,950
1952 s 7,94.0_.000 380,000 .. 936,000 300,300 699,300
1954 . B.EB00,000 450,000 1,034,407 S45,944 845,044
* Hatimates.
TABLE 2
- : Plowghed Hoed )
e Trmes- Weaded Well g1l Plosighad Hoed Baeffain Plovghed antd i
2 planted draived dretined anly s heliledd and Hoed  Buffalo  RBuffaio
mudded  mudded
Per Cent.  Per Cend.  Per flent. Por Cenf.  Per Cent. Per Cent. Per Cenl. Per Cent. Per Cent. Per Cenf.
Muaha 1951-52 42 187 L. 824 174 50-3 24-7 13-2 L 18 -3
Yol 1952 20 Tael) ) w "l 150 860 180 1900 30 4400 10
Maha 195253 -3 244 12.2 #15 150 112 2:0 40 16
Yale 1953 43 95 10-9 308 201 32-2 %2 47 10
Miugha 1953-54 A0 330 170 T35 1a:& 17 -1 T 0-2
Yala 1954 33 21-0 166 b4 174 15-2 241 4-5 -4
Muha 1954-55 03 -0 12-2 7240 147 4.6 repill el 12 2-4
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The need for evaluating the tangible
results of extension methods of procedures
such as the introduction of improved prac-
tices in agriculture will be appreciated when
it is realized that the extension worker
himself, Government and the public need
reliable evidence on the real progress made
in these projects. In Ceylon, and it is believ-
ed that the same will apply to other countries
in South-East Asia, evaluation surveys should
be undertaken by agencies other than the
extension workers themselves so that the
investigations will be objectively accom-
plished without bias. The appropriate
Department in Ceylon to carry out this work
is the Department of Census and Statistics
in co-operation with the Department of
Agriculture and where improved practlices
relating to food production are involved, with
the Food Production and Revenue Depart-
ments in addition. Much of the data can be
drawn from the vield and acreage random

REPORT OF THE VEGETABLE SUB-
COMMITTEE OF THE CENTRAL BOARD
OF AGRICULTURE

A Sus-Commrrree of the Central Board
of Agriculture was appointed to go into the
question of vegetable production and market-
ing with the following terms of reference :—

“In view of the short supply and high
prices of wvegetables prevailing in
most parts of the country this Beard
shall discuss the matter and recom-
- mend to the Ministers concerned the
ways and means of facilitating the
greater production, better transport,
and even distribution of vegetables
at a fair price to the growers and
consumers.”

The Sub-Committee consisted of the
undermentioned : —

Mr. S. Sivapalan (Chairman)
Mr. W. M. Cumarasamy

Mr. R. T. Chelliah

Mr, S. L. B. Dharmakirti
Mr. A. M. C. Dias

Surveys without much loss of precision. In
the absence of such a Department in other
countries of the region, special evaluation
staff will be needed to work in close co-
operation with extension workers.

Even in the case of the intangible results
of extension efforts, the Department of
Census and Statistics could undertake this
work in co-operation with the Department of
Agriculture.

In conclusion, it may be stated that exten-
gion work in the two essential phases of
programme building and planning and then
of execution is incomplete without the third
side of the extension triangle, viz., evalua-
tion which is necessary to indicate how eflec-
iive planning and execution have been and
what modifications are necessary to make
these more effective.

W. R. C. PATL,
Deputy Director of Apgriculture.

* *

Mr. D. B. Ellepola

Mr. U. B. Unamboowe

Mr. A. V. Richards (Horticultural Officer)
Mr. R. B. Thalakada (Assistant Commis-

sioner for Co-operative Develop-
ment)

Mr, L. H. Fernando (Botanist and Senior
Agricultural Research Officer—Con-
venor}.

The following is a summary of their
recommendations : —

Production

1. Wide publicity should be given to the
nutritional value of locally-grown
vegetables.

2. A more even distribution of vegetables
throughout the year may be obtained
by () encouraging off-season pro-
duction, (b) the cultivation of
vegetables that lend themselves fo
storage and transport, (c) the use
of artificial methods of storage, and
(d) improving facilities for preser-
vation.
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3. Home garden cultivation in rural and
urban areas should be given full
encouragement.

4. Vegetables should be cultivated in
paddy land in seasons when paddy
is not normally cultivated.

5. Possibilities of improved irrigation
should be explored.

6. Vegetable seed raised by the Depart-
ment of Agriculture should be made
available at convenient places.

~3

- Practice in vegetable cultivation should
ke included in the School curri-
culum.

8. Fruit cult{vation should be stepped up.

9. Cultivation of chillies and onions should
be intensified and extended.

Marketing

10. Marketing of vegetable produce should
improve and expand through co-
operative organizations.

11. C. A. P. & S. Societies should either
be allowed public carrier permits or
be declared a prescribed public
authority under Section 89 (i) (d)
of the Motor Transport Ordinance.

12. Railway should provide louvred wag-

gons with collapsible shelves for
vegetable transport.

13. Grades should be fixed for the more
popular vegetables and fruits.

14, Central packing facilities should be
provided at suitable collection
centres.,

15. Need for refrigeration plants for
storing surplus produce should be
carefully considered.

Organization

16. Immediate establishment of a Board of
Co-operative Marketing covering
both production and marketing ‘of
vegetables is essenfial. The func-
tions of the Marketing Department
in this respect should be expediti-
ously transferred to this Board. The
Board should operate under the
provisions of a Legislative Act with
the power to propose resulations
under the Aci.

17. Liberal assistance should be provided
by Government to Co-operative
Socielies for capital expenditure.

18. Scheme of guaranteed subsidized
prices should operate for graded
fruits and vegetables of particular
varieties.

19. Assistance to producers with planting
material, manure, implements, &c., -
should be continued through Co-
operative Socicties.
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BOOK REVIEW

Monographs on Tea Production in Ceylon,
No. 4—Tea Manufacture in Ceylon
by E. L. Keegel

Issued by the Tea Research Institute of
Ceylon and printed by H. W, Cave & Co.,
Litd.. Colombo, 1956.

THE MANUFACTURE of tea has come to be
regarded as an art in Ceylon, depending on
rules and standards acquired over long years
of experience, and rarely based on the
chemical and physical processes involed in
converting the fresh tea leaf into the manu-
factured black tea demanded by the trade.
Although many of the processes involved
are still not fully understood, and although
the estimation of quality still depends on the
palate of tea tasters, the results of research,
so well presented in this book, have shown
that the process of manufacture is not so
complicated as it has appeared to be. By
correlating the day to day practical problems
encountered in the factory with the chemi-
cal and physical processes involved, the
writer has done a service to the whole tea

industry, by placing the subject on a scienti-
fic basis and so leaving the door open for
further progress and improvement.

The first chapter of the book: which deals
mainly with the chemistry of tea manufac-
ture, has made a good attempt to simplify a
very difficult subject. But it is still fairly
heavy reading for the layman unacquainted
with biochemistry. The rest of the book is
very readable, and written in language
which the tea planter and the student
interested in tea cultivation can readily
understand. An attractive feature of the
publication, which makes it very useful as
a ready reference book for planters, is the
appendix containing a number of wvery
useful tables, a well arranged subject matter
index, and a bibliography arranged in a
manner which  makes teference fto
specialized articles in the Tea Quurterly
very casy.

Altogether, this book has supplied a long-
felt need, and its publication is to be
welcomed.

ML C L
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CENTRAL BOARD OF AGRICULTURE

PROCEEDINGS OF THE THIRD MEETING

OF THE CENTRAL BOARD OF AGRICUL-

TURE HELD IN THE LIBRARY OF THE

DEPARTMENT OF AGRICULTURE ON
JUNE 25, 1956, AT 2.15 P.M.

Dr. A. W. R. Joachim, Director of Agri-
culture, precided and the following were
present —Mr., Charles A. M. de Silva, Vice-
Chairman, Sir James P. Obeysekera ; Muda-
liyar N, M. Abul Cassim Marikar; Mr. J.
M. Sabaratham; Mr. A. W. R. Perera,
A, C. D. M.; Mr. W. M. Cumzaraswamy ;
Mr. N. R. Rajavarothiam, M. P.; Muhan-
diram T. B. Ekanayake ; Mr. 8. Arumugam,
representing the Director of Irrigation;
Mr. G. Gunatilleke, representing the Diree-
tor of Land Development; Mr. A. G. Divi-
totawela; Major Gordon Pyper; Dissawe
S. A. 1. Elapata; Mr. Ray Wijewardene ;
Mr. 8. Pathmanathan; Senator B. I Pali-
pane ; Mr. D. B. Ellepola; Senator E. W.
Kannangara ; Mr. R. H. de Mel ; Mr. A, M.
Clement Dias; Mr. Henry Abeywickrema,
M. P.; Mr. Anton G. Ponnampalam ; Mr. S.
B. Yatawara, R. C. S.; Mr. R. H. Spencer
Schrader; Mr. W. P. H. Dias; Mr.
Lakshaman Rajapaksa, M. P.; Mr. J. A, de
Silva, Conservator of Forests, Mr. S. Srini-
vasan ; Mr. Arthur Weerakoon; Mr. A. J.
Joseph, C. C. S.; Chairman, Milk Board ;
Mr. M. B, Samarakoon ; Mr. M. B. Mediwake,
M. P. ; Dr. E. D. C. Baptist, Director, Rubber
Research Institute; Mr. M. S. de Silva of
the Education Department (by invitation),
and Mr. N. P, Wijeyeratne, C. C. S., Secre-
tary, Central Board of Agriculture.

The following Departmental Officers were
also present : —

Dr. W. R. C. Paul, Deputy Director of
Agriculture, Mr., T. M. Z Mahamooth,
Deputy-Director (Animal Husbandry) ; Dr.
J. W. L. Peiris, Plant Pathologist : Mr. D. V.
Ariyaranayagam, Botanist and 8. A. R. O.:
Mr. T. Wickremasinghe, Soil Conservation
Officer and Mr, C. Charavanapavan, Assist-
ant Chemist (Food Technology).

The following visitors were present by
invitation : —

Dr. P. K. Ray, F. A. O, and Mr. L. Goone-
wardene.

Letters and telegrams regretting inability
to attend the meeting were received from
the following :—

Mr. J. V. Harbord, Tea Research Institute ;
Senator Lady Molamure ; Mr. Kenneth Mor-
ford ; Mr. R. Singleton-Salmon, M. P.; Mr.
S. Armstrong, Director of Food Production ;
Major E. C. de Fonseka, Permanent Secra..
tary, Ministry of Agriculture and Food ; Mr,
K. W. Devanayagam; Mudalivar N.
Wickremaratne, Mr. C. Van Geyzel : Mr, S.
L. Bandara Dharmakirti ; Mr. P. B. Bandara-
nayake, and Mr. A. L. B, Pethivagoda.

I—Confirmation of the Minutes of the last
Meeting

Senator E. W. Kannangara inquired as to
whether the minutes of the previous meet-
ing were to be confirmed or whether what
appeared in the printed booklet which were
actually the procecdings of the meeting
were to be confirmed ? :

Chairman—* On previous occasions too this
matter came up whether proceedings of the
Central Board of Agriculture should be
recorded in full or whether only minutes
should be recorded. But it was decided that,
for the advtantage of members, the full
proceedings be recorded ”.

Senator E. W. Kannangara—*If we are to
confirm the proceedings of the meeting, I
do not agree with some of the statements
contained therein and, therefore, I wonder
whether it is correct in our confirming
them ™,

Chairman— There is a great advantage
in recording the full proceedings because
anybody who is interested has merely to
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read through them and he gets a complete
picture of the whole subject under discus-
sion. I do not think we will bind people to
every word of what has been recorded”.

Senator E. W. Kannangara—“ I quite wel-
come the proceedings of meetings in full
but what I thought was that if the Secretary
could prepare in minute form all the deci-
sions tsken, the procedure would be more
correct .

Chairman—*“ May I suggest Senator Kan-
nangara, that in view of what you say we
print the decisions taken at meetings in bold
type ? Normally resolutions are printed in
bold type although it has not been done in
this instance”.

Senator E. W, Kennangara—" On page 4,
right hand column of the printed minutes
vou get the words “This was agreed to”.
Now, what was agreed to is not clear”.

The Chairman explained that the sugges-
tion put forward by the speaker immediately
prior to the words referred to by Senator
Kannangars was what has been agreed to.

Mr. D. B. Ellepola—*1I have a few correc-
tions to make in the minutes. On page 6 the
word *“first” topographical maps should he
altered to “first eclass™ topographical maps.
The word “not” in line 7 from the bottom
left-hand column appearing between the
words “mepping” and “to” should be
deleted. On the right-hand column of the
same page, line 19 from the bottom the word
“of” appearing before the word * govern-
ment? should be substituted by the word
s b

Chairman—* Well gentlemen, subject to
these amendments may I take it that the
minutes are confirmed?”

The minutes were confirmed subject to the
above amendments.

II—DNatters arising from the Minutes of the
Previous DHeeting

Chairman—* There are a number of new
members on the Board by wvirtue of their
heing Members of Parliament consequent on
the change of Government. The following
new members have bheen nominated to the

J

Board : Major Gordon Pyper representing
the Planters’ Association, Mr. W. P. H. Dias
representing Kalutara D, A.-C, Mr. M. B.
W. Mediwake, M. P., representing the Kandy
D. A. C. and Mr. Lakshaman Rajapakse;
M. P., representing the Hambantota D. A. C.

The following Members of Parliament
have expressed their willingness to serve on
theé Board of Agriculture and their names
will be sent up for nomination shortly :—
Mr., M. D. Banda, M. P., Maturata ; Mr. W.
G. M. Alpert Silva, M. P., Buttala; Mr. T.
B. Subasinghe, M. P. Bingiriya, and Gut_e
Mudalivar M, I. M. S. Kariapper, M. P., ¥al-
munai ; Senator S. Nadesan, Q. C,, has also
expressed his willingness to serve on the
Board. In the circumstances we would have
to make certain adjustments in the member-
ship of our Sub-Committees. Gentlemen,
would you permit me to do this at my dis-
cretion ? You can be sure that I will not
misuse that privilege.

Gentlemen, there is a matter which came
up at en earlicr meeting regarding the
purchase of earth-moving tractors. This has
been referred from the Ministry of Lands
to the Ministry of Agriculture and Food. In
the latter Ministry this question has been
dealt with partly by the Director of Food
Production and partly by the Director of
Agriculture. T haye here a note from my
Chief Agricultural Engineer, Mr. Ratnatunga,
which says: % I sew the Director of Food
Production about this matter on Saturday
when I went to Colombo for the Milk Board
interviews. The Director of Food Production
said that as no Colombo Plan machinery
could be got this vear, he intended doing
this earthmoving work experimentally with
the machinery he is to get for de-silting of
tanks around Vavuniya. The Director of Food
Production szid he would explain this to
the Central Board of Agriculture.” Unfortu-
nately the Director of Food Production is
not here today and has sent a telegram that
he is unwell. We will, therefore, postpone
this question for the next meeting.

The other matter iz the resolution moved
hy Major Fonseka regarding Patana Fires.
This resolution was forwarded to the Land
Commissioner with the following letter—* At
the meeting of the Boesrd of Agriculture
held on August 22, 1955, and confirmed on

Digitized by Noolaham Foundation.
noolaham.org | noolaham.media


http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/
http://www.noolahamfoundation.org/
http://www.noolaham.org/wiki/index.php/%E0%AE%AE%E0%AF%81%E0%AE%A4%E0%AE%B1%E0%AF%8D_%E0%AE%AA%E0%AE%95%E0%AF%8D%E0%AE%95%E0%AE%AE%E0%AF%8D
http://aavanaham.org/

164 TROPICAL AGRICULTURIST, VOLUME CXII, 1956

November 21, 1955, it was agreed to request
the Standing Committee on Land Develop-
ment to have the patena land in the Maha
Palata distriet remapped for village expan-
sion and to allocate 25 per cent. of it for
village forests before the land is given to the

landless, In this connection I attach here-

with a copy of the minutes of that meeting
and would refer to page 18 para 3 of these
minutes. I shall be glad if you could kindly
put this matter up for consideration at the
next meeting of this Standing Committee 7.
I have not heerd anything since this letter
was writlen, that is in February, whether
this matter came up for discussion or not at
the Standing Committee,

~ The next is a resolution moved by Gate
Mudaliyar Wickremaratne about the preser-
vation of nztural pastures at Polonnaruwa.
The Chairman of the Milk Board has been
addressed on this matter and now that he
is here, may I ask him to tell us what steps
have been taken in this connection in the
North-Central Province .

Mr. A. J. Joseph, Chairman, Milk Board—
“ Mr. Chairman and gentlemen—It fortuna-
tely happens that this was a matter which
was discussed at the meeting of the Milk
Board held this morning at Peradeniya. I
have myself been to Polonnaruwa with the
General Manager of Farms. We found that
at Polonnaruwa there is an abundance of
pasture lands unparalleled in any other part
of the Island. We have, with the assistance
from the New Zealand Government and
other foreign agencies established a milk
pasteurising plant on a location immediately
adjoining the Welikanda Railway Station.
The building has been completed and the
pasteurising equipment is now being trans-
ported from Colombo. We have built a road
15 miles upwards from Welikanda to Tiru-
lonamadu. We have also 2 branch road to
Kandakadu branching off this road at a point
§ miles irom Welikanda. We propose to have
milk ecollection depots at Tirukonamadu and
Kandakedu and we hope to collect the milk
along this new Milk Board road. We have
made a rough survey—largely due to vour
Farm Manager at Polonnaruwa—and we
expect that almost from the date of coming
into production we would have at least a
minimum of 2,000 pints from the area and,

it is not an optimistic estimate, to expect
10,000 pints within a year of going into
cperation.

It has been suggested to us that in this
area we should pay 15 cents a pint of milk,
This a very favourable price considering that
milk is now distributed in Colombo at 55
centz a pint and in Kandy at 45 cents a pint.
There is no exploitation since the 15 cents
is outright profit to the cattle owners of
Polonnaruwa area. If it beecomes necessary
we mean to seek the assistance of the Co-
operatives in the area. We also hope to estab-
lish little milk rooms where milk would be
collected once a day and preserved in cold
storage to be removed by our veng, All these
we expect woud be ready by December this
vear and it is now a trifle premature to give
a realistic estimate of our production. I hope
to be able to report on our progress at the
next meeting of this Board when I will he
able to make a more factual report ”.

The Chairman thznked the speaker and
sald that members could ask any questions
if they so desired.

Mudalivar Abul Cassim Marikar—* May
I please know from the Chairman of the

" Milk Board whether it is contemplated to

extend this scheme Izlandwider”.

Mr. A. J. Joseph, Chairman, Milk Board--
“As a preliminary step we would start by
tapping areas where milk is abundant and
where milk could be gof without any exer-
tion of effort or money. For that purpose
we have established two milk collecting
centres at Gampola and Nattendiya and
would also be establishing collecting centres
at Hatton, Polgahawela, Tamankaduwa and,
possibly, Galle. Once we have covered thesne
sectors, I think we have covered the best
milk producing areas in the Island. When
that is done, with the work that is being
done by the Department of Agriculture in
livestock and animal husbandry develop-
ment, other areas which are at present pro-
ducing but liftle milk would have thrived
and will be ready for similar establishment
of milk collecting centres end pasteurising
plants. In other areas like Batticaloa which
might not now be prolific in milk, we may
not have the need to introduce any heavy
installations on pasteurising plants but faci-
lities for cold storage will be available ».
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Senator Ivor Palipane— What is the posi-
tion of those who buy milk in Polonnaruwa
itself 7.

Mr. A. J. Joseph, Chairman, Milk Board—.

“Gale of milk in Polonnaruwa is negligible
but the need, such as it is, will be met ™.

Mr. W. M. Cumaraswamy—*There are
<dairy owners who maintain their herds in
a scientific manner and who always see fo it
that the milk is of the prescribed standard.
Do you think that the standard of milk you
-purchase at 15 cents is comparable to that?
The milk so collected is definitely of a lower
standard so that it is not fair that the pro-
ducers of guality milk should also be paid
the same rate as others ™.

Mr. A. J. Joseph, Chairman, Milk Board--—
“There are prescribed standards which
are universally applicable. The price paid
for milk, however, wvarics from area to
area. In Colombo we pay 424 cents per
pint and we distribute to consumers at 55
cents a pint. In reality, es it should be in a
national scheme of this nature, the producer
in rural areas will eventually subsidise the
suburban producer near Colombo and other
hig towns as otherwise the latter will ulti-
mately get wiped out. In this way we intend

1o bring down the price of milk, as in some

European countries to about 06 cents a pint,
The Milk Board will help by collecting milk
from cheap sources”.

Mr. W. M. Cumaraswamyv—" The Depart~
ment of Health is very scrupulous about the
standards they prescribed for milk and if
thoze standards are adhered to, I do not
think you can collect milk at 15 cents ™.

Mr. N. P. Wijeyeraine, Secretary, C. B: A.
—4T would like to guote an cxample of the
Co-operative Society at Bomiriya. There the
members collectively take responsibility for
-adulteration. If by subsequent checking, a
supplier is found to be guilty, one week’s
payments for what he has supplied is held
‘back. Special arrangements are made by the
Milk Board to carry out this check ”.

Mr., W. M. Cumaraswamy—*"1 am talking
with some expérience as President of a Co-
operative Society. We even got a pasteuris-
ing plant installed by the Department of
Agriculture with the kind consent of the

Director of Agriculture. We got this equip-
ment from the U. K. Adulteration can never
be checked unless each individual supply is
tested .

Mr. C. A. M. de Silva, Vice-Chairman—
#Is the standard of the milk required by
the WMilk Board purely dependent on
pasture?”

Mr. R. H. Spencer Schrader—* The quality
of milk is more a matter of breeding than
feeding. The fat content of the milk of a
Fresian cow is not the same as that of a
Jersey cow. The solution to that problem is,
if there is a Co-operative Society, the
Society must check the milk received from
each individual supplier. As far as the Milk
Board is concerned, it will check the milk
from the Co-operative Society. The Milk
Board cannot be expected to undertake the
testing of milk from each individual supplier

to a Co-operative Society ".

My, Anton C. Ponnampalam—* Sir, you
are now buying milk at 15 cents for your
eollecting centres. What is your depreciation
for machinery, &c? The Marketing Depart-
ment too started some mills and bought
paddy when the price was Rs. 8 and Rs. 12
respectively. Subsequently the Marketing
Department mills had to close down due to
keen competition. In the same way if you
do not contract for a regular supply, say
at least for five yezrs, then Government will
stand to lose and vou might even have fo
close down the establishment ™.

Mr. A. M. Clement Dias—“I am glad to
hear that Polonnaruwa is able to supply milk
at 15 cents. Before Mr. Joseph joined the
Milk Board, it was promised that Polon-
naruwa would supply 300 bottles of milk to
Colombo and after some time it was found
that the milk so sent was getting spoill.
Then an epidemic of hoof and mouth disease
broke out in the area and the supply was
stopped altogether. Therefore, if you try to
get milk from Polonnaruwa at 15 cents and
send to Colombo, it will be a through fzilure
ag it is sure to be well watered ™.

Mr. A. J. Joseph—* Much of the milk that
was sent from Polonnaruwa to Colombo at
that time was not pasteurised as the plant
had broken down. It was only boiled ”.
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Mr. W. M. Cumaraswamy—" I would like
to know from the Chairman, Milk Board,
whether pasteurisation removes adultera-
tion 7"

Mr. A. J. Joseph, Chairman, Milk Board—
“It does not! If you put water into a
pasteuriser, it will produce pasteurised water
and not pasteurised milk 1"

Chairman—“ Now that we have had a
fairly long discussion on this subject, I would
like to introduce you to Dr. P. K. Ray, F.A.O.
Adviser in Crop and Stock Insurance who
will speak to vou on his subject. I met him
in Rome during an assignment I had with
the . A. O. There I came to know that he
was the F, A, O, specialist dealing with crop
and stock insurance problems. I brought this
to the notice of my Minister and Permanent
Secretary and as a result Dr. Ray is here
today. He will be with us for about two
months during which time he will have an
oppertunity of meeting members of the Sub-
Committees on Paddy and Animal Hus-
brandy and will thus be able to acquaint
himself with our problems™.

Dr. P. K. Ray—F. A. O. Adviser on Crop
and Stock Insurance— Mr. Chairman and
Gentlemen, I feel extremely happy to have
this opportunity of addressing an august
bhody like wvours. I also convey the sincere
appreciation of my Director-General—the
Director-General of the Food and Agricul-
ture Organization of the United Nations—
to the Director of Food, the Director of
Agriculture and all others concerned for
having sought the co-operation of F. A. O.
for studying the probhlems of Crop end Live-
stock Insurance in Ceylon., These two sub-
jects have been considered by F. A. O, since
a resolution was passed in 1953 at a Far
Eastern Regional meeting held in Bangalore.
At that meeting Ceylon was also represented.
This resolution asked F. A. O. to consider
the subjects and make a study of their actual
application at the present time and find out
the practicabilities of introducing them in the
so-called under-developed countries. Follow-
ing that, I was asked by the Director-General
of F, A. O, to take up the study of these two
subjects and prepare two papers on them.
I do not know whether some of you have
seen the two papers I am referring to as some
copies were sent to member Governments

Summaries of these two documents were
published in the “Monthly Bulletins off
Economics and Statistics” published by
F. A O.

The above studies on Crop and Livestock
Insurance were made keeping in view mainly
the problems of the underdeveloped coun-
tries and in making them I had an advant-
age. As I come from one of these so called
under-developed countries, I knew the diffi-
culties and the intricate problems of adopt--
ing both crop znd livestoek insurance in such
countries. Before undertaking the studies I
had of course the opportunity of examining
the actual working of these systems in the
United States and also in wvarious countries
of Europe including Germany, Sweden, Den-
mark and Italy. Since we made these two
studies we have received queries from a.
number of countries of the Far East ag also
from many Latin-American countries. Some
interest was shown by Japan which has
already been operating both crop and live-
stock insurance for some years. Some Latin
American countries, e.g., Mexico and a few
others are also making a start of crop
insurance,

When I had the opportunity of diseussing
the subjects with Dr. Joachim in Rome, he
told me ahout the interest of his Govern-
ment in them. When we gotl the request of
the Government of Ceyvlon officially, F.A.O.
got an opportunity of examining the prac-
tical possibilities of both crop and livestock
ingurance with particular reference to one
specific country at least. That is what 1
have come here for. Of course, I have just
started my investigations. You wourselves
would be aware of the difficulties, particu-
larly about the much needed satistical data
regarding crop failures and also the inci-
dence of mortality among cattle and other
livestock., 8o far as crop insurance is con-
cerned, as you all know, Mr. Idaikkadar
after his return from Japan made a wvery
rough sketch of the lines along which a study
could be undertaken For this country and
1 am at the® moment examining it very care-
fully. I have had of course only five days
to look into all these matters and I can-
not say wnat my recommendations would
be at the 2nd of the two months’ assignment
I have come for. I, however, welcome the
opportunity of meeting vou and expect io
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‘have your guidance, especially as a brief
report was prepared by one of your Sub-
Committees sometime ago about crop and
livestock insurance, which I have read. Of
course no decision was taken on the sub-
jects but still T was glad to learn that they
had already been considered by youw. If any
amongst you have any siggestions to make
with regard to them, I shall very much
appreciate having them for my work and
study. In case you have any, please pass
‘them on to Dr. Joachim and he would be
pleased to send them cn to me.

~ For the time being I do not have a lot
to say about the need for insurance. I may
say that this is a matter for you to decide.
Whether or not crop 2nd livestock insur-
ances are neceded has to be decided by each
.country. Of course the expert is there to
point out their practical possibilities includ-
ing  their financial
whether they should be undertaken has fo
‘be decided by Governments and interested
peoples of the countries concerned. As far
as I am concerned, however, I believe that
for under-developed countries some form of
insurance at some stage or another will be
necessary in order to protect the farmers
against various forms of accidental crop and
livestock failures. It is necessary not only
for the interest of the farmers themselves
but, agriculture being the occupation of
nearly 80 ver cent. of our people, the interest
of the eniire eountry is wvitally connected
“with it. The wealth of the farmers ulti-
mately means the wealth of the country
and the community and the prosperity or
adversity of farmers are certain to have
implications at budgetary level through
‘taxation and other measures. We may make
-various provisions for safeguarding the in-
terests of [armers, for example, by means
-of a guaranteed price scheme, &c. But what
about the protection of farmers in the pro-
duction stage ? That is an important point
“which a body like yours and of course the
Government has to decide, that is, if the
-farmers need some prelection in the earlier
stage of production against factors on which
they have no control or have only Ilittle
‘control. :

But when we speak of insurance, there are
-different forms of insurance—the commer-
«ial type which is run for profit and the

implications. But

Co-operative and State Insurance—both crop
and livestock insuranceg are run, to some
extent, on n commercial basis and also as
co-operative and public enterprises, espe-
cially in some of the advanced countries
of Eurcpe as well as in the U. S. A, Partic-
ularly insurance against loss of crops due
to fire and bailstorm has been practised in
many of the European countries, in one form
or another, practically for over 150 years.
When I visited some of these institutions, I
was really surprised to find that they were
working so successfully. But of course
problems in our countries are somewhat
different, and for that reason it certainly
needs much greater attention and greater
care, I hope I will be able at least to be
of some service to your country in this
connection. Thank you, Mr. Chairman ”,

Chairman—*“1 wonder whether you would
like to ask Dr, Ray any questions. Perhaps
we may invite him toc the next meeling of
the Board. That will probably be the betfer
time to ask questions .

III—Renort of the Sub-Committee on Vege.
table Productiion and Marketing

Chairman—* The next item on the agenda
is the discussion of the Vegetable Sub-Com-
mittee report. Those on-this Sub-Commit-
tee deserve our appreciation and thanks for
having presented such a useful report on
vegetable production and marketing. The
Chairman of that Sub-Committee was Mr. S.
Sivapalan. He is not on the Board now.
The Convenor of the Sub-Committee Mr. L.
H. Fernando, Botanist, and S.A.R.O., is also
away from the Island on a scholarship. But
we have with us a very active member of
the Sub-Committee, Mr. Ellepola, and I shall
be grateful if he will be so kind as to review
the report for the benefit of the members ™.

Mr. D. B, Ellepola—* First of all I think
the Sub-Committee owes an apology for
delaying the Report. We did not want to
set out everything in detail but merely out-
line the decisions. We later decided that in
view of the time taken on this report and
as most of the information would be wvery
useful, we should try and make our report
as comprehensive as possible. The signatories
to the Report of this Sub-Committee include
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two Government officers, an Assistant Mar-
keting Commissioner and a Co-operative
Officer. They have signed the report sub-
ject to the position that the views expressed
against or in relation to their respective
Departments are not their individual views
but those of the Committee, As yvou know
there was an earlier interim report issued
by this Sub-Commitiee on this same sub-
ject. That interim report was presented
sometime ago to the Board. The present
report embodics the position as reviewed
after that and include or varies the deci-
' sions of the earlier report. This could there-
fore be regarded as the final report of the
Sub-Committee. The interim report need,
therefore, not be taken into consideration at
this stage. The terms of reference of our
Sub-Committee were ; “ In view of the short
supply and high prices of vegetables prevail-
ing in most parts of the country this Board
shall discuss the matter and recommend to
the Ministers concerned, the ways and means
of facilitating the geater production, better
transport, and even disiribution of vegetables
at a fair price to the growers and con-
sumers, " In accordance with these terms of
refercnece, the Commitiee considered what
really was included in the category of
vegetables, As you know, there are vege-
tables such as Jak, Breadfruit, Manioc, &c.,
which are also commonly referred to as
vepetables. But in view of the fact that they
generally take the place of the main staple
diet, rice, we decided that they should be
excluded from our report and that vegetables

should be divided into two main categories,

leafy vegetahles and non-leafy wvegetables.
We have in Appendix B of the report given
a full list of local vegetables with their che-
mical composition and nutritional wvalues,
vitamin contert, &ec. That information has
been embodied because we thought that it
would be most useful. In evidence, based
on detailed information. it was ascertained
that leafy vegetables were much more nutri-
tious than non-leafy wvegetables. The Com-
mittee also considered that apart from the
nutritional value of vegetables, consumption
of wegetables would also depend on the
tastes of the consuming population. Non-
leafy wvegetables were divided into five
gdifferent groups: (1) Bandakka, brinjal,
tomato and capsicum, (2) Red pumpkin, ash

pumpkin, cucumber, (3) Snake gourd, hit—
ter gourd and veta-kolu, (4) Cowpeas and
beans, (5) Ash plantain, &ec. Therefore in.
regard to the improvement in the produc-
tion of thosa varicties of vegetables which
were nutritionally high in value, we recom-
mended in page 4 the steps that should be
taken.” Mpr. Ellepola reviewed the Report.
in great detail in this manner and explained
every aspect of it to the Board.

Chairman—* Thank you vwvery much,
Mr. Ellepola, for your most comprehensive:
and excellent review. Now we know from
whom most of the ideas embodied in the-
report have come, as otherwise he would
not have heen able to explain every aspect
of it in such great detail .

Senator I, W. Kannangara—*“ Mr, Chair-
man and Gentlemen, I want to endorse the
recommendations made in this report. I am
thankful to Mr. Ellepcia for the'very able
manner in which he has just given us a.
summary of the report and the Committee
has made a very good job of it by giving:
useful statiztics, &c. In 1933 I had the pri-
vilege of being Secretary of the then Minis-
ter of Agriculiure and Lands, the late-
Mr. D. S. Senanayake. I think that the estab-
lishment of a Mearketing Department origin--
ated then. It was Mr. D. S. Senanayake who-
pointed cut both to Mr. Campbell and Mr.
Basset that in areas like Wellawaya and -
Tissamaharama. for lack of proper marketing"
facilitiez the producer hardly got anything
worthwhile. Mr. D, 8, Senanayake was there-
fore very keen that a Marketing Department
should be established and that something.
should be done to see that the producer:
got a fair and reasonable price for his pro-
duce and that the middleman did not exploit
him, The Marketing Department did very:
good work at that time but unfortunately
now the Department has gone on other lines:
by being eontractors for Hospital supplies
and other Government contracts. The real
idea for wiich the Department was estab-
lished has gone to the background. There-
fore, 1 thinit the recommendations in this:
report need carelul consideration by Govern-
ment and I fully endorse that a co-opera-
tive organisation covering both production.
and markeling of wvegetables should be:
established and that vegetable marketing:
should be brought under a special hoard..
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The Marketing Department does very good
work on certain lines, for overseas trade,
&e., but I think to fulfil the present needs
it should work under the direction of a
special bhoard. The real headache about the
Marketing Department came when the
papers reporicd the prices of vegetables that
suddenly shot up recenily. I think the real
reason was lack of proper marketing
facilities,

I fully support the recommendations made
in this Report and I thank the Sub-Commit-
tee and Mr. Ellepola in particular for the
able manner in which he has reviewed the
report 7. :

Mr. A. G. Divitotawela—*“1 am grateful
to Mr. Ellepcla for the review of the Report
and for the recommendations made by the
Commitiens. T come from Welimada area.
As you know the recommendations made in
the last page of this report, I would like
to state that about 18 years ago we started
a Co-operative Sociely tor vegetables in the
Udapalata. About 80 per cent. of our mem-
bers were at that time in debt to traders.
These traders advance the money and vege-
table growers who take advances from them
are forced to supply their vegetables to these
traders. Now that the C. A. P, & S. Society
has come into being there, growers do not
get indebled to traders, but the difficulty
about iransport is there. Our difficulty, as
Mr. Ellepola stated, is that lorries are
licensed to iransport vegetables from Palu-
gama ana Welimade {o Colombo but the
Iorry has to return empty from Colombo.
According to Mr. Ellepola’s recommendation,
we might be able to hring back something
else from Cclombo other than vegetables.
I would like that recommendation to go up
to the Ministry so that we could expect
some sort of redress.

The other point is that about 80 per cent.
of our Udapalata area depend on English
vegetables. We have madeé a submission to
the Minister that for four months in the
yvear import of English vegetables into the
country should be banned so that we might
find a ready market for our vegetables. The
submission has been made but nothing has
been done as yet. I would, therefore, like
this Comumittee to consider this matter and

recommend to the Minister that import of
English vegetables from India into this Island
be banned for 4 months in the year ™.

Mr. Anton C. Ponnampalam—*“ As an
amendment to the suggestion of the last
speaker I would like to state that whatever
vegetables are brought from the producer
should be purchased at the purchasing
centre .

This suggestion was not favoured by the
Board and it was dropped.

Mr. D. B. Ellepola—*“This question of
stopping the import of vegetables from India
for a certain period n the wvear came up
before the sub-Committee. The Committee
felt that if there was sufficient production
of vegetables in the country and if the pro-
per transport of such vegetables was assured
imports of vegetables would automatically
stop, which was better than imposing a ban.
The remedy lies in our own hands’.

Senator E, W. Kannangara—* If the trans-
port of vegetables from the various areas
is properly organised, a shortage of English
vegetables will not arise and the imports
of vegetables will then automatically cease.

Mudaliyar N. M, Abdul Cassim Marikar,
“Mr. Chairman and Gentlemen—I stand
today with pleasure not to praise the Con-
venor or the members of this Sub-Commit-
tee but to cspress my very great pleasure
because weo 28 a Board have given our atten-
tion to this important matter of the proper
use of vegetables grown in our Island. This
is not the first time that we have considered
this matter. At the last Board a Sub-Com-
mittee went into this matter at length but
no finality was reached. But today we are
really grateful to the initiative taken by the
members of this Sub-Committee in parti-
cular and the members of this Board and
the last Board. I should make special refer-
ence to the Director and the officers of the
Agriculiural Department who were respon-
sible  for Initiating the work in this
direction.

I have known Mr. Ellepola very well for
a number of years. He is a man who was
very closely connected with the agricultural
advancement of the peasantry of this
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Island when he was serving under Govern-
ment. Even today his interest is in that
direction and he has been able to devote
his time and this Sub-Committee has pro-
duced such a comprehensive report which
is worthy of note. I am sure the Ministry
concerned will go into this matter fully and
will not take much time to see that the
recommendations in the report materialize
so that we could reap the benefits of it be-
fore long. I am thankful to the members
of the Sub-Committee and the Board for
being able to produce such a valuable re-
port but there are one or two points I wish
to clarify before it is submitted.

The first point is that in our effort to pro-
duce vegetables if we are faced with a
situation for lack of water, the Irrigation
Department should come to our rescue and
find out ways and means of getting the water
and adopt necessary measures to meet such
a situation instead of saying that the requests
for water cannot be met.

The other point is that I wish to support
this idea of Co-operative Marketing. The
principle of co-operation is a very laudable
thing. If anybody disagrees with this idea
of co-operation, I do not know what he is
about. Co-operation is a thing that brings
wealth and prosperity to the country. Today
we are in a posilion to organize the entire
marketing of vegetables by a Co-operative

organization. If there is going to be such a

set-up, I will be the first person to support
it. We know that for an organization of that
nature we require a large amount of money.
Without sufficient funds we cannot organize
this set up. I would, therefore, suggest that
in our recommendations we state that while
we recommended a set up for marketing of
vegetables on co-operative lines, we
impress upon Government the necessity lo
allocate funds for its implementation.

I would also like to state for your consi-
deration that although you may have
embodied it in your Tteport, we should
sufficiently stress the fact that where there
js no land for the cultivation of vegetables
or where there is no water for its cultiva-
tion, vegetables should be transported from
surplus areas into such areas.

I do not like to take much of your time
and I would once again thank the members
of the Sub-Committee and the Board for
the useful literature and the recommenda-
tions submitted in regard to this maiter of
production and marketing of vegetables.”

Chairman—* I would like to give the re-
presentative of the Marketing Department
an opportunity fo express his views on this
subject .

Mr. A. W. R. Perera, Assistant Commis-
sioner of Marketing—* Mr. Chairman and
Gentlemen, I rvepresent the Marketing
Department and I was co-opted as a membper
of the Sub-Committee that drafted this re-
port. But I wish to have it placed on record
that I did not sign this report. There was
one recommendation in the report which we
as a Department could not comment on. That
was the formation of a Board to take over
the vegetable industry in this Island.

The othéer recommendation with which we
could not agree was the suggestion fo offer
a price guarantee for vegetables. Apart from
these two recommendations, Sir, the Mar-
keting Department is in full accord with
the submissions made in this report. The
Department has been in the vegetable in-
dustry for about 20 years. It has practical
oxperience in vegetable marketing for about
20 vears. Several of its senior officers have
been abroad to study vegetable marketing
systems prevailing in some of the leading
countries. Vegetable marketing is a highly
specialized and a complex process.
Vegetables do not form a commodity that
can be preserved. It is beause of this reason
that marketing becomes a problem.

Well, Sir, it is in the light of our ex-
perience and on the background of ex-
perience that we say that a price guarantee
on vegetables is not practicable and is un-
satisfactory. For a price guarantee to be
effective on any commodity, that commodity
must satisly at least one of three essentials.
The first esseniial is that to give a price
guarantee to any commodity, that commodity
should be able to stand storage. We should
be in a position, Sir, to recover its cost either
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in its original form or under cold storage.
Vegetables do not stand to this requirement.
We can only deep freeze vegetables. For that
we should have deep freeze transport facili-
ties also. Deep freezing of vegetables is un-
economical and you will see that vegetables
do not qualify to that essential too for a
price guarantee.

Secondly, to give a price guarantee to a
commodity we should be able to process it
as in the case of pineapples, mango, &c.,
which are canned. But in the case of
vegetables we cannot do it. In New Zealand
‘apples are dchydrated but dehydration of
vegetables will not suit our palate. In the
case of a commodity like milk, when there
is an excess of it, it can be turned into butter
and cheese. But vegetables cannot be pro-
cessed in this manner.

The third essential a commodity can
satisfy for it to be given a price guarantee
is that it should be in short supply and be
imported into this country in large guanti-
ties, e.g., green gram, &c. In the case of
red onions we can give a price guarantee
because it can be preserved for one reason
and for another we can always hand it over
to an importer for distribution locally.
Vegetables should satisfy at least one of
these three requirements for a price
guarantee to be given. On the other hand,
Sir, if we price guarantee certain varieties
of vegetables, the producer will grow only
‘that wvariety of wvegetables which is price
suaranteed and there would be a shortage
of the other varieties. It is for these reasons,
we are unable to agree to a price guarantee.
After all, vegetables are not in short supply.
So long as the capitalist system is working
in this country, a high price in one season
for a particular variety of vegetables will
mean more production of that wvariety
during the next season. So long as the
capitalist syvstem continues, we must allow
‘the price mechanism to function and any in-
terference with a price guarantee especially
in the case of vegetables is dangerous and
also unsatisfactory.

Then, Sir, as regards the suggestion that
‘the Marketing Department should be handed
pver to a Co-operative Organization, the

original intention of Government was that
the wvegetable marketing scheme ,should
finally be handed over to a co-operative
organization and it is with that aim that
the Department is working at present.
Today, all the vegetables and fruits that
are given to us by Co-operative Societies
are bought by us and we do not function in
those areas where Co-operative Societies
function satisfactorily. It is for the House to
decide whether the Co-operative movement
of this country is in a position today to
take over the wvegetable marketing scheme
run by this Department. We as a Department
are always prepared to give our fullest co-
operation and the benefit of our experience
10 any scheme that would improve the price
to the producer and reduce the price to the
CONSUMEr.

Coming to the question of DMarketing
Boards I would say, Sir, that I have studied
the Marketing Boards that are now estab-
lished in the various States in Australia and
New Zealand. These Boards are empowered
to function under the Producers’ Marketing
Acl. The Minister in charge declares an
area to be governed by the Marketing Act
and appoints a Marketing Committee for a
particular commodity. Thereafter the
Committes takes over the output, sale and
the other activities connected with the
commodity. I have always observed that
Marketing Boards have been formed for those
items which had an exportable sur-
plus or those items which could be pro-
cessed into some form or those items which
should be produced in large quantities and
which were in short supply in the couniry.
I do notl think, Sir, that vegetables satisfy
any of these conditions.

In the inferim report of this Sub-
Committee it was stated that there was a
serious shortage of vegetables in this country.
I said it was not so and that to find out
the correct position, statistics should be
obtained. When statistics were collected
there was no shortage. In Australia when
o questioned the authorities why there were
no Marketing Boards for wvegetables, they
said that Marketing Boards were not
necessary to protect the local producer from
the local consumer. So long as sufficient
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safeguards were taken to see that the
vegetables collected conformed to certain
standards and the activities of the commis-
sion agents were controlled, there was no
necessity for a Board to intervene.

In repiy to a question by Senator Pali-
pana, Mr. A. W. R. Percra, Assistant
Commissioner of Marketing said that the
Marketing Department intervened if it was
found that the middlemen got into a ring
in order to keep down prices to the pro-
ducers, So long as the middlemen paid a
reasonable price to the producer there was
no necessily for anyone to intervene, The
Departraent, however, bought its require-
ments from producers and so tended to keep
up the prices to the producers. Sometimes,
on Ministerial direction we offer minimum
prices for vegetables. With Ministerial
authority, the Department bought all the
radish that was offered to us during a cer-
tain season as there was no market at all
for this item at the fime and we even gave
this item free to certain institutions. The loss
we incurred was met from a small Govern-
ment subsidy,

Mr. M. B. W. Mediwaka, M. P.—* Today
the retail price of salad tomato is 80 cents
a pound whereas in Colombo, it is Rs. 1.20
a pound .

Mr. A, W. B. Perera, Assistant Commis-
sioner of Marketing—* Due to the recent
disturbances in the country, there was a
dislocation of transport and that was how
the prices of vegetables shot up in price.
Although the papers gave publicity to cer-
tain prices that were prevailing in Colombo,
most of it was exaggerated, and the Mayr-
keting Department sold its vegetables even
at that time at the usual prices”.

Mr. J. M. Sabaratnam—* Sir, In connec-
tion with the main recommendation of the
Report, T would like to make onc sugges-
tion. The Marketing Organization was to
be an interim organization till such time
as Ce-operatives were able to take over. I
would, therefore, suggest that we first of
all assign the function of purchase of
vegetables which is now being done by the
.Marketing Department to the New Board,
There is always the possibility that there

might be a certain amount of dislocation
before all activities ave taken over from
the marketing section by a co-operative
organization and as a result the producer
will be badly affected. I would therfore
suggest that the Board should have under
its control the activitics of the Marketing
Department regarding purchase, transport
and distribution of vegetables throughout
the whole Island so that the Marketing
Department can graduaily move out of areas
when the co-operatives have taken over.
It will be good if the whole of the Marketing
Department could come under the purview
of the Board. It will be then possible for
officers of the Marketing Department with
their experience in the marketing of
vegetables to be of some assistance in the
actual execution of the project ”.

Referring to a point raised earlier in the
discussion, Mr. A. W. R. Perera, Assistant
Commissioner of Marketing stated—% We
have made a recommendation that the
import of cabbages be banned for four
months in the year when sufficient guanti-
ties of Upcountry vegetables are available,
and the Ministry is taking action in regard
to that *,

Chairman—* Gentlemen, now that this
matter has been discussed at length, may I
know whether members are in general
agreement with the proposals made in the
report, or whether there are any others who
would like fo express their views on the
report? © The Marketing Department, of
course, will get an opportunity of expressing
their views in regard to the proposals in the
report when it is forwarded to the
Ministry .

Mr. D. B. Ellepola—* First of all, may 1
say that the Committee had before it the
benefit of Mr. Perera’s (Assistant Commis-
sioner of Marketing) views. after giving the
fullest consideration to all that he had to:
say, the Committee finally decided that it
should express its views to the Board in the
present form. Therefore, thé Committee's
observations are not without prior know-
ledge of the standpoint of the Marketing
Department. :
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The next point I would like to refer to
is Mr. Perera'’s statement that there is no
shortage of vegetables. Statistics do not
prove that there is no shortage of vegetables.
On the basis that four ounces of non-leafy
vegetables, two ounces of lealy vegetables
and four ounces of fresh fruit per day
should be consumed by each person as the
minimum essential requirements for a well-
balanced diet, which is the advice of the
Nutrition Experts, we came to the con-
clusion, that the present consumption of
vegetables per head of population being
well below that level there iz a shortage of
vegetables, Therefore, the presumption in
the original resolution is quite correct that
there is a shortage of vegetables, in the
sense that people are noet consuming
sufficient vegetables.

In regard to the point about shortcomings
of co-operative societies and their not
heing prepared to take over, I would not
wish to dilate on the shortcomings of the
Markeling Department. I would say
that those who live in glass
houses should not throw  stones gt
others. I know the type of work that
co-operative societies do and I also know that
there are numerous difficulties in their way.
In the experience of all of us there are
various shortcomings in the Marketing De-
partment too, but it is not our duty to in-
vestigate into the shortcomings of that
Department. Co-operative societies them-
selves have shortcomings. It is not that the
position is any bettér or worse in the one
case or the other. We do not want to draw
comparisons. We live in an age of democracy
when we have to manage our own affairs.

The question of price guarantees has been
snentioned. Yes, as it is, it will not bhe
possible for the Department of Marketing to
give a price guarantee. But a2 Board will be
able to take decisions in a far freer
atmosphere. The Board itself will have a
secrvetariat functioning, but that secretariat
will not take decisions as at present. The
Board may take the decision thal certain
commodities shall be price guaranteed, in
certain areas, during certain geasons. A price
guarantee is essential in order to give a
fillip as well as a protection to the producers
of vegetables. We disagreed with Mr. Perera

that a price guarantce was not possible.
This scheme of a price guarantee is really a
subsidisation, and there is no question of a
profit. Government may lose on a price
guaranteed scheme but might gain on the
other hand in various ways which may well
balance the financial losses.

Then, regarding the point that a price
guarantee is not possible because vegetable
storage is net gvailable, the solution may well
be quick transport from one area to another.
There nced not be storage facilities every-
where. In certain variecties and in certain
seasons there might be an excess but it is
conceivable that this difficulty can be
overcome.

This Board will define areas and will
decide what commodities should he collected
and how long the price guarantee shall
operate.

In regard to the gquestion about the period
of transition, we do not wvisualise many
difficulties. I do not know whether it would
be possible for the aclivities of the Marketing
Department to be brought under the direc-
tions or guidance of a Board. There is no
parallel where a Government Department
is brought under the control of a Board.
But what the Board could do is to move in
stages over a period of time building up its
own organisation. We must understand that
the Marketing Department is ours and the
Board we contemplate is also ours. We are
out to get the best possible results for the
benefit of the country, and in the course of
transference, as assured by Mr. Perera
himself, there would be wholehearted co-
operation and if that co-operation is forth--
coming the transference can be done in a
manner that will fully accord with our
needs. I hope that explanation will meet
the point raised by my friend from Jaffna.
I would suggest to this Board, that if it agrees
with the general frend of the proposals in
the report, specifie details as to how each
proposal could be implemented can be
worked out. So that there need not be any
fear that straight away the co-operatives
will be asked to take over. The Co-
operatives will be asked to say whether they
can undertake this work and only when
they are in a position to take over will this
suggestion be implemented ”.
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Senator E. W. Kannangara—“I suggest
that this report be submitted to the Minister
of Agriculture and Food for consideration
and implementation ”,

Mudaliyar Abdul Cassim Marikar—*I
second the proposal that it be forwarded to
the Hon'ble Minister .

Chairman—*1 thank the Committee and
particularly Mr, Ellepola for having
explained the report to the members of the
Board..It has been suggested to me that this
report be published as a Sessional Paper. I
would, however, like to leave it to the
Ministry to so determine. Thank you all
very much for this discussion which has
been most fruitful of result.

I must make an apology to Mr. Schrader
for the omission of his resolution from the
agenda. This was brought up at the last
meeting which he could not attend. By an
oversight, it was not included in the agenda
for this meeting and in the circumstances I
‘propose to take it up at this stage”.

IV.—Resolution moved by Mr. R. H. Spencer
Schrader

“THIS BOARD RECOMMENDS TO
GOVERNMENT THAT THE BY-LAW IN
THE VILLAGE COMMITTEE ORDINANCE
RELATING TO THE TAX ON DAIRY
COWS BE REPEALED.,”

Mr. R. H. Spencer Schrader—* Mr. Chair-
‘man and Gentlemen, I do not propose to
take any time at all with regard to this
resolution. I have circulated my memo-
randum. All I wish to do is emphasise that
milk is as much an agricultural product as
paddy, tea or coconut. We are, therefore,
asking the Board to pass a resolution
requesling Government to rescind the
regulation relating to tax on dairy cows.

The other point I wish to make is that it
seems very absurd that a dairy farmer with
about 25 cows has to pay a tax up to a
maximum of Rs. 100 while anvy other
commercial activity like a fibre mill in the
village pays a maximum of Rs. 25. Those are
the points I wish to emphasise and would
like the Board to pass this resolution. ”

Mr. M. B. W. Mediwaka, M, P.—*1 second
that resolution ™.

Sir James P. Obeysckera—** Village Com-
mittees frame their own rules, I do not
think Government should intervene in such
matters .

Mr. Anton C. Ponnampalam—* Produection
of milk is treated as a commercial under-
taking. Bul if you keep a cow at home and
use the milk for your private use, the Village
Committee will not tax vou. It is good that
these dairies are taxed because the people
in the village do not get any benefit cut of
the milk produced as all that is marketed
out. I do not think Mr. Schrader has got the
Ordinance correct. I am a member and
Chairman of a Village Committee. These are
covered by a Village Committee Act. The
Village Committees do not specify the
licence fee. The Minister has definitely laid
down by regulation that the Village Com-
mittees can by resolution include certain
trades for licensing purposes. Subsequently
the recommendation of that Village Com-
mittee is forwarded to the Ministry. The
Ministry approves it and gazettes it under
the name of the Minister and not under
the name of the Village Committee.
Therefore, at the time a Village Com-
mittee proposes to legislate the licensing
of dairies, il iz up to the pecople in
that area to protest. I don’t think it is
possible to repeal these regulations as
suggesied. I think we are trying to take
away a certain right given to a Local Body.
In a democratic country the villages must be
governed by their representative members.
We will be infringing on the rights of local
bodies when we say that a certain regulation
should be repealed. I can definitely say that
every Village Committee exercises that
power of licensing certain trades carried out
in that area ™.

Senator E. W? Kannangara—“I am, to
some exient, responsible for some of the
regulations in the Village Committees
Ordinance which were framed at the time
I was Commissioner of Local Government
and Secretary to the then Minister of Loeal
Government. The previous speaker is quite
right when he pointed out that these regula-
tions are approved by the Minister and
gazetted under the Minister's name. It is not
every Village Committee that passes by-laws
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of this nature. Some do and some do not.
In arecas they do, probably they must be
doing it on good reason. This Board should
not intervene unless there is something very,
very serious in the domain of Local Bodies
like Village Committees, Urban Councils,
Town Councils and Municipalities. That will
be against the very root of democracy. In
almost every Village Committee by-laws of
this nature are passed but as the last speaker
pointed cut it is up te the people of that
village to protest against such by-laws and
if their protests are not heard by the
members of the Village Committee they
should at a following election return a new
set of members .

Mr. M. B. W. Mediwake, M. P.—*" There is
another difficulty, that is, when you obtain
a licence from one local authority, other
local authorities do not recognise it and they
insist on another license ™.

Mr. W. M. Cumaraswamy—" According to
ihis Ordinance, I am exempted from the
penalty of paying a tax as long as my cows
do not produce any milk, but no sooner they
produce milk and if I sell the milk, I have
to pay an additional tax. Then where are
we in regard to the matter of food produc-
tion. We have to pay one tax for acreage,
another tax for food production, another tax
for milk production. If I don’t produce the
milk I do not have to pay. If I try to help
the food front of the country, I am taxed 7.

Senator E. W. Kannangara—"1f the milk
you produce is given free you will never
be taxed”.

Mzr. W. M. Cumaraswamy—" If people who
protest against this enforcement of a licence
fee are asked not to pay and others are asked
to pay, it is not fair. A local body should not
have the right of discretion of dishing out
favours ™.

Mr. R. H. Spencer Schrader—* Take for
instance tea, rubber or any other commodity,
Village Commitiees do not tax the sale of
that produce. On the other hand if T run a
dairy on my farm and I sell the milk, then
I have to pay an acreage tax as well as the
agricultural products tax ”.

Mr. R. H. de Mel—“It is difficult for
Village Committees to carry on unless they

have some form of revenue. I think we
should not interferc with their methods of
getting the revenue. I do not think that this.
ig a fair argument. Village Committees can
do nothing to increase their revenue. The
argument that because you pay an acreage
tax, you should be exempted from paying
this tax is unfair in prineciple. After all, you.
do not pay on your coconuts to the Village
Committee nor do you pay on your rubber
to the Village Committee ™.

Mr. Anton C. Ponnampalam—“In the
case of some Village Committees the tax is
levied by the Central Body. Some are tax-
ed by the Village Committee. Village Com--
mittees entirely live on the grants given by
Government. It is not revenue of its own .

Mr. R. H. Spencer Schrader—“My point
is that milk is an agricultural product and
also as it is a food, it should not be taxed.
just as milk foods imported into the country
are duty free”.

Mr. D. B. Ellepola—+“1I think a principle
is involved here. The Ordinance does no-
more than give certain powers to the Vil-
lage Committees. As has been said here,
agriculturists pay a tax not only on acreage
but even if vou have a copra kiln, in some
areas, vou have to pay a separate tax. So
that it is purely a matter within the decision
of each particular Village Committee to im--
pose a tax in respect of dairy farms or any
other activity according as they may decide,
Therefore, this Board should not recommend
that a certain provision in the Ordinance
should be removed. If we do that I think
that this Board is overstepping its powers ”.

Major Gordon Pyper—*We like this
motion because tea estates will stand to
henefit. We pay a factory fax, we pay an
acreage tax and we also pay a tax under
the Food Production Ordinance. Last year
we were able to commute the Food Produc-
tion tax and supply milk to collecting
centres on the cstate. We rather feel that
as we are helping the Milk Board we should
not be taxed.again .

Senator Ivor Palipana—“I am a paddy
producer, I pay a ‘suvandiram’ to the Vil--
lage Headman. I pay income tax and I also
pay a tax to the Irrigation Department. So-
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if you take a hypothetical case, I own tea,
rubber and a copra kiln, I am taxed on the
Tubber roller, I pay an acreage tax and I
have also to pay the income tax, This is a
-democratic country, Sir. We are now Erowing
from our infaney to manhood, and all these
various bodies are manned by members who
have been elected to various bodies by the
people of those areas. If they as the repre-
sentatives of the people think that certain
conditions should be imposed for the good of
‘their locality, as a democratic country we
should not interfere with such taxation. Wa
must accept that this is the correct pro-
cedure, I, therefore, respectfully submit that
we should not support this motion for the
simple reason that we are interfering with
the right of local bodies ”.

Mr. Henry Abeywickreme, M. P. and
Parliamentary Secretary—* Regarding the
point raised by Mr. Mediwaka about double
taxation by different local authorities which
do not recognise licenses or certificatesg issued
by anothev authority, I think it is a wrong
policy. Tt was the first Village Committee
Chairman at Udagampalata Korale who
moved that bicycles be licensed. That
licence should be recognised by other local
authorities. Similarly if a dairy is registered
in one particular area, other areas should
recognise that licence ”,

Mr. N. P. Wijeyeratne Secretary, C. B. A,
~-"With reference to Mr. Mediwaka’s pro-
blem, double taxation can be avoided if the
Commissioner of Local Government can be
bersuaded to take it up with the local
authority concerned.

In regard to the point brought out by
Mr. Schrader, the grouse is not about the
question of taxation but in respect of ex-
cessive taxation. I personally feel that it
will be appropriate if we ask the Commis-
sioner of Lincal Government to use his discre-
tion and advise loeal authorities of a rate
which would be fair and reasonable. Such
a recommendation would not be beyond th=s
competence of this Board because it pértains
to the efficient functioning of the livestock
industry,

‘Most dairy owners find that standards
fixed by local bodies are rather arbitrary and
it is difficult to conform fo the standards
prescribed. I, therefore, suggest that this
Board solicits the aid of the Commissioner of
Local Government in regard to the qguestion
of standards also.

In faect, most dairy owners who are requir-
ed by Local Government by-laws to conform
to standards which are difficult, find a way
out by selling their milk to vendors who ob-
tain a vendors’ licence. The cattle owners
would in that case not violate any law, and
the vendor, even though the milk is not
hygienically produced, does not commit an
offence if he conforms to the requirements
of a vendor, I am personally aware of such
instances.

I, therefore, suggest that the Board re-
commends to the Commissioner of Léeal
Government that standards required for re-
gistration of dairies and also taxation on a
fair and reasonable basis be considered ».

Senator E. W. Kannangara—* This Board
iz one that represents the whole Island which
should take up general questions pertaining
to agriculture, agricultural production, ete.
This is an individual case. Out of the 401
Village Committees about 200 may be levy-
ing these taxes. I do not know whether the
Board of Agriculture should take up indivi-
dual cases”.

Mr. D. B. Ellepola—“If we are to pursue
the line of action suggested by the Secretary
before we can do so, I would ask
whether on the material before us we can
say that there is in the Island an excess
charge in respeect of these taxes which would
Juslify an appeal to the Commissioner of
Local Government to review the position,
What I think is, there is not enough material
on which to generalise thig question, as =a
recommendation of the Board .

Chairman—*“ I would like to suggest that
this matter be taken up by the Animal Hus.
bandry Sub-Committee of this Board. The
Sub-Committee could discuss this matter and
see what action is most appropriate in the
circumstances. Will Mr. Schrader agree to
this suggestion 7~

. Mr, R. II. Spencer Schrader agreed to
this suggestion.
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V—Resolution moved by Mr. S. Srinivasan,
D. R. O,, Vavuniya South

(i) “THAT THE SUBSIDY GRANTED
BY GOVERNMENT FOR THE CONSTRUC-
TION OF WELLS IS TOTALLY INADE-
QUATE COMPARED TO THE TOTAL
.COST OF COMPLETING A WELL IN THE
VAVUNIYA DISTRICT. THIS BOARD
REQUESTS GOVERNMENT TO INCREASE
THE SUBSIDY TO AT LEAST 50°/ OF THE
COST OF CONSTRUCTION ",

Mr. 8. Srinivasan—" 1 have myself dug a
well in the Vavuniya District and found that
it had cost me over Rs. 4,000, The averages
cost of constructing a well in that area is
about Rs. 2,000. The subsidy given by Gov-
ernment is now Rs. 400 As far as Vavuniya
District is concerned the difficulty is that we
encounter rock and the blasting of the rock
costs about Rs. 100 per foot. Actlually the cost
of construction wvaries from Rs. 2,000 to
Rs. 3,000. There may be areas where Rs. 500
‘is adequate bui in our area the rainfall is
very low and only once in 2 or 3 years do we
nave a fairly good rainfall and cultivation
made a success. Today the only salvation for
the people in that area 18 some source of
water from these wells, We try and encourage
highland cultivation because of failure of
paddy cultivation due to shortage of water.
1 feel, therefore, that especially in the dry
zone, sinking of more wells should be en-
couraged and I would urge upon the mem-
. bers of this Board to recommend to Govern-

* ment that the subsidy given should be in
relation to the construction of a well in the
arca. This Board might recommend to Gov-
ernment that the discretion of inereasing the
subsgidy mayv be vested in the Government
Agent of the area™.

Mudaliyar Ahul Cassim  Marikar—* 1
wolld like to second that motion and say
that I was one of those who gave notice of
such a motion in the last Board and I do not
knew what happened after that. I have great
pleasure in supporting this motion ”.

Mr. D. B. Hllepola—*Professor Farmes
who carried out extensive surveys in regard
to the availability of subterranean water has
said in his report that it is almost impossible
10 depend on subterranecan sources especially

in the N.C.P. and in areas like Vavuniya. He
zaid that we are virtually trying to do the
impossible. 1 feel therefore that a survey
should be undertaken to investigate what
should be done to raise the water table in
these areas ™.

Mr. S, Srinivasan—*“I would not like this
problem to be mixed up with other problem.
Geological surveys, ete, will take time and
we can go into that maller sometime later,
But as far as Vavuniya District is concerned,
1 have told you that wells arve the only sal-
vation for the people of that area. Peopla
in that area get an opportunity of doing
good cultivation only once in three or four
years. We have only to dig the wells and
blast any rock that we may encounter. In
fact we are able to get a perennial supply of
water if we dig deep down. The question of
finding the water does not arise ",

Mr, S. Arumugam, representing the Direc-
tor of Irrigation, in response to a query
from the Chairman said—" We cannot contri-
bute anything vital to the topic because our
work has been on surface storage. Mr.
Farmer is, I understand, conducting a scienti-
fic study of waoter levels in N. C. P. Any way
this has no relation to the subject at issue.
The two subjects would appear to be diffe-
rent. One is a sludy of a scientific report on
the availability of water, and the other con-
cerns the amount given for constructing
wells which have already been dug and
which is found to be insufficient ”.

Chairman—* Now that you have already
expressed your views on this matter and
moved wyour resolution, would you prefer
to leave this matter till the Director of Food
Production is present for a discussion .

Mr. S. Srinivasan—*“1 have no objection ”.

The two subjects are entirely two dilferent
things. One is a scientific study of a report
on the availability of water, and on surface
storage. The other ig that the amount given
for constructing wells is insufficient and he
wants more money .

Chairman— Now that vou have already
expressed your views on this matter and
moved your resolution, would you prefer
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to leave this matter till the Director of Food
Production is present for a discussion ? "

Mr. S. Srinivasan—“1I have no objection ™,

VI—Resolution moved by Mr, S. Srinivasan,
D. R. 0., Vavuniva South

(ii) “THAT THE FOOD PRODUCTION
DEPARTMENT BE REQUESTED TO PLACE
THE JUNGLE CLEARING AND ROCK
BLASTING MACHINERY AT THE DIS-
POSAL OF THE FARMERS TO ASSIST IN
QUICKER AND MORE EFFICIENT DEVE-
LOPMENT OF LAND FOR FOQOD
PRODUCTION ™,

Mr. S. Srinivasan—* Speaking again for
the dry zone, every year large acreages of
land are being alienated to the people and
especially due to shortage of labour, they are
unable to clear thte land. Now modern
machinery is available for clearing land
expeditiously. In faet, if manual labour is
used, it takes three to four years to develop
the land fully but if D. 8 tractors or some
such machinery are used, the land can be
brought under cultivation in the same year
and the land can be tractor ploughed. In this
way if the Food Production Department can
supply efficient machinery on a hire basis,
farmers will be greatly benefited .

. Mr. A, C. Ponnampalam—%“1 wish to
* second that resolution. I would emphasise
that we are not capitalists and we are not
able to invest money on heavy machinery.
If the Government or a Department under
Government can undertake to import this
machinery, there is a possibility that people
will be able to do their work without diffi-
culty and they will work for this country
during their lifetime. Such heavy machinery
should be available to us so that we can pay
a nominal hire 7,

Mr. D. B. Ellepola—*1 would like to sug-
gest an amendment to that motion that the
words ‘at the disposal of the farmers’ be
substituted by the words ‘at a nominal
hire? ™,

Chairman—“Do you agree that this
resolution be accepted as amended ? »

The mover and seconder had no objection
to the amendment.

The resolution as amended was accepted.

VII—Resolution moved by Mr. Ray Wijewar-
dene

“THAT IN VIEW OF THE NEED TO
ENCOURAGE THE CONSUMPTION OF A
MORE BALANCED DIET (PARTICU-
LARLY PROTEIN) IN CEYLON AND
ALSO IN VIEW OF THE GREAT NEED TO'
DEVELOP NATURAL PADDY FERTILI-
SERS, TIIE AVENUES AFFORDED:
THROUGH THE USE OF THESE PARTI-
CULAR FORMS OF TUNICELLULAR
ALGAE, CHLORELLA AND TOLYPO-
THRIX BE THOROUGHLY INVESTIGATED
BY THE FOOD TECHNOLOGISTS AND
MICRO-BIOLOGISTS OF THE DEPART-
MENT OF AGRICULTURE ",

Mr. S. Pathmanathan in seconding the
resolution read out the following memoran-
dum on the subject prepared by Mr. Ray
Wijewardene ; —

“The part played by unicellular algae in
food production and crop husbandry has been
little understood until recently when the
need for increasing the production of food
and raising crop yields has warranted decper
research into the fields of micro-binlogy. Two
strains of algae have particular importance
to us in Ceylon. They are Chlorella and
Tolypothrix. I shall first deal with Chlorella
and the part it plays in food production.

One very well established point in popula-
tion studies in all forms of animal life is the
fact that population shows most rapid
inerease among species consuming poor and
inadequately  balanced diets—the main
dietary shortage which appears to contribute
to inereased rates of population being protein
—>s0 lacking in the diets of the Indians,
Ceylonese, Chinese and other rapidly multi-
plying races of the East. Inadequate diets
were the main causes of the alarming
increase in population " in the European
countries about a century ago. Since then
diets have improved. These nations are now
more worried about the declining trends in
population.

With this in mind research workers in
Japan and America have been working on
other sources of "diet—some from the sea,
others from lakes and ponds, and about the
most promising of them all is the culture
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of the variety of Algae called “Chlorella”
wlich is very rich in protein and vitamin,
drawing most of its energy for growing from
the sun, and multiplies so rapidly that 40
tons of Chlorella can be grown per year in
every acre of land given over to Algae
culture—the equivalent of 20 tons of protein
in comparison with the production rate in
agriculture, where soya beans (the world’s
highest protein containing crop), produces
protein in the bean at the rate of less than
L a ton per acre per year!

Chlorella can be cultivated in open tanks,
with slight agitation, and equipped with
circulating pumps which feed in the nutrient
and harvest the cells. Production is continu-
ous and harvesting can also be a continuous
operation—as the Chlorella which locks like
a green slime can be separated in a centri-
fuge, washed and dried into a powder which
may be mixed with other foods as a protein
concentrate. The components of Chlorella
cells by weight are :—

Protein b ..o 429
Fat R .. 22%
Carbohydrate S L
Ash e Lo 129

Vitamin content per gram of dry weight
is—

5000 International units

Vitamin A
Vitamin B1 .. 4 ¥
Vitamin B2 .. 21 — 28 y
Vitamin B3 .. 9§ Yy
Niocin v TG g
~ Folic Acid .. 485 y
- Vitamin C 2,000, 5,000 International

units

A fundamental step however would be to
ascertain whether Chlorella can conveniently
and palatably be incorporated into the diet
of our people, and I suggest that samples of
the Chlorella powder be brought in from
Japan and experimented with particularly
in conjunction with curries, as a vegetable
protein concentrate. Should it be palatable
_and beneficial, then research may be under-
taken into its production locally which would

have none of the problems faced in the-

temperate countries, the main one being low

temperatures during the winter months., Our

year round temperatures of around 85

degrees F. and strong sunlight are as near
@

as possible perfect for Chlorella culture. It
must” be remembered that if research on a
subject like this is left until the need for it
is really felt, it may then be too late !

Algae for Fertilizers

During the war, the Japanese realised
their stocks of nitrogen fertilizers could not
meet the demand, as they were falling very
low and could not be met by local produc-
tion. They therefore decided to make use of
the Blue Green Algae which are known to
fix atmospheric nitrogen in the form of
ammonia, believed to be the form in which
the paddy plant takes its requirement of
nitrogen. This Algae often observed as a sort
of scum on paddy fields had not until this
time been investigated, and research workers
were sent to all parts of the occupied far east
to collect samples of Blue Green Algae. Two
varieties were found most promising (Toly-
pothric tenuis from Borneo and Calothrix
bravissima from the Palau Islands) of the
643 varieties collected and examined for
nitrogen fixation. It was found in field tests
that the total nitrogen fixed by Tolypothrix
during a cultivation season was about 25 Ibs.
per acre, thus eliminating the need for a fop
dresging.

After the fields are dramed the Algae can

be preserved in a small pool or tank and fed
on their favourite (phosphatie) diet until the

‘next season, If the lands are damp or moist,

the Algae will live on the ground until the
next rice growing season. The thick scum
left by the Algae on the soil after the fields
have been drained for harvesting also add
very conszderably to their organic content

‘when turned in, and this factor is one of

particular interest to us in Ceylon, with our
soils so low in green or organic matter. In
this manner, the Japanese have found
inereases in yield in the subsequent crop of
up to 20-30 per cent. due entirely to the resi-
dual fertility left by the Algae. The Japanese
keep culture of their particularly high
nitrogen yielding Tolypothrix: and Calothrix
in volcanic earth and bagged in Pilythene
packets ready for dlStrlbuthI‘l to farmers
who need them. z

It is felt that research should be under-
taken in Ceylon to isolate high nitrogen
fixing strains of Blue Green Algae for dis-
tribution to paddy farmers, particularly as
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we have no local source of inorganic ferti-
liser, and very limited resources of organic
fertiliser.

Dr. J. W. L. Peiris, Plant Pathologist—
“ Both these subjects do not fall within my
purview, I think a certain amount of work
has been done on Nitrogen fixation by Toly-
pothrix by the Botanist and Senior Agricul-
tural Research Officer and he will be able to
tell you something aboui’c it, As far as
Chlorella is concerned, this is a new subject
to us. The Germans started work on this
subject during the war and subsequently it
has been followed up in America and they
have found that this organism has a very
high percentage of good quality protein. But,
however, it is expensive to recover this

protein because the plant costs a great deal.

If it could be produced more economically,
it can be used. As far as the food value of
this is concerned, I think the Food Techno-
logist of the Department will speak to ydu
on the subject”,

Mr. C. Charavanapavan, Food Techno-
logist of the Department—*“ I have read some

literature on the subject but I do not know -

whether it is suitable for human consump-
tion. If a sample is made available, it could
be tested at the Medical Research Institute
to see whether it is suitable for human
beings. It all depends whether protein in
Chlorelia is of a high biological value as a
body building material. Torula yeast has
been found to be high in protein of high
biological value and B vitamins. This product
can be used as tabloids. In the same way
Chlorella can also be used as a source of
protein and vitaming if it is proved to be
rich in protein of high biological value and
vitamins

Mr, Ray Wijewardene—“I have tasted a
preparation of it myself in Japan and T found
it extremely pleasant and 1 feel that it
should be encouraged here ™.

Mr. D, V. Ariyanayagam, Acting Botanist
and Senior Agricultural Research Officer—-
“ As mentiored by Mr. Wijewardena, Japan
and India have already done a lot of work
on this subject and Tolypothrix tenuis and
Cualothriz  bravissime were found to be
efficient nitrogen fixers in Japan. In addition
species of Nostoc and Anabaena were also

found to fix small quantities of nitrogen. We
have already started work, about 6 months
ago, on this aspect of the problem. In the
first place we are carrying out an all-Island
survey of the blue green elgac found in
paddy flelds. I have enlisted the help of
Range Agricultural Instructors, Food Pro-
duction Officers and Farm Managers to
collect specimens from all over the Island.
These specimens are being identified at
Peradeniya. The species found in Ceylon are
mostly Nostoc, Anabaena and Oscillataria. In
all, over 15 different genera have been
identified. The survey is not yet complete.

Secondly the effects of the growth of blue
green algae on the yield of paddy are being
investigated in field experiments at Batala-
goda, Tissamaharama and Paranthan.
Thirdly the blue green alga Tolypothrix
tenuis is being maintained in culture at
Peradeniya. This will be multiplied and the
effect on paddy will be determined in pot
and field experiments when sufficient
quantities are available ”,

Chairman—*1 would advise Mr. Wijewar-
dena that the Department has already made
a start in regard to the development of
natural paddy fertilisers. The Botanist’s
Division are conducting the field trials with
algae and, thereafter, the Food Technologist
will, in consultation with the Biochemist of
the Medical Research Instifute, investigate
the possibilities of their use for human con-
sumption. You must, of course not expect
results immediately .

Before we break up, T would like to state
that T have spoken to Mr. de Silva about
his resolution relating to the high cost of
poonac. He says that if it could be con-
sidered by the Animal Husbandry Com-
mittee, he would be satisfied ”,

VIII—Reports of Sub-Committees of the
Board

Chairman—*“1I have to report that the
Paddy Sub-Committee has done a good deal
of work. I suggest that this Sub-Committec’s
report should be circulated, as it is a Very
valuable and useful one. There are matters
like the failure of the guaranteed price
scheme dealt with in it. I think this is a
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matter which deserves a full discussion and
I suggest that it be taken up at the next
meeting of the Board as the first item for
discussion.

As regards the Minor Products Sub-
Committee, they have had just one meeting.
There is nothing very much they can report
just now.

As regards the Animal Husbandry Sub-
Committee, a meeting proposed to be held
was cancelled as it was not possible for
several members to attend on the date fixed.
This Sub-Committee should meet as early
as possible as there are a number of items to

be discussed. Will Dr. Mahamooth plzase see
that an early date is fixed for the meeting? &

Dr. W. R. C. Paul, Deputy Director of
Agriculture—" Col. Murray is investigating
the question of agricultural education. After
Col. Murray submits his report at the end
of July, the Sub-Committee will go through
that report and make their observations .

The meeting terminated at 5.50 p.m.

N. P. WIJERATNE,
Secretary,
Central Board of Agriculture.

Peradeniya, July 14, 1956,
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METEOROLOGICAL REPORT
- Aprﬂ-]une, 1956

SUMMARY

THE EASTERN and north-eastern parts of the
Island experienced dry weather again in
April, completing seven successive months
of unusual drought conditions. Consequently,
there was an acute shortage of water at many
places in these regions, causing grave hard-
ship to man and beast and extensive failure
of agricultural pursuits. During April the
weather was mainly of the intermonsoon
type. Winds were chiefly light, while days,
and even nights ocecasionally, were uncom-
fortably warm. Although afternoon and
evening thunderstorms commenced about the
8th, the accompanying rainfall was generally
scattered, and was mainly confined to the
central parts of the Island and the south-
western regions. These conditions were in
evidence till the 26th. On the 27th the
weather became unsettled on account of a
low pressure wave and continued so till the
end of the month. Strong south-westerly
winds were widely experienced, with heavy
rain which was mainly confined to the south-
western parts. The rainfall has heaviest on
the 28th when about 30 stations recorded
daily amounts over 5 inches. On account of
this rain there was a monsoonal pattern
indicated in the monthly distribution of
rainfall (somewhat similar to that of May).
The monthly rainfall was heaviest in the
south-western mid-country, where a number
of stations recorded totals over 20 inches,
the highest being 30.32 inches at St. George’s
Estate (Matugama)., From this region
there wozs a rapid decrease in rain-
fall, monthly totals outside the south-
west quarter being chiefly below 5
inches. The rainfall was least in the
Northern and Eastern Provinces, where the
totals were below 2 inches. The rainfall was
well above normal in the south-western low
and mid-country, several stations recording
excesses over 5 inches. It was below normal
in the northern and eastern parts as well as
in the hill-country. The greatest deficits
oceurred among the Haputale Hills and

neighbourhood, us these regions did not
receive their normal quota of evening
thundershowers this year. There were about
o0 daily falls over 5 inches most of which
occurred during the period of unsettled
weather. The highest were 9.44 inches at St.
Vincent’s Group {Maggona) on the 25th and
89.17 inches at Sirikandura Estate on the 28th.

Although monsoon conditions prevailed
over the Island during May, the winds were
unusually dry. Consequently, the rainfall
experienced was only moderate, At many
stations, even though the number of rain-
days was about normal, the total rainfall
received was less than half the average,
Further, depressional activity which is also
a normal feature during May was conspictious
by its absence. On account of this the rain-
fall was mostly confined to the south-western
parts. In the northern and eastern parts
therefore the weather was again warm and
dry, thus completing a very long period of
eight months of unusual drought conditions.
At many stations in these regions the rainfall
received during this period (1955 October to
1956 May) was less than half the average,
deficits being of the order of 25 to 30 inches.
The actual amounts recorded at some of the
stations were, 24.53 inches against an average
of 54.17 at Vavuniya, 23.11 inches against
49.55 at Anuradhapura, 28.20 inches against
61.84 at Polonnaruwa, 34.51 inches against
70.49 at Maha Oya and 26.53 inches against
23.25 at Nuwara Eliya. As the monsoon is
now well established and the rainfall chiefly
confined to the south-west dquarter, the hopes
are remote for the northern and eastern
parts to expect rainfall to any appreciable
extent for another two or three months. The
larger monthly totals during May were of
the order of 15 to 25 inches only, and
occurred on the south-western slopes of the
hills, the largest being 23.99 inches at
Kenilworth Estate. Elsewhere in the south-
western parts the rainfall ranged from 5 to
15 inches. In thAe northern and eastern parts
the monthly receipts were below 2 inchesg,
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about 80 stations in the Northern, Eastern
and North-Central Provinces receiving no
rain at all. The rainfall was below normal
practically throughout the Island. Greater
deficits, of the order of 10 1o 15 inches,
oceurred in the south-western low and mid-
country, the greatest deficit being 23.05 inches
at Carney Estate (Palabaddala). Elsewhere
in the south-western parts and in the hill-
country the deficits were of the order of 5
inches. In the northern and eastern parts the
deficits were small because of small averages.

Active monsoon weather prevailed over
the Island during June, rainfall being mainly
confined to the south-western parts. In the
‘south-western hill-country moderate rain
was experienced almost daily, with frequent
gusts of strong south-westerly winds. On a
few days the rainfall was fairly widespread
on account of unsettled weather caused by
low pressure areas in the Arabian Sea. These
raing extended to the north-central parts on
the 13th, and to the eastern and north-eastern
parts on the 17th and 18th, while they were
widespread on the 22nd and 23rd. On the
above days the rainfall was considerably
heavy in the south-western hill-country and
many daily falls over 5 inches were recorded.
As a result, Kelani Ganga rose to near minor-
flood level, while floods were experienced in
Kalu Ganga and Mahaveli Ganga. On the
12th a violent thunderstorm in Hingurakgoda

area caused considerable damage to house
and property. Heaviest rain (which occurred
in the south-western hill-country) ranged
from 40 to 50 inches, the highest totals being
53.53 inches at Watawala and 53.47 inches
at Kenilworth Estate (Ginigathena). From
this region the rainfall decreased gradually
towards the coast, monthly totals in the
south-western low country and in the
neighbourhood of Kurunegala and.Matale
being of the order of 15 inches. At the south-
western coast stations, however, the rainfall
was less and amounted to only about §
inches. In the north and the east the monthly
totals were mainly of the order of 2 to 3
inches only. The rainfall was considerably
above normal in the south-western hill-
country, where the excesses at many stations
exceeded 10 inches. It was generally above
normal elsewhere over the Island too, except
in the western and south-western low
country. Deficits in some parts of the south-
western low country ranged from 2 to 5
inches. There were more than a hundred
daily falls over 5 inches most of which
occurred on the 17th, 18th or 22nd. The
highest were 11.52 inches at Watawala and
11.09 inches at Kenilworth Estate on the 18th.
A hailstorm was reported from Haputale on
the 11th.

D. T. E. DASSANAYAKE,
Director of Meteorology.
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GOVERNMENT NOTIFICATIONS

| Extract from the “ Ceylon Government Gazette ”
No. 10,883 of February 17, 1956.]

L. D—B. 6/29.
THE PLANT PROTECTION ORDINANCE

By virtue of powers vested in me by regula-
tion 9 of Part II of the regulations set out
in the Schedule to the Plant Protection
Ordinance (Chapter 307), I. Anian Walter
Richard Joachim, Director of Agriculture, do
by this notification declare the areas specified

in the Schedule hereto to be infested areas '

for the purpose. of eradicating or preventing
the spreading of the pest known as the paddy
pentatomid bué (Seatinophara lurida).

A. W. R. JoacHIM,
Director of Agriculture.

Peradeniya, Febjruary 11, 1956,

Schedule
The several Divisional Revenue Officers’
Divisions in each Administrative Distriet in
the Island. ' '

L. D.—B. 6/29.
THE PLANT PROTECTION ORDINANCE

REGULATION made by the Minister of
Agriculture and Food by virtue of the
powers vested in him by sub-sections (2)
and (3) of section 9 of the Plant Protection
Ordinance (Chapter 307)., as modified by the
Proclamation published in Gazette Extra-
ordinagry No. 9,773 of September 24, 1947,

J. R. JAYEWARDENE,
Minister of Agriculture and Food.

Colombo, February 14, 1956.

Regulation

The regulation relating to the paddy
pentatomid bug published in Gazetle
No. 9,030 of November 6, 1942, is hereby
amended by the substitution, for paragraph
(a) thereof, of the following new para-
graph 1 —

“(a) to cause such portions of the land as
are affected by the pest to be treated
with such insecticides as many be
recommended for the purpose by the
Director of Agriculture or an officer
authorised in thal behalf by him ;.
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THE COLOMBO COMMERCIAL COMPAN? LTD

IRCORFOBATED IN GR ¥ MEMBERS I8 LIMITED

ENGINEERS

MANUFACTURERS
EXPORTERS

OF ALL TYPES OF

TEA MACHINERY

~ ARTIFICIAL WITHERING IINSTALLATIONS

TEA ROLLERS AND GREEN LEAF SIFTERS
ROLLING ROOM HUMIDIFICATION PLANTS

TEA DRIERS

SIFTERS—WINNOWERS—PACKERS

[Nustrated Catalogues and full Pu%ticulars on Application
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CULTIVATION
BY DESIGN

Fertilisers by —\_/_

COLOMBO COMMERCIAL COMPANY, LTD.

THE LIABILITY OF MEMBERS IS LIMITED, INCORPORATED IN GREAY BRITAIN.
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