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ANNUAL REPORT OF THE COCONUT -
RESEARCH INSTITUTE FOR 1961

The present report is the 33rd Annual Report of the Coconut Research Institute, which
was established by Ordinance No. 29 of 1928 dated December, 1928

REPORT OF THE CHAIRMAN

On January 1g61, the Coconut Research Board consisted of the following—

Ex-Ofﬁcio Members

Cizamnan»-—-l)xrector of Agriculture: Mr. AV. Richards, M.5c. (Calif.), B.Sc. (Loud 3,
.Dip.Agric. (Cantab.}, ALCT.A. (Trinidad).

Treasury Representative: Mr. H.E. Peiris, C. C‘ S

Coconut Rehabilitation Commissioner: Mr, I3, l\Iahadcw ¢.C8

Chairman, L.C.P.A.: Mr. E. Muttukumaru.

Director, Coconut Research Institute; Dr. M.L.M. Salgado, PLi.D. (Cantab.), B.Sc. (Lond.),”
Dip.Agric. {Cantab.).
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Nominated Members (for a period of 3 years)

Nominated by the Honourable Minister from Senators and Members of Parliament:—
"Mr. W.I. Hugh Fernando, M.P. and Mr. S.D.R. Jayaratne, M.P,

Nominated by the Planters’ Association of Ceylon Mr. C’l Van Geyzel, J.P., and
‘Mr. B. Warusavithana.

Nominated by the LC.P.A: Senator . Amarasuriva, 0.B.F. and Mr. C.AM. de Silva.

Nominated by the Honpurable Minister to represent the Smali-holders: Mr. M.M. Kumara-
kulasingham and Mrs. I..J. de S. Seneviratne. )

With the amendment of the Coconut Research Ordinance, providing for an elected Chairman,
Senator Thomas Amarasuriya, (.B.E. was elected Chairman of ‘the Coconut Research
Board on 12th August, 1961

With the retirement of Mr, H.E. Peiris, ¢.(.8. from the Public Service.in July 1961,
Mr. G.M. Sparkes, C.C.8. tock his place as the Treasury Representative on the Board.
Mr. Francis Amarasuriya, Chairman of the L.C P A. was taken in place of Mr. E. Muttu-
kumaru.
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Mr. 1WA, Fernando veplaced Mrs. 1., J. de 8. Seneviratue asthe Small-holders Representative
on the Board in June 1961.

Mr. B. Warusavithana was clected President of the Planters’ Society.

Meetings.--Six meetings of the Coconut Research Board were held during the year on -
.25th February, 1961, 8th April, 1961, 10th Juns, tg61; 12th August, 1961, 14th October,
1961 and 8th December 1g6r, respectively.

Committees

Adsninistration Commitice (Personnel at st January 1gfe):

(1) Mr AV, Richards, (Chairman).
“{2) Mr. H.E. Peiris.
{3} Mr. 3. Warusavithana,
{4) Mr, C.A.M. deSilva.
(3) Mr.B. Mahadeva,
(6) Senator T. Amarasuriva.
(7) Mr. W.I. Hugh Fernando,
{8) Dr. M.L.M, Salgado, Dirvector, C.R.1.

The 32nd, 33rd, 34th, 3sth, and 36th meetings of the Administration Committee were
held on 2yth January, 4th March, 28th April, 25th August and 4th October 1901 respectively,

Estales and E,Qf)erir;zdn!aé Conomittee (Personnel ut 1st Januvary, 1961):

{1) Mr. M.M. Kumarakulasingham, (Chairman)
{2) Mr.E. Muttukamaru.

(3) Senator T. Amarasuriya.
(4) Mr. B. Warusavithana.

{3) Mr.S.D.R. Jayaratne, M.,
(6) Mr. A.V. Richards,

{7} Mr.C.T. Van Geyzel.

(8) Dr. M.L.M. Salgado, Director, C.R.1I.

Three co-opted members:

(1) Mr. R.H. de Mel.
(2} Mr. E. Muttukumaru.
{3} Mr. X, Jobin.

The 36th, 37th and 39th mecetings of the Estates and Experimental Committee were held
on 18th February, zoth May, 19th August and 18th November 1961 respectively.

Extension Committes {Personnel at st Janvary, 1961):

{1} Mr. C.T. Van Geyzel, {Chairman),
{2} Mr. E. Muttukumaru.
(3) Mr.C.A M. de Silva,
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() Mr. B. Mahadeva.

{5} Mr, M.M. Kumarakulasingham.

{6) Mrs. L.]. de5. Sengviratne.

(7} Mr. L.W.A. Fernando,

(8) Dr. M.I.M. Salgado, Director, C.R.I.

~
zgth, 3oth and 31st meetings of the Extension Gommittee were held on 11th February,

. 15th July, and 16th September 1961 respectively.

Editorial Commillee (Personnel at 1st January, 1961):

| (1) Mr. M.M. Kumarakulasingham, {Chaitman}. ]
(2} Mr. E. Muttukumaru. , v
(3} Dr. M.L.M. Salgado, Director, C.R.L. L
E (4) Dr.D.V. Liyanage, Botanist, C.R.I. !

T. AMARASURIYA,
Chairman, Coconut Research Board.
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ANNUAL REPORT OF THE DIRECTOR -

Staff of the Coconut Research Institute at the end of 1961 was as follows: —

Admnministration Division

Director—M.L.M. Salgado, Ph.D. (Cantab.}, B.Sc. {Lend:}, Dip.Agrig: (Cantab.).
Chief Administrative Officer and Secretary to the Board—Mr. 5.C. K¢ awita, B.Com. (Lond.)}.
Assistant Secretary—Mr. T.T.A.J.C. Samarasinghe, LL.B. {Ceylan}.

Soll Chemistry Division

Soil Chemist—Dr. D.A. Nethsinghe, D.Phil. (Oxon.), B.Sc. (Ceylon), A.R.LC.
Research Assistant—Mr. T.S. Balakrishnamurthi, B.Sc. (Ceylon),

Chemistry Divislon

Chemist—Dr. W.R.N. Nathanael, Ph.D. {Lond.}, M.Sc. {Lond.}, B.Sc. (Lond.), A.R.IC..-
Research Assistant—Vacant,

Botany Division

Botanist—Dr. D.V. Liyanage, Ph.D. (Mancj’n.), B.Sc. (Lend.},

v
Research Assistant—Vacant,

Agrostology Division

Agrostologist—Mr, K. Santhirasegaram, B.Sc. (Ceylon). (On overseas study leave),
Research Assistant—Miss, Ramalingam, B.Sc. (Ceylon)

Planting Division
Planting Officer—Mr. P.D.1.. Fernando. | ,
Assistant Planting Officer—Mr. C,W.S. de Silva.

. Advisory Division
Chief Advisory Officer—Mr. C.A. Wickremasuriva, B.Sc. (Cevlon).

Crop Protection Division
Crop Protection Officer— Vacant.
Officer-in-Charge—Mu. J.K.F. Kirthisinghe.

_ Biometry
Biometrician—Mr, V . Abeywardena, 7 .
Research Assistant— (Statistics)—Mr. J.K.T. Fernando, B.Sc. (Ceylon).
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Mr. K. Santhirasegaram, Agrostologist was on post-graduate study leave at the Waile

Research Institute, Adelaide, Anstralia. Dr. W.R.N. Nathanael was on study leave in England

for a period of one and half months from March and obtained his Ph.D. Degree of the University

™~ of London for a Thesis entitied ““Uptake and distribution of the major minural nutrients during
"+ the developnient and gerrhination of the Coconut™. T ' :

Mr. V. 'Abcywardena. Riometrician, was on study leave at the [ndian Statistical lustitute,
Calcutta, up to Apiil 1g961.

The vacant posts of Rescarch Assistants to the Chamist and Botanist were advertised
hut could not be filled as suitably qualified candidates were not available,

Dr. D.V. Liyanage, Botanist, atiended the Symposium on “Tree Breeding” and “Coconut
Breeding”’ organised by the Pacific Science Congress in Hawaii and presented a paper oh the
#Genetic improvement of the Coconut Talm™,

2. MEETINGS

i The Director attended the following meetings besides those of the Coconut Research Board
aud its Commitiees:— : ‘
(i) Meetings of the Planters’ Associations of Chitaw/Negombe and Turunegala,

(it} District Co-ordinalting Committee, Puttalom.

(it Tea Research Inst_itute’leopfgreuce. .

{iv) Inaugural Meeting of the F.A.0. Pilot Survey on Coconuts, ‘ .

{v) Conference at the Colombo Kachcheri regarding the Development of the Gampaha

District.

(vi} Confercnce with Land Commissioner regarding nurseries.
! _ (vii} Ministry’s Planning Committee and Sub-Committee on Export Crops.
{viii) Conference with Additional ‘Tand" Commissioner regarding Ministry's Highland
' Colonization Committee and Cocotut Sub-Committee. ‘
{ix) Conference regarding Advisory work on Crop Protection.
() Conference on Agro-Meteorology.

i 3. RESEARCH CONFERENCES
The following subjects were discussed at Research Conferences.

) Dr. Martin Hutichinson, Nematologlat, Tef Resanrch Inatitute led a discussion on
' "Nematodes with special rofarence to the unknown disease In the Gonapinuwala
area of the Galle District”,

{ii} Dr. DV, Liyaﬁége, Botanist, led a discussion on *Pragress of Research in the Botany
Division”.
(iti) Dr. D.A. Nethsinghe, $oil Chemist, led a discussion on “'Optimum Fertilizer Dosages’”.

4. F.A.0. CONFERENCE
Dr. W.R.N. Nathaaael, Cherist, Dr.-D.V, Liyanage, Botanist, Dr. D.A, Nothsinghe, Soil
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Chemist and Mr. J.K.F. Kirthsinghe, Officer-in-Charge, Crop Protection Division attended the
First meeting of the F.A.Q. Technical Working Party on Coconut Production, Protection and
Processing held at Trivandrum, India from 27th November—-2nd Decemnber 1061, Dr, MLLM,
Salgade, Director, could not attend owing to illness,
The following papers were presented at this conference:—
(i) “The use of Tsolated Seed Gardens for Coconut Sced Production', by Dr. DV,
Livanage.
(i} “Present situation (1961) of the pests and diseases of the Coconut Palm and their
control in Ceylon' by Mr, J.K.¥. Kirthsinghe.
(it} “Coconut Nutrition and Fertilizer Requirements” by Dr. D.A. Ncthsinghe.

5. VISITORS
The visitors during the year included the following—

Dr. Martin Hutchinson, Nematologist, Tea Research Institute of Ceylon.

His Excellency E.L. Rosal, Envoy Extracrdinary and Minister Plenipotentiary for Philip-
pines.

His Excellency High Commissioner for Pakistan and the Commercial Secretary.

His Excellency Sir Guy Powles High Commissioner for New Zealand.

Mr. K.V R, Sastry, F.A.O. Statistician.

Members of the Delegation of the Cocoa, Chocolate and Confectionary Alliance London.
Mr. M.5. Celino, Virologist. Philocoa, Philippines.

Prof. G.G.C. Chesters of the University of Nottingham.

The members of the Technical Education Committee,

Dr. W, Ziller, of 1. R.H.Q. Pasis.

Soviet Technical Team re-Utitization of Mutturajawela Peat Deposits.

Dr. AF. Fagundes, Assistant to Directar, Plant Production and ProtectionDivision, ¥ A.Q.
Mr. WV.D, Peiris, F.A.0., Coconut Improvement Officer,

6. TRAINEES

Messrs, U, Kan and Hia Maung of Burma, and Mr. Vithien Rattar;apuruk, E.A.Q, Fellow
from Thailand underwent short periods of Training at the Institute.

A course of Training was held for SLDO’s of the Land Commissioner’s Department,

7. FIELD DAY

~ A Field Day for members of the Low Country Products Association was held at the Head
Quarters on 24th July 1961

8. PUBLICATIONS

The Divector (;pniributed the articles on “Coconuts in 1960” and ' Activities of the Goconut
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Research Institute in 1960", to the Annual Report of the Planters’ Association of Ceylon. An
article entitled “Research and the Coconut Economy™ was contributed by the Director to the
[ndnstrial and Enginecring Supplement of the Times of Ceylon.

The Ceylon Coconut Quarterly, the Coconut Planters’ Review and the Sinhalese Quarterly
Pol Pawath were published in the course of the year.

NOTES ON REPORTS OF DIVISION

The following notes draw attention to points of interest relating fo the detailed reports
of the Technical and Extension Work of the Institute,

Chemistry

On a request made by the F.A.Q. Statistician in connection with the Pilot Survey of Coconut
yields in Ceylon, experiments were carried out to determine a copra conversion ratio in terms
of the husked nut, when fresh green nuts are harvested in contrast to withered nuts. When
husked nuts are weighed without tuft the weight of copra was found to be 30.57/ ot the husked
nut weight, and with the tuft 29.7%. In contrast after the fresh green nuts are seasoned for
30 days the corresponding ratios are 31.3% and 30.3%. -

Sand Culture Experiment

Athird pot culture experiment was carried out. Visual symptoms and other effects of
positive diagnostic value characterising absolute deficiencies of N, P, K, Ca and Mg have now
been established unequivocally.

Germination of the Cocontur

The germination experiment which has been concluded has revealed that the coconut
seedling is so adapted that it is only partly dependent on the nutrient reserves in the drupe
components for its growth activities during the two year period following onset of germination.
These observations supply the need for judicious and proper manuring of the soil during early
field ¢ulture of coconut seedlings.

Botany

Progeny. trials at Marandawila, Walpita and Bandirippuwa were maintained during the
year and a number of Selection Indices that would be useful in a selection programme are being
worked out.

Work on Hybridisation between varieties and forms of the coconut palms have been con-
tinued. The observation plot of first generation Tall X Dwarfl palms planted in 1950 gave an
average yield of 129 nuts/palm and a husked nut weight of aah lbs. per palm during the 1ith -
year after planting, -

Paired crosses and other crosses involving prepotent palms were continued at 8 stations
and 17,000 nuts resulting from their crosses were harvested.

Satisfactory progress has been made in the Tsolated Seed Garden at Ambakelle for the
mass production of improved strain of seed nuts, the extent planted being 92 acres,
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1,254,628 seed-nuts were harvested from selected mother palms and supplied to the
Planting Division Nurseries.

The Pollen Bank was maintained and 4,233 samples of pollen were issued to 5 private
estates to help them to implement their programmes of controlled pollination.

Soll Chemistry

For the first time since it was laid down in 1935,the 3 X 3 x 3 NPK manurial experiment
at Bandirippuwa has shown a significant response to phosphate manuring. At Ratmalagara
respanses to phosphate and potash have been again obtained on both bearing and young palms,
while nitrogen too proved effective on young palms. Annual manuring has given a better response
at Marandawila compared to biennial manuring,

Studies on magnesimn deficiency have received considerable prominence during the year
and vellowing of fronds in estates in the western and southern provinces have been confinmed
to be due to magnesium deficiency. It has also been shown that magnesium deficiency can be
diagnosed by foliar analysis.

Work from the angle of possible major and minor nutrient deficiencies has also been con-
tinued on the Leaf Scorch Disease of the Southern Provinee.

In studies of the uptake of Radio active Phospharus applied to the soil mioderately mature
leaves have been shown to be the most suitable plant organ for such investigations.

Agrostology
Soil nutrient studies have been continued.

The infestation of Brachiaria brizantha plots with Brachiaria miliformis reported in last
year’s report at Raimalagara has been confirmed. [t is expected to report the statistical analysis
of the data of the pasture experiments in the report for next year.

Crop Protection

Unustial outbreaks of Coconut Scale (Aspidiotus destructor) was a notable feature during
the year. A campaign to control the pest by the application of kerosene oil emulsion was put
into operation, With the limited number of power sprayers and limited staff there yet remained
a waiting list of estates that had to be sprayed.

Red Weevil { Rhynchophorus ferrtiginens) yet remained the most destructive pest of coconut
palms in Ceylon and was in evidence mostly in peasant Highland Colonisation Schernes. Treat-
ment of infested palms with the systemic insecticide Systnx proved effective.

In the biological control of coconut caterpillar (Nephantis serinopa) in the Eastern Provinee
a Parasite Breeding Station was established at Batticaloa, in charge of the Colombo Plan
Entomalogist, Mr. Dharmaraju. At this station Mr. Dharmaraju conducted breeding techniques
of parasites captured in Ceylon and also parasites imported from India and succeeded in the
mass breeding of Stewiatoimya bezziana.
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Considerable attention was paid to the preliminary studies of the “Leaf Scorch” disease
of coconuts in the Southern Provinee and with the assistance of Dr. Martin Hutchinson, Nema-
talogist of the Tea Research Institute, a preliminary examination for the possible infestation
with Nematodes was made,

The control of Bud Rot which occurs in isolated pockets in the Kitrunegala District has
remained an clusive problem. The Plant Pathologist, Department of Agriculture has successfully
isolated the fungus Phviophthora pabmivora from discase coconmt buds and successfully
inoculated coconut seedlings. :

Blometrics

Besides rouatine statistical analysis of Lhe Field Experiments of the different Research
Divisions certain fundamental statistical studies were carried out by the Biometrician of which
the following may be mentioned: :

{#) The statistical distribution of the initial flowering period,

{6) A peculiar feature in experimental plots daring the initial flowering phase,

() Statistical control of “non-additive” errors in yield dafa pertaining (o young coconut

palms,

These studies have been applied to the analysis of the yield data of the fertiliser experiment
on young palms at Ratmalagara in ensuring a more correct interpretation of the data,

Nurseries

Seed nuts, 2,510,872 seed nuts were planted in the nurseries and orders for 1,522,417
seedlings were bucked during the year.

Advisory and Extension Work

In addition to the normal Advisory and Extension work, the Field Staff co-operated with
the ¥.A.O. Pilot Survey, and also in connection with the planting up of 7,071 acres of Citronelia
Lands with coconuts under the Subsidy Scheme.

GENERAL

In last year's report reference was made to the financial difficulties of the Institute and
as in 1960, 1961 ended with a deficit,

The present position is that thé cost of Advisory and Extension services has to be met from
the cess which is primarily meant for the Research Activities of the Institute. Fortunately
in the 1960/61 Budget Government has made provision for a grant of Rs. 100,000 for this
purpose,

The post of Crop Protection Officer which remained vacant due to the resignation of
Mr. Hilary Goonewardene was not filled. The post of Research Assistants in Chemistry and
‘Botany were not filled and similarly several posts of District Officers and Advisory Field Officers
remained vacant. ' ’
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Fortunately 1961 was a peak year for Coconut production and due to the favourable exports
of coconut products during the year eess collection which finance the Institute’s activities
were correspondingly satisfactory. ‘
Nevertheless research activities have been in progress and the Institute has endeavoured
to meet the requirements of the Industry with the limited resources at its disposal. It is hoped .
that next year Government will be in a position te give us an increased grant to mect the cost
of vir Advisory and Extension Services. <

M.LM. SALGADO,
Director, Coconut Research Institute.




ANNUAL REPORT OF THE SOIL CHEMIST"

SUMMARY

The five major field experiments on manuring which were in progress during 1960 were
continued in 1961. For the first time since it was laid down in 1935, the 3° N.P.K. experiment
at Bandirippuwa has shown a significant response in yield of nuts to phosphate application.
The response to potash has continued. At Ratmalagara, responses to phosphate and potash
have been obtained again on both adult and young palms, while nitrogen also proved to be
effective in the young plantation. The experiment on annual vs, biennial application of ferti-
lisers at Marandawila has indicated a better response to annual manuring.

A new field experiment on adult paims comparing different methods of placing fertilisers
on a lateritic gravel soil type was commenced late in 1961 at Walahapitiya Estate, ‘\httandsya
In this experiment, the effects of liming on acid soil is also being tested.

The first annual differential manuring of the 4° N.P. K. factorial experiment on coconut
seedlings (planted in 1960 in a jungle clearing) at Pothukulama sub-station was commenced
at the end of 1967. Soil analysis has shown the experimental area to be composed of a uniform
sandy leam carrying moderate supplies of exchangeable bases.

The simple observation trials on soil applications of magnesiuvm to yellow palms at Walgama
and Mattegoda estates in the Western province were also continued in 1g61. The yellowing
is confirmed to be due to magnesium deficiency-—soil applications of both dolomite and mag-
nesium sulphate bringing about a marked improvement in leaf colour and yields. A similar
yellowing of mature fronds in the Southern provinee has also been traced to magnesium deficiency
by the technique of foliar spraying Laboratory investigations have shown that provided a
proper sampling technique is adopted, magnesium deficiency can be conveniently dlagnosed
by foliar analysis.

A further problem has arisenin the Southern province where the mature fronds show symptoms
of scorching and wither prematurely, resulting in gradual death of the palms. The possible asso-
ciation of this problem with a trace-element deficiency is being investigated. thar spraying
trials with various combinations of trace clements were commenced.

Studies on the relative merits of analysis of toddy, nut water, leaf and inflorescence as a
means of investigating the uptake of radioactive phosphorus applied to the soil have shown
that the moderately mature leaves are the most suitable plant organs for such work.
DETAILED REPORT -

A. FIELD EXPERIMENTS

1. 3 X 3 x 3 N.P.K, Factorial Experiment (Bandirippuwa Estate)
{See C.R.I. Annual Report x949 and 1951 for details of treatment and design).
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The 26th year of this experiment and its 13th biennial manuring was completed in November
1901. The yield data for the main effects for 1961 given in Table I{a) show a distinct increase
over the figures for the previous yvear—a resuli of the good distribution of rainfatl in 1960,

The response to potash has continued to show marked significance.

TABLE I (w)
Yield data for 1961 —3* N.P.X. Experiment, Bandirippuwa

Lbs. Nuts  Calewdated as %, Difference Diffe-

Treatment Copra per Copria  rence
per acre  acre Copra Nuls Ibs. Copra Nuts/ ouwt-lion innalsy

por acre  Avre  nudsfeandy candy

N, (0.0 1bs. N) 1,008 4,279 100 OO — — LIgY —
Ni {o.51bs. N) 1,047 282 Q7 00 - 5T + 3 L23 +32
Ny (r1b. N) 1,880 4,241 a5 95 - 109 - 3% 1,257 + 53
Po (o los. Py0;) .873 4,035 100 100 — - x20b —
Py (1 lbs. PyOy) T.O051 4,285 104 b+ 98 +250 1,245 +30
Pa {2 1bs. PoO;) 2,010 4,480 107 IXTL +137 +445 1,248 +42
K; {0.75 Ibs, K 0) 1,718 3972 100 100 — — 1,205 —
Kq (1.501bs. K:0) 1,984 4,274 115 108  +266  +302  T,207 - 88
Ks (2.251bs. K.0) 2,133 4,553 124 II5 415 +58r 1,106 - g9

Significant difference P. 05 is 162 ibs. coprafacre and 321 nuts/acre..

Tor the first time the phosphate response has reached statistical significance in the yield
data for nuts. Although the increased weight of copra due to phosphate manuring bas not
been significant, the data indicate a visible trend in this direction. Nitrogen has again failed
to show a significant response in its main effects.

The mean yields in 1961 for the various treatiment combinations are given in Table I (5).

TABLE 1 (§)
. Ibs. coprafacre
N 0 N 1 i\’,g 7 K——Total
K, : 1,848 1,650 1,603 1,718
- Ka 2,003 1,977 1,912 1,984
Ky z083 . 2,166 2,149 . 2,133
"N -—Total .. 1,998 1,947 “. 1,88 1,045
- Py P, Py K—Tolal
K; ) 1,662 1,692 1,769 1,718
K, 1,958 1,568 2,026 1,984
Ks 1,998 2,105 2,204 2,133
P—Total .. 1,873 1,051 . 2,010 1,943
Pg JD; P‘E N—Totad
Ny - 1,870 2,053 2,072 1,698
Ny 1,041 1,865 2,036 1,947
N2 . 1,807 1,037 1,922 1,889
P—Total .. 1,873 1,951 2,010 ' 1,045

F ) . 13




2. Manuria! x Cultivation Experiment (Ratmalagara Estate).
{See C.R.I. Annual Report 1959 for details of treatment and design).

The 18th year of this experiment and its 1oth biennial manuring was concluded in June
1g6x. The yield data for the main effects for the year 1g6o,61 are given in Table TL

TABLE I
Yield data for 1961 Manurial X Cultivation Experiment, Ratmalagara Estate

Calenlated  Difference Copra ont-  Difference

Treatsnent  Lbs. Copra/ as s, copraf  turnnuts/  inonuls/
acre A avre candy candy
P 1,105 100 —_— 1,166 _
P 2,034 173 +839 1,108 +32
Co 1,543 100 —_— 1,192 —
C 1,686 104G +143 1,130 - 12
Significant difference P. 05 == 143 Ibs. per acre,
K, 1,462 100 B 1,209 —
K, 1,641 112 + 179 1,199 - 10

Ka I,741 Irg +279 1,154 - 35
Significant difference P. 05 = 175 lbs. per acre, '

The marked respanse to phosphate has been the highest recorded hitherto for this experiment. -
The response to potash has continued.

The effect of ploughing has shown significance for the fourth year in succession after the
practice of disc harrowing all plots for weed control was discontinued since 1gs56.

3.3 x3 x3 N.PK. Experiment on Young Palms; {Ratmalagara Estate)

(See C.R.I. Annual Report 1959 for details of treatment and design}.

The 13th year of this experiment was completed in 1961. The annual manuring was done
in November. '

The yield data showing the maineffects of N, P and K for the year 1961 are given in Tahle
111 (). The pattern of response to fertilisers closely follows that of theadult palmsat Ratmalagara
—both phosphate and potash giving significant increase in crop yields. The response to nitrogen
has also been significant. The effects of phosphate and nitrogen on yields are in marked contrast
to those obtained in the N.P.K. experiment on adult palms at Bandirippuwa. The mean yields
for the various treatment combinations are given in the two-way Table III (b).
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TABLE I (4

Yield data for 1961—3% N.P.K. experiment on young Palms,
Ratmalagara Estate

Lbs. Copra A Difference Qui-turn Difference
per acre in lhs, Nulsjcandy  in nuls
Ny 1,335 100 — 1,068 —
N, 1,565 I17 230 L.O50 - g
Ns I,514 113 + 179 I,10T - 33
Py o83 100 — 1,004 —
P 1,603 172 + 710 1,073 + g
Py 1,737 177 +754 1,087 +23
K 1,336 100 -— 1,113 —_—
K I,43% 07 + 95 1,075 ~ 38
K, 1,648 x23 + 312 1,049 - b4
TABLE HI »
A‘ru AY; N; . I’——TO&'Q;
Py 1,065 1,018 865 983
Py 1,490 1,846 1,741 1,603
b2 1,449 1,831 1,935 1,739
N — Total 1,335 1,565 1,514 1,472
Ny M Ny K—Total
Kq 1,349 1,407 1,202 1,336
K 1,230 1,53% 1,53L 1,431
K, 1,525 1,607 1,719 £,048
N — Total 1,335 1,565 1,514 1,472
P [i] 1')1 132 K {—"TO&IZ
Ko 603 1,457 1,585 . 1,336
K- 865 1,680 I747 T,431
K2 1,718 1,039 1,884 1,648
. P — Total g3 1,093 173G 1,472

-4, Mimurial Experiment on Orpganics vs. Inorganics, and frequency of manuring
(Co-opérative experiment at Marandawila Group, Bingiriya),

(32 C.R.I. Annual Report for 1959 for details of treatment and design).

. The 3rd year of this ‘experiment comparing the effects of annual and biennial applications
of inorganic and organic fertilisers was completed in June 1961, The vield data

Co-variance analysis) for the first three years of the experiment (M1, MII and MIII)} are given
It Table TV, '

£

15

(adjusted by




TABLE 1V

Yield data fer 1959-61

Experiment on Organics vs. Inorganics — Marandawila Estale

Yrud/Acre Difference in Qut-trirn Nuls Ditfferance in
lbs. Copra Percentage ths. per Candy nufs
MTI MIIMIINMI MII MII|MI MII M?E MI MII MIII| MI M I_[“;{TE
(2959 (1960) (1961)
Control {2,247 2,013 2,547 | 106 100 TOO T —_ — 11,Y25 I,000 1,007 — v —-*
Inorganic Annually |\2.214 2,169 2,765 | 99 108 109 -33 +156 +218{r,x18 ryoz 1,088 | -7 +3 -9
Inorganic in 2 years . 2,_222"'2,219 2,604 | 99 110 102 ~25 +206 + 571,093 T1,10L L071 | -32 +2 -26
Organic Annually 2,217 2,047 2864 | 90 110 XI2 -30 + 34 +317|1,105 L1406 1,076 | -20 +47 2K
Organic in 2 years . é,320 2,239 2,791 | 103 11T 110 -27  +226 4244|1095 1,078 1,062 | -30 ~21 35
Cattle ranure Supplemented - . | 2,334 5,319 2,007 | 104 I1I5 114 -13 +306 +360|1,082z ro0B4 1,050 | —43 -I5 -38




All treatments, except inorganics applied biennially, have proved to be significantly better
than the control (no manure) plots. The other treatment differences which showed statistical
significanice at the end of the third manurial year are as follows:

Organics annually > Inorganics biennially .
Cattle manure with supplement > " ”

The data show a clear trend in favour of more frequent manuring, particularly when
inorganic fertilisers are used.
5.4 X4 X 4 NP.K Experiment on adult palms {Bandirippuwa Estate),

(See C.R.I. Annual Report 1960 for details of trcatment and design).

The 2nd annual manuring of this experiment was done in October 1961, The yield data
- showing the main effects of N.P.K, treatments for the first manurial year are given in Table V.

TABLE V
4* N.P.K. Experiment, Bandirippuwa Estate

Lbs. copra/ Difference Copra Difference
acre Percentage in Ibs. oui~turn i onuls
nuls feandy

Ny 1,667 100 - 1,337 -
N, 1,587 95 ~ 8o 1,334 - 3
Na 1,603 98 ~ 4 1,284 - 53
Ny 1,721 103 + 54 1,204 - 44
P, 1,682 100 — 1,301 -
P, 1,730 103 +48 1,280 - 21
P, 1,656 98 - 20 1,332 +31
P; 1,572 03 -110 1,336 +35
Ko . 1,744 100 - — 1,302 —_
K 1,645 94 - 99 1,203 -9
Ka 1,549 89 ~193 1,349 +47
K; 1,702 98 - 42 1,305 + 3

It is premature to expect any difference due to treaiments. The experimental area was acquired
by the C.R.L in 1938, and prior to this it appears that no manuring had been done for about
ten years. This probably accounts for the lower ylelds and poorer copra out-turns in this experi-
ment when compared with the data of the 3° N.P.K. experiment at Bandirippuwa, although
the entire area had been treated with N.P.K. fertiliser mixture at the rate of 15 Ibs. per palm
attheend of 1958, - - : '
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6. Methods of piacement and liming experiment on adult palms (Co-operative experi-
ment at Walahapitiya Estate, Nattandiva).

The object of this experiment is to determine the relative efficiency of fertiliser utilisation
by the adult coconut palm on a lateritic gravel soil under the following different methods of
fertiliser placement—/{q) half circular trenches {b) broadcasting and harrowing (¢) spreading
round the base of the pabm and forking in. Each of these methods of placement is tested at
two levels of the complete NLP.K. fertiliser mixture consisting of sulphate of ammonia, saphos
phosphate and muriate of potash (50 %) in the ratio §: 4: 5 by weight. The levels of fertiliser
used are F, = 3% Ibs. mixture per palm per annum and Fp = 7 lhs, mixture per palm per annum.

The two levels of fertiliser will be tested with and without the application of lime {L,and Lo)
in order to determine the effect of liming an acid soil on coconmut yields. The quantity and frequency
of application of lime will be such that the soil acidity is reduced to a pH of 6-7 after liming.
The lime is broadcast and harrowed.

The experiment consists of a split-plot candomised block design in which the main plots
receive the treatments Fy and F, sub-plots Ly L,, and sub-sub-plots O {(no manure), C (circular
trench), B (broadcast}), and S (spreading round bases). Each treatment is replicated thrice.
There are 3 blocks of 16 sub-sub-plots each. Each sub-sub-plots consists of 18 palms.

The first manuring of the experiment was done in October 1g61. Lime was applied at the
rate of To cwts. per acre. (pli of unlimed soil was about 4.2).

7. 4 x 4 x 4 N.P.K. Experiment on Young Palms, Pothukulama Estate

The object of this experiment is to determine the growth and yield response curves of
young coconut palms to the applicationof inorganic N.P.K. fertilisers for assessing the optimum
levels of fertiliser application under the soil (new jungle clearing, sandy loam) and climatic
conditions represented at the Pothukulama sub-station,

The experimental lay out consists ofa 4 X 4 X 4 single replicated factorial design where
the second order interactions are confounded with those of blocks. There are 4 blocks of 16 plots
each, each plot having 18 paims. The first differential manuring was commenced at the chd
of 1g61. Each of the fertilisers sulphate of ammonia, saphos phosphate, and muriate of potash
(50%) was applied at the four levels o lbs., 0.5 1bs., 1.0 Ibs.add 1.5 lbs.

) The experiment covers ail area of 4o acres. The jungle was burned, cleared and stumped

in early 19Go, after which a cover of cowpea was established and grown till the seedlings'were
planted in December 1g60. The plot palms are artificially pollinated seedlings supplied by the
Botanist, while the guard rows consist of selected open pollinated seedlings.
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During the year 1961, the control of weeds, particularly illuk, was a problem.

8. Observation trials on Yellowing palms, Walgama Estate, Rukmale, and Mattegoda
Estate, Polgasowita, [see C.R.I, Annual Report 1960).

(1) Walgama I state
A censys of the yellow palms receiving various lertiliser treatments since 1957, indicate
nearly complete recovery of palms treated with magnesium sulphate, in contrast to those

not receiving any magnesium at all. (see Table 8 {a}},

TABLE 8 (a)

Yield data for 1961 and condition of adult yellow palms at Walgama Estate
given various treaiments in groups of ten (census in December 1961)

———

: No.of No.of Tolal yield
Trealineni No. 3{ ,ﬁ;wn moderately intensely {nnts)

? yelloe palms  vellow palms  for 1961
Control I Z 7 150
51hs. N.P.K. only . 1 2 7 212
5Ibs. NPK. + 1lb, MO, 5 3 1 306
-5 Ibs, N.P.K. + 2 1bs. Mg5Q, g T 0 429
5lbhs. NPK. + 3lbs. MgSO; 5 5 0 342

Healls;hy looking green palms treated with N.P.K. only since 1957'r have giversl a yield of
37 nuts per palm for the year 1ghr, whereas yellow palms treated similarly gave a yield of
21 nuts per palm. With the addition of magnesium sulphate at 2 Ibs. per palm per annum the
yield of green palms was increased to 57 nuts per palm, yellow palms to 43. The green palms,
although not showing any visual symptoms are also deficient in magnesium, as indicated by
the increased vields obtained by applications of magnesium. (sce Table § (&)). This is in
keeping with the expectatipn that reduction of yields precedes the appearance of any visual
symptoms of a deficiency.

TABLE 8 (3)

Yield data for 1961 and conditon of adult green palms at Walgama Estate
given varicus treatments in groups of ten

No.o No.o Total vields
Troatment No. n—‘;gmgﬂ' mndamzi;y mmsef; (nuls)
padins yellow palms yellow palms  for 1661
Control 8 2 0 310
5Ihs. N.P.K. only . 8 2 0 367
5lhs. N.RK. + 1 lb. MgSO, 9 I ] 484
51ba. NP K. 4 2 lbs, Mg50, 9 1 0 572
5ibs. NP K. + 3Ibs. MgSO; 10 0 0 402

e R T o -

19




.
'
1
‘
[}
i
t

{it) Maltegoda Estate

Here too the yellow palms receiving magnesium, in addition to N.P.K. mixture have shown
nearly complete recovery at the census taken in December 1961, over 4 years after the trials
were commenced.

The palms receiving N.P.K. only are seen to be in a worse condition than the controls
which do not get any manures at all. Cattle manure palms were no better than the controls,
Recovery from applications of dolomite is seen to be stower than recovery from the magnesium
sulphate treatments (Table 8 (¢) ). The pattern of response has been similar in the case of
young palms which had turned yellow {Table 8 (4) ).

TABLE 8 (c)

Yield data for 1960-61 and condition of adult yellow palms at Mattegoda
Estate given various treatments in groups of 40 at Census in December 1961

Neo. of - No.of Total yield

Treatment No. o{tf,:sm moderately intensely (nauts) of

pa vellow palms vellow palins 40 palins
Control 4 29 v 1490
N.P.K.only 0 17 23 1596
N.P.K. + 454 gms. MgSO, 19 19 2 1960
N.P.K. + 408 gms. dolomite 8 30 2 1984
Cattle manure + supplements 6 27 7 1627
40 green palms receiving N P.K. only 37 3 o 2774

TABLE 8 (d)

Condition of young yellow palms at Mattegoda Estate glven various treatments
in groups of 40 palms at Census in December 1961

Treatment 'No.ofgreen  No. of moderately  No. of yellow-

palms yellow palms palms
Control 10, 18 i 12
5 Ibs, N.P.K. only 6 9 .25
51bs. + 227 gms. MgS0, 30 9 I
51bs. + 204 gms. delomite 21 10 -9
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The annual yield data for the different treatments for the period 1956-61 presented graphi-
calty in Fig. 1 show the iucreased yields obtained by the application of magnesium to yellow

palms. The healthy green palms have given a yield of about 70 nuts per palm for the year
196061, whereas the affected palms not receiving any magnesium have produced about 38
nuts per palm. The application of magnesium, both as dolomite and magnesium sulphate—has
increased the yields of yellowed palms to 350 nuts per palm in xgGo-61,

During the year 1661 a number of instances of yellowing were reported {rom the southern
province. Foliar spraying trials with 2% magnesium sulphate on adult yellow-palms at Kahata-
pitiya Estate, Batapola, and Fred's Rutue Fstaie, Baddegama confirmed that these too were
due to magnesiun deficicncy.

LN

9, Nutrient spraying\frials on ‘‘leaf scorch’’ palms, Gonapinuweia area,

Within the last couple of years we have received a number of reports of a new coconut
disease in the: Gonapinuwela—Dodanduwa area (southern province). The leaflets of mature
fronds of adult palms develop a brown, scorched appearance, beginning at the tips and extending
upwards. This is accompanied by a slight curling of the scorched leaflets. The fronds wither
prematurely, resulting in a gradual reduction of the number of fronds and nuts. The palm tapers,
and ultimately dies—sometimes within 2 couple of years after the symptoms of disease are
observed. According to reports from planters, heavy bearing palms are more susceptible to the
disease. The disease is not confined to particular blocks, but occurs in isolated instances on
palms scattered all di:q;;;the area,

In view of the fact that the disease has occurred on the highly leached lateritic soils of
the heavy rainfall areas where coconuts have grown for a long period. the possibility of the
problem being associated with a nutritional deficiency cannot be overlooked. Preliminary
investigations from @ nutritional angle were therefore commenced in June 1961, Since even
palms regularly manured with sulphate of ammonia, saphos phosphate and mudate of potash

_have been affected, and the symptoms are quite different to those associated with magnesium

deficiency, the possibility of a major element deficiency is ruled out. The nutritional studies
have hence been «confined to minor elements.

. In the case of magnesium deficiency, the technique of foliar spraying 1:'>roved to be the
simplest method of diagnosing the then unknown visual symptoms of deficiency (sec Annual
Report C.R.I. 1660). A similar approach was adopted towards this problem.. ’

Diseased palms at Kirimetiva Estate, Elpitiya were q)rayed in groups of ten with solutmns

- containing the following combinations of minor elements:—

_Group A—Zinc sulphate, Sodinm molybdate and boric acid (0.1%, concentrations of eachi),

Ggouy l?»mSuiph:gtcs_ of i;‘on,-copper and manganese (0.19, copcentrations of each),
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After five fortnightly sprayings commencing on 26th June 19671, the group B sprays were
discontinued as the palms appeared to he adversely affected. As group A showed some promise,
a further thirty diseased palims were sprayed fortnightly in groups of ten with each of the elements
zing, molybdenumn and boron separately (0. 3%, solutions of the Group A compounds were used).
commencing on 6th September 1g61. Owing to the heavy rains, no further sprayings were
done for the year after 17th Qctober 1961

While the results obtained hitherio do not give sufficient support to the idea that the
symptoms of leal scorch may be associated with a nutrient deficiency, they do not yet permit
the complete rejection of this possibility. Further studies on soil applications of minor elements
and foliax analysis are contemplated. But since the problem is a serious one, the need for simul-
taneous research from a pathological angle cannot be over emphasised.

B. LABORATORY INVESTIGATIONS

1. Diagnosis of magnesium deficiency by leaf analysis.

Leaf analysis figures published previously {C.R.J. Annual Report 1959) showed na difference
between healthy and affected paims. As this may have been due to fanlty sampling, a second
leaf sampling was done. Leaflet samples were {aken individually from ten healthy adult green
.palms and ten yellow palms both at Mattegoda and Walgama Estates. Fronds of a similar age
were selected, {Toth to 13th fully opened fronds), the age being so chosen that fronds sampled
from affected palms were all yollow. Leaflets were sampled from the middle parts of fronds
and subject to chemical analysis after removal of mid ribs. The mean chemical composition
of the leaflets are given in Table I B («). Lt is seen that the samples from yellow palins at Matte-
goda have not only a significantly lower content of magnesium, but also lower contents of
manganese, nitrogen and phosphorus. The samples from Walgama Estate showed a similar
pattern, except that no dificrence was obtained for phosplhiorus, and the yellow samples showed
a higher content of potassium. These data do not permit any definite conclusion to be drawn
on the cause of the yellowing.

. A further leaf sampling was therefore done at Walgama Estate where leaflets from the
first and sixth fully cpened fronds were sampied as described above from ten healthy and ten
yellow adult palms, The choice of fronds wés such that it ensured that only healthy green leaves
were sampled from both green and yellow palms. The chemical analysis data in Table I B ()

*clearly indicate a deficiency of magnesinm in the samples from the vellow palms.

This work has shown that magnesium deficiency can be conveniently diagnosed by leal
analsis provided that a proper techmqm of leaflet sampling is adopted. The sampling of chlorotic
leaves from affected palms should be avoided as these may show considerable variation from
healthy fronds in fheir content of elements other than that which is actually deficient, as
ﬂkustmted by the results in Table 1 B (w). ‘
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TABLE I B (o)

Mean chemical analysis (oven dry basis) of coconut leaflet samples taken
from 10th-13th fronds of ten green and ten yellow palms

{date of sampling 18th-rgth October 1g60)

N PO, KO Ca Mg Fe  Mn
% %% Yo % Y% phm. ppm.

Green } Mean 2.39 0.288 1.50 0.201 0.135 18§ 207
Mattegoda Palms Std. Esror  0.05 0.009  ©0.07 0.027 0.010 14 8
Estate Yellow Mean *¥1.95 *0.24r 1.68 0.307 *0.041 213 *23
Palms otd, Error 0.03 0.013 ©0.10 0.020 0.007 I2 13
Green } Meun 2.32 0.285 1.33 0.304 0.102 15§ 234

Walgama Palms Std. Ervor 0.05 0.007 0.I4 0.024 0.010 12 i8 -
Estate  vojiow Mean #1.80 0.254 t2.10 0.330 *0.015 153  *49
Palms Std. Ervor 0.05 0.013 0.07 0.008 0.004 T 5

*Significantly lower than composition of samples from green palms.
tSignificantly higher than composition of samples from green palms.

TABLE I B (%)
Mean chemical analysis (oven dry basis) of coconut leaflets samples taken
from 1st and 6th fronds of ten green and ten yellow palms,
Walgama Estate

{date of sampling 11th and r2th September 1g961)

N PO, K0 Ca Mg Fe Mn
%' Yo % % Y% ppm. ppm

Green} Mean 1.87 0.321 2.23 0.254 0.I72 I5% 35
Palms . Std. Error 0.08 o0.011 0.13 o0.026 ¢.o1r I 7
15t Frond
Yellow Mean 1.88 o0.322 2.40 0.233 *o.0bo 118 37
Palms Std. Error  ¢.00 0.006 0.06 0.020 ©.007 10 5
Green AMean 2.37 0.327 I.54 0.404 0.104 I72 230
Palms Std. Error 0.07 0.0 ©.I4 0.053 ©0.023 12 29
6th Frond
Yellow Mean 2.41 0.358  1.74 0.400 *0.063. 145 1406
Palms Std. Error Q.05 0.004 0.00 0.040 0.0I0 fi 12’

*Significantly lower than composition of samples from green paims.

2. Radio Isotopes (P?**) Project
{See C.R.1. Annual Report 1g60).

The work under this project was directed towards a further study of the distribustion of
radioactive phosphorus in leaves, nut water and spathes when P** is applied in the manurc
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circle of an adult coconut palm—the P* being now applied with an extremely small amount
of carrier phosphate. Five millicuries of P* diluted in 2% litres water with o.14 gms. P was
applied round the palm. Analysis of the phosphate in leaves, nut water and spathes six weeks
after application showed a comparatively high accummnlation of phosphate in the leaves.
Table 2 B (a) gives the distribution of radio activity in leaflets of different frands according
to thelr position in the frond. The fronds are’ numbered in increasing order of maturity, No. 1
being the first fully opened leaf.

TABLE 2 B

Specific activity of phosphate in leafiets and nmut water
{counts per minute per mg. Py(;)

{v} Leaflets

Frond No.

Section T z 3 4 O y 13 Last
Upper .. oo19.8  f9.8 4.0 ol.gs 88.6 g0.8  84.9 32.9
Middie .. ..oo12.0 44.0 744 75.4 8Bo.g 31.7 8o.3 Ig.2
Base =~ .. ..o I3 16.6 52.8 40.4 4.5 G7.5 b1.2 12.6

{6y Nut Water

Total Volume

Bunch No. No.of nals of Water il Spaci fie activity
3 & 1320 .33
1 12 1840 4. 44
5 8 2150 4.8y
f 1) 1600 6.65
7 G 24500 10.42
8 10 3630 IT.0
q 1 3300 22.0
10 3 2020 2.2

The youngest and most mature fronds have the lowest specific activities. In all fronds the
leaflets in the upper sections of the fronds show a sreater aceumulation of radionctivity, while
the greatest uniformity in the distribution of P is seen between fronds 3 to 13.

The bunches, numbered in decreasing order of maturity, show the highest specific activity
in the water of the least mature nuts,

Analysis of the spathes showed an accumulation of radivactivity in the male and female
«Howers intermediate between thai of the nut water and leaves,

Iven though the quantity of carrier phosphate applied was verv small, there has been a
. considerable uptake of P* by the palm.

The leaflets from moderately matured fronds have proved to be the most suitable plant
organ for these studies.
RV : - 25




3. 4% N.P.K. Experiment at Pothukulama
(i) Study of uplike of nutricals by cowpea fron Pothukulama soil

Samples of tops, roots, seed and husk of cowpea grown at Pothukulama in the 40 acre
manurial experiment prior to the planting of seedlings in 1960 were analysed for N, P, K, Ca
and Mg. The purpose of this study was to assess the amounts of plant nutrient removed from
ihe soil by the harvested seed and the amounts of nutrients returned to ihe soil through turning
in the cowpea cover. The samples taken from each of the four blocks of the experiment gave

a similar chemical analysis indicating uniformity of soit conditions. The mean percentage

chemical analysis is given in Table 3 B {a).
TABLE 3 B ()

Chemical analysis of cowpea, Pothukulama
Mean percentage values {oven dry basis}

N PO, K.0 Ca0 Mg0
Tops . .60 0. 157 3.03 1..500 0.396
Roots . 1.33 0.207 2.3% 0.737 0.355
Sceds . 4-55 0.713 1.9L 0.07 0.157
Husks . 0.88 0.782 1.73 0. 48 0.279

The quantity of seed harvesied {rom the 40 acres amounted to 2. g cwis. per acre {air dry}.
Table 3 B (8) gives the amounts of nutrient mobilised by various components of the cover.
Significant amounts of nitrogen have been removed by the harvested pods.

TABLE 3 B (®

Amounts of nutrients mobilised by cowpea in Ibs. per acre

CaQ Mg0O N PO, K0
Tops . 21.1 5.7 3r.2 1.90 -43.5
Roots .. o.85 0.43 1.62 g.21 2.5
Seeds .. 0.22 0.47 13.5 2.30 5.6
Husks .. 0.57 0.37 1.03 0.12 1.9
Total . 22.74 6.97 47.36 4.53 58.5

Fertiliser equivalents in lbs. per 'acrg- -

S::,{:{:ﬁ:fi(?f Saphos phosphate Muriate of Potash
(20.6%N) (28% Po0s) (60% K 40)

Removed by Harvest . 70.5 8.0 12.5
Returned to Seil 154.5 7.5 C 85.3
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(ii} Analysis of Pothubulama soils

The mean chemical analysis data for soil samples taken from cach of the four experimental
blocks before planting of seedlings in 1960 is given in Table 3 B (c).

The soil in the experimental area has been characterised as a uniform sandy loam carrying
moderate supplies of exchangeable bases, but poor in available phosphate {Truog method).
Since there was little change in the profile characteristics with depth, only the data for the
0-¢“ layer are shown.

TABLE 3 B (o)

Chemical analysis of Pothukutama Seil (0-97)

Z::zl Exch. Exch. Exch. Truog Total Nitrate Aswwmo- Total c

bases K.0 Ca Mg PO, N N  nincal N co7 e ]

’m’so g we Yo me %, met, ppm. ppm. ppm. ppm. /0 A

. ;

Block = 3.1z 0.085 z.11  0.608 17.% 336 3.6 7.6 .68 =zo0.2 :
Block 2 3.8T  o.140 2.50 0.6406 2206 | 38 2.2 7.2 ©0.522 I3.4
Black 3 2.78 o0.156 z.06 0.500 4.0 302 2.5 7.2 0.581r 14.8
Block 4 5.03 0.144 3.58 0.60I =2g.7 480 3.0 8.6 o.757 r5.8

G. MISCELLANEOQUS

1. The Soil Chemist delivered the following papers during the course of the VAT
(i) “Magnesinm deficiency in Coconuts’—to the Kurunegala Planters’ Association.
(it} “Optimum fertiliser dosage for coconuts”—{Joint paper with the Biometrician,
Mr. V. Abeywdrdena) to the Ceylon Association for the Advancement of Science.
(ili} “Coconut nutrition and fertiliser requirements—the Soil Approach” to the F.AQ.
Technical Working Party on coconuts, (Trivandrum Conference).

D. PERSONNEL

There were no changes in the staff during the course of the year.

D.A. NETHSINGHE,
Soit Chemist, Coconut Research Institute.
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, REPORT OF THE CHEMIST

COPRA

1. Copra Conuersion Factor for FAQ Survey.—On a request snade by the FAO Stiatistician,
an experiment was stared during the year in order to obtain a copra conversion ratio in terms
of the husked nut, when fresh green nuts as harvested, are handled in estate practice.

That copra constitutes 32% of the husked nut weight is a relationship evolved by previous
workers for withered coconuts and not freshly harvested nuts. The purpese of the experiment
lias heen to ascertain whether there is any significant difference in the factors for the two types
of nuts, ‘

_ Ten thousand nuts selected from each bimonthly pick {at Bandirippuwa) were used for
the experiment. The examination of the selected nuts from all six picks for 1901 has already
been completed. The nuts from each pick besides being grouped arnd examined in their fresh
state and after seasoning for a period of 30 days, have also been examined when de-husked
and weighed with and without the tufc.

The ten thousand nuts from each pick were examined as follows:—

; A. Five thousand nuts examined in the fresh green stale,

(1) 2,500 were weighed whole, then husked, and the husked nut weight obtained with
the tuft. The 2,500 husked nuts were cured into copra in five lots of 500 each. Each

lot of copra was weighed carefully and moisture estimations done in duplicate on a
representative samplc as soon as possible after the kiln-dry weight was abtained.

{2) 2,500 were weighed who}e then husked and the husked nut weight obtained w:lhm:l
the tufi. The rest of the operations, connected with the conversion to copra etc., were
carried out precisely as with A (1) aboeve

B. Five thousand nuts examined afler scasoning for a period of 30 days.

(1) 2,500 were treated in exactly the same way as A (1) above,

k ‘ (2) 2,500 were treated in exactly the same-way as A (2) above.

! The average .ﬁgm'es obtained for each pick for the respective categories of nuts and the
calculated overall values have been charted in Tables 1 and 11.
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TABLE

I

Fresh Green Nuts (Six Picks for 1961)

HUSKED NUTS WEIGHED WITHOUT THE TUFT
Pick Av. weight|Av. weight o I Wi of coprafnut Kiln-dry [ Copra(6%
{(Bandivip- . | per whole |per husked | smotsture | (gms.) m{)’,’“ 48 ”mi{f‘m)
pued it nul in AT 7 of as o of
19071) (gms.) fems.) capra | Mlu-dry m’; ‘; E::Cf;:.) b“;:i;’d kui:ifd
T w78 L 0.94 | 228 225 29.3 29.1
bE! 1,500 034 6.64 188 187 29.7 29.5
I 1,560 718 G.29 223 222 37.0 30.9
v 1,453 053 5.38 zah 208 31.0 3r.8
v 1,641 739 frgr 231 230 31.3 3.2
VI 1,700 701 5.85 242 242 30.6 30.6
Mean 1,621 710 6.2 220 214 30.G 36.5
5.1, 128.31 58.49 0.5% 17.78 I7.5L 6.89 0.04
C.V. (%) 7.9t | 8.14 8. 19 .09 8.00 2.91 | 3.08
S5.E, 52.38 21,88 0.21 7.26 7.15 .ab 0.38
HUSKED NUTS WEIGHED WITH THE TUFT
1 1,771 783 | 0.85 a2 225 20.1 28.5
I 1.508 b4g | - G.z2q 188 188 2.0 28.¢
HI 1,500 742 f.52 2z} 220 2g.4 29.7
&S T.471 679 5.59 208 208 30.0 30.8
v 1,634 750 6,00 231 231 30.6 30.6
Vi 1,786 8z 5.02 240 241 2q.2 29.3
Mean 1,622 730 H.15 219 219 2G.7 20.7
S.D. I21.91 59.738 9.45 17.00 7. 06 .68 0.78
C.V. (%) %.5T 8.04 7.30 7. 70 7.80 z.28 2,62
S.E. 49.60 24.24 0. 10 H.094 6.97 0.28 0.32
. TABLE II
Seasoned Nuts (Six Picks 1961)
I 1,477 771 6.13 231 231 30.0 29.9
11 1,404 678 6.96 208 206 30.6 0.
E . 3 2 : . 3 4
nr 1,280 634 6.5q 216 21§ 31.6 31.4
v . 1347 6;;4 5.83 215 215 31.9 31.9
v -1,330 637 7.30 220 223 32.9 32.4
V] 1,317 739 6H.10 . 236 230 3r.g | 31.9
Meu‘m, '1,375 7ab 6.45 222 22F 3E.53 37.3
SD." . 30:8g 1 36.43 .44 9.73 10.21 0.04 0.8g
OV ey 5.88 5. 1€ 7.61 4.4% 4:62 | 3.00 2.83
S.E. 3302 1 14.87 0.20 399 477 1 0391 0.3
. HUSKED NUTS WEIGHED WITH THE TUFT .
N K 1 1,483 783 H.1C 230 220 20.3 2G.3
: B 1,514 6oy C0.43 207 ., 2ob 26.6 2.5
1 1,306 713 6.30 214 2173 30.0 25.¢
v 1.353 68g .33 215 ars 31.3 51.2
v 1,338 710 6.86 224 222 31.3 3r.o
Vi 1,308 62 3-94 | 235 235 30.9 30.9
Mean ' 1,384 727 _ 6.33 221 220 30.4 30.3
S.D.. B3.30 33.03 - 0.29 9.72 g.33 0.80 0.70
NS __6.02 4.7 4.57 4.40 347 2,05 2.51
'S.E. 34.01 T3.8% ¢.12 3.07 j.01 0.33 i 0,37
5D, = _Standafd deviation,  C.V. = Coefficient of variation.  S5.E. == Standard ervor,




The results show thal ihe differences between the values obtained for the ratio COPRA:
HUSKED NUT (when the copra weight is taken on the kiln dry basis and again when it is
calculated on 6% moisture content) are not significant for the {our categories of nuts examined:
viz. Fresh nuts with and without tuft and Seasoned Nuts with and without tuft. The reason
for this is of course that under the conditions of the present experiment the moisture content
- of the kiln-dry copra has not been widely divergent from 6 per cent. It should however be
reasonable to assume that for over-dried or grossly under-dried copra the ratio in question
- would be affected. In other words, in the practical application of the conversion factor it should
be remembered that the weight of copra actually refers to the product that has been dried
to a moisture content in the region of six per cent.

‘ In testing the level of significance of the differences between the values obtained for the
ratio COPRA: HUSKED NUT for the difierent categories for the six picks, it is considered
that the normal t-test could not he appropriately applied as the percentage value as such,
that has been obtained for each pick does not strictly constitute a random variable, so that
the distribution could not be assumed to be “normal”. Hence for testing the levels of significance
of the values obtained with the different categories of nuts the non-parametric sign test for
n == 6 has been employed with the following resultsi—

Statistical comparisons of differences in COPRA:
HUSKED NUT ratios

Calegory Stgnificance  Probability

A. Without Tuft
{r) Weight of kiln-dry Copra-Fresh-Green Vs, Seasoned significant 0.03

{2) Weight of copra (cale. on 6% moisture) Fresh Green V.
Seasoned ' significant " 0.03

B. With Tuft .
(1} Weight of kiln-dry Copra-Fresh-Green Vs. Seasoned significant 0.03
{2) Weight of copra (calc. on 6% moisture) Fresh Green Vs, )
Seasoned ‘ i _ significant 0.03

On the basis of the overall results that have been obtained from this study, it may be
legitimately concluded that as long as copra is dried down to 6.0% (Z0.59%) moisture content,
the following conversion factors (for COPRA: HUSKED NUT) could:be appropriately applied
to the respective categories, ] : '

A. Frésh Green Nuts as Harvested ..
(1} When Husked nut iz weighed without the tuft — Wt of Copra
. = 30.5% of Husked nut weight.
. (2) When Husked nut is weighed with the fuft — \Wt. of Copra,
) == 20.7%, of Husked nut weighit.
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B. Fresh green nuts after seasoning for 30 days
{1) When Husked nut is weighed withont the tuft—Weight of Copra
=7 31, 3%, of Husked nut weight,
{2} When Husked nut is weighed with the tuft—Weight of Copra )
. =3 30.3% of Husked nut weight. 3

It will be seen from the data for six picks charted in Tables 1 and IT, that the coefficients
of variation for the factor COPRA: HUSKED NUT for the different categories, all fall upder
three per cent. This index of vasiation gives further support to the validity of the conclusions
that have been drawn from the study, and also confirm the reliability of the respactive factors
for practical application,

1L In view of the fact that the preliminary experiment on the evaluation of copra quality
in relation to the maturity of the drupe (reported last year) gave interesting results, it was
repeated again during the year with greater precision with the object of ensuring the ages
(i.e. maturity) of the respective categories: fallen nuts, first bunch huts, second bunch nuts, I
third bunch nuts and fourth bunch nuts. This experiment was completed during the vear and SE
it is proposed to publish the results in full, clsewhere, AN

POT CULTURE EXPERIMENT

. A third pot cuiture experiment on 288 seedlings was laid down on 1st February rg6r,
in order to study the effects of amputation on coconut seedlings {both on their physical and
internal chemical characteristics) when carried out at intervals ranging from one to five months
from planting in pots. The non-amputated seedlings were used as control and the following

~ treatments were laid down in the study:—

+ALL, —ALL, —N, —p, ==K, —Ca and -—-Mg.

Six non-amputated control seedlings {phanted on 1.2.61) from each of the seven treatments
were uprooted on 1.8.61, i.c. six months after planting. The other seedlings (six from each
treatment) were uprooted exactly six months after their respective dates of amputation, Apart
from growth measurements on individual seedlings taken at monthly intervals, all the seedlings
uprooted during the course of the cXperiment were weighed separately and sampled into shoots
and roots individvally. Powdered samples were prepared as usual for chemical analyses,

IL. The visual symptoms characteristic of cach particular mineral deficiency, as established
from the pat culture studies, have already been reported,

The statistical examination of the results obtained on the physical factors (height, girth
and leaf counts) from the First Pot Culture Experiment has now been completed. Tables I1I to V
contain summaries of the.analyses of varitance between the (+ALL) and the different treatments
“for the physical eIxaracters~s’eedIing heights, seedling girth at base and leaf counts, On the
-basis of the experimental results, visual symptoms and other effects of positive diagnostic
value characterisirig absolute deficiencies of N, P, K, Ca and Mg have now been established
unequivocally,

ML The work of the Division during the year was focussed principally an analytical
aspects. The chemical exarnination of samples (numbering over 150} from Pot Culture Experi-
ments-I and II for N, P, K, Ca and Mg has been completed.
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TABLE 11l

"POT CULTURE EXPERIMENT 1

Summary of Analysis of Variance—Seedling Girth at Base
- (Difference between (-+ALL) and Respective Treatments)

8

3 4 5 7 9 10 it
Dt Amputa- |y | ATEE L ALL | sALL | wALL | +ALL|  +ALL|  +ALLY +ALL
are tion reas Tyestmont -N -P -K | Ca ~Mg ~T.E. | -ALL
12. 8.58 —— - — 1.4 -0.1 —0.I 0.1 1.9 ~2.8 ~06.4%
12. 9.59 — —_ - ~0.5 ~Z.2 -0.2 ~0.2 1.2 -2.% -5.3
12.70.58 — o T —1.7 -0.8 1.7 -2.3 ~0.5 -0.8 -0.5
12.11.58 — i t 6.9t 4.1 4.7* 7.2% 4.3 9.3% 9.3§
12.12.58 - — * 5.4% 3.3 1.8 4.7 1.8 3.1 7.3%
12. 1.59 -— § * 13.0% 13§ 4.9 14.2% G.7* 7.17 17.38
12. 2.59 § & -— 13.6§ 10.0f 9.9t 13.0% 1T.11 11.8% 25.5%
12. 3.59 § § § 14.0§ 10.0% 4.8* 15.1§ 13.1§ 4.0% 38.0§
12, 4.59 § § — 24.7§ 19.9% Ir.6% 7. 78 25.8§ 10.3* 49-58
12. 5.59 C § -— 24.9% 21.9% 4.7 13.67 27.1§ 5.5 57:9%
1z. 6.59 § § — 31.1% 24.7% 14.0% 20.3} 34.88 5.0 - 73.6§
2. 7.59 § § e 35.8§ 24.6% 4.0 14.0 4308 3.2 83.9§
1z. 8.59 § . § - 57.7 | . 42.8% 16.5% 31.0§ 56.4§ 4.2 | . 100.1§

* Significant at P = 0.05
t Significantat P =o0.0r
§ Significant at P = 0.001




TABLE 1V
~POT CULTURE EXPERIMENT I

Summary of Analysis of Variance—Leaf Counts on Seedlings
(Difference between (+ALL) and Respective Treatments)

T I - 3 4 5 6 7 8 3 g o Lo
Dat Amputa- 1 Treat Amputution +ALL +ALL +ALL +4LL + ALL ; + ALL +ALL
aie tion ment | X Treatment -N ~P K ~Ca -Mg -T.E. ~ALL
2. 8.58 i — — — — — e — : — — -
12, 9.58 ¢ — — — -0.8 -0.8 0.1 Yoo 0.3 | -0.z | ~1.0
12.10.58 — * —_ 0.7 0.2 0.9 z.0* z.57 | 0.5 0.0
12,1158 —_ * — 1.2 1.4 2.1 2.2ty 3.5% 1.9 2.0%
12.12.538° — ! T — 2.g9* z2.1 2.5 4.0  gq.07 1.5 4.07
1z. 159 |- % T — 5.0f 3.0% 3.8% 0.41 4.1% 2.1 2. 8§
12. 2.59 ¥ § — 4.0% 3.4% 3-7% 1 G.48 3.7* 8.2  I10.2%
12, 3.59 re i T e 0.57 6.1% 4.1 8.0t 5.06% 4.8* 13.3%
I2. 4.59 1 A — 6.3% 4.5* 2.3 5-5* 35 | 0.3 13.8%
IZ. 5.50 * ! § — 5.6¥ 4.8* 3.3 6.1t 3.9 ! 0.1 16.0§
12. 6.39 * ! § R U S | Rl LV ARES Bl £1. MR O, o* 4.% ' 0.1 14.58
12. 7.50 § i § -— O.4F b.gt 1.9 6.0f f 4.2% 1.2 19. 4§
12. 8.59 * ! § —_ 6.4* 4.7* 2.4 | 5.6 ; s5.2% E 0.2 20. 0§

* Significant at P = 0.05
t Significant at P =o0.01
§ Significant at P = 0.002
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TABLE V

POT CULTURE EXPERIMENT I

Summary of Analysis of Variance—Height of Seedlings
(Difference between (+ALL) and Respective Treatments)

1

[ ]

* Significant at P = 0.05
1 Significant at P == 0. 01
" & Significant at P = 0.001

4 5 i 8 9 10 I
, Amputa- .
Amputa- . +ALL +ALL +ALL +ALL +4ALL +ALL +ALL
Date o Treatment | _tion X -N - K ~Ca ~Mg -TE. | -ALL
reatment

12, 8.58 — — — ~10.0 —-g.6 -10.7 -5.5 ~1.5 1.5 -5.2
12. ¢.58 — —_— — 6.9 0.1 ~1.8 -0.2 16.8 30.7 ~6.5
12.10.58 —_ — —_ 23.3 10.3 20.7 14.5 24.2 71.2§ 33.0
12.11.58 — — — 26.4 -5.3 33.7 12.4 14.8 29.% 40.4*
12.12.58 — — —_— 55.0° 20.3 17.2 0.7 34.3 32.0 71.6%
12, 1.59 t * — 63.2*% 18.8 24.1 32.8 46.1 37.9 112.0%
q12. 2.59 1 i — 114.8% 4I.8 40.5 35.4* 87.6% 44.8 185.8§
12. 3.50 § g — 140.0% 49.2 42.1 18.5 93.8% 45.1 263.0%
12. 4.59 § § — 190.6% 08.5% 13.0 70.0% 12051 25.0 332.0§
12. 5.50° § 8 — 220.5% 109.0% 0.2 60.0* 101.0§ -13.5 422.0%
12. 6.50° § § — 284.7% 119.5% -8.6 103.0* 208.5§ 14.0 545.8%
2. 7.59 8 § * 318.8§ 177.28 15.8 87.11 235.7% -b5.1* 025.1%
12. 8.59 & ] * 387.9% 237.8§ -16.9 103.4* 28q.2§ -18. 679.4%
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GERMINATION EXPERIMENT

It has been reported earlier that a Germination Experiment has been laid down as a
corollary to the main Pot Culture experiment. The experiment which has been in progress
for two years was concluded during the year. T

The study has revealed that the coconut seedling is so adapted that it is only partly dependent
on the nutrient rescrves in the drupe components for its growth activities, during the two year
period following the onset of germination. In fact, the bulk of its requirernents towards the
-end of this period are drawn from its medium of growth. Though a reticulum of roots and rootlets
characterise the exocarp as the process of germination advances, yet roots have been found to
permeate the seil as early as two months from planting. These observations would imply the
need for judicious and proper fertilization of the soil during early field culture of coconut seed-
lings. All the same, the {ruit components have doubtless been found to be an important source
of mineral nutrients from which the seedling makes demands throughout a period of two years.
The study has revealed that via the cotyledon (scutellum) practically all the nutrients contained
in the endosperm and nut water are eventually absorbed by the growing seedling.

The study has revealed that a fypical seed coconut at the time of planting in the nursery
(alter a month's withering in the field), would contain about z.65 gms. N, 0.429 gm. P, 6.16
gm. K, 0.505 gm. Ca, and 0.638 gm. Mg. Regarding the gross uptake of the different macro-
nutrients by the growing seedling, the totals during sixteen predetermined stages have been
found to appear in the order K~> N —> Mg 5 Ca—> P, so far as relative magnitudes are
concerned.

Further, the experiment has shown that the endospersn and then the husk are the most
important fruit components from the point of view of nutrient supply to the young seedling.
Whilst certain amounts of all the macronutrients (excepting Ca) are supplied by the former,
the husk is an important source of K. It has been observed that thé endosperm reserves of
almost all the nutrients are utilised fairly completely during the first two year period. The
endosperm though a poor sonrce of caleium has been found a particularly rich source of nitrogen.
The following experimental data relevant to the endosperm have been found extremely infor-
mative:—

- co Amount/Dvupe| Amount/Drupe|  Difference | Difference as %,
NUTRIENT at Stage G T at Stage | (GI—GXVI)| of original
' {gms.) GXVI (gms) (gmns.) amouni in G I
Nitrogen (as N) . ‘ 1.53 0.208 1.322 - 86.4
Phqéphorus {as P) 0.268 0.029 0.239 8g.2
Potassium (as K) 0.737 0.016 0.721 97.8
Calcium (as Ca) 0.02% 0.014 0.007 . 33.3
Magnesium {as Mg} . 0.129 . 0.032 0.09y 95.2
1 Ash. 2.96 0.42 2.54 85.8
” 3




The above figures give sufficient factual proof that with the exception of calcium (which
in any case is preseni only in 2 small amount) very high proportions of the other macro-nutrients
actually present in the ¢ndosperm are translocated ma the cotyledon to the growing scedling.
Regarding the liquid endosperm (nut water)—the study has revealed that it completely dis-
appears at stage G VIII (5.5 moenths after planting). [n other words, it would be plausible
to infer that the nutrients coniained cherein are also fully absorbed as the liquid soaks up and
passes into the spongy cotyledon,

Though a discussion of the full resnlts would net be appropriate in the present context
it may be said that it has becn possible to evaluate from this germination study, the progressive
changes and uptake inter-relationships between the drupe components, seedling components
and the soil medium. Further, it has been possible to ebtain a thorough elucidation of the pattern
of nutrient distribution in the different seedling components (including laminac and rachids
according to leaf rank) during physiological ontogeny. The most significant fact that has emerged
from this study is of course the importance of adequately fertilizing the seed beds with calcium
and magnesium during nursery culture of coconut seedlings.

EMULSIFICATION OF COCONUT OIL

Some experiments are in progress to determine the precise composition of “Coconut Milk™
as used for culinary purposes and also determine the possibility of producing a similar product
by appropriate fortification and emulsification of coconut oil. Among other things lecithin is
being tried out as a possible emulsifying agent. The experiment is being continued.

v

A MISCELLANEOQOUS WORK

I. Analyses and reports have been made on a few samples of copra, desiccated coconut
and acetifying toddy.

II. Help and advice have been given to,a vinegar-maker at Nainamadama (in the Chilaw
District), who has installed a plant for the manufacture of vinegar by the “Generator’ process.

W.R.N. NATHANAEL,
Chemist, Coconut Research Instifule, §
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ANNUAL REPORT OF THE BOTANIST
1. PROGENY TRIALS

The three progeny trials situated at Marandawila, Walpita and Bandirippuwa were main-
- tained during the year. Yield data collected from the first trial has been subjected to further
analysis. Tt is yet premature to analyse the yield data of the other two trials,

Already heritabilities of, and genetic correlations between various productive traits of the
- coconut palm have been worked out from the data collected from the Marandawila Trial. It
has been pointed out that the genetic correlations betwoeen different productive traits are of
considerable importance in a selection programme. Since the yield of nuts and copra are highly
correlated positively {r, = 0.79), and the Howering-period and vield of copra are highly correlated
negatively {r, == -0.81), selection of seed parents on early flowering and number of nuts will
tend to increase the vield of the progeny with respect to copra production. As a number of
characters have to be considered in the selection of seed palms, it would be gencrally useful
to construct selection indeces. An index I using three characters has been computed as follows:—
L=y - 14.70X2— 4. 47 %y

Where X, == number of nuts per palm per year,

. ¥, == weight per husked-nut (ib.),
and ¥y = flowering-period of palm (months).

It is generally nccessary to construct a number of selection indeces using different criteria
and then ascertain the most efficient index by determining expected genetic progress. This work
isin progress.

2. HYBRIDISATION BETWEEN VARIETIES AND ¥ORMS

The programme of work on breeding and selection was continued during the year. New
experiments. initiated were, () a diallel cross involving 8 tvpica palms, (b) 6 palms from the
Isolated Seed Garden being tested as male transmitters and (¢} crosses to study the effect of

male parent particularly on endosperm characters of the nut.

Typica X pumilla

The- observation plot of 22 first generation palms of fypica X pumilla (tall x dwarf)
planted in 1950 have given an average yield of 129 nuts and 2 husked-nut weight of 226 b,
per palm durihy the trth year after planting. The mean yield per palm of 10 fypica X typica
palms$ planted in the same field during the same period was 121 nuts and a husked-nut weight
of 212 Ib. The main advantage of the F, hybrid palms appears to be the high initia! yields
obtained (Table 1).
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TABLE 1

Mean vield per progeny of F, palms

typica x pumilla tyy):"ca K fvpica

Year afier Weight of Weight of
Planting Nuis husked-nuts  Nuis husked-nuls
{th.) {i6.)
5th 23 36.0 e —
6th 68 106,71 22 35.8
7th 86 122.9 52 0.0
8th 05 110.5 5 102.2
gth 103 147.0 84 126.7
Ioth 108 187.8 88 _—
11th 129 225.6 121 212.3

Out of the I, palms planted in May 1958, there are 193 of fypica X pumilla and 72 of
typica, excluding supplies. By the end of the year (age of palms 3.5 years), 87 per cent of the
former and 19 per cent of the latter weze in flower, Further 18 families of the former type with
at least 4 progenics each, have shown 100 per cent flowering, and their mean flowering-period
calculated from the date of transplanting has varied between 31 and 38 months. The total
number of green leaves carried on these palms were scored in May 161; typica X pumilly
had an average of 16.3 leaves per palm against 12.2 for fypica, the difference being highly
significant (P <o.001). Apparently leaf production is mare in the former type of palm in the
fourth year.

From the programme of work on back-crossing and selfing F, palms of fypica X pumillg,
69 and g1 nuts respectively were harvested and the seedlings will be transplanted in 1g62.

122 seedlings of fypica X pumilla and of the female parents open-pollinated were plantedl
at Bandmppuwa Estate in May rg6:. This trial would indicate the relative degree of general
combining ability between the male parents and the pre-potency between the female parents.

Typica X typica

24 palms taken at random from the Latin Square Experiment at Ratmalagara Estate
were selfed in 1960 and the seedlings were transplanted at Pothukulama in April 1961, Seedlings
of 7 families were rejected as they produced less than 5 seedlings per cross. 167 selfed and 154
open-pollinated progenies of the remaining 17 palms were planted. The purpose of the trial
is to study, the effect of in-breeding on coconut palms. :

Eight palms taken at random from the Replantation Expériment at Bandirippuwa were
crossed in a diallel manner. Paired crosses and .other crosses involving pre-potent palins were
continued at § stations, and 63,561 female flowers have been pollinated. 17,000 nuts resulting
from crosses done during the previous year were harvested.

) 141 progenies composed of crosses between 5 female parents and 3 pre-potent palms as the
male and of open-pollinated seedlings of the respective female parents were planted at Bandirip-
puwa Estate in May 1961 in order to measure the increase of crop, if any, of the F, palms over
the open-pollinated. .
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isolated Coconut Seed Garden

»  The sced garden for the mass production of an improved strain of seed coconuts is being
impletnented in two stages. The first stage is establishing o plantation with seedlings derived
- by hand pollination and the second stage is identification of a sufficient number of male trans-

- mifters from the palms within the seed garden.

Satisfactory progress has been made on stage [, and already 7,205 hand pollinated seedlings
have been transplanted, covering an area of 92 acres (approx.). In I.*u.ld No. 1 where 328 seedlings
were planted initially, 5.7 per cent of the pahms were in flower and 37.8 per cent were in bearing
at the end of the year, £.e. Gth year after planting. In Field Nos, 2{416 palms) and 5(341 palms)
planted in Novermber 19356, 41.6 and 51.9 per cent respectively of the palms were in flower.
Work on the 2nd stage was started during the year and 6 palms selécted from the bearing palms
in Field No. 1 are being tested for male prepotency.

' 3. PLANTING TECHNIQUES

Size of Seed Hole

This experiment to study the relationships, if any, between the size of the seed-hole used
to transplant a coconut seedling and its subsequent growth has completed six years. It has
been shown that there were no significant differences between treatments with respect to pro-
duction of leaves and carly flowering up to the end of the fifth year. At the end of the sixth
year (xgtit), 86.1 per cent of the palms were in flower and again differences between treatments
were not statistically significant. The number of palms in flower in the separate treatments
were as follows: {a) T X 1 X 1 ft. seedhole-83.3 per cent, (§) 3 X 3 X 3 ft. seedhole-85.2
-per cent, {) cruciform type-87.0 per cent and (€) post-hole borer type-88.9 per cent.

Depth of planting

The leaf production data (i.e., total number of green leaves and the new leaves produced
during the year per palm) and the number of palms in flower at the end of the 5th vear after
planting, do not show any significant differences hetween the treatments {Table 2}. Deep
planting of coconut seedlings up to 2 ft. from ground level has not adversely affected the growth
of the palm or flowering during the fifth year.

TABLE 11

Mean number of leaves per palm and palms in flower in the depth
of p!,gnting trial at the end of the fifth year

, : New leaves - N
Treatment produced during Tolal wumiber of - Per ent paims

- leaves fn flower
the year green leave A
6 ins. da,epplzmung iz.0 20.0 Ir.1
. LIZ2 ins. v 10.8 17.6 1.1
18 ins. - : 12.3 20.0 15.6 -
24 ins. " 1.9 9.2 15.6

4. MISCELLANEOUS
Seed Supply Scheme’
Qub of 17 estates inspected for selection of snitable blocks for palm se]ectmn selection
work was complcted on five estates. 13,704 palms were sclected from these estates, bringing
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the total number of palms selected to 40.134. 1,254,628 seednuts from the selected palms were
supplied to the Planting Division.

Pollen Bank

The establishment of 2 Pollen Bank {Annual Report of the Botanist 1959) and the subsequent
issues of pollen to the Division's pellination stations as well as to private estates implementing
their own programmes of controiled pollination necessitates quick and rcliable methods of
testing pollen viability. [n this connection, “The peroxidase reaction as an indicator of pollen
viability” was tried with coconut pollen. Although the colour reaction was characteristic of
the test, there was no method of determining percentage viability with any degree aof reliability.

The long established germination test consists of dusting pollen in a medium composed of
1o per cent sucrose and z per cent gelatine, and counting the percentage germination after
about 2z hours. One drawback was the occurrence of burst pollen tubes which made counting
difficult and at times inaccurate. Germination of pollen at varying relative himidities between
10 to 90 per cent still gave about 20 to 30 per cent bursting at all humidities, and the use of
other concentrations of sucrose did not have the desired effect. The element boron is belicved
to play an important part in the reproductive cycle of flowering plants and as it is reported to
quicken and facilitate pollen tube growth, it was decided to incorporate boron (in the form of
borax} in the standard germinating medium. A series of trials were conducted with different
concentrations of borax, and it was observed that the use of 6.T per cent agueous borax in
the ratio T part of borax: 1o parts of mixture of ro per cent sucrose and z per cent gelatine
gave very consistent results with good pollen tube growth and almost negligible bursting, thus
facilitating viability counts under the microscope. .

3,635 pollen samples from pre-potent typica palms and 2,873 samples from selected pumilla
palms have been sealed and stored under deep-freeze conditions. 4,235 samples of pollen were
issued to 5 private estates to help them fto implement their own programmes of controlled
pallination,

.

Other Field Trials

Routine observations, yield recording and culturai operations of Latin Square Experiment,
Dwarf Palm Block and of Hybrid Palms were continued. .

Personnel . L

-. Dr. D.V. Liyanage, Botanist, attendeéd the symposiums on “Tree Breeding” and “Caconut
Breeding” organised by the Pacific Seience Congress in Hawaii in August 1961 and presented
a paper on “The Genetic Improvement of the Coconut Palm”. Dr. D.V. Liyanage attended
the F.A.Q. Technical Working Party on Coconut - Production, Protection and Processing at -
Trivandrum, India, in December 1661 and presented a paper on “‘The Use of Isolated Sced

_Gardens for Coconut Seed Production”,

Mr. M.A.P.P. Manthriratne, Technical Assistant resuméd duties in June after long study
leave. Mr. M.H. Karunadasa, Field Attendant, was promoted as Field Assistant with effect
from yst March, Mr. M.AM. Niyaz, Clerk/Typist resigned in December. )

DYV. LIYANAGE,
Botanist,
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ANNUAL REPORT OF THE DIVISION OF
AGROSTOLOGY

4. SOIL FERTILITY STUDIES

Y

i. Laterit‘!;c Soils at Bandirippuwa Estate

{a} Follow-up Experiments -
Soils 3 years after manuring:—

The two experiments set up late last year with soils sampled three vears after manuring,
were completed this vear, '

Ezxperiment [
This was a 2* factorial experiment with two replicates of all treatments planted on the three
soil types—Sand, Loam and Gravel, to Paspalum commersonii. The nutrients and levels tested
were as follows;—

N. as {NH,),50, — Nil and 5 ewts. /acre,
. as NaH,PO, — Nil and 3 cwts. facre.
K. as IS,50, -~ Niland 44 cwts./acre.
Ca. asCaC0, * —  Niland 10 cwts. facre.

The experiment was carried through two harvests,

The results obtained indicate a high response for Nitrogen—this being especially evident

in the case of the sand and loam (increments of yields being 1,050% and 4879, respectively)

‘and significant at the 0.1% level. A lesser response to Potassium for the loam was noted

(increment of yields be%ng 7I.27%)

La. gave small increments of yields at the second harvest for the loam and gravel.

Experiment 1T

This was a 4“‘ factorial experiment with two replicates of all freatments planted on the
three soil types—Sand, Loam.and Gravel, to Paspalum commersonii. The nutrients and the

levels tested were as follows:—

-

N. as (NH,)LSO, = —  Nil, 14, 23 and 5 cwis./acre.
K. as K80, —  Nil, 1}, 3 and 43 cwts. /acre.

The experiment was carried through two harvests.

“Theresults indicate a high responsefor added nitrogen—the Sand indicating a high deficiency;
found to o leser extent for the loam and still less for the gravel. '
. ; it
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The same trend of responses was foundin the caseof Potassium too—However, the magnitude
of deficiency was much less.
(b) Soil from B/E (Cinnamon Sand from the P, experimental area)

This experiment is the same as the one given in Annual Report for 1960. The experiment
was planted to Brachiaria brizantha late last year and is still in progress.

The experiment has been carried through six harvests so far.

The trend of responses obtained was similar to that obtained in the case of Brachiaria nilli-
formis—N, P and K being deficient—the deficiency due to N being acute. The increments of
vields noted for N, P and K wer¢ 159. 30%, 20.26%, and 14.73% tespectively.

2. Cinnamon Sand at Horrekelle Estate
(i) Soils 24 vears after manuring

‘The two experiments set up with this soil late last year have been completed.

Experiment |

This was a 2° factorial experiment with two replicates of all treatments, planted to Paspalum
commersonti. The nutrients and levels tested were as follows.—

N. as (NH,),50, —  Nilandj cwts./acre.
P. as NaH,PO, --  Niland § cwt./acre.
K. as K30, — Nil and 3 cwts. /acre.
Ca. as CaCO, -~ Nil and 5 cwts./acre.
Mg. as MgS0, —  Niland # cwt./acre.

The experiment has been harvested twice. The results indicate very acute deficiencies of
N and K. The same was true of these soils 2 years after manuring.

Experiment 11 .
. This was a 4° factorial experiment with two replicates planted to Paspalum COMMEYSOnIL,
The nutrients and levels tested were:— '

N. as (NH),50, —  Nil, 22, 5 and 74 cwts. /acre.

i

K. asK,50, ~—  Nil, 3, 6 and g cwts./acre.
Ca. as CaCO; . ~ 4 cwts./acre {basal).

+

The experiment was harvested thrice.
The data.indicate a very high deficiency of N and to a lesser extent, K. The increments
of yields for added N and K were 1467.39% and 169.37% respectively.
(i) Soils 3 years after manuring
Soils were sampled 3 years after manuring in April this: yea.r and the f{ollowing experiments
i
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Experiment ITII
This was a 2% factorial experiment with 2 replicates of all treatments to measure the effect
of the major nutrients, N, P, K, Ca and Mg on the growth of Paspalum commersonii.
The nutrlents and levels applied were as follows:—
N. as (NH,),50, —_ Nil and 5 cwts. /acre.

P. as NaH, PO, ~—  Niland 3 cwits. /acre.

K. as K50, —  Niland 3 cwis./facre,

Ca. as CaCO, —  Niland ro cwts. facre.

Mg. as MgS0, — Nil and r{ cwts. facre.

Fe. as FeSO, —_— lbs.jacrc'])

Cu. as CuSO, —  glbs. facre

Zn. as ZnS0O, — 7 Ibs./acre Basal dressing.
Mn. as MnS0, — 7 1bs, facre ’ ‘

Mo. as (NH}eMo0,.0,, — 1 ib./acre

The experiment was harvested four times
The results indicate an acute deficiency of N, significant at the o.1%, Jevel. K was also
acntely deficient—and was more so with later harvests.
Experiment IV
This was a 4° factorial experiment set up as for Experiment II.
The experiment was carried through four harvests,
. Acute deficiencies of ‘\I and to a lesser extent K were noted. Increments of yxeids for added
N and K were 631.329%, and 132. 41%, réspectively.
(i) Soils 3} years after manuring

Soils were sampled 3} years after manuring this October and the following experiments
set upi—
Experiment v

This was a 2° factorial experiment set up as for Experiment IIT. However, the basal dressmg
was omitted.

The experiment was set up late this year and has been carried through the first harvest
only. - i '
Experiment VI
' This was a 47 factorial experiment set up as for Experiment IL
‘This experiment was also set up late this year, and has proceeded through the first han est.
-3."Soils from Ratmalagara Estate
Follow-up experiments:—
(6} Soils.18 months afier manuring
~ The two experiments set up with soils 18 months after manuring late last year have been
completed this year.
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Experiment I

This was 2 § x 2 x 2 factorial experiment with three replicates of all treatments planted
to Paspalum commersonti. The nutrients and levels tested were as follows:— '

N. as (NH),50, ~  Nil, 2§and 5 cwts.jacre.
P. asNal,PO, ~—  Nil, and 2 cwts. /acre.
K. as K50, ——  Nil, and 2 cwts,/acre.

The experiment was harvested twice. The results indicate that all tested nutrients (N, P
and K) increased yields significantly.
Experiment

This was a 4° factorial experiment with two replicates of all treatments, planted to Paspalum
comsnersonii. The nutrients and levels applied were as follows:—

N. as (NH,),80, —  —35cwis. /acre (basal).
P. asNall,PO, -—  Nil, 1, 2 and 4 cwis./acre.
K. as K,S0, —  Nil, 1, z and 4 cwts. /acre.

The experiment was harvested twice. The data indicate that P increased yields especially
in the early stages of growth; while K increased vields at the later stages of growth, Increments
of yields were 50.089%, and 351.42%, for P and K respectively.

{b) Soils 6 months after manuring
The two experiments set up with soils, sampled 6 months after manuring of the new follow-up
plot, late last year, have been completed this year. '
Expex‘"iment "I
Same as Experiment {2) 1.
This experiment was harvested thrice.
The data indicate a deficiency of N, P and K.—P increasing yields during the early stages
of growth while the effect due to K. Wwas evident only during the later stages of growth,
Experiment IV
Same as Experiment {a) 1T,
The experiment was harvested twice and ‘thinnings’ included for additional data.
Increments of yields notec{ for P and K were r7.‘66% and 12.82%, respectively. ;
(¢} Soils 2 years after manuring

Soils were sampled of the old follow-up plot, two years alter manuring in April this year
and two experiments set up with these soils.
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Experiment V
Same as Experiment (a) 1. '
The experiment was harvested thrice.

The data indicated similar responses for all three tested nutrients as was found for Experi-

- ment {5) HIL

Experiment VI

Same as Experiment (2) IL

This experiment was also harvested thrice. The results gave high increments of yields,

for both P and K. The increment due to added PP was high, especially during the early stages
of growth,—being 327.88%, at the fist harvest, while ihe increment for added K was ouly
83.55% at the same harvest,

(2) Soils 1 year after manuring

Soils were sampled of the new follow-up plot one year after manuring, this April, and two
experiments set up. .

Experiment VII

Same as in Experiment (2} 1.

The experiment was harvested four times. The data indicate a deficiency of all tested
nutrients—N, P and K. The cffect dueto P. was only during the early stages of growth however.
~ Experiment VHI

Same as in Experiment {a) I1.

‘This experiment was also harvested four times. Both P and K gave high increments of
yields—the response to P. being during the early stages of growth; while that for K was during
the later stages of growth. Increments of yields recorded for P and K were 18.42%, and 91.71%
respectively,

e} Soils 18 months after manuring
"Seils were sampled Jof the new follow-up plot 18 maonths after rnanu}in‘é in November
this year. The following two experiments were set up with these soils.
' Experiment IX
Same as Experiment (a) L.

This-has been harvested once and is in progress.

Experiment X ‘
Same as Experiment (a) I1.

This has also been barvested once and is in progress.,

?‘
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4. Pothukulama forest solls
{a) Soils under forest cover .

The two experiments commenced last year have been completed this year.

Experiment 1
This was a 47 factorial experiment with two replicates of all treatments, to test the effect
of different forms of K and Mg, on the growth of Paspalum commersonii. The forms and levels
of nutrients applied were as follows:—
K. as Nil
K,C0,
KRG
K50,
Mg. as Nil )
(COO)Mg L 84 Ibs. Mg/acre.
MgCl,
MgSO,
N. as NHNO,
P. as NaH,PO,
The experiment was harvested twice for the first planting, last year, and twice for the
second planting this year.

301.1 lbs. K/acre.

3 cwts. /facre (basal dressing)

Results obtained for the second planting indicated a similar trend of responses as for the
first planting—both K and Mg. increasing yields—the response due to K being higher than
that for Mg.

The sulphates of both tested nutrients regisiered the highest yields,

Experiment 11

This was a 4* facterial experiment with tive replicates of all treatments planted to Paspalum
commersonii. The forms and dosage of nutrients applied were as follows:—

N. as (NH,),50, -—  Nil, 24, 5 and 73 cwts. facre.
K. as K,50, —  Nil, 3, 6 and g cwis. facre.
P, as Nall,PO, —~ 3 ewts. /acre {basal dressing).

The experiment was harvested thrice. The response to added’ N and K were highest at
5 cwits.facre and 3 cwis. /acre respectively, ’ :

(b) Soils afier the forest was cleared and burat

The e;‘{périment set up with these soils late last year was co:np'ieted.

Experiment 111

This was a sirnple experiment to study the effect of increasing doses of Sulphur—mnil, §;,
Se, S, and 5, o the growth of

() Paspalsom commersonit.
(ii) Phaseolus lathyroides, and
(iii) Medicago sativa.
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All treatments were replicated twice.

The experiment was harvested thrice cach for Paspalum commersonit and M edicago safiva;
and twice for Phaseolus lathyroides.

The data indicate a high response for added S. in all three plant species tested—the highest
responses being recovded at S, for all three plant species.
{c} Soils wunder old coconut plantutions

Soils were sampled from an area under coconut plantations at Pothukulama, and experiments

set up to determine the nutrient status of these soils. The data of these experiments when com-

pleted will be compared with the data already collected from experiments set up with soils
from forest areas,

Experiment IV

This was a 2° factorial experiment, to test the effect of the major nutrients, N, P, K, Ca
and Mg. on the growth of~—

(i} Paspalum commersonii  — 2 replicates
(i) Phaseolus lathyroides - 1 replicate
(i1} Sesamum indicusm — I replicate

P

The forms and levels of nutrients applied were:—

N. as (NH,),80, --  Niland 5 cwis. Jacre.

P. as NaH,PO, Niland 3 cwts./acre.

K. as K,S0, - Niland 3 cwts. facre.

Ca. as CaCO, - Nil and ro cwts. /acre,

Mg. as MgS0, -- Niland 1} cwts. /acre.

Fe. as FeSO, — 7 s jacre

Cu. as CaSO, - 7 lbsfacre |

Zn. as ZnSO, — g Ibs/acre  $Basal dressing.
Mn. as MnSO, - 7 lbs. facre

Mo. as (NH)M0,.0,, —  1lb.jacre |

The experiment was harvested five times for Paspalum commersonii; twice for the first
planting and once for the second planting for Phaseolus lathyroides, and ogce each for two

plantings for Sesasmunt indicris. "Thinnings’ were included in all cases.

The data for Paspalum commersonss indicate a deficiency of N, P and K. A depression due

"+ to Ca was noted during the early stages of growth. Both Ca. and Mg. were responsible for incre-
ments of yields at the later stages of growth.

The pattern of responses obtained show a close parallel to those obtained with soils under
forest ‘cover and soils from which the forest had been cleared and burnt. )

The data’ for Phascolus lathyroides—indicate a ﬁt;giigible response to N showing that
effective nodulation had taken place, this plant being a legume.

The data for Sesamum indicum indicate a similar pattern of responses as that obtained
tor.Paspalion commersonis, '
. - ! -
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Experiment vV

This was a 2° factorial experiment to test the effect of the micro-nutrients, Fe, Cu, Zn,
Mn and Mo on the growth of :—

(i)} Paspabum commersonii.
(i) Medicago sativa.

The forms and levels of nutrients applied were:—

Fe. as FebO, —  Niland 7 Ibs. facre.

Cu. as CuSO; —  Niland 7 Ibs. facre.

Zn. as ZnS0, e Nil and 7 ibs. /acre. ,
Mn. as MnSO, —  Niland 7 Ibs. /facre. :
Mo. as {(NH,)Mo;. 0.5, — Nil and 1 Ib./acre. &
N. as (NH,),50, —_ 5 cwts, facre )

P. as NaH,PO, —  3cwisfacre |

K. as K80, —  3owts./acre LBasaJ dressing. :
Ca. as CaCO, —  3cwtsjacre | |
Mg. as MgSO, -~ 1cwt./acre J

The experiment was harvested five times, for Paspalum commersonti, and thrice for Medicago
sativa.

None of the tested nutrients gave any appreciable response. A slight depression in yields
was registered for added Cu., and interactions of Cu. with other nutrients tested, at the later
stages of growth of Paspalum comunersott,

Experiment Vi

This was 3 X 2” factorial experiment, with two replicates of all treatments to test the effect
of Calcium, Boron and Molybdenum on the growth of Moedicago sativa. .

The forms and levels of nutrients applied were:—

Ca. as CaCO, -— Nil, 5cwts. and 10 cwis, /acre. ,
B. as Na,B,0, —  Nil, and 6 1bs. facre. |
Mo. as (NH,)Mo;0,, —  Niland 1 Ib./acre. i
) N. as (NH,).S0, —  §cwis./acre ;
P. asNalLPO, —  3owls./acre Basal dressing. “
K. as K50, —  3cwts. /acre r £
Mg. as Mg50, — I cwt./acre ] ;

The experiment was harvested thrice.

The data indicate a slight increase in yields to added Ca. at the early stages of growth—
while ‘Ca. depressed yields significantly at the later stages of growth. B. and Mo. decreased
yields slightly during the early stages—but increased yields at later harvests.

Experiment VII

This was a 4° factorial experiment to test the effect of diﬁerent forms of Nitrogen and
Calcium on the growth of (a) Paspalum commersonii and (b) Phascolus lathyroides.
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The forms and levels of nutrients applied were:—

N. asNiL
NH,NO, — 3 cwts, facre (188 1bs. N)
(NH,),50, - 5 cwts. /acre {188 lhs. N)
Co{NH,), — 2.27 cwis, acre (188 Ibs. N)
Ca. as Nil.
Ca{OH]}, — 3.75 cwis. facre {220 lbs, Ca)
CaCo, — 5.00 cwis. /acre (zzo Ibs. Ca)
CaSQ, —  8.75cwts. facre (220 lhs, Ca)
P, as NaH, PO, — 3 cwts. /acre
K. as K;50, — 3 owts facre » Basal dressing.
Mg. as MgS0, e T4 cwts, facre }

The experiment was harvested thrice, for Paspalum commersonii; twice for the first planting
and once so far for the second planting for Phaseolus lathyroides.

The data indicate an increase in yields due to added Nitrogen. There was no significant
difference between forms of Nitrogen. Calcium had no significant effect on yields.

Experiment VIII

This was a 4* factorial experiment to measure the effect of increasing doses of P, K and Mg.
on the growth of Paspalum comuersonss,

The forms and levels of nutrients applicd werg:—

P. as NaH,PO, — Nil, 3, 4} and 6 cwts. /acre.
K. a5 K., 50, ~  Nil, 3, 44 and 6 cwis. facre.
Mg, as MgS0, —  Nil, 1,z and 3 cwis. facre,
N. as NH,NO, — 3 ewts. facre.

' o
Ca. as CaC() . —  5cwts fhcre. J} Basal dressing.

The experiment was harvested thrice.

The data indicate an early response to P. while the response to K. was evident at later
harvests. Mg. increased weldﬂ; slightly-—the highest increment of vields being at 1 cwt. /dc.re

Incn_mcnts of yu.Id» were 75.07Y%, for P; 48 15% for K and 3.969%, for Mg.

Experiment IX

Th:r; was a 4° ﬁctona! experiment, with two replicates of all treatments to measure the
effect of increasing doses of N. and K. on the growth of Paspalum commersonii.

The forms and levels of nutrients applied were:—

N. as NH,NOy — Nil, 14, 3 and 44 cwts.facre,
P. as NaH,PO, — Nil, 14, 3 and 44 cwts. facre.

The experiment was set up late this year,

.1t ‘has been harvested once and is in progress.
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5. Keenekelle Soils

A vellow sandy loam from Block ! of the Keenckelle Group, Marawila, was sampled and
experiments set up to determine the nutrient status of these soils.

Experiment 1

This was a 2% factorial experiment to measure the effect of the major nutrients N, P, K, Ca.
and Mg. on the growth of i—

(i) Paspabun commersonii -~ zreplicates
(ii) Phaseolns lathyroides — 1replicate, and
(iii} Sesamum indicunt — 1 replicate.

The forms and levels of nutrients applied werei—

N. as NH,NO, —  Niland 3cwis./acre.

P, as NatLPO, — Niland 3 cwts./acre.

K. as K50, —  Niland 3 cwis./acre.

Ca. as CaCO, —  Niland 10 cwis, facre.

Mg. as MgSO, ~  Niland 1} cwts./acre.

Fe. as FeSO, — 7 lbs./acre.

Cu. as CuSO, — % ibs./acre.

Zn, as Zn30, w7 lbs.facre. Rasal dressing.
Mn. as MnSO, —- 7 1bs./acre.

Mbo. as (NH, ) Mo,024 — 1 Ib. /acre,

The experiment was harvested four times for Paspalum commersonit; twice for the first
planting and once so far for the second planting for Phaseolus lathyroides and once for the first
planting for Sesamum indicum. “T'hinnings’ were included in all cases for additional data.

The data indicate a deficiency of N, P and K, the response to added P. being evident more
during the early stages of growth; while the response to added K. was evident more at the later
stages of growth. Ca. depressed yields initially—but increased yiclds at the later stages of
growth. :

Experiment I}

This was a 4% factorial experiment to measure the effect of different forms of nitrogen and
calcium on the growth of Paspalun commersonis,

The forms and levels of nutrients applied were i—

-N.” as Nik. .
NHNO, - 3 cwts/acre (118 lbs. N) '
{NH,),50, 5 cwts/acre (118 Ibs, N}
CO{NH,), —  2.27 cwts/acre (118 Ibs, N)

Ca. as Nil .
Cua(OH), —  3.75 cwis/acre (220 Ibs. Ca)
CaCO, - 5.00 cwts/acre-(200 Ibs. Ca) .
CaSO, —  8.75 cwts/acre {220 Ibs. Ca)



The experiment was harvested five times, _ i E Lo

- . s - . . 3 i

. The data indicate a high response to added N. There Wwas no significant difference recorded [;’t i
between the forms of nitrogen tested, though NHNOQ, gave the highest ‘increments of yields i . i
being 257.74%, while those for (NH,),80, and urca were 21.4.28% and 177 .11Y%, respectively, H i
The response to Ca. was negligible. Ca (OH), depressed yields, whereas a slight increment of : P
yields was recorded for CaCO, and CaSO,. Increments of vields were recorded for all three B
salts of Ca. tested at the 4th harvest, . :

Experiment III

This was a 25 factorial experiment, to test the effect of the minor nutrients Fe, Cu, Zn, Mn
and Mo. on the growth ofi~ &

(i) Paspalum commersonii — 2 replicates
{ii) Phascotus lathyroides ~— I replicate, and
{iit) Medicago sativa - 1 replicate.
The forms and levels of nutrients applied were :—
Fe. as FeS0, — Nil and 14 ibs/acre.
Cu. as CuSO, —  Nil and 14 Ibs/acre.
Zn’ a5 ZnSO, -+ Nil and 14 lbs/acre.
Mn,-as MnSO, —- Nil and 14 Ibs/ucre.
Mo. as (NH,),Mo,. O24—  Nil and 2 Ibs/acre.
N. as NH\NO, — 3 cwisfacre
P, as NaH,PO, me 3 cwisfacre.
K. as K80, -~ . 3cwtsfacre. b Basal dressing.
Mg.as MgSO, | - I cwt/acre,
Ca. as CaCO, —  T0cwts/ acre |
This experiment was sot up late this year, and is in progress.

B. Pasture Trials. ,
- All aperations, in respect of each of the pasture trials, were carried out according to schedule.

1. Comparison of four Grasses, (Bandirippuwa Esta_te)'

fBrachiaria milliformis, Brachiaria brizantha, Panicum maximum and Paspalum commer-
senii {now control)]. ‘

. The Brachiaria, brizantha and Brachiavia williformis plots were grazed as for last year —
rwith two cows/plot, :

The Panciteom maximum plot was grazed as in previous years,

All plots were manured with 1 ewt acre Sulphate of Ammonia with the South-West Monsoon
rains; and 1 cwt/acre each of Muriate of Potash and Sulphaie of Ammonia with the North-East
Monsoon rains. '

_ The highest yield. was recorded for Brachiaria milliformis.

»
The guinea grass plot was grazed four times for the vear.
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2. Pasture x Type of Manuring (Bandirippuwa Estate)

All operations in ralation to this experiment have been carried out to schedule,

The plots were manured with 1 ewt/acre Sulphate of Ammonia along with the South-West
Monsoon rains; and 1 cwt/acre each of Sulphate of Ammonia and Muriate of Potash along with
the North-East monsoon rains. No palm manuring was done this year.

The pastures were grazed by two and four adult cows/plot; for the ‘new’ Brackiaria
milliformis and ‘old’ Br_lhckiaria milliformis respectively, as was done for the previous year.

3. Cultivation x Pasture Experiment (Ratmalagara Estate)
This experiment was maintained as for last year,

The plots were manured with 1 cwt/acre. Sulphate of Ammeonia in Mav/June along with
the South Wesl Monsoon rains and 1 cwt/acre each of Sulphate of Ammonta, Muriate of Potash
and Saphos Phosphate broadeast in October/November along with the North East Monsoon rains.
The plots were disc-harrowed after manure application,

Two milking cows were allowed to graze aiternately in the two plots {each plot consisting
of half sub-soiled and haif not sub-seiled) for a period of four weeks. This was the same as for last
year.

Cattle weights and milk vields have been recorded.

Grazing was observed to be uneven in these plots, weed infestation especially Aimosa
pudica occurring in the over-grazed patches. Due to the even distribution of rain, growth of
pastures was abundant and is in excess of the needs of the cows grazing these pastures.

4. Intensity of grazing trial (Ratmalagara Estate)
This experiment was maintained as for last year.

Grazing by two milking cows/plots was continued as was done lasi year—and sampling done
to schedule by the stratified randomized method.

All plots were manured with 1 cwt/acre Sulphate of Ammonia in May/June along with the
South West Monsoon rains and 1 cwt facre each of Sulphate of Ammonia, Muriate of Potash and
Saphos Phosphate broadecast in October/November along with the North East Monsoon rains.
All plots were disc-harrowed after manure application. .

The infestation of some of the Brackiaria brizantha plots with Brazachiaria milliformis still
continues. An interesting leature is that these particular plots receive rather heavy shade cast
by the young palms found in these piotfs Observations and data on the percentage of infestation
are being recorded for study. ) .

5. Rotational Grazing vs. Continuous Grazing (Ratmalagara Estate)
The grazing and sampling schedules followed last year _ha\';e‘ been followed this year too.

All plots were manured with one cwt/acre Sulphate of Ammonia in May/ﬁme along with’
the South West Monsoon rtains; and one cwt/acre each of Sulphate of Ammonia, Muriate of
Potash and Saphos Phosphate, in October/November along with the North-East Monsoon rains,
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Grazing in the continuous grazing plots has been very uneven, Weed infestation—especially
Mimosa pudica—is found in the over-grazed patches.

~ There is an abundance of feed available due to the favourable weather conditions this, year
—which is in surplus of the requircments of the cattle grazing fhese plots,

6. Pasture cum Manurial Trial {Bandirippuwa Estate)
All operations in relation to this experiment have been carried out fo schedule.

The experiment was manured with split dose (half total dosage) of Sulphate of Ammonia;
full dosage of Muriate of Potash and Saphos Phosphate, along with the South West Monsoon
rains in May/June and the remaining split dose (half total dosage) of Sulphate of Ammonia
along with the North East Monsoon rains in November this year.

All pasture plots were lightly harrowed prior to nutrient application; whereas the Estate
(control) plots were harrowed lightly after nutrient application,
7. Frequency of cutting trial (Ratmalagara Estate)

Regular samplings of pastures were made as per schedule.

The plots were mown to an approximate height of 3 inches before manuring.

The two levels of Nitrogen (1 and 2 cwt/acre Sulphate of Ammonia} were applied every
six months in two split doses with the monsoon rains (May/June and October;November 1961}
After each manuring, the first samples were taken two weeks after mowing. The samples are
heing stared for chemical analysis.

8. Nitrogen Manuring x Type of Planting trial (Ratmalagara Estate)

This experiment has been carried out to schedule.

Sulphate of Ammonia was applied twice for the year along with the monsoon rains ~ 56 lbs/
acre/season being added to N, plots and 112 Ibs/acre /season being added to N, plots,

‘Sampling has been carried out to schedule — at fortnightly intervals. All dried samples
are being preserved for chemical analysis, :
C. ANIMAL HUSBANDRY
Herd Strength .
The herd strength at the beginning and end of the year were as [ollows:—

¥

Bulls Cows Heifers B. Calves Taotal
B/;E R/E B/E R/E B/E R/E B/E R/E B/E R/E

January ..oz 3 20 31 42 15 48 Ig ;68
. December e . 3 I 28 30 5 22 47 18 129 g1

Herd Figures
The herd figures for the full vear were as follows:—

Serwices Biriks Sold Dead

, o B/E R/E B/E R/E B/E R/E B/E RJ/E

Total for the Year .. 45 28 27 26 4 24 1 -
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Yield Partculars
The average vield partieulars for the year wete as follows :—

Auv/No. Cows in Milk  Aw. Yield/Cows AL onth  Av. Yied;CowsDay ;

{in pints) ' {in pints)
B/E R/E B/E R/E B/E R/E
Annual Averages  138.8g 17.097 141.40 156.78 4.05 5.13

Milk Distribution

The milk at both stations was supplied to the staff. The surplus at Bandirippuwa Estate
was sold to the National Milk Board ~- while that at Ratmalagara Estate was separated into
Ghee and sold at Rs. 4/~ per bottle.

Animal Hezlth

The health of the herd has been very satisfactory. Very few cases of rumen impactions were
recorded. . .

All animals were innoculated against Hoof and Mouth disease and Haemarhaigic Septicae-
mea. All animals were wormed. .

Feed available for animals has been abundant this year due to the favourable weather
conditions. i

(Mrs.) N. Rajaratnam,

Acting Agrostolagist.
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ANNUAL REPORT OF THE
BIOMETRICIAN

Overseas Training L 4

The Biometrician resumed charge of the Division in April 1961, after a g-months’ course .
of training at the Indian Statistical Institute, Caleutta, through a C-Plan Fellowship, during
which period Mr. [.K.T. Fernando, Research Assistant (Statistics), acted as officer-in-charge
of the Division,

The course of training included, in addition to the substantive courses in Auxiliary Mathe- IEE : :
matics and Theory of Statistics, also special courses in applied fields such as -~ Econornics, _ P
Econometrics, Sampling Surveys, Experimental Designs, Biometrics, Operations-Research,

Cost of Living Indices and the operation of Tabulating Machines and the Electronic Computer,
To meet our special needs, the Government of India very kindly sponsored for him a 2 months’
study tour in India -— the first such extensive tour arranged for a student of the International
Statistical Education Centre, during the fourteen vears of its eperation.

B T L

i,

During this tour, visits were arranged to (1) The Coconut Research Institute at Kyangulam
‘and Kasaragod, {2) Food Technological Research Institute, Mysore, (3) Department of Agri-
cultural Meteorology, Poona, (4} Indian Statistical Institute {(branch) Bombay and (5} The .
Indian Council of Agricultural Research, New Delhi.

It is with the utmost sincerity, that we record herein our gratitude to the Government of
india’ and its various establishments — The Indian Statistical Institute in particular — for
the whole-hearted cooperation extended.

Statistical Work

R

Rowtine Work:

This division as usual assisted the Research Divisions in their routine computing work and
also by way of advice in the design of experiments, the statistical analysis of experimental data
and also the interpretation of results. :

T TR s et st e Spain

Special Studies . -
Special studies were undertaken during the year in respect of certain inevitable problems in
the statistical analvsis and interpretation of experimental data pertaining to young coconut AR

~ palms. G

T‘he following are some of the noteworthy findings that emanated out of these studies:

P ’ - T
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(a) The Statistical distribution of the initial flowering period.

Contrary to popular assumptions, the statistical distribution of the initial flowering period
departs strongly from normality and is positively skewed. From the highly significant ' values
shown for the moment co-efficients {f &Fs). it appears that the positive skewness — namely
the tendency for the latter 50%, of the palms to take a much longer time for initial flowering
than could be reasonably accounted for by the “Normal curve of errors” —is an universal
feature in a coconut plantation grown under sub-optimum conditions.

It is suggested that this tendency is the result of competition for nutrients and soil moisture
from the early flowerers which arc now bearing and therelore more exacting. 1t may also be due
to the depletion of nutrients during the first half of the initial flowering phase, thereby the palms
that remain to flower later in the natural order of events, get their nourishment only from a
depleted environment. '

From the view point of statistical vaiidity, it is recommended that prior to statistical ana~ *
lysis, this A-normality in the distribution of the initial flowering period be corrected through a
logarithmic tranformation, because it s found that this variable follows the log-normal distri-
bution approximately. ' '

{b) A peculiar feature in experimental plots during the initial flowering phase.

It is observed that an experimental plot that commences the flowering phase early will
complete the flowering phase relatively late as compared to a plot that commences the phase
late — provided the initial handicap is not too large, in which case too the relatively higher
speeding up of flowering on the part of the delayed plot is clear although it may not really catch
up with the former.

It is suggested that this feature ton is due to the fact that in the case of the plot which
commences the flowering phase early, there are relatively more bearing palms offering com-
petition to the palms yet to fower as compared with the plot which commences the phase late.

This feature of experimental plots has to be borne in mind in the statistical analysis and
interpretation of data in respect of the fowering period, because a certain treatment which
turns out to-be favourable in the early stages may show up as unfavourable during the latter
stages purely by virtue of this inherent phenomenon. '

{c) Statistical control-of high variability in vield data pertaining to young coconut palms:
During the initial flowering phase and the period immediately after, swift changes take
place in the composition of experimental plots, from the point of view of the number of bearing
paims and also the average age of maturity of the bearing palms in the plots. Such changes
may introduce considerable variation in the yield of the experimenial plots, quite independent
of the effect of current treatments or the “random error’ ~— thereby vitiating the interpretation
of resuits. : ‘ .

) Multiple covariance methods have to be employed in order to (1) detect the presence of .
such vitiating factors (2} assess the extent of their influence and (3) make suitable adjustments
for them with a view to cnsuring correct interpretation. :
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Atypical such analysis carried out on the yield data of the “fertilizer experiment on young
palms” of the Soil Chemist, apart from confirming the utility of this method of analysis in ensu-
ring a more correct inierpretation of the data, also revealed the following very useful findings. T

(i) Within the phase of “initial flowering”, the influence of the number of bearing palms
in a plot on the yield of a plot is curvilinear in character and follows the law of diminishing returns, 4
For the particular data analysed, an equation of the following form was more suitable:—

$ = a — bx + o/R I

Where y is the expected plot yield; x is the number of hearing palms in the plot; and a,
b & ¢ are constants to be estimated. , .

Due to this feature, one should be guarded against the indiscriminate use of the index “mean
yicld per palm” to correct for differences in the stand of palms in experimental plots. Even
correction by means of a single covariance although it does not introduce erronecus trends
(per se) as does the “‘mean vield per palm”, yet it will not be sufficient to meet the situation.

(i) The influence of the average age of maturity of the bearing palms in a plot on the "%
yield of a plot is also curvilinear in character and showed diminishing returns. i

{d) "“Optimum Fertilizer Posages”.

A more precise quantitative estimation of the optimum fertilizer dosages for coconuts was
made for the Soil Chemist from data of the N.P.K. experimnent at Bandirippuwa Estate, on the i
basis of a fertilizer mixture determined from the trends of the experimental results. 1

The production function was derived from a polynomial model of the type,

e v iy 1

\7-—=a-—bx+§/§
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where § is-the total income from vield and x is the level of fertilizer.
The cost function was a lincar. model,
: , -{}i = 3y - bx

where f} is the total cost of fertilizer; ay is the cost of application and b) is the cost per unit
of . fertilizer,

s N T i el d L e

: : i
The optimum fertilizer dosage — namely the dosage which gives the maximum absolute b §
profit — is given by the value of x when the differentinl cocfficient of the profit function F-%) I
Is equated to zgro. This is given by; ~ . ko

*optimum = } [c/(b+bp)]2
) The "unusaal"’.‘square oot model we uscﬁ to derive the production function appears to be e N
I our experience, & model that is suitable for most situations showing diminishing returns. oo

As far as this particular problem was concerned, we were confident of the ad hoc validity of the

57 $58




model and in fact latterly we observed that this model is not unusual because it has been very
successfully used in some of the latest work on "economics of fertilizer use” in lowa State. But
the adaptability shown by this model in some of the applied problems, makes us feel that
this model can claim much more than mere ad hoc suitability. A further investigation was
thercfore initiated by us in order to make a comparative study, on the basis of certain accepted
econometric criteria, of some popular mathematical madels used for fitting curves on
univariate fertilizer response data. This investigation is now proceeding and the results so

far have been very revealing.

Agri-Metecrology

(a) Meteorological Stations
The Meteorological stations at Bandirippuwa Estate, Ratmalagara Estate, and the [solated
Seed Garden, have been maintained satisfactorily and the recordings have been made uninter-

ruptedly.
(b) Agri-Meicorological Sindics

Due to pressure of work in our substantive field of activity — namely Biometrics — hardly
any time could be devoted to agri-meteorological studies.

However the analysis of the incidence of dry spells ifi the main coconut growing areas of
Ceylon which was commenced during the previous year, was completed. Details are not given
due to lack of space. A summary of the findings will be embadied in an article that will be sub-
mitted for publication in the Ceylon Cocomut Quarterly in due course.

Rainfall 1961 and Crop Prospects 1962
Rainfall .
The rainfall in five stations representative of the important cuconut growing areas is
given below.
Crop Prospecis

In most coconut growing arcas, except Kurunegala, the total rainfall during 1961 was appre-
ciably lower than in 1960 which happened to record the best rain{all for coconuts in recent times,
In Chilaw and Madampe areas, the total rainfall was even lower than average. :

The effective rainfall too was lower than 1g6o except in Lunuwila and Kurunegala areas,
though generally it was above average. i

However the distribution of rainfallin all these areas is very favourable——being considerably
better than 1960 or the average for the last ten vears. '

Therefore in all thése areas, coconut c¢rops should continue to maintain the upward trend
shown during tbe last few years. Even Chilaw area whose rainfall has been even below average,
one could expect anything above average crops. 1t however the rainfall during the first quarter
of 1962 fails us, then, the last crop of 1962 may disappoint to some extent; but will not offset
the optimistic picture of the whole year's crop. .

a8
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- Rainfall.
2 The'rainfall in five stations representative of the important coconut growing areas is given below,
Total Rainfall Effective Rainfail = Distvibution Indices
Area
1961 1960 i Ae. 53-6o 1901 l 196bo 1 Av. 53-60 16061 ; 1960 | Av.53-60

!

o I

|
Lunuwila {b/e) 84.5 88.5 78.9 83.8 83.1 74.5 (i} 2.326 1.83 ' £.76
{ii} 2.90 a.77 1 2.81
Madampe (r‘e) 6.2 73.1 66.0 f4.2 72.2 63.9 i) 2.04 1.64 1.04
{ii) 3.48 2.66 | z.35
Chilaw 58.8 | ws5.7 63.3 58.8 74.3 59.7 (i} 1.96 1.0 1.44
‘ ' {ii} 3.08 2.53 2.04
Puattalam 6.3 35.0 45.8 4€.3 47 .4 43.1 {i}1.85 1.40 I.24
(i) 2.47 1.93 .50
Rurunegala 84.2 72.2 86.5 84.2 70.4 76.3 {i}2.74 1.90 1.82

Gy 3.4 2.60 2.68
*The distribution Indices are the values of MEAN over the z- and 3-year movin
| ¢ the values o STD. DRy, over fe #-and Jye Mg

averages of monthly rainfall totals corrected for maximum effectiveness (i.e, 14 inches],




Production and Exports

{a) Production

The estimated production of coconuts in Cevlon for the year 1961, is 2,706,000,000 nuts —
the highest since rg32. This production is 18.4Y%, higher than 1960, 17.0% higher than last
five years' average and 1.8% higher than the earlier peak production recorded in 1955,
(b} Exports )

{i) Quantity

Total quantity of major coconut products exported (in terms of nui equivalent) in 1961,

is 1,373,000,000 nuis — this being 490.9% higher than 1960, 27.3%, higher than the last five
years’ average, and 10.9% lower than the previous record exports registered in 1955.

(i} Value

The average value of exports in 1901 is Rs. 148,32 per 1,000 nuts— this being 21.29%, lower
than 1960, 17.8%, lower than the last five years' average, and 42.6%, lower thau the previous
record in 1951

Publications

{a} A joint paper with Dr. D.A, Nethasinghe Soil Chemist, €oconut Research Institute,
on "“Optimum fertilizer dosages for coconuts’™” was read at the 1961 sessions of the Ceylon Asso-
ciation for the Advancement of Science.

() A paper entitled “Statistical Control of high variability in experimental yield
data pertaining to young coconut palms” is being prepared for publication.

{r) A paper entitled “Some noteworthy features of the initial flowering paitern of a coconut
plantation” has been submitted to the Editor, Ceylon Coconut Quarterly, for publication,

Honorary Work

The Biometrician was consulted by the Soil Chemist’s. Division of the Rubber Résearch
Institute of Ceylon in the design of experiments and analysis of data.

V. ABEYWARDENA,
Biomeirician,
Coconut Research Inslilide,
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in check, to a very great extent.

ANNUAL REPORT OF THE CROP PROTECTION
DIVISION. |

INTRODUCTION

During the year under review, a notable pest infestation was the appearance of the Coconut
Scale pest (Aspidiotus destrucior), in unusual cut-breaks. This pest has been known, to eceur
in coconut plantations for several years back, but it has not appeared so extensively as it occur-
red during this year.

La its control, the spraying of kerosenc oil emulsicn was found to be effective. The difficulty
encountered in the application of this insecticide was the spraying of tall palms. However, with a
number of power sprayers and the few field Officers available, a campaign to control the out-
breaks, was put into operation. At the end of the year, some estates were yet awaiting spraying
of affected palms. Those that were treated recovered very satisfactorily; only a single spraying
Was necessary,

With such a control programme in hand and with limited staff, it was not possible to devote
time on 2 detail study on the bionomies of the pest and estimate the loss due to damage. How-
ever, it has been observed that as the youngest fronds are not infested, the palms could recover
satisfactorily that they did not show declining symptoms,

The out-breaks of the Coconut Scale pest was phenomenal during the year under
review, as compared with several years back; yet the damage done by this pest, falls
less important to the Red Weevil pest (Rhyncophorus ferrugineus) which remains to be the most
destructive pest of the coconut palms in this country. Its occurrance has slightly increased
with the new plantations under the rehabilitation scheme, and also due to the negligence in
treating or -destroying affected palms. '

2t During the studies of this pest; in the field, some interesting features in its control have
been noted. Firstly, some estates are almost free of this pest damage. Those that are affected,
form a group indicating a codony of affected area. The vigilence and preventive measures are in
real demand in plantations within these affected colonies. In those plantations which are not
in close proximity to such colonies, the expense in vigilence and preventive treatment can be
lessened. '

Secondly, it takes considerable time for populations to get built up, to that extent of an
out-break. The out-breaks recorded up to now, du not indicate an ever increasing population
rise, as natural control or the growth of palms beyond the age of susceptibility keeps the pest

‘_I‘hi;'diy, the appearance of the pest is s0 sporéchc and the damage so scattered that mass

"scale treatrment is necessary for preventive measures. Very often, the damage is not extensive
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enough to warrant repeated treatment of unaffected palms for the mere sake of prevention, with
stch a low probability of the incidence of damage.

The treating of infested palms with a systemic insecticide like systox or metasystox was
efiective in destroying grubs inside palms. These insecticides are not readily available, particu-
larly, to small-holders, Again, where the incidence is low, the cultural treatment of scooping out
and removing grubs, remains to be the cheaper method of control.

Before any methods of chemical control could be considered, the practice of phytosanitation
has to be seen to. From field studics, it has been observed that negligence in destroying infested
palms which are beyond recovery, remains the main source of increase and spread of this pest.
In any infested area, where even a large colony has got itsell established, it has been observed
that by the practice of phytosanitation alone, without chemical treatment, the pest could be
brought down considerably. This method of control was recommended strongly to small-holders,
who found it difficult to resort to costly treatments with chemicals. '

The control of the coconut caterpillar pest (Nephantis serinopa) by biological methods has
been mentioned in the past reports. Its work was further advanced by the opening of a Parasite
Breeding Station in Batticaloa. At this station and also at the Insectary at Lunuwila, the mass
breeding of parasites was done. These parasites were liberated in the pest affected estates, in
ali the districts; a larger number of them was required in the Eastern Province where the past
is almost endemic. .

The Colombo Plan Entomologist, working at the Batticaloa Station, conducted research
in the breeding techniques of parasites captured in this country and also those imported from
foreign countries, He has been successful in finding methods of mass breeding the parasite
Stomatomyia bezziana. After a study from the recovery of the parasites that were liberated in the
field, it is possible now to select those that suit well to particular districts.

- The Indian Station of the Commonwealth Institute of Biologicat control supplied parasites
and conducted studies in Bangalore. When populations of the imported parasites were sufficiently
built up, bere, it become unnecessary to import further consignments.

The presence of some pre-maturely declining palms in the Southern Province has been men-
tioned earlier. The cause of this pre-mature decline, following a leaf scorch, is yet unknown,

The stages in wiuch the decline takes place has been broadly separated into three; the first.
symptoms to appear is a leafl scorch on the tips. of mature fronds. 1n the next stage, the leaflet
scorching is more advanced and present in fronds towards the middle of the crown. In the last
stages the crown diminishes in size, so also the nuts and the yield drops rapidly, The trunk
tapers. Eventually; the small crown may drop off. It is reported that palms die within 2-6 years

after the first symptoms are observed.

The condition of these palms in the advanced stage, can be easily mistaken to those which

. hava declined and tapered due to causes like senclity, hard soil waterlogged conditions; general

debility of a dud palm and so forth,

Whether nematodes could be the cavse of the decline of these palms was lgoked into.
In this investigation, directions were obtained from the Nematalogist of the Tea Rescarch
Institute, Talawakelle, through the kind permission of the Director, T.R.1. The preliminary
observations did not reveal a possible association. However, a more extensive examination had
to be put off for the next vear.
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Whether this condition is an uncommon disease, is a matter that Las to be ascertained
through unceasing investigation. The coconut cultivation in this country is already beset with
pestilence, though not so heavy as in other countries, but until what has now appeared is diagnosed.
it is feared what grip it would take in its toll, as its cause and lmitations are unknown.
It could perhaps be also only a localised condition,

As the next step in the investigation of these declining palms, a survey was planned out
by the end of this year for the purpose of obtaining precise information on loss of palms, rate of
decline, and other data so vitally necessary for an investigation of this nature. The survey should
indicate the magnitude of the problem and what investigational measures should be adopted.

1

1. THE BIONOMICS AND CONTROL OF THE RED WEEVIL PEST
‘ (Rhyncophorus ferrugineus)

. {i) Ecology

Field studies have revealed that breeding takes place in infested palms which if not treated
or destroyed become sources of further infestations that spread out. There are colonies of infesta-
tions in definite localities. A report of its presence in one plantation, usually, proves its presence
in the neighbourhood, Yét, the pest is not evenly distributed like the Rhinoceros beetle.

In some areas, until the first infested palm fall, there is no visible indication of an infestation.
When the first affected palm is noticed, the population density wounld have risen to an extent
as to infest about ten more palms in that locality; if no control measures are adopted there will
be a gradual rise in the populations. '

It has been abserved that due to the sporadic nature of the infestations, mass scale treatment
is worth the costs, only if a large number of palms are affected, or will be affected. From a study
of the infestations it has been found that the extent of damage is not great in all places. There-
fore, a control campaign has to be adjusted, relative to the probable damage which can be esti-

-mated in different localities, from records of Red Weevil infestatipns in those localities,

When the pest does not appear at all, even the cost of regular inspection is unwarranted;
actually, in some plantations, inspection is not done, even to look for the first attack. When the
festation is low, regular inspection and treatment may still be uneconomical. The chart
below indicates, stages at which regular inspection and treatment, which js costly, can be
considered.
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2 charr fluitrating the valus of Inspaction and treatment i the
control of the Red Wenvil pest,

Years i I 3 4 5 % 7 8 9 ]
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Explanation--

At 3 mortality rate of | paim, | yr. old per acra par annum, o
Regular inspection is optional '._-..:.

At & mormlity rate of | paim, 6 yr. old. per acro per annum. ¢
Regular inspection it warranted . "

At 3 mortality rite of 3 palms. 7 yr. old, per acre per annum, | o
Regular inspection and preventive treszment B warranitd

Fic. I

(iiy Chemical Control _

The injection of a systemic insecticide by means of a tin funnel yet remains the most satis-
factory. method of application of insecticides. In trials with Metasystox, it was observed that
the rate of intake of the dilutivn is slower in harder wood of grown up palms {experimented
with 8 year old palms). In these palms, the intake was faster when the funnel stem was pushed

right into the centre of the trunk.
In an experiment to place the insecticide (Metasystox) in several holes in the trunk,at a

*. Jow dilution, the results showed phytotoxic effects on the stem.

(8) THE BIONOMICS AND CONTROL OF THE COCONUT CATERPILLAR PEST
(Nephantis serinopa). A

A parasite breeding station was opened at Batticaloa in the Eastern Province. Mass breeding
of parasites was done at this station and also at the Insectary, at Head Quarters.

A report on this project has been presented by the Colombo Plan Entomologist. (Vide page
4). Two Senior Technical Assistants were trained in parasite breeding, by the Entomologist,
at his station, - ’
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(3) The Coconut Scale (Aspidiotus destructor) and its Control A

P

Past records of this pest, indicate its appearance in out-breaks of five to ten per year. Since
last year, the number of out-breaks has increased. Its distribution <luring the year under review
is illustrated in the diagram below.
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The trend of infestations that appeared during the past seven years are represented
graphically in Figure 3. '

Cocanyt Scale pett out-brusks 19351941,
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(i) Ecology _
1n a heavily infested palm, over 10 t0 15 fronds may turn yellow. A loss of yield is expected,
but no decline to a fatalextent occurs. Single infestations over 10 to 12 acres have not been observed.

Climate has a profound influence on the well-being or decline of this pest. Once established,
it can remain tolerant to short periods of rainy weather, without effective control by the rains.

The populzition densities recoyded on coconut leaflets were indicative of three generations
infesting a’ single leafiet. :

1t would take nearly four good dry seasons for an increasing population to reach out-break

proportions. Under natural conditions, with the increase in the pest population a conconiitant

increase of its natural encmies has been observed, Even with no control measures adopted, the
cumulative effects of natural enemies and changes in weather, has brought several infestations

under control in about an year's time.

(i) Chemical control _

The spraying of kerosene oil emulsion is a very quick method of contrel. This treatment
fias shown ta be very cffective in arresting the spread of an out-break. The diagram below illus-
trates the effects of spraying kerosene oil emulsion. Over 609, kill was obtained in a single spray-
ing within five days time. The results so obtained are in spite of heavy rain soon after the spray-
ing was done. ' ‘ ' .
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Caconut Scale infestation—belore and after spraying
keresene oil emulsion

O

5 days after treatment infested area shaded.

e 1V

In the recommendations for the control of this pest, the need for vigilance for the appearance
of this pest and the cheap and effective treatment by cutting and burning in the early stages,

was pointed out,

repeatedly.

(4) Leaf Blights and their Control

A leaf blight disease broke out on young palms in sume land development colony allotments,
in the Puttalam district. The parasitic fungus Hebminthosporivm incurvatum was associated

with the disease as its cause.

An experiment to find the efficacy of fertilizers in the control of this disease was carried out.

Classification of palms — affected palms were Latugomed into thxcc stages viz. Incipient,
Intermediate, Advanced.

’E‘matmcntg (1)
(2)
(3}
(#
(5)

N,P.K {x lb. each)
NoP1 Ko

Nz Po. K

No, P1. Ky
Control

Degree of infection -— was taken from lesion counts of leaf samples.

Experimental results — Three months after treatment, the disease showed a 40%, decline
-, in the treatment comprised of 1 1b. of Muriate of Potash and 1 lh of Saphos Phosphate. The
Tesults are 1111:str1ted furthor in the Figures 5 and 6 helow.
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Leslon counts in diseased and healthy palms

av./plot before and after treatment:

Before treatment ' 3 mths. after treatment

Columns—Left-right  Advanced. Intermediate. incipienc
and healthy stages.

Fi. V

08




Col"'“(o\

’ Feb."

< ——
o o e,
—
E
a
o
~
>
b
3
£
E
EN
S
[+ 3]
oo
o &
"
2w
< &
ES
o
W
oo
I=
bl
-
t
£
o
Pl 8
£ L3
-
=
&
-~
a
—_
d
]
g
v
L)
h=d
o
[

60

500 ~

400 -

301d/vi0y cae

3

51uUno3 yoise

200

May

Fic. VI




{5) Bud Rot and Its Control

In the course of an experimental treatment against bud rot disease on young palms, it has
been observed that prophylactic treatment becomes excessively costly. For protection, it is
necessary that all palms in the affected area, should be treated, periodically. Due to the sporadic
nature of the disease and its scattered appearance, it is not possible to isolate areas into blocks
for preventive treatment. Costly treatment is warranted only when the incidence of the disease
is so great as to cover a large area of the plantation. The bud rot disease does not assume such
large proportions.

The total loss of palms in some estates may still be considered heavy. But a control ex-
perimcﬁt conducted in one of these estates, did not show up efiects of the treatment, beneficial
or other-wise, because the incidence of the disease was not extensive enough. In this estate,
the total loss for a number of ycars together may be considered heavy, but if treatments are
done for that period it will be uneconomical.

The cheaper method of control, that is by cutting off the affected bud leal and applying
tar on the cut surface, is possible when detection is done early.

Among the fungicides, Pordeaux mixture or paste, vemains to be satisfactory for treating
isolated palms where individual attention could be given. :

The Plant Pathologist of the Department of Agriculture in his laboratories at Peradeniya
has been able, successfully to isolate from disessed coconut buds the fungus Phytophthora
palmivora. Alter inoculating coconut seedlings, the typical symptoms have also been observed.

Further work, with the co-operation of the Plant Pathologist, Department of Agriculture
was considered.

{(6) The Pre-Maturely Declining Palms in the Southern Province
The presence of some declining palms in the Gonapinuwela village, near Hikkaduwa in the
Southern Province, has been mentioned in the past reports.

The typical symptoms are, in the carly stage, a scorching of leaflet tips of the older fronds.
In the intermediate stage paims, the scorching efiects are found on fronds towards the centre
of the crown. In the more advanced stages, the crowns diminish in size and 5o do the nuts. The
vields fall low. Later the diminished crowns may fall off. .

The rate of decline has been assessed by plaiters in that locality, who report the period to
be 2-6 years from the time the furst symptoms are observed to complete death of palm. The
. loss of palms per anrium is variable and the reports so far obtained are unreliable.

It became evident that a proper survey should be conducted to gather information such as-— -

_ (iy Incidence
“w (i) Distribution
(iii) Rateof decline
{iv) Lossof palm (per annum)
{vi Other data on history, agronomic practises, etc. .

Such a survey was planned out towards the end of thie year; the work will be taken in hand
carly next year. Also, included in this survey, is the study of {he rate of decline and pathological
observations on some selected palms. ) :
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Early in the year, a study was conducted to look inte nemathode infestations. This work P
was done with directions obtained from Dr. M.T. Hutchinson, Nematologist of the Tea Research 5 i
Institute, Talawakelle. .

Some of the results obtained in this study are tabulated in table below., -

Nematodes extracted from soil near palms, prematurely declining and healthy— ,; 7 |
Pt

- Nematodes per 100 gms. soil X5 estates. PO

S g | “I; .

Stages a8 2 - z n P

§ E s |sEl e 2B E| 2 o

o LR N @ | & | & | T @ ; :

'. i [

b

1 o 0 559 . 6o 1 3 0 0 : !

Incipient a 0 48 417 1 IO 3 13 1 0 3

- _ 3 o 10 88 114 0 18 0 4 |

e e G

1 2 8 | 245| 88 3 3 8 I

Intermediate 2 0 | 439 291 6 o | 113 2 o} ‘ %i

3 i

3| = =/ =] -y~ -1~ L

i |

’ o

1 0 0 g3 | 22 11 3 3 o b £‘

A ¢

Advanced 2 0 o 15| 25 0 o o o S HRE
3 o o o 0 2 o I 0 jf ‘ j .
. T

I o j. o 209 | 118 3 17 I 0 1" 4

Healthy ’ z 56 5 419 | 30 9 17 I o |- e li

| 3 o} 66 | 2071 2z | o 0 0 0 j

. ‘ - ’ 3;

+  The figures do niot indicate any corelation. Further examinations were considered. ]‘ it
(7} Other pest infestations and incidences of diseases AR
{i) Termites. (Odontertermes Sp). : : b

Reports of termite damage on transplanted seedlings were received from the Southernt |
Province. The new planting scheme in the Citronella lands used the insecticide “Aldrin” success-
fully in the control of this pest, '
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(i) The Biack Beetle (Oryctes rhinoceros)

There were no reports of serious damage by this pest.
{iii) The Nottle Grub (Parasa lepida)
3
’ Small infestations of this pest appeared in some districts. After the prompt attention taken

by the superintendents of these estates, by destroying infested leaves, and also by spraying
insecticides, the imminent out-breaks were prevented,

(iv) Leaf Blights (Pestalotsiopsis palmarum and Helminthosporium incurvatum}

Reports of young palms affected by leaf blight disease were received mostly [rom Land
Development Colonies. Tt was observed that these palms were not manured and watered during
the droughts. The land was also intercropped heavily. The loss of palins was however, below

10% in the affected plantations.

As a control measure, the fertilizing of these palms was recommended.

(8) Leaflets and Articles
Advisory leaflets were prepared on:

(i) The Red Weevil and its controt
(ii) Termites and their centrol

The following articles for the Ceylon Planters’ Review were prepared. o,

(i) The Coconut Caterpillar control project
; (i) Termites and their control
: {iii) Teach and practise safety in the use of insecticides

The Ceylon Coconut Quarterly, Volume XI Nos, 1-2 published the article The Rhinoceros
Beetles in Ceylon” Parts TIB and T1G by Hillary F. Goonewardene, .

{g) Training _
The training courses followed by officers are as follows:— p

{i) The techniques of Nematode extraction, | F. Kirthisinghe, 0.1.C., Crop
under Dr. M.T. Hutchinson, T.R.1., Talawakelle j Protection Division. .

{ii) Parasite Breeding under the Colombo Pla;n Y S.M.P. Subasinghe, Snr.Tech!
Entomologist { Asst. Mr. P.ACR. Perera, Sor.
- Tech. Asst.

. ~

The training courses granted to visitors were as follows—

(i) Methods of Crop Protection in Coconut 2\ To some students in Coconut
Cultivation { Plantation Management.

(iv). A few overseas visitors, who spent short periods in the Division, were given instrue-
tions on the methods of crop protection in Coconut cultivation as practised in this country.
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{10) Conferences

A paper on the Present Situation of Pests and Diseases and their control in Cevlon (1¢61),
was read at the F.A.(),, Conference at Trivandrum, India,

The Division staff participated on the Fiekt Day for the Low Country Products Assaciation.
The Division Staff participated in the Annual Conference of Fiald Officers at Headqguarters.

A talk on Coconut Scale and its control was given to the Negombo-Chilaw Planters' Asso-
ciation,

(11) Staft

Lt is with much regret that we record the retirementof Dr. Hillary F. Goonewardene former
Crop Protection Officer, who went to America for post-graduate studies. During his term of
office, he has contributed valuable literature on the Rhinoceros heetle, the Red Weevil and other

pests and diseases of the Coconut palm. He initinted work on parasite breeding at the Institute, |

He expanded the activities of the Division in various ways,

() Promotions. Mr. ].G. Pinto, was promoted to the post of Field Assistant, attached
to the Parasite Breeding Station, Batticaloa.

(i) Granted permanent employment.  The following officers were made permanent in their
- posts: ’

Mr. K.M.J. Fernando, Insectary Attendant,
Mr. D.M. Jayakody, Insectary Attendant.
(i} Recruitments, -

Mr. W.S.J. Fernando was recruited, Insectary Attendent Temporary,

{12) .Crop protection service

. The Crop Protection scrvice unit was in great demand throughout the year for spraying work
- against the Coconut Scale pest. With the use of a single power’sprayer it was possible to spray
- tall palms from the ground, at a speed of about 56 acres per day. When the men in the estate

get trained for the work after some days of spraying, a few more acres could be covered per day.

The spraying 'Gperations carried out by this unit were very satisfactory, ’

N : J.K.F. Kirthisinghe,
N Officer-in-Charge Crop Protection Division.
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ANNUAL REPORT OF THE COLOMBO PLAN
ENTOMOLOGIST FOR 1961

INTRODUCTION

1 arrived in Ceylon from India on 20~11-1960. My services have becn placed by the Govern-
ment uof India at the disposal of the Government of Ceylon under the Technical Cooperation
Scheme of the Colombe Plan for assignment as Entomologist to the Coconut Research Institute
of Ceylon. -

1 reported for duty as Entomologist at Coconut Rescarch Institute on 21-11-1960. F.N.
and assumed charge of wark connected with the biological control of the coconut leaf caterpillar,
Nephaniis serinopa Meyrick, which in recent vears has been causing more damage than in the
past in Ceylon.

(2) Staff (At Batticaloa and Lunuwila)

Mr. Edwin Dharmaraju —  Colombo Plan Entomalogist
Mr. P.ACR. Perera —  Senior Technical Assistant
Mr. S.M.P. Subasinghe — —-do—

Mr. J. Graeme Pinto —— Field Assistant

Mr. Mervyn [ Fernando — Lab. Attendant

Mr. Marceline Jayakody i — o

Mr. S. J. Fernando -~ o~

The Colombo Plan Entomologist was stationed at Batticaloa and visited the Parasite
Breeding Unit, Lunnwila once every month to inspect the progress of breeding work.

(3) Establishment of Parasite Breé&llng Station at Batticaloa
A Parasite Breeding Station for the mass brecding of different parasites of Nephantis

. serinopa M, was opened at Batticaloa in the Eastern province on 10-2-1661. This is in addition

to the Parasite Breeding Unit already in existence at Lunuwila.

© Ganction has also been accorded for the construction of a. permanent building for the
acw station at Mylambavelly nutsery; which is about 6 miles from.Batticaloa; on the Batticaloa.
—Polonnaruwa road.

(4) Pest position

During the year under review the caterpillar pest Nephantis serinopa M. was noted in
Fastern, Western, Central, Southern and North West provinees, It was severe in certain parts

74



of Eastern, North Western and Southern provinces. Among the estates affected were Puttuku-
dirippu and Pottuvil estates in Eastern province, Iranavilla, Mahayaya and Gurugoda estates
in North Western province and Sitrakala estate in Southern provinge.

b
(5) Preliminary study of indigenous parasites ‘ : Eﬂ!ﬁ -

Studies were conducted on the parasite complex available in different tracts during the
course of the year. While the parasites A panteles taragamae Vier., Stomatomyia bexziana Bar.,

Braclymeria nephantidis G., and Diocles sp. arc available freely in nature in the Eastern province, S
the larval parasite Perisierola nephantidis is found only in small numbers. The other larval G
parasites (viz) Microbracon brevicornis W., and Elasmus nephantidis R., are conspicuous by _—
their total absence. It is therefore felt that while the indigenous parasites should be allowed to A
play their vole, attempts should be made to colonise Microbracon brevicornis and Elasmus nephi- AL

antidis by laboratory multiplication and large scale field reléases.

Trichospilus pupivora F., an effective pupal parasite in India, is both a primary as well as a
hyper-parasite in Ceylon. It is found to hyper-parasitise puparia of the tachnid Stomatomvia
bezziana Bar. with the result that its importance as a primary parasite is very much reduced.

Although large quantities of the other pupal parasite Tefrastichus israchi M&K., have been
released in the Southern provinee, field recoveries are not very encouraging. This is being studied
further. In South India (Kerala) it has been recorded that there was nearly 809, recovery in the
field.

(6) Breeding of parasites

The following parasites were under rearing :—- 1t
{«)  Microbrucon brevicornis W. —  Larval parasite j 5 i
() Perisicrola nephantidis M.  — —dg- o
(¢) Tetrastichus isracti M & K, — Pupal parasite ' g

(@) Trichospilus pupivora F. - ~to—

Of these, parasites {¢), (b)) & (c) have been bred from the nucleus material imported from i
India during 1960 through the Commonwealth Institute of Biological Control, Bangalore. T
Nucleus material for parasite (d) was obtained locally.

The larvaal parasites were bred throughout on caterpillars of the stored product pest Coré_ym B

cephalonica. : ,;3
The pupal parasites were bred on pupae of Corcyra cephalonica, Prodenia litura and Nephantis g

. t : i
serhopa. : i 3

g Tt was found that the alternate host material in the laboratory Corevra cephalonica thrives
%, better on ihaize flour than cholam. The eatire life cycle is completed in 29 days. In addition,
“muize flour is cheaper than cholam., b

AT e e e i b it e D o i

The maximum temperature recorded during the year at Lunuwila was 88°F. At Batticaloa,
the temperature shot upto go°F. during the month of August. The temperature stood beyond
90°F for a total of 15 days during August and for 6 and 4 days during the months of July and
September respectively. :

?

4
L e i i b e
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With the rise in temperature, commencing from July, there iwas a sharp decline in the egg-
laying capacity of the females accompanied by high mortality in both the sexes. Special pre-
cautions like increasing the number of fecds, setting the cages almost immediately the parasites
are ready for ovipositing, increasing the vigour of the parasites in the laboratory by mixing
them up with adults secured in the field ete., were some of the measures taken to overcome the
disadvantages of the high temperature. In addition, as far as possible, breeding work was done

during the cool hours of the fore-noen and afternoon.

(7) New parasites brought under laboratory rearing

The following parasites, which were not under rearing before, were brought under laboratory
multiplication. The staff were trained in the breeding techniques of these new parasites: —

(a) Elasmus nephantidis R. ——  Pre-pupal parasite
(b) Stomutomyia bezziana Bar  — Larval parasite
(c) Trichogramma minutum R. — Egg parasite

(8) Production and release of parasites

The combined out-put of the two stations during the year was 38.80 lakh parasites. Of
these, a total of 12.37 lakh parasites were released as detailed below :

of;‘f?ffm No. of parasites released i the various

S No| Nuwme of the parasite | at Baiti- prowmnces Tatal *

caloa & parasites
Lunu- . released
wila Ep. W.pP.|C.P.| SP. |[NWP

stations 1 .

(x) | Microbracon brevicornis W, 12,31,44001,73,500 13,000 |1,600 {83,200 1,44,0001 4,059,500

2} | Perisierola nephaniidis M. 1 5,59.420) 77,400} — 200 | 26,500 | 53.800] 1,58,100
3} | Elasmus nephantidis R. 6,940 88, — | — - — 880
{4) | Tetrastichus isracli M&K. 111,05,900 1638500 — | — |38,400 |1,10,950| 3,13,200
{5} | Trickospilus pupivora F. 9.76,960]1,62,400]. — | — 137,200 1,50.750] 3.59,350

| ' 38,80,660]5.78,030 (3,000 [1,800 [1,85,300(4.69,100 12,37,030

-

The above parasites were released in 56 cocoan estates affected by the pest.
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% Laboratory studies on the behaviour of the different parasites
The following are some of the observations made during the year;

(A} Trichospilus pupivora F.

i} Average No, of days taken from time of parasitisation to cmergence of
adults with pupad of Prodenia litura as host material

{ii) e — with Corcvra cephalonica ns host material
(i)} Average No. of parasites emerging from each pupa of Prodenia litura
{iv) —do— with Coreyra cephalonica

(B) Tetrastichus israeli M & ¥,

(i) Average No. of days taken from time of parasitisation to emergence of
“adults with pupas of Prodenia litura as host material

i) —do— with Corevru cephalonica
{iii} Average No, of parasites emerging from each pupa of Prodensa litura
{iv) ~do— from Corcyvra cephalonica

(16) Exchange of parasites with other countries

} 17 days

- 16 days

} 15 days
—  15days
- 232

Biological control for its greater effectiveness, depends to a large extent on the natural
agents (viz: parasites, predators etc.), introduced from other countries, in addition to conser-
vation of the native beneficial agents. Imported natural agents also have the great advantage
of being usually free from hyper-parasites. With this in view, ona request made by us, the Direc-
tor of Agriculture, Government of Andhra-Pradesh, Hyderabad and the Director, Central
Coconut Research Station, Kayangulam, Kerala State have kindly agreed to exchange parasitcs
with us ona reciprocal basis, involving no cost to either country. This arrangement is working

very well and we have already received many consignments from India.

The Colombe Plan Entomologist is in contact with the Entomologists in Pakistan, Burma, -
- Thailand etc., regarding obtaining parasites, which are not available in Ceylon.

. (i 1) 'Misceuaneous

_ I'f'ar:isites and hyper-parasites collected in Ceylon during the year were sent for identifi-
cation to Dr. E.O. Pearson, Director, Commonwealth Institute of Entomologv, London,
Y -

N
A

Edwin Dharmaraju,
Colombo Plan Entomologist, Baiticaloa.
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ANNUAL REPORT OF THE SOIL SURVEY
UNIT

In 1g61 the Soil Surveys were conducted with great emphasis on aerial photo interpretation.
Secondly the wark was either semidetailed or detailed, and was mostly carried out in the mar-

ginal areas,

The Koddiarpathu Soil Survey
This is a coastal area in the Kathiravelli one inch sheet, between Mudduchchenai and Punaidi.

Rainfall and Vegetation
Average annual precipitation was between 50 "—75 ",
jungle.

and the vegetation was a thorn scrub

Geomorphology
The landform was a mature coastal plain bounded by two rivers, the Uppu aru and Shavar
aru. The meander bends of the former gave rise to an associated flood plain, which formed about

20%, of the area.

Soil Classification _
" Soils of the flaod plain were sandy clays, with massive structure, and high water table.

Land use: No coconut palms were growing in the area. Land use was for paddy cultivation.”

Coastal sands: These were loose sandy soils, which were sli;ghtly loamy towards the
flood plain. The water table was high. '

Land use: Coconut ‘palms grown in smallholdings such as at Mudduchenai were thriving,

and very large nuts were produced. ,

Mineralogy: The coarse sand fraction consisted of quartz with ferric inclusions. The
heavy minerals of the fine sand fraction consisted of garnets, rutile zircon, illmenite and mag-
netiteThis demonstrates the sedimentary origin of the soils, these being marine and river sedi-

ments.
Soil Survey of Sampur in the Trincomalee one inch sheet

Two large lagoons in the area gave rise toa marshy plain which composed most of the land.
The soil here was a solonetz, and the only land suitable for coconut ¢ultivation was a narrow

coastal strip, as at Ilakantai, which was composed of coastal sands.
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SOIL MAP OF THE ANDGIAMA CATENA
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Soll Survey of Andigama (Battu'uoya - Wariyapola one inch sheet)
The soil survey of Andigama was on flight lines A 31, A 32, A 33, and photo numbers 6o,

61, 54, 53-

Rainfall and Vegetation
The average annual precipitation was between 50
forest climax.

775" ind the vegeiation was a dry zone

Geomorphology:  The landform consisted of rounded hills and shallow valleys, and the
chief drainage system was the Ratambala oya and its tributaries.

Geology: Basement rocks were black and brown shales. These coniirm the Jurassic
history of the area round Andigama. In the Southern region were rocks of the khondalite series.

Soil Classification: The Andigama Catena

The Andigama Catena consists of (#) The Ratmalagara series on the hilltops and upper
slopes (b) The Andahena series, on the pediment (¢) The central ficad plain extending towards
Anamaduwa (¢) The peripheral plain which is the basin of the Ratambala oya which comprises

the Ambakelle Series.

Diagramatic Representation of the Catena

It is possible that the Ambakelle series is developed by deposition of river sands on weathered

rocks of the khondalite series.
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Ratmalagara Series
Gravelly clays on the summits and upper slopes of the catena.

Land use:  Middie class schemes for coconut cu[tivati(}n at Nugdwila and Siyambalagas
oo - . . ~ N [ yove Mo - =
wewa were not successfifl, et . T {7

Andahena Series : .

This is formed on the lower slopes of the catena, the quartz and gravel being transported

material from the summit. There is evidence of slight laterisation and most ‘of the feldspers have.

been kaolinized, ’

0 —14" 10YR 4/3, loamy sand, roots good, moist, blocky: structure changes to
14" —33" 10YR 7/4, loamy sand, moist, yellowish brown mottling, horizon change clear to

337 — 47" 10YR 6/3, Very coarse sandy clay, moist, very sticky and pla;stic. Quartz apgﬁ!ar
‘ or rounded. Few feldspers present, kaolin present. .
47" —72" Coarse sandy clay, very sticky, plastic, kaolin abundant, -

O

Flood piaing _
The base of the Andigama catena consisted of a central alluvial plain that stretched from’
Periyamaduwa towards Anamaduwa. The soils were water logged with gleyed horizons:

t

Land wse: Paddy cultivation K : TS

Lo &

Ambakelle Seriés

Soils were sandy lodms on top, with a sub soil of sandy clay. This series has been described
in earlier reports, e.g. Battuluoya soil survey.

Land use: The best soils were in this series as illustrated by the thriving coconut lands at
Pothukuluma, parts of Serukelie and Ambakelle, : - .
" The mineralogical study of the Andigama catena is being céndu'ct'cd_ to find the origin and

-interrelationships of the series.

K. 5 0 Perera, \
Officer-tn-Charge, Sosl Survey Unit, ‘
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ANNUAL REPORT OF THE
ADVISORY DIVISION

Free advice and demonstrations, in regard to Coconut cultivation, was continued to be
made available to Coconut growers through a network of officers stationed in various parts of
the Island. In addition, these officers have carried out inspections under the Coconut Fertilizer
Subsidy Scheme and the Citronella Subsidy Scheme. Besides the above, free detivery of seedlings
from Coconut Research Institute nurseries have also been made by the Field Stafi to those
persons who desired to have such assistance. '

In carrying out this extension service, the staff have visited a number of large and small
holdings and provided owners of lands or those in charge of them, information, instructions and
demonstrations on improved methods of planting and maintaining Caconut lands. These persons
have, in most instances, been given assistance on methods of new planting, replanting old
and uneconomic stands, care of seedlings, soil and moisture conservation, draining of low —
lying areas, diagnosis and control of pests and diseases, importance of manures and their appli-
cation. Demonstration.Centres, to serve as visual aids for the benefit of Coconut growers, that
had been established at Koggala, Pallai, Mundel, Hettipola and Ratmalagara continued to be
maintained while work on a sixth at Alampil was initiated during the year.

Summarized below is a statement of the work done.

1. GENERAL ADVISORY VISITS TO SMALLHOLDINGS AND ESTATES

A. Small Holdings

I. No.of holdings visited for general advisory work 5246

2. No. of holdings visited for soil conservation work ) 150

3. Extent of drains traced for soil conservation work 2211 chains

4. No.of holdings visited to advice on draining of low lying lands 47

5. Extent of drains pegged in these holdings 278 chains

B. LargeHoldings

1. No. of holdings visited for general advisory work 774

2. No.of holdings visited for soil conservation work " 47 .

3. Extent of drains traced for soil conservation work ~ 1819 chains

4. No. of holdings visited to'advice on draining of low lying lands 12

5. Extent of drains pegged in these tands 113 chains
2. Inspections under the fertilizer subsidy scheme

a. No.of small holdings visited 583

p. No.of manure application forms distributed to small halders 1447

¢. No.of manure application forms distributed to large holders . 87
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3. Pests and. Digeases
No. of holdings visited

i P
R, -

_ o

Swmall Holdings Large Holdings :
a. Temmites - - 537 127 g
6. Black Beetle 613 197 15} o i
¢.  Red Weevil 279 97 g i
&. Caterpillar 17 39 : :i j .‘P
. Grey Blight 130 34 ._::5’-?‘%;? E
S Scale Insect 7 9 i‘E i
g Other Pests and Diseases 5% 53 A
4. Pre — Planting and Follow — Up service ; i
A, Pre— Planting ; | }
. Swmall Holdings ' ;
. No. of holdings lined for planting _ 319 : !
b. Extent lined for planting 300 acres 1
¢.. No. of holdings visited for sail conservation work 25 ' !
4. Extent of drains traced for sqil conservation work 560 chains Sy f ‘
é. No.of holdings visited to advice on draining of low-lying lands 11 LA L
/. Extent of drains pegged in these lands_ 76 chains L .'; E
2. Large Holdings :
" a. No.of holdings lined for planting 88
-b.  Extent lined for planting 152 acres
¢.. No.of holdings visited for soil conservation work 6 ‘
d. Extentof drains traced for soil conservation work . 402 chains ;
B. Follow — Up
1. Small Holdings
4.  No. of visits for {ollow up work R 836
k. No. of holdings visited for soil conservation wark TLIg i
¢.  Extentof soil conservation drains traced 279 chains [’§ !
d. No, of holdings visited to advice on drainieg of Jow lying lands 7 : 3!
¢.  Extent of draing pegged in these lands 70 chains ~
2. Large Holdings
a. No. of visits for follow up work ~ | I39
\ 4. No.of holdings visited for soil conservation work 5
™. ¢ Extentofsoil conservation drains traced - 23 chains
v, : #
S. Meetings. and Talks AR
4. No. of meetings attended by the Field Staff 82 v
4. No.of talks delivered by the Field Staft : ' 41 j R
. F} ., x
M
8 e
i SR

ool o i, o )




6. Demonstration centres

At. Pallai, the adult palms in all blocks except in A, were manured with General Coconut
Fertilizer Misture at the rate of 6 thd. per palm. The underplanted scedlings too were manured
with the same mixture at the rate of 2 Ibs. per plant. Poor and dead seedlings were replaced.
Manuring of‘block A;, which had not been underplanted, was carried out' during the year with
the following, for which purpose the block was divided into three plots.

Treat'hient 1. Tethering a pair of cattle for 5 nights, + 3 Ibs. Saphos Phosphate and

i 2 lhs. Muriate of Potash per palm.

2. Tethering a pz{ir of cattle for 1o nights, + 2 lbs. Saphos Phosphate and
1} 1bs. Muriate of Potash per palm.

. 3. Tethering a pair of cattle for 10 nights per palm

L

As felling and removal of the old stand in the underplantation, have been fotnd to be expen-
sive, “Atlas Tree Killer” was tried out on a few palms. In case this poisonous chemical is {ound
to he effective it is proposed to determine whether such palms could be allowed to remain and
undergo gradual decay without Black Bectle breeding in them. '

: At l‘\mndel, the blocks that had been underplanted.on the triangular and square systems
with Tall x Tall and Tall ¥ Dwarf seedlings were manured during the year. On one section of the
land Cow-pea was established with a view to controlling the growth of Iliuk, and with its die
back, aftgr harvest, growth of Tlluk was found to be prolific once again. Therefore it has been
proposed to establish a more lasting mixed leguminous cover of Calopogonium mucunoides and

Centrosema pubescens as a control measure against this weed.

At Héttipola and Ratmalagara, contour drains have been cut to arrest soil wash. In the
latter the palms were manured at 6 bs. each with General Coconut Fertilizer Mixture.

. At ﬁpggala, the entire old stand has been manured with General Coconut Fertilizer Mixture
at the rate of 1z 1bs. per palm. Holing for replanting on the square and triangular systems has
been done in blocks A,B,C,E and F. Work on draining of the low — lying blocks is in progréss.

At Alampil, the jungle has been felled but only g acres out of the 15 acres could be burnt
well owing to unexpected weather conditions. The cleared area has been divided up into two
. blocks and planted on the triangular and square systems. - ‘

SECTION I

CITRONELLA SUBSIDY SCHEME

The Scheme provides, besides free advice and defonstrations, Coconut seedlings and fer-
tilizer during the first year of planting and an annual outright.grant of -/50 cts. per plant for
a period of eight years. Such assistance is given. to owners of Citronella lands, of 20 acres and
under, in the Matara and Hambantota Districts, who desire to plant their lands in Coconut.

This work, with the exception of the payment of the annual cash subsidy which is being
done by the Commissioner of Coconut Rehabiliciation, continuéd to be in charge of the Chief
Advisory;Officer. Although a field staff. comprising six Advisory Field Officers and thirteen



Field Attendants had been recraited for the purpose, the work had to be.carried out with a smaller
number, as four Advisory Field Officers were defailed for work under the Department of Census
and Statistics, in connection with the F.A.0, Pilot Coconut Survey. As a result it was not pos-
sible for the field staff to visit every holding and,demonstrate Hning and planting, Instead, the
field staff have given such demonstrations in villages to groups of land owners on r342 blocks
.covering an extent of 2485 acres.

Damage to seedlings by Termites {White Ants) was commonly noticed in the majority of
the planted areas. As such damage was found, in most instances, to kill the seedlings, “Aldrex"",
an insecticide for the control of Termites, was distributed free of cost for applying round seedlings,

A summary of the work done is given below.

1. Distributions
May/ June 1061 Planti ng Szason

Na. of applicants who took delivery of seedlings and fertilizer - 8az

Quantity of fertilizer isgnacd 63 tons 1 cwt. g8 Ibs,

No.. of seedlings issued 189237

Acreage 2522 acres 2 roods 10 perches.
Oct/Nov. 1961 ‘Planting Season

No. of applicants who taok delivery of seedlings and fertilizer 562

Quantity of fertilizer issued 88 tons 15 cwts,

*No. of seedlings issued o 266276

"o Acreage . 3549 acres 1 rood 8 perches,

Aldrex—issucd ) i 21372 ozs,

2. Issue of Aldrex

Aldrex 2 — for control of Termites was distributed among 3746 applicants, who had taken
delivery of seedlings and fertilizer duringthe issues May/ June, Oct./Nov, 1960 and May/June,
TH6I, Amount of Aldrex issued was 36859 ozs.. ‘

3. Cash subsidy inspections

15 Field Officers from the Advisory Section were detailed to inspect holdings that had been
Planted with seedlings. T .

. STAFF .

Mr. RW. Senaratne, District Coconut Instructor and Messrs. K.B. Samarakkody, R.M.
Peiris Singho, M.A.S, Perera and K.N.L.P. Seneviratne Coconut Instructors were temporarily
released to work on the F.A.0, Pilot Coconut Survey under the Director or Census and Statis-
' tics. Mr. C. Iddawela too who was loaned for this work was later recalled to Head Office and
1\:-1;. H.H. Samarakoon Coconut Instructor went in his place. ~

. The services of Mr. Rexy Perera, Clerk/Typist were terminated during the latter part of
the wear,
Messts. P.J. Fernando, Clerk/Typist and C.W. ‘Dissanayake Field Attendant resigned in
October, 1961 to take up appointments elsewhere,

0y

Messrs. J.A. Randeniya, Field Attendant and B.KS. Jayasekera, Coconut Instructor

ool C. A, Wickremasooriya,

o Chief Adwisory Officer.

et g e
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ANNUAL REPORT OF THE PLANTING DIVISION

Nurseries : Seednufs — 2,510,872 seednuts were planted in the nurseries during the year.

The distribution of seednuts in nurseries is as folows:

SEEDNUTS PLANTED IN 1961 FOR ISSUE OF SEEDLINGS IN:

Oct./Nov.'61t
1. Ratmalagara Nursery . 207,215
2. Eraminigolla Nursery .. 28,100
3. Carmel Nursery . . 233,385
4. Walpita Nursery - .. 100,000
5. Hettipola Nursery . .. 36,675
6. Handapangala Nursery .. . 274,850
7. Mylambavely Nursery .. .- 169,938
8. Kalawewa Nursery - - 150,000
9. Pallai Nursery . . 77,500
10. Wilpotha Nursery ‘e .- 204,550
11. Kilinochchi Nursery o .. 100,525
12. Koggala Nursery . .. 65,000
13. Alampil Nursery o o 101,000
14. Weeraketiya Nursery .. . 100,000
1,958,738
15. Weeraketiya Nursery (Citrdnel}a Subsidy '
Scheme) . 469,440
16. Mapalana Nursery ((,itronella Subsuiy
Scheme) . -
499,440
Seedlings :

—

T

May/ June' 6z

140,928
35,000
103,450
95.817
25,000

46,939

55,000

PO

552.134

125,000 "

122,950

et

247,950

e —————

Total

438,143
63,100
326,835
195,817
61,675
274,850
199,938
150,000
77,500
301,489
100,525
120,000
" 101,000
100,000

2,510,872

624,440

122,050

747.390

RIS

Orders for 1,522,417 seedlings were received for both planting seasons i.e. May/June and

Oct./Nov. 1961.
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The distribution of seedlings from the nurseries i as follows:

TR

,w,.m.....
I SesidE

Nurseries

No. of Visits for the year

'E% + .
Total No. of  Told.No. of  Total No. of E{ i
Name of Nursery seediings booked  scedlings booked  seedlings booked i . B
Jor May/ june - for Qet./Nov.  for bolth seasons B
1. Ratmalagara Nursery 78,227 156,474 ! \ 234,695 :
2, Walpita Nursery 58,069 72851 150,918 iy i
3. Carmel Nursery 56,763 143,130 :. 199,002 SN
4. Wilpotha Nursery 40,200 128,375 : 168,575 .
5. Kaggala Nursery .. 35,908 30,637 66,635 P
6. Eraminigolla Nursery 11,666 27.855 39,521 i |
7. Hettipola Nursery 25,180 26,840 52,020 AR
8. Medamulana Nursery . - 383,054 38,654 a0
9. Kilinochehi & Pallai Nurseries — 115,703 115,793 .
10. Alampil Nursery e 70,325 76,325 R
ir. Mylambavely Nirsery — 121,755 121,755 VR

12. Kalawewa Nursery . gb,205 9,205 - T 7;;
13. Handapangala Nursery - 181,419 181,419 i 4 1 §
PR i 4

306,005 1,216,322 1,522,417 ; ; }

— sl 1w

. [ I I

3. Inspections : The nurseries were inspected by Planting Officer, Assistant Planting Officer F !fi ’ i
and Sentor Field Assistant, as follows: W 5‘ B

Peo ¥

E

PO. APO. SFA,

{Ratmalagara — Hettipola

(Wilpotha Nursery -~ .. 4 3 8
Kalawewa — Karawaddane " 3 4 I
Mylambavely I 4 4
Kilinochehi — Alampil . . 2 3 5
Koggala ~— Dematawela and H'mdapangah 2 2 6
Walpita — Emrmn_wolla 5 2 12

&7

{Sgd.) P.D.L. FERNANDO,

Planting Officer.




REPORT OF THE WELFARE OFFICER

Senior  Inferingiliate Assisiant  Minor
The Stait position was as follows:

At the end of xgbo 8 7 116 103

New appointments in 1961 — 6 9
8 7 122 122

Less resignations and retirements in 1961 — 1 8 3

‘ 8 O 13¢) 1oy
Promotions — —_ —_— 2
Confirmations — — 19 30
Position as at 31.12.1961 8 6 IT4 108

The cadre of the entire staff at the end of 1961 was 237 as compared with 234 last year.
Filling of vacancies to the approved cadre of the staff were restricted as far as possible during
the year on orders of the Coconnt Research Roard in view of the financial position of the Institute.
Two minor staff grade officers were promoted to the Assistant Staff Grade 1T as Field Assistants
during the vear. Qut of the g appointments to the Minor Staff Grade as Field & Lab Attendants
3 candidates were selected from the Institute’s Labour force. The contession granted to the
Minor Staft employees in laying down a bp&mﬁc period of service in lieu of qualifications with
the Institute as a minimum qualifications for eligibility to the higher grade has not yet been
extended to the entire staff, This is essential to make all employecs more persevering and enthu-
siastic in their work as stated in my last report.

Labour Force: According to the Employees Provident Fund Register the labour force as
at 31.12.61 was 705 distributed as follows: o

On monthly pay — 33
On daily pay — 672

The monthly paid workers referred to above are not attached to the staff but are entitled
to Dearness and Special Living Allowance at Government rates. The daily paid employees are
also not attached to the staff and are paid according to the respective Trades they are classified
according to the nature of their work. A number of workers have also qualified for the Service
Allowance of -/15 cts. per day for those who have 5 years continuous service and above and
a few workers have also qualified for a further service allowance of -/25 cts. on completion of
0 years continuous service and above. The Board's acceptance of the recommendations made
for the payment of full wages for the first seven days of an accident has been implemented from
the beginning of the year, Industrial accidents have been on the increases. 22 accidents  including
a death case have becn reported during the year as against 10 accidents last vear. A sum of
Rs. 132.44 on 17T temporary disablement cases have been received from the Insurance Company
and compensation for the rest of the cases are vet been dealt with by the Company. As a rule
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workers who are bitten by snakes while on duty are despatched to the nearest Governiment
Hospital and in almost every such case the worker concerned have preferred to take native
treatment from nearest specialists for snake bites. This has created a big problem as there is no
provision to meet any-expenses of the native physician and prompt attention is needed in all
such cases to save the lives of such workers. There is ncither any provision under the Work-
men’s Compensation Ordinance for any Insurance Company to meet medical and incidental ex-
penses so as to reimburse such expenses even at a later stage. This matter is now heing referred
to the Board as unlike in establishments situated within town limits the seope for such
LCasualities in lands under experiments is very great.

Housing: 3 Rest Rooms for labourers at Bandirippuwa Estate, Rathmalagara Estate and
Koggala Nursery have been built up at a cost of Rs. 11,378/~ during this year. One Assistant
Stafl Bungalow at Wilpotha Nursery and one temporary Assistant Staffl Bungalow at Weera-
ketiya Nursery were also built during this period at a total cost of Rs. 22,309,/-. One labour
cottage was built at a cost of Rs. 3,000/~ Three sets of Assistant Staff Grade furniture and one
set of Minor Staff Grade furniture were supplied at a total cost of Rs. 4,200/~ 8 meetings of the
Housing Committee consisting of the Chief Administrative Officer (Chairman), a representative
of the Coconut Research Institute Research and Extension Staff Officers Association and a
representative of the Coconut Research Institute Employees Union, with Welfare Officer as
Secretary were held during the year and 12 applicants were allocated living quarters including

. Hostel Accommaodation. The Institute still holds a proud record of having canteen, bath-room
and a few other facilities corimon to all employees of the Institute without any discrimination
on the class or category of work and their status.

Financial Aid: All applications from employees for Provident Fund. Gratuity, Medical Aid,
Transport Loans, Distress Loans, Housing Loans, Allocation, furnishing and maintenance of
quarters, Transport arrangements, Guest House accommodation and generally the establishment
work of the Institute have been dealt with during the year, A sum of Rs, 59,500/~ and a sum
aof Rs. 99,460/’- lave been granted as loans to 24 officers for construction of houses and building
sites respectively during the vear. 115 officers have taken Insurance policies from the Provident

" Fund monies lying to’ their credit during this period. Transport Loans granted was Rs. 2,048.50
as against 65,000/~ last year. A sum of Rs. 16,450/~ to the Staf and 16,700/~ to the non-
staff have been paid as Festival Advances during the year. The granting of transport loans and
festival advances were stopped by the Bourd from the early part of the year as it was considered
ulfra-vires. A sum of Rs. 77,094/~ was contributed to the Staff Provident Fund by the Officers

10 which the Board contributed an equal amount during the year. Interest in each case was
R\s\ 20,500.42 and 20,347.28 respectively, ‘ -

" Medical Aid: The amount lying to the credit of members on 1.1.19671 in the Medical Aid
Fund was Rs. 23,188.37 which the members contributed at the rate of Rs. 10/~ per month i the
‘case of Senior and Intermediate Staff and Rs. 6/- per month in the case of Assistant and Minor
Staff. The Board contributed an equal amount at the end of each month, A sum of Rs, 22,048.94

- was paid to mémbers on medical aid claims approved at g meetings held during the vear. A loan
of Rs. 319/~ was also granted under rule 14 of the Fund, Special concessions io members have
been obtiied from doctors in the panel.
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Thrift, Savings and Supply of Goods: The Coconut Rescarch Institute Co-operative
Welfare Society Ltd. made satisfactory progress during the year. It caters to the economic
needs of the members, the Stores of the Society made available to members food and curry stufls
and other essential; requirements at competitive rates while the canteen continued o supply
tea and refreshments, Thrift and savings were also a part of the Society’s business during the
year. The Board's annual grant is Rs. 1,500/-.

A fully furnished Rest Room with canteen facilities and radio music have been provided
to the Staff and the cost of Rest Room labourers wages are met from the grant payable to the
Co-operative Welfare Society Ltd. As the welfare amenities provided Jy the Board are to its
employees the Rest Room/Canteen section have been taken over by the Administration.

Recreation and Cultural Activities: The "D~ Division Crickel team of the Coconut Research
Institute Recreation Club participated in the Government Service Cricket Towrnament and was
eliminated in their first round with the Railway. Two friendly matches were also played with
Mercantile firms. The Coconut Rescarch Institute Recreation Club also participated in Govern-
ment Service Indoor games tournament including Table Tennis, Carrom, Draughts and Con-
tract bridge competitions. The Club held its Club days and Christmas Party during the year.
The party was mainly organised for the benefit of the officers children and over zoo gifts were
distributed among them. A sports meet and variety entertainment organised by the Coconut
Research Institute Art Circle were the main features of the Party. The Board’s annual grant is
Rs. 500/- and a sum of Rs. 130/- was incurred from the Institute’s funds for the Government
Service Cricket Tournament, ‘

The Coconut Research Institute Art Circle made satisfactory progress during the year.
A library was opened and novels books were made available to members. The members partici-
pated in a two-day excursion to Wahacotte—Sigiriya — Dambulla. A day’s excursion was also
arranged to Colombo to afford an opportunity to see the historical play entitled “Vegsantara”
staged at the Y.M.B.A. Hall. A set of musical instruments suitable for cultural shows was also
purchased during the year.

Industrial Relation: The employer-employee relationship have now been strengthened and
over 75% of employees ranging from the Senior staff officers down to labourers are members of
Trade Unions. Thé Lanka Estate Workers Ubion ceased to represent the labourers of the
Institute. The Board recognised the Agricultural, Industrial and GCeneral Workers Union which
represents the same gang of labourers who were members of the former union. Labour con-
ferences with representatives of the respective Unions are often held to avoid trade disputes as
“far as possible and a number of problems relating to alleged victimisation and terms and
conditions of service have been amicably settled during the year. Liaison between the Institute *
and its sociak and welfare organisations have been maintained throughout the year in the
role of promoting sound industrial relationships within employees of the Institute.

F. H. D. Felix Silva,
Welfare Officer,
Coconut Rescarch Institule of Ceylon.
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REPORT ON THE ESTATES

Bandirippuwa Estate

Acreage Eslate Section
4. R b
B/E. (1) 153. © 00
{2) A ' 118, o. 38
B 59. 3. 26
C . 34. 3. 07
—
Total” . - 365. 3. 3r
e e T
The above acreages comprises as follows: .
Research Section {res. a/c) 75 2 04 P 1
Research Section {Est.asc) ' 9g 2 00 i
Estate Section : 168 o 13 ;L ]
Buildings, Streams and Roads 17 o 00 . ;, .
Waste land and Paddy ‘ . ¢ o 3 14 b
Playing Field 5 0 oo P
35 3 a3 fy
Total estate working a/c acreage 267 2 15 i
e ———— ? :\;f!‘ f
Census f h‘: j
Census of palms as at February 1961 is as foliows: % y i
. fi 0§
) " Estate Section - :
Particulars . Kesearch ____ . Grand T
Section  Pasture Resp. NP.K. Total I
Plots  Curve G.g. Estate i
Full beari n'g _ 1384 1776 1037 652 11953 17002 {
Partial bearing . 227 377 204 45 1747 2600 tE
Duds : 29 277 52 11 639 1028 i
In flower 57 5 z 2 . b3 130 :
With Stem - 47 ) 2 ) 75 I39
"« Established Plants 41 12 — 3 47 103
© Supplies 28 -— —_— — 10 38
Vacancies 35 135 77 2z 648 903
Total 2048 2591 1374 741 15251 22005
- Left out for the Playing field : - 462
- Unplaptable Vacancies T ) 1388

e
9
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Underplanted Areas

Estule Section

Rescurch Grand
Particulars Section Pasture Resp. N.P.K. Estal Total
Llots Curve G. {? siaig

Full bearing S AL e o=t — 2
Partial bearing 19 — — — —_— 19
Duds - - — —_ — — —_
In flower 14" —_ —_ — —_ 14
With stem 130 o — — 6, 146
Established Plants 426 — — - 160 586
Supplies 1639 — — — 317 1986
., Vacancies ] — — — —_ 6
" Total 2266 — — —_ 493 2759
Grand Total . 26614

Field Notes

Weeding — The whole estate was freed of heavy gro“th by frequent disc-harrowing for
this year.

Drains — Altogether 711 fathoms of drains were cut in thc newly acquued estates on the
contours and 3051 fathoms of old drains have been closed.

" Roads and Bridges — All estate roads have been maintained in good order A new road

was constructed in B/E (2} A. .

Streams — 6137 fathoms, stream in B/E (1), B/E (2) A and B was cleaned twice {or the year.
Husk pits — g47 husk pits have been done in B/E (2) Band C.

Pest and Diseases — The incidence of beetle attack on young Palms was very rear as frequent
examination has been undertaken. -

Disc-harrowing — The whole estate has been disc-harrowed twice by Tractor.

Rainfall
This compares with the previous years as follows:
Average _ : 1g60 Wet 1961 Wet
1934/50 Montks ’ inches - days inches days
2.20 January 0.57 3 2.24 4
2.17 February 0.03 — 4.30 b
5.38 March 2.02 4 7.06 . I0
8.40 April 17.59° 18 9.92 . £
10.3I May 14.10 19 14.09 15
7.42 June ) : 3:50 8 14.13 19
2.82 July 15.58 16 5.22 11
3.45 August ooy 3 5-43 14
4.28 September - 2.15 5 10.66 17
12.56 ' October -~ 14 07 9 5.47 . " 17
12.92 . _November ) 12.64 17 10.60 12
4.81 ) December oo 1.02 4 2.20 8
76.72 Totai 84.18 106 91.26 C 145

There was very little rain in the first 3 months of the year but it has not effected on the

" crops as in the previous year. The rainfall for the last few months was satisfactory.

P
.
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Crops:

B/E (1).

Total
Research

Est. Total

B/E (2)

Total
Grand Total

The total crop realised for 1
valent to 311 acres. Thus the nu

This compares as follows:

Pick 1057 1958 1959 1960 1961 5 year
¢ .- average
T 74720 43996 74787 34374 60813 55813
2 95564 658062 122447 04034 106583 90841
3 105526 T07G6Hg 97380 105134 155581 104456
4 101281 112139 ) 8q8ny 102947 12510 102842
5 85069 68850 63412 61539 70130 71063
6 49779 45825 29892 57584 53158 47696
511030 444341 477782 455612 - 578175 427711
83030 73464 86362 83041 114684 78630
428909 370877 391420 32571 463491 394081
X — — 78036 37850 72174
2 — - 94414 71581 127490
3 - - 96406 97677 182944
4 -~ 54163 88332 103747 162395
5 — 48462 66884 75473 r10918r
6. — 51541 46466 62166 67460
— I54106 472538 448494 721644
311939 - 598507  gs03z0 904106 1299819

96T on both estates was 12
ts per palm were 66.3 nuts a

The disposal of Crops were as foliows:

Sofd on Contract

99,819 nuts from 19,602 palms equi-
nd 4179.5 nuts per acre,

262145
Sold to Planting Division 25350
Sold to Research 3665
- Sold to Staff 470
Research Nurserjes 1766

" Allowances to Staff 27033 -
Cured 966740

Empties 12744 1.0Y,

1299819
A ———

good owing to the fact of regular manuring
revious year, The percentage of No, 1 Copra




Manuring:
' The following palms have been manired for 1061

! B/E (1) No. 3field 1180 palms

| ) R B =60 palms 3 Ibs. Sulphate of ammonia

! . BB ., 30 palms . 4 lbs. Saphos phosphate -

- B/E (z) A, 345 palms . 3 lbs. Muriate of potash (60%)

| ’ ., B 929 palms — ,4

' . c . 800 palms 10 f
4044 ' %
" Al palms were manured by cutting circular trenches round palms and all the palms received

a supply of husk. 381 young palms have been manured for the year.

Expénditure: ;

The Estats expenditure for the year is as follows:

General Charges  Rs. 34065.44 @ " 28.74 Estimated  Rs. 39477.00 @ 32.80
Upkeep ) 22681.06 @ 19.14 . 272g0.00 @ 22.74
Cultivation ' 10266.20 @  8.66 .. 25550.00 @ 21.29
Collection 17678.22 @ 14.92 " 18133.00 @ IS.1I

o Total . 846g0.92 + ° 71.46 : . 110455.00 92.04

e r

:”g General - - " . o
. 1t was possible to complete the programme of work for the year satisfactorily.

D.F. Withana,
Superintendent, Bandirippuwa Estate.
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