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. factors, including the expertness of the tapper:

3.5 to 7.5 gallons, equivalent to about 26 t0 34 litres. (1 gallon ‘= 4,546 litres).

- ;;&ko::ed for purposes of general computation that five coconut palms would 'yié‘id a g

" ‘areavailable for the purpose of making reliable comparisons or assessments of 8
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 TODDY YIELDS FROM COCONUT PALMS
IN CEYLON . .

By W. R. N, NATHANAEL,
Chemist, Coconut Research I nstitule.

) Introduction ' R
: P
Asurvey of the pertinent' literature, ‘which - is somewhat meagre, revels
statements which are rather inconsistent and conflicting, regarding the aver'm_ :
daily quantity of toddy which could be tapped from a coconut palm. :

¢ Judging from figures available for the Philippines, India, Malaya and Indonesia, there
doubtlessly a wide divergence in the yield of sap. There appear to be considerable varia
in yield from day to'day, season to season, spadix to spadix,'and palm to palm. This perhaps
not surprising when we consider the fact that the flow of toddy is contingent on a variety

e .
3 .

. B-J. Eaton'(xg;ﬁ)l records that in moist localities in Ceylon, with one tapping a dag
the daily yield of juice per palm varies from 6oo to 1,200.ml, with two tappings from 60c
3,000 ml., and with three tappings from 1,100 to 4.738 ml. He also mentions that the
volume of toddy which could be drawn during the tapping .period.of a spadix ranges betwpt

*{ R. Child (1936)* quotes the 1gog' record of tapping in the province of La 1
(Philippineés) which gave 2,103,296 litres of toddy from 10,009 palms equivalent to an avedh
«of;210 litres per palm for eight months or 875 ml,, per palm per day. He then .compares ¥
ith certain official statistical figures for Ceylon, supplied by the Excise Department, works
«out to 227 litres per palm for 240 days, or 946 ml.; per day, which is not very different fx
ke Philippine figure, On the basis of these overall average: figures quoted by Child it cotld

of toddy per day. In other words, a single palm could be expected to produce 8 daily
of ‘about goo ml. of toddy. T . ' .

) 4 \Apart from the above records no data based on any quantitative or systematic ex;ieri

yield potentialities of coconut palms in Ceylon. i "
; ~; In reviewing W literature on previous work on the subject of toddy yields however,
‘appears to be somie agresment regarding one observation.. It appears.to be the. cams

of opinicn; that whilst itelligent management will-certainly incredse the yield of sap per
el : £ . '
5 8




_yéf.‘ﬁ:}d'_ﬁly fortiing a higﬁi'fatj_é of production would doubtlessly tend to exhaust the palms rather
sapidly. - ‘ |
o Present Work

= -For the purpose of the present studies a special experimental licence was obtained for
tapping six fypica (tall} palms at a time, for twelve-month periods at Bandirippuwa Estate,
‘gmz_uwila, wh"e the Research Institute is situated, Though records have been kept on different
sets of palms over the years, yet for the purpose of this discussion it is felt that the records kept
‘on 14 tall palms for 1z-month periods during 1953-53 alone, warrant consideration.

© . The palms employed for these ad hoc studies had never been tapped before and were selected
@?i‘fiﬁformity with regard to age and physical characters. They were vigorous palms in their
prime (30-40 years old) with close set crowns and a large number of fronds with short and sturdy
-rgeﬁoles which are known to facilitate tapping operations. In general, the fourteen palms selected
}muld be regarded as typical specimens ideally suited for tapping purposes.

. . For purposes of comparison, and in view of certain suggestions by Jack and Sands (1gag)?
Lﬁ“ﬁdaya, regarding certain advantages of tapping the mana (dwarf) variety of the coconut
"ip,tm, a.separate licence was obtained for tapping trials on 30 Malayan dwarf palms—Cocos
Wiicifera Lin.  These palms were selected from a ten acre block at Ratmalagara Estate, Madanipe;
% sub-station. of the Research Institute, These palms flower initially in about 3-3% years
Landare short in habit, ultimately attaining a height of only about 2ofeet. For tapping purposes;
fhe early flowering nature and ‘short habit, have been adduced as desirable characteristics
«economic exploitation.

«*Though thirty dwarf palms were actually selected and stamped by the excise autharities
iyt the tapping trials, six palms had to be abandoned as they proved unsuitable for tapping.
EVlike the tall variety these palms were found to exhibit a periodicity in the emergence of flower
athes, a phenomenon which perhaps explains the low nut yields in alternate years
) hmbeenrecorded by certain workers. This irregularity in bearing, amang other things,
btlessly constitutes a serious handicap to continuous tapping for commercial purposes. .

The tapping technique applied for drawing sap from the 14 tall palms (A to N) and the 24

, (1-30).selected for these studies was the same. As the object in view was tqpﬁfﬂin an
ment of average yields, from typical palms, without forcing them to maximum yieldidg
fy, the spadices were pared off and the receiving vessels changed twice a day
vt 7 a.m. apd 4 p.m. - ¢

24 dwarf palms (1-30) at the close of six months, For purposes of comparison therefore,
Tecords kept at Bandirippuwa Estate on three dwarf palms (X to Z} for a period of one

As it will be superfluous and unwieldy to present the daily records, the yields of toddy for
My periods alone for each of the palms selected are summarised in Tables I to 1II. These
sidered adequate for a discussion of the essential features of the basal data. It is-note-

)

’Foi"i'eas'oris'ﬁﬂduced below it \;vas found expedient to discontinue the tapping operations’
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worthy that the- different palms gave different yields of toddy and.also that ‘tl}e,yieic‘ls‘ from -
individual palms fluctuated within wide ranges at different periods. T

-.(Observations and Discussion

Even though the figures relate to a small number of palms, yet in the absence of any other
recorded data the observations are informative and significant. : :

The preliminary preparation of the first spadix tapped was commenced about the 15th
| of December in each of the palms, and any yields prior to the 1st of January were small and are
not included in the tables. The following is a summary of observations on both varietieg
of palms based on data presented in Tables ItolIl, :
. (1) Yield Variations :-—Figure I reveals at a glance that both the tall and dwarf varieties
show wide diurnal and seasonal fluctuations in the vield of sap. .It would be seen
that during the first months of tapping the yield of juice is comparatively low, the flow having
adecided tendency for a steady increase thereafter fora period. Apart from these characteristicg
. the behaviour and yielding capacities of the two varieties are guite distinct. .
*  An abrupt decline in yields is evident-in the dwarf palms after ‘the fourth month of tapping
and in fact this drop was found to be concorhitant with adverse symptoms of health:
and decreased vigour of the palms. As 50 per cent of the palms or so were seriously affected -
the tapping operations had to be discontinued after the 3oth of June. Though the three dwag
palms (X to Z) also show a similar declension in yield after the fourth month of tapping, yet 4]
. was found possible to keep records for a year. The fact that these three palms wi :
=11 - stood the figours of tapping better is perhaps to be explained by the fact that at Bandirippuwa
“J{" - Estate (unlike at Ratmalagara where the Z4 dwarfs were grown) the weather is somewhat
|} - milder with lower temperatures and a better rainfall distribution. ’ ’ ;
. " The tall palms showed no deterioration in health at any stage during the year though
slight trend for decline in daily yields is evident after six months of tapping. * The summarised
data given in Table IV wonld serve to elucidate the salient features and-the stark contrasty
- the yield potentialities of the tall and dwarf coconut palms. Table IV (A), columns 3 and’
show that.the overall daily yield per tall paim (during a twelve-month tapping period) is 148
- ml., ranging between o and 5420 ml.; whereas the corresponding yield for dwarf palms &
303 ml;, ranging between o and 1260 mi. Computing the daily toddy yields on an acreage b
of 64 -talls' fo 100 dwarfs it will bé: found that they will yield 22.3 gallons dnd
gallons Tespectively per acre per day.

] “The inordinate disparity in the figures speaks for it
(Browning and Symons (1g16)® quote an average daily yield of only 650 ml, per tall paim ¥
1} the Philippimes-but mention that selected palms ‘would yield about 560 litres'a year equivale
1} -~ tox3yomi. per day). e : i T
' .- 5 'With regard to distribution of yields Fig. 1, shows that the dwarf ‘palms are-erratic in th
1 respect and ini fact after the fourth month the declinie is véry steep in both sets of dwarfs
i{§: © study. " Table III shows that palms (X to Z) gave no toddy in December and only an average{
{1~ - 3rml, per palm during November. In the case of palm (Z), death supervened during the
inenth of tapping. Comparatively speaking the tall palms show more regularity in their
distribution over the year. They indicate a steady rise to a peak during the sixth moxth
tapping. Thereafter there is only a gradual drop till the eleverith month, Table I, colun

-will show that the twelith month if at allis the period when a critical decline is disceth

- ibe-average of 1455 mk, pef day for November drupping to 619 ml. iri December.
. :10 o ) . .




ig. Ilis o diagrammatic representation of thig
that in tall palms the daily average, increases steadily with the tapping
month. It is only after this period of tapping that 4 slight drop from
<1707 ml. to 1684 m], isnoticeable. This tendency persists reducing the average to 1582 ml, at the
- *Hose of the twelve-month period.  Inthe case of the dwarf i

e onthly recoveries of $ap in relation to the total annua} yields,
fn this respect too the two types of palms are Markedly different. Column (z) shows that in talt

,f,;ms the yield of sap js fairly evenly distribyteq between the thirg ;
' I1.9% of thé tota] annual yield, The'

‘the monthly Tecoveries, ranging between 8.4 and

‘Hip recovered during the firs eight months of tapping
 the total annua) ield. T
of " y
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The toddy yield"_latai".fqr'tlle 14 tall palms{A to N) and the 3 dwarf palms. (X to,Z) in-
terins of the spadices tapped are given in Tables V and VI and Fig. 11I. - The corresponding.
data for the 24 dwarf palms (1-30) are not given because +he records which were kept for only a :
iod of six months, are of not much relevance. The-following is & summary ﬁll;the‘ mean
averages for the yields per spadix for the two sets of palms. f‘( . X
Average yield of juice/spathe‘(ml.j .
Number of spathe - : ¥t
: Tall Palms (A to N) Dwari Palms (X to Zj}
1 16,982 5,'669' l
. 2z 34,805 ,12,656' o
3 46,135 4053 - |
. £ 4 61,083 12,676 '
E IR 5 66,829 ) 15.379
B 6 68,632 12,492
Jyes 7 .. 67,726 3;7:'6
| SR 8 58,390 . Bap
e 53,304 " 75495
10 45,390 5,533
P N © o 30,514 4923
. . ) T 12 . . 38-064 - 2,523
B < T o Y 7 T Rt
R - & I IR asx6s . ol 0 T
R I DR S S . .| 23,340 | S ‘
Tot. yield for-365 days {ml.) weighted av. " §77.49% 110,503
Meiﬁ.g:o‘duction/spdthe for all spathes T L
.. tapped..(ml.) weighted average , 49,520 ‘Bgs . . |
co Rangeaﬁbrogup&nn/slmthe (ml)y 16,982 to 68,632 100 t0 15379
- [Coefficient of variation- ' 34.2% 63-5%
[stingara deviation . . . . - £ 15,980 * 5,080
) A el eduration Of-tapplns périod/spaﬂ)e (days’ . 31,2 - :
' Jtwas obeerved fhagghe period during which the spadices yielded ju
to spadix. .The ov: ui AVErages for this peried for the tall palms and &
. days, and 28.1, days respectively. “Though these are fairly close
: beseenthattheyields ofsappaspadixinthetwovariqt_iesaxew'i '
49,520 ml. (10.9 gallons) for the tall palms and only 8,494 ml. {£.0
“These- yields ‘per. spadix will be seen to range between wide limits .
16,982 to 68,632 ml. (3.7—15.1 gallons) for the tall and x00 to 15
the dwarf palms. The coefficients of variability of the yields per spadix being 34

63 ,‘isy,;' for the tall and dwiﬂs°-re§pecti§ely. :
¥ {loc.cit;) states that the tota! yield per spadix in Ceylon may range between 3 .5.and 7-388%%
I Browning and Symons (1916}, also withiout any, supporting data mention that 6@
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It has already been mentioned that
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It will be observed that the

sidzrably lower than those obtained in thege studies,
Ceylon.

+(3) Yields in relation to climate and other faciors

. The plant environment js made ap of many factors which are both climatic and edaphic
$.¢. pertaining to soi] conditions), It is Tecognised at the outset that climate
emperature, humidity, atmospheric pressure, wj i i
pery.complex fa:ctor. Indeed,

; cult if not fn;posgible, to isolate and charg
iibe plant environment, -

"
N

natural environment, Allthe same it isconsidered
nt of certain indications which could very well be !

i prf:wa Estate, Gﬁphu:al data :fdr the
@) Crop pa+. . ) Rainfall (c) Tem-

Phough it is we] nigh im available and presented in’the figures
' \qﬁantitati'\‘rely th ation of the factors, yet judging from
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s Thouéi} the: palms were selected for uniformity in ;age-and Vigpq;,”yet-ﬁ&e’possibil.ity;(gf;g
geﬁéﬁczdiﬁprem‘:‘m could not be altogether excluded.. Rega.tﬂir;g'soil factors hosvever, as the
. palms were grown on the saime soil type and received the same bignriial fertilizer treatments
for. soil amendments during the past 20 years, it is safe to assume that the nutrient status,-
l}ihjsical characters and other edaphic factors ‘were fairly constant. On the basis of the
agsumption that the toddy .yields were principally influenced by climatic factors, the
gimilarity in some of the curves is not without interest and.could not be divorced -as bemg

ait_égether. fortuitous.
It will be recognised that

another interesting feature is that the characters including the

e = >
. P o

S | setting of nuts, number of female flowers, number of bunches and the general crop patiern reveal
W a fairly consistent trend, and bear to & certain extent a striking similarity to the toddy
PN 18 yiéld distribution during the year. This relationship is perhaps understandable on account
Pl 3 of the fact that from infancy to senescence the flowers and fruits are dependent on the sapfor
';-: § . their development and maturation. - L
JoThe available evidence points strongly to the idea that the yield and flow of sap
) (q.%;!‘l‘ld;recﬂy the production of nuts) are dependent on a complex_inter-relationship
- between, biplogical and physical factors associated with the environment, and which can in fat
* bear g critical influence. , : A _ :

i

o :
2 ..+, General Deductions o o
certaih specific objectives in-mind, it may be usehf
ferences drawn from this- somewhat prelimionry

-

iy L L
W * Kb these studies were undertaken with
at ‘this stage to enumerate any positive in
evaluation of the relative merits of tall and-dwarf palms fof tapping purposes.

1. There is clear-cut evidence to warrant the conclusion that ander climatic

N

‘conitions

+ulre i prevailing in Ceylon the snasa or dwarf varieti of the cocontt. palm will not prowe
1. !l economical for. tapping -purposes; Dwarf palms . on' tapping,: do yield a fow
- o of juice, but a period not eiceeding 4 ménths. (whictiis too shiort to be ecotionsicsl
-« 1ur appeats to bethe sale tine. . Prolonged .tapping tends to, zesult in o
¥ ment -of health and. metabolism. of the palips resulting in.a breakdom

. der
“of their. vegetative and reproductive cycles of growth. A periocicity is ¢

'+ The advantages the dwarf palms possess of

ol

vt derstion beifg the yield of sap,
T, obvious that” on - these grounds

B I LR AN
.. ...% - In analogous contexts, the yield !

Ean {4
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‘14

u , o emergence of,spatl::eg},gx_.tzig;iiné period of short duration, combined with rela
¥ A MR 2t g.nd elj{a:ﬁcéyiglds (mcompansonwﬁhj:all palm& 'pﬁ.,"a_l} acreage -
' i.. 'y, ., - are grave dispdvastages. " - - \ e 0

early bearing and
facility of tapping) are more than offset by the
delicate and are adverselyaffected during :
and asafe economical tappitig period, it B 4%
L ‘alohe they”can be. adequately condennsd
1 being con}:‘rig;ciziﬂj};zinsﬁ_i’t@blé’f'or' tapping purposes, e
ar otentialities and other vitalchgracteristics of.8
~ tall_palms have been copsistently.found to bé superior anc i

tapping purposes in contrast to the dwarf palms. '

ort. habit {proy
The primary

.

y the, fact that the
periods of drought. .
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2., 3 In effect these studies have shown, that ihstead of random tapping 6{‘,_§hole groves,
U itisa deci@ Egva’mtage (in spite of possible practical difficulties) 1o select, palms
L for tapping p

which expeﬁenged and skilled taippers could always identify. A system of séiécting
palms would eliminate * duds * and also keep at a minimum any effects due to
o genetic factors, therehy ensuring considerably higher and more uniform: yields

than those which have been estimated to be produced under the present system
of random tapping. '

i
4~ The duration of the period for which palms can be tapped economically is a vital
e consideration. The results have shown that the daily average yield per palm

; increases steadily with the tapping period up to the tenth month, dropping there-
| s after only very slightly. If difierent sets of palms are tapped annually in rotation,
. it should be safe and economical to tap them for a twelve month period. If on

SR the contrary, the same palms are tapped continuously, then perhaps the present

:"‘ o system of eight months tapping with a four month rest period is to be recommended.

R

", 5 Though the study has not been comprehensive enough, yet on the basis of available

- evidence, the indications are that the interactions of certain physical environmental
- variabies associated with weather and climate must play a dominant rolé-in
: influencing the production and flow of toddy. The factual evidence regarding
) . diurnal and seasonal fluctuations in the vield of toddy, combined with the roughly
" periodic variations of certain physical factors, are strongly suggestive of some
© . such inter-locking relationship. '

b . As the production of sap is indirectly linked up with the floral biology of the coconut,
“ <" the production of nuts and other concomitant characters, the available data give
. indications of possible interesting correlations which could very well form a sabject
-, for further investigations, :

S Lo

Conclusion

I

3 the present studies had to be based on a limited number of palms, yef the observations

s elimatic conditions pfevailiﬁg in Ceylon being predominantly insular and not subject to
Bluctuations, the princjpal coconut growing areas of the island are assured of comga'?abh
1 ly ﬂable'kwea er conditions. Thus, broadly speaking, it can be conclided thgjt the
ations” general application, and"of particular significance to those associated

#nd .mterestedm, ithe economics of tapping coconut palms for industrial utilisation in
i+7s - L . : ' .
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on predetermined characters, the so-called ¢ toddy trunks” /

3
S

Wtitmé‘ being of a fundamental nature are not necessarily restricted in their application,
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NP TABLE VI - S
A % ) . y

o LR .Varjatiqﬂp in the Production of Toddy per Spadix (Volume in Milli-litres) *-

'11 ,5}" ‘ ) ;15_ . , )

{ o (Records kept during 1950 on 3 Malayan Dwarf Coconut Paims (X to Z) at e

F ' BandirippuwaEstate, Lunuwila) _

. St [ e

-g; o 4 * oy N
L 1 I I

AR . : i T i e )

Spadix No. . PALM . PALM 4 PALM : Average yield per |}’

. X : Y T Z [ spadix for 3 palms }|.!

5 ! 1 oeem | L1 = P

R O L

4200 7539 4978 | 5,609 s B

boo13,233 ¢ 12,2h7 1 12467 12,656
borr,265 ¢ 15,235 @ 15,000 14,053 E
IoIea34 ] 10,280 1 11615 12,676
I 17920 ¢ 14.440 13,778 15,379 ¥
Lo1g550 0 1,072 10,055 12492 * %
Por4b5 0657 8020 . 9716 :

I 10405 750 ! 6,400 8,272
3 3806 . 3,400 ! 3.780 .-~ 5,495 (
10 ! 9,880 ! 5030 2,950 55853 .

GONE IR e s B e

N

5 194 ; 8050 3,700 | 2,120 4,923

* Iz s ! 5.600 | 1380 ! 590 2,523 i

5% I3 . 3,100 | - 1 nil 1,053 “
R D R B 100 -

é@tal for 365 days (ml.) . + 130,021 E 108,370 : 93,119 Avcrage of total f&i‘
e “ g ,

i ! ! o 3503 ..\
. . : (3 palms) ,

4 | S

volume per spathe (ml. ) {' &2

excluding first and last spathes |* | ‘ s

’fapped o 0452 | .943 ' 8.013 v 9400 I

E ge volume per bpati;e (ml ) J; E | R ]
%ﬁspathes tapped : 9.287 . 9,031% ' 7.163 8494 i

Pl 10503 B s 1

ENEUEE st == 130 spathes per 3605 days, {_. 1

8.404 3 . o
¥ S §e 1 @the was tapped for 2 §1 days (approx.) . o}
S h) Q \
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FIGURE |1 ;

OVERALL DAILY YIELDS OF TODDY FOR TAPPING PERIODS 30 T0 365 pays
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FIGURE 7
TODDY YIELDS IN TERMS OF SPADICES
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K | FIGURE Iv
TODDY YIELDS IN RELATION TO CLIMATE AND OTHER FAC TORS.
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FIGuREV -
TODDY YIELDS IN RELATION TO CL/MATE AND OTHER FACTORS.
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FIGURE VI

TODDY VIELDS IN RELATION TO CLIMATE AND OTHER FACTORS, | |
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| FIGURE VIl | T |
TODDY YIELDS IN RELATION TO CLI/MATE AND OTHER FACTORS o
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{Records kept during 1953
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za74 |, 2,234

1.8y
! ]
0.6
o I 15 .
o, 1.3
0.95
[T S
- 0.BY
1.29 1
l %37
, 1.64
 mmiETAR 7
I;m*f 177067 17,867 ;:?;
o610 | In510 20,610 17 )
10,970 | b,300 14,250 273
o1 { 15,100 e
7,610 ] 2,820 i i
9,730 | 6477 16,663 ggq
H,170 24,350 = |
1:‘060 18,030 u:,a:g L%
16.930 15,740 2z, X0 —
10,360 13313 | 26,760 o:“
“Zsose | 17,820 16,400 o'
19,600 0,740 134,500 o |
2,400 16450 | 40 760 | .‘.s? .
1 18,017 1 13,787 | 30 u:: ’31:5 !
26,050 1.3 i |
:E'gbl; 23,020 14,2600 s
lsléo 5,100 20,090 1 i a
31,170 19487 | 41,887 T
9o 15,510 24,457 o
l;'o}o B0 | 19040 | o8 |
:8:241.1 14.710 . 5400 ‘o.‘g -;
11,753 | 16,643 | 18,283 o
10,100 1040 AL30 “55
‘g':(;o 6,560 17,140 i'_a
m:_sxo | 14,530 ﬁlﬁu I. : d
17687 1 3937 (8.3 B
12,560 18,030 14510
14,030 9,4¢0 12,160 ; B
37,710 | 1o.4b0 | 13.710 <
14,767 13,650 13,607 g's:
L3 1%, 180 12,400 o
P ' 16,030 10, s -
11,000 G470 |:9,730 z. i
11,967 13,506 mm‘: . 2:31
12,420 3,760 46,530 iy
3.5% 950 1,740 s
. 1:740 690 i %200 3-“
So4i | 1,287 T‘,sss S|
t : 1 August} )
4 7:1.:15 5158 5 1899 (g - Auguae s
| . ‘ (Jan. to
L 143 [ 1d1e | 1061 454 ay |
T TYICY b Firoe e e
O Ll I ] A !




'fi :_agi} Ra?g‘mala'gara"ﬁétate,. Madampe) o - ‘ 7 . "

¥ [ i ! i ' i T ' | |
7 I8 19 R ![ 21 l"' 23 ’ 23 ‘ 24 1 26 ’ 2% ]i 28
B R — , | i i ] i —— (o e
LM ! PALM : paLM | PALM {. PALM ;| PALM PALM | PALM [ PALM i Rainfall for correspon-
! . i i A yicig] Range of total dally PO
_ : ; ; i 7 ! j ! w":ﬂrm ¥ield per paim ding 10 day peried
P 21 ;22 I 23 : - 235 06 ] 28 ' 29 i 3o {palms 1 1o 30) {1951). "Inches
- 2 o . i [_— :
R | 30 4,770 . 3,200 f 2,080 | 5,540 3.890 l . B2o \'ul i} 2,150 426 - * 0—125%50 0.139
Jas0 3130 . 7460 | 2430 if 8.240 nil | 3070 nil 8,18¢ 598 01910 0.23
A3 1,920 © 6,330 J 7.060 | 8,400 , nil ]; 8,035 L7750 ’ 920 489 01600 0.37
! o § - i - -
|- 3,273 5,663 !' 3,857 , 7423 ( 1,297 f 4,178 590 j 3750 . 504 ' 0-1910 0.33
T @ | g0 2,390 | 3,030 ' 8,750 f 2050 | 5,370 4,060 ! 498 ! o-t810 mil
R 4o 9,560 1,820 ¢ 215 i 9,610 . 4,560 0,510 B n}l 3. 4:0 . 629 o-1930 i a, 76
e 1.8 +780 540 4680 3,640 | ai ’ ~ 7280 b bl | 3§30 . 508 . o-ta8o 2.83
i 7 017 3,117 !! 3,287 | 7333 . 2,203 ! 6.353 1,353 i 2413 | 843 | 0-2930 1.20
990 4,730 250 {270 ' Bgo lf 3,910 i 3.410 - nil r 240 | 475 ‘ 0-1270 0.7
o 1,400 nil Poonil ’32 7,380 i 3,730 3290 nit H nil - 493 01460 o.12
116 1,950 4910 2160 : 6,485 i bo nil . 1,880 l nil - 282 o-1730 nil
A 2,693 | 1720 | L143 [ 4018 ! 21567 | 2233 627 ! 80 | 417 [ 01730 . 0.30
il 8,8:0 | 3,740 } 7,906 | 5480 | qil nif 7.670 ! nil ’ 452 0-1430 5.31
R930 4,340 1,630 6,000 3.510 4,680 1,720 1,920 ml . 606 o-1810 nil
o 890 nil L720 9,000 3,830 13,190 8,640 nil 605 ; 0-18g0 0.16
450 4,680 ;' 3,123 5,237 5,997 | 2,837 : 4970 6,077 afl - L 554 ‘ 0-1890 i.82 *
‘ o 6,850 , nii " 5,370 3,270 nil ' 630 1,070  ait 366 O~I340 1.02 .
‘Pl 5,630 920 | 3,120 z,310 ‘8o 720 .| 2,090 nil - - 344 f 0-1260 ©.45
-fico 5820 | 1020 2,060 1,820 G20 1,060 2,400 nit - 313 0-1220 0.47
573 6,100 F 647 3,517 2,467 33 . 803 | 1,853 nil : 341 0-1340 0.65
o &750 | 750 . 2,830 I.320 50 950 2,300, pil | . 293 o-1080 1.58
° 4.920, 430 2,750 1,430, 30 620 1,980 - nil . 262 0-1020 L H]
<8360 4,630 | 390 2,780 1,600 180 Y 360 1,720 nil - 228 o~ gbo 118
7 4,767 1 523 2,787 | 1,450 350 643 [, 2,000 i mil i‘;}h 261 - 0-1080 0-92
8 383 467 ! 340 1 338 642 223 “3 216 156 504 0-2930 | 0-91
_ 1 1292 f, 247 | 330 493 | 158 320 | 208 104 . 437 ) 0-2930 087 ] .
d ‘ , * - ’ }'l -
A
d [
: ]
‘ = t
: : : )
- !
, f
¢ , |
\ 4 ]
3 : i
. [ i‘.;) " %
”"‘?‘xv = e 5;} f
) ; . ¥ e ki




m . "
alayan DWarl’ Coconut Palms (1 to'30), at Ratmalagara Estate, Madampe)
—— +
13 1 ‘ ; I ' #t | . .
: . 4 i 15 16 17 18 14 ‘ 20 ', 21 [ 22 , a3 , , 7 6 E ‘
"ALM " PALM | p - | ~ 7 i 28
; ALM | pALM PALM  PALM | PALM | PALM | PALM | patm | paia ] : i— T —
14 17 18 i . ] i ! ‘ i yiﬂd{ Range of total datly !tn.mfau for correspon.
! - a2 ] 23 23 J 26 i 28 i 20 | o J dﬂn i ol palm i ding 1o day period
5,870 5390 | 4800 4,880 : - i ‘ - A ; patm 1 1o 300 | (1951). “Inches
5,370 8100 | Bog 7180 I | b0 J Sade | 3o B20 L Wi a5 ) 4z6 I '
7,610 4,370 4,650 H140 g;';f‘;g ; ;’333 f 2'240 nl_lll 3.070 nil ,5 8180 | 598 (‘;:{:f;’ ! 0.39
' - . i P 490 | n 8,635 770 |+ gzo 489 } i 0.23
283 | 5983 | 7.163 | 5.400 T —— : I o100 f 037
o Ry 1l . 5,663 | 3,887 1 23 | i ; ~‘
L 720 2,630 4270 Py 7 i . | ,8 | 742 ! 1297 4175 l 5%0 ; 3,750 504 {' 0-1910 ’ 0.33
BBo " 1. 2,130 12070 | ATes 18 4390 1 3030 | 8750 | 2080 5270 | to | i 3 -
710 37‘2_, 7’232 ¥ .'""753 ' 1,820 2,150 ! g,610 .‘ 4,560 3_5;0 f 4'noi] ' 31’!11]0 ! z‘gg [ o-1810 nit
prve : 470 1 5,140 4680 | 3640 | il i 728 | il T4 | 505 i ﬁ‘fggg | .76
4508 | 7853 |. ] | | - - ! 2 43
et | 9820 4 DHT [ 3287 | 7333 . 2203 | 6383 | 148 | a3 | mr— 0-2930 I
390 6,550 1,620 KX A B ; | —— j o : - ; 1.20
470 1 7380 ol g0 | baro 4 [ - A B O I it S T e o T
420 7.230 35.260, 2,650 X m niF 1 2380 1 3930 3290 | gl | g 493 ! Te70 .79,
T - [ 4,910 2,160 i 6,485 | -Ho nil 188 i nil 282 i :;-'400 0.12
7,020 4773 1. ¢ : —t —_— S - | 1730 nil
- Y 7' : 5'290 B e ,720 ; 1,143 ; 4,918 ! 2,567 2,233 | 627 20 Y : S —
350" | 7,200 o], aaee” E i | i - ! 0-1730 0.30
110 110 9.860 "7, . 3.740 7,900 S.480 nil nil 1 767 nil 52 !
120 350 8700 | G0 , 3,630 6,090 3.510 4,680 1,720 1,920 ni} 606 i 0-1430 5.31
93 | 6,583 ‘ e 1720 | 9000 | 3830 | 13100 | 8640 nil 605 o150 it
' ¥ 6.510 1.830* 3 - - ! L6 .16
3,123 5,237 | 5997 | 2,837 | 4,970 6,077 ; ‘
. - - : ’ nil - 554 0-1890
e 7.100 5.810 4,180 . —_— 1.82
20 6,130 ,260 ! nil 5370 3270 nit 630 i { -#
20 4,860 g'o,o ;’g;": - gz0 3120 2,310 8o 730 _ :‘zgg 3;; % 0-1340 1.02
13 = LD | Zofe | B | 6w 1,060 7400 | il 313 o trea o d5
E 6,030 4,027 - . 1220 0.47
¥ ¥ 3,897 647 | 3,817 2,467 233 803 | 1,853 ol a1 -4
30 4,950 2,520 700 ; p : 0-1340 0.65
30 . 5,160 1,630 2,280 39 :.830 1,320 500 930 2,300 nil -
o 5.230 : 1,060 430 2.750 1,430 3o Ggo 1 gﬁo il gzg o-robo 1.58
30 23 ' ; s 2780 - | 1600 180 360 t,720 nil 228 3:13?:3 mt
51 1,710 2,343 iyl . 118
' 523 2,787 1,450
W49 380 643 2,000 nil s 261 0-1080 092
8 601 657 .
T01
. 341 318 642 223
- 443 216 156 504 0-293¢ 091
4 586 534 | 871+ 32
= ' 2 147 . 330 493
| | . ’ ) : ,158 320 208 104 437 0.2930 0-87
W -

Ced



- : " ({Records kept during 1951 on 24 Malayan Dwarf Coconut’m

-‘A.il 5 - » 2
] E ] ' ! : . | H ! ; -
- 1 f z I 3 } 4 ! 5 6 7 8 9 10 1 12 13 ! 14 15
‘ PALM ; PALM | PALM | PALM | PALM | PALM | PALM | PALM | PALM | PALM | PALM | DALY - P paLM | PALM | B
' 1 | a 4 { 5 6 8 9 . 10 11 12 13 14 : 17 18
i 9,900 .1 9230 | 4210 | 4,700 nit 8,220 - nil nil 6,300 6,210 5.440 570 1 5,390 4,800 4
l 10,080 1 12430 - §,500 i 8,400 nit 10,000 - nil nil 4.380 8,900 8,030 $370 | #H1oo B,040
I 9370 f ‘oo 2,460 ' 0420 2,055 7.620 320 nil 2,640 8,380 4,890 7010 1 4,370 8,650 F
! 9,783 ! 9,920 5,087 . 7,673 885 8,643 RS {2 1 || 4,540 7.850 6,320 7.283 i 8,953 7,163 | B,
§ 1u,890 6,840 7.120 4,710 4,250 7.660 " nil . nil 9,390 nii 5,180 8,720 l 2,630 4,270
) 1,460 5,840 10,270 8,420 10,160 nii nil 12,360 ml 10,070 588 | 2130 12,070 i [
i 7110 11,280 7.040 G,030 1,670 5,260 - ni} nil 4070 nil 8.150 0,710 | 8768 7.220 {7xd
9,687 9,193 6,667 8,003 - 4,780 7,693 | ’nﬂ - oonll ) 8,640 ' nil 7,800 8,437 4,508 7,853 9
10,220 . 9,140 5,730 535 . 6,880 , 6,840 350 3.810 6,140 8,650 7.770 1,390 6,550 1,620 ;
10,300 hio 5,520 2,180 5570 6,400 7,250 4.750 5,150 6,900 4,680 3470 7280 -1 7,440 | €
470 4,120 1.870 7.920 nil nil 45,63 3,040 00 170 5,500 6,420 7,230 5,260, 2
7.017 7,493 4,373 5,150 | 4,150 4413 4,327 4,067 4,030 5,240 7,750 5,427 7,020 4,773 55
9.330 1,220 70 7.690 8,180 nil | onil ] 9430 410 480 10,160 10,350 7,200 "GP
12,430 " 8,970 6,260 ° 9,260 9,660 2,190 5,420 5,220 8,280 8,080 10,790 7.110 4,110 9,860 .
5,246 6,510 1,310 11”,829 G, 440 9,060 13,350 1,800 8,760 6,950 . 1,400 4,120 8,350 8,700 -
| 9,000 | 5567 2,547 9,690%] 8,003 | 3750 | €260 4,817 5817 | 5170 7450 7,193 6.553 6,510
1,580 4.2%0 930 4905 5330 5,230 4,950 8,110 3,670 3,800 6,130 1,500 7,100 5810 "
1,500 4,620 1,020 4,260 5.860 5.410 4,600 B,250 4,830 2,21¢ 7,610 1,420 6,130 3,260 |
1,600 4,020 940 4,030 " 4030 5020 . 4.750 7.620 4.640 1,820 5,280 2,020 4,800 3010 1
1,580 4307 963 4,397 5,340 5,220 4,767 7,993 4,380 2,610 6,340 1,813 6,030 4,027
1,830 3,040 83c 4,260 5,180 4,620 4,230 7,820 4,360 1,500 ‘ 5,320 1,630 4,980 2,520
1,520 3,500 740 1 3,750 5.030 4.510 3150 5,650 3.740 430 5,630 1,230 5.160 1,630
1,060 3920 | 620 3,120 3,960 4,010 2,360 4.650 3.0z0 620 4,560 980 5,230 g8o
| 1470 | 3820 | . 730 § 3710 | 4723 | 4580 | 3,247 | 6,083 | 3,707 1,037 5,170 1,20 | 5123 | 1,710 | 3
E’ wer. daily yield/palm 4 1 E ’ C . : )
E"""' {Jan. to April} l 887 So4 466 760 448 612 267 222 576 456 733 708 601 657
ays :
. daily yield/palm 6 | N . o —
¢ lt;n:ihs {Jan. to June) ! 642 - 672 339 642 466 572 312 gz 519 365 680 524 | 586 534
1 ays o : . i
) | | l i
. & T
.
+ * -
- e N A T N—




3
- ‘ TABLE HI
- YIELDS OF TODDY (in Miil-litres)
R . N .
£ {Records kept during 1950 on 3 Malayan Dwarf Coconut Palms (X to Z} at Bandirippuwe Estate, Lunuwila. .
r
i " T
ot 2 3 +4 5 6 i 7 -
Days Ending PALM X. PALM Y PALM Z Average daily yield | Rangeoltotaldaily | Hainfall for comes
. per pafm © viekds per palm ponding 1o da
- {Palms X to 73 periods (1050) lm:{u.
E 10150 3,50 4y 3,851 3375 . G5 §75 036 '
W h30 5,070 4.315 B127 534 B3~ 25 oo
3o-1-30 7.230 6,075 4510 604 1G-T, 164 nil
. January 5174 4,320 4929 438 65-1,160 L5 T I
;. Y-2-50 6,008 2822 4457 443 HO—1 00 nil
§ e 3.080 7.445 7,360 63 o-1,125 503
;1350 4,583 3.450 L 000 A4 2G-1,205 41
. Februsry 5,090 4,572 4,636 543 0-1,42% - 2-69
11=3-50 1,554 1,420 4,110 339 0~ Hiy oGl
-3-50 3550 4,420 2,418 420 1us— &g 067,
. 31-5-50 ) 7.920 3.945 4,600 852 11§~ 200 nil
N ver. March 8,685 3.595 3,638 437 20-1,260 0-43
10-4: 50" 4430 7118 4310 a5 1001, 140 7 34
10-4-30 0,305 . 5.20% FRYL 465 fiy~ Ry 00z |
30-4- 50 T.52% - 960 2970 B 155~ Han 10y ]
_ . Apefl 7850 5.093 3,139 53 651,140 300 ,
I TR atiro 1,43 4,570 374 68 o )
- i 10-%-30 4535 310 6,270 464 100~ Kgo I'z0
F 30-3-50 4.300 6,005 $.305 484 9%~ 075 117
e, May 4,488 2,687 5,048 441 &5+ 975 1-72
ik G
. 9-b-30 3,118 +.38%0 *,480 331 E15- H75% PR
19650 5,270 4,307 1571 391 iy g 33
g-b-50 . 3.9% 3.615% 2.055 . 312 15- 740 149
" Jlfﬂa 4,122 4,304 2,035 348 15- 930 311
L epse - 1240 1440 1,060 91 - g50 o1y
C AT 2,836 3.0% 1,340 242 LSBT S 033
1 IG-T-50 4530 4547 £, B0 ELE] B Lag0 467
Aver. July 2,909 3.3% 1.733 269 0-1,030 - 118
] 2,320 1230 ¢ 1,800 178 o- 3§55 1-3%
4 1340 2,500 1,050 1,300 197 0~ 440 o'z
28-4-50 2,020 - PR 1,560 %3 o- Ruo 1'34
E . Aogust 2,500 2,613 1,553 213 0- 80O 0-90
‘ 7950 3,060 1,580 1,920 219 L) 232 i
17950 3.520 2.540 1,730 246 a- 8o 1742
LY 580 4,160 1,220 74 - Hi0 o 1%
iAver. September i110 2,660 1,623 246 0. 810 ‘ 1:33
<10~ 180 wid 130. -7 Semant R = ] "
- . ¥
Aver. October . 1,599 1,543 " 503 i 0- 720 528
6-11-50 1330 - 1] nif 56 ©v- 360 004 r
1130 750 20 ni &6 u- 3r0 532
2Hri1-50 300 nil mil o o 20 o ed
a F T r
Aver. November 60 160 ndk 41 i 0- 380 1-61
¥ Gazeso nil nil PALM i 3 il by
tr1-30 nil nil DEAD njl H nil uy3
A5-12-80 {15 days) nil nil o nil ; njl 080 !
1Aver. December all nil nfl it [ all 10 3
Aver. dally yield ! ; !
per & moaths . I .56 0-1260 1-85 ;
an, to June} 54 840 457 - . :
- d&‘)‘* Juzel W e j ¥ {Jan, ta June} {Jan. to Juns) s
“Javer. daily yista ! ! ;
'} per palm Iz ! . ] :
months  [Jan. - | 258 303 i 0.3,260 { 1-88 }
to  December) . ass 297 i + (Jan. to December) ;  [Jao. to December}§ ;
365 days, . { .
“frotat for 365 0 Aver. of wial i
dnys {ml.} 130,021 108,370 i 93,119 . fur 363 days ! — . -
N i 110,503 :
. % {3 Puims) )
i i




TARLE IV

R
! Toddy yield siatlstics o Fall agd Dwarf Patma
f {A) Summary of overall average yields
: 2 » 3 ' 4 !
j o verallnetal vield/palm {ml) QOverall totat daily yickd per palm Overall daily yield per palm {ml.) ’ i
Lo - ) {January to Decemuber— 165 daye) e
TAPPED 16 montbs ; % months | 12 months | 6 month i B mumnths i 12 months | Morning caliection  [Afternoon coltection Total
i H N '
| {1 days) i{zqu dayst | {408 dugs) (30 days} ](34" daya) | (365 days) | 4 p.n.-7 s.m. {13hours} 7 nMm.-4 pm. 4 P-4 P,
: : i K {9 bours} (24 bour) -
— e mrsim fm VLU — |
Falms 1A v N} : : f ! . . "
ppuwn {14 palms) Pordaza o gunBar | 577,49 r.ob 1,700 1,592 1t - FLs ' 1,58
! s
Pales (X to 2} i N
ppuws {3 paima) Hedot | ol sse 010,303 A0 401 303 2 b o3
L. ! ! —
d Palms {1-30} | eoe0 [ - - 37 . — 315 122 437
agara {24 palms) i ! : ! 16 Tmonths) {6 months} [6 monihs)
| | :
.! ! | a
o
. 1)
(H} Summary of overall daily yields
C [ !
t z 3 4 5 I [ 7 B o 1o '
- i I,
Ist 3 i 6o 15t vo it 120 I nt 150 [ 1) mt 2o 15t 240 ISE2700 |
PAILMS TAPPED davs days daye days | dayn Azys days days dayn |
(1 month) | (2 months) j{3 morths)){4 months) {5 monthe}| {6 montha) (7 monthas) |(3 months] [(9 mouths) |
{ml.} (enl.} {mk,) * (ml} iml) - {ml.} {mk) {ml} (mi) |
Tall I'alms {A tn N) 594 fgr LBAT 1,307 1406 -l 1,600 1683 170 1703
Handirippowa (14 Palma) - i S H
bwarl Pahwse (X w 7} ! 438 FA [0 80 i sor 480 L 437 i1 L3y ,1
Bandirnppawa (3 Pl i : K !
Dwar! Palns {3-30) ! 504 544 f PLE I 4T 437 : o - 3
Ratmalagara (24 Palms) l ! ‘ i
! : i
. | i

{C} Summary of ové;all monthis' yields as %, of total annual yic]ci

. t .
4 . -.!
e B . : 2 ‘ : 3
F i TALL PALMS (A to N} Bandirippawa {14 Polms} ' E DWARF FALMS {X to Z) Bandirippuwn—3 Palms bW
MONTH ! Py 7 : i -
At Monthiy yiekd i M
" A b Yield wince Ist ! _ M_‘mth!y y:e)d_ Wiedd since 15t o
s | Asoleotal o fanmaryes %of i Aethof total | - JandnrymsSef . [ -
Po- amid :yield (v month) [potal ield (12 mosihs] (mLk & sield (12 montha) [total yield (12 months) fml,}
January 40 3 % 30 ° 14532 ’3.2 3.2 15,025
February JEE L i Ot 0.2 ‘tb302 ) | Fge7 7.9 14,280
Murch Boje | 8.4 Vb, 18,112 TN 39.8 12407
April 35000 i BT 7.3, - 1hobs b - 14.0 . 544 1G,12G
ny 61,310 [ 10.8¢ B 13,232 . 7.9 . 4 10,128
June g | 1y s0.8°. " | Togse 9.5 15,4 7837
- jolr Ny 3 n.t Groy 7 oo L do0 . 7.3 83.2 N -
— s 9.4 FolyT Ty As8a s ) L5t --
g o Y79 b 6.7 5.0 -
54430 %1 n8.G o },s;' K 3.3 0G.2 o
42,939 7 962 ‘ [+ o8 00,0 -
December I h0m 3.8 1060 Ml3 0.0 j00.0 -
Tarad | sTIae, | 100.0 T 110,503 100.0 — I 18592



http://f8.fi

i . " N H H e 1 a - P BT I 3
i B nthy F 1z months : Morning collection [ Aftraoan collection : Total i otlltl];nt’tgi g tt[,tlcl:(l;nt(:n::‘ Tatai 6 months | & months i 12 months
, L L H : on |
Haqodavsy o (305 dags} | 4 poee7 am, (15hours) 7amLg B | 4 P4 pan, Py hours) fly hours) ' {74 bours) | (150 daye) | {240 days) ! (365 days) |
. : (» hours) (74 hours) i ! . i
. o N o ) ‘é (4] i
1,582 LG . 400 1,582 to to : 1o j0.54 ! V.30 B8,
i . 3080 2,510 | 5420 i 3t A3
| ; - - SV SOV S
o3 212 G 303 to T t n H % O 3 .32 7. 6b
urs 740 1200 1
e E1 I 142 437 H «:; N o I o !" T )
i i muntha} ! {6 manthy) fh mantha) i o 1o i tn :
i ! 2,600 %20 7,4 g i 4
: ' {6 months) | (6 months) (n momt-s] 1566 - P -
H ' ; i I
(B} Summary of overall daily yields
— - -
! i i : : i . i
3 ' 4 s e L7 [ . [T {1 2 i 3 .
B ; sta 1 Ist tew IS 180 ; 18t 180 131 240y tst 240 LE L bl R : 15t 330 ! 151 365
by days days  ;  dayx © davy days davs days days yi | doys
sonths? iy montha); {4 menthsyifs moanthsh (6 months) (Y months} & maaths) o months} Sro months) | {13 months) | {1 year}
poimby TPl ml) 1 k) fml.) (ml.) (.} fml.} iml} ] gml )
- ; - : ; -
1,535 ¢ 1317 gy 1,00t 1,683 1,700 1,703 1,907 1.ivig ; 1,582 i
— : 3 f : - i : .. . i
510 137 1 an 392 33 1350 w3 .
i R
. - R : . -
1 - ' - i — ; .- - | —
- L
1
. ‘ '
{€; Summary of overall monthly yields as 7, of total annval yield
! 4 ' B -
o . 3 { i 4
iy |v;$m] L DWARF PALMS (X to Z1 Bandirippuwa—-3 Palms ' T DWARF PALMS {r-30} Ratmn]uuara—--.4 Tadny
o v | . Menthly Yield
ik ~inre 1st ' Montitly vield ! Yield wince 18t . 4 - P B N
wary as @ of X [ As 9 oftotal | Japuary as % of i As ¥, of to1al Yield since 1st Jannary s 7,
yioht (12 mrJnth E"" ) | yieM {2 numths\ rtotad yield {12 months) {mi.} yield (6 months) | of totai yiekl () manths)
= - .....‘—-1.—-... H i N 1 2% H
i1 : 13,932} u : 1%5.3 15,023 i 5.3 i [T
\ : ;?, nz .}' 047 b 27.4 10,2043 a . ;gﬁ; \‘ _il_;“;
T o1g.ar1e " L.y * 3.4 i 15.9 : 53
: Eeang ! 14 .41 i . 544 X : e ' TEG
: 1200 ' Ol g i ! 13.0 i L
R i 5.0 ! i 10k . 100 R
73 53¢ i - :
.o ' .2 H - —
iy ot w3, : - ; - ; -
3.1 : 0.2 - ¢ - t
o3 ! JIUTH - | . :
[EH] } TO0 O - | - : - .
- Po110503 ! wee 0 78,59 100.4 | -
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TABLE V * .

-

Variation in the Production of Toddy per Spadix {(Volume in milli -litres)

f‘-‘
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