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APPENDICES. 

APPENDIX I. 

NOTls ON GUL·JUKING FaOM BK~B, COCOANUT AND BHERLI (caryota uren.) 

P!.LMS BY MR. p, C. PAllL WHEN OFFICHTING AB EXTRA DnuTY 
DII{BCTOR 01 AGRICULTURE, KONKAN, 

Brab or Palmyra Gul. 

Palmyra Gul Industry in J[adras. 

It is mostly in the hands of professional tappers-Shanars, Ezavas and 
Thandars-who are at the same time peasant cultivators and small 
farmers. In some cases palms belong to the~e meu but in the majo"ity of 
cases these people hire Palmyra trees flOm the land·lords. The hJ pers 
have to get a license from the Excise [!epartment but it is simply forma1. 
The application is made on one auna stamp and license is issu~d free of 
charge {fur n6ing the sweet toddy as beverage and fol' making jaggery). 
Government doe~ not. make out anything from the trees. TLey only get the 
asse~sment of the land and since such trees grow (lD poor soils as well " 
regular payment of assessment is a significant matter. 

2. Towards Palghat owners of Palmyra trees get about two annas 
annually for every tree. (1) In one case the contract waR two annas a tree. 
(2) In another case a man was paying Hs. 8 for 150 trees. The land and 
the trees were poor. Toward, TlDlleveIly some of the owners claim about 
half the quantity c,f jaggery obtained from their trees. 

3. The tapping season exteuds fr'1ID february to May (about 90 days) 
There are male and feru>l.le Palmyra. trees BJth of these yield saccharine 
juice. The methods of tappin~ male and female trees differ. In the case of 
IDa',e trees the H'lwerillg shoots which look like finger growths given out by 
the principal stalk at the top of the tree, ale to be wOl·ked out. TheRe fingerlike 
shoots are bruised by I u bbin¥ between two wooden sticks (looking sOII.ething 
like a pair of compas,es). Afw" a couple of days the~e are scraped with a. 
tapping knife and their tips pared oif daily. Within a week frum the first 
operation juice begins w drop. They bri"g several fingerdtogether and bend 
in one pot. CB'nnbsy Method is different.) 

4. The spathes of female trees have also to be worked whil'3 the nuts 
are very small. Only the tip ends are squeezed and beaten. The ends are 
pared off as in the case of male trees I\.s the paring approaches the thicker 
part of the shoot, the sho ,t has to be bea.ten all ruund between the nuts with 
the thick edge of the palillg knife and the fl'Uit near the tip removed. I 
have seen number of large nuts on spatl.es yieldiug luice. 

5. Towards Palghat aLd Coimb:ttore, tapper,; climb twice a day. in the 
morning between 6 and 8 a.m. and in the a1 ternooll at [) p n.l. Towards 
Tinnevelly some climb twice and bome thrice a day (esptcially at the close of 
the season). 

6. In the morning' the tapper gets on with a ~pare pot (for bringin'" 
the sweet toddy down) beside!> a li'IJC rot alld a hush. After he eUlj,tic~ 
the juice in the spare l'ot, he (lrcslic~ tile cut by parin.! off a slice, liml's the 
pot a.nd I eplaces it. In the e\'ell:ng juice is not lowered. The cut, however. 
il dreBied and tho pot is given a shali.e. 



7. A good tapper ca.u look after about 20 to 25 trees working from 6 
to 10 and again:> to 7. Tapping sel.son l:l.st~ from Febmary to .... 1 ay. From 
the beginning of ~1ay field work: c071pels th~m to givo up jlggery-mlkillg. 
It may be remembertld that fro:n Februlry t) April eni, these i:eJple hwo 
not got much work in the field and tfl.pping Palmy m trees and makillg 
jagger.y gives them remunerative employment. 

Jaggery making from sweet toddy in JIad,.as.-Aftel' onco the sweet 
toddy is lowered (either from Palmyra. or from (Jocoanut pn.lml it is dealt 
with the same way of making jaggery. There are some local diff'lrences ill 
the construction of the ovons OIl which the juice is bQiled but no did'erenee in 
the ovens and boiling pot3 is made for Cocoanut and Palmyra juice3. 

Oven,.-There are two principal types of ovens specially coustructed for 
jaggery-making though sometimes jag>{€ry is made iu the kitchen on the 
ordinary chul. Genera.lly j:l.g~ery llvens are built outside the c,)ttage either 
in a kacha shed or under the sha le of a tree near the cohage. 

It will be seen from the sketch Plato VIII B that the oven i~ built in a. 
rectangula.r mound 3' x 3' raised about 1 r above the grol1ud level. There i'i 
no ash pit nor exit for smoke prcn-ided. The smoke esc~.p('s by tal) sides of 
the pots. It isa componnd oven with three 1l10uths bllt fed only through one 
common feeding hole. After a time when the juice thickens the contents are 
trQusferred. to only one pot whore it is finally mad3 into jaggery . 

·Oven lr.-At and round about Pal ghat Ringle o .... en~ are ill common 
use. AB a.t Coimba.tore these are b.lllt in a raised mound either in a shed 
or under a tree. Beside:; feeiiulS h01e the ovens are provided with exits fat' 
smoke to esca.pe 

Here generally the b Jiling is !lot C Ellp1eted in ona stretch. As they 
get juice it is b)iled to a cart.in cousi-;teucy and st)r.)l till sufficient 

·quantity is collected when it is boiled down to j'1ggery. 

Fuel.-Palmyra leave::! ani dt'y le'l.vtls of shed trees and Witste gl'a.'lil 

is uwd as fllel. I d) uot expect cilat tUt:ly worry abJ'J.t fuel. BoiLing jllica 
is a daily routine liko cOcJkin:s :.,d mJrec \"er it a i uilS of an.' kind of fuel, 
leaves, grass, w .. ste folder, briloucho3, twig~, &Cl The fuel illS to be fed 
continuously in sma.ll quantities. 

Utellsils.-For m:1king ja;ge~J they use wide mouthel ea.rthen pot 
('88 the pictnre of oven attached). 1"01' removing SCum the kitchen" pa£i" 
is used. For stirring the juice Il. ladle is m'1de by putting a handle t) a. 
Cocoanut shell When jaggel'y is nearly ready, it is stirreed and rllhb3d 
with lit thick end of the froud of ~al:uyra. and when it bJgiu3 to set, it is 
tra.nsferred to a number of moulds or empt.y Co~oanut shells. 

Boiling the juice to ja:;qery.-I h~ve already under the he:tding of 
ovenS stated that in Fome p~nt:j the operation of boiling is finish~d iu one 
stretch while in other places they evaporate two-thirds of the qua.ntity and 
collect the compa.mti vel} thickm' sac-cbrine !d uti ln till it accumula.tes into 
a fairly la.rge quantity and thun boiled to jaggery This finishing bJiliug 
is important and is attended to carefully. Alrn'Jst everywhere in the 
M'l.drai Presidency, ja.;;J81'Y-:U:l'>:ing is entru"t)d to womeu 'l'he male 
members deliver the juice at h'J:Il9 to their females and are then free f(lr 
their field work. If therd lB no L:ll1.1e in the f<lomily. the llIale folks will 
~&.8e a W~ on wages at least for the second or fina.l boiling. 



Wheu the juioe is received auts and dirt are removed by the hand and 
the juice slowly tranllferred to - boiliug pot. .[ he residne, generally lime, 
left a.t the bottnm is not !o!euerally t~keD iu. After about ,5 to 2(1 minutes, 
whitish scum ri,es to t.he surface -"hich is rewo\'ed alJd wheu it begins to 
heave IlP. few c IstJr beans are crushed and pa t ia. 0il has get l'em1orkable 
effect in a.llayiug frothing. After pu tting cl'ushe i ('astor beans the Juice 
is well stirred. It theu does not rag uire llln~h attention except attending 
the fire and occasionally removin.: the scum that comes up. It takes about 
two hours to fiuish boiling As it approaches complt'tion the fire in the 
oven is lowered and the contents of the p ,t stirre,l. The woman then wets 
her fingers in cold water and take, off a little of the "ymp from the stirring 
frond by her thnmb a:lu £'·cls it ill cold water. If it is ready it hardeuB 
quickly. The feel is the Stme for cane gul and I could without diffioulty 
strike sev~ral boilings. 

When jaggery was ready, the pot wad ta.~,cn off the oven and kept on 
hot cinders and ashos. The atten j iug woruan then rnbs a p!lrt of the 
inside of the boiling pot with the ~t.il'l'illg fmud till jaggery begins to set 
hard. :'.leanwhile the mould plankg or COCO'l.uut sllell are washed with 
cold water. Bdore the moulds get d:-ie i the ja;sg~ry has to be tramferrei 
to these moulrls. It sets there Roon and in about 15 to :!,) minute.s p<'rfect 
mould~ are taken out. The mould" leJ,\"tJ a. lit, le irt:acle or molasses in the 
holes of the plank. i'he perc'mtige of jag-gel'_' to sweet toddy varies 
from 13 t~ 18. In a. test at T,nne\'elly I got 1,'5 pab:n3 of jaggery from 
84 pala.m3 of sweet toldy thus gi\-ing :130~t 17 per cent. jaggery lit is 
perhal-'s exceiJtiona.\ly good juice), It almost tallie" with Brix: re.~ding. 

One man generally sttenda abollt 25 trees and gets time to look after 
the field work (he geuera.lly ha.!! goot few rice fields) and his wife turns the 
juice int·) ja~gery and sells it Supposing hu hired ;}~ trees to be bure of 
getting juice from 25 trees tL ronghout the sea:;on, he has to pay Rs. 4 
(at a.nnas 2 pet· tree). Trees yield fturn i to ~ gJ.llons and some fail earlier. 
It is therefore difficult tJ get averitge. .\11'. S. Ra:Jlalingam PiIlai gives 
54 gallons per tree per seas;n. ~hdr'1" BulleLin No. 25 gives 48 
gallons I it gives 6 maunds which means ab()ut 48 gallons). 

Taking therefo' e 40 ga.llons as the average yield per tree, the man 
who taps 25 trees a d'l.y gets 1,00) ga.llons or lU,OOO lbs. of sweet toddy and 
this at 16 per cent. yield~ 1,GOU Ibs. of j'1.ggery. Taking the rate (at the 
Parry's shop) at 251bs. this quantity fetches abmt Rs. 6l for his la,b)ur. 
As said above he has to pay Rs. 4 to 5 to the.owner of the trees. He a.ny 
bow makes Rs. 60. 

Scope for Palmyra lndust'fy in the Thafw District. 

In the beginning of the report I have given the rongh distribution of 
this palm and ha.ve given rongh idel of the prospectlve busineas. Here I 
will limit myself to the yields of toddy lJel' trec and the percentage of gul 
in the juice and will try to show what a family working about:25 trees can 
expect to make . . 

It is difficlllt to get fn.'r averJ.ge of toddy per tree in the absence of 
exLellsive hials. The soil in whi0h the tre~i gro\v ha.ve oOURiderable effect 
on the yield. The yield varies in the different sea'lons of the year. The 
sex of the treil has influence on the yield. l"eTUale trees yield more. There 
are two seasom ill the Th'tna District, Shalu (~eptember to December) and 
B~a.rkala (Fobrual'J to .llay end), the l!j,ttel' ooiDg more i!Il.p>rtant. la 



November 1913 tests were taken by the Abkari Department and as a result 
they got 968 gallons of toddy from 41 trees in 31 days. The gul-making 
season may be reckoned from December tu May (about 120 dfl.ys). In 
Madras they get about 90 days only. (It may be remembered that they 
get two rainy StlaSoDs.) From t'Je data supplied by these tests the avel"l~ge 
per tree in a season comes to 01 gallons. While conducting experiments at 
Bassein I took some tests and my average comes to only 53 ga.llons per 
tree per 'Btla.son. Excise Manual gives 90 to III gallons. This yield being 
takeu for both the seasons of the year cannot be accepted for gul Feason. 
In Bengal according to the Excise Manultl the yield is 43 gallons for male 
and 57 gallons for female t.rees. I, therefore, will take 50 gallons as the 
average yield per tree for gul-making season. 

Percentage of gul.-Composite samples of fresh juice as well as 
samples from individual trees were tE-sted. The reading of averllge (fresh) 
sample can be taken as B Brix. Gal was made several timeg (it is 
comJaratively e~sy to make gul from PallIlyra juice !lnd we fonnd no 
difficnlty). The average of several trials comes to 10. The juice eeems to 
be poorer than in Maclras. hrix readings indicate the samo thir'g. I<')om 
each tre6 therefore about 50 lbs. of gul cau be got which at 25 Jbs will ft tch 
Rs. ~ per tree or Rs nO for 25 trE'es. If a man gets tree- at 3 annas ho will 
have to pay Rs. 4-11-0. He will thus get Hs. 45 from hid subsidiary 
industry of making gul from Palmyra Juice. 

Possibilities of Making Gul from Oocoanut Toddy in 
Konkan and Iforth Kanara. 

In the Konkan and North Kanara together there are abont 20,'729 
acres of land under Cocoanut grllwing about 1,.t5U,OOO trees; a bout 25,000 of 
those are tapped either for toddy or for distilling arrack. In Thana, Kolaba 
and large part of Hatnagiri where they give regular watcrings, the average 
yield of nuts pel' tree is about 60 (or when tapped, about 80 gallons of 
fermented tooJy). In the North Kanara. where co~oa.nut trees are not 
irrigated the :\ield of toddy is llbout the same but the average number of 
nuts is much low being i5. 

The averages of toddy per t.ree for shops and for gul-making will 
necessarily' be oifierent For shops and booths, toddy is drawn f',r about 
l~O to 150 days. Only molasses can be made in the monsoon, but it will 
not pay for rice farmers to make molasses. We may therefore take 
50 gallons as the average per tree. 

The percent9ge of sugar varies in different samples (the reading of 
Brix varies from 12 to 20. I could record 15'50, 16'40, j 7'UO, 15'1~, 
H,.4:~, 15'93, 140'63). Taking 16 per cent as the a,'ailab!e gul, a family 
working::!O trees will get J ,uno gallons (or 10,000 Ibs.) juice or 1,tiOO lbs. guI­
which at ~O lbs, (it is sold at 17 Ibs. in the Sooth Kanara and Coimbatore) 
will fetch BB. 80. Supposing he pays Bs. 25 for the 20 trees to the owner 
he makes Rs. 55 from his secondary industry. 

There are a large number of professional tappers in Kanara and thi. 
industry will suit them best. In the adjoining District (South Kanara.) 
they enjoy this privilege and the people in the North Ka!l8I'8 are very keen 
on this industry. 

Cocoannt gul industry serms to snit Kanam alone. In the Konkan 
,...befe the ljeld o£ lIuts is better it is not profit6ble to go in for 8ulInak~. 
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In the several Districts of Madras, gul is made from cocoanut sweet 
tOOdy. In my tour I could see this industry at and near Coimbatore. 
The industry is pursued by tapper class who side by side cultinte sonle 
lands as well. They pay about a rupee to the land-lord (Mr. Vellingiri of 
Vel1ailruer gets Rs. 48u a year for 4UlI trees. Mr. Raju of Coimbatore gets 
Rs. 25 besides 1';5 cccoanuts for hi839 trees). As a rule trees are tapped 
for two years And then allowed to bear nuts for two yeal's alternately. In 
my triajH at Coimbatorc I got 16'4 and 17'8 gul and gul could be sold at 
16 Ibs. a rnppe. The process of making gul is exactly the same as describ­
ed under Palmyra gul in Madras. 

Jaggery-making from Kitul (Bherli Mad, Oaryota 
~trens) in Oeylon. 

In Ceylou these trees are numerous. It is said they might occoppy 
over 3.01)0 acres. They a.re tapped both for toddy and for mAk;ng jaggery 
and sweets. Large quautity of this jaggel'y is consumed in Ceylon and some 
exported out of the island. 

Toddy.-The spathe has to be work<:d before it bursts and thin Flices 
trimmed morlling and evening. For toddy they use the same chatties 
without adding anything or smoking tbose. 

Jaggery-making.-The proce88 for trimming is the same as for toddy. 
They however put some bark of "!:iaH" (Vcleria accnminata) leaves of 
Aukenda (Acronychia laurifolia) to prevent felmentation. The average 
quantity of juice· from a tree per da.y is one gaBon. The percentage of 
solids (or for rough purposes jaggery) is about 11 per cent. TApping 
season of Kitullasts for eight months. They therefore ma.ke about 260 Iba. 
of jaggery from each tree. The percentage of gnl in Kitul juice in Bombay 
is about the same as in Ceylon (Brix reading being 14). 

The process of making gol is easy. They simply boil the fresh juice 
till a syrup of right consistency is got when the boiling pot is taken ot! 
ihe fire. When jaggery beoomes lufficiently cool it is put in shells to 
make small moulds. 

We have not got much soope for Kitul-gul. We have got a few 
thousand trees in Nagothna Pew, Alibag and Roha Talukas. These are 
tapped for toddy. It is however worth.while trying the vegetable preserva· 
tives in making gul from Palmyra and Date. I have written to the 
Forest and Botanical Departments about it and if these be available iD our 
Preaidenoy, I will try these sometime. " 



APPENDIX n. 

OBSIRVATION8 BY MR. P. O. PUlL ON THE QUANlITY PER TREI, 

OHEMIC.\L COMPOSITIQ'. DETERIORATIO!l IN KEEPING, EFFECT 

OF D IFF',RENT PRE"iERVA TlVES, OF THE JUICES AND 

GULS OF PALllll. 

A. 

Quantities of juice obtained from Palmyra per tree during one night 
(12 hOlm). 

Obsert'Jtions tal; 'il jJ(JsHeIu, fJ!h (wd 7f1l Jrarch 1915. 
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35 

Ibs, 

Percentage 9 
of gul by 

actual trial. I Trees, 
15 

Pots. 
40 

Iba. 

I 
of gul by 

actual trial, 

This works out at about 4'4 Iba. per tree per day or 53 gallon. per 
_.,a.SOD of 120 days-
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ApPEARAl'\CE OF THE TAPPED SL'RFACE SHOW­

ING SEVERAL STEPS AS WILL !:lE O!:lTAI:'-lED AT 

THE END OF THE SEASON IN THE 

BE;-';GAL METHOD. 

ApPEARANCE OF THE CUT AT THE END 01<' THE 

SEASON IN THE THA:'-lA METHOD. 
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BENGAL METHOD SHOWI:-.lG THE APPEAR­

ANCE AFTER THE SECOND STEP IS CUT OUT. 

TVING OF THE POT, THANA METHOD. BE:-.lGAL METHOD FIRST NOTCH READV. 

(also showing the simple and speedy 
method of suspending the pot). 
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Quantity of Juice obtained from Date Palms pet' tree auring night 
(12 ho1m), 

, I 

___ Lot--,-_A. ___ I~~ _____ Lot B .. __ I __ !\ , Lot c . 

. Mark Quantit)': Mark 1st I 2nd 3rd! 4th i Mark 1R \ 2nd 1 
o~ In Ibs. I °fr!!~ night. night. nighl. I night. i ~~~ night., night. I 

S 4 5 6 . 8 9 I 10 I 

8rd 
night. 

1 3 

2 1'5 

S 1-5 

!I. 8 

() 2 

6 2 

7 

8 
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10 
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1'5 

5 

1 

11 2 

12 1 
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14 2 

15 2 

28 
Ibs. 

I I 

I Ibs, I Ibs. Ib&. I Ibs. 

1 I 5 : IH 8'3 I O'S 

2 '3'75 2'1 5 
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4 

5 
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2'5 

5'5 

0'8 

3 

4'2 13 
I 

3 i 3'3 ! 

1-25 \ 0'8 

{)'5 \ 6'7 

1 

2 

Ibs. 

5 

8 1 4'5 

4 1 5 

5 

6 

Iba. 

5 

5 

s·s 
5 

() 

3'S 

7 3'5 H 7'5 8'5 7 6'5 5·8 5 

11 

8 5 5 0'4 4'2 ' 8 7'5 6'6 6'5 

9 5 3'3 3 I 3 

10 3'3 4 2'5 3'75 

I 
I 

! 40·80 33'2/35'65 34'05 \ ' 45'\10, 38'9 39'80 
'Ibs. Ibs. Ibs. Ibs. I I: Ibs. 'I' Ibs. I Iba. 

--~------I~_~,-------
It can be said therefore that 15 + 40-1:'24 -79 Date palms yielded 

295'60 lba. of juice. The average per tree durIng one night (i,e., for morn­
ing.collection) comeil to 4'3 lbs" or 38'7 gallons per season of 90 days. 



Oomparative Quantities of Dllte Juice obtained during day time (i.e., 
for fvening collection) and night time (i.e., fCJ1' morning collection). 

Sanjan (Thana). 
90 per cent. during n;ght time. } For details see 
10 per cent. during day time. table below:-

the 

Mark ou the 
trees. 

1 

2 

4 

5 

(j 

7 

8 

9 

10 

---~-----

J\Iorning 
eolleetion. 

5 

3'75 

4'2 

3'75 

3 

3'3 

5 

5 

3'3 

Evening 
rollection. 

Iba. 

1'25 

0'25 

0'50 

0,8 

1'7 

o 

0'25 

0'8 

0'4 

0'8 

---\--::-1-:-
I 

B. 

Ohemical Composition of the Date palm juice. 

Analysis of the Date palm juice for crystalline and Don-crystalline 
sugars, acidity, &C, and its rate of deterioration in keeping :-

Average sample juice tabn at 
8a.m. 

Average sample taken at 
6a.m, 

Do. do, 
'''1 

Do. do. 

Day oollections average sample i 
taken at 6-30 p.m. 

I I 

Aridity in 'I Brix reading I Relracto-
terms of rorrected meter 

KOH grms. fur tem- correct~d lor 
per 100 r,e. P""'"-e I temperature. 

-, 
0'0663 I 12'86 13'70 

0'030 12'90 13'80 

0'050 11'58 13'20 

0'051 10'22 10'64 

0'3009 1330 13'80 

Sugars. 

Crystal. 
Usable_ 

per cent. 

9'00 

9'80 

9-13 

8'10 

4'91 

N on-crystal· 
li.&able. 

per Cftt. 

1'80 

1'30 

1-27 

1'80 

11'00 



Bate of deterioration as shown hy the same sample of juice kept 
for four days :-

Date. Time. \ Brix readin, corrected \ 
I to 170 c. i 

Acidity in KOH grms. 
I er lOO lb •• juice. 

30-1-1915 9 a.m. 10'58 0'0357 

" 
1 p.m. 10'47 0'0561 

5 p.m. 10'20 0'1122 

" 
9 p.m. 10'15 0'2703 

31-1·1915 9 a.m. 9'G5 0'8825 

" 1 p.m. 9{)O 0'4335 

" 
5 p.lll. 8'35 0'4590 

9 p.lll. S'OO 0'4845 

1-2-1915 . 9 a.m. 7'20 0'6375 

" 
1 p.m. 6'80 0'7140 

" 
5 p.ni. 5''70 0'8160 

" 
9 p.m. 5·(l() 0'8415 

2·2-1915 9 S.m. 4'00 . 0'8926 

" 1 p.m. 3'60 0'9384 

" 5 p.m. 3'00 0'9843 

" 9p.m. 2'90 1'012 
~--~------ -----------



c. 
TABLE SHOWING THI EFFECT OF DIFFERENT PRESERVATIVE TREATMEN'1'8 

ON PALM JUICE (Nira OB UNFEIUfENTED AND Mady OR FERMENUD). 

Oocoanut Juice. 

.Nim was collected in baked 
pot.. 

mon Btock reeeived original reading Madi eolle~ted as usual Nir .. was colleeted in baked pots rom-I' la 
14'75. the same pota. 

~ I i ~ ~, 
" a 1 i ad ;l 

e. I ~ ~: t>~ Q m " .s 
~j /' ~ .-_~ I ~ 1 .;"! . ~ a...:.. 
~1 i c ~-g 
Ci;; I· I Q ~ od ~ od && . ~ i ~ d "0 ~ 6 "0 
>oS .~ i ,,-:. . I: 0 .~ ~ El-'; ~ ::: .... 
.,dUl .a: 't:t 'g! -= ~ .a rr;I ! ~ ~ .... :a! f j ~ d :a ~ f ~ ~~ e ::; 
~~ 00 e ~ le: ~ ~ a ~ ~ 
.sz ] I El "i.s .!! ;; § .q I E j 
-S'S ~ 1.cI f I:! f .s - ;: 

;i i I i ; /' ~~ ;~ I ] i ! -i: I ~ i 
.>:il E-< r2 .>: ~~ ... -g 1 Eo< r2 )11< i E:: _ 

_ 8 __ ~_5 __ 6_-;1. __ 7 -!,_~_6-.:.I,. _9_--.-_10 ___ 1._1----'1_1_~_;__-lJ--

i I 

14'00 13'25 14'00 7 a.m. Fresh. /14'75
1 

15'50 114'751~: Fresh ... 7'75 /s ".m. 
1 9th 

14'()() I 18'go 
I 13th: 112th 
I 0'50 I p.m.; A~~r 5'00 1 S p.m. 

I Hth ; hours. I j""'12fu 
! ! 

3 p.ro. 8 houro.1 S'5 I 15'50 

9th 1 I 

14'00 

14'00 13'50 

14'50 

I 
14'00 _l_p_.m_. IInd daY'i 

10th 

14'00 1 p.m. Srd _day. 

n:h 
a'oo 3 p.m. 4th day. 

12th 

6'00 

1\'50 

14'00 1 p.m. 6th day. I 1'50 

14'1\5 

13th I 
1 p.m. 6th day. , 1'00 

INn 1S'50: 14'6 

14th 
Ip.m. 

16th 

Ip,m. 

I, , llii'h 

15'75 I', ... 8 p.m.' as E'60 I 9 p.m. 
--- hours. 

14th i 1 19th 

: I<~r~ :: I~I 
.. , I .. · 1 p.m·1 Srd day. I I 

15'76 1'()() /;~:.14th day. I 
"""i7th1 

I , 

7 hoUJll. 

IS hOllH. 

1 cJar. 

1 day. 



Night collections taken 
in new baked pots and 

Date Juice. 

I 
. \ddity ill I BriI reading 
terms of I correctl'd 

, KOH gnus. 'I for tempera· 
: per 100 c. C. I ture. 
. I 

I 

0'0357 10'58 

tested in the morning, 
at7 a.m. 

A'verage sample taken I Neutral. 9'45 
at 7 a.m. in pots that' 
were limed. 

D. 

Refr~tome­
tcr correct­

ed for 
temperature. 

10'30 

10'70 

Sugars . 

Crystnlliza. 
able 

per cent. 

7-50 

6'28 

Non-cr)'llta­
llizable 
per cen~. 

1'38 

1-21 

COMPOSITION OF THE S.l.MPLES OF GUL FROM DUI! A.ND BRAB 

PALM JUICE. 

Moisture 

Ash 

Chlorine 

Non-cryst!illizabJe sugar 

Crystallizable sugar 

Date Palm. 

Acidity (Grms. KOH per 100 grms. of gull 

Brab Palm. 

-----, ------

(1) (2) 
p.o. p.c. 

8'44 8'!l0 

2·80 8'27 

0'65 1'12 

8'00 8·16 

75-01 73'73 

0'26 0'26 

~---

-------------;----- ---1-'-~-

(1) (2) 
p.c. p.c. 

Moisture 5'2 8'1 

Ash 1'\1 2'3 

Chlorine 1'0 N 

Non.orystallizable sugar ,-0 9-'7 

OrysbJlizable sugar 83'8 76'1 

Acidity (Grms. KOH per 100 grms. of gul) 0'25 '61 



APPEXDIX m. 

DAlLY OUT-l'UT OF JUICE AND GUL OBTAINED FROM DATI<: PALM AT TADG!ON 

(PET! UMBEBG!ON, DI STRICT THAN!) DURING THE TAPPING 

SEASONS OF 1917-18 AND 1918-19. 

Experiments of 1917-18 by Mr. Sorabji's modified Thana Method of 
ta.pping with 400 date trees:-

Date. 

5-12-1917 

6-12-1917 

7 -12-1917 

8-12-1\;117 

9·12·1917 

10·12-1917 

11·12·1917 

111·12·19H' 

13·12-191'1' 

14·12-1917 

15-12-1917 

16·12-1917 

17.12-1917 

18-12-1917 

19-12-1917 

20-12-1917 

21-12-1917 

22-12-1917 

23-12-1917 

24-12-1917 

26-12-1917 

26-12-19lT 

Quantltl of j uire obtained 
10 ~al\onB. 

~lornillg. Evening. 

10 

1G 

ID 

22 

24 

24 

23 

26 

2B 

25 

33 

36 

45 

S4 

47 

88 

44 

47 

55 

44 

49 

43 

I 
Brix read in)!,. I Quantity of j!'U\ 

obtained in lb •• 
I 

17 

16 

Not available. 

15 

15 

·Not available. 

" 
15~ 

16 
i 

15 i 
I 

, 14~ I 
,Not a\,ailable.\ 

I " ! 

" i 
I 
I 

" 

" 
" 
" 
11 

17 

22 

25t 

281 
32 

32 

28 

31! 

32 

85 

43 

50 

55 

43 

57 

45 

53 

5st 

65 

55 

56 

60 

--------:-------------- _._-----

I 

Quality of 
gol. 

Soft, 
brownisb. 

Sticky. 

iSolid to some 
I extent. 

! Sticky. 

I 
, Solidified. 

I Sticky. 

INot available. 

" 

" 

" 

" 

" 

11 

" 



57 

APPENDIX lII-contJ. 

-----------.-----------~--------------~-----
Quantity of jnlre obtained ) 

in gallons. 
Date. 

27-12-1917 

28-12-191'f 

29-12-1')17 

80-12-1917 

31-12-1917 

1-]-1918 

2-1-1918 

3-1-1918 

4-1-1918 

5-1-1918 

6-1-1918 

7-1-1918 

8-1-1918 

9-1-1918 

10-1-1918 

11-1-1918 

12-1-1918 

13-1-1918 

H-1-1918 

15-1-1918 

16-1-1918 

17-1-1918 

18-1-1918 

19-1-1918 

20-1-1918 

21-1-1918 

22-1-1918 

23-1-1~18 

2H-1918 

"Morning. \ EVenillf'\ 

Brix reading. i Quantity 01 gul 
obtained in Ibs. 

48 

G3 

71 

04 

66 

81 

77 

79 

86 

84 

81 

82 

87 

91 

93 

87 

90 

96 

92 

94 

96 

85 

99 

95 

130 

108 

103 

101 

109 

INot "'il'bI"! 
14 

14 

16 

13~ 

15 

15 

16 

13 

Not available.: 

14 i 
INot available.! 

" 

12~ 

14 

13 

13 

Not available. 

" 
12 

13~ 

I 

13i I 
I 

14~ I 
13~ . 

IN ot a.vailable.! 

" 

" 
" 

58 

80 

82 

80 

77 

97 

7, 
97 

102 

99 

92 

95 

100 

108 

116 

114 

106 

120 

lOG 

120 

112 

106 

115 

114 

125 

125 

115 

115 

114 

I 

Quality 01 
gul. 

iNot available. 

i Soft. 

" 

" 

" 
Sticky. 

Soft. 

" 
" 

. Sticky, soft. 

Hard. 

Soft. 

" 

Hard. 

Soft. 

" 
Sticky, soft. 

Sticky. 

Soft. 

" 

" 
" 

" 
" 

" 
" 

" 
Good gul, 

hard. 
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APPENDIX JII-contd. 

Quantity of juice 

Brit reading. !Q~tity of gnl 
obtained in JIlIlonB. 

D.te. ----~-----

Quality 01 
I 

[obtruned in Iba. gul. 
I 

Morning. IEvening I 
I 

25·1-1D18 93 12 112 , Good gul 

i 
hard. 

26-1-1918 lOG Not llovailable. 119 Not available. 
I I 

27·1-1918 95 125 
I I, 

I i " 
28-1-1918 120 

" 134 I " I 
29-1-1\118 112 12§ I 130 I .. 

. I ! 30-1-1918 116 Not available.' 125 
" 

31-1-1918 106 

I 
119 I 

" " 
1-2-1918 112 " 120 Hard. I 

2·2·1918 113 
" I 129 

" 
3-2-1919 106 I 115 " " 
4-2-1Q18 110 12t I 135 

" I 
5-2-1918 113 

cl 
Not ava.ilable.' 127 

" 
6.2-191ti Cl> 

82 ";3 
" 110 

" +> 

'" 7-9-1918 97 ::I 102 0 " " '$ 

8.2·1918 107 
0 

121 ., 
" " ::a 

" a-2-1918 113 0 " 122 .. 
Z 

;)·2-1918 107 12t 132 " 
11-2-1918 108 12 118 " 
12-2-1918 92 12~ 121 " 
13-2-1918 99 11~ 118 " 
14·2-1918 104 11 120 " 
15-2-1918 114 11 125 " 
16·2·1918 99 13 124 " 
17-2·1918 95 11 100 " 
18-2-1918 82 12~ 100 .. 
19-2·1918 9S 11 108 Soft. 

20-2·1918 93 12Z 116 Good. 

21-2-1918 101 11~ 111 " 
22-2-1918 97 13~ 125 11 



~ : 

APPEND1...{. llI~td. 

Qn.ntity of julre I 1 I 
obtained in Ir.illons. I 

Qnallt,Y tl 
Date. 

QWlntlty of gul 
1-- - -llIrL'" reading. lobtau>e\i in Iba. I guo. 

Moruing. I Evtning. I I 
I I 

118-2-1918 108 13~ 118 I Good. 

24-2-1918 83 11~ 107 I 
" I 115-2·1918 106 11 115 Soft. 

26-2·1918 97 11 ISO ! 
" 

27-2·1918 98 11~ 115 \ " 
28·2·1918 103 11 130 I " 
1·3-1918 110 lOil 115 !Not available. 

2-3·1918 88 ll~ 112 f 
" 

8-3-1918 83 10 95 II 

4·3·1918 88 1l~ 104 If 

5-3·1918 100 Not available. 120 
" 

6·8·1918 102 
" 

118 
" 

7·8·1918 90 = 11 109 '" " ~ 
8-3-j918 110 

... 
Not anilable.! 129 '" ~ ) I 

9-8-1918 93 
.2 

110 ... I " g " :::l I 

10·3·1918 82 8 " 
97 

" 
11-3-1918 95 ~ 110 

" " 
12~S-1918 90 

" 
101 11 

18-3·1918 99 
" 

120 
" 

14-8-1918 97 
" 117l 

15-3-1918 92 11~ 110 It 

16-8-1918 102 I1~ 122~ 11 

17-3-1918 103 1l~ 120 It 

18-3-1918 gG 10 115 .. 
19-3-1918 105 11! 112 It 

20-3-1915 10~ ll~ 113 It 

21-8-1916 Cl;; il1 106 
" 

22-S-191E 97 ll~ 1(\9 
It 

23-3-191 S 95 11) 111 
" 

BtIIO-9 



eo 
APP.I!;NDIX III-contd. 

Quantity of juice 
ohtaincd in gallon •• 

IQ",",,,, "' '"' I Quallt)' rate. Bru reading. of I obtained in Iba. gill. 
Morning. Evening. 

------ ------------ ----- - --------

I 
24-3-1918 88 Not available. 99 Not available. 

25-3-1918 104 
" 120 

I " 
26-3-1918 108 

" 1:23 ! It 

27-3-1918 100 112 

I " 
28-3-1918 96 106 I " 

"" 29-3-1918 .B Not available.: 
" "t:S ~ .;. ! 

80-3-1915 Q) t>Il >, 
It .£ S.3 

31-3-1918 0;.a ~ 
" " ~oop:: 

0 
1-4-1918 ~ " " 
2-4-1918 66 

" 78 
" 

3-4-1918 98 110 
" 

4·4·1918 78 
" 90 

" f'l 
15·4·1918 88 Cl> 

102 ~ " " ~ 

6-4·1918 104 CB 113 = " " .Sl 
~ 

91 7-4·1918 82 0 
Cl> " " :a 

8·4·1918 100 0 109 
0 " " Z • i 

9-4·1918 101 " 107 " 
10-4·1918 96 " 104 " 
11-4·1918 110 

" 116 
" 

12·4·1918 103 
" 106 " 

13-4·1918 86 95 " 
14-4-1918 !14 

" 98 " 
115-4·1918 92 

" 100 .. 
16-4·1918 80 

" 85 " 
17-4·1918 98 

" 108 " 
18-4·1918 92 

" 97 " 
19·4·1918 &7 

" 91 " 
20-4·1918 8" " 915 11 

1114·1918 96 
It 100 • 
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APPENDIX J 1 f -contd. 

Quantity of jaire 
, obtained in gallons. 

nate. Eri:r rt-adiug. 

Morning. EYening. 

22-4-1918 159 Not available 

23-4-1918 90 
" 

24-4-1918 67 l'i ., 
25-4·1918 70 ~ 

"" 
'" ~ 

26-'-1918 64 :3 
0 ., 

27-4-1918 67 :a 
0 

48 
0 

28-4-1918 Z " 
29-4-1918 76 

30-4-1918 48 

Qllantity of gul 
oLtain€<i in Ibs. 

55 

901 

71 

74 

68 

70 

52 

80 

5' 

QuaJit~ of 
gnl. 

Not a'ailable. 

" 

" 

QUlNTITT OF JUICE AND GOL DAlLY OBTAINED tROll LOO TREES OF 

DUI PAL)! BY MR. SORABJI PATn OF TADGAON, PUA 
UMBERGAON, DlEi'IRICT THANA, IN THE SI!ASO~ 1~18·1'il. 

, 
13-12-1918 28 Not available. i 45 Not available. 

1l-12-1918 89 I 

" I 61 
! 

15-12-1918 87 
" 59 

" 
16-12-1918 47 

" 71 
" 

IT-12-1918 36 
" 63 

" 
18-12-1918 37 d 

liS 4> It 

" ~ 
19-12-1918 45 - 75 '" It " ~ 

0 

20-12-1918 52 :;l 
It 78 

~ 
It 

21-12-1918 52 0 " 82 
" 0 

2~12-1918 51 Z 
It 7B 

" 
118-12-1918 52 

" 82 
" 

24-12-1918 59 
" 87 

" 
25-12-1918 54 

" 84 • 
116-12-1918 153 

" 90i 
" 

21-12-1918 60 
" 

82 
" 

. ; 
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APPENDIX III-eonttl. 

Quantity of juice 
obtained in gallons, QoanUtyof 

Date, I Brix reading, gul obtained Qnality 

I i in Iba, of gul. 
Monilng, i Eveo!ng'l 

---'----1 -----
t 

i 
28-12-1918 70 Not available. 95 Not available. 

I 

I 29-12-1918 59 
" 85 .. 

80-12-1918 6' " 89 ,. 
81·12·1918 69 

" 8' 
" 

1·1·1919 65 
" 93 .. 

2·1·1919 66 
" 9' .. 

8·1-1919 64 
" 86 

'·1·1919 59 
" 

7B .. 
6·1·1919 75 

" 
9B .. 

6-1·1919 77 
" 

100 
" 

7·1·1919 59 i It 9' " 
8·1·1919 83 :S .. 110 

" 
9·1·1919 75 

~ 
:3 .. 103 

" " 
10-1-1919 'i3 .!l 100 '0 " " '" 11·1-1919 81 0 106 Z .. " 
12·1-1919 8, 

" 
109 .. 

13·1-1919 85 
" 

116 .. 
a·l·1919 96 

" 
124 .. 

15-1·1919 86 " 
140 

" 
16·1·1919 85 " 

105 
" 

17·1·1919 101 " 
136 .. 

18·1·1919 84 If 104 .. 
19·1-1919 - 89 .. 110 .. 
20-1·1919 9:l " 

113 .. 
21·1·1919 97 .. 119 .. 
22·1-1919 92 

" 
112 .. 

23-1-1919 93 " 119 D 

2'-1·1919 95 It 114 .. 
~G-1-1919 l)3 112 I. 



26-1-1919 

2T·l·IPI9 

28-1·1919 

29-1·1919 

80-1·1919 

81·1·1919 

Vl·1919 

i-2·1919 

8-2·1919 

4-2-1919 

6-2·1919 

6-2-1919 

7-2-1919 

8-2-1919 

9-2-1919 

10-2-1919 

11-2-1919 

12·2-1919 

18-2-1919 

U-2-1919 

16-2-1919 

16-2-1919 

17-2-19111 

18-2-1919 

19-2-1919 

20-2·1919 

21-2-1919 

22-11·1919 

is-J-l919 

.;-> 
'J .• 

APPENDIX III-eontd. 

Quantity of j1]i~e 
obtained in gallons. 

I Morning. I EYening. : 

Bri% reading. 

i 

Qaantltyof 
;rot obtained 

in lbs. 

!Not available.' 110 

119 

110 

82 

102 

102 

93 

9~ 

100 

85 

88 

101 

91 

92 

97 

87 

93 

95 

75 

91 

99 

75 

9' 
SS 

79 

97 

" 
" 
" 

" 
" 

" 
" 
" 
" .. 
" 
" 
" 
" 
" .. 
" 
11 

" 

" 
,. 

" 
" 

" 
" 
" 
" 
" 

Not available. 
! 

'126 

116 

104 

129 

130 

117 

116 

126 

105 

1111 

125 

108 

116 

UP 

102 

117 

lU 

94 

119 

120 

95 

11' 

109 

92 

ao 

Qnallty 
of go!. 

Not available; 

" 
" 
" 
" 
" 

" 
" .. 
" 
" 
.. 
.. 
,. 

" 

" 
" 

" 

" 
" 
" 

" 

" 
" 
,. 

" 
" 

H 
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APPENDIX Hr.-coned. 

-- --,.-------- - .- --~~--.-~--- -------
Qunutit,. of juice 

I 
I 

obtained in gallons. I Quantity ~f Qnalitr of Date. --- -- -~ ---- BrIx readin,. I gul obtaintil gul. 

I EveDing., 
in lb •• 

Morning. i 
----- .--.---~-

I I 
i 
! 

24-2-1919 89 Not available. 103 Not available. 
I 

25-2-1919 70 I 63 I " " 
26-2-1919 93 I 118 

27-2-1919 92 
I 

1\!.2 I " " 
28-2-1919 74 I 

" 
87 

I 1-3-1919 89 119 
I 

2-3-1919 138 I 
119 

I 
" 

3-3-1919 61 
" 

811 .. 
4-3-191~ 88 

) 
113 " 

5-3-1919 84 
" 110 

6-3-1919 65 80 

7-S-191D 92 118 

8-3-191r. 89 = " 
111 

Cl) 

-"I 
'16 9-3-1919 60 cS .., 

" '" 10-3·1919 79 
s:l 

101 0 
:s 

11-3·1919 85 ~ 106 ~ " <> 
12-3-1919 117 0 

" 
74 

Z " 
13-3-1919 72 

" 
94 .. 

14-3-191P 66 
" 

83 
" 

15-3-191\1 58 
" 

75 
" 

16-3-1919 65 
" 

82 
" 

17-3-1919 
" 

Nil. 
" 

18-3-1919 .. .; 
at>-. 

" " " ..... cS 

19·3-1919 
""C~ 
0>-

.s~ .. It .. 
20-3-1919 '-' oS 

" " -'" tlj\ " ~El 
111-3-1919 >.~ 

..... .l'l 
" " " rn 

22·3·1919 
" " It 

118-3-1919 64 
" 

81 It 

S'·s.1910 53 
" 

53 11 



Date. 

25-3-1919 

26-3-1919 

27-3-1919 

28-8-1919 

29-3-1919 

30-3-1919 

31-3-1919 

1-4-1919 

2-4-1919 

8-4-1919 

4-4-1919 

5-4-1919 

6-4-1919 

704-1919 

8-4-1919 

9-4-1919 

lQ.4-1919 

11-'-1919 

12-4-1919 

13-4-1919 

14-4-1919 

154-1919 

16-4-1919 

17-4-1919 

18-4-1919 

19-4-1919 

20-4-1919 

21-4-1919 

:12+1919 

APPENDIX Ifi-conta. 

Quantlh ef Juire I I 

obtained in gallons. I 
Quanllty of gol : Quality ot 

MoruiDg. !EYeWDg. I ~~I::10bWned _in_lb_B..J.·l __ gul· 

63 

47 

75 

67 

51 

76 

70 

52 
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I 
QUllntity of jnice 

j 
i 

! obtained in gallons. 
Qnanlltln°f 

QuaI~ Date. 

I Evewng., 

Brix readiUg. gul obta ed of • in lb •• 

i 
Morning. 

, 

!No.".u.bW.1 

23-4-1919 59 67 Not aTallable. 

24-4-1919 4S ij JI I 52 It 

I .!4 
25-4-1919 88 J .5 JI I u It , 

.§ . 
I 

26-4-1919 57 

I 
JI 78 11 

2H-1919 4S ! u 

I 
'0 JI .. 
C) 

28-4·1919 86 0 I 38 :z; " .. 
I i 

47 29-,1·1919 44 I 
" " 

I 
! 
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