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*Yaggery Making in Hospet and Suggestions for its
improvemnt. '
By T LiAgsEMARA RAO, B. AL, D, 1.0,
Assistant Agricultural Chemist, Cmmba;pre;..

Bellary is one of the foremost sugarcane"r producing ﬂiﬁunuw
in the Madras Presidency. It had 9741 acres (the highest in fhe.
Presidency) under sugarcane in 1905~6, Coimbatore and Godavari
following with 9689 and 8418 acres respectively. Strangely
however, the j:wgew into which all the cane grown in-the District
gets converted is the worst type of cane jaggery pmduce& in “the
Presidency. The cause of this with the best weans of jmproving
the quality of the jaggery was taken up for investigation by the
Department last year and continued during the [_'I_I'ﬂ"ienb yvear. It
is proposed in the present paper to deal with the results so far
obtained. ' '

Local methods of cane cullivation and Jaggery maring :-
The sugarcane area in the District lies mostly along the
right ba.nk of the Tungabhadra and consists mainly of black clay,
although the lighter soils situated higher up the basin consisting of
red lumus are occasionally also hrnuu*ht under cane cultivation.
The water supply through the channels is almost perennial. Cane
and padr'i_? are taken by rotation, bubt not infre'qn@ntiy the same
crop is grown for several vears in succession. OCane is planted
during April—May and harvested 9—10 wmounths later in. January
—DMarch. The manures ordinarily used are 10—12 .cartloads of
cattle manure and 60 maunds of castor cake per acre. No wrapp-
ing or propping of canes is practised.  The usual variety of cane
grown is a thick white cane known as Javari Kabhu very similar
to Coimbatore Poovan in appearauce and quality of juiceis perhaps
identical with the latter. It is-saidto have been introdaced into the
Distriet about 1840 when it owvsted the local thin cane. The
average out-turn of jaggery is about 300 maunds (34 tons) per acre.

The usual 8 roller iron mill is used for the crushing and is
either owned by the cultivator or land owner or hired for the
occasion; but the crushing is done by a set of professional boilers
who hai] from the North and bring their own warkmg cattle.
They cowe over during the harvesting season usually in batches
of eight with four pairs of animals snd establish themselves at the

"#Paper read at the M. A.S8. U Conference in July 1928.
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sional bollers are expected to turn ont's certain quantity of jaggery
each day for which they are paid partly in kind.. The grower
psually exercises a certain amount of B‘Dparvisim{ over the boiling
but noi being familiar with the technique of the process himself
he has no control cwer the quality of the jaggery produced. The
jnggery boiler endéavours to turn out the mazimnm quantity of
jaggery during the day with the minimum amonnt of trouble and
attention. Towards this end he uses huge pans (9 feet in dinweter
¢t the top) and does no more than two boilings per day
sach lasting 8-10 hours. - The quantity of joice unsed for each
Moiling is four tavkfuls, the eapacity of the tank (which is
wink into the ground close to the mill ni:d receives the juice) being
30.90 potfuls of 40 lbs each {=3200-3600 lbs). This quantity
& transferred to the cooking pan not at once pub in four instal-
ments as the tank gets filled and the contents of the pan boil down.
“hime is added partly at start and partly during the beiling, but no
senm is removed, At the right stage the pan is removed from the
fire and the contents transferred onfo date mats spread over
rectangular shallow pits in the ground. As much as 450 Tbs (17
maunds) of jaggery are obiained froma each boiling, but the
product is low in guality being dark brown to black in colour and
end largely admixed with impurities. Not only no attempt is made
to keep the jaggery free from the latter, but impurities in the
form of sand and cow dung ars said to be at times deliberately
infrodunced.

It was evident even on casual observation that the low quality
of the jagzery mmust be due partly at least fo the defective
methods of preparation. Part of the investigation therefore con-
sisted in carrying ouf trial boilings with the same juice as was
used by the local boiler but under improved conditions, paying
due regard fo all essential details of manufacture. '

Apart {rom the method of preparation other possible reasons
for the unsatisfactory quality of the jaggery were

(i) *The variety of cane grown and the guality of the juice
ohtained therelrom.

{ii)s The'nature of the soil avd of the irrigation wafer nnd
the treatment given (0 the former.
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‘Mhesc also were investigated.

Trial Bnl!zu;:a The trial boilings were conducted in flat-
bottomed pans of Samlkot patiern which are- of sinaller  capacity
than the local ones and the furnoces were of © Sindwahi” type,
the main features of this type of furnace being that it is  provided
with a chimney for the eseape of sinoke and nob gases, a grid over
which the fuel is burnt and an air-hole under [ihE‘- Jatter. The
boilings eonducted last year did not differ from the local method in
other ways except that the scum was carefully removed and care
was taken to prevent the juice from being contaminated with_dirt.
The jaggeries thus obtained were demﬁeﬂly Better. than the loesl
product both in point of colour and puriby and their superior
quality was generally acknowledged.

Chemical Examination of Cane juice, Soil andirrigation
water :— With regard to the other pnambte factors affecting the
colonr of the jaggery, examination of the juice of the top and bot-
tom halves of the canes according to the method devised in these
laboratories showed that the canes were far from being ripe
enough for cutting. The juices all showed & high percentaze
of glucose (1°6—2'9 per cent), high glhcose': suerose ratio (12-20)
and low purity co-efficient (75-82) charateristic of imwmature
eanes, It was evident that the canes were being cut much too
gsoon. The boiling trials would doubtless have yielded a still
better jaggery had the canes been ripe. ‘Breept for their high
glucose content and low purity owing to fhe immaturity of the
canes the juices were found to be otherwise normal. (Uable III).
Neither the soil nor the irrigation water were found  en
analysis to be such as would affect adyversely * the quality of the
jaggery. 1t thus appeared from a preliminary examination of the
the problem that the inferior quality of the jaggery was due in the
main to defects in the process of manuafacture, - '

'U'he trial boilings conducted in 1927 showed that by using a
smaller pan and an 1mpruveﬁ furnace, charging the pan Dﬂ]j* once
for each boiling, removing  the scumn and more careful handling
generally, a better qua.lrtv of jaggery could be obtained. Itis
pruba.hla however, that in these first trial boilings which were
mills, the cultivators utilizing their sevvices in turn for milling
iheir canes and boiling down the juices for thew. Thé profes-
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carried out by the Agricultural Demonstrator sufficient attention
wag not paid to several details in the technique to» which a pro-
fessional boiler might attach parficular importance. e.g., liming,
regulation of the heat, stirving the. massecuite whilst over the fire
:auﬁ after removal £n3m ib, tnual'sr removal of the pan from the
fire ete. It was themfme thought desirable for the proper con-
duek of the frial boilings which were to be repeated this year, to
lnrﬂ:;t.ﬂ.m the services of a professional jsggery boiler thoroughly
samiliar with the art. They were accordingly entrusted to an an
Hpﬂrleuﬂﬂ jaggery boiler from -Samalkota. At the time the
éxpeﬂmenta were taken up this year, the canes were found to be
Juiterripe. ~ The first boilings were counducted at Hospet in flat
bottomed pans, over “Sandwahi” furnaces specially constructed for
jemonstration purposes and at the hands of the Samalkota man
ihey yielded jaggery of excellent colour and consistency and was
superior in point of colour to that obtained last year, Jaggery
boilings in large local pans attended to by local jaggery boiler
were also conducted close by and the difference in the quality of
the jaggery obtained under the two methods was most striking.
"The Samalkot 1uan’s methods did not differ very much from those
adopted for the trial boiiings last year but careful observation
showed that he used much less lime than the local boiler for the
sane quantity of juice. The Hospet trials thus showed that the
eolour of the jaggery obtained by using the smaller pan and im-
proved furnace could still further be improved by judicious resula-
tion of the quantity of lime added. The local practice was thus
faulty in another important respect viz.,, excessive liming.

Further experiments which were conducted at Kawpli had
for their object the study of

{i) The effeci of limne on cane juices of varying quality and
the best gquantity to use in each case.

(i) The influence of the purity of the juicc on that of the
jaggery.
(ili) Tha effect of soil conditions on the yuality of the juice.

The boilings were conducted as at Hospet in o flat bottowmed
sau over & 7 Bindwahi ¥ furnance and in a local pan over local
ornace eloseby.  The, first series of experiments were wmade with
he juice ol canes cut “froni the Demonstration plot at Kalapli,
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varying the quantity of lime added and in the case of the local pan
also the qumntlty.u{' juice used for one boiling.” The -capacity of
the tank in which the juice was collected was 18 potfuls -(18 x 40
Ib.) so that the quantity of juice used for, ome boiling was
4x 18 x 40 or 2880 Ib. added in four instehuents. Not more
than 1 tankful was used for a hoiline with the Bamalkofa nan.

Proportion of lime wused by the Local Boiler¥;—The
quantity of lime ordinarily used in boiling down ripe cane -juice af
Kampli is about 16 coconut shell cupfuls (about 2°5 litres) for one
boiling or 2880 1b. of juice. This quantity is of course, only =
vough approximation, since the'consistency™ of the milk of lime is
variable within limits, as aléo the gquantity of juice used for .one
boiling. BSometimes hﬂwwar juices as those from nvm-r{pe or
dieased canes do not yield a firm enough jaggery whea boiled
down with the above guantity of lime. Tu such cases the jaggery
boiler increases the quantity to 20 or even 22 cupfuls. The
jaggery in such cases is proportionately darker in colour.

As will be seen from the results of the analysie of four diffe-
rent samples of milk of lime [Table V], the lime suspensions used
by the jaggery bhoilers are apt to differ rather “widely in their
strengths. Roughly the proportion oflime ased for the boiling down
of normal juice may be taken as 0.042  of the juice. It must be
remembered however that in liming his juice the jaggery boiler #
guided not so much by the qu&nhlty of lime (no.of cupfuls)
actually added as by the appearance of the limed juice.

Small Scale Boilings ;—It seemed desirable before carr}*i ng
out-the trial boilings in the Samalkota pan with reduced quantltles
of lime to conduct “fests on & smiall scale using only one “or two
potfuls of juice to see how far the reduction in lime could be
carried consistently with the production of jaggery of satisfactory
quality. The results of small scale boilings cairied out with the

emid of & small experimental pan placed over a pit dug out in the
ground and provided with fuel and air passages (sketch) are set
down in table VI.

+ The jaggery boiler usually ]uﬁges of the consistency of the
milk of lime by plunging his finger into the suspension and with-
drawing it.  He considers it to be of right strength if the film of
linie is just thick enough to prevent the brown of his finger from
being seen through, -
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It will be noticed from a glance at the table and more readily
from inspection of the jaggery samples that the best- colonred
jaggery is obtained when the juice is limed with , two cupfuls for
18 pots (or 8 cupfuls for one boiling with the local pan) also that
as the proportion h increased the jaggery darkens in colour.

PH values n_f limed juices,—The proporiion of lime bo
juice which is used in local boilings and that which according to
the small scale boiling has been found to yield the best i&ggary
have so far been given in terms of weight of CaO toa given weight
of juice. This However is nob & -Tuoﬂ way of indicating the
degree of liming adopted in each case for two reasons: first
becanse all juices are not equally acid ; next hecause even sup-
pasing they were, they vespond ﬁif’ferentiy in vespect of change
in reaction, to the addition of acids or alkalis i.e, they differ in
their buffer action. Now liming cane juice is one of those cases
where the desired effect depeudq upon the reaction of the solution
so that what we really mean by correct liming is liming to the
correct reaction or stage .of ‘acidity or :ﬂl;aimlty The latter
caunot be correctly defined by the guantity of lime added because
of the varying buffer actions of cane juices. Since the best way
of defining the reaction of a solution is to state 1ts H-ion-concentra-
tion the best way of defining the correct degree of liming ior any
degree of liming) is to state what the res.ultmg H-ion concﬂntmtmn
of the juice should be.

The H-ion - concentration of the juices limed to different
degrees in the case of the small scale boiling experiments nre
given in column 5 of Table VI in terms of pH. In the table
which follows are given the pH values of certain bhulk juices

which had been limed previous to I fo
It will be seen that the 135 dz" Jer usually lhmes his
juice nearly fo neulralily, while for . oduction of jageery of

rood eolonr the juice has to be slightly on the acid side. Juice A
ared by the Sanatkota hoiler and linied 1o 6.5 pIi yvielded jnggery
of very fair colour, ' '
Resulis of irial boilings :—The results of the trial boilings
sarried out af Kampli and scheduled in Table II may now be
sonsidcred.  The experimients which had to be earried oud under
wnsiderable difficulties and limitations which it is unnecessary to
-ecount on the present occasion, point to the [ollowing econ-
slusions :—
4
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(1) With ripe juice analysing np fo 2°5 peroent glucose con-
tent, using the Samalkota pin and Sindwahi furnace and with
careful hoiling it js possible to reduce the usnal quantity of line
to one half of that used locally and obtain jaggery of much lighter
colour and equal hardness,

(2) The reduction in the quantity of lime cannot be carried
out at any rate to the saine extent adopting the local pan and
local method of boiling without the risk of impairing the . hardness
of a jaggery. The reason for this appears to be the larze amount
of inversion as a result of the protracted boiling and carless firing.

(3) By reducing wie total guantity of juice employed at one
boiling and the number of charges it is possible with caveful boil-
ing to obtain a somewhat better coloured jaggery -even with the
use of the local pan. The local boiler however appears to be
incapable of exercing the necessary care.

It would appear fromi'the above experiments that for the
production of jaguery from any given sample of juice satisfactory
at once in point of colour and hardness, other conditions bheing
equal the right quantity of lime should be used, an excess of lin:e
tending to make the jaggery dark and deficiency to make it soft
and liable to run in moist weather; that the jaggery boilers at
Kampli invariably err on the side of exeess to avoid partly the
risk of making the jaggery soft and this risk is the .greater'when
large pans and large quantities of juice are used and partly no
doubt also the extra care necessery to successfully boil -down
moderately limed juice infie isggery especially when it is of doubt-
ful quality as when obfaingy aom overtipe or diseased canes.

‘ i

Cane variety and Quality oy Jaggery.—Analysis of the
Juices last year showed the presence of a rather high percentage
of glucose in ths Kamplif canes, most of the juices examined
analysing over 2 per cent glucose.- As the canes were then still
immature this high glucose content, it was thought, was due to
‘their unripe condition. At the time they were examined this year
they were found to be -quite ripe but they still showed a high
glucose value 2°0 to'2'6 per ¢ent as could be seen from the results
shown in Table 'VIIL. As such high figures are not usual in
mature canes the possibility suggssted itself of their being ‘due to
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defects in the physieal condition of the soils or in the method of
cultivation. Enquiry elicited the fact that highe; up the Tunga-
bhadra the jaggery produced was of better quality. Whilst
Kampli jaggery is admittedly the worst preduced in the tract,
IHospet was creditad with producing jaggery of butter quality
The cane at Buksager seven miles above Kampli was said to
yield a superior jaggery while the report was current that at
Kuiuvatti in Harpanahalli faluk, excellent jaggery was being
produced from juice which required neo liming. These roports
lent colour to the suspicion that fhe high glucose content of
the Kampli canes was more the result of bad soil conditions or
defective cultivation than a characteristic of the variety. It seemed
therefore desirable to test the canes and the soil at these places to
see how they differed from each other and if the differences obser-
ved would justify the suspected connection between soil conditions
‘or soil treatment and the quality of the juice.

.. The results of analysis of the juices at Kurnvatti, Hospet
and Buksager are set down in Table IX. Tt will be seen that
all the juices except those examined at Kuruvatti which will
ba discussed separately analyse over 1.4 percent glucose so
that the high glucose content of the canes is un-doubtedly
& characteristic of the variety. Although all show high
glucose values it will be seen that they differ fairly widely
amongst themselves the juices varying in quality from plot to plot
even in the same locality. This variation could only be due to
differences in the soil or its treatment and appears to be worthy
of closer study., The samples of soil and jaggery collected at
‘these places, taken aslong with the analyses of the juices are
expected to throw some light on the subject.

Kuruvatii Jaggery :—RBelerence has been wade fo the supe-
rior quality of the cane and jaggery produced at Kuruvatti. ‘The
only canes grown here beleng o Ayappa Baslingappan Chekli
a well-to-:do Sowecar or land holder of the place who has been
trying eugarcane on part of his Jand for some yeors and has
installefl & plant consisting of &8 water pump and crushing mill
both worked by an oil engine and multiple furnaces for the manu-
facture of jaggery., He hos secured the services of a youny. man
of his dommunity who haz bnd roie training at the Manjri station
and the plant snd method of jaggery boiling adopted here are
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on thoso ab Manjiri.. The builing plant coneists of twe onitiple
furnaces with fourepans cach, the last two G, C.which are enialler
in sizo heing ploced side by sido at the same level.  In addition
there are two single paus DD placed at either “end for nse when
only small quantitics of juice are available, When tha confents
of the pans placed lowest have reached the desired coneentrations
they are transfarred to cooling tonks EE and allowed to cool for
about an hour. 'The massecuite which by this time -has turned
gemi solid is worked by trowels to accelerate crystallization and,
finally transferred to buckets with perforated bottoms a piece of
cloth being inferposed betiw een the buckét-and the maesecuite to
enable easy removal of the jaggery. The huckeis are then left
to drain over night over corrugated iron sheets. . When drained
sufliciently of the molasses the ] jougery i obtained in big blocks by
inverting the buckets.

Little or ne lime is used during the inanufacture; -whatever
scum rises to the surface during the boiling is thoroughly removed
and fthe boiling juice is splashed about in the pan - at intervals, to
help the finer suspended impurities to rise to the surface. The
unlimed jaggery thus obtained has a clear golden yellow to brown
colony, is free from palpable impnrities and is cryvstalline in struc-
ture. It is however not as hard as the local jaggery but yields to
pressure, crunibles readily -and feels moist to the touch.

The Kuruvaiti cane it will be seen (Table IX) has rather e
low glucose content. 'This is probably dué to the nature of the
soil which is o red loam admitting of much better drainage than
the stiff clays on which sugarcane is usually~ grown and “also to
better cnltivation. The jaggery obtained from this juice is in
point of colour unapproachable by any prepared elsewhere in the
District; but this perhaps is ‘due more fio the method of manu-
facture than to the ‘quality of-the juice, "For it will be noticed
from a glance at Table I1X . that althoughk - the juice as obtained
divect from the cane is remarkably pure, that taken from the tanik
just belore being - pumiped. into the boiling’ pans corntaing < as wuch
as 2,94 per cent glucose, . the. increase being. no. doubt due to
inversion.  Now with regard to the method of manufacture it
will be noticed that it differs frow the usual wethod in two nupurt-
ant respant.s ViZ.,
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(i) no lime is added to the juice and

(ii) the massecuite has to be freed from: adhering molasses
before solid jaggery could be obtained.

The significance of this difference could be best realized from
1+ consideration of the effect of lime on the constituents of cane
inice and its use in the manunfacture of jaggery and of raw sugar.
s it will also serve to explain the reason why the local boiler
prefers to err on the side of over liming his juice the subject will
e discussed in some detail.

The purpose or at any rate the effect of adding lime fo cane
jaice is three fold viz.,

(i) to neutralize the acidity of the juice and thus prevent
intversion which otherwise would occur resulting in loss of sugar
on the one hand and increase in uncrystallizable reducing
sugars on the other.

(ii) to flocculate or precipitate non-sugars.

(iii) to destroy excess of glucose.

All these three uses are availed of in more or iess degree in
the usual process of jaggery manufacture. We will consider these
three effects separately in the reverse order. .

As the destructive action of lime on glucose (iii) is invariably
attended with the formation of dark coloured products it is not
availed of as a rule except in extreme cases as when much glucose
is present. Jvices containing only a woderate liming and as in
such cases the amounts of glucose and lime present are small,
there is not much darkening of the colour produced. Juices richer
in glucoe require considerable liming not only to prevent inversion
but -also to destroy some of the glucose already present. The.
reacting substances ' being now present in larger quecntities the®
products of reaction will be in larger awounts also, The jaggery
obtained under such conditions will be necessarily dark,

In the case of the juice in question which contained nearly
3 per cent glucose it would hardly have beeu possible to preveut
the formation of dark products if lilmme even 1n moderate quantities
had bech used. ''he jaggery could not'be as light coloured when
prepared with addition of lime as without it. The force Of the
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argument that the good colour of the Kuruvatti jaggery was
probably due mpore to the method of mannfacture than to fha
quality of the juice will now be apparent.

With regard to the other two effects of lime, the local jaggery
boiler has no use for (ii) since he does not chre .to remove the
floceulated impurities forming the seum while it -is only partly
availed of by jaggery boilers in other parts of the Presidency who
remove the seum- buf leave the coarser suspended impurities
behind.  Only in the manufacture of raw and white ‘sugar where
the impnrnities are removed both by skimming and by filtration is
the clarifying action of lime made use of to the fullest extent,

But for the action of lime in inhibiting inversion (i) it would
4n most cases not be possible to obtain a solid jaggery from cane
juice as the invert sugars not only do not set but also prevent some
of the sucrose from crystallizing. When no lime is: added as in
the method 1n use at Kuruvatti, it is necessary to remove the
mo'asses either by draining or by ceunfrifuging. The losses due fo
inversion when limne is not added must be considered} but this is
get off by the complete absence of any chance of the jaggery
blackening. It would for this reason be a much safer method to
adopt in all cases where the juices have a high glucese content.
The possibility of the introduction of this system more widely in
the District in place of the existing one for improving the quality
of the jaggery appears therefore worth consideration. The
Kuruvatti jaggery could not of course be compared with that
produced at Hospet or Kampli their methods of preparation being
so essentially- different. ]

In the light of the explanation given above as to the- action
of lime on cane juice and its usc in jaggery making the tendency
in the local jaggery boiler to-over lime his juice is easily explained.
To start with the junice itself contains alarge percentage (2-3.

er cent) of glucose. Lisaving the cut canes.out in the sun, an
unwashed mill and tank and protracted crushing tend o add to the
quantity originally present in the Juice owing to fermentative
changes induced and the quantity is still further increased in the
pan owing to the prolonged boiling and fierce heating. The
jaggery boiler has found out by experience thaf his only chance
as against this large guantity of glucose of obfaining a firm jaggery

4 Dr. Lahmann found these were as high as 80 per’'cent in
the Hadi proess.
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_8to add Jime and if necessary more lime. It is not surpsising
-therefore that he is not able to produce anything better than
-the vile looking commodity which passes for jaggery in the District.

It has been reparked in the earlier portion of the paper that
the local boiler overimes his juice. The term has been used how-
ever in a comparatiVe sense only to denote the fact that he nuses
miore lime than the Bamalkota boiler. Compared with the degree
of ming practized in the manufacture of raw sugar and of jaggery
1 other parts of the country which is usually to the point of
{I'eutrality, it cannot be said that the loeal jaggery boiler overlimes
\1iis juice for it was found that the local juices are limed no higher
than the neutral point. Further it was seen that the proportion
jof lime ordinarily used in local boiling is about 0'432 per cent of the
‘juice. The quantity used in the manufacture of raw sugaris’
'zlated to be nearly 1 Ib. per ton of cane which works to *05 per
.cent approximately., It would then appear that the low quality
Jof Hospet or Kampli jazgery is to be attributed more correctly to
‘other faunlts viz, large pan, large quantity of juice etc.,in the
riethod of manufacture than those concerned with liming. The
former as already pointed out, by impairing the already low
wnality of the juice render the production of & good coloured jag-
' gery impossible. The use of the Sawalkola pan and improved
furnace enables a less quantity of lime to he used and a better
jaggery to be obtained.

Summary of Results:—To summarise the recults of the ex-
periments and the enquiry go far carried out, it has been found that

1. The inferior quality of the jaggery produced in Hospet
taluk is due to the [ollowing defects in the method of its mann-
facture.

(i) the use of too large a pan and the large fotal quantity of
jnice dealt with at a single boiling.

(iij the practice of adding more and more fresh juice as the,
contents of the pan boil down.

(3ii) nopurities separated by the Iime and the heabing and
rismg fo the surface on heating not being removed.

{iv)’ the addition of more lime than the production of o light
coloured product dewands. '

(v}, the use of immature and of over-ripe canes and wani of
care and cleanliness in handling the juice during manufacturg,
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2. By the use of a rmaller pan and improved furnace an
avoiding {he other existing defects it is possible to obtain jagger;
of sattshctozy colonr and hardness.

3. The optimum quantity of lime for the produchou ol
jaggery of eatisfactory quahtg depends upon thi puiity of the juice
The best proportion for ]ulCP‘B containing 2-2.5 per cent- glucose
as obtained by experinient, is that which wou!d give the juice s
reaction of 5.5 P.H. ' A less quantity is likely to give a sof!
jaggery and a grealer a dark coloured jaggery. Purer juices
containing less glucose than 2 per cent may be hmed less, hut
they can stand a fair amount of over liming. Poor juices require
consxdera.ble liming in order to yield a firm jaggery. As such
juices stand liming il the product is always dark coloured.

4. The defects in the prevailing methods of jaggery
Jaggery 1uaking by increasing - the uncryetalhza,ble sugars in the
juice nke it difficult to. llme Better methods as the use of a
smaller pan and improved furnace prevent this undue increase and
en{able less lime to be used without the risk of making the jaggery
sott.

5. Jaggery boiling without the addition of lime as’ practisec
at ' ruvatti and at the Ma,n}n Station is a method partsrculmb
adapted for jnices having a high glncose content and its general
introduction would serve to so!ve the jaggery problem in Hospet.
Inversion losses are however apt to be high in this method.

The superiority of the jaggeries produced in the smaller pan
and with reduced quantities of lime in point of colour was readily
admttted by the ryots at Kampli, but they were inclined to doubt
their keeping qualities. In order to test the lafter pomb the
samples were examined for their moisture absorbing power in the
laboratory. The results which are set down in Tuble IX do not
been out this contention.

TABLE 1
Analysis of Cane J'mces, Kampli Botfoms and Tops.
Date Brix Top
of  Description of particulars of canes, Brix.
analysis. Brix Bottom.
8-1-1927 Canes fxom plot. near V. Rao’s
mill Tops. 12°75 68
‘do, bottoms. 1865
: 14-1 192'7 do. - Tops. 1304 67

% do, bottoms. 19°56
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TABLE X

Moisturc Abserbing Powers of different samiples of jaggery.

| _ Moisture fibsorbed during
No.  Description of Sample. 26 hours.

per cqnt on dry matter.

1. THospet jaggery, prepared in
Samalkot pan and over

Sindwahi furnace 14°58
2. - Do. Liocal pan _
and furnace 1370 »

3. Kampli jaggery prepared in
Samalkot pan and over.

Sindwahi furnace 1891
4. Do, Liocal pan _
and furnace 20°18

5. IKurnvatti jaggery prepared
according to Poona method.
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Four Years' Experience of a Farm Tractor.
By AmanaT At HABIBULLAH, Dip : Agri.

- I have about 800 acres of land under direct cultivation. A
“ McCormick Deering ” or commonly called an International
Tractor (15-80 H. P.) has been working on my farm for the last
4 years. It is being used for the following jobs:—

1. From the beginning of December till the end of March

every year, for running a small ginning factory consisting of B
gins.  (The actial working.days are about 75 days. )

9. From the first-week of April till the break of the -mon-
soon for ploughing,

3. In cerfain yeurs, mom the end of rainy season say from.
middle of Beptember for a month or so, for Discing land prior fo



