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made and tinned foods to man the inorcan; i
n i :
cases not only do not benefit the cropb b:(é iel‘:lhzers m many

. ; d . ;
‘V‘Vh‘ert’such a necessity for increased supply of Om:;?:lj affect it.
soil ” was established, plang doctors, in thig .instl::‘:ter tto a
) €, two

cheuwists, Richards and Hutchinson of Rothanmsteq | k
for a proper remedy and began their researches if;o%i)?utri)g??
9

with the aid of a special grant given b
Departwent in England. 6 ¥ the Food Production,

Using in their first investization wheat straw aq ;
material and Anumoniuw sulphate as starter these chcmist » basic
fully produced a fermented material, whi 818 Bucces-

: ich clos
ordinary Farm Yard Manure in colour ang co?;leilﬁyonrf,fé"tgszlff ;
. . y.

Since the above manure is produced b ;
vsiithout any int_ervention of cattle, this was yna?;%c% ff?rm.e“t“‘;tlou
la@d Mannrg in copotradistinction to the Farm Yrtlﬁcmll*arm
which name is given to the wanure whigy 15 oh ard Manure
Farmyard by fermenting the droppings of animals tained at the
urine and litter and for the production of which -t}:v 1th or without
of cattle thus becomes necessary, But on o ¢ Intervention
some confusion arose about composition of thecoutl']g of its nane
manure and the farmers thoughy g Was an a; lt gla] Fa.n_nyard
With a view to remove this Wisconcepgion . 2! fertilizer,
subsequently changed to Synthetie Fargnonf de name w,s
1921, the manufacture of Synthetic Farmy Y&r Manure, 1,
patented by a Company known.a ard Manure was

8 th i
Co., which marketed their product u:def'gg)cuuuml Developuent,
| € name of “Adeo,”

The question then arose, iif the soi)
why not apply any available waterial iy thgeiis OIIQ&mc luattey,
fermented condition? W rather- thy)) iy,

About the same time, Hu’tchi;lson,’the I ;
Bacteriologist, Pusa, started the study . of enm :
manure, in imitation of Indigo seeth, the orvn Illxient.atxon g
the extraction of Lhe dye.' Ho ugeq sanni}el C refuse |eft after
unfermented—for his experiments apg arriveg UP—fermenteq and
that fermented green manure wog better ‘:}t'] the conclysig,,
material. ‘ 3 unfery,enteq
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Thus it iz ceen from the above experiments, that what is
called Synthetic Farny Yard Manure or Adco is simply organic
watter corzposted in a sclentific way i e., by keeping the decom-
positicn under control,

The answer in favour of fermentation was given for the
following reasons.

(1) Raw material wher ploughed in unduly opens up the
soil on account of its bulk and this material if dry, also draws upon
the soil moisture for its own fermentation,

(2) TFor its thorough incorporation into the soil it offers
difficulty in ordinary doses, and this is increased where increased
heavy doses have to be applied.

(8) If it is dry or partly dry, it causces the nitrate of soil to
be reduced as the orgimisius responsible for its break down require
Nitrogen for their energv.

(4) The raw 1aterial forws a medium for the development
of white ants.

Previous fermentation of the imaterial overcomes all these
difficulties and niakes it more easily available to the crop.

Following the lead of Rotham<ted the first trial at the manu-
facture of Synthetic Farin Yard Manure was made at Coimbatore
in 1922 in the Pot Culture House of the cheisical section using
paddy straw and calcium cyrananide. Though we could not
have any surplus paddy straw for conversion into jnanure, this
waterial was selected for the first cxperimient with a view to
under stand the technique of the mcthod by using an easily fer-
wentable substance.

Since (1) optimum moisture, (2) free access of air, (3) supply
of casily available Nitrogen in suitable councentration (4) neutral
or slizhtly alkaline re-action aud (5) suitable temperature are
considered as a sine gua non for successful fermentation for the
production of well rotted Artificial Farmyard Manure, 1500 1b. of
air-dry straw was loosely put into a stack, the required quantity of
calcium cyanamide Dbroadcasted on the top of the heap and
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in 4
watered in. Fermentation started in &bout 24 h?xer)a:r‘i;‘?re.
days the heap began to sink in the middle with r15e0 enhgd to be
Almost daily the sides and top portion of the he:}:)n in these
watered to keep them moist ang even then fermenfv&t’of the high
portions was scanty and unsatisfactory- On 'e».ccm\mccmla pot be
and dry winds, the exposed portions of the .heap After 6 weeks
kept moist enough for satisfactory fermentation. were found to
when the sinking and fermentation of the 1}9? P as thoroughiy
be uneven it was dismantled and the maten?® ka fern ention /
mized up and restacked. After another 3 v;vlee ht’t. n ﬂmmrs’
was found to have been wniforn and @ Wef rtf’? : et c:antgf
was obtained. Tn the process however ]?Si r? Was Olgqerved
organic watter and about 14 dercenh of Nitrnge - o .

1 5
The next set of experiménts was camedm 012:e Zé?(l)biécmggz
grass stubble and caleium cyafpamide under €O g)ein” e by
gemi-aerobic conditicns, the {latter condltxc;?ect B racobis
mud plastering the exposed supfaces _T}‘G 1‘2 'lof havine uniform
condition was to see how faf, the dithcwsy. 8

he previous ex-
: o peome. Asin b :
moisture conditions could be OVOI?0n1 ontinously watered while
3, tor ve ¢ g

ater fort aix weeks, Wben
d no ‘bad uniform fermentation,
e portion had fermented
¢ also, the sau.e mois-
the table below VYi“
'Orga?n’ig Mabic feriientation

while in the exposed heap on
satis factorily. In the labora
ture difficulty occurred.

show the advantages of a pr

entm’\
y he CE

WMor | ferment
hroughout. By the former 1 1 fernienta-
:ion 15 secured but the Nitrog losees are
reduced. .boratory \

[oeriment, La,rgc scale,

! .

sn.  Organic .
Nitrc, 7;atter, l\“trOg;en. I())r{i?uic
Vsl oy 9% er.
. 26y (‘7 7 ;)9.97%/) 39- I"./
Aerobic 7 20 0r 35.03; 2807,
Semmi-aerobic 9 . 230 39:330

s th{zt M aerobi p
The results further shd Nitrogen i not ﬁea‘I:]S on account
of unequal fermentation, s with g, o unif xed to the same
extent as in semi-aerobic oroy fermentation.
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In the light of these observations, the following experiments
were conducted in 1923 with Ragi straw both in heaps and with
various awounts of Nitrogen. Nitrozen was added as Ammonium
sulphate or calcium cyvanawide respectively at 0°75 per cent and
05 per cent calculated on dry matter. In the case of Ammonium
sulphate linie carbanate was also added to correct the acidity.

Ammonium sulphate Calcium Cyanamide.:

series. series.

Higher Lower Higher Lower
Nitrogen Nitrogen Nitrogen Nitrogen
per cent of per cent of per cent of per cent of.
loss. loss. loss, loss,

N. OM. N. O.M N. O.M. M. OM.

1. Heap 40°09 43'59 (3) 29°02 46°45 (5) 25768 36°34 (7) 33'46 38
2. Pit  84°66 3330 (4) 2646 2385 (6) 22:99 29'63 (8) 1583 27
[Note.—N is Nitrogen. O. M. is Organic Matter].

The loss of Nitrogen from pits experiments was less in every
case than that from heaps. In pits it ranged from 16 to 84 per
cent and in heaps, from 26 to 40 per cent.

__In all the experiments the loss of Nitrogen was very high. It
might be that the high per centages of loss were due to the soak-
age of the liquid portion of the manure into the soil.

The following experiments were designed :—

(1) To prevent absorption, if any, of the liquid portion of
manure by the soil.

(2) To find out the effect on fermentation and loss of Nitro-

gen of a lower awount of Nitrogen than 0'75 per cent the standard
fixed at Rothawsted.

(3) Semi-aerobic fermentation from start to finish of the
experinient as it was considered likely that the huge loss of Nitro-
gen and Organic matter occurred when the heaps were changed
from semiaerobic to full aerobic conditions., These experiments
were therefore conducted in cemented pucca brick tubs,
with a drainage pipe attached so as to enable the  collection
of any liquid portion that might flow out and additions of such
eflluent to the fermenting material again from time to time.

2
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_ The material used in these experiments was also Ragi straw
with Ammonium sulphate as starter at the rate of 0.5 pe;cent on
dry matter. Two experiments were started. In No. 1 the
material was covered with galvanised sheets and in No. 2 it was
mud-plastered. The following results were obtained. '

Percent loss of
Nitrogen. Organie natter.
No. 1 Pit covered with galvanised sheet 54.05 66.88
No. 2 Pit mudplastered .o 4432 53.77

~ Hoere too the losses of Nitrogen and organic matter were more
in the apen tub than in the one which'was mud-plastered. In hoth
fermentation was not uniform, part of the miaterial {about half)
in the open pit, and (abont 1/8) in the mud plastered pit renaining
unfermented. To a depth of 4 inchs from the top surface the
material in the upplastered pit was so fresh as ab ctart, owing to
the fact that any woisture added evaporated away quickly. With
all the care in watering unmoist patches oceurred here and there
under both the systems, but this was more i No. 1. The greater
fermentation in  No. 2 shows the advantage of mudplastering the
material so as to prevent Joss af :olsture in the early stages when
the material is dry and inc{a,pu,me of retaining any un.obture,
When once hydration of theaterial takes place and fermenta-

tior} starts the material becomes wore and wore retentive of
moisture, i

The next set of experiments was carried out in ordin, .
earthen ﬂowet pots, (l&panned inside) to find out (1) the ,optimum
starter nitrogen required for active and maximuu fermentatic
ar}d also (2) the rate of loss of nitrogen, when the necesrary starte}z
Nitrogen is added (a) in one lot at the beginning and (b} when
added at intervals in divided doses.

.The materials were air dry Ragi straw and canetrash with
calcium cyanamide as starter.

The following results were obtained:—

Average.
519
H866
5672
4787
653847

Percent
Lioss or
gain in
nitroZen.
4852
5528
61°39
‘03
5750
49 81
48°80
4593
4944
5750

462
1700
665
2300

3524
42'75

[

average.

Percent
Tioss or
gain in
nitrogen.
5009
47232
656
40°2¢
4387
99443
48 87
36°64

.

30726

<

28°10

cen
aee
sre

cen
sen

L=

Caleiunn Cyvanamide...

do.
1°C0 per cent nitrogen
do.
05 per cent nitrogen added
2 lots st intervals
do. ..
plus 0'75 per cent nitrogen added

do.
lus 0775 per cent nitrogen

25 per cent nitro
50 per cent nitro

1500 craums Ragi Straw.

plus 0.

plus

plus
in

Detaile of experiwents.
p

fe

Do.
Do.
Lo,
Do.
Do.
Do.
Do.
Do.
Deo.

1 Control No. starter 1500 grams
.dry Ragi straw only

3 Basic material O

2 Air
4

e G0 T3 O

No.

b

6
12
18

56°02

L

78
5417

[te]

45'04

43594

3 lots at intervals

in

47°G4
4403

5053
43°24
46°11
41'91

3335
69.2

4594
8316
3354
27°06
2596

do.
do.

us 1°00 per cent nitrogen added
plus 125 per cent nitrogen inb

in 4 lots at intervals

p
lots at intervals

Do.
Do.
Do.
Do.
Deo.

14
15
16
17
18



49'7¢
56752
45'6
aor4
474
420
480
400
861

Averags.

Percent,
Lioss or
gain in
Nitrogen.
49°72
5659
413
496
44°6
34°1
464
49°4
41°0
481
466
499
400
36°1

2309
2382
38
973
2876
2894
43'89
2784
46721

Average.
anr

Percent

Loss or
gain in
Nitrogen.

2808
2382
316
4300
1499

516
2504
3247
3176
2479
4143
4534
97°84
4623

v
.
s
X
o

.
P
.
A
P
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(Continued from Page 405)

lot at start and the pot buried ...
plus 025 per cent nitrogen added
N. B.~Air dry cane trash, 750 grans in each pot.

as fresh cow-dun

Details of sxperiments.
19 Control No. siarier
20 750 grams sir dry cane trash only

plus 0'75 per cent added in one

buried 1n soil
42  Cane trash plus 0'25 »r cent Nitrogen cow-

Do.

Do.
dung

No.

21 Cave trash pius 025 percent
22 Nitrogen Calcium Cyanamide
23 Cane trash plus 0'3 per cent

24 Nitrogen
25 Cane trash plus 0°78 per cent

26 Nitrogen
27 Cane trash plus 1'00 per cent

28 Nitrogen

19

20
41 Cane trach plos 1'00 per cent Nitrogen pot
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Fermentation was quite zatisfactory in all, higher or lower
concentration of Nitrogen bhaving the same offect on ferinen-
tation. Nitroven loss pcourred even with the lowest concentration
{025 per cent Nitrogen) and this loss was ureater with raui straw
than with cane-trash. 'Thoungh Nitrogen is necessary for fermen-
tation, the above experiments point to the fact that addition of
easilv available Nitroren results in loss of uitrogen iudependent
of concentration, but to a certain extent such luss depends upon
the natare of the basic waterial.

in the pots that were buried feriueutation was complete and
uniform without any water except what was added initially, where
as the pots that were kept on surface had to be watered every
now and then to keep up the moisture necessary for active fer-
mentation. This indicates the necessity and advantage of mnd
plastering the inaterial in the beuinning so that the necessary
woisture for norual fermentation way be retained withont resort-
e Lo constant watering thas reducin: the total wiount of water
required for canplete disintegration of the waterial.

The next set of expernsents was done in pots with “Adco
complete wisture” and “Adco Accelerstor” two patented chemi-
cal starters supplied by Messis. Shaw Wallace and Co., Caleutta.
These were cowpared with similar wixtures wade up in the
laboratory which included a phosphate in the form of trcalcic
phospbate sinee the patented mixtures contained also o phospbate,
Also the influence of fenwentation on Ragi staw of dried and
powdered Fari Yard Manure when added in quantity necessary to
supply the sawe rate { Nitrogen a5 the above wixtures was also
tested,

The results are belowi—
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Though there was slicht fermentation in the control pots the
re<ultant product did not attain the plastic condition of Tarm
Yard Manure. Dut there was little or no loss of Nitrogen. In
the cace of treated pots ferientation was thorough and uniform,
thus pointine to the necessity of starter Nitroven. The patented
startors were in no wayv superior to the muxtures similarly wade
up. either in accelerating fern.entation or in lessening Nitrogen
loss. Fven with an aln.ost inert material as Farin Yard Manure,
Nitrosen loss occurred, though fermentation was equally satisfac-
tory. These Jusses n:ight be due to the hizher concentrations of
Nitroven .75 percent) in the case of day raui straw whereas green
material did not require even 0.22 percent Nitrogen on dry
Latter.  In the enve of air-dry straw with 0.75 percent Nitrogen
as Farm: Yard Mumre the loss iz only about 13 percent whereas
with green seatemal, a Nitrouen suppiy of 0.22 percent has
re-ulted alii ust donbling the Joss ¢23.4% pereent'.

The « eneral conelusions fron. all the alove big seale and pot
experitients seetn to <how that

(1) seii-aerobic feru.entation for a time in pits, wud plas-
tered for @ nonth in case of straws and for a loner period in case
of tousher materials followed by aerobie fermentation, helps in
inducing uniforw disinte.ration of waterial by preventing loss of
moisture and reduciny loss of Nitrosen by making the dry stiff
material more plactic and capable of fixing the added nitrogen.

(2] Active and solible formms of starter Nitrogen-such as
Anaonium sulphate, Caleium cvanar.ide Urine ete., always end in
loss of nitrozen, whereas a ~lowly available starter such as fresh
cattle dunyg, or cood furn: vard wanure con-iderably reduces such
Toss,

(3) With grecn material no starter Nitrogen is necessary,

It was found from the last set of experiments that addition of
phosphates is helpful In bringing out yuicker {erinentation by
stimulating the fermentative organisuis to oreater activity. This
increased activity again enables them to fix the Nitrozen faster
and thus Nitrogen loss is much reduced.
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The followin
wbether an a,dditiognex
mide would Iner

Perimets wore done with a view to test,
of insoluble phosphate with calciwn cvana-

. ease ferment-ation and reduce Nitrosen loss,
WO sets . ‘

in coment tu}:SOfozx&mments were conducted for this purpose one
other at the Grom)de Cer:tral Far using paddy straw and the
cunbu straw, O 2111112 (E}axpernuent Station_, Palakuppam with
Trichy Phosphate. wen uentral Farm caleium cyanawide and

ed as start .
Awmonium Sulphate g : ers and at Palakupgsw
obtained. p ud bonemeal. The following results V\%re

.

Paddy-straw
caleimm cyavanide pereent
loss or g{ain of Nitrogen,

Heap Tub (one) open ~b.81

Trichy bho=phate
percent losg of
Organic matter,

Central Farm.

»» Tub {two) mud plastered 17.24 28'32
A 18.62 63'753
Palakuppam' Cumbny stiaw — Ammo. sulphata- ‘
Pit 1 Yy Phate-Bonemen).
Pit 11 . 35.9
20.2 “ 31.8

As the cumbu sty ) .
about half o ﬂ;;;SE)lfaW sq was old the orgix‘ 1€ matter losg i«
also is uuch Jess than ailevous expetiments. Tk Nitrogen loss
ments i.e,, 50.75 percont 13 happened in some pr;evmus experi-

Y

In the ca . 3.3 oail
se of paddy strew, there is a decided gan"}-ul.in Nitrogen,

In all the previoys i i i
the loss of nitr(;ggnetvperzlxie;ts also carried out with thwe atepiq]

fixes Up the nitpnoa, 0 Notgreat. It appears that paddy ftneay,
p WErogen nope _;ﬂcmy and to a higher deurec than

other materialy . ;
loss of Nitrog:n?‘hd that the ofter the material, the lesser is the

in a \;Z?ferl iil t‘}?re 3bove experiments indicated Nitrogen loss
wight by e ; t; teéx.ter degree, it was thought that such losses
starters, 1, best the'} WClivg and easily a.\.'mlable nature of the
uSing cane tl‘&s}; IS poing the following 3 sets of expernuents
hasic wiateria) émd «;ud Varagy straw with and without cactus as

YONeiney] 45 stattes were conducted in Palur

and i '
n the Chunampeg Zanjindary with the following results.

-

-,
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PALUR.

‘Cane trash  cactus
percent loss

Cane — trazh

porcent luss  percent loss percent loss

of N. of O. M. of N. of 0. M.
Pit 1 15,03 6944 Pit 3 3.60 52.98
Pig 2 10.69 t3.55 kit 4 5.23 55.08
CHUNAMPE.
percent !o=s of N, percent loss of O, M.
Varagu straw - cactus (pit. 53.13 73.90
Cane trash - cactus (pit.) 30.72 73.40

The Chunawipet expeirbients show a big loss, probably due
o over fermentation.  Inthe Palur experient with trash and
cactus the orcane pagger los is within lhuits and the loss of
mtrozen s e hioihle, A\With cane wash alone fermentation had
gone beyvonl the limit and the los~ of nitrosen is wore.

Lo Chunwipet the sauple wa- hike a lump of clay. The
Palur swuples were inocovlition, showing here and there the
orizinal structnre of the saterial but breaking to pieces whean
handled and the nataiad wa- plastic and soft.

The wbove experinient- lead to the following conclusions :

‘1t The fu-s of Nitreoen cau be reduced by substituting
Bonceueal aud Furi; Yard Manure or {resh cattle dung for the
quick acting: Nitro_enous ~tarters used ln earlier experiinents.

(2) Thi- luss of Nitrozen depends upon the nature of the
basic uaterial ot or Ll)”_i'“ and ol the nature of the starter
(active or slow -,

(3 When the or_anie aniter 15 reduced by 50 percent of
165 orizinal welzht optin s fereentation is reached,

(4)  Dependin: upon the mture of the softness or toughness
of orizinal material the re~uiting waterial 1s either plastic like Farw
Yard Manure ov vesains fibrous aud soft.

(5 The cowposition of the resulting manure varies a good
deal depending upon the nature of the stirting  material and
the thue of the year in which the experiment is doue, Thus
during heavy rains, certain amount of leachine of soluble consti-
tuents 1s bound to vecur,

3
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The combined action of cattte dung and boneneal was tested
qualitatively on a large scale oun very refractery uaterials, such as
cactus leaves, dry stalks of cotton, of chillier and Benocal gran: :
and it ix gratifying to note that all these fermented guite -ati--
factorily in 6 to 8 onthe ; duving this period even the hard <pines
of cactus beeat.e =oft enough to be handled without fear of prick-
inu.  After several trials with varicus suaterials in different parts
of the Presidency the following technique of nanufacture has
been envolved.

A pit of convenient size say 12 feet x G feat x iS_feet “hould
be dug on high oround. The basx_c material 1s unuor_ml_v and
toosely put to » depth of 9 to 12 inches, and water is evenly
sprinked till the whole of the material zetswoist, every part of the
heap should be carefully Watered s0 that no portion renains
anmolss.  Thic ix the most inportant point in the construction of
the heap. On wany vvua~ions dry patches here and there are noted
as a result of imperfect Watesin: the unioist and untreated por-
tions rewain unaffected, While ¢he 11.0ist and treated portion rots,

When the whole materipl is thus moistened, 1 to 2 1h of
fine honeteal is evenly brosjcasted and over this a very thin
suspension of cattle dung £ay 10 to 20 Ibs. woi-t duny in 5
to 10 gallons of water Is upplied, taking care that this vets
into every part of the material. A second laver of the basic
jaterial is now pub on the fiest layer, moistened and treated
s before. Thus the whols of the waterial is disposed of ull a
depth of 6 to 9 feet is reached when §he heap is nad  plastered.
After fermentation has proceeded sewi aerobically for 4 to 6 weeks
depending upon the nature of the material, the plaster is reimoved
so that aerobic fermentation may proceed. If at the tiuie the heap
is found to have sunk unevenly, it indicates that in the unsunk
portions there has bheen non-fermentation due to lack of woisture.
To correct the defect fermenting waterial 1y be forked once,
necessary water added and the heap left to feruent.  Forkin in
done with a view 10 loosen the material aud thus tu secure alinost
free entry cf air. , Morepwr w thprougp wixiig of the w.atenal by
forking helps quicker ‘xermem,atmn of the uunferiented portion
by supplying the necesaty moisture; for tervsented 1uaterial is
capable of refalning Lore wolsture than vufertuented waterial and
aives it up when 1}eeded- After forking, 't.he material may be
thickly mulched with straw o brevent rapid loss  of waoisture due
to evaporation. In wbout 3 to 4 wonths, the raw aterial reaches
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2 ctace when it conld he used as manure. This is so with soft
aterials but tousher <t vegnires € nonths to one vear to reach
the proper <tave.  Thne the tine of fernentation required for
covnlete i terranon denends solelv o the nature of the basie
teaterial used

All the weeds eallected from fieids could he nzed for the ahove
purpose and alnost anv ‘ornentable orcarie natter drvor oreen
which i< utherwise unfit for nse barring the hichly lonified tissues
can with advantase he eonverted inr the inch needed orcauic
vanurve with verv littie codt, -ince the proces= of uannfacture
needs no 1 aterial- that are not orlirarily obtained on an ordinarvy
farn:,  Thnus the eultivator i< able ty increa<e his stack of orcanie
vanure and by its application enrich his fields.
*Summary

The ~onrces of nutural ~upply of wanures having heen getting
less and Jess with the nerease of populagton and oxtension of
cultivation, the nece-ity fur raganz sooud the deficiency arose.

Richard- and Hnwehin-on of Rotharu<ted besan researches in
this direction and cane 15 the conclusion that all oranic watter
latrely bein: wa-ted on farms comd be converted into vood
warnre sinnlar in qualities to the fari: vard snanure by the adop-
tlou of certain processes chietly by controtling decomposition of
organ'c n.atter.

Hutchinson, wakine parellal esperiients in India  concluded
that feriuented orsanic u:atter proved a better substitute for farm
yard manure than unfern.ented waterial,

Followin: the lead thus given by the investizations at
Rotha:o -ted and by Mr. Hutchinson, 1 series of experiments were
conducted 1n Madras, wsin: cane trash and prickly pear (cactus) as
material and cowdne as stavter Wwith the addition of a phosphate
asanvizorator in the process.

And the proce-ses evolved as =uited to local conditions have
been found out to he to ~uhject the taterial to sewi-aerohic con-
drtion~ m the bevinnin: and {uil aerohie (i e, perwitting of perfect
aeration' conditions later su us to =ccure optivann fermentation
resulting in o cood well rotten nanure possessing all the  qualities
of farn: yard n.anure.

Any fermentable organic watter can be used barring subst
ances which have highly woody iliznevus) tiszue.

—

“Paper read at the M. AL S, UL Conterence in July 1928,
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*Jaggery Making in Hospet and Suggestions for its
improvemnt.
BY T. Tiaksivava Rao, Boa b 1L,
Assistant Agricultural Chemist, Coimhalore,

Bellary is one of the fopeinst susarcane prodncing distriets
in the Madras Presidency. It had 9741 acres {the hizhest in thq
Presidency) under sugmémm i 19056, Coibatore and Godavart
following with 9GR) and 413 acre: respectivelv.  Strancely
however, the Jaguery into which all the eite crown i the I.N Tt
gets converted is the woret tvpe of crne jazery pr wheed i t_]w
Presidency. The cause of this wwith the bet neats of Loprovin
the quality of the Jaguery wa~ tacen np for investioation by the
Department last vear and contirned dnrine the presont vew. It
is proposed in the present paper to deal with the reoaite - far
obtained.

Local methods of cane cultivaiion and Jaggery making -
The suzarcane area iy the Disvitet lies  ostiv o along the
right bank of the Tuniabhalry and consists mainis of black ~lav.
althouvh the lighter soils signited hisher up the brivem-ithns of
red loams are veeasionally alo bromsht under cane oultivation,
The water supply throuzh ths channels i alnost pereanial. Cune
and paddy are taken by rotation, but not mfreq ety the »y e
crop is yrown for several year~ in succe—-ivn.  Ciiae is Prated
during April—May and harvested 9-- 10 1:onth- later in Juaary
—March. The manures ordinartly nsed are 10—12 eartload- of
gattle manure and 60 wannds of castor cajie per acre.  No wrapp-
Ing or propping of canes is practized. ‘The usual variety of cane
grown is a thick white cane known as Javari IKabhu very shiilay
to Coimbatore Poovan in appearance and quality of juiceis perhaps
1dentical with the latter. It is said to have been introdaced intu the
District about 1840 when it onsted the local thin cane. The
average out-turn of jaguery is about 300 maunds (34 tone) per acre,

The usual 8 roller iron mill is w-¢d for the ernshing and i
either owned by the cultivator or land owner or hired for the
occasion; byt the crushing i done by v ses of professioral botlers
who hail from the North and brine their own woriing cattic,
They cowe over duripy the haevesting season =ty oo btetes
of eight with four pairs of aniiuals aud estublish thenmc v oy 1

“Paper 'rcad at the Mo X0 SO U Conterence o Juy 19 s,
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sional hoiler< are expected to turn ont a certain quantity of jaggery
each dav for which thev are pud partly in kind,  The rrower
nauably exerci-e. 1 eortain a0t of svpervi-ion over the hoiling
bt ot hein . S tiar with the techuiyne of the process hinsself
he ha- no e vitro! over the uality of the jazery produced. The
Jacsers Lotler endenvore s tarn oat the saxinum gquantity of
j:L:;ferl.' Ay the dav with the wittnwn anount  of trouble and
atteation, Towards thi- end he uses huwe pans (9 feet in dianueter
at the top: ard d.eo no Loore than two boilines per day
cach fastin: S0 hep . The prantity of  joice nsed for each
boiling 1= foonr tanaind . the o ipazity of the tank iwhich s
sunlinto the vroned oiose 0o the 1 and receives the Juice! being
RD-90 potfuls of 49 the caich  =5200-3000 1he).  This quantity
s trans forred ro the oot Py ot oat once at in four instal-
{

PO

trents ac the tant ceis Alle D and the e ontents of the pan boil down.
Linie i< added partiv at -ttt and rartdy during the bosling, but no
e 1 v oved, Ar the 1t -tize the pan is ranoved from the
fire anl Ui oontents tr ferrel onty date 1rats spread over
rectancinar -bhoo pits e the croutd, As noueh as 450 1hs (17
mannd=: of jy-ervoare obiuncd fromn each boiline, but the
produet i low in quatiee hennodark brown to biack in co](.)ur and
and larseiy adisixe b with Leynities. Not only no atteropt is wade
to keep the Jicery free fron: the latter, bot impuritics in the
forus of =and and cow dune ars =akl to be at times deliberately
mtroduced,

It was evidiat even on casnal observation that the low guality
of the Jac_ erv et be dne partiv at least to  the defective
niethods o proparitior,  Part of the inve-tization therefore con-
sibed L earrvin, out trit! bodlines with the sane juice as was
weed b G Joemy boter b ander iuproved conditions, paying
due recard to all c--ental detuls of nanufacture.

Apart fron, the u.cthod of preparation other possible reasons
for the unatsfactony qadiny of the jazzery were

e The varietv of eane crown and the uall
obtained therefron.. @b’i At \Q;
i®Lafion water and

.
H

. o933

\\

) Thenature of the =oil and of t
the troatuwent:piven to the forier.

L

."";;"cow t,:"
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These also were investigated.

Trial Boilings, The tria) hotlines were  conducted in flat
bottomed pans of Sanlkot pattern which are of -maller capacity
thao the local ones and the furnaces were of * Sindwahi ” tvpe,
th.e main features of this tvpe of furnace being that it is provided
wn,h a chimney for the esdape of sinoke and not gases. a arid over
Whlph the fuel is burnt and an air-hole under the latter. The
boilings conducted last vear did not differ from the local n.ethod in
othsr ways except that the seum was carefnlly removed and cure
was taken to provent the juice from: beins contaninated with dirt,

The jaggeries. thus obtm. g oo decidedly better than the loecal
product both in point of Cloqr and puritv and  their superior
quality was generally acknowle dued '

Chemitcal Examination

. of Cane juice, Sotl and irrioation
- water :— With recard to the « f O / : ¢ 5

: i . sther possible factors atfostin. (he
00101;; i)f tlhef]aﬁ;:e‘rv, ORAIT oy or{)’ the juice of the top and hot-
t(){)u alves o ; e u;ne;\ Mcopiing to the method deviced in the<e
la ora,tor;es showet that ﬂ}ﬁ canes were far frou: beins ripe
enough for ‘J}Jtt"”};" Fhe [lices all showed a high percentae
of glucose (1. 6-2°9 per ?e“t)‘, ivh olucose : sncro=e ratio (1'_’-26‘
and low purity ,CO'e“’C‘e“t‘ {75-82) chatateristic of imn.ature
canes. It was evident that the canes were being cut much too‘
soon. The boiling trials Wonld doubtless have ;'ielded a still
better jaggery had the canes Leen ripe. Ercept for their hl}
glucose content and low purity owing to the imwa.\‘.m-il:yel rof x&];

canes fhe juices were found td be otherwise n 1
Neither the soil nor the j§rrigation water o rare 1. 2ble TID).

- w ‘

analysis to be such as would altfect adversely the ec;:alti.(t);} ngf tzn
jaggery. 1t thus appeared frm a preliminary examination of the
the problem that the inferior qiuality ofthe jasgery was due i °
main to defects in the process! of umnuf&cture?r ov due in the

The trial boilings conducged in 1927 showed that b '
1 IAY SN &
smaller pan and an improved f urnace, charging the )&n) ';hm; a
o . g St
for each boiling, removing thej scum ang pan oils once
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carried out by the Acricultural Dewonstrat r sufficient attention
wis ot paid to several detail- in the technigue to which a pro-
fessional boiler niisht attach particulac tuportance.  e.4., hing,
ve lasion of the heet, tirrine the masecnite whilst over the fire
and alter rersoval frow it, trely re woval of the pan frow the
dre ete. It was therefore thouzht desirable {ov the proper con-
Tuct of the trial hoilin. - which were to be repeated this year, to
Jbtain the service- of a professional Jaouery boiler thoroughly
fatniliar with the art, They were accordingly entrusted to an an
experiencd Jazoery  boiler “frows Sanalkota. At the time the
experinient: werce taken up this year, the canes were found to be
quite-tipe.  The fir-t boilings were conducted at Hospet in flat
bottowred pans, over “Sandwaht” furnaces specially constructed for
demonstration  purposes and at the hands of the .Saiualkota man
they vielded jacoory of excellent colour a_nd cousistency and was
superior in point of coleur to that obtained last ycar. Jaggery
boilinos in larce local paus attended to by loeal jaugery boiler
were also conducted close by and the difference in the quality of
the jagpery obtained under the two ethods was nost striking.
The Sawatiot wan’s methods did not ditter very much frow those
adupted for the wial botlinzs ‘ast year but careful observation
showed thit he u~ed 1.ach o= line than the  local botler for the
same quantity of jutce. Lhe Hospet trials thus showed that the
colour of the jacerv obtained by usitig the sualler pan and iw-
proved furnace could =titl further be iniproved by judicious regula-
tion of the quantity ot e added.  The local practice was thus
faulty in another huportant re-pect V'z., excessive lming.

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

i) The effect of line on cane juices of varying quality and
the best quantity to use in each case.

(i1 The mtluence of the purity oi the juice on that of the
la uery,

(i) The ctfect of suil conditions on the quality of the juice.

i S more cg i

. ~ quality of | jaggery conld be o‘}:%tf’;liln;andlm_::
P probable, howeVérysbat in thesse first trial boilings which i
A mills, the cultivatops™ IIIZIU{;’I their services were

$ ! in tuarp P
their canes and bdilin®down- the juices for they,, 0: g’;gf‘:‘é
o B~

The boilings were conducted as at Hospet in a flat bottowed
pan over a = Sindwahi ' furnance aud ina tocal pan over 10(;8.1
furnace closeby.  'I'he first series of experiients were mm%e wnh
the juice of canes cut fro:u the Dewsonstration plot at Kawpli,

¥y
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varying the quantity of lime added and in the case of the local pan
also the quantity of juice used for one boiling. The capacity of
the tank in which the juice was collected was 18 potfuls '.(‘18 x 40
1b.) so that the quantity of juice used for one boiling was
4x 18 x 40 or 2880 Ib. added in four instalinents. Not wore
than 1 tankful was used for a boiling with the Sawalkota pan.

Proportion of lime used by the Local Boiler ;—The
quantity of lime ordinarily used in boiling down ripe cane juice atb
Kampli is about 16 coconut shell cupfuls (about 2'5 litres) for one
boiling or 2680 1b, of juice. This quantity is of course, only &
tough approximation, since the'consistencyt of the mill of lime s
variable within limits, as also the quantity of juice used for -one
boiling. Sometimes however juices as tbose from over-ripe or
dieased canes do not yield a firm enough jaggery when boiled
down with the above quantity of lime. In such cases the jaguery

. boiler incteases the quantity to 20 or even 22 cupfuls. Th.
“Jaggery in such cases is proportionately darker in coloyr.

As will be seen from the results of the analysis of four diffe-
rent samples of milk of lime [Table V], the lime suspensions ysed
by the jaggery boilers are apt to differ rather widely in.their
strengths. Roughly the propordion oflime used for the boiljy
of normal juice may be taken as 0.042 of the juice. | 1:11% be
remembered however that jin liming his juice the laggery boiier is
guided not so wuch by the quantity of lime (no, of cupful'*‘)
actually added as by the appearance of the limed juice, ’

down

Small Scale Boilings :—1It sgewed desirable 1 B
out the trial boilings in the Samalkota pan with reduecfore ::l:u}l.n;;
of lime to conduct tests on a suall scale using only oéle ntities

. potfuls of juice to see how far the reduot:,ion in lime co?:]dhzo
carried consistently with the production of jaggery of satisfacto e,
quality. The results of swall scale boilings cairied oyug with ﬂf]}
aid of & small experimental pan placed over a pit dug out i, the

ground and provided with fuel and air passages (sketch) arg Sei

down in table VI.

" 4 The jaggery boiler ususlly Judges of the Consistenc T
milk of lime1 by plunging his finger 1nto the 8uspensioy ai‘;dovaitt};)e
drawing it. He considers it t0 be of right strength if g il 1
Jime is just thick enough to prevent the brown of his fnper froos
being seen through. S 1
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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 coloured
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
a3 the proportion is increased the jaggery darkens ia colour.

~ pH values of limed juices.—The proportion of lime to
Juice which is nsed in local boilings and that which according to
the small scale boiling has been found to vield the best jaggery
have eo far been given in terms of weight of CaO toa given weight
of juice. This however is not & good way of indicating the
degree of liming adopted in each case for two reasons: first
becpnse all juices are not equally acid ; next because even sup-
posing they were, they respond differently in respect 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 depends upon the reaction of the solution
50 that what we really mean by correct liming is liming to the
correct reaction or stage of acidity or alkalinity. The latter
cannot 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-
Uion the best way of defining the correct degree of . liming (or any

degree of liming) is to state what the resulting H-ion concentration
of the juice should be.

The H-ion concentration of the juices limed to different
dggree_s in the case of the small scale boiling experiments are
given 1n column 5 of Table VI in terms of pH. In the table
which follows are given the pH values of certain bulk juices
which had been limed previous to boiling.

.. It will be seen that the local boiler usually limes his
Juice nearly to neutrality, whilesfor the production of jaggery of
good colour the juice has to be slightly on the acid side. Juice A

ueed by the Sawalkota boiler and limed to 5.5 pH yielded jaggery
of very fair colour.

_Results of trial boilings :—The results of the trial boilings
carried out at Kampli and scheduled in Table II may now be
considerec. The experiments which had to be carried out under
considerable difficulties and limitations which it is unnecessary to

récount on the present occasion, point to the following con-
clusiong :— - )



420 .

(1) With ripe juice analysing up to 2
tent, nsing the Bamalkota pauy an% gindwa?xip efrni:!;t’glmose o
careful hoiling it is possibl al e and with
to one half of that used lo in iac or qufsntnty of linse
colour and equal hardness ¥ of much lighter

(2) The reduction in the quantity of 1i .
out at any rate to the same extent adgpting mt;: a;mot be carried

local method of boiling without the risk of im airi ) pan_and
of a jaggery. The reason for this appears top o ths (o hardness

; ; be th
of inversion as a result of the protracted boiling ang ::aarrél{:s: lgroilrl::;t

(3) By reducing the total quantity of juj
o juice empl
_boxlmg and the number of charges it is possible wit?%:ty;i lﬁtbor_xe.
ing $o obtain a somewhat better coloured isggery even with :)}1)1.
8

use of the local pan, The local bojler heow
incapable of exercing the necessary care. ever appears to he

It would appear from the above experiments tha
product19n of jageery from any given sample of juice &
at once in point of colour and hardness, other conditions bej
equsl the right quantity of lime should be used, an excess of lq:_ug
tending to make the jaggery dark and deficiency to make it ““fe
and liable to run in moist weather; that the iaggery boile o
Kampli nvariably err on the side of exeess to avoid part " 1;“
risk of making the jaggery soft and this risk is the greater y }: ;
large psns and large quantities of juice are used and pa.rtlw oo
doabt also the e':_:tra care neceseery to successfully bojj t}i, -~
moderat:ely limed juice into jaggery especially when it ig of dom}')m
ful guality as when obiained from overtipe or diseased canes o

.. Cane variety and Quality” of Jaggery,
juices.last year showed the presence of a rathe
of glucose in ths Kampli) canes, most of the Juices exam;

analysing over 2 per cent glucose. As the canes were th e
immature this high glucdse content, it was thought, wag %n sull
their unripe condition. At the time they were exam’inea t,h‘ue to
they were found to be quite ripe bu they still showeq > Jear
glucose.va!ue 2'0 to 26 per cent as could be seen from th ® Digh
shown in Table VIIL. As such high figures are not :'Teﬂlll.tg
mature canes the possibility suggssted itself of their being Zl:l:] ;2

t for the
atisfactory

—Analysis of ¢
3 v e
r high Percentage
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defects in the physical condition of the scils or in the method of
cultivation. Enquiry elicited the fact that higher up the Tubga-
bhadra the jaggery produced was of better quality. Whilst
Kampli jaggery is admittedly the worst prcduced in_the tract,
Hospet was credited with producing jaggery of butier quality
The cane at Buksager seven wiles above Kawpli was said to
yield a superior jaggery while the report was current that at
Kuruvatti in Harpanahalli taluk, excellent jaggery was being
produced from juice which required no liming. These roports
lent colour to the suspicion that the 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 reenied
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 Kuruvatti, Hospet
aud Buksager are set down in Table IX. Tt will be seen that
all the juices except those examined at Kuruvatti which will
be discussed separately analyse over 1.4 percent glucose so
that the high glucose content of the canes is un-doubtedly
a 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 treatmnent and appears to be worthy
of closer study. The samples of soil and jaggery collected at
these places taken along with the analyses of the juices are
expected to throw some light on the subject.

Kuruvatti Jaggery :—Reference has been made to the supe-
rior quality of the cane and jaguery produced at Kuruvatti. The
only canes grown here belong to Ayappa Baslingappa Chekki.
a well-to-do Sowcar or land holder of the place who har been
trying sugarcane on part of his land for some ‘years and has
installed a plant consisting of 8 water pump and crushing niill
both worked by an oil engine and multiple furnaces for the manu-
facture of jaggery. He has secured the services of 8 young n.an
of his community who has had some training at the Manjri station
and the plant and method of jaggery boiling adopted here are
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on those at Maniiri o )
furqaces with fo\llrr;an’rhe boiling plant consists of two uultiple

8 each, the last two C. C. which are smaller

in size being pla, i h oy
thers are t,sppsi;geg side by side at the same level. In addition

pans DD placed i
only s e . placed at either end for use when
of &elszgsq&zzzg“;s of juice are available, When the contents
OWest have reached the desired concentrations

they are transf .
ab01_1t - hour.ersf'g eto cooling tanks EE and allowed to cool for

sewt solid is worked bm:%ecuite which by this time has turnod

. ) corrugated iron sheets. When drained
sufficiently of the molasses the jas ; 2w wihen cram
inverting the buckets. © Jaggery is obtained in big blocks by

-

Little or no lime is used qurin, th

3cun rises.t.o th_e 'surf_ace duribg tbeg boil?nén l:tlt‘;:::(tﬂé?l’lyw;'gl?:oe::é
and the 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
coloar, is free from palpable irnpurities and is crystalline in struc-
ture. It is however not as hard as the local jaggery but yields to
pressure, crumbles readily and feels moist to the touch.

The Kuruvatti cane it wi{ln be seen (Table 1X) .
low glucose content. This ig ( @ 1X) has rather a

! 1CORE 3 probably due to the nature of the
soil which is a red loam admif;; ., .

 the stiff clays'on which suga ting of mucb” better drainage thaun
better cultivation. The jagf . > USually arown and also to
peint of colour unapproachsbf®:Y obtained from this juice is in
District; but this perhaps is by any propared elsewhere in the
facture than to the quality e !uore to the “.’e"hf;? }‘:f mqnc:é
from a glance at Table X Jf the juice. For it will be noti

i : bat aithough the juice as obtained

direct from the cane is remar 8
. : . lably pure, that taken from the tank
just before being puuped in the boiling pans contains as much
a8 2.94 per cent glucose, th{ "i rease being mo doubt due to
iversion. Now with regardi 5 the method of wanufacture it

will be noticed that it ditfers frby, the usual wethod in two ipors-
ant respects viz.,

&4LO

(i) no lime is added to the juice and

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

The significance of this difference could be best realized from
a consideration of the effect of lime on the constituents of cane
juice and its use in the wanufacture of jaggery and of raw sugar.
As 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
be discussed in sowe detail.

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

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

(i} to flocculate or precipitate non-sugars.

(iii) to destroy excess of glucose.

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

As the destructive action of line on glucose (iii) is invariably
attended with the formation of dark coloured products it is not
availed of a8 a rule except in extrewe Cases as when much glucose
is present. Jvices containing only 8 moderate liming and as in
such cases the amounts of glucose and liwe prosent are gmall,
there is not wuch darkening of the colour produced. Juices richer
in glucoe require tonsiderable liming not only to prevent inversion
but also to destrdy sowme of the glucose already present. The
reacting substances being now preseat in larger qrmnt.npeg the
products of reaction will be in larger awounts also. ‘L'he 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 been possible to prevent
the formation of dark products if iime even 10 wmoderate quantities
had been used. The jaggery could not be as light coloured when
prepared with addision of lnue as without 1t.  Lhe force of the
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argament that the good colour of the Kuruvatti jaggery was

probably due more to the method of manufacture than to the
quality of the juice will now be apparent.

_ With regard to the other two effects of lime, the local jaggery
boiler has no uce for (ii) since he does not care to remove the
flocculated impurities forming ‘the scum while it is only partly
availed of by jaggery boilers in other parts of the Presidency who
remove the scum but leave the coarser suspended impurities
behl_nd. Only in the manufacture of raw and white sugar where
the impurities are removed both by skimming and by filtration is
the clalefymg action of lime wade use of to the fullest extent.

But for the action of lime in inhibiting inversion (i) it would
in 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 frowm crystallizing. When no lime is added as in
the method in use at Kuruvatti, it is necessary to remove the
mo'asses either by draining or by ceutrifuging. The losses due to
inversion when lime is not added must be considered} but this is
set off by the complete absence of any chance of the jaggery
blackening. It would for this reason be & much safer iwethod to
adopt in all cases where the juices have a high glucose content
The possibility of the introduction of this system ore widely in
the District in place of the existing one for improving the quality
of the iﬂ_bg_gery appears therefore worth consideration. The
Kuruvatti jaggery could not of course be compared with tha

produced at Hospet or Kampli their methods of preparation being
80 essentially different,

_In the light of the explanation given above as to the actiol
pi limé on cane juice and its use in jaggery making the tendenc;
in the local jaggery boiler $o over lime his juice is easily explained
To start with the juice itself contains a large percentage (2-
pex cens) of glucose. Lieaving the ocut canes out in the sun, a
unwashed mill and tank and protracted crushing tend to add to th
quantity originally present in the juice owing to fermentativ
changes induced and the quantity is still further increased in th
pan owing to the prolonged boiling and fierce heating. Th
jaggery boiler has found out by experience thaf his only chanc
a8 against this large quantity|of glucose of obtaining a firm jagger

{ Dr. Labmann found—ﬁ?lese were as high as 30 per cent |
the Hadi proess. !
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is to 8dd lime and if necessary more lime. It is not surprising
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 reinarked in the earlier portion of the paper that
the local boiler overlimes his juice. The term has been used how-
ever in a comparative sense only o denote the fact that he uses
more lime than the Samalkota boiler. Compared with the degree
of liming practiced in the wanufacture pf raw sugar and of jaggery
in other parts of the country which is u.sunlly to the point of
neutrality, it cannot be said that the local jaggery boﬂer ovet!lmes
his juice for it was found that the local juices are lined no higher
than the neutral point. Further it was ceen that the proportion
of lime ordinarily used in local boiling is about 0°42 per cent of t.h.e
juice. The quantity nsed in the manufacture of raw sugar is
stated to be nearly 1 Ib. per ton of cane which works to ‘05 per
cent approximately. It would then appear that the low quality
of Hospet or Kanipli jagery is to be attributed more correctly to
other faults viz. large pan, large quaatity of juice etc., In the
method of manufaciure than those concerned with liming. The
fornzer as already pointed out, by, impairing the already low
quality of the juice render the production of a good coloured jag:
gery impossible. The use of the Sawalkota pan and inproved
furnace enables a less quantity of lime to be used and a better
jaggery to be obtained.

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

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

(i) the use of too large a pan and the large total quantity of
Juice dealt with at a single boiling. N

(i) the practice of adding more and more fresh juice as the
contents of the pan boil down. . ‘

(ili) impurities separated by the lime and the heating and
rising to the surface on heating not being removed. .

(iv) the addition of more lime than the production of a light
coloured product demands.

(v) the use of immature and of over-ripe canes and want of
care and cleanlinoss in handling the juice during ma.nufuct.l.lre.

.
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2. By the
avoiding thy otbe:se of & smaller pan and improved furnace and

. existi it i i i
of satisfactory coron. aniini ::df::: it is possible to obtain jaggery
3. The o '

, ptimum i i
jaggery of s um quantity of lime for the i
Ee b(};s : pigtxgi;:ptoxy qugh'ty depeuds upon the puritypz(;dg:c:l‘(:ﬁcd
a8 obtaincy bP ion for Juices containing 2-2.5 per cent nltlmosee
reaction of 5,Yﬁe§)egment, is that which would give the rjuice‘a.
aggery and 3o L A less quantity is likely to give a soft
containing les. g;ea er adark coloured jaggery. Purer 'u{
they can ers agfugose than 2 per cent may be limed lesgx ges
considerably RIr amount of over liming. Poor juices r o
juices stand I g 1 order to yield a firny jagger Aeqmre
. !m(;ng ill the product is always dark colom?efd ® snch
inery nmkﬁ'w gfer;'ts In the prevailing methods of jngsery
fuice tunke it dh‘t): nereasing the uncrystallizable sugars i;lbth)
iheult toline, Botter methods as the use of:

smaller pan and i
and improved ;
enable less limne to b furnace prevent this undue increase and

soft, ¢ used without the risk of making the jaggery

5. Jacor il i
- aggery boiling without the addition

ruvatti and at the of lime as practised

adapted for b, 16 Manjri 8tation isa method ‘ '
; Or Juices having g high glncose content ‘and li)tzrtg;::;:;};

ntroduction would s
Tayopation v serve Lo solve the jaguery prob i

o ::s:e;? are however apt to be iighvi!f iii;e;]etglodHuspet'
. . p or(l]tgagii:pe iaggeries produced in the
admttted e * 188 of lime in point of colour was readily

their keepin e bus they w inali
;&:ap}es wpengg eg:t:xig‘:;forlfh 91'461- t:) '{esg °§§;’;’:g§fd ptgi n(:o?::
ratory, The heir moisture absorbin, ;
een out tl,n's con t::::‘lgs vh:dh are sel down in Taﬁlso vIv}‘ir dgl ff;‘i

TABLE I

smaller pan

Analysis of Cane Jyj

Date ices, Kampli Bottoms and Tops,
ﬂna?;sis, Description of parficulars of canes, de., w
?“l-lsf‘z'/ Canes from plot pear V. Rao’s Brix Bottom.
, will Tops. 1278
14-1-1927 do. bottows. 18G5 68
”. do. Tops. 1304
) bottoms. 19'56 67

-

——

TABLE IL

Analysis of Cane Juices, Kampli.

‘onsyg

‘gsorong
9800n}D)

"Juerogye
-0) fjung
% 9800n[H)

9% @s010ng

"PaY291100
g

Description and particulars of canes.

Date of anpalysis.

17°18 1879 208 81°03 1609

head load of fresh cut canes from plot

near V. Rao’s mill

Juice taken direct from mill from one

10th Januarv 27.

Jnice taken from fulltank canes

o
[
-3

from

do.

2:00 81°07 1428

1727 1401

XX

samme plot

Juice taken from full tank-canes from

do.

12th

1801 14'54

263 8074 1809

0

plot near V. Rao’s mill

Juice from foll tank Talavar Lingapps’s

1'79 7886 14’16

1613 12'64

“ss

land

do.

2:08 7611 1601

1687 1246

do.

Tank juice, Fort mill

Tank juice,

167 82118 1219

16°67 1870

Canes from V. Rao’s mill

lots

near Demonstration p

do.

14th

218 7978 1569

17°41 1389

Tank juice used for expermental boiling...
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TABLE X .

Moisture Absorbing Powers of different samples of jaggery.

Moisture absorbed during
26 hours,

No.  Description of Sample.
. per cent on dry matter.

b
.

Hospet jaggery, prepared in
Samalkot pan and over
Sindwahi furnace 14'58

and 1@ Local-pan

’ . 1370
- Kampli jaggery prepare

Samalkot pan and
Sindwahi furnace

w

in
ver

4, Do. Local 189

and furnace Jan

5. Kurnvatti jaggery preps 208

according to Poona mi peq
ethod.

Four Years' Exper 1525
BY Amanar Arp vience of a Farm Tractor.

... 1 have about 800 acres | HasisuLean, Dip: Agri,
“ McCormick Deering * \ . .
Tractor ?{‘5" 90 I-(;enPn)g hﬁsoié()f land under direct cultivation. A
4 years. It is being used fop commonly called an International
.%%en working on my farm for the last
1. From the beginning " th® following jobs : —
every year, for running a s;, :
gins, y}'I‘he actual workgingsé' (;f Desember tll the end of March
: asll ginning factory consisting of €
2. From the firet week 3Y8 are about 75 days.)

soon for ploughing. » of April till the break of the mon:

...3. Incertain years, fro; .
middle of Beptember for a me 2 the end of ra

iny season say fron
oth or so, for Discing land prior &

. 436
Rabi sowing.
I would take each item separately.

Ginning Factory. (Ai—The factory consists of 8 gins
(Platt. Bros. single roller “ Mc Carthy ” entton gins). Each gin
if worked separately and the power if applied direct, requires
about 21 H. P. But as intermediate gearing or second motion
shaft is used (in order to work more than oue gin) some extra
Power is consumed, which in practice is found to be 3 H. P. per
gin. Therefore 8 gins require 24 H. P. Mine is a 30 H. P.
motor and therefore it pulls the load very easily. It is always
safe and advisable to work an engine at a lighter load as it saves so
much wear and tear. ‘

(B) The factory is worked for ten hours daily (in two periods
of five hours each with an interval of an hour). This gives time
to factory labourers o take food and have some rest. In the
meantime the driver looks to lubrication, cleaning etc.

(C) The running cost comes $0 about (i) Rs. 43-14-7 for
the tractor and (i) Rs. 33-7-2 for the factory (8 gins) as follows:

TABLE L

Working cost of tractor per day :— Rs. A. P
1. Driver at Rs, 60 per month 2 0 0
2. Cleaner at Rs. 15 per month 0 80
3. Kerosine 8 tins 4 gal. each 24 0 0
4. Petrol 0 3 0
5. Mobiloi} 1 gatlon 3 00
6. Gear oil § gallon app. ¢ 8 0
7. Grease and cotton waste 0 20
8. Interest (Table 3 (b) 2), 3 9 17
9. ' Depreciation (Table 3, (c) 2}, .. 610 8

10. Repairs and renewals (Table 3,d) 2),... 3 5 4
Total cost per day 43 14 7
6
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TABLE II.

Working cost of Factory per day :—

1. Fitter at Rs. 90 per month

2 Oilman at Rs. 20 per month

8. 9 feeder women (one per gin and one extra)

4. 3 Kapas carriers at 0-8-0

5. 2 men for filling and pressing bags

6. 2 wowen for removing cotton seed

7. Mochi at Rs. 20 per month

8. Ginning oil 2 gal

9. Breakage and repair (spare parts, roller washers,

beltings etc.) as shown in Table 4.4d) 2,

}(1) Interst on the outlay table 4 (b) 2,

Depreciation table 4 {c) 2,

Total cost per day Rs. ...
Cousbined cost of (I and II) ...

‘ TABLE IIL )
Interest, depreciation ani spares for Tractor outfit :—

(a) 1. Estimated to cost about
2. Maximum w

3. Average workin

(b) 1. Interest on Rs. 6
P. 8. (The wh

Inrerest per day at the above rate

Interest per acre of land gloug'hedm

(counting 5 acreg a day)

(¢) Life of tractor is taken a8 6 years.

= 1. The depreciation value comes to about

16°66 per cent per annum chargeable
on 5 months actually worked
Depreciation per day

Cost of repairs and spare parts as actu-
ally found (average of last 4 years)

2. Do. per day

3. * Do.  per acre

ot bt

OO OO wd
(ot
CWSe OOCOCOWLWOO»

LC=-am
crvo omoooconol®

o]
w l
- I
(3]

« 6000 00
otkidg period (on my estate). 5 months.

4 g period (ploughing on a

farm or with a private owner ... 33 months,
000 at the rate of Rs. 9

ole amount of interest is "
chargeable on 5 months or 150days) ... 540 0 0

.. 1000 00

2
3. Depreciation per acre (at'5 acres a day)...
1

Cwo
(=N N
X O

437
TABLE IV.

Interest, depreciation and spares for factory establishment :—

(a) 1. Estimated to cost about Rs 6000 (in- Rs. A. P,
cluding building, construction, work erec-

tion ete.) ... 6000 00

| st on Rs, 6000 at Rs. 9 per cont
(b 2 p.nat‘ere .. 540 00

3. Asthe working days are only 75, this
swount int. i. e. Rs. 540 is to be charged
on 75 days and therefore it comes to

per day 7 3%
(¢} 1. Depreciation 10 per cent (to be charged
on 75 days only, .. 600 0-0
2. Do. éer day | 8 00
!
WL gﬁf:ﬁﬁfrf?"ii;if”d SR parisfor e 450 00
2 Do." per da:y 6 00

(D) The outturn of clean cotton per giu1 _comes to about 5
maunds or 410 lbs. perday (of 10 hours). Ginning charges are
Rs. 23 per maund which gives an income of Rs. 12—8—0 per
gin per day or Rs. 100 for she whole factory per day.

(E) The net incot.ne therefore comes to Rs. 22-10-3 per day.
PLOUGHING.

. (A) Ploughing is done in sumwer only which in this trixc(;.
(Melghat Talug of the Auiraoti district) cannot be commence
earlier than April as the cotton crop occupies a long?r peno_c}, the
last cotton picking is done in March and also the }’\ heat is bhar-
vested in that month. The working cost of ploughing by tractor
per day is shown in table 5 below.
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TABLE V.

' Rs. A, P.
1. Driver’s pay at Re. 60 per month- 2 00
2. Cleaner at Rs. 15 per month .. 080

8. Kerosin (5 tins for b acres in 10 hours or 2
gallons per hour) 15 0 0
4. Petrol 1/6 gallon 0 60
5. Mobiloil 1 gallon 3 00
6. Gear oil § gallon 1 00
7. Gresse and cotton waste . 0 40

8. One pair of bullocks a cart and a driver ‘or
waternan for fetching water from well 2 00
9. Interest (table 3, o, 2) 3 97
10.  Depreciation (table 3, ¢, 2) 610 8
11. Repairs and renewals (table 8, d, 2) 5 5 4
Total cost of ploughing per day .. 3711 7

——

(B) From the above table we .find that tho total cost for
loughing per day is Re. 37-11.9 which comea to about Rs. 7-8-0
er acre (on the assumptiop of ploughing 5 acres a day). But
bis is only {rus for particula; day or for a short period say a week
rso. In actual practice we' find that (i) continuous work for the
7hole week is never done as the driver must have atleast & day in

week for res, marketing and looking thoroughly over his
sachine that everything is im perfect order and for doing petty
epairs etc. (ii) Bimilarly continuous work for the whole month
3 not done as (a) sometines the driver ray be required to go to
own to get some repairs done there ina workshop at a black-
wmith’s and &0 on or (b) at times he might be compelled to wait
or a spare part (having broken ome by accident or any other
ause) which has been ordered out from Bombay. If unfortn-
iately the place where the tractor is working is at a long dis-
ance from railway or post office as in wy case, considerable time
s lost in transit, and therefore taking the whole month's average
b is not possible to plough wore than 100 acres a month.

(C) Thus counting as'above 100 acres a month, the working
j08t of ploughing is increased per acre. The fuel and laubricating
tharges per acre remain constant while all other charges such a8
iriver’s pay. interest on the outlay etc., are proportionately en-

wnced. The ploughing charges therefore may go as high as
Rs. 10 per acte.
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V. DISCING.

king cost per day is nearly the same as for ploughing
but t’l]:?: gav;g’l;; :;vgrk is greeatez On an average 8 to 10 acres are
disced. The discing charges therefore come to nearly half that of
pluughing.

The soil in my tract being stiff black very big clod_s come up
after ploughing in the hot weather. The disc harrow is therefore
not a very good implement for working asa clod crusher after
ploughing in theblack cotton area. T use it only when the. soil is
moistened after a good shower of rain, or in the end of rains, for
the preparation of the Rabi land.

Conclusion

1. Ipternational 15-30 H. P. tractor can be used for field
and belt (for stationary) work as well.

2. 1t can pull 8 gins quite easily. The total cost per day
(of 10 hours) fgr bol‘;’h tractor and factory (8 gins) comes to
Rs. 77 —5-—--9.

. 3. The outturn of clean cotton per gin when worked with
the tractor is 5 Maunds or 410 Ibs. for ten hours.

-»
. i day’s average it can plough about 56 acres of
land ?Blafkail:tggoz soi);) in sumwwer. Working cost per acre cowes
to Rs. 7—8—8.

5. In tract of black cotton area o power disc harrow cannot
be used for breaking clouds after the land ie ploughed.

ily di s of land

5. actor can easily disc about 8to 10 acres o
a.fter(:; goﬁ:}:;vger of rain, the only idea being that there should
be enough wmoisture in the wvil. The working cost comes to

about Rs. 4 per acre.

(Frou: The Nagpur Agricultuial College Mazazine, July and
October 1928).
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NOTES.

British Association Meeting at Glasgow
address in the agricultural section was delivered
don and was devoted to the subject “ The I,y
its Development in the Britigh Brpire.” Dr. Gordon said that
“ until quite recently all efforts to improve the live stock of the
Ewmpire were left to private individuals.” In 1885 the first parlia-
mentary grant for this parpose was voted and given to Ireland and
since 1914 such grants have been made also to Epgland and Wales
and to Scotland. The resuly of gl this has b8en considerable

improvemwent in stock both in quality and prices. The latest
figures however reveal that there is stijl room for m

.—The presidential
by Dr. J. S. Gor-
e Stock Industry and

much more
work.

Sub- No. of

No. of cows Sub- sidized cows
and calf  Bulls.  sidized o nop. per sub

heifers. bulls. sub- sidized

dized. bull,
England and Wales ... 2,790,703 88,406 1287 1—69 2168
Scotland o 460,817 17,578 987 139 4q
Ivish Free State .. 1,388,691 23,275 2208 1-11 604
Nocthern Ireland ... 270,283 4662 623 3.7 434

: 2 )
In Canada, Australia ahd South Africa the
scrub bull bas received attention.

-»

Outside the Empire the Argentine has shown considerable
progress. 1t was only as late as 1848 that the first 8hort-horn
bull was imported into that country, yet in the course of the next
5 decades the improvement was so rapid that ip 1895 native ocattle
constituted only 50 per cent of the total in the province of Buenos
Aires and io 1924 this had declined to 85 per cent. During thig
latter period of 20 years the cross breds and half breds increased
from 49 to 94 per cent and the pure breds from 0 g 2'5 per
cent. In the English market Argentine chilled beef has risen in
price and today sells at the sawe rate as English beet.

elimination of

Dr. Gordon lays ewphasis on the need the;e exists for extend-
ed reasearch along four distinct lines :—(a) amma{ nutrition, (b)
animal diseases, (¢} animal breeding and (d) warketing,
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Of the four, researches in the first three seem to be of para-
mount importance o usdn India at present. We have rapidiy-
expanding cattle departments in the provinoes .snd our needs are
no less than in Britisin, though the dlrect(gns In which improve-
wents are sought to be wade will neeessarily vary.

»

Insects at Sea.—Naw that.so much interest is being taken
in the migration of insects, it way be worth while to record that
on the evening of November 2nd, 1927, when the 8. S. “City of
Karachy” was 18 miles off Cape Comorin, S, India, the following
insects came on board; Cephonodes hylas (L), Precis orithya (L)
(entered my porthole and settled at the foot of my bed, apparently
looking for an Entomologist), Periplaneta americana (L) Diplacodes
trivialis (Ramb) Pantala flavescens (Fb) Anax, guttatus
Burm., Tramea basilaris burnieisteri Kirby, Two days
latter off the south-east coast of Ceylon, Pantala flavescens
(Fb), and Gryllotalpa africana Beauv. were foundon board.
The Odonatr here recorded were : kindly deterisined by L.
Col. Fraser, who says he has taken all of them except A. guttatus 40
wiles off the Kathiawar Coast. The other species wera dftermined
at the Indian Museum, where a specimen of eéach species has
been deposited. Coming down the Red sea, several specimens of
Schistocera perigina (Qliv.) came on board.—T. D, A. Cockerel};
University of Colorado, in the “Erflomologist, October, 1928,

Y.R. R

One way of acquiring Yellow Fever :—While working on
experimentsl fever in rhesus mionkeys at Lagos, Nigeria, Woaest
Africa, Professor Adrian Stokes was suddenly taken il on Septem-
ber 15, 1927, and died four days later of yellow fever, The cir-
cumstances of his illoess gave rise to the idea that the virus might
pass through slighily injured, or even entirely unbroken skin., To
deteriine this question, Dr. J. H. Baver and N, P. Hndson made
experiment at Liagos, which they described in the Awerican Jour-
nal of Tropical Medicine for September 1928. On September 27,
1927, a single mosquito, Aedes aegypli, was allowed to bite a
novmal rhesus n.onkey No. 870. The latter’s teniperatare rose to
105'9 F on October 1. Two drops of its blood were on that day
rabbed on the ynbroken skin of normal monkey 381, on a shaved
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area of 382 and on a slightly scarified area of 383, Nos. 581, 382
and 383 died between October 7 and 16, . Both groes and micros-
copical post-mortem examination of all the three monkeys gave a
diagnosis of experimental yellow fover ag the cause of death.
Similar results in additional experiments led to the conclusion that
the virus of yellow fover, when Present in sufficient amount in the
circulating blood of experimentally infected animals, can penetrate
the intact skin and produce infection in rhesue monkeys.

—(Frow the Eatomological News October 19,1928) Y.R.R.

Artificial Silk :—Production of artificial silk on 8 commercial
scale dates back t0 1896 when a fow hundred tons were produced
in France from cellulose by the Nitro-cellulose process, Since
then however other procesess have been perfected and their products
vary in regard to strength, fineness, lustre, intake of moisture,

Artificial silk has certain advantages over cotton, wool or
natural silk and they are:——

(1} Its price is not affected by fluctuations in
unfavourable weather or ravages of insect pests,

(2) Its raw material (imber) ig abandant,

supply due to

(8) The cost of ite manufacture is more atenable to human
control than are the direct products of Nature,

(£ Tis production need not be

limited toa particular type
of climate or other natural resonrces

It is not so elastic as wool nor so strong as cotton, yet pos-
sesses the advantages of softness and peculiar dyei properties.

1t can be used alone or in combination with other textile materials

Though the industry originated in France, Germany, Grea
Britain, Italy and the United States have forged ahead and it
1927 the three largest firms in Britain, Germany and Italy form
ed a combine which controls more than 70 per cent of the world”
production of artificial silk.

Transpori Prior to 1580 and Now :—Efficient and quic
transport by sea and land is the greatest incentive to the ryot
invest in extensive areas of commercial crope. As Bir Williar
Eilis in his address to the Engineers at the Glasgow meeting ot
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served, we are greatly indebted to the Engineer today for the
assured safety and comfort of travel also for the prompt transport
of products. Cowpare the movement of products prior to 1880 at
the rate of a few miles an hour to freight trains running at 20 to
30 miles now and also those sailing vessels depending upon pre-
carious weather conditions to the tresent day fast liers of 50 to
60 thonsand tons ploughing the deep sea at 20 knots an hour even
in & terrible gale. It is one of the glories of mcdern scientific
advance that®he produce of one part of the globe is transported
and consumed in ancther part pretty quickly,

Fire Walking .—This is an old practice in this country and
is always associated with certain religious activitier, That the
performers go unscathed seews to us to be no wonder but ex-
plainable on scientific grounds when we have the authority of
Prof. Cheshire of Dulwhich who says that he thrust his hands into
hot molten lead and took them out with no signs of injury.

Tractors in Western Canada.—"This part of Canada seems
to offer excellent facility for the use of tractors as is seen by the
large scale purchase recently 6518 in 1926 and 10,026 in 1927, In
1926 there were in all 50,136 tractors working. 26,674 % Saskat.
chewan, 12.151 in Manitobs and 11,311 in Alberta.

A New Wonder in Science.—The hawan
only sounds of comparatively low frequency. But sound of very
high frequency is inaudible and when produced is, we are told,
deadly in its effect. The production and study of such high fre.
quency sound is called supersonics. Such sounds cap be produced
when electric currents of high frequency are passed into 8 crystal,
Aay living thing within range is killed instantanecusly ; for exain-
ple, duting an experiment a frog wog tried and killed outright,
This sound has remarkable eﬁ’ects.on,many other ordinary -subs.
tances. It disintegrates mercury into extre:pely tiny pieces when
kept in its range. It is said that thig supersound is the nearest
approach to the *“ death ray ” yet to be discovered. Industrially
no use has yet boen found for this, bus it can be used in preparing
certain emulsions in medicine. We are told that in ancient days
Rishis in India had the remarkable Power of annihilating even
armies by their mere look or by chanting sowe luantrume, Pro.
bably supersonics was known to them but was later forjotten,

8. V.D,

€ar can perceive

7
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Mr. C. J. George M. A. One of the members or this depart-
ment who left Coimbatore in S8eptember 1926 has just returned to

us having obtained the Ph. D. Degree of the London University
in Entomology.

Unseen Life in Drinking Water :—Besides the bacteris
which can be seen only under high power microscopes, Prof. G. C.
Whipple has according to “Nature” been able to calculate
187 genera- 108 plants and 79 animals in drgking water.
These include organjsms-like algae, fungi protozoa, rotifera, crus-
tacea, bryozoa and sponges. All these‘organisms make the water
unsavoury; nevertheless it utust be noted that they do not thrive
in polluted water i. e. water polluted by sewage. In the study of
the life history of these organisms it is interesting to notice that
many of them lead a symbiotic life, i. e., living one upon the other
thus crustacea live upon rotifera and protozoa, these again upon
algae and bacteria and so on. These organisms are found on the

surface layers of tanks and lakes generally, obviously because of
the sunlight that can be obtained.

The Greatest Geyser of the World:—In Yellow Stone Park
in the 17.;8. A. a new geyser has been active since August last.
Its crater is elliptical measuning 100 by 120 feet and is 8 feet deep.
It suddenly bursts forth into furious activity hurling hot water in
all directions up to a height of 100 fs. These outbursts occur at
intervals of 15 to 20 seconds ‘and continue for about three hours
followed by a dead period of 9 hours. During this quiet period
the crater is practically dry. :

Bose’ Travels :—S8ir Jagadis Bose paid an official visit to
Bgypt on Septewber 12-19, lectured and gave dewonstrations oo
his investigations which have an important bearing on agricultare

and medicine. In result a few Egyptian students will we learn be

deputed to undergo training at the Bose Institute, Calcutta.

———

Departments Work Official Digest No 69.

MarcH—WEATHER. —The usual February—March showers
tailed this year in Waltair Circle. In Guntur a few showers were
received and proved beneficial. Rain fell thronghout the Madras
circle in the last week of the month but this was ill distributed.
Madura passed a practically rainless montb. A heavy {all of 3'79
inches at Avanashi and of two inches at Dharapuram on one single
day towards the end of the nonth was all the rain recorded in the
Coimbatore circle. Elsewhere the month was dry.
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exhibitions wete held in the following

placef‘?ila?rf:;;?ﬁ:ﬂm)s Karamadai, Bhavani and Budabalu

; . Salew); Tandonimalai (Trichino-
(C(ln?‘lg}wif:g S::ga nll):g?n:lx:]pimm (Sonth Arcot); Bitragunta
fﬁlgm ,awd Gudivada (West Godavari). Officers of the department

also attended meetings of ryots in ‘several places.

. 047 cane gave the highest yield of
. WaLTAIR Cm:::--;id the demonstration ofb planthg sets
Jaggery for some §y ve germination and ensure vigor of

;ﬁ‘;‘;}tsy;‘:gfea“;fc:sf:ﬂ?me Anakapalle station. At Sawalkot

the culture and barvest of plantains within a period of ten 1onths
was interesting. ) .
From Bamalkots 28,086 1b. of paddy seeds was distributed.

i d
. —Trials of G. E. B. 24 and Co. 3 pa.dpy
stmiﬁboiﬁg:df ‘I::J%I;? tanks at Vinukonda were encouraging 3825
Ib. and 8350 Ib. of grain por acre respectively being obtained.

Manurial demonstrations with ocattle manure and astificials

given at Yerokalapudi were catching the combition of ‘nitrate of

soda giving the highest increase of profiti e. Rs. 211. The crop

tried was sugarcane.
villages were visited, 37 ploughing
lmnd ll‘cigploughs were sold.

—From the Aduthurai Paddy Breed-
was distributed.

MaipRraS CIRCLB.—
demonstrations were held &

TricHInoPOLY CIRCLB.
ing station 50,000 Ib. of seed

Mapura CicLE.— Pure Karaoganni was making much head-
way in Tinpevelly, -
' __188 villages were visited, 8ix sets of
prepared and a start made by
damalpet.

CoiuBaToRe CIBRCLE.
new country model drills weré
sowing groundnuts in lines in

i i Spodoptera
cLe.—The campaign against '
was :Z:t?;ufimzs?gz selected coconut se:&lnuts were planted in
Durseries in Calicut, Nileshwar and Kasargod.
Carrie Farus.—96 cOws and 21 buffaloes were covered by

stud bulls during the wontb.
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‘ Students’ Activities.

The activities of the Students’ Club recomnienced with the
return of third yvear students from a long tcur in the Circars.
"}‘wo papers were read by Messrs. David and Parthasarathy on the

Youth Movement”. The latter quoting extensively from Sadhu
‘Vaswani, dealt in good detail about the inauguration of the
Bharat Yuvak Sanghs, its aiws and objects and the parallel youth.

leagues that were started in different countries of the world, thus

emphasising the universal character of the movement. He gave s
graphic account of the wonderful work that these associations
could turn out, if organised as village centres, in improving the
condition of the wasses in rural oE8nitation and hygiene; in :hort

in rural reconstruction. He stressed the importance of physica.i
training for -youth in developing the manhood and’ phsique of
the country. They were followed by Messrs. Sanjivi Chetty

Damodara Mudaliyar and other=*who spoke on the subject by Wa;t
of supplementing the remarks, one of tbem pointing out -that
waterialistic ideals of the West were not suited for the East.
The Chairwan, Mr. Muthusawmi Ayyar in winding ‘up the pro-
ceedings made & speech bearing on the origin of the youth move-
ment in the Western countries, which could be traced back to
political origins while in India there: was a wide contrast the
motive power being raised into the realm of sspiritualis; and he
concluded by eaying it was up to the youth of the country to build
up a strong cultured and contented nation,

On the 81st, Dr. C. J. George who recentl

England gave a short conver"sation on the hoetelysnl:tl;gl]l;ge&]‘;;z
in the West, particularly in the T.ondon University on the hich
degree of specialisation afforded in British and continenta} nnivegr-
sities and on the social and commercial life in the city of London

He observed that life in the city was very pleasant and enjoyablg;
and that-Indians were treated on a footing of equalify with others
everywhere except in Edinburgh Society. He contrasted the gay

spirit of the Englishman with that of the hospitable and serene-

outlook of the Frenchman. Then a questionnaire ensued, which
was patiently answered in the course of which a graphic idea of
the routine of Indian students in London and the freedom they
enjoy at the hands of their professors, who werely gunide them,
was given. The speaker also made mention of the numerous res-
ponsibilities of & post graduate student in the West where he is
made to feel for himself he is worth something, which is not the
case in an Indian University.
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Departmental Notifications

GazerTED.—Mr. G. R. Hilsen, extension of leave for two
mouths from 2nd November. Mr. K. 8. Viswanatha Ayyar,
Assistant Agricultural Chemist extension of leave for one month

~from 12th October. Mr. R. C. Woodford Temporary Superinten-

dent, Central Cattle Farm, leave on average pay for 20 days from
5th November. ‘

NON-GAZETTED :—APPOINTMENTS, PROMOTIONS, TRANSFERS RTC.

~ Mr. P. Abrabam is appointed as Upper subordinate, V grade
on probation in the Cotton sectign. Mr. P. S. Krishnan to offici-
ate as assistant V grade in the Chemistry section.

The following Liower Subordinates in the IV grade are pro-
moted as Upper subordinates agricultural section V grade from 9th
October :—Maessrs. 8. Muthuswami Ayvar, V. M. Ramunnikidavu,
D. S. Subramanya Ayyar and V. Batchi Raju and the following
lower subordinates in the V grade to IV grade from the above
date :—Messrs. R, Venkatarama Ayyar, A. G. Ramaswani Ayys,
R. Narasimha Ayyar and P. M. Appaswami Pillai. D. Sitharama-
swami, Plant collector, Paddy section to be sub assistant V grade.
Mr. P. Sudarsanam Nayadu, assistant Cotton section transferred
to agricultural section and posted to Guntur circle. Mr. 8. Rama-
chandran Manager, Guntur is transferred to [V circle.

Leave Figst Creene.—Mr. K. Survanarayana assistant
demonstrator leave on average pay for one month from 5th Octo-
ber. Mr. D. Panakala Rao demonstra ‘
on medical certificate for 3 months fg

-

Seconp CIRCLE.—Mr. S. Mﬁbhuswami den.onstrator leave on
average pay for 8 days from 12th October.

FirrE CiLoLE.—Mr. M. Snb_mxhanya Pillai, leave on average
pay for 13 days from 20th October: oo

R R v
~ Rane L3 F T Logi
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Seventa CircrLeE.—Mr. V. K. Kunhunni Nambiyar, manager
leave on average pay for 6 days from 29th October. Mr. Govin-
dan Nambiyar, demonstrator, leave on average pay for one month

and 22 days from 1st November. Mr. K. 8. Rawanna Rai de-

monstrator, leave on average pay on medical certificate froin 13th
October.

Eicutn CircLe.—Mr. B. Dasappa Malli, assistant demons-
tator, leave on average pay for one month from 5th October. Mr.

P. V. Ragavendra Rao assistant demonstrator, leave on average
pay for 4 months from date of relief.

Live Srock. —-Mr V. Karunakaran Nayar manager, leave
on average pay for one month from 4th October.

Princirar’s Srcrion :-Mr. V.T. Subbayya Mudaliyar, mana-

ger, leave on average pay for 2 months and one, day from 22nd
October.

&

CorTON SBECTION. —MTr, P Gopalaratnam, assistant, leave on
average pay for two months from 1st October,

PApDY SECTION.—MT. A’. Chidambaram Pillai manager, leave
on average pay for three weegke from 138th October. Mr. R.

Subbayya Goundan, sub asslstant leave on average pay for 10 days

from 22nd October.

G. E. S8eorioN.—Mr. R. Narasimhachari sub’ assistant Ieave.

on average pay for on~ month from 15th October.

CHEMISTRY SECEION.—Mr. B. S. Na

leave on average pay for 20 days from. 22nd October,

. : INJ %

rasimha Ayyar asqlst.a.nt -

)
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The Ramasastrulu-Munagala Prize 1929.

1. The Prize will be awarded in July 1929,

2. The Prize will be in the for
awarded to the member of the Union w
of original research or enquiry,
tural subject.

m of a Medal and will be
n who submits the best account,
carried out by him on any agricul-

3. The subject matter shall not exce
cap pages type-written on one side,

4. . Inténding competitors should notify the Secretary of the
Madras Agricultural Students’ Union not later than the 15th May the
subject of the paper which they propose to submit and the paper
should be sent in so as to reach the Secretary, Madras Agricultural
Students” Union not later than the 1st June 1929, with a covering
letter showing full name and address of the sender. The auathor's
name should not be shown on the paper which should be entercd
under a nom-de-plume.

ed in length twelve fools-

‘5. Four type written copies of the essays should be sent in.

6. The name of the successful competitor will be announced
and the prize awarded at the time of the Conference.

7. The Union reserves {o itself the right of publishing
any of thepapers,

8. All references in the paper tn published books, reporis or
papers by other workers must be acknowledged.

all or

9. Papers submitted will become the property of the Uniop,

Any further particulars may be obtained from the S

ecre.t:\ry.
Madras Agricultural Students’ Union, Lawley Rd. P. Q. Coi

mbatore.

The Cardamom Planter
| A TAMIL MONTHLY .
Organ of the Travancore Cardamom Planters’ Association,
‘Editorsand Publisher :—R. NARAYANASWAMI NAIDU,
Uthamapalayam, MADURA. (Dt).
Annuat Jubdeription . —Fnfand Rd. 2.
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