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K. T. BHANDARL

It is with deep regret we announce the death of Mr. K. T.
Bhandari, Assistant Director of Agriculture, Salem, on the evening
of the 12th February, at Krishnagiri, from heart failure. Mr. Bhap-
dari was spending the evening at the local club and after a game

of tennis while still chattinq with his friends, suddenly collapsed
and breathed his last.

Mr. Bhandari was 51 years old at the time of his death- He
belonged to the second batch of  Licentiates in Agriculture "o
pass out of this college. Joining service soon after graduating he
served as an assistant farm manager in the Central Farm and
subsequently served in the districts till 1919. The next four years
he spent as an assistant lecturer in the college. He left the college
in 1924 and served as a propaganda officer in the subordinate
cadre till 1931 when he was promoted to the gazetted rank. At
the time of his death he was, as noted above, the Assistant
Director of Agriculture, at Salem.

As a student, Mr. Bhandari was good in his studies as well
as in the sports ground. As an officer he was sincere and pains-
taking. He still has about five years more before he is due for
pension and in his untimely death the department has lost an
officer of ripe experience and sincere devotion to duty, which
cualities, unostentatious as he was, were unfortunately not appre-
clated at the right quarter sufficiently early.

The late Mr. Bhandari was an active member of the 'UNION®

ever since its inception and had acted as its general secretary
for a period.

We offer our sincere condolences to his relatives and his
many friends and colleagues in their bereavement.

The Madras Agricultural Journal.

(ORGAN OF THE M. A. S. UNION)
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SUGARCANE GROWING IN THE TANJORE DELTA
By M. ANANDAN,

Superintendent, Agricultural Research Station, Aduturai.

Introduction. When the price of paddy, the only staple crop of the
Tanjore delta, began to fall steeply in 1930, the Agricultural Research
Station, Aduturai took up the trial of other crops than paddy in the wetlands
from 1931 onwards so that the experience gained in growing them and the
results obtained may be passed on in time to the mirasdars of the delta.
Among the crops tried, sugarcane was one of the most important and it is
proposed to give in this paper an idea of the methods adopted in growing
this crop successfully on this station during the past six seasons. Neither
the station staff nor the vast majority of the mirasdars of the delta had any
previous experience of growing sugarcane in the paddy lands of this delta.

Cholce of land. The question of choice of fields for growing sugar-
cane is of very vital importance in a delta tract with very poor natural facili-
ties for surface as well as sub-soil drainage, as the absence of such facilities
really precludes the possibility of growing canes successfully in a vast
majority of the area in this delta. Out of a million acres of paddy land in
the old delta, not more than 50,000 acres would be suitable for canes. But
considering the few hundred acres that are under canes at the moment,
50,000 acres is a very large area, indeed, for future expansion of cane
cultivation in the tract. If a careful search is made it should be possible
for every mirasdar to select a few fields that are higher in level and better
drained than the other fields in the holding. Such fields should invariably
be selected for growing canes as canes refuse to grow normally in badly
drained or water-logged soils. ’

Preliminary Cultivation. (1) Ploughing:—Soon after the harvest of
the paddy crop in February the fields should be ploughed twice before the
soil loses moisture and dries up too hard for working the plough. It is of
course not an easy matter to plough the fields after harvest and get good
tilth because of the waxy nature of the soil. But this procedure is far better
than digging trenches for planting in an unploughed field as it has been
found from experience that such fields are badly infested with weeds and
are costly to maintain. In case it is not possible for any reason to plough
the fields immediately after harvest, ploughing should ke done soon after
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a soaking rain if one is received before trenches are dug for planting.
Ploughing in dry fields after a rain invariably produces excellent tilth in the
heavy soils of the delta.

(2) Trenching:—Trenches for planting should be 15 inches broad and
1 foot deep when finished and 3 feet apart from centre to centre as it has
been found that canes planted 3 feet apart in lines allow of the usual ope-
rations, e. g. weeding, manuring, earthing up, trashing and propping being
done conveniently. In the first five years trenches were dug by hand
labour and it the soil is fairly good tilth it takes from 25 to 30 men to do an
acre. During 1936 and 1937 seasons, a double mould board plough was
used to make the trenches and with a pair of animals this plough is capable
of finishing 25 cents in a day of 8 hours. To get the trenches straight, ropes
are laid 3 feet apart and the straight line marked at intervals of say, 10 feet,
with twigs and the ropes removed before the plough is worked. With this
device it is possible to get very straight trenches. By using a double mould-
board plough it is possible to bring down the cost of trenching by SO per-
cent but this implement can be used only in previously ploughed fields.
After the trenches are prepared, the bottom of each trench should be dug
loose to a depth of 6 inches and left exposed for a few days before cattle
manure ig applied.

(3) Manuring:—A dose of 20 cartloads of well-rotted cattle manure or
Indore compost per acre is applied o the trenches and the manure is well
dug in a few days before planting. Care should be taken that undecom-
posed straw or other vegetable remains are not applied to a cane field, as
such materials would attract white ants which later on would attack the cane
setts and young canes in turn and kill them out in numbers.

As it is generally believed that phosphatic manuring has influence on
the setting qualities of jaggery, bonemeal at the rate of 200 lbs. per acre is
dug in along with the cattle manure. No other manure is applied before
planting. It is a good plan to sow a crop of sunhemp on the crest of the
ridges separating the rows of young canes. It was found from experience
that this crop is best sown immediately after the first weeding, say a month
after planting the cane setts. Both the cane and the green manure crop get
ideal conditions for growth after this first hoeing. Within 40 to 45 days
the sunnhemp would have attained its maximum growth when it is pulled
out and applied to the cane crop by laying the plants along and close to
the cane rows. 3,000 lbs. of this green manure has been found to be a
fairly good dose per acre. Before earthing up and covering the green
manure a dose of 500 lbs. of groundnut cake and 100 lbs. of ammonium
sulphate is applied on this as a top dressing. After this, the young cane is
earthed up on either side covering the manures in the operation. No further
dose of manure is given thereafter, though a second weeding and earthing
up are given to the crop generally in its fourth month. -

Planting. Before actually planting the setts it is found better to flood
and soak the trenches 5 to 6 hours in advance to break down the hard
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clods and produce a soft puddle to allow of the setts being gently pressed
down. When the water in the trenches has fully soaked down, cane setts
with 3 buds or eyes are laid in a line along the centre of each trench with
buds pointing sideways and ends of setts touching each other. The setts
are then gently pressed down to a depth of 1 to 2 inches so as to have a
thin’layer of soil on the top of the setts. As planting is usually done in the
height of summer, it is essential that the setts should be protected by a layer
of soil as otherwise the exposed setts would be affected by the direct rays
of the sun and killed. This precaution is not very essential when planting
is done during the rainy season. It is a good plan always to dip the setts
for 5 minutes in Bordeaux mixture to kill out fungus spores and mealy bugs.
The number of setts required for planting an acre varies from 11,000 to
15,000 setts, depending upon the internodal lengths of the variety used.

Besides cane setts, tops of canes also can be used for planting and, in
planting tops it is better to thrust the cut ends into the soil in such a way
that the planted top makes an angle of 30° with the soil surface. It may be
stated as a general rule that the younger a cane or part of a cane the better
it would be for use as planting material.  When setts are taken from a fully
mature cane, the top half of the cane yields the best setts. If whole canes
are to be used for setts, it should be from a crop that is 6 or 7 months old.
From the trials carried out on the station, it has been found that the best sett
for use is the sett immediately below the top. Cane tops though they give
good germination have certain drawbacks which setts have not. They easily
carry over insect pests without a chance of detection, particularly borers
from the old crop to the new. Besides, as they are planted in a slanting
position, canes developing from the buds at different levels have not the
same anchorage as those developing from a sett laid flat and pressed into
soil. There is aleo a general belief that canes arising from tops are the
first to flower though this point has not been experimentally tested. Another
defect noticed is that some of the developing buds find it difficult to come
out through the leaf sheaths and require to be released by removing the
leaves. Such buds get etiolated by remaining long inside the sheath and
lack vigour.

Planting season From the results obtained by planting canes during
every month of the year continuously for two years, the favourable season
for planting canes in this delta has been found to be from January to May,
the best months being March and April.  January and February are early
for planting because of the difficulty of preparing the fields satisfactorily
immediately after harvest, though early planting gives the crop a longer
period of active growth before the North East monsoon rains begin. The
general experience is that a cane should have finished at least six months
of vigorous growth before fields get water-logged from the heavy rains of the
North East monsoon from the middle of October and before the mild spell
of cold weather begins in November, as canes slow down considerably
their rate of growth from the middle of October to the middle of January,
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Thereafter with the advent of the bright weather, some growth takes place
fhough not very appreciable before the canes begin to mature fast. That it
18 water-logging more than the cold weather that 1s responsible for the slow-
ing down of growth is evident from the fairly good growth canes planted in
dry lands make even during the rainy or the cold season. So to get the best

results, planting should be begun from the middle of March and finished
before the middle of May at the latest.

Irrigation. The irrigation season for the Cauvery delta begins from the
midn?le of June when water is let down from the Stanley lake at Mettur for
starting the cultivation of paddy. This water is available till the end of
.Ianuary of the following year. So from February to the middle of June water
is not available from thig irrigation source for the cane crop, though unfortu-
f‘a-tebi it is during this period that cane crop requires the help of artificial
irrigation most as it happens to be the season of severe hot weather and of
;ftz scanty i;!nd undependable rainfall. So lift irrigation of some kind is abso-
Fob Y essential both for planting a new crop or for ripening an old one from

ebruary to June. Though the water table in the delta is very high, under-
qround or sub-artesian springs are very weak, sc much so that the recupera-
tive power of wells after pumping out a supply is very poor. To give an
example a 15 feet diameter well with 15 feet of water and 2 bore holes
giving 40 gallons per minute on the station is pumped dry by a 7-horse
power engine and 3* pump within 1 to 1§ hours and it takes more than 12
hours for this well to recoup the supply. But with the help of even such a
poor well it should be possible to cultivate 5 acres of cane by careful
adjustment of planting. Wherever conditions are more favourable with
better sources of supply either from wells or tanks or rivers, it should be
possible to command a much larger area. In the absense of good artesian
8prings, it is not known whether it would be possible to instal electrically
operated bore well pumps as has been done quite successfully in the United
Provinces. 1t is a subject worth investigation by the Industries and the
Electrical Departments of the Government, as Tanjore District is already
getting power from Pykara.

The number of irrigations that a cane crop should receive depends
upon the quantity and distribution of rainfall. It has been found from
experience that on an average 4 irrigations are essential for sprouting the
crop after planting as the germination of a cane crop is not finished before
the end of the third week after planting. As the stiff clay soil overlying the
cane sett bakes too hard and hinders the young sprout freely emerging it is
necessary and better to give more light irrigations at short intervals than
heavy irrigations at longer intervals during the sprouting period as they help
to keep the top soil moist for the sprout to emerge freely. Moreover there
is no necessity for heavy irrigations for a crop that is just planted as the roat
zone is at thig stage very narrow and shallow. The intervals between the
sprout irrigations may roughly ke as given below. The first irri-
gation on the 4th day after planting, second on the 10th, third on the
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16th and the fourth on the 22nd day. Thereafter the irrigation may be once
in 12 to 15 days in the absence of rain. Assuming that a crop is planted in
the middle of March, at least half a dozen lift irrigations would be necessary
before the receipt of channel water in the middle of June and allowing for
summer rainfall. From the middle of June to the end of September water is
plentiful in the channel and there may be necessity for 4 heavy irrigations
during this period. Thereafter the crop gets the N. E. monsoon and there will
be no necessity for irrigation. On the other hand the problem will be to drain
the excess rain water from the fields in order to keep the crop healthy. In
the case of canes like Co. 281, Co. 285, sorghum hybrids and similar ones
that mature within 8§ to 10§ months, no further irrigations may be found
necessary before the crop is harvested for milling. But canes of longer
duration would require at least 3 or 4 irrigations to mature the crop from
February to April the number depending upon the ripening period of the
variety concerned.

Drainage. The question of drainage in a cane field should receive
special attention, particularly during the continuous wet weather during tine
north-east monsoon rains. Cane fields should be free of stagnant water as
far as possible, as otherwise the crop does not grow and becomes pale and
sickly in appearance. Under such conditions fungoid diseases, particularly
“red-rot” will have very favourable opportunities for development. It is better
to provide drainage channels all round a cane field and connect them with
the big drainage or storm: water channel running through a holding so that
there is no scope for rain water to remain in the cane field unduly long.
These drains should be cleared of obstructions frequently to keep them
always trim and serviceable.

After Cultivation. (1) Hoeing and weeding. When the swamp paddy
fields are converted into temporary garden lands to grow other crops than
paddy, weeds take advantage of the conditions to graw along with the
crop and smother any young crop whether cane, soy bean, cotton or ground-
nut, if early precautions are not taken to hoe out the weeds. Nut-grass is
the most pernicious of these troublesome weeds and difies total extinction
despite all efforts at its removal. So one ought not to neglect weeding a
young cane crop early enough. During the fourth week after planting a cane
crop, the first weeding should be given as by that time most of the active
buds should have sent out sprouts and the period of danger of injury to
the hidden buds would have almost passed. The first weeding is better
done by women with the small hand hoes as mammatty hoeing by men may
cover up a large number of young sprouts with earth, though it is claimed
that cane borers are kept under check by earthing up a cane crop as early
as possible. When the crop is 2 months old a second weeding combined
with a mammatty-hoeing may be given, provided no green manure crop of
sunnhemp had been intersown just after the first weeding. If a green
manure crop is grown, this hoeing and weeding and first earthing up can
be combined into one operation when the green manure is applied to the
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crop in the third month. It is possible to intercultivate the crop with a
plough like Cooper No. 11 instead of hand hoeing.

(2) Earthing up. In the beginning of the third month young canes
can be given the first earthing up. In this operation the rings dividing the
cane rows is broken up and the earth so obtained is used for filling the
cane trenches and forming a sloping ridge on either side of the canerow
so that the canes now occupy a ridge and the interspace between rows of
canes becomes a trench to serve both as drains for storm water and furrows
for irrigation. A second and final earthing up is given to the crop at the
end of the fourth month or in the beginning of the fifth month. The earthing-
up can be performed by a double mould-board plough after breaking up the
ridges with an iron plough, the finishing touches alone being given by men
with mammatties. Hardly any injury is done to the crop if the operation is
done before cane formation has not progressed far.

(3) Trashing. The removal of old or dried up leaves from a cane
crop is known as trashing. When the cane crop is in its seventh month
that is just before the heavy North-east monsoon starts, a trashing can be
given as it will avoid rain water stagnating inside the axils of leaves and
thus prevent the sprouting of dormant buds or eyes. Insects like scales,
nymphs of cane flies and mealy bugs are also removed in trashing. Alter
trashing, a cane crop looks very neat and one is able to judge more accu-
rately the development of millable cane and to estimate the tonnage. The
whole crop gets better aerated also. Another advantage in removing the
cane trash just at the start of the monsoon is that it can be immediately
made into Indore compost heaps for quick decomposition into manure with
the help of unfailing rains at this time of the year.

(4) Propping. Asthe Tanjore delta with the rest of the East coast of
the Peninsula is subject to cyclonic weather of greater or less intensity every
year, particularly during the North-east monscon months from October to
January, cane crops are liable to lodge badly. Another factor which helps
the canes to lodge easily is the extremely wet nature of the soil during this
period which makes soil round the cane roots loose. Lodged canes have
been noted to be higher in glucose content and poorer in sucrose. Jaggery
from such canes does not set well because of the high glucose content.
Propping of canes is done on the station by a double strand of wire made to
pass along each row of cane in a series of figures of eight enclosing a clump
of cane in each half of a figure of eight and securely tying the ends of the
wire to horizontal bamboo props running along the margins of the cane
field and at right angles to the cane rows. 1f the cane rows are long, one
or more rows of horizontal bamboo props will have to be erected inside the
cane field to prevent the wire from sagging and giving way. Spacing the
horizontal bamboo props 25 feet apart has been found to secure the canes
well and prevent their lodging.

Maturity of canes. Each variety of cane has its own duration of growth
and maturity. The local Nanal canes mature in 8 to 8} months, the sorghum
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hybrid canes are the next to mature, Co. 351, 352, and 357 maturing within
84 to 9% moriths, Co. 353 in 9 to 10 months and Co. 355 within 93 to 103
months, Co. 285 within 10 to 11 months, Co. 218, 214 and 290 within 11
to 12 months. Among the thick canes Fiji B is the earliest to mature
within 10 to 11 months, while all the other canes like Co. 365, 364, 400,
402, 404, 408, 417, 419, 421 and P. O.]. 2878 take between 11 to 12
months to mature while J. 247 takes between 12 to 13 months to do so.
These durations are with regard to the conditions obtaining in this delta and
are only approximate. Heavy manuring, particularly nitrogenous manuring
is known to delay the ripening of a cane crop. The exact time for the har-
vest of a cane crop to get the maximum quantity of sugar or well-set jaggery
has to be found out by taking Brixometer readings of cane juice of whole
canes as well as juice exiracted separately from the bottom halves and top
halves of canes as the bottom halt of a cane matures earlier than the top
half. When the ratio of readings taken of top and bottom juice is 1:1 or in
its neighbourhood, the cane can be considered as mature for harvest. A
practical method which any mirasdar can easily carry out is actual trial boil-
ings of juices at weekly intervals and thus time the harvest when jaggery
begins to set well. When this stage is reached the aim should be to harvest
and crush the canes within the shortest possible period as delay in harvest-
ing may again spoil the chances of getting good jaggery, by over-aging of
the canes.

Flowering or ‘arrowing’ in canes. There are certain varieties of
canes that flower freely while there are others which fail to do so. ‘ Arrowing’

" is the term more frequently used for flowering in cane. People generally

believe that immediately a cane sends forth its flower it i8 mature and ready
for harvest. It is not so. From the observations made on this station during
the past six seasons, it has been found that canes planted from January to
the end of April or even till the middle of May invariably come into flower
during the second half of October, irrespective of the date of planting. So
the flowering of canes in this tract is governed more by the season than by
the age of the crop. The same varieties when planted after May fail to flower
in October and may make a feeble attempt at flowering in December-January.
From a series of periodical chemical analysis of flowered canes carried out
by the Government Agricultural Chemist at Coimbatore during more than
one season it has been found that it takes at least 2 months more for such
canes to mature or to begin to deteriorate in sugar content. This period
should be longer in this delta and widely varying because of the season-
fixed nature of flowering in October of every year, of canes planted any day
after January and before June. The canes that regularly arrow on this station
are Co. 218, Co. 281, Co. 213, Co. 285, Co. 351, Co. 352, Co. 353, and
Co. 355.

Harvesting. The harvesting of cane can be done either with the help of
an ordinary mammatty or special cane knives. In harvesting, care should
be taken to cut the cane as close to the ground as possible so that very little
of the millable canes are left behind. It may be worth while even to include
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2 or 3inch lengths of cane below ihe ground level, if such portions can
easily be cleared of adhering roots and earth. The cane is stripped of all
the old leaves till the whorls of leaves at the top are reached. These leaves
are not easy to strip and so the top of the cane is cut off and the cane sent
to the mill for crushing. Canes should be milled and converted into jaggery
or sugar immediately after harvest, as otherwise harvested canes particularly
in the hot months, begin to deteriorate. So the quantity of cane to be har-
vested should depend upon the capacity of the mill and the boiling equi-
ments. Four to five boilings can be conveniently taken in a day of 8 to 10
hours and would consume about 1 to 1§ tons of cane. Thus a 30 ton cane
crop in an acre would take about 20 days to harvest and mill, with a bullock
driven mill. If canes are sent to a factory, any area can be cut and despat-
ched, depending upon the labour and transport facilities available each day.

Yield. The yield of cane crop depends on the variety, the soll condi-
tions and treatment given to it. Under the treatment given and the conditions
rrevailing at the Aduturai Station, the following may be given as the average
yields of the various canes so far grown. The maximum yieid given by some
of the canes are also given, so that one may be aware of the potentialities of
each variety when grown under favourable weather and other conditions.

Statement showing yiclds of cane crops.

Planted crop __Ratoon crop
Variety. Average yield Maximum yield Yield per acre in
per acre in tons. per acre in tons. tons.
Thin Canes
Reed cane. 150 180 180
Co. 213 280 333 218
w 214 " 263 —
w 281 300 373 236
»w 285 300 399 271
» 2% 280 417 253
Sorghum Hybrids.
Co. 351 250 - 4
" 352 28'0 -_— 40‘)
»w 353 300 -- 400
w 355 300 — 368
w 357 250 — 291
Thick Canas.
Co. 38 350 438 -
o 364 as0 - -
» 400 320 351 —_
w 402 350 446 -
" 40‘ 300 40.‘ —_—
- 408 300 331 -
» 413 . 458 -
" 416 . ‘53 -
" 417 . 292 -
" 419 . 616 -
I 42‘ * 57“ -
J. 247 320 kLK -
POJ. 2878 5o 400 -
Fiji B 300 —_ —_

* Grown for the first time in bulk.
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Ratooning. Canes were ratooned on the station every year and from
the results obtained, it may be stated that generally speaking, thin canes
particularly Co. 281, 285, 290 and 213 and sorghum hybrids ratoon well.
The yield of a ratoon crop has averaged between 20 to 25 tons while in
1936-37, ratoons of some sorghum hybrids touched 40 tons. It is not
advisable to ratoon canes more than once for various reasons, particularly
for fear of diseases and insects getting a firmer hold of such crops.

Canes suitable for the delta. Co. 281 has been found to be the best
all round cane for the conditions of this delta. It matures fairly early, gives
fair tonnage, is highly priced for both jaggery and sugar making, and with-
stands water stagnation remarkably well. For these reasons, this cane is the
one that has been keenly taken up by the cultivators in this delta. Co. 285
also grows equally well, resists water stagnation and equals or even excels
Co. 281 in tonnage but it is not in favour with the mirasdar or the factory as
it is very hard to trash, and very difficult to crush because of the extreme
hardness of the rind and consequently never gives more than 609, extraction.
Fiji B (Badila) is a cane that does well under local conditions but such con-
ditions are rather difficult to obtain. Among the sorghum canes, Co. 353 is
fairly early, grows better and gives fair tonnage. Co. 351, 352 and 357 are
early but the tonnage is not high. Among the thick canes Co. 419 seems to
be the most promising cane, closely followed by Co. 421. Other thick canes
that are of promise are Co. 363, 364, 402, 417 and POJ 2878.

Fungoid and virus diseases of Canes. Red rot (Colletotrichum fal-
catwm) and Smut (Ustilago Sacchari) are the two fungoid diseases noted on
the cane crop here. These diseases have occurred only in very mild forms
so far. Smut is confined to only one variety Co. 213 while other varieties
have been so far free from this disease. Rigid selection of setts from healthy
clumps of canes is one method of keeping down and even freeing the cane
crop of these diseases ultimately. In the case of smut it is better to uproot
the affected clumps after covering the smutied tops with a gunny and burn
them. Another method to avoid the spread of this disease to other varieties
is the total exclusion of Co. 213 in the cropping. Of the virus diseases
'mosaic’ disease of sugarcane is one. Fortunately this disease has not so
far been noted on the cane crop on this station and it is believed that cane
crops in this delta are also so far free from it.

Insect pests of cane. The list of insects noted on the cane crop in this
delta is fairly long and in some cases the ravages of these pests have been
severe particularly of the cane borers and cane flies. The more important
of the pests and the methods for their control are given below :—

The Cane borers “(Diatraea sticticraspis, H; D. venosata, W: and
Scirpophaga ourifiua, M.): The first two bore into the young canes and
cause dead hearts. Dead hearts may be pulled out and destroyed. A
Chalcid parasite—Trichogramma minutum—has been found in large num-
bers parasitising the egg-masses. The last one commonly known as the
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cane white borer—ig a pest of young and grown up canes. It bores into
the stem from the top shoots unlike the other borers. Eggs are laid in
masses and covered with brown hairz. Eggmasses may be collected and
destroyed. In cases where dead hearts are prominent these may be pulled
out and destroyed. Various parasites have been collacted from the larvae.

The cane flies (Pyrilla perpusilla. Gr.) : The nymphs and adults suck
the juice from the tender leaves. Light traps are effective against adults,
Leaves containing eggmasses and nymphs can be clipped and bumt. A
Drynid parasite - Dyyinus purilla—has been noted on the nymphs and eggs
are found attacked by Chalcid parasites.

The cane mealy bug (Repersin Sacchari, Gr.). The bugs suck the juice
from the leaves and stem. Healthy setts may be used for planting.

Termites (Odontotermes obesus, R.): These bore into planted setts and
kill the tender shoots. Fields showing attack of the pest have to be
irrigated with water containing crude oil emulsion. The pest is citen serious
in virgin fields.

The cane Hespid (Telicota augios, L), the hairy caterpillar (Euproctis
scintillans) and the scale insect (Aclerda japonica, N) have been ncted on
the cane occasionally.

Cost of cultivation. The cost of cane cultivation is a fairly heavy item
of investment and depends on the level of wages paid to men and women
and also the cost of manures applied. Cost of cultivation including cost of
setts and harvesting charges per acre may vary from Rs. 150 to 175. The
level of wages adopted on the station i8 5 annas a man and 2 annas a
woman per day. The average cost of cultivation for various items involved
in growing a cane crop is given below. If the cost of setts and of propp-
ing is not taken into account, the charges would be approximately Rs. 100
to 125 per acre, as propping is hardly done by any mirasdar though it i8
essential while setts are taken from non-millable portions of one's own cane
crop, mostly tops. This item may also be safely omittad. The net profit
from a cane crop again depends upon the yield of cane, the market price of
jaggery or the price paid by the sugar factory when canes are sold to a
neighbouring factory. From a 30 ton yield from an acre, the net profit that
may be expected is anything from Rs. 75 to Rs. 150.

Average cost of cultivation of a cane crop in Tanjore delta.

tArea: 1 acre). Rs. a. P-
4 courses of ploughing. w.  10-0--0
Trenching e 6-0--0

Manures and manuring.

20 cartloads of cattle manure at 8 annas per cartload ... 10-0 0
200 1bs. bonemeal e 6—8-—-0
100 1bs. ammonium sulphate 5-0-0
500 1bs. groundnut cake .. 15—0-0
Carting and applying the above manures ... s—0—0

Sunnhemp leaves—Cost of seed, sowiug. collecting and app|ymg 3-0-0
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12,000 setts at 2—8—0 per 1,000

ve  30=0—0
Flanting setts. e 6~0w0
Weeding oo 3-8—-0
Earthing up s 12—0—0
Trashing (twice) vos ee 200
Proppiug s 18—0~0
Irrigation and drainage . 8—-0—0
Harvesting 30—0—-0

Total .. 175—0-0

————

The cost of converting one ton of cane into jaggery comes to Rs. 3.

STUDIES IN SUGARCANE JAGGERY

"IV. Some Properties of Jaggery in Relation to Moisture. ¥
By T. VARAHALU, B.A., M. Sc.,
Agricultural Research Imstitute, Coimbatore.

In an earlier communication (1) the long felt need for a systematic
investigation into the several probable factors which govern the differential
properties exhibited by jaggeries, as they are available in the market, was
indicated. In it, a preliminary review of the results of such an investigation
was also given briefly. In what follows are embodied the results of the
study made to understand the properties of jaggeries, in respect especially
of their relations to various degrees of relative humidity.

For purposes of the present study, only two types of jaggeries, the
distinctly good and the distinctly bad ones, were selected, based on the
following empirical tests. It may be mentioned here that a number of samples
of medium quality were also studied, but as their properties stood between
those of the good and the bad ones, they are not included in this paper.

Test, Good Jaggery. Bad Jaggery.

1. Appearance &

Generally dry, hard cry- Generally damp & some
Consistency.

stalline rigid solids. times sticky solids; (occa-
sionally pastes & liquids

also).
2. Grinding or Reduced to a powder.  Soft pastes, which some-
crushing. The powder fometimes times spread.
lumps up.
3. Sound produced when A metallic sound is Only a thud is caused,
struck againt a hard produced.
object.
4. A scratch made on its It is white and persists as No white streak is formed
surface. such for a long time, at all.
5. Pin point penetra- It does not penetrate; Penetrates easily and
tion. . it sometimes bends. quickly.

* Paper presented before the twenty- £fth session of the Indian Science
Congress held at Calcutta, 1938.



56 The Madras Agricultural Journal [Vol. xxvi, No. 2.

Experiment 1. A few good and bad jaggeries were exposed in dupli-
cate fo identical conditions of relative humidity and temperature, which
ordinarily favour loss of moisture. At the end of eight days they were all
weighed tentatively. It was found that they all lost moisture as expected.

The figures point out that under the same conditions of humidity and
temperature, the good type of jaggeries part with a far greater proportion of
their moisture than the bad jaggeries. Further, the bad jaggeries retained
considerably more water than the good ones. These observations hold
good independently of the magnitude of their initial moisture contents.

Table 1.
Moisture Contents of Jaggeries after Eight Days of Exposure to Dry Conditions.

Moisture egmtent at the Moisture loss (%) of
Sample Initial end of eight days initial
No. Moisture. {dry basis). moisture.
‘A’ ~B’ Average .
% % % % ~
Good Jaggeries.
9 7 107 111 109 84-33
(10) 556 102 103 103 8166
(15) 622 146 197 172 7251
(18 584 110 101 106 8185
Bad Jaggeries.
(13) 757 425 388 407 46°24
(36) 7’10 398 404 401 4352
(40) 536 317 3o8 313 4178
(41) 624 354 368 361 42°15

Experiment 2. In order to ascertain how jaggery responds to ditferent
degrees of relative humidity, some typically good and some typically bad

jaggerins were placed in enclosed atmospheres of the following relative
humidities :

(i) 0°007%, (1) 50%, (i) 60%, (iv) 75% and (v) 100%. The temperature
was maintained throughout the period of the experiment at 27°C by placing
all the desiccators, containing the sulphuric acids of the requisite strengths,
in an incubator kept at that temperature. The samples were weighed from
time to time until equilibrium was attained, as evidenced by the constancy in
weight. The original moistures in the samples were determined separately-
In the cases of the samples R and T placed in 100% humidity chamber, it
was observed that towards the final stages, there were signs of fungus
growth, and consequently their final weights were taken at that stage.

The results are presented in Table 2.
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Table 2.
Responses of Jaggeries to Different Relative Humidities at 27°C,
‘Relative Humiditiss (27°C).
000% 507, 607, 5%, 1007
s 2 ud “ag , W@ Sg LY
4 3 5 o 3 H 5 5 s £
e z 8 R4 9.5 . ®.= s 1 .
S35 B4 f f5 BE 34 B B4 BE I
o
w 8 EF 23 =¢ =g =7
Good Jaggeriss. '
(M) 493 130 7365 225 5437 475 36'52 840 Gain 11630
(N) 7778 183 7608 358 5398 5§55 2861 892 Gain 107°40
(O) S14 273 4688 343 3327 537 Practically 892 Gain 13480
no change.
Bad Jaggeries.

(R) 1063 395 6285 734 3095 11'96 Gain 2241 Gain 124'40
(S) 1198 510 57742 800 3322 1350 Gain 2470 Gain 12505
(T) 1283 556 5675 874 3203 1412 Gain 2623 Gain 13000

Note: (i) The moisture 10ss represents the percentage of the initial moisture.
(ii) The moisture at equilibrium represents the moisture content calcu-
luted on dry basis. ,
The moisture contents at equilibrium in the several humidities are also
represented graphically. (Plate I).

From an examination of the data and of the graphs the following points
become apparent:

1. () At equilibrium in any given humidity below 1007, the bad jagge-
ries always retain more water than the good ones. This confirms the obser-
vation made in the preliminary Experiment 1.

(i) While the actual moisture contents vary with the degree of humidity,
the relative differences between the two types of jaggeries are however al-
ways maintained.

These observations connote that with considerably unequal amounts of
water in them, both the good and the bad jaggeries have the same vapour
pressure when at equilibrium in any given humidity. From this it follows, -
that the conditions in the two types of jaggeries may be so fundamentally
different, that at any given humidity and temperature, more water is bound
up with far greater tenacity in bad faggeries than in the good ones, thereby
rendering it unavailable for further evaporation under those conditions.

It may be mentioned here that in subsequent communications it will be
shown that the two kinds of jaggeries differ conspicuously in their gross

structure and in their microtexture, and also in the i i ;
, qualities of th
contained in them. ® mpurities
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The observations in thig experiment also seem to arque for the probable
existence in jaggery of water in two forms, as the “free" and the “bcund

water and that under any given set of conditions, this bound water is greater
in the bad jaggeries. :

Jaggery. nH,O + x Free Water— > Jaggery. mH,O

where the value of x is indefinite and devends mainly on external factors of
humidity, temperature and wind velocity etc., while n is conditioned mainly
by factors internal to jaggery. This may be considered as a quality factor.

It therefore looks to be possible that the amount of water bound up in
jaggery at equilibrium at any given humidity below the saturation may go o
serve as a measure of the quality of the jaggery.

2. The curves showing the moisture contents (Fig. 1) of the two types
of jaggeries are conspicuously separated, and their slopes are characteristic.
Their continuity and smoothness are also significant in that they indicate no
sudden changes in the nature of the forces holding the water and they are

further suggestive of the probability that the water in the jaggery is held by
forces of absorption.

3. At 507 relative humidity both the good and the bad jaggeries
parted with their moisture. At 607, relative humidity the bad ones actually
absorbed more moisture, while the good ones were still loosing it. At 75%
humidity both types were taking up water. It would thus appear that between
50% and 607, relative humidity, there may lie an optimum humidity wherein
the hygroscopic tendencies of both the types of jaggeries would not be
manifested. This property may be useful in the study of the conditions for
the storage of jaggery in bulk for commercial purposes.

Experiment 3. Both the good and the bad jaqgeries were found to
take up moistuie at and above 75% relative humidity. Hence, to follow
their rates of absorption of moisture 757 and 100., humidities were chosen.
The samples of the ‘A’ and ‘B’ series used in Experiment 1 with their mois-
ture contents after eight days of exposure to the dry atmosphere, were placed
respectively in the 75 and the 100 per cent. humidity chambers. The pro-
gressive absorption of moisture was followed at intervals of two hours for a
period of 32 hours. The concomittant changes in the consistencies of the
jaggeries during the period were also noted.

At the end of this period the samples in the ‘B’ series which were
rlaced in the 1007 humidity chamber were rejected, and those of the ‘A’

series were allowed to continue to remain in the 757, humidity until equili-
brium was attained, which took 28 days. (Tables 3 & 4).
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Table 3.

Progressive Moisture Contents of Jaggery in 757 Relative Humidity.

- ) L) ] 2 - .
Sef§ &x E§ ozp 2 o2z 3 &
3 S aa ea e8a 3 ga 2% g
3] o =£ ow o0 o 2 59 ,° ] 38 6 e
=< § g o* =0 o =S 3 s9
* % % %
Good Jaggeries
(18) ()] (10) (15)
0 11 101 1:02 é;g
2 205 204 dry 1-30 224
4 278 291 1.22 W
6 334 355 1'85 a1
8 391 376 236 50
1 426 435 Moist but 269 s
12 455 4 78 crystalline 37 JA
14 487 dry 517 3'18 2%
16 515 561 ggg 203
18 529 moistlll)_ut g‘l?: 35 217
%tz) 2'65(5]“”” me 6'38 Moist appear- 3 63 ggﬁ
24 579 640 ance, but 365 654
26 579 646 crystalline 363 63
B 579 646 363 atof ood
30 2 646 360 Thedriesto ) v moist
32 g g . 634 Very moist 360 all 670 g‘?{ moist
T appearance,
gut cryst. - 1213
28days 10 53 1172 757
S —
Rad Jaggeriss.
\“3) (36 (40 (1)
0 98 317 g g; Moist
425 3
';’ 455 Moist 4;236 g;g :g
6 :2; Extremely : 83 Very moist 388 Extr:;::ly s
8 525 moist 514 4;; m o
i 3 & i 4
e 5 476 Tendingto
;: 23‘2, 2?8 Exg:'i‘::l, 491 co!lap:e & ggg Exl:‘r:iTtely
18 43¢ Collapsing 626 Tending to S'Og dissolve s
X 6z 644 dissolve 571 344
2 6w 662 s2t 5o
i o3 My 541 617
% 53 6 84 24 623
0 o A 553 632 .
2 89 716 563 " 642 Collapsing
2 677 " " 7:26 »” M - ,_,_._'L,,_.v o i
Bders 1on T Th 15.55
Bdays 153 15.95 13.74
e
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Table &
I’WM.CMQGJWI. 100X (Satarsted) Relative
2 g SN & W 3@ )'Q :
BEEE i B o4 B o&om L.
&8 38 88 3¢ 88 i % By 43
5§ &*° $§ 382 33 s¥ £
—_ o Z3 Q § g 5
\
Good )Jaggaries.
W
103
: o 576 583 332
6 974 Extremely 1950 1010 800
8 1125 moist. ©  1yge Lxiremely 1474 /™Y most. | 984 Very moist.
}g }g:ssg Collapsing. 1433 Dissolving. 1648 Collapsing. 11%‘7S Collapsiog.
4 1879 ig 49 1880 Running. 13'41 Running.
16  16'06 Runpi 04 . 20117 1470 Runnin
18 1772 lening. 1846 Running. 2191 1589 &
2 180 1961 2317 1690
22 1878 20-46 2393 1778
24 1947 2132 252 1884
% 2064 2220 26 63 1983
0 2224 nss 2% AB
2 23'46 § soild. : : . 2286
—_—— ié_iii\s_o"ld' 3149 § solid. 2395 § solid.
Bad Jaggeries. h o
“ it . S . 3
R “0) uy
0 388 404 D
3
¢ oo E“remnfgst 712 Extremely 33 Very moist. 633
. noist. moist. '
4 915 Collaplmg. 946 Callapsing 626 | . 774 Extremely
g };g Running, }5:83 Running, 837 . 923 Colls mm.
10 1462 16-33 960 Collapsing.  10-64 Ruuu‘i,na “
12 1607 : 10069 Running, 1199 )
14 1700 1777 1168 1316
16 198 2061 1312 1480
18 2124 22 58 14'46 162
20 23 2474 1559 17 46
2 a4 X3 16:37 1824
U %67 ed 1710 1913
2% 2538 Er e 1819 2020
3 2635 %3 1914 2138
3 T8 A thin e nee 22
12 ; . : - i
fluid 36'14 A com?!ete 22'69 The whole sz‘g AA‘E;:‘C‘:“:%
iquid. except s {th solid,
is liquid.

The data revea] 8ome very interesting Properties of jaggeries.

1. The good and bad i i abso
_ . laggeries differ markedly in their rb.
Ing moisture as brought oyt by the following ﬂqumytakanefro::';‘.a;;e 3.
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Good Jaggeries. Bad Jaggeries.
18 9 10 15 Av. 13 38 40 41 Av.

(1) Initial moisture % } 1'I1 107 102 146 425 398 317 354
(2) Moisture after } 588 643 360 670

32 hours 7. 677 72 563 642

484 252 328 249 279

(3) Moisture absorbed . . = .
in the interval ¢ } 477 536 238 523

(4) Moisture at equi-?
librium a[ters 10053 1272 757 12'13 1048 1531 1595 1374 15'55 15 14

28 days

(5) Moisture absorbed ? . .
after stage (2) °°5 165 529

(6) Moisture absorbed )
in the entire > 942 1065 655 1067 932 1006 1197 10°57 1201 11°40

period ¥
During the first 32 hours, the good jaggeries absorbed considerably
more moisture (av. 4°85) than the bad ones (av. 2'79). In the second period
extending up to 28 days, the moisture taken up by the bad jaggeries, is this
time, far in excess (av. 8'62) of what is absorbed by the good ones, (av. 4°49).

Thus it becomes evident that good jaggeries take up less total moisture
at greater rates, while the bad ones, under the same conditions, take up
more water, but at considerably slower rates. This property argues for the
probability that a good jaggery possesses a more open texture.

2. An examination of the moisture' contents of jaggeries at certain
phases in their consistencies which are presented below, as laken from
Tables 3 & 4, reveals another important property by which the good jagge-
ries distinguish themselves from the bad ones, in that the former characte-
ristically possess a greater strength of surface.

Moisture Contents of Jaggeries at certain Phases in their Consistencies,

397 543 449 854 869 811 913 862

190 °, Relative Humidity l 75 % Relative Humidity
Sample
aN:. Fhase Fhase Phase Phase Phase Phase
I 1 111 i 1 11
Good Jaggeries.
: 1125 12°55 1479 588 Not Not
(8 97410 Very dry  Reached Reached
9 1°78t0 1286 1437 1704 to 1846 l 643
Justdamp v .
1474 1880 | 360 " .
(10) 1267 7 , Verr dry
(15) 957 10015 1341 670 v "
Bad Jaggeriss o
a3 691 915 1115 48110525 60210766 Not reached
(36; “;?2 9 46 1183 l 482t06'18 626t072 ,, .
(40) 626 960 10 69 388 454t0 563 . .
(41) 774 923 10 64 ] 564 661 " “

Mote: Phase | ; When they are extremely moist
Phasa 1l :  When they just indicate a tendency to collapse
Phase 111: When they begin to dissolve and'run into liquid
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1t will be seen that in 757, relative humidity, the good jaggeries, with

about the same moisture contents, ranging from 3% to 77, as the bad ones,

were still looking drier, and were within Phase I, while the bad
entered on Phase II. e ones already

Again, in 1007, relative humidity all the three phases were attained by
both the types of jaggeries, and at every phase, the good ones are conspi-
cuous by their containing larger amounts of water than the bad jaggeries.

Thus, the good jaggeries are indicated to possess a greater strength of
surface and are as such capable of holding considerably large amounts of
water in surface solution, without collapsing or yielding their structures. In
this respect the bad ones are too poor. With comparatively lower mzisizre
contents these yield and change their shapes permanently.

The significance of these properties of jaggeries of the iwo types, and
their responses to the changing seasonal and humidity conditions were
discussed in the previous communication (loc. cit. 1).

Il

A reference to literature showed that not much werk was dene on the
relation of jaggeries to moisture.  Only two references were !o ke nad in
this regard. Krishnamurti Rao and Ganapathy Aiyer (2) studied the mois-
ture absorption of jaggeries prepared by them from a number of variehes of
cane under known and controlled conditions. They prepared jaggeries
(i) with and without addition of lime and (i) with addition of substances
like glucose, sodium chloride and poiassium sulphate elc., to juice. They

reported moisture contents of these jaggeries in salurated humidity after
exposure for 9 days and for 26 days.

Lakshmana Rao (3) reported the moistures absorbed by jagqeries, pre-

pared by him using different types of pans and furnaces, in 26 hours in
saturated humidity.

The writer's data indicate that in about 26 days of exposure to any given
h\'xmidity the equilibrium was almost attained, and that in the saturated humi-
dity §eries the total amounts of water contained in the samples at equ:librium
was in every case much above 100 per cent. calculated cn dry matter.
Th_us these fi_gures are nowhere within comparable limits of those given by
:(nshnam;rt.l Rao and Ganapathy Aiyer. Their highest figure for total mois-
ure was 38'0 after 26 days in saturated humidity, and the lowest was 5°6.

Taking the figures given by Lakshmana Rao who kept the jaggeries for
26. hours in saturated humidity, they appear to agree well with those of the
writer. The writer's figures for moistures absorba:d in 100" humidity ater
26 hours range from 207 to 30}, while those of Lakshman; Rao vary from
about 15—20%. The figures of Krishnamuri Rao and Ganapathy Aiyer

gwen as moisture contents after 26 days compare with what tne wnter got
in about 32 hours.
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It must however be mentioned here that the details as regards the exact
experimental conditions which obtained in the experiments are not men-
tioned by these workers.

Summary and Conclusions. 1. Responses of jaggeries, classified into
good and bad ones based on gsome empirical tests, to different degrees of
humidity, viz., 0 ', 50%, 60%, 757, and 1007, were studied.

2. The good and the bad jaggeries are sharply contrasted in their
properties .

(i) The good jaggeries have a more open texture.

(ii) They contain comparatively smaller amounts of water when at
equilibrium in any humidity below 1007.

(iii) They possess a far greater strength of surface, and are as such
cspable of holding large amounts of water in surface solution with-
out collapsing or yielding their structure.

The bad jaggeries stand in striking contrast in all these respects.

3. It is probable that the water in jaggery is held by forces of absorp-
tion. There is evidence to suggest that the total water in jaggery might be
existing in two forms as the “tree" and the “bound " water, and that the
“bound water” is held by forces of absorption.

4. It was suggested that the moisture content of jaggery at equilibrium
in any given humidity below the saturation might serve as a reliable measure
or single value to qualify and evaluate the quality of a given jaggery.

5. An optimum humidity might be lying between 509 and 607, rela-
tive humidity, in which both types of jaggeries would not manifest their
hygroscopic tendencies. This obgervation, it was suggested, might prove
useful in any study of the conditions for the preservation of jaggeries on a
large scale.

The author takes this opportunity to express his grateful thanks to Rao
Bahadur B. Viswa Nath, Director, Imperial Agricultural Research Institute,
New Delhi, and to Mr. P. V. Ramish, The Government Agricultural Chemist,
Coimbatore, for the facilities and encouragement, they afforded throughout
the course of the investigation.

Refersnces.

l. Varahalu, T. Physico-chemical Studies on Sugarcane Jaggery: The Madras
Agri. Jour. XX111: 389393 (1935).

2. Krishnamurti Rao, K. and Ganapathy Aiyer, G, Jaggery —Raw Sugar—or

Gul: Jour. Madras Agri. Students' Union, X1: 266—278 (1923).

3. Lekshmana Rao, T., Joggery Making in Hospet and Suggestions for Its

Improvement. Mudras Apri. Jour. XV 414434 (1928).

e e e



THE ECONOMIC ROLE OF HORN WORMS (Sphingidae)
WITH SPECIAL REFERENCE TO S. INDIA *

By Dr. T. V. RAMAKRISHNA AYYAR, B.A., Ph. D.,
Retired Government Entomologist, Madras.

As all entomologists are aware, horn worms are the larvae of moths
belonging to the family Sphingidae known popularly as hawk moths. Though
these insects arz not so very important from an economic stand-point com.
pared with the caterpillars of such groups of moths as the Noctuidae (cut
worms etc.), Pyralidae, (leaf caterpillars) Arctiidae (Hairy caterpillars), etc.;
some horn worms occasionally come to some prominence not only as pests
of cultivated crops, but also in some other respects. This paper is an attempt
to bring together our knowledge of the general bioncmics of Indian Sphin-
gids which possess some economic imgortance with special reference to
S.India. We have so far records only of three sphingids of economic
importance from South India v:de Fletcher's book published® in 1914 though
Hampson, Lefroy and latterly Fletcher refer to about a dozen forms from all
over India. In view of the fact that our knowledge of these insects has
considerably increased since then, and since we have no connected or upto-
date account of these insects from S. India, this paper is an altempt in that
direction; as far as the writer is aware - the only recorded publication on
any sphingid from S. India since 1914 is the one by the present writer on
the bionomics of Polyptychus dentatus, Cr. In the present paper brief notes
on all the Indian forms so far noted to have any eccnomic imporiance are
added with special reference to forms noted in S. India. In all fifteen
species are included ; a few remarks on the striking features of sphingids in

general are also added to make the paper scmewhat comprehensive of the
whole family.

General Bionomics of Bphingids. Among moths (Heterocera) including
numerous families the Sphingidae (hawk moths) include insects which are
some of the biggest stout built and beautiful moths kncwn. They are found
chiefly in the tropical regions. Their stout body and quick dashing flights
have gained them the name of “hawk moths “. The e histories and habits
of almost all the members of the family are similar—the larvae feeding and
ceveloping on plants only. The fairly large oval eqgs are laid singly on
the specific food plant and the caterpillars that emerge are generally stout
and cylindrical and in some cages grow to a length of four or five inches
by the time they pupate.  The special characteristic of hawk moth cater-
pillars, not found in mogt other caterpillars, is the possessicn of a dorsal
horn. on.the apical abdomina) segment hence known as hornworms. It i8
median in position and may be curved or straight, smooth or tuberculated

* Paper read at the

Indian Science Congress (Entomoles Sectian) Calcuttss
January 1938 gress (Lntomology Section). Ca
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and long or reduced in different species. In one case however, Polypty-
chus dentaius, L. the writer noted a homn like process on the head also dur-
ing the earlier larval stages—a character quite uncommon and unique in the
family. Hawk moth caterpillars often assume frightening attitudes by rais-
ing their front part and assuming the form of the sphinx; hence they are
known also as sphinx caterpillars. Some of them also possess in addition
to the anal horn bright ocellar spots on the thorax which appear like eyes
and these evidently act as protective adaptations. The full grown larvae
generally pupate under the soil, often under a cocoon of soil. The pupa is
generally of large size and two types of them are found among the members
of the family; one similar in form to that of all moths—a compact chitinous
object; the other typs, which is peculiar to some hawk moths only, is known
as the jug handle pupa—since in this type the proboscis shetath of the chry-
salis is separated from the main body and attached to it, this modification
appearing like the handle of a water jug. The adult moths, as already noted
above, are stout built creatures, active fliers and generally c:.-epescul.ar and
nocturnal in habits, though a few are sometimes found flying d.unng day
time. Similar to other caterpillars horn worms are als? often subject to the
attacks of parasites and other natural enemies. Thg wnfer has. _once reared
from a single larva of the nerium hawk moth (Deslephila neris) as many as
sixty eight individuals of a parasitic wasp (Megarhogas theretrae, V). From
the egg of the cardia sphingid (Polyptychus dentatus, C) he also gota
minute chalcid parasite (Anastaius coimbatorensis, G). Fr9m afxc?ther
sphingid larva that of (Macroglossum vialis) a braconid wasp Microplitis sp.
was also reared. Parasitic flies also have bgen found to attack thefe
caterpillars. The tachinid fly Sturmia atropivoria, RD, has been reared in
numbers on the gingelly sphinx—Acherontia styz. Outside India a bacte-
rial disease of horn worms has been noted on the tomato and tobacco
worms (Protoparce spp.—insects close to our sweet potato hawk moth
H. convolvuls); this disease gradually turns the caterpillar watery and
before dying it clings on to the plant by means o.f the pr?lefh hoo:a. l’V:'e
have not noted such a thing on sphingids so far in S. India (?gugd wtc 3
case has been noted by the writer affecting the paddy arm worm (Spodoptera

once.
moml:nh ggum India the following species have been noted to possess some

ecoml)mm{::fr::;:;:lcset;/r. W. Known as the death’s head moth on account
of 1he.pe:':uli;r skull mark on its thorax. The moth is stoutbuilt ;lnd hatsh a
dark brown general color with marks of blue and yellow' especially o:tla ke
abdomen. The caterpillar of this moth is a pest of some unportalmzai a I::. .

. ted crops like Sesamum, Lab-lab and Brinjal all over India. dls
o cum':;: lden stripes along the sides of the body. There are records
g;et:: i‘:secctjoon potato in N. India. The insect has wide distribution all

over India. .
2.  Acherontia lachess, FB.

general form and color but has a stronger

This insect is very similar to 4. styr in
build and darker color. The
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-larva is more or less similar to A.styx and is found in company with tne
latter but is not so common. Has been noted by tne author feeding on
Nyctanthus plant in Malabar. Sometimes this moth iz noted hiding under
roof of houses. The moths of these species make a screeching noise when
disturbed.

3. Ambulyzr pagana, F. A large moth with pinkish brown wings. Tne
stout greenish larva has the abdominal spine short and reduced. 1t has

been sometimes found feeding on the foliage of Pongamia glabr: in
Coimbatore.

4. Acosmeryr ancea, Cr. The larva of this insect nas been found by
the writer on Daincha (Sesbania acqy ptiacs).

S. Hippotion celerio, L. A dark grey moth with a whitish s're1k aiong
fore wings and pink and dark patches on hind wings. The caterpiilar :s
not as stout as thoss of Acherontia or Am’alys and the color varies: it may
be a shade of green or sometimes with a mixture of viole! and brawnish red.
There are conspicuous many colored eye spots (generally tw> pairs) cn
either side of the body behind the third thoracic segment. Tne abdominal
homn is long and straight. In S. India this caterpillar feeds on the foliage
of about half a dozen common plants including Grape vine, Elechant yam,
Colocasia and garden Balsam. A common wild sarub it feeds on s Loer-
havia. 1t has a wide distribution al} over India. Is recorded on I'et« and
Rumex in N. India and on cotton in Egypt.

6. Theretra Oldenlundiae, Fabr. The moth is in genera! iorm and
appearance similar to H. celerio with a dark and white streak alang upper
wing. The green caterpillar is commonly found on Colocasin. beth, wild and
cultivated. Recorded on sweet potato and Balsam in N. Ind:a.

1. T. lutns (ymoma), Wik, ls a closely allied species aiso found
occasionally on grape vine with /1. celerio, 1.,

8. Rhyncholuha actens, Cr. A grey medium sized moth with bright
green patches on the wing. The larva which is beautifu!lly adorned in colors
i8 occasionally found on ('olo usia with Thevetra spp. It has severai eye
spots on the body : of these the thoracic cnes are bigger and many colored.
Life history notes on this ingect (with t gures) reared 1n Pusa on I'wthonesso

wallichis plants are given in Bulletin 89 (19149).

9. Deilephila nervii, 1. A large stout olive green moth, one of the most
beautiful insects known, This is known as the Oleander hawk moth ahter is
common food plant the garden oleander (nerium). The large sized stout
larva is green or vellowish green with conspicuous large eye spa's behind
the thorax and a long yellow rough abdomina! hormn. i 1s common all over
India and confines its activities almost entirely 15 this plant. [t s noted bY
Fletcher to have been bred tson Jusminem and Tolenmimontana in N. Indis-

. 10.  Heyse (Protoparce) convoleuts, L, Among sphinguis of econ
importance in S. India this insect occy

' . pies a very imporiant pos:hich 8i
this caterpillar often causes wholesale 4

amage in Ywids of pulses and
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polato, and has been also noted on sunflowsr and ground nut in N. India.
The writer once noted a whole field of gresn gram in the Godavari district
R 48 ‘AN completely defolisted by caterpillars of this moth. The moth is pale whitish
o H AWK M oT ds ‘AND HORN WDR‘*‘ MS grey with Inln violet bands on the abdominal segments. The caterpillar is

Oleander worm and slages pale green with yellowish or reddish brown stripes along the side of the
sbdomen. The genus Protparce has a very wide distribution all over the

LS tropics. In California, Australia, etc. the species of this genus attack Tabacco
and Tomato badly and those species appear to be very much allied to our
. convolruli, L. :

11. Thamnoecha uniformis, B. A stout dark grey moth with the thorax
bordered with black, especially around the posterior margin and sides. The
caterpillar at a glance may be mistaken for that of Acherontia styr but slight
diflerences in color and in the build of the thorax and the anal horn are
clear. It has been recorded by the writer on the Parijath (Nyctanthus arbor-
{ristis), plant in Malabar where it occasionally defoliates this valuable and
sacred flower plant.

‘Sweel polato worm and stagres

TR VR G G A

12. Nephle didyma, F. A medium sized olive greenish moth often with
2 or 3 silvery spots on the fore wings. The caterpillar is green with a faint
brownish band along the middorsal line and white lateral striae on the
abdomen ; the thoracic region is swollen. The caterpillar occasionally pup-
ates inside leaf folds in the food plant itself which is generally Carissa
caranda in Coimbatore (a local fruit: which is pickled). It has also been
noted on the same plant in Calcutta. - .

13. Rhophalopsyche bifasciata, B. A small dark grey moth: with a
yellow patch on hind wing with dentate margins. The caterpillar is greenish
or greenish brown in color with the abdominal horn, long and stout. The
caterpillar is in many respects sjmilar to that of Macroglossum spp. noted
below and breeds on Morinda tin toria leaves.

14. Mucriylossion spp. These are what are known as humming bird
hawk months due to their close general resemblance to humming birds.
Some of them even mimic those birds (see fig.). Two or three species are
common in South India and these are generally found to breed chiefly on
Moriuda tinctoria leaves ; these include M. gyrans, W. and M. vialis, B. gmall
moths with abdominal tufts. These are occasionally found flying during
daytime also. The larvae are green with the horn edged with ‘black; vari-
ations are frequently found in the form and coloration of these larvae.
M. vinlis has also been recorded as having been reared on nur vomica
leaves on the Nilgiris by Fellowes Mason in 1921. .

15.  Cephanndes picus Cr.  This is a beautiful small stout built moth
with hyaline wings, yellow and red colored abdomen and with a conspicuous
hair tuft at the anal end. It is also a humming bird hawk moth and is often
found flying during day time visiting flowers of sorts. . This has not been
noted as a pest but is found to act as an efficient pollinator of many flowers.

The above are the species so far known from S. India having an
@conomic impzrance. Mast of them in their larval stages are plant feeders
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and some of them such ; _ .
phila are plant pests of o Ac""m"‘;::;“' Hipotion, Theretra and Dl

i As adult ost of the
sphingids are either harmless or helpful. The harm ‘:lonl: o;)h:l mboen onohd

may be added that several species
Macroglossa, crepescular and diumal species like
tonguo: o}:‘;pf Gt’;::‘r:o:x“r:amm,::n good work as pollinators; their lond
the Convolvulaceas. 9 of the deep flowers like those of

It is quite possible that furth
present knowledge of Indian hawk studies might add & good deal to our

k moths and their economic importance.
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THE CHEMICAL COMPOSITION AND ENZYME
CONTENT OF INDIAN HONEY
By K. VENKATA GIRI, M. Sc., A.1. 1. 8¢,
(Department of Biochemistry, Indion Institute of Science, Bangalore).

are ::qums for the composition of honey commonly used in other countries
o d;:n. but there is no information available regarding the composition

ny honeys. The present Investigation was, therefore, undertaken as a
preliminary step towards the analysis of Indian honey samples, for the pur-

Pose of purity determinations in order to set standard which purity
of honey could readily be ascertained. o e

The study of the analysis of the honey samples has now been made by
the most reliable methods which can be obtained. Sucrose, levulose and
glucose have sach been determined separately. Since these are the only
carbohydrates which are absorbed as sugars from the gut, their sum consti-

tutes the available carbohydrates of honey.

" Materials and Methods. All the honey samples were obtained through

: o courbsy of Messrs. The Coorg Honey and Wax Producers' Co-operative

thocnefty, Ltd. They were collected from three different places and were known
erefore to have been collected by bees under different floral conditions.
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The methods used for the preparstion of the sample for analysis and
for the determination of water and ash were those described in A. O, A. C.
Reducing sugers were determined by Lane and Eynon's (1923) copper titra-
Hion method. Total sugar was estimated after inversion with hydrochloric
acid. The difference between the percentage of total sugar and of reducing
sugar, caloulated from Lane and Eynon's invert sugar table, gave the per-
ocentage of sucrose in the honey.

The iodometric procedure described by Lothrop and Holmes (1931) was
adopted for the determination of fructose/glucose ratio. The values for
fructose and glucose were calculated by solving the simultaneous equation
obtained from the iodometric determination and from the estimation of the
reducing power by Lane and Eynons copper method.

Diastatic number. The diastatic number of honey was determined
accerding tc the method of Gothe (1914).

Phosphatase activity. The presence of the enzyme phosphatase in
honey was shown for the first time. The activity of the enzyme was deter-

mined as follows —

10 c. c. of honey was diluted to 20 c.c. with water. 5 c.c. of the
honey solution was added to a reaction mixture containing 10 c. c. of N/5
acetic acid-acetate buffer of pH 82, and Sc. c. of 2 per cent. sodium - B-gly-
cerophosphate, with or without magnesium chloride, the total volume of the
mixture being adjusted to 25 c. ¢. The reaction mixture was incubated at
35°401 for 24 hours. At the end of the period 10 c.c. of the mixture
were removed and added to 10 ¢. ¢. of 10 per cent. trichloracetic acid,
filtered and the inorganic phosphorus was determined by the method of
Fiske and Subbarow (1925). The activity of the phosphatase is expressed
in terms of mg. P liberated in the total volume (25 c. c.) of the reaction
mixture after 24 hours hydrolysis by 5 c. c. of diluted honey (1:1).

The results of the analysis are presented in Table I.

Discussion. 1t will be noticed that all the honey samples examined
contain approximately the same amounts of free levulose and glucose. The
sucrose content, however, varies from 0-380 to 104 per cent. The results
ghow that the ratios of dextrose to levulose are practically the same for all
honey samples investigated (1°1 to 1-18).

ested that the colour of honey is usually associated
with &:cr:i:::l ::gqcontent. There is very little data available on this point

d Remy (1932) examined a number of samples of

in li . Schuette an . .
;:1 lltef:t:: have shown that the darker the colour, the higher the proportion
o?r:ixywral constituents. Further, the dark honeys were found to contain more

iqhter coloured products. The results of
and manganese than the lig
::,: ::lysis of Indian honeys also support the hypothesis that there exists in

i the ‘mineral
i i the degree of pigmentation and
}f—::::ayn: m‘;’:ﬁ:n::l:e:er::e;nﬁable 1) which is dark in colour has a higher
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Propartion of ash. In view of the importanoe of manganese and copper in
the diet, #t would be useful to determine the mineral content of various sam-
ples of Indian honey.

Titretable acidity recorded in the table for honey samples ranges from
13—2S8 for normal honey samples, and 30 and above for fermented
samples of honey. The results, therefore, indicate that there appsars to be
some relation betwesn the acidity and fermentation. The high figure for
titratable acidity obtained in the case of fermented samples are probably due
t> the formation of organic acids as a result of fermentation.

The subject of enzymes in honey has been studied rather extensively for
a number of years ; much of the work having been undertaken in an effort
to find means for detecting adulteration (Auzinger, 1910; Axenfeld, 1903;
Feelenberg, 1911 ; Gsthe, 1914 ; Langer, 1903; Lenz, 1910 and Utz, 1908).
Much work is being done on the evaluation of honey on the basis of diastase
content. Braunsodorf (1931) has suqgested the value 238 as a lower
limit for first class diastatic honeys while 17'9 as the lowest permissible
lim:t for unheated honeys. The present results have shown that the temper-
ature which 13 generally employed for pasteurisation has noticeably affected
the diastase content. All the honey samples examined are found to possgess
very low aciastatic activities. It may be due to the high temperature occur-
ring in the places where the honey has been collected. Many North
American, parucularly Californian honeys have been found to have low
diastatic values (Bartels and Fauth, 1931) and it has been suggested that
the high temperature occurring in many districis of California accounts for

low enzymic content o! the noney. Fiehe (1930) also observed that
Cdll!ornian honeys have a very low diastatic value, and suggested that 83

Considered as a suitable lower limit of diastatic power and he states that
s becommq recognised as such in the trade.

It has been shown for the first ime that an enzyme which hydrolyses
82dium glycerophosphate into inorganic phosphorus occurs in honey. The
activity of the honey phosphatase is allected by variations in hydrogen-ion
concentraticn and the enzyme was found to be active at a pH renge of
about 4-5 {5 65, The enyzme was found to be activated by magnesium.

e results show that fermented honey samples show characteristically :idqlh
Phosphatage activity, while the values for unfermented samples are deci:u vit;
low. The elfie>t of pasteurising honey is to lower the phosphatase & from
Somewhat. It is sugqgested that honey phosphatase is derived chiefly
lermentation yeast and beass and partly from the plants.

rious
Spotlage of honay held in storage over long pe: riode of ﬂm:ou;’:
Problem in honey industry. The spoilage of honey 18 ¢:‘2’)°d on
factors . (1) contaminanon by sugar tolerant yeasts, and long time. The
of sugar when the honey 1s kept at B0°F or above for a n‘: yoasts, which
treshly extracted honey 1s always infected with sugar t;'-’l:':n ations.
are canalie of setting up lermentation under favourable
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The favourable factors for the

) growth of yeast
high water content and the abunda i P crvstale o

has _ : nce of pollen grains. Excess of moisture
some relation to the spoilage of honey by fermentation. In table 1 it

ca

war:e?ec::fe:xt.th aI‘t'u:'thhee fe.tf'f;:ented honey samples contain decidedly high
the water content are rll) 28 been noted that tre size of the crystals and
when the oryste] related to each another.
the other hzxda.fs :}llre coarse and large and settle down at the bottom. On
throughout the lli %W;ter content is low, the crystals are small and form
Contains more m:i::u p tﬁse. The top portion of the crystallised honey
top and slowly spreads dow the bottom layer. Fermentation begins at the
it is necessary topc trsl own through the honey.  For preventing spoilage
a5 small as possible. e o2 formation.  The crystals should be
by the addiien at te. eir formation as sn}all crystals can be controlled
Previousl emperature of about 75°F of 5 1o 10 per cent. of a
_ usly processed finely crystallised honey, followed by thorough agita-
roduct can be fiiled into the final containers and

the honey can be stored at
t danger of fermentation.

The fermentation ig also prevented
30 minutes. At high temperatures of
are spoiled, particularly when follow
to pasteurise al] honeys before stora

8u
numbern;!::l'y}.l The sucrose, glucose, laevulose, water, ash, acid, diastatic
fvinati p n(:sph.atase activity of genuine samples of honey have been
. e diastatic numbers of al] the samples of honey were found

to be too low. For the fir
honey. © lirst time, it is shown that phosphatase occurs in

The water content increases

any temperature withou

by pasteurising honey at 130°F. for
about 160°F. the flavour and colour

ed by slow cooling. It is recommended
ge or marketing.

‘ The author’s thanks are due
interest in the present investi
ducers' Co-operative Society Lt

to Prof. V. Subrahman i
yan for his kee
gation and to the Coorg Honey & Wax Pn:
d., for kindly supplying the honey samples.
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Soil Erosion: The Growth of the Desert in

Africa and Elsewhere®

By SIR DANIEL HALL.K.C.B, F-R. S.
e surface of the earth is constantly in

i and

hape and our river courses
ked mind In many parts of the world
serious consequen-

logy that th
ave ta
frost en i wind. 4
king place rapidly, with

It is a commonplace of geo
Motion ; that our mountain ranges b
valleys have been excavated by rain.
this movement of the soil surface is 18 lace repidl,
€es to the agriculture of those couantries, owing . f ion

ts normal covering o vege .

The soil is dependent for its stability on)  hes 10 8 foot deep. and it is in
but as o rule the soil proper is rot more thﬂt} ‘6 inche (hus always a danger that if
the surisce layer that the fertility resides Phere 18 shift under the action of
the cover of vegetation is removed. the s0i! imf" maysed by such movement of
tither wind or rain. The earliest cases of. erosion c:no:s where the mountains in
the 30il are those which follow deforestation in regr aow line—e.g., in the

! anent 8
below the perm the belief that forests

i esn. Thereisn of t o b s,

ie::;:::eh:;:.::i';l.:ll of acountry; inde;d. by. t};:'tln;:::;;:;%:; :;(: m e ey
o ab il below
the the total amount of t’e. d by e o
ur\)v'e“::'itt:eri:::ator: as the rain (alls, it 18 n'bsorbed rt;::g: e p:iv"s o e e
the trees, rich in humus. and resppears lster in t:::es?ore“s ond rivere e aown
» i  Too commonly, however. e been and for
Wiil';lf):tar::n:; (:;etl;uir regenerstion, both for the value of their
 desi tend the grazing land. ' ' »
e oo s themselves do further dsm2ge, e;pec::::‘:; ﬁa::e:;“hs
ing tree, but they 1

e ith. g :;:?:::zg v;Iume and increasing velocltyd.
i tion or two the hillside gets bare!

nd there. The rain-
damage € d eats into the

The graring animal
Zouts : not only do they Y
down which the rain runs ¥ it
gradually forming gullies, until in n:en:l:” be
down to the hard. infertile sut:oll. de‘\’rrelopl A s torrent on  the
'm'“.drunnaxﬂ i ':?: ‘il:s :oﬁr:: .Tbe earth that has been torn away is ca

ows erin

wa to (l\e phln‘ wbete it 18 Cm’l(ed llld turns the river into a chﬁ,n 0[
. h £
1 d .
l“ ous ".mp’. Sll‘nll.' pbfnome“‘ can be seen IN the new cou"tl 1e8 Opened
] y (] y .
pin "‘e “ll‘ctcfﬂ'h centur .' letts were des‘!o ed aud rivers hﬂ“e become

subject to violent flooding.

Another form of soil erosin whic

s, suc H
exhibited by the vast duststorms. { In Canada also wind er f erosion
Uuit:d States ".:::): th;hk:l::::::":n easy to discern. This form 0 !
on a disastrous . N

infall below 20
° i ith on angual rain ica
ly arid districts W o 0 sandy type. In Ameri
OCeurs only in compirativey @ atal subsoil isof 8 : some of the
in suslly where the funda ith grass:
be::::'::?u“s:nl:meut. these region

ier parts the
1 razing. i
,;:i:::?:‘::d there were onlya fe¥w

y from 1917 op-
i f
was kept for grazing. but when the pricc The system ©
wards farmers began to extend 10 them t, no stoc
enough to exhaust

k wes kept, and
) e limited
farming was of a wasteful type: © were . o r bound
very few years with no rccnper;:ve :;:Pume the light soil, no longe '
cars of drov al Institution on
Stock of bumus. W‘ben y caing discourse delivered at the Roy ,
* A summary of en ev
November 12, 1937.

’
even moré spectacular is that

a 1934 swept over the
d erosion has occurred

h is perhaps even T
h as those which 1

of cereals rose rapidl
he ares ugnder plough.
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together by either vegetation
Sweep over those great plains.
the soil, and the whole of the fe

or humus, began to drift in the fierce winds that
The plough had destroyed the Linding power of
rtile top layer was swept away.

The methods practised by
are rarely those of sound agric
Many European soils have bee

the pioneers in the development of a new country
ulture, but merely a form of shifting cultivation.
n cultivated for a thousand years or more without
uction, by the application of sound agricultural
sive cultivation has been maintained perbaps for
oil erosion or loss of fertility,

In recent years where the danger of svi] drifting is acute, means of culti

to minimize the risk |n some places the land has
. e land alternating with land under crop, in place of
the former large areas uader the same treatment. Incipient soil erosion through

d b fore it can proceed fur. Another practice is to

Saskatchewan and Alberta--

tand up to the extremes of climute.
Erosion through wing

erosion by raip js more ¢

itis no easy matter
to find species that will' s

generate a forest vegetation which Protects the soil; it is the sudden heavy
rainfall which causes most damige. Cultivated land on a slope may suffer from

erosion by water of two kinds: (a) a continuous slow removal of the good soil
(sheet erosion) and () a catastrophic wash-out (gullying). As preventive measures
the slopes can be terraced and culej

vated along the contours. The object of
this is to enable the soil to absnrb the rain as it falis witbout allowing it to set
up a flow over the surfuce, but it may be necessary to break the terraces at
intervals with spillways to lead accumulated water into drains or watercourses.
Alternatively, belts of unploughed

vegetation may be left to break a run-off
By such means, coupled with the growth of a leguminour plant which can be dug
in to add nitrogen and humus to the soil, planters in tropical countries have

been uble to check erosion even where the rainfall is excessive. Such a system
of contour terracing has been practised in China {rom time immemorial,

But wherever torrential rains occur there is always o danger of gullies being
started in the bare soil. Gullying can be initiated either by careless methods of
soil management or, on grasslund, by over-grazing which bures the surface. |[n
the early stages such Rullying can be checked by throwing dums across the gash

sediment to
dly growing
8 creeping leguminous

water and filters out the silt, but binds

me time gathers nitrogen.

The examples of erosion hitherto des
thinking exploitations of the soil by civi
be given, however, to what is takin
farming. In the first place, §

the earth and at the sa

cribed are those th

Iize.d man. Considera(ion should also
€ place in Africa under natjve systems of

t whereus Europesn furming

8t are due to un-

are not valusble (o
. the African trip s,
the other hand, are for the most pa iNni on

mitive s'age of “shifting

+ p:thaps
After two nr three

-
55’ 0, s
. AJ . ) » ' N '
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exbsusted, and when
years of continuous cultivation the soil begins to b‘i“:::eublndoned and & new
that takes place and weeds become intractable, thel’? course of time recovers
Piece of h:d is taken vp. The 'b"'don“:np‘::,g :nder this system ‘t"“";
i i tion agsin, jon at an
::lﬁc.lentl.\ mble:;:::: .': l(:m::;:nl'l.nd as is sctually under cultivat
quires severs

i i domi-
One time. tribes, which pre
he Bantu ealth
great importance is that t represent W
N tA‘m(b:::::::.o:"“: 'h.p:r“t“tm"m. e c.";:.u'hi';‘:ey ‘:u pot eaten{.
ate in es N ic pur . beasts 0
i o econom . they are not be
and position, but serve little or n ot milked; they B
. tribes they are time every native
except ceremonially ; by many manure. At the same vion in the
burden. and th:mir d.::: ::ul::l:er he ?wnl. for on that depends his po!
anxious to incr

i ined peace, the
tribe. le has maintain beea
., since British ru e iocroase has bee
Wilbpoin tlh:io'::“l:ufe‘i’:::::Zu:c‘lnvery markedly, and tbis increa
human populs

s k. The
bers of livestoc 9
increase in the num is destroying
sccompanied by an even ‘“‘tt::PPOd tbe means of sustenance .nid l:esdiueu to
snimal population bas fur outs hich ought to be recupersting in

issi rting in
ealn s soalrated s THE oo b e, eorin
be brought 1810 cum'l:tbl sbout the yesr 1920 the main stoc d altbough fully
1923, stated !h““",m ) hyir optimum carrying capacity, .n] pulation has
teserves had sttained the ked.” Since that time }ha c:tt omp:nd bas been
stocked were not ov(e“‘tro:rou;b presistent over-grazing, t,.:e: bare, and thus
roughly doubled el O ven where it hus O Prvecielly on the billsides.
beaten hard iato little P:d o;un to erosion from rain, ”pec“h {uted; the climate
large arews have besh I; us of the soil rapidly becomes “| " { fierce intensity,
Under cultivation, the -::: of drought followed by rainfal :n Furtbermore.
produces reru:;::at’o piclre‘rosion- widespread unddd:::‘:::il:: ?:d wasteful form :;f
with a result ractises a erd of cattle
the native population n:t (:::ﬁ?,ned. keeps a vast .unez‘:"“:::;,: that femine
agriculture but, as slrea yo" in large numbers. l-t is sm be avoided the native
including tbe d"“““n‘;. of the tribes, and if this is t:“ic.u soil was never
is never far away from .oetbodl or limit his numbers. ithout attracting much
must either change bi”: been developing for ’e'.“h‘:)f the desert may speed
rich, and soil '”'?:::ched the stage where the growt
notice, but has no

up catsstropb icslly.
it is only recently that ¢t
The problem and the means 0

. ) been realized.
ion in Africa huve ingl
h: dt.tn::::: f“e;'::: however, occu;:;eflt 3;:6:9:;'“:":'_
attack ; y . and i
jous Government reports since l‘)t“)Mﬂc‘l this yosr that
promioent plses ‘: ;t-:c:dale'l report on his tour gbro’uﬂ
rom osion conscious. . .
dent from Sir Pr-l‘!“‘“ have beconie erosion consci O es of misuse of the soil
all the African co ) be done before the arrears o ch educated to systems of
Much ye¢ reml‘l;!;:‘(;n the native populn;i_or cd‘ " Drastic changes in native
ired, an . ility of the Jand. enditure will be
:::u:;:: S:lch will mail‘“'";th :bl:::. laml in many cases ::’i:er::i “of o patic
custom will meed to l: :’l"","b‘ found within the limited T
)
enlted for which can )

Jsr colony.

“ The regeneration of wested lnuds' :
ing, so as to allow the returs 0 e e and donges by

O ot eering is needed to check ru e aught the vi

o em;:‘: the same time, cnltiv-tor:i mn:ttr ioe 18 ¢4

tations i d of vegetation
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Such measures.
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::;&‘l;;ﬁtcx:x:k:n thf. numb.er of cattle. This must be done by way of purchase,
o oine woel;nl:emals d.ISCBl'ded would at first be practically valueless for food,
sucoessivel ube required to turn the carcasses into fertilizer, and, later, into
" reductio:‘ t:ler products as the quality of the cattle dealt with improved.
he in the number of cattle or sheep to one-half would not only relieve
t pre?sure on the land, but would give the native owners some chance of
:xlx,provmg the quality of their livestock, both by selection and better feeding:
me:::a:fa.t cg)l'e.seut numb.ers only are valued. Education should alio be the
Y  inducing the natives to use cattle economically for milk or meat and
t traction, or at least to sell them for food. One cannot escape from the fact
howevex:, that forcible limitation of the number of cattle a man may hold will be
::%rav: mterferen?e not oPly with tribal custom, but also with the dignity of
s: wl:i ::l?. One idea which has its attractions is that a special token currency
o‘n. !ntroduced for the purchase of native livestock that would constitut
a8 visible displsy of wealth and status. onetnte

o .Z:Ze?:::ivf::g:::;aflf:::itnl;e the etducatiolr: of the natives in the adoption
ng—a ro ation that would include the legumi-

:‘:’i‘l’? c;’-';::-‘:;dc;hus help th-e na.twe dietary as well ns restore nitrogen t§ the
being tavght o ﬂl::p:::.makmg is anofber means of maintaining fertility that is
Dresant oo unles;:e:']e;‘:: :‘f)nc:n cann(l)’t inc:euse or even wmaintain his
X w to use bhis plot of land so that it will
:?::?tn:?nﬂi;ﬁxe food. Demfmstrations have shown how it can be done
before the improwed a stre.ngthenmg of the agricultura! staff and years of effort
large scale oo ure p:acuces‘are taken up. Effort in all these directions on a
vation. the qen 4 igsen ne.cessny. Many of the tribes are on the verge of star
the pressure upon it’ll::wmg apace, and as the cropping or grazing area shrinks
interest rate . Res O_II:.els. greater an'd destruction proceeds at a compound
Governments, bat onp:)l:“lBl'lEy for action must lie not only on the colonial
trustee for th; ¢ e ntfsh Government itself, which has declsred itsel!

native populations and must save them from themselves.

(The Empire Cotton Growing Review—January 1938)

Research Rotes.

Jassids on Cotton.

T . .
m"o:ao; :':t;:e;m;; Jaas:;!a are !out':d on Csxbodia, Uppam and Karungsnni
Tormen 1s tn commn:‘:-a :lwuuns. Dist. and the other E. formosana Paoli. The
rme and more abundant, and is recognisable by s pair of black

.
dot. one on e.cb ol ‘h‘ .PiCﬂl .nd 0( ‘h‘ ‘Q‘menn "h‘ l.t'e' occurs ) ¥

ui
the absence of black dots, uished by the faint browa patches on the wings and

Both
plam “pt‘l:iet :yt':::i.d"(d :.dulta feed on the leaves from underside by sucking the
D e, ith the o of their stylet like proboscis. Severe infestation by the
y affects the growth of plants. Young seedlings ma':nsnc);umb

.nd o‘der phn(s mome "unted in llowtb. lhe curlin w rgIins 0‘

and cream coloured patches on thom:: n:lkm" the upper margins and the chlorotic
infestation. erside are the chief symptoms of jussid
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several plants like Brinjal (Solanum melongena), Bhendai
sunflower are known to be infested in varying degree by
suffer most and exhibit tbe characteristic

Besides cotton.
(Hibiscus esclunius) and
these jassids. But Bbendai and Brinjal
symptoms.

Eggs are laid inside the plant tissues such as tender petioles, t.wigg a'nd
succulent leaves; they are translucent and slightly awl shaped. Egg period varies
from 5 to 15 days. Nymphal period occupies about 10 to.lz days. There are five
instars, and all the instar stages are passed on the underside of the leaves. plder
nymphs develop a tendency to become gregarious and c'rowd on th-e underside of
the semi-dry basa) leaves. Both the sexes are present io the field in almost equal
proportions; they are koown te live up to 23 days.

ays with Nicotine have given very good results against adults and
nym(;::.t::;e':irnlzy the latter. Lime sulphur and Bordeaux mixture sprays and

sulphur dust bad practicslly no effect on the pest.

Agri. Research Institute ; M. C. Cherian

Lawley Road P. O.

Coimbatore. 11 -2—'38. M. S. Kylasam

Rgricultural Fottings.
BY THE DEPARTMENT OF AGRICULTURE

The Protection of Orange Trees Against Disease. Food and. industrial crc.)ps
are essential to the life of man, but ever since the dawn 'of history .vegetlatu?n
in all forms bhas been subject to the ravages of pests and dns'ease. It is on y. 1:
recent times that the magnitude of this waste bas been realised. In the Unite

States it is estimsted that loss to-day due to plant pests and diseases amounts to

Rs. 3,233,000,000 annually.

In India millions of people are dependent on crops for food and other neces-
sities of life and for this reason it is of piramount importance to find means to
protect plants against disease.

Oranges sre among the most v .Juable of crops grown in South India and one
of the main centres of cultivation is in the taluk of Razampeta, Cuddapsh
district. Ip recent years in this area growers have been incurring increasing
loss d.u: go a disease called MOTTLE LEAF or * FRENCHING *. This is known
to exist in many parts of the werld. Towards the end of 1935 the disease assumed
s more serious form in many gerdens. The problem of how to eradicate it was
immediately taken up by the agricultural depsrtment.

Although the neture of the disesse is still obscur
definite. In its early stages y.llowish patches -ppear;e':‘:e::u::'eon:‘oi::.o?uil:e
leaf and on both sides of midrib which is in contrast to the colour of the I‘o:l
“i; whole. ' In a more advanced stage the whole leaf with the exception of the
midrib turns yellow. Incases where the trees have been allowed to remasin

in this condition for some ti
time the leaves assume a pec
ance which is characteristic of stuted gromth, peculiar congested sppear-

Meth
ods of control are simple and inexpensive. It is necessury to spray the

trees with s wash co
given belox | mposed of zinc sulphate and lime, the recipe for which js

Zinc sulphate

e 21bs.
Slaked lime . 11b
Water 20 gallons,

In the rainy season a pound of cisein may be used as an ndhesive
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mm;ril;:(t;:atm;nthwas u.quite succ.esaful in the garden of M. R. Ry. Badri Jaya-

At ::(rsot z;)s km({ly furnished the following information f.r publication.
treated speacty e ba_out 25 per cent of 'the trees standing in the garden were
o n.w mg’ (:s femg repeated four tfmes at intervals of from 15 to 20 Jays
obtainen th a ° September. In view of the entirely satisfactory results

ed the remgmder of the trees, about 210 in all, were sprayed from Janu:

onwards. The cost worked out as shown below. e

Zinc Sulphate 128 lbs. at 4 ns. per ib. Rs. 32 0 0
l:ime 64 lbs. at 4 as per 1b. 4 00
Cost of labour: Hire on 20 gallon
sprayer for 8 days. 8 00
16 coolies at 4 as. each. 4 0 0
Wages & extra wages of
messenger at 10 as. a day. 500

Total Rs. 53 0 0

——

The following statement shows th
e i
leased during each of the past four ye.)l’:;“(’unt for which the garden has been

Year. Amount realis.d Remarks
by lcase '
:3354 Rs. 3,400 No. disease.
1936. . 5,200 do.
. 1,800 Very badly affected.

1937.
937 5.025 d.Completely free from the
1sease after four s i
- . ) prayings,
may bl;ea(::;P:r ::umntes that during the past year the increased return which

e viewl ‘nt to the effects of disease eradication is Rs. 2,720, -
sprayed liud&:ﬂtheﬂsuccess thus obtained large numbers of treui are nuow being
o an plfe; ty 2,511 have bee}: treated. There are twenty garden owners
the lomn de‘:no‘:str::o:‘:?llazgpi:"’u ::e next four months it is anticipated \hat

t vise the spraying of ab: iti

I ) out 2,000 ad
ancie:f::oo';.:;:ti n; Palm Jng(‘ery. The making of jaggery in Pl'ln:h;::;::' ::e:;
seversl parts Re : ustry and is Practised mainly by the tapping communities in
S ] o: the Mudra!f Pr.e.sndency, notably in Tinnevelly and East Godavari
i d“.k co!omg todthe primitive methods used in its manutacture, the jeggery
bt ar ur and of poor quality, and is, therefore. not consumed h

Palmm sug.ar factories for refining inte white sugar. e
for that r);::l;njag;er‘y is said to have certain medicinal properties, and is valued
or t Scientiﬂc; litei:im work done at the Bose Institute at Calcutta, as reported
quantity of Ason ure, hn.a sho.wn that the juices of the Palm contain a larze
Shat Patearrat 1¢ Acid (Vitamin C) in a stable form, and it may be due to this,
which Is tot theruery is favoured, but no duta exist as to whether the Vitumin C .
oroposed o inve::::tt:btl:' is present in the jaggery made from the juice. It i‘!.

. e .

ries ot Cotmboront problem in the near future in the chemicsal laborato-

With the passing of the Prohibiti

ibition Act in thi i
use of the t ! s Presiden i
e trees, til) now being tapped in the districts, is o lerciz'u: b:r:ubl:"“ l't:
m.

solution lies in making of a
superior Cocon
::‘I):lnyt:h palms, for direct consumption ::“:‘:l")'.: ‘f Jagery from e
uct now available is dark in colour, of i
tlavour ; all the three factors militate ‘agai:(::rig:.

sumed direct.
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_The production of a better type of jaggery from palm juices has been the
subject of investigation in the laboratory of the Government Agricultural
Chemist for sometime past and experiments conducted in connection therewith
have been attended with a considerable measure of success.

At the outset, it may be mentioned that palm juices are in no way inferior
to the sugarcane juice in point of sngar content or purity. They are found to
be even purer thun the latter snd contain in general much less reducing sugars
than the sugarcane juice The palm juices are. therefore, as suitable as cane
juice for the production of good quality jaggery and sugar and the failure to
obtain such a result from the former is apparently due to the defects in the
traditional method of manufacture.

It may be pointed out that in the tapping of sweet toddy for jaggery making,
it is the local practice to add excess of lime to the receiving pot with the object
of preventing the juice from undergoing alcoholic fermentation. To produce
good coloured jaggery from these juices, the first and most important step is to
delime the juice to the correct reaction. In the local method, this is not done
and bence the dark coloured product. It bas been found as a result of numerous
trials carried out in the laboratory that addition of a suspension of super-
phosphate to the juice till it reacts neutral to litmus gives satisfactory results.
The operation of deliming may with advantage be avoided, if other means are
found to prevent the juice from fermenting during collection.

The delimed juice is boiled, allowed to settle for a few minutes and then
decanted. The decanted juice on concentration in the usual way yiclds a
jaggery better in colour and haviag less of the flavour than the one prepared
in the ordinary manner.

A produce almost white in colour and almost free from the charactex:is.tic
palmyrah flavour may be obtained by filtering the delir.ned and boiled juice
through paddy busk activated carbon and concentrating the filtered juice
in the usual way.

For the preparstion of high quality,
the treated and fitered juice should be concen
111°C and the rab so obtsined may be sllowed to
and then centrifuged.

Choap way of Polishi
requires preparation be
every day commuodity we

After harvest the rhizo
pans with cow-dung water 8o
adhering rootlets, scale leaves 2

white sugar, by the open pan process
trated to a temperature of 110°—
ripen for about a week

Like most of other farm produce turmeric

ing Turmeric. r ]
Turmeric is an important

fore it is put on the market
1l known in the Indian household.

mes (raw turmeric fingers) are cured by boiling in
d drying in the sun. They are then cleaned free. of
nd particlcs of earth, The rough coated dirty

i i i llow, in which

i transformed into @ smooth attractl.ve bright ye ,in
:::t:l;tri';l:::l;. l‘or:the market. This process of cleaning is termed polishing.

An improved method of polishing evolved by the Agricultural Department

i bsrrel of expanded metal 2’ long by 3 feet
Gapios 8 horizontallt moun‘;le:l“ ‘either end for rotation by two men. The

i with a han ! ' A g
:‘r:‘e'l'::k‘::o: ic‘::adl'ue‘of about 70 Ib. of cured (bo:lefl and dned; ;u;er:)c ;‘hl::;
is polished in sbout 7 minutes at the pormal working SP;“’ :)he O R P e it
the bairel. Tbe steady rolfing e cle;:; ;:e‘:nro::’c::ered on the outside

. The expap A
:vo:':l: o.n ::uh:‘:‘.::;‘:n: ::(‘:voven wire which serves to retain tbe_m:ia:‘l:;:lg::g:;
turmeric :itbiu the barrel and at the samé time allows the dust an
escape during polishing.
When the polishing is com
after continuous rotation of the

ed colour is obtained

the requir
when , he full length of the

te i. €.,
o door which runs t

drum, 8



80 The Madvras Agricultural Journal {Vol. xxvi, No. 2.

barrel is swung open and the entire charge of turmeric is emptied in a few
seconds into a gunny or basket which is placed under the drum.

" The normal output of such a polisher is over one ton of polished turmeric
per day of 8 hours at a cost of about Rs. 0—10--0 per ton (in Coimbatore district).
By the Jocal method in which the turmeric is polished by the use of bsmboo
baskets, the average cost of polishing is Rs. 3/- per ton. The new polisher
drum effects a saving of Rs. 2—6—0 per ton or taking the average yield per acre
88 2 tons of polished turmeric, a saving of Rs 4--12—0 por acre is effected. This
saving is based on a rate of wages of annas four per day for man and annss two
per day for woman cooly.

The polishing machines have been built at a moderate cost—about Rs. 30/~
are easily portable and sre available with the Agricultural Department for
demonstration and hire at cheap rates in all turmeric growing areas of
the Presidency.

An Account of the Tour of the Second Year B. Sc. Ag.

Students of the Agricultural College, Coimbatore.
By K. S. SANKARAN & R. VISWANATH

In accordance with the usual practice in our College, we started on an
agricultural tour in the southern districts of the presidency in the early part
of January.

We all met at the Agricultural Research Station at Aduturai on the
morning cf the 3rd. This station was started nearly two decades ago with
a view to evolve improved strains of paddy from the varieties commonly
grown in the locality and also bring about other improvements in the culti-
vation of paddy and other crops in Tanjore and the neighbouring districts.
From what we saw and heard during our short stay there we were convinced
that within the short period of its existence it has achieved an amount of
success and popularity which those responsible for its inception could have
hardly dreamt of. A visit to the farm will easily convince anybody about
the useful work done there in the main crops as well as in demonstrating
the immense possibilities of cottage industries like poultry rearing, bee-keep-
ing etc., in augmenting the resources of the villager.

Our next place of halt was Tanjore. Whila there we paid visits to the
Borstal school, and the newly opened Agricultural and “Malaria ™ Research
Stations at Pattukottai. On the 8th we reached Trichinopoly. The next
morning we visited a tanning factory run on most up-to-date lines and learnt
in detail tha process of ordinary and chrome tanning of raw hides and skins.
We spent the afternoon at Lalgudi. The working of the Lalgudi Sivagnanam
Co-operative Society is amply demonstrative of the place of C»-speration 1n
Rural Development and fully substantiates the truth of the obsgervation

“If co-operation persists Rural India exists
If co-operation fails the last hope of Rural India fails ™.

Before leaving Lalgudi we paid a hurried visit to the grand anicut and
saw the new Canal of the Cauvery Mottyur Project—a project rendered
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possible by the now famous Mettur dam, admitted on all hands as one of
the recent Engineering Wonders of the world.

Leaving Trichinopoly on the 10th we reached Pudukottah the same
afternoon. Thanks to the facilities which we enjoyed at the hands of the'
Stete authorities our stay there was a very pleasant and instructive one.
Though agriculturally the state is not blessed with the bounties of Nature the
capital town has a fascinating charm of its own, with its well laid-out streets,-
broad roads, a protected water supply, electricity and several other amenities, -
which many more important towns in the south of India can hardly boast of.-

The 12th noon saw us at Madura. The buzz and stirring murmur of the'
streets of the Temple City, the Eternal Bells of the temple of “ Madurai
Meenakshi ”, the historic Tirumalainaick's palace and the ever open shops of
the city afforded us an unique opportunity for recreation and temporary
relaxation. The next morning we visited the municipal sewage farm where
the cultivation of various forage plants and fruit trees is undertaken on
extremely profitable lines. This showed us very clearly the high manurial
value of tcwn sewage and how a judicious handling of the same really
results in the winning of ” Wealth from waste "

The next three days were spent at the Agricultural Research Station at
Koilpatti. The visitto this farm added considerably to our knowledge of
the dryland cultivation in the south of the presidency and we were glad to
be told that the farm, the oldest in the presidency, has really been able to
do a large amount of good to the ryots of the black soil area of Madura,
Ramnad and the Tinnevelly Districts. Dindigul was our last place of halt.
The cultivation of the betelvine, grapes and tobacco attracted our attention
here, as also the manufacture of cigars and scented chewing tobacco. We
returned to Coimbatore on the 17th night. Though all-too-short, as it now
appears, the tour was very enjoyable and instructive and we express ?ur
sincere gratitude to all those, official snd nonofficial, who spared m? pains
to make our visits to their respective spheres of activity as instructive and

pleasant as possible.

Crop and Trade Reports.

The average of the areas under paddy in the

Paddy --Final Forecast Report. ding 1935—36 has represented 153 per

Mudras Presidency during the five years €n
cent. of the total area under paddy in India.

The ares sown with paddy in 1937—38 is estimated at 19.043,?00 ac::st::
against 9,706.000 acres for the corresponding period of the prev:ous.yeatr a:;ceed‘
finally reconied area of 9.889,532 acres in 1936—37. The pres:nt est‘m:: ee :rea o.f
the final area of the previous yesr by 1'6 per ceat. but falls short o
10,200,160 ncres in an aversge year by 15 per cent. ;

One million four bundred and forty-eight thousand acres have been reporte

. a8
28 30wn since the last December forecast was issued. The e;:e;tat;:a:iov:;)(’.v:lm
large in the Carnatic 1359.000 acres) North Arcot (”5'(-)00 ‘a)cre mber and January
%cres) and Tinnevelly (145,000 acres). The arca sown in ece
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greﬂt r th n h
was € an that sown n
1 t'le cofrespond‘"g per lod O! thE !

The area
Thonn under second crop paddy is expected to be slightly ubove normal.
rvest of the main crop of paddy is in progress.

The yield i
Salem, T);njl;ir;s ;lx:::tedqto be normal in Kistna, Guatur, Kurnool, Cuddapsh.
where especian'y o Ara, South Kana\tn and the Nilgiris and below normal else
60 per cent. of the “or"an‘“p“' ““f‘ Tinnevelly where it is estimated to be 80 and
works out to 94 per ce:‘: ‘;“Peﬂwely. The seasonal factor for the Presidency
Crop Report of the -0 'the average as against 97 per cent. in the Season and
94,756,000 cwt. of clenne:re-v ious year. On this basis, the yield works out to
cleaned rice or 12 per ¢ rice. This represents a decrease of 1,133,000 cwt of
of cleaned rice in t:e see'r;;nw:xn:néompared with the estimate of 95589.000 cW!
in an average year is estimated at 1:)2?0:7?)’0(:)’::::.':: cl‘:::v:: :isceye". The yield

The w i

‘"eponesof‘re:z‘;mpme of paddy, second sort, per imperial maund of 8% Ibs.
Chittoor. Rs. z—uzc(;rt.ant rparkets on 7tn February 1938 was Rs, 2-12-0 in
Tinnevelly, Rs. 2—8—0 " VYll:uﬂh“nﬂgﬂr. Rs. 2—10—0 in Guntur, Madura and
Ellore and Masulipat in Vizianagaram, Anantapur and Hindupur. Rs 2—6—0in
mundry, CUGdalo,-g a:]n, Rs. 2—2—0 in Vellore, Rs. 2—0—0 in Cocanada, Rujab-
Negapatam and Rs :.n—lobfbngalore'.ks' 1—13-0 in Kumbakonam, Rs. l-—.IZ-O in
published in the last in Conjeevaram. When compared with the prices
prices reveal a ris freport, i. e. those which prevailed on 3rd January 1938. the
cent. in Masulipa;; ;l per cem'.i" A.'"""“P“'- 8 per ceat. in Guuntur, 6 per
in Cocanada, Raiahml;ndp" cent. in Hindupur and Virudhunagar and 3 per cent.
15 per cent. in Ne ry and Ellore and a fall of 24 per cent. in Kumbakopam.

gapatam, 11 per cent. in Madura. 10 per cent. in Conjeevaram

and 2 per cent, in Tinn
! . evelly, the pri ini i i izi
Cuddalore, Vellore, Chiuoo:'and Mp:l:::‘:l‘:ﬂmml seationary in Visiansgeram:

Gingelly—Thi
y—Third Report. The average of the sreas under gingelly in the

Madras Presidenc i
y during the five ye i
cent. of the total area under ginzelﬁyair: le::il:! 193536 has represented 152 per

Thea i i
acres, w;’:;::; wm:i gingelly up to 25th December 1937 is estimated at 546,400
ponding period ‘pare wnth' the area of 511,900 acres estimated for the corres-
of last year, it reveals an incrense of about 67 per cent

Th . . . . .
Mnd“r::::‘s;:“::clr(ense in area in Vizagapatam, Nellore. the Central districts
othes o ang South anar;a p.anly counter-balanced by a decrease in area in th::
Bellary (—na.n .chre"v)a:am:‘nsAare marked in West Godavari (- 17,000 scres}
o , Nort ; )
and Coimbatore (plus 31.300 acrel:m (plus 13,500 acres). Salem (plus 27,500 acre
The main crop has been h .
arvested except i i
to be below normal except in Guntur, Cudd:p:: ‘::l.lomh' Tlom.h‘ vield s reported
nad and South Kanara, ' ore. Sa Taojore. Ram-
The seasonal factor for the Pro
) vince works out to 90
:; ag-.n‘l;t")l per cent. for the corresponding period of la:’t" wont-Of the aversge
e'yne is estimated at 66,30) tons as against 62,800 tons f Y e On this hasis,
period of last year, an increase of ubout 8 6 per cent. or the corresponding

The wholesale price of gingelly per imperi
to 3.201 tola.s) as reported from important pm‘:::e::‘.::“’:: 828 1bs. (equivalent
l}s. 6—9~ 0 in Trichinopoly, Rs. 6—6—0 in Salem and Tiann February 1938 was
(:ocunada. Rs. 6—2—0 in Ellore, Rs. 6—0-0 in Vizianng.“e“y' Rs.6—4—0 in
(.udd_elore. and Rs. 5-5—0in Rajahmundry. When comp:":' '!" $5--15~0 in
published in the last report i.e., those which prevailed on 3;: Jn::,:h the prices
ry 1938, these
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prices reveal 8 rise of approximately 10 per cent. in Rajahmundry and 6 per cent.
in Tinnevelly and a fall of approzimately 8 per ceot. in Cuddalore, 4 per cent. in
Cocanada and 1 per cent. in Ellore, the prices in Vizianagaram, Salem and
‘Frichinopoly remaining stationary.

Ginger Crop— Final Report. The area under ginger in 1937 is estimated at
11,000 acres in Malabar as against the actual area of 9.634 acres in the previous

year.

The yield is estimated to be normal as in the previous year. On this basis,
the tots] yield is expected to be 3930 tons of dry ginger as ageinst 3,580 tons in
the previous year. (Dirsctor of Industries, Madras). '

Cotton Raw. in the Madras Presidency. The receipts of loose cotton at presses
and spinning mills in the Madras Presidency from 1st February 1938 to 11th
February 1938 amounted to 6,379 bales of 400 1b. lint as against an estimate of
439,700 bales of the total crop of 1937—33. The receipts in the corresponding
period of the previous year were 6.314 bales. 6,285 bales mainly of unpressed
cotton were received at spinning mills and 692 bales were exported by sea while
2848 bales were imported by sea mainly from Karachi, Bombay snd Egypt.
(Director of Agriculturs, Madras).

College Pews and Rotes.

Students’ Corner - Students’ Club. Under the auspices of the Officers’, Students’

and Ladies’ Cluts, Mr. B. Chenga Reddy. B.A., recited and enacted some passages
from Shakespeare's plays, Tagore's works and Remaysana, on 9—2—'38. In spite
of his indifferent health, Mr. Reddy acquitted himself most creditably, engaging
the avdience for more than 2 hours.

« Agricultural students—their place in Modern Indian Society ” was the
subject of & lecture delivered by Reo Sahib V. Muthuswami Iyer with Reo Sahib
T. V. Rajagopalnchnriar in the chair. The spesker said that Agricultural
students should become more rurslised. He suggested that Agriculture can be
introduced in schools and that Agricultural graduates are eminently fitted to be
teachess. The President stressed on the importance of the study of Agricult'uul
economics and concluded by saying that Agriculturul graduatea. should be given
state—aid ond lsnds belonging to Temples and Mutts to be caltivated by them.

i . ting of the OfSicers and Students of the Agricultural College
“nd(;:c::::cyh l:a:?::te convened by the Principal, Mr. R C. Broad.foot, was held
on 15—2—18 in the Freeman Hall and passed the following resolution of condol-

ence on the demise of Mr. K. T. Bhandary.

j i t and sorrow on
* Thi ti laces on record its expression of deep regre s
the s:}::: ::c:n:n‘:imely death of Mr. K. T. Bhandnry.. Assistant D:rec$or .ot
Agriculture, Sslem, on 12 Februsry 1938, and conveys to his widow and family ita

candolences and sympsthy in their jrreparable loss.”
udents’ Union. under authorisation,

i 1 St
The Secretary. Tbe Madras Agricultura de :
c““\ulueﬂicned (ly\is resolution to Mr. K. G. S. Bhandary. Agruultural Demon
strator, Tiruppur-
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Mr. K. V. Chelapathi Rao, A. D. Kovvur A. D. Tanuku.

n P Somayajuly, F.M. A, R.S. Maruteru A. D Salur. ;
» P.C, Sehadevan, Asst, A, R. S, Pattambi F. M. A. R S. Adutorsi.
w M. Narssimbam, F.M.A.R.S. Sirugupps A. D. Guntur.

w M, Romi Reddi, A.D. Guntar A.R.S. Siruguppa.
4. Leave.
Name of Officers, Period of leave.
—_— e o I

Mr. K. Govindan Nambiar, for 2 months and
F. M. Taliparamba,
» L. Narasimha Acharys,
A. D. Ponner;.
» P. Abdulle Hsji Sahib,
A, D. Magjeri.
» R.G. Mal, A. D, Nanguneri.
w C.S, Gopalaswami Rao,
Myeology Asst,, Samalkota.
« V.8, Arayanaswami Ayyar,

Extension of L. a. p-

L a. p. for 9 weeks and 2 days from
p wee e 2,

L.a. p. for 1 month from 24—1—"38.
L. 2. p. for 4 months from 15 -2-"38.

L. s p. for S weeks from 10-2—-°38.
L. a. p. for ¢ months from 1-3-'28,

A. D. Nennilem. preparatory to retirement.
» S. Dbarmalings Mudaliar, Extension of L. a. p. from 192 - '38 to
Asst,, Paddy Section. 26-3—"%.
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7 days from 24—12—1937..

o -

o

Agricultural College and Research Institute,
. Coimbatore.

ADDITIONS TO THE LIBRARY DURING JANUA'RY 1938

A. Books.

Progress i y . 8. (1937). 2. The Potato: Its Culture,
1. ?olton C,“:,';,':z:::l. Stp::::.eivrt] (193(7). 3. Gresn and Gold: The Story
Usen, Erisiors a”;ertl Hadar. (1936). 4. The Garden of Gourds. Bailey, L. H. (1937).
;,j ':pf‘;:::';‘al Distribution of Fresh Fruits and Vggctai{les(;E‘lv)‘u:dJy.‘% 2; ::g
1 7 usbandry. a J. WG,
Revzan, D}‘]A'(lg;,)7)'7 . p::.::;jl:”o; ’;;:;:n: Farm zimals. Bull, S. & Carrog.
EV':;.'. ?1.937.). 8. l;iu;uc and Parasites of P ?“”EJ'-WB“;’”;}:"C?' g(é;rd"llt;én:
(1935). 9. Marketing ow,chx“c;:owie.nl’..a :)“ "(-1957). 11. American Agricultural
o "u" o R‘“gd'c::z Nzional Indus. Conf. Bd. Studies. (1936). 12. Tie
Condttons “"“’ lt‘::l La;td. Sachin Sen. (1937). 13. Vitamins, 2nd E‘dn..v R9¢3v7d.
e i 14. Smith’s Inorganic Chemistsy, Revd., Edn. Kendall, J. (l . ).
Harris, L. J. (1937). . .C 'I'oloty. 2nd Ed. Darlington, C. D, (1937). 16. Statistical
;‘i.wl:m;;'f;:’r:‘:: a:d Uss. Walker, H. M. & Durost, W. N. (1936).

B. Reports. .
i he Madras Agrl. Department for 193_6-'37.
P o'l’ tclhi:n? p&r;:?née:: éommittee. 2nd Annu-l. Report, 1936-'37.
2 (Bangtlor) in Itural Research Institute (New Delbi), Scientific Re’ports for
3 Jmperiel Agr cnl Agricultural Department Annual Report for 1936-'37 (Parts
o 95 Ben‘l. Provinces and Berar Agricultural Department Report on
:):l:tl)’;s:atg;n t;7‘01& carried out in the Northern Circ;§,7l9386. l»: :::ol;:;;
rtment, 1937, 8. an
b Operltion? oietl,(:g: ;'m:::‘:':f ulllt:;;ll't.o;:;?. 9. Report of the Min.ister of
Arare lnltltuh Dom;:;ion of Canade for 1937. 10. Report of the Minister of
e oy heA stralia) for 1937. 11 Fiji Agricultun} Department Annual
Beietin o o r Reports, 1936. 12. Minnesota Agncultura! Experim.ent
S m'mm:'k :to 19.;6. 13. Missouri Agricultural Experiment Station
orion S0 Anhus ‘P';93.6. 14. Moatana Agricultural Experiment Station
Work during the y:;;a. 1S. Nevads Agricultursl Experiment Station Annusl
43rd Anoue! Reporr;. of Control for the Fiscal Year 1936. 16. Annual Report of
l;eplt))r.t (::’t;::fsrlew Hampshire Agricultural Experiment Station for the Year,
the Dire

1935. L
C. Special Publications. b

t History and Appreciation of the Present Position

17. A Rﬂlt;: '::;::'f;:nt of Agzlock-Drnwn Implements, with Suggestions
with regard to by N. G. Charley. 18. Reports of the Imperial Economic Com-
for the future yrt.on Tobacco. 19. A Report on the Rehabilitation of the
mittee—3ist Re';;m and Crop Insurance, 1935-193. 20. Contributions to the
Dry Areas of Ach.m'“, Weasihering and Soil Formation in Siem by Blanck, et.
Kaowledge of se of Government Yo+Agriculture by A. P.Chew. 22. Rainfa]
21. The R“po:c,mumpﬁ"e Use of Witer in Santa and River Valley and Coastal
Pe“"‘::n .73 Water Losses under Natural Canditions from Wet Areas in
:;:i:l';e,rn Californis, Parts | & 11, 1933, d7(a). @ Review of the Literature on
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Stock-Sci .

and Etizleo;rluni::m‘;.d“b””'\' in "r“"f Trees, with Particular Reference to Pome
vation of Fl'uits' ~:’l£ \,h"/,- Bur, Fruvt Pro. Techr. Comm, No. v 184 The Preser-
19(8). A Study of f: }“.““"bvl"" by Freezing, Camada A r Dot @i N oo
ences betwecix xh‘-t [)L;:.l.{()rm"f‘_' _U' :‘ini.l Types und of the Fundamental [2ifor-
20(aj. Sheet Erosio sl srent 59']_5"““»" Abahami s Poly~l.0 0 Jast. Bzl 243
ments on Sugarean n tudwf. on Ceeil Clay 2 Bdd o050 21 Field bxperi-
Gumming Disa-ns: :)n{ J;;tr‘x.uf;d. 19331930 Juncics Agr. Do b 9. 2Ua The
23(a). :I‘he Mineral(?()n!e:\tzl;g.\‘lir.xc‘-.‘l:?,‘ui""'“ru,m Aor Dep Sar Ser. Bl 25,

D. Bulletins, Ftc.

24, Reworking Frujt Trees. §

Pastures  fanl. Sor. Ser. Buid, 2r.

Diseases N | R Auster, Age. Do, Iiadd, 502 25 Two Common
Buli, 323, olfb Shl?;s;{' r‘l'f,ec(.(.)us b‘"‘”o"roxnemm, and Internal Parasites: [l
Fruit lnvestigalions-e -“)Ek'".“ Of Orchard Trees. 1o, No 120 27 Deciduous
ii. Some Physiolngic‘al ll:;ff )“'Vll'onm‘em and Its lnfluence Upon Fruit Production.
Agr. Sci. Bull. 155. 28 'rhm? of Oil Sprays upon Deciduous Fruit Trees. U.S.
Cape Province, Somh.,\; " Cyanide Fumigation of Citrus Trees in the Eastern
174. 30, Farm Tenure ; rca, 29 'l he Onion und 11s Allies. Ibid. tudi. 171 and
Cooservation. o4, " lo‘wu; 1. Tenancy 1 roblems und thor Relanon to ’\V“”'

o Axr Exp Sta. Buil. 3310 31 \rops and Sotls intormation.

Louisiuna A. p. g
E. S, Bull. .43 32. Planting and Cure of Shelier-Beils on the

Northern ¢ Nai

Toid. 1795, 34, vt 08 U-S. Fure Bull. 1603. 3. ( onserving Corn Belt Soils.

of Moist‘u - Vitamin Content of Foods, US Agr. Dop. Mus. 1 1h. 275 35 Nources

36. Waterr: f(;f' Precipitation in the United States. shud. ieis Bril 3%
Pplication Efficiences in Irrigution and Their Relation to rrigation

Methods. {1y,
: Agr Exp. S . X . .
Budl, 348, Ar Bxp.Stn Bl 345 37, Stack Silage. Wani. Axr Esp 5™

E. Circulars, Leaflets, Etc

38,

Mim. Agr.(‘;:;rir;g‘oIHOpper. Madras Age. Dap, Leuf. 77. 3. Compousts Bng-
Agr. Exp. Sta. .Cir ‘3.2;‘“/‘( e . 40. Buffi-s for Terrace Outlet Control. Otlsho™?
42. 4-H Club Akricim4 - A Soil Resources Program for Oklaboma. 1b1d. Crr- 335-
Tank. 44. How to :r‘ul h“g‘.nc”mg Munual 43, How to build = sg?dc
for Oklahoma Livasxm-l ¢ and .b“ '\h" McPhet Terracer. 45. Drouth Rations
ing Club Members :; ’P“’. Farm Stead Improvement for 4-H Agr! Enginee!”
Flock Owners. lb;.l N' ;.\m"'_M“"“Rfmem for 4-H Club Members and Far®
ties. (.5 Agr. Dep .c o 3m 43 H“; 311, 346 and 350. 48. American Grape Vari€
Their Control. 5 ir. 437. 49. Production of Peppers. S0. Cockroaches sod

- 31 Bed Bugs. 52 House ADtS. tbid leag. 140, 144, 146 and 147-

-

The Madras Agricultural Students’ Union.

PATRONS

V. Arumugam Pillai, Sundaikamuthur, Coimbatore District.

Dewaa Bahadur C. Arunachala Mudaliar, Zamindar of Chunampet, Chingleput
Lodd Govindoss, Madras, ) [Diatrict,
A. M. Kalinga Rayar, Zamindar of Uttukuli, Coimbatore District.

Raja Sree Krishnachandra Gajapati Narayana Deo, Maharajah of Parlakimidi,

V. Madhava Rajah, Kollengode, Malabar District. Ganjam District.
Sir A. P. Patro, Berhampur.

T. A. Ramalingam Chettiar, Coimbatore.

Sir C. P. Ramaswami Ayyar, Trivandrum.

Dewan Bahadur C. S. Ratnasabapathi Mudaliar, Coimbatore.

' M. Sambanda Mudaliar, Coimbatore,

Vherarayan Thirumalpad, Nilambur, Malabar District.

V. C. Vellingiri Gouander, Coimbatore.

Raja Sir Venganad Vasudeva Rajah, Kollengode, Malabar District.

Dewap Bahadur C. V. Venkataramana Ayyangar, Coimbatore.

R. Jeebandas, Varnasi, Parlakimidi.

G. R. Hilson, Norwich, England.

Sri Ramachandra Ananga Bhima Dev, Kesari Gajapathy, Rajah Saheb of )
‘ Bodokhemidi, Berhampore, Ganjam.
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