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EDITORIAL gf)o\

Manures. The central purpose of agricultt.lre is t}Te feeding of p}iants
so that the plants and their products may benefit ma‘nkmd. ]I:\/Ianure:*},ltlc etrse-
fore, play a very important role in agriculture. It '1s well .nov\fn : Zia °
crop vields in India are very low. The average yield of rice 1.n n e
about 825 lb. per acre, but in Spain only one seventh of an icre ;s rt;qut :
to produce the same quantity. In the Neth.erlands, 2‘,700 Ib. of whea '13
produced per acre against 630 lb. in India. The y.leld of ilégatrcane ,Il‘n
Hawaii is 56 tons to an acre, but in India the average is only hons. .o

duce 81 Ib of cotton lint, India must sow an acr? ?f Ian<;l, w erec;is l'n
S fifth of an acre will suffice. That it is possible at least in
v ohout or?ecreas@ the crop vields in India is evident from the fact that
some’ c]iisesf t(i)clc:has b;en raised in the Central Farm, Coimbatore from about
;hgg(;elb ?o rabout 4,000 lb. during the course of the last fifteen years.

F number of experiments conducted in Madras, it is found in
rom a f ard manure, green manure, oil cakes, ammonium sulphate
general t}luat :::;Zt ph;)sphatic fertilizers, influence the yields of creps.
in some of the garden crops. Green manuring has succeede.d welll }‘]’“th
dd Qil cakes have proved useful for sugarcane. Ammonium su' phate
E:s b};en found beneficial particularly to paddy and sugar.cane, and it bproi
duces excellent results when it is applied as a top dressmgb over al ;sa
dose of cattle manure or green manure. SUPeT'PhOSPhate.Or onemeal when
lone has been of practically no value, but when it has been supple-
appled a(on nic manures or nitrogerious fertilizers, plants have raspon-
mented.v.'ltlr'lr;rqaar anic manure is a vital need practically in all tracts of
ded to 1t‘.d usandgShould be the basic manure. Special deficiencies of
our presi egcyhosphoric acid can be made good by other artificials, the
mtrog‘er; anofpwhich is likely to be profitable only in the case of irrigated
af:;:;:zx;der conditions where soil moisture is not the limiting factor.
c

The low prices of farm produce necessitate that manures and fertiligers
shall be used critically and with economy. -"I'he farmer has. t-o consxde.r
hat crops will repay any expenditure on fertilizers, and the ll.rr?xts of their
wh fitable use. The cheapening of the manures and the fertilizers would,
F}:‘:r;fore,bea step in the right direction. Greater supplies of organic
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manures are the primary necessity in a tropical country like curs. Agart
from the measures for the proper conservation of cattle manure and the
manufacture and utilization of poudrette, which are now increasingly adopted,
the production of larger quantities of green organic matter demands our
earnest attention. Public opinion is now crystallizing in favour of the po]if{Y
of afforesting waste lands. The planting of trees on road sides and bunds
has to be pursued with great vigour. Adeguate provision should also be
made for the proper care of the trees after they are planted, else the enthusi-
asm may wane, and the trees might altogether disappear. In many of our

districts the paucity of trees is so great that few trees would survive without
proper care and watch.

Though the practice of green manuring existed here and there, it is
chiefly due to the activity of the agricultural department that this practice is

now becoming universal for paddy lands. There is scope for the introduc-
tion of superior types and strains of green manures.

It is desirable to make a collection of all the plants that are used in
different parts of the world as green manures. Such a collection exists at
the Experimental Garden, Buitenzorg in Java. Throughout the world about

375 leguminous species of plants, shrubs and trees are utilized for green
leaf and green manuring.

The problem of manuring dry lands has received so little attention
even though over seventy per cent. of the area is rain fod. This is no doubt
partly due to the fact that when water is the limiting factor, intensive manur-

ing of dry lands becomes unremunerative. In moist climates, nitrogenous

fertilizers increase the size of the leaf and the usual consequence is greater
vield. Even though the efficiency of the plant as a user of waler increases,
the plant transpires, on the whole, more water. For dry lands, slow acting
bulky organic manures like cattle manure and composts of waste material
are more suitable. Green manuring of dry lands is the most aifticult propo-
sition in Madras, as it would necessitate foreqoing a crop once In three to
five years. The size cf the average holding in Madras is small, the pressure
on land is great, and the risk of the failure of the seascn is such that the
cultivator cannot afford to include in his rotation a green manure crop. His
endeavour is to produce a remunerative crop every year so that he can
subsist. Near Coimbatore and in Gujerat there is the practice of leaving
lands under grass for a few years so that it recuperates, and incidentally
some fodder is also obtained. The roots and the stubble increace the humus

content of the soil. The discovery of a suitable lequminous fodder for this
purpose would be an advantage.

We have not only to face the deficiency of the supplies of organic
matter, but we have also to depend to a large extent upon the foreign sup-
plies for artificial nitrogenous fertilizers, the consumption of which is fast
increasing. We invite the attention of our readers to the series of articles in
this journal on the manufacture of synthetic nitrogenous fertilizers in India.
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Dr. Acharya has shown that India imports annually about S0,000 to’ns .?i
nitrogenous fertilizers valued at Rs. 8 crores, and that there 1s. ev'ery justifi-

tion for taking necessary steps for the manufacture of synthetic nitrogenous
forti in this country. The industrialists will no doubt very carefully
femh.zers :; uestion of starting plants for the fixation of atmospheric
C(')tn81d:x: ;v:ry important country of the world is endeavouring to be self
:;;i?c?ient in the matter of nitrogen fertilizers.

It is well known that the effectiveness of nitrogenous fertilizez;s varieg

rding to the crop, season and management. Betwgen one an:a an.
oot : is variation, and the variation between region to region is
5"}0"}’9" ther.: 1lﬁav e num]:;er of field trials must, therefore, precede extensive
- moretﬁ ial f:-;tilizers. In the initial stages, serial experiments embracing
u% O farge n mber of places seem to be called for. On the basis of these
ot L'arqe m;;e possible to fix representative centres for further trials. The
rezzi::a?:a also correlated with the climatic and soil conditions. Such
::periments have been conducted in U. S. A. on cotton.

In most of the advanced countries, the financing of fertilizer purchafses
is considered to be a primary function of agricultural l?anks <';.m<:;q }clo:pc?ra wg
credit societies, and there is even subsidized m»anuxggci 59,8 (l)nlb gf z::o a:n
England. In Spain and Japan they apply for rlcec,'1 theo 5 f.o ‘ femlger;
and 50 to 60 1b. of phosphoric acid per .acre, and : zers

acre : but in South India where soils are only one
excee‘%s e 5'0 pt(:xrese tv:ro countries, it is normally difficult to expend more
e laOst m15 per acre towards manures. Credit facilit.igs for the pur-
::h;anseRz.f man?;res would facilitate larger application of fertilizers, and this is

very essential particularly for crops like sugarcane, coconut, arecanut, betel

leaf and plantain.



MANUFACTURE OF SYNTHETIC NITROGENOUS
FERTILIZERS IN INDIA

Part lIl. Processes for the Synthesis of Ammonia
BY C. N. ACHARYA, M. Sc., Ph. D, A. I. C.. F. A. Sc.,

Indian Institute of Science, Bangalore.,

It has been mentioned in Part II of this series that the synthetic process
for ammonia was first worked out on a commercial scale in 1913 by Haber
and Bosch and plants were erected at Oppau and later at Leuna (Meresburg)
in Germany to carry on the process on a large scale
between them, are now equipped to fix nearly a million tons of nitrogen per
year. The working details of the Haber Process were xept a close secret
even after the close of the War, but the principles underlying it were success-
fully developed into commercial practice independently in cther countries,
e. g. in America, France, italy and England. The chief of these mzaitied
processes are those of Claude (France), Casale (italy), Fauser (italy), M:nt
Cenis (Germany) and F. N. R. L. (U.S.A). The main differences betw -en
these methods lie in:~ (a) the source from which hydrogen 1s obtained ;
(b) the method of separating oxygen from the nitrogen of the air; () method
of purifying hydrogen and nitr ogen ; (d) nature of catalyst usad : fe) tempera-
ture of reaction ; (f) pressure employed : and (g) method of rems
nia from the system.

. These two factcries,

ving ammo-

Some of the main technical differences between these me

thods are
shown in Table L.}

TABLE 1. Comparison of Synthetic Ammonia Processes.

. Reported Reported Redireulition
Method. l’r:;[;urc I'cm. cnn\[crsinn of unchanged Clatalyst.
’ L maximum Lases
Mont Cenis 100 406) 40 Yes Iron Cyvanide
Complex.
Haber-Bosch 20) 550 8 Yes Ir i granules
.. prnm‘““

Fauser 300 500 125 Yes Do.
F.N.R. L. 3(X) 475 30 Yes Do.
Casale 750 475 40 Yes Do.
Claude 900 600 40 No Do.

The world installed capacity for direct synthetic ammonia production
was distributed in 1934 among the several processes as foliows :— Haber-
Bosch 352% (mostly in Germany), Casale 149 {in France, ltaly, U.S. A.
and Japan), Fauser 11'9 (in France, ltaly and Netherlands), Claude 94
(France and U. S. A.), Imperial Chemical Industries 8°S (Englana®, Mont
Cenis 80 (Switzerland), Nitrogen Engineering Corporation 6'5 (Nzrway and
U. S. A), General Chemical Co. 62 (U.S.A)LFNRL20@ S A).
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The above processes can be grouped broadly into two clésses —

(1) those which work at low or moderate pressures, and (2) t}_lose which woz::
t high pressures. To the former class belong the Mont Cenis, Haber-Bosch,
;‘au-zr and F. N. R. L. systems ; and to the latter class belong the Casale

ude processes. .
and S}iz s dv:ntages of working under high pressures are :— (1.) }'ihe capacity
to handle more material in a given reaction space, com_pared w1t‘ processes

o sures ( thus " convertors ” of about 25 inches diameter e}nd
l{SQInfg lto}‘:re:;r:tscan synthesise 30 tons of ammonia ;::far day in :('he hlgh

o tem, as compared with the Haber-Bosch conyerters of dia-
e foet h 'I ht 20 feet and walls 7 inches thick. (2) Higher percentage
meter 4'feetl ’I?lflxgs the Claude and Casale processes achieve 409, conver-
C'CmV(.?TSlon- L']a' e; ainst 87, obtained in the Haber system. The Mont
51onvm'to arrfmom ‘angexception, since it obtains the same high degreé (?f
Cenis lsf ho#evertlhouqh it works at 100 atmospheres pressure only. This is
conversion even tive Iron-cyanide ‘complex whick is used as the catalyst.
due to the . ai l med by high pressure synthesis can be directly liquefied
(3) The a‘mmoma qf;nia whereas in the low pressure systems, it .has to be
:sb:ntzzr?:xtme; to fo,rm dilute ammonia and later distilled again.

ort

i ing under high pressures is the extra chance
¢ Tbj disa::gr:;aeg:;;;”g:;‘?; using very durable a.nd highly . reSistént
ol enhs nversion chambers. To obtain such resistant material \ONhIC.h
Wetal o tke ctoisfactorily at moderately high temperatures below 800°C is
o The case is, however, different when high pressures are
P r'wwadét);)s.h" h temperatures, as in the Claude process, where pressuges
c?rng)l’?‘te: {NOXOO :t;mospheres are combined with temperatures ab(?\{e 600°C,
oOrdir:ary types of resistant steel break down underlthez{e fslc‘m:n:::;_be;rh:f
practical application at the Claude process was delaye or o humber <
ill a satisfactory type of metal could be manufc?cture , suitable or. e
yearrS’st; At present a special alloy of nickel, chromium, tungsten and iion
f;u:s)zd c;.nd has been found to work satisfactorily.

The use of such special alloys, in addition to increas.ing .the cost of .the

ises csrtain important issues, e. g. as to whether. it ?Nl“ 'be p0331b¥e

plant, reises h resistant alloys in the necessary quantities in this country in

tf) prepare S;C should the foreign supply be cut off. It would, obviously, be

t@estzfaf(i‘;t'a process which would incorporate the advantages of high
wise

sure synthesis without rendering the use of such super-resistant metal
pres

qute neceiséry- int of view, the Casale Process has many points in it that
From tnis polveS to our favourable consideration. 't works at about
comx;nend themse { require the special resistant alloys needede for the
475°C and does}\/[nieover the " promoted " iron catalyst can be prepared
FllauFie plant it ?E T‘né method incorporates all the advantages of high
in this countr;{l itse a.nd has been adapted to work on electrolytic hydrogen,
?;fs:;::hs;?xtrpis‘:: special types of efficient katteries have been devised.
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Before going further into the choice of a final technique, we shall con-
sider in more detail the economics of the different methods of oktaining
hydrogen and nitrogen. [t has been estimated that as much as 70 to 75%
of the total cost of production of synthetic ammonia is involved in the pre-
paration and purification of the 3 : 1 mixtures of hydrogen and nitrogen,
required for the purpose. It is, therefore, obviously of importance to con-

sider which of the present methods in vogue are the most economical under
the conditions existing in this country.

Of the two components, nitrogen and hydrogen, the cost of production
of nitrogen is almost inappreciable, compared with the cost of production of
hydrogen. Thus, for fixing one ton of nitrogen, the volume of nitrogen gas
theoretically required is about 28,750 c. {t. at N. T. P., which can be pro-
duced at a cost less than Rs. 5 including depreciation on machinery; but

the cost of production of the necessary amount of hydrogen, say about
90,000 c. {#t., may easily go up to Rs. 200 or more.

The mmportant sources for commercial hydrogen are:— (1) Water Gas;
(2) Coke Oven Gas; (3) Electrolysis of water; (4) Steam-iron reaction;
(5} By-product hydrogen from the production of chlorine, fermentation pro-
cesses etc.; (6) Natural gas. Of these sources, Nos. 5 and 6 are not avail-
able at present in large guantities in India; and method 4 is not cheap,
since the reaction between steam and iron comes to an early equilibrium
and, moreover, the ferric oxide formed has to be reduced again. Methods,

1,2 and 3 are the ones generally adopted on the large scale, and the

extent to which they have contributed to the supply of hydrogen for the pro-
duction of synthetic ammonia, is shown in Table I1.*

TABLE II. Sources of Hydrogen for the production of ammonia.
Source, 1926-27 1933-34
1. Water gas 8‘;'0 57‘0
2. Coke Oven gas 30 250
3. Electrolysis of water 6'4 160
4. Other sources:— e. g. by-product hydrogen from
brine, fermentation etc. 16 20

Of the sources 1, 2 and 3, source 2 (coke oven gas) is available oniy
in Bihar and Benqal, since theze is no coking irdustry in cther provinces of
India. Hence, for the other provinces, the alternative is between scurces 1
and 3, viz. water-gas or electrolysis of water, as the source of hydrogen.

In the Haber-Bosch process, a mixture of water-gas and producer gas i8
used. The approximate corr position of these gases is shown in Table Iil.

Water Gas. This is prepared by passing steam into a bed of incandes-
cent coke, the temperature of which is maintained between 1400 C and
1000°C, when the following reaction takes place:— H,O +C-»CO + Hs.
Since the reaction is endothermic and the temperature tends to fall below
1000°C, a blast of air is frequently let in to raise the temperature to 1400°C,
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and the carbon dioxide evolved is separately let off. Thug, a p.or_-tion of' the
coke is burnt away to carbon-dioxide and only 50 to 607 of it is obtained
as carbon monoxide. About 1000 c. ft. of straight water gas are produced
for every 40 lbs. of coke (total) consumed.

TABLE III. Composition of Water Gas and Producer Gas.

Straight Water Gas Producer Gas

% %
Carbon dioxide ... 37 ?:
Ethylene 05 v
Oxygen i ‘
Carbon monoxide ... ... 423 ﬁi
Hydrogen 47:9 i
Methane - 0.6 oy
Nitrogen 3.2
Others 1 .
100°0 1000

Producer Gas. This is obtained by passing a continuous mixture of air
(7 volumes) and steam (1 volume) over low grade f:oal. The amount of
steam used per 1b. of coal gasified is about 04 to 0 5 lb.. One pound of
bituminous coal yields about 60 c. ft. of gas, semi-bituminous coal about
20 c. ft. and lignite sbout 28 c. ft.

In the Haber-Bosch method, as already mentioned, ; sultg?lﬁ mlxctlurezi ;f
water-gas (CO: Hz about 1: 1), producer gas ‘(‘Na :CO Z '?l.flt i.c Oxia;e :, he;
tional steam is sent through a hot catalyst of p}'ox';lottta errt o d,ro er
the carbon-monoxide is converted into an equivaien Tahmouno ' Y(routhl
according to the reaction CO +H,0»CO: +H:. X e pr ts o atgthiy
equal) volumes of water gas and producer gas are C .oien - nzi vo ot csi
stage hydrogen and nitrogen by volume of 3: 1. '_I'be mix 1:{rel-l remov;; ssed
through an elaborate system of scrubbers anfi purlhers,. w lih emove m s
of the other gases and impurities which are likely to poison the yst dur-
ing the synthesis of ammonia.

For the fixation of one ton of nitrogen, roughly 30,000 c. ft. of nitrogen

and thrice that volume of hydrogen are necessary. These correspond,
gas mixture of 70,000 c. ft. water-gas and 60,000 c. ft. of producer
roughly, to a btain this mixture are required about 13 tons of coke, 1 ton of
gas; and t;: ot 10—11 tons of steam. The cost of these materials could be
coa.l andla IOl:ed from the local prices for coal at any centre. It would not
easily ca cu;‘-\the sbove method where the price of coal is above Rs. 10 per
pay to aclO}:i tage of the Water-gas method is that about 100,000 c, #. of
ton. An.a :iae arz obtained as a by-product per ton of nitrogen fixed, which
carbo.n diox: e application in the later stages of manufacture, e. g. in adop-
'?:; :}l:;dqs;::r:\ process for ammonium sulphate or in preparing urea.

1

icity is available, say at a price lower

a cheap source of electrici .
th V;:e;eo per k’;v. yr., it i8 possible to use the hydrogen obtained by
el::h-ol;ysis of water in the manufacture of synthetic ammonia. Various
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special types of cellg suitable for the purpose have been designed, e. g.
(1) Knowle's multipolar cell and Knowle's column cell (hell type) : (2) Pech-

kranz cell {filter-press type) and (3) Fauser cell (diaphragm type). The
auser and Pechkranz ce

lIs have found much favour in the syntnetic am-
monia industry,

In all these cells, the consumgption of current is about 150
k. w. hrs. per 1000 c. ft. of hydrogen obtained which works out to 13,500
k. w. hrs. or about 1'5 ~1'6 k. w Yrs. per ton of nitrogen  fixed. Where D.
ransformer has to be get up and the total

up to 1'75 k. w. yrs. per ton of nitrogen
fixed.

The main disadvantage of the electrolytic methed s the high capital
cost of the electrolytic system as compared with the Water gas method. On
the other hand, the hydrogen obtained by the method, of electrolysis is very
pure and it ig unnecessary to incur the turther expenses of Rurjfication
necessary with water gas. Further, OXygen is obtained as a by-product,
which may find a sale and serve to lower the cost of hydrogan. In coun-
rolytic method {or hydrogen
cture of synthetic ammcnia

The comparative costs of producing ammonia from the different sources
of hydrogen have been discussed by Pollitt,? who gives the following lata
as regards investment and manufacturing charges :—

TABLE v,

Costs of producing ammonia from different sources of hydrogen (1930-31)

Investment per metric .\Ianufucluring cost
ton-yeur of ammonia

Source of hydrogen. Per metric ton of

Plant. Buildings, Total.  ammonis as 255 liquor.
$ $ ¥ 3
Electrolytic 198 25 22 3457
Water gas 148 22 170 33
Coke Oven Gas 141 19 160 44
Coke Oven Gast 94 30

* l)epending upon local cost for electrical energy,
t From E F, Armstrong, Chemical Trade Journal, November 1331.

93s, it has been obtained (1) by
-hot coal or copper; (2) by liquetyirg arr ang ihen
hich purpase the plants of Linde and Claude are best
: this last method ig practical only
On a small scale of where hydrogen can be obtaineqd very cheap. In the
Fauser process, 107, of the ammonia prepared ig mixed vith air and passed
through platinum gauze, when the residua} 9as consists mostly cf nitregen.
Of the above methods, Claude’s plant for |
quent fractiona] evaporation, hag given ve
of synthetic ammonia factories, and can
cases where water-gas is not used.

iquefaction of air and subse-
Iy satisfactory results at 4 nun.ber
be recommended for adoption in
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i ammonia, as such, finds scme appli.
. Dgrh_miiN: OQA:,) ﬁofgzggerf:t?sg};lams, most of i.t is con‘v‘?ﬂed' into
cahgn 1.n neuns ‘};m;nomacal fertilizers and urea or oxidized to n.xtrlc acid. .
denmhves,_e & Iphate is probably the predominant form in which synF}}ehc
Aramoniam sup ti:market and almost all of it is used as fertilizer.
Whoon @ eppears (‘m f sulphur are available, as in Sicily, Japan and U. S. A.
Where local supphes ¥ in and U. S. A., it is convenient to manufacture the
orbyne cres & ”.\ spa’:i for the preparation of ammonium sulphate‘.. In
necessary su-lphunc ag rmany and England, which do not possess sufficient
other countries, e. g. Ge rites, but which possess good depc?sxts of iersu;)n,
supplies of sulphur ;)]r oY be(—;n made to prepare ammonium sulphate oY
successtul atterr.‘pts daverbon dioxide into calcium sulphate, suspendzdﬂin
rassing a‘n?m.oma iﬂ C‘:nethod of preparing ammoni\.lm sulphatef a:l ef
water. This is ac e;ira”}’ obtained as a by-product in the manufacture o
nect:essaar:’ ig;;sogjcer gas used for the synthesis of ammonia.
water-g

ium sulphate in fertilizer practice,
But the popula.r Pre{ire?rzemi(t)fr\: rlr)lenz;:;::ning of this cen?ury. 'Beftore ;?i’
ey of ecent origin Soc}i(ium nitrate from Clile. Sodlum‘ m;;aﬁ su ai :
o ashion was 1o use fhat its continued use renders the soil a af ine nd
o the disadventoge ther hand, ammonium sulphate_ sutfers rtt;m he
e oo (\)riz. that the continued use ?f it renclie}:s ice; zid
oot disa'd rlayn:;g:’ght soils—due to the accumulation of sulphur .
acidic—especia

and demonstrations, are being

by s compans, boin Erop o Americ, (s pnducs the

;“ a?e izr:n;llli:;iiszr?g use fertilizers other; thaz:1 E;;’;?z’:;m: g.pamm;)nium
gricu ! suc e

T s s
Phosphate, ammonium ium sulphate. Indeed, itis now Pos‘? ef irposes
exceeds that of émmont nd to dispose of its products for fef'tx iz .dp t use.
synthetic ammaonia pld?h: necessity to manufacture su‘lphgrlc aci tor Oosess
without bei?}? ?::fe:pecial significance to Ir[;d;a, which does not pos
gypsum. 18 s ich sulghide ores.
any abundant deposits of iiuiih;;t::!nlccld. An importanf outllet for a@r?{)ija)

Oxidation o.f Amm:":mc acid catalytically, by mixing 1.t with fau"t A
lies in its oxiglchon f; finely divided platinum gauze; the oxlfies of ni rogeon
and passing it tl;r;l;?er loxidized and absorbed in dilute acid to form 50
so formed are fu
Nitric acid. i be used directly for the’manufacture of various

The dilute acid lc:rz nitrate, calcium nitrate, sodium nitrate, stc. Th.e
fertilizers, e g ammol'lof these nitrates, from the fertilizer point of view, is
disadvantage of somte re. This has been partially got over‘by admixing the
their deliquiscent na \; c;xlcium carbonate, gypsum or potassium salts. .'Ihus,
nitrate with bone-mea ; compound nitrates, such as ammonium sulpho-nitrate,
we have on the m-d rhe itrate, bonemeal ammonium nitrate, calcium ammonium
potassium ammomuzxdn:::: seL’lCh as Nitro-chalk, Calnitro, Leuna saltpeter etc,
nitrate and trade produ
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i inding i ~ ince they contain
Such compound nitrates are now finding increasing sale, since tuey contain,

in addition to nitrogen, other valuable plant nutrients such as potash
calcium, phosphoric acid etc.

For purposes of munitions and for the dye-stulf industry, the dilute nitric
acid has to be concentrated to 95—98}, by addition of concentrated sulphu-
ric acid and redistillation.

Urea. Another fertilizer that is coming into favour is urea, which can
be obtained by passing ammonia and CO- into an autoclave held at 130 to
140°C. Urea is rich in nitrogen (contains 46-67, N as compared with about
20% in cyanamide and ammonium sulphate) and is easily assimilated by
plants. An interesting fertilizer derivative of urea is calcium urea nitrate, In
which urea replaces the four molecules of water in calcium nitrate and
renders the product mauch less hygroscopic.

General Review and Conclusions. It is evident from what has been
said in this and the earlier parts of this series, that the manufacture of
synthetic ammonia offers the best starting point for covering the whole field
of nitrogenous fertilizers, e. g. nitrates, ammonium salts, urea etc.; and it is
possible to run the plant and market its products, even indepenaently ot
imported sulphur or gypsum, should it be so necessary.

Ot the different processes for the manufacture of synthetic ammonia,
those of Casale and Fauser seem to possess several marked advantages
over others.

Of the different methods of obtaining hydrogen and ritrogen the water
gas and coke oven gas methods are suited to Bihar and Bengal ; but in
other provinces, the atmospheric liquefaction method for nitrogen and the
electrolytic method for hydrogen can be adopted, provided a cheap scurce
of electricity is available which could supply current at Rs. 40 to Rs. 50 per
k. w. yr.

It would be advantageous to attach an ammnonia oxidation unit to the
synthetic ammonia plant and to manufacture compcurd fertilizers such 8s
calcium ammonium nitrate, ammonium sulpho-nitrats, bonemeal ammonium
nitrate etc, in addition to simple compounds such as ammonium sulphate,
ammonium phosphate and ammonium chloride. Urea and its derivatives,
such as calcium urea nitrate, may also be included in the programme.

A small plant for the manufacture of sulphuric acid from imported
sulphur may be added, for the preparation of super-phosphate, ammonium
sulphate etc.
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POLLEN STUDY IN RELATION TO BEE PASTURAGE
BY R. RATNAM, B. A.

, 1 knowledge of bee pasturage is
Introduotion Th:til::r;?o;t::iz:;ear.mlmmost complete treatises about
well known .to Fhe 1‘1)rt;e chief honey producing countries. So far as Sou(tih
bee flora exist 17 9 he industry is still in its infancy. Except fo.r the‘recor 8
India is concerned, t9;-33’]) and Venkatasubbayya (1938), no detailed informa-
of RamaChan?r:;(:vailable and the present study was undertaken to supple-
tion appears o

i m.
ment the information provxded by the

for honey and pollen has
in plant SOUrces ' :
But the attemp’t o aSC::; lin India, mainly been confined to the locatu?n
in almost all studies B2/ by bees. This method cannot be deemed satis-
Y .

of flowers actually b:stl;i plant sources growing at along distance away
factory, for it may

igsed. Also the worker’s personal prej'udlces_:stto :11?1:
o e P ta}::r:lsse o‘f a particular source may sometimes vitiate
usefulness or 0

: arrived at.
reliability or completeness of the list of plants

i lways
al morphology of pollen grains has ?Node-
i f abserbing interest to botanists. P?PGI (:;9233;“:{ ootlen
formed a subject ol @ S have stu died the morphologxca ea o
house (1928 and 193 istic of the several families, the f;enerah an z
grains which are characteris observations, it seems possible that suc
species of plants. 4 shape of the pollen grains, t'he1 r;umber ;mci
characters as the s12 "7 and furrows, the character of ".ehcu a 1to ns an bo
arrangement of g pores { the surface can be utilized 'm a::e; :;nmg uee
spines, and 'rt:e :-‘:;teur:f m?thor ig not aware of any work in whic e pollen
pasturage. ep

ini e in India. From
h been utilized for ascertaining bee pasturag
characters have
the observations made on the po

llen carried by the bees, the plants that are
ea
visited by them have been located and the s

sons and the hours during
termined.
hich such visits are made have also been de

whic Wodehouse (1935) has axtensively used the
o jolly method for classifying pollen. His mgt}:odflzgs
methyl green glycerin® )tvstu dy. The method, briefly stated, consists of the
been used in the presez amall amount of pollen is placed on a micro :.shde
following procosses g5 per cent. alcohol is added, and the pollen stirred
h aflcohop;3 removes the oily matter found on_the §urface
with a needle-: T 2 and also the {luid used by bees ior‘ mfoxstemnq the
of the pollen qra\rlxs. alcohol is drained off by means of a bit of cotton wool
pollen. The surli?dfis e mpletely dry, the re.qulred amou:t o{. ‘;Na;-m methyc;

and before the 57 Iy (previously kept ready) is added. The slide is warme
green qu:::c;‘lne lf inthPa warm Cover glip and exsmined after two or three

and cove ove

y llen grains to be properly stained.
i iod i cessary for the po b
days which period is ne

The study of the extern

Material and Methods.
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Where absolute shape of the pollen grain is 5 te letermined, the
methyl green glycerine jelly method wherein the pallen grain is moistened,
is unsatisfactory according to Fergussn and Coolidge (1932). Sinteitis
not the aim of the present investigation to determine the absclute shape and
size of the pollen as may be necessary in botanical investigaticrs, and since
the pollen from both the sources, viz., directly from the plant and that
obtained through the bees, was moistened, the objections held by Ferguson
and Coolidge (1932) do not apply to the present study. According to
Casteel (1912), Phillips (1926) and Parker (1926) the be2 moistens the
pollen before transferring its load into the polle:, baskets.
cally impossible to obtain dry pollen from the bees,

pollen as recommended by Ferguson and Coolidge

Sinco it is practi-

the evamination of dry
(1932} is cut of question.
The findings which were arrived at through the study of pollen borre

by the bees were checked by visiting the plants and cbserving the bees at
work on such plants.

Almost all flowers available in the locality were collected and their
pollen grains were mounted as above. Surh slides from 64 stecies inrmed
the keys for identifying the pollen brought by bess.

Species visited by bees. (a) Pollen spesies. Prilen l-ads brough Ly
bees were collected alimost at weekly intervals. Toeralla tic avcurate
determination of the hour during which each srecies o vinted Ly bees,
pollen was collected from the Incoming bees every h o ‘tak.ng at the rate of
about four bees per hour pickedi UD &t random.
separately packed in Darer and taken to the labzrat-ry, and kart mounted
for identification noting on the :lie the dete and Four gt whict
was ccllected. These were identilied with the Lelp of the key sliies and
full information as to the hours curing which each pohen spates was usetul
to bees has been ¢hitained. Plan!s Lve Tritulye lerresieis,
and Psidium guajava ara usaful cxciusively for e, A bt of 17 such
species has been chiained.

The pollen grains were

the peoilen

(b) Nectar spacies. The ganaral maths i of PoIRing ks 3 random at
hourly intervals on particular days not more than a birtnighitapart was cons
tinued in this case algs. Parker (1926) gtab.s thab pollen grans always
achere to one part or the “ther of the body of the Fao
nectar from flowers, In the case of the bee refurning o
10 pollen load is foun in the nsllen baskets, bt gome daantly of pollen
adheres to some part of the body of the bee. This pollen
placng a bee on a slide

and moistening 1 thorcughily with a few drops of
95 per cent. alcohol. The alroho) wasgheg
the slide aftor the eva

s down the poilen which i left on
poration of al-shel.

methyl Dove ant examined ‘or the pollen. Only

those species which lave nct been identifey '

and Tomarindys indica belong t this ¢

been identified

o
3
{

while they gather
e

ne five wetn pectar

was renoved by

The side .s ‘hen stained with
green glycerine jelly as gt
Sas polien s{ecas as per test
(a) above are Considered as use{y) exclusively for nectar, Plands e o Atomh
Hegory ang 15 ooy speties have

s a result of the present stody,
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; riods
There is, however, difficulty in exactly dema“c‘t’t‘r“g Tt:: p};z;:oth i)nea)' be
during which particular species ere uselul for necteh | ® POSRTL P,
more clearly illustrated with an example. ' u)rmnqd e rore found use.
and January, both pumpkin (Cucurbita moxtmba ;ee s from early morning up
ful for nectsr. While pumpkin is fre?,;ﬁt?;:donlyy after 9 a.m. Pollen grains
flowers are . in is visited
:::ifl::i:; 1t2 :3};: l:ocdo;tzrf‘incominq bees may mdg:lelltz1 :rt;ugzk:;::ce, may
only till 9 a. m., as the bee which was workmtg carried out after 9 a. m. will
afterwards turn its attention to cotton. Te:! s s, Hence it is difficult
reveal the presence of pollen grains frgm bot sc;ased o be useful. Con-
to state at what hour a particular species hes ¢ ly after actually visiting
clusicns in this regard were, however, arrived at an)’le vory fow boos were
the s ,n.;ips in the field. In the above case, for ex Eak,)solutely none at all
see r‘“u: “the pumpkin flowers after 10 a. m., an kin flowers served as a
a;:er; ;Y;S;Jem nelt ;:vas concluded, therefore, that pumpkin

nectar source for bees, only till abo;‘t o Z r:.ectar Dual purpose species
i ul for both pollen ang ne="s following manner.
like LC)Q;’S}?:\/C;:;::?; grandiﬁora) were xdentxh;a:ti 1;1 th}fee ;’ oo identified a8
Usi‘ y e od (a), the pollen loads broug ’ atherers as per
P the metn o diflora. A test for the nectar g The point that
those from Seshbania gr :nt agathi is the source of the nectari o pbecause
method (b) also Sho.ws tej is whether this test (b) is suf:cessfu ;;rgfeybees g
has now to be comnd.er trip visited Sesbania qrand:[lorclzl. { that species
ﬂje bechas in o pm"“ouf:)r nectar, then there would be pollen Z a number of
vz::n’zed anoth.er species The absence of such foreign po}le; ?h e
prihering to its body.h 1t agathi (Sesbania grandillora). 2 observations.
bees wculd prove t at gOint is further confirmed by field o s
pollen szurce. And thisp rve a dual purpose of furnishing
d I:Zr:f collects both nectar and pollen cfir'om
‘e in the same trip, it is likely Fhat the f?tl:;:eogfd;hlil;g
one and the same SFeC'e}:e missed. Since all the SPeCle,s the I;o ld, and since
nectar utilization would were visited by the author in the fie '1 i
was gathered from the bez:erve whether pollen-collecting bee:iuaals L?rpose
every care was taken to of the same species, it is likely that no. d tp ather
nectar from the f]owet.‘S od Pollen collectors were not ?once ° ged '
species has been rfusseA-bee engaged in pollen COlle?*-":g fﬂonthrtm 0 c:
neclar in the same trg)'r;illips (1926) cites the work of Bo.nn::; ;:,e slates Tha
:t:: Ztr:;;z:lt)e’. pollen carriers and nectar gatherzrs in

for the identification of
i to serve as a key

Out of 64 siecxeglliz::id to be utilised by bees. The others are not
pollen, only 38 have

at all visited Ly them. 1
Attraction of bees to florai ¢

isti i i des o . ‘
s disinguist fm%(i_h: r la division du travail ches les abeilles. Comptes
* Bonnier, Gaston, 1906, Su

' 1 1 Lh CXL[”, PP. 941_946.
:ndus hebdon r " cé.

Only six species were foun t
nectar and pollen. If a pollen ga

Jours. Von Frisch (1937) states that bees
? colour and are in a sense colour-blind
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particularly to red blossoms to which bees are, however, attracted on account

of the reflection of ultra-violet rays. In Takle I the cclours of the various
flowers are grouped :—

TABLE |

Number of species grouped as per floral colours.

Key slides Bee flora
Flower colour e
) Percentage Percentage
Number of total Number of total
White 27 42 17 44
Yellow 21 32 15 39
Total 48 74 32 83
Red 3 5 2 5
Blue 3 5 1 3
Pink 3 5 1 3
Rose 2 3 1 3
Green 2 3 )
Orange 2 3
Grey 1 2 1 3
e e B T S B
Grand Total 64 100 38 100

In assessing the colours of such tlowers as Tamarindus indi
two or more colours on their calyx and corolla, the pred
vellow, hag only been taken into consideration.

ca which have
ominant colour, viz.,

From Table [ it will
keys, 74 per cent, have
utilised by bees, 83 per
lity under study, therefo
of white and yellow

be ssen that out of 64 speies which {ormed the
white and yellow flowers. Cut of the 38 specias
cent. possess yellcw and white Howers. In the loca-
re, the flora appears to consist of a large population
' owered species and it is seen that out of 48 such
BPG%C{GS: as many as 32, or 67 per cent. are utilized by bees. But ¢t the re-
maining 16 specieg having colours other than yellow and white, cnly 38

per cent. (6 species) are made use of by the bees. It looks as thougn bees
show a particular brelerence to yellow and white colours.

: This point, how-
ever, requires further study, F

It is relevant at thig stage to mention a few ckser
to the colour sense in bees, Many bees working on the vellow flowers of
Tribulus terrestris were 5een to alight con simila ]
different shade) tiowers of Cleome VisCosa appearent)
perhaps after detecting the scent, immediately leay
cting any pollen. Similar observations were m
white and two-lipped flowers of Justicia tranque
heads of Lagasca mollis. These observationg

recognise shades of colours, They also sugges
are missed,

vations made in reqard

e the latter without colle-
ade con bees vigiting the
bariensis and the flowers in
9o to show that hees do not
tthat even shapes of flowers

The diagrums are {reeh
~reen glycerine jelly. They F ity in
“ragrammatic {or purposes of ¢

1

A R M

Lo~

Explanation of FRigures.

i i thyl
n grains mounted in n?e
sy e cases are slightly

Jrstrcra tranyuebartonsts.
Trichandesora andicuns.
Cerviss pornvsdnss {1
Cleorna vescusd:

1pomiscn carmed.
FEuphorha hetorofhyila.
Becnees communs,
Cadopro st enofliytham

' of
nd drawings r
‘;re not drawn to scale and in son

print.

9.
10,
11.
12
13.
4.
15.
16.

(egnesn cayut.
Dolichos bifiorus.
Sesbamia grandifiora.
Moringa olifera.

Py dium guajava.
Argemone mex:cémz.
Coriand rum satsvsutii.
Tribulus tarrestris.
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N Shape of the {lower in relation to the method of pollen collection,
‘°W‘C335£jez-inq the shapnz of tho flower, Parker (1926) classifies flowers
WAaich are yzef,) t> bzes into four groups, viz., open typs, tubular type,
close 4 type, and spike type. This classification, of course, does not strictly
c‘onform !> the method generally followed by botanists in describing the
892pe of flgwers, Fop example, the flowers which are said to be tubular
and funne] saaped by botanists have all been classed under the tubular
type by Pary.., (1926). In discussing the utility of flowers for nectar and
pallen, s 5 Convenient to group them under various types, and it seems
teasii:le 15 a:dopt Parker's method of classification.

In the present study, the Ipomoeas and some of the cucurbitaceous
Plants can be classed under the tubular type, and they are useful chiefly as
hectar soyrces. The papilionaceous and the labiate flowers such as Leucas
9spera, Ocimum canum and Dolichos biflorus belong to the closed type and
they are ysefy] chiefly for nectar although Sesbania grandiflora and
Ocimum canum are also equally useful for pollen. These observations

9enerally confirm Parker's (1926).

Fiowers belonging to the open and spike types are generally pollen
Species only. Psidium guajava and Leucaena glauca, for example, belong
to the open type while Sorghum vulgare and Pennisetum typhoides belong
to the spike type. The method of collecting pollen from these types vary.
'n gathering pollen from flowers of the open type, the bees bite the anthers
with their mandibles and pull them towards their bodies with their forelegs
while at the same tima they run rapidly over the flowsrs packing the pollen
In the pollen baskets. A slight!y different method of gathering pollen from
Cereus (peruvianus ?) which belongs to the tubular type has been noticed.
In thesa flowers the bees first get to the bottom and walk upwards along
€ach filament of the stamens towards the tip where the anthers are fixed.
Here the bees bite the anthers and at intervals suspend themselves in the
air f5r a few seconds collecting the pollen grains in the pollan baskets. On
the spike type of flowers, the bees were s2en to run over them from bottom
to top and then rise in the air packing the pollen into the pollen baskets.
The above observations appear to be generally in conformity with Parker's

(1926).

Flowering periods. The present study was commenced in August 1937
and extended almost to the end of July 1938 and so covers a period of
abcut 12 months.  During this period, pollen study was carried out almost
at weekly intervals except during six weeks. Even on these six occasions
the interval betwzen two days of study did not exceed a fortnight. It is well
known that the flush of flowers of almost all South Indian flora lasts for
more than a fornight and it may, therefore, be taken that this investigation
Covers almost ail fiora available in the vicinity of the apiary.

[n Table Il the number of species in flower during the respective months

is summarised,
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TABLE 11
Number of species in flower during the respective months
Months - wfto. .o_(:_pec‘lisw'“ -
Nectar Pollen Dual purpose
January 1

February l(, : ;_
March 3 1 2
April 5 5 5
yw 5 5 5
une 4 3 2
July 4 1 1
August 3 2 1
September - 3 6 2
October - 8 12 2
November 10 13 3
December 11 11 3

Total No. of species 15 17 .

It will be seen from Table II that during Octoker to January the largest
number of species are in flower. Again in April-May there is a second
season. There appears to be a dearth of pasturage during March and June-
September. Particularly the month of August seems to be a very "dry”
month. Such species as Cocos nucifera, Tridax procumbens and lAnziq‘o-
n?n leptopus are in flower almost throughout the year. But no pollen spe-
cies are in bloom all round the year. Other species like Moringa o!ei/e'ra,

cotton and Psidium guajava are in flower during two seasans in the year.

Such species, however, are only few. In fact out of 15 nectar species only

three, and out of 17 pollen species only four, have two flowering seasons.

.Bees were examined for pollen at hourly intervals so as to obtain infor-
m.a'tlon as to the hours from which or up to which particular species were
visited by bees for one purpose or another. The infsrmation sz;vobtain&'i
has% been presented in Table IV. In Table Il the total number of species
which are utilised by the bees for pollen or for nertar at the various hours
of the day when such species are in flower is furnished. ) .

TABLE 111

Number of species visited by bees at various bours of the day.

Hour L No. of species -

S T Tollen  Dualpurpose
' 4 3
7. 5 6 )
8 ,: 6 9 5
9 " t; 13 6
lo " l~ ‘5 ()
n . 13 " 6
12, }? 14 3
1p. 12 3
1p.m. " : 3
3, 10 3 3
4 . 8 . 2
5. 7 3
6 . 4 3
7 . g 3

Total No. of Specms Y} 17 2 -

b e
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8—grey;
% —nectar ; —pollen s

TABLE 1V. SP
References: w—white;

c— closed type;
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¢CIES OF PLANTS VISITED BY BEES

y—yellow; p— pink:
o—open type;

x nectar and pollen.

t--tubular type;

r—rose; rd-red;
s—spike type;

b—blue;

-t

XNy bW

.3

BLERRw

w
. Tridux procumbens 1Y
. Ipomoga bututas W
. Bemincasa certfera Y
. Cucurbito maxima y
- Euphorbia i

. Leucas aspera

. Gossyprum sp

. Moringa olsifera

. Antigonon leptopus
. Coriandrum sativun
. Tamarindus snd’ca !
. Merramia dissccta
. Ipomosa purpuréa
. Dolichos bi florus

. Ocimum canum

. Poinciana rég1a "
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. Saccharum

. Trichodesma sndicum!
. Cleome viscosa

. Ricinus communis
. Tragus biflorus

. Cocos nuciféra
. Cucumis salivus

. Opuntis dibienss

Name of Plant

Flower type

_Flornl colour
© January

Nectar Species
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tranqucbarienses |
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hoterophylla
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cof<gnEe 8 <~

Pollen species
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Argemone maxicand
Calophyllum
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|
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Scsbania gnmdtﬂomlw 11 cl
;Y0
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|
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It will be seen from table 11T that the greatest num !

by bees between 9 and 10 a. m. either for nectar or for rotten.  The numper
of species that are so visited increases as the day advarcesg from 5 a. m..!O
about 10 a. m. and then steadily lalls. Out of a total of 15 nectar species
only three are visited by bees throughout the day and cut of six spec.es
serving a dual purpose only one is similarly utilised. There is not a single
pollen species from which pollen is collected by bees throughout the day.
Invariably most of the pollen species are not visited by bees in the after-
noon. Although pollen is available in the flowers af

fter certain hours, bees
were observed not to gather them after those hours.

This may perhaps be
due to some changes in the pollzn grains themselves on account of enviren-
mental factors. What exactly those factors are, it is at prese

Discussion. The pollen study of ascertaining bee pasturage which has

not so far been attempted in India, indicates that this method is a very use-

tul approach for collecting the list of bee flora of each locality. The method
gives the clue as to where exactl

bar of gpecies are visited

nt unknown.

Y to ook for the kees in the fel-l. The
usefulness of this method ig demonstrated by tha fuss 141 20 spariec 1 ae
not reported in India were discovered as being vseful. It 15 YLt e

personal prejudices of the workers as to the

cular species are eliminated and the results arrived at are chesgesd Dy
visiting the plant sources in the field. By thig method a corfrmaton as to
the utilizatior, of the species by the bees for dne
readily obtained with information &s t- th s tme of viet by beng,
as Leucas aspera, Tribulus te

the present author) |

grains has dehnitely
cated by agriculturist

useinlness or stherwise 4 parti-

Lurpise oroan‘rer 18
Such wenns
rrestris an< Ooimum oang

:oanum were laylaagr by
east suspected basturage crops, ani a study (6 T.ovEn

indicated that even weads which a

e oraini:nly eradi-
s as being a nuisance, have their

own status i provid-
ing bee pasturage.

Generally there are two seasons in the Yeir wran plarss ane iy, 1loom
when the apiculturist can expect a surplys crop of haney. One sesson
commencss from November and ¢

ontinues up to the en+ i Januare while

arch and lasts only for absut vy months.
The former season comprises a large numbter of

fannuals like cottee ani the
cucurbitaceous plants, while in the latter season chiefly Tamarindus indica
and the second crop of flowers in cott

on are usefyl, M-
are visited by bees in the forenoon only.

the other season commences in M

of the erecies

That the proximity of flo
number of trips by bees in a
This is no mean advantage {o
honey. While records about
bees indicate that bees visit f]
apiary (Eckert, 1933), Ramachandran (1937) repn:
range of flight of Indian bees is onl
study, however, indicates that bees {]
vided a good pasturage, for examp

wers facilitatns - vericrmance ¢ a larger
given interva) of time

r the apiculturist In gettin
the range of flight ¢

Owers situated even two miles away from the

's that in South India the
Y about three furlsngs. The present
Y 8 distance of even six furlzngs proe
e, Cucumis sativus,is availabla. Although

o
5 easily recognised.
G a surplus crop of
t some of the Eurcpean
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i that the loca-
the range of flight may be extensive, it should bzazfyhu;mziecononﬁc. e
tion of nectar s ies situated far away from the ap ; e vo
the 38 o6 roc. rded in the present study, excepting cglxe :
oo aitut ; aplary.
all else were situated within a radius of 500 yards from the

lassified as in
The species of plants now found useful to bees may be class

Table v. TABLE V
Status of the species in the field of agriculture.
{
Dual
— Pollen
Necga: species purpose
specie Percentage
Class —_— Percentage Nymber of total
Number "eiffalf® Number ~ of total 17
of to 1
Wear -y p 7 M
Cultivated : — 2 13 1 :;
Ornamental plants 3 20 4 23 ; 49
nomic plants 6 :g 4 23
rees 2 6 100
100
Total 15 100 1

1ti-
ies 40 per cent. are cu

eddf;l;zc and trees contribute 27
hand cultivated plants are

From Table V it will be seen that of th‘,e.,-}:le w
vated plants of economic importance

T
o 13 per cent. respectively. On the one (41 per cent.) of the pollen
less useful for pollen, and the largest share

ltivated
in importance, the cu
; ly. Next In jes followed
8Pecies is provided by weeds on t. of the pollen specie
6 r cent. i ge are
ﬁlanh cont;:ibute N gota;;f;kr’::“t:f tiee gpecies serving a dual purpo
Y trees. orty-nine '

.

ieg ugeful for bees:—
Menti be made of the most important speclce:z u sctivus
enNcm maypecieg . Tamarindus indica, cotton, Cucu
ectar s .

isefum typhoides;
o vulgare, Pennise : 5
Pollen species: ii::lg'zummquaiava, Cereus peruvianus ( )
idli

t
heer numbers, tha
important by 8 a of
) ade themselves a compact are
;rh: above s ecies havfeanllarqe population of ﬂower;:‘::z:\cluded' therefore,
: 1 Y the availability c;m cultivated plants. It mﬂym economic from the api-
eld. " Most of these. ltivated plants are mo eans the intention to
that relatively speaking, t:“ wild weeds. It is by nom

Culturist's point of view than

. —January
ially in November
under-estimate the value of some weeds: Ezpecimprise of weeds only and

ie! . h
but e el t:ehpogel;e::e: dearth of pasturage during these
but for them, there woul av
months.

ies has been
{ ascertaining species
e, the method © visited by bees. Key
::n lr;dia as to bee pd:nm::: field the flowers acmdlg;m;l under study have
onfined 'to locating lants growing in the d the pollen actually
Pollen slides from kmt)hm; P n glycerine jelly, an
n prepared in methyl g
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brought by bees, and the pollen adhering 1 the body of nec'ar calherers
have been identified. A list of 38 specisg nsefy] for nectar, for nolien, and
for both has been obtained and as many as 20 plants in the list are rer-cted
for the first time in India. Analyzing the colour ot the flowers wig:tes Ly
bees, it g observed that g majority of bee flora possess white and yellsw
flowers. The shape of the flowers in relation to their utility Ly kees is indi-
cated, and the method of collecting pollen from the varicus flora! types is
discussed. There are two seasons in the year during which plants come o
bloom, one in October-]anuary and the other in April-May, the former com-
prising mostly of weeds and annuals, and the latter cf perennials. A majority
of flowers are visited by bees in the forenoons cnly. Althcugh psllen ‘s

available after certain hours, bees are found not to gather them, and why this
i 80, it is not at present definitely known.
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APPENDIX

E FLORA
OF THE BE
EXTERNAL MORPHOLOGY OF THE POLLEN GRAINS specimens mounted in
v ipti { pollen grains relate “;len graios, the diameters
m":;lu;- ~rh:- dl«gnp;:fl’l’;" |:(hc case olrs;;\mo’u;i::‘ For the oakelgt co:c;
'l Rreen glycerine . th of the es. " families a
» their
::u:ih: o 1;1 m“hc?he:::):‘::r‘sh:rl: :rouped according to
0cCe in reference

Brranged alphabetically.

. ore flat-
Acinthacene. g 1—Egg shaped with poles m

f. (Fi
1 Justicis tranqucbariensis. L. th one furrow.

i
lene¢ 345 207 . Smooth and clear W ine 354 Sur-
Exin .

Anlcnfdhceuo. roidal. 202140, Ex re. Furrows

2 Yellow. Sphe ining one germ po

“ Oding uwndier, R?‘b'_ furrows each con“mhngulﬂ' appearance.
:Z:(;‘:t;o:b und d'“r;j s:el::ri:ens giving almost a tr

1dely jn staine

20
Bwilinlceu.

Fig.
3 Trictiodesma indscum, R, B:-.o(w:-g
A Three spindle shuped fur 1 120, Seven 10
Cactacens, yellowish white. Spberoidal.
.. —Ye
4. Opuntia dillenii, Haw. cted.
Dine Dorfl'f':i;a. 25, Surface finely p}

le
ran (1937). . Three spind
Reported previously by Ramacm_‘::vbite. Spheroidal. 69/

i ; triated. )
5 Cereus (poruvianus ?) (F'g'::hy. Exine thinand 8 Joubt regarding the
*hoped furrows. Surface finely fr 38). There is some

19

Previously reported by_' R;tna::i:m is being made.
Bomenclature of this plan Confirm 2730/ .
Clppuidlcou. ia. 4).—Yellow. Sphfrc.)l(:ﬂl- Surface smoot
.nd6 _C(l;lanuhwlC:""El;i:,:.fi"i;ted and rather thick.

spindle shaped.
Co.pooiuo.

7. Lagasca moliis, Cav. clesr.
2nd do not take in stain. Surface inous

. . ) . .

by Ramachandran (1937) .. L.—Spheroidal °°::tpgl;ke in stain.
i 8. r"'fl‘".i'zcs".b;:u.t 4 /b apart an,‘}i(:‘:ed.
a‘;zt::‘;ﬁdi:';:u:ne(er. Exioe faintly 3

Convolvulaceae

Small and generally spheroidal.
2)—Sm

Furrows wide
h and clear.

: long
Spines 3/
jdal. 24—3144. Sp source
—Whitish. iphe::':; previously as 8 pollen
ep
28/, Spines 35—5/
24— A few large pores

b]e, 1923)0 SphCIOldﬂl lzoll- Splnes
. ] . . . o
€ S bel01da‘ 7 J spl“ous. N
/
peal a llttle hooked at the

. (Gam
9. Ipomosa batatus, L.”SZ:’:})‘:’:akc in
104+ long and 10,% apart, snd ig. 5).—White.
10. Ipomaea carnes. Jaca (Fil:;s. A few spines 8P
uniformity in distribution of s:
tip. Spines do not 1ake in stai —Exact
11.  Ipomosa purpurca Rotl:- {.—Sphero
12. Merremia dissecta, Hal Three furrow
thick. Surface finely (rothy.

. 16 M.
ly like /. Cg‘;’;:“ Exipe striated and 68/
jdal. ‘

TOWS.
s spindle shaped. No fur

65/, Surface finely

. heroidal.
Cucurbitacese. " ya.—Savi.—Nearly SP ' Surface smooth
13. Benincasa corif: roidal. 42-—455/‘-
reticulate. L.—Yellow. Sphe

14. Cucumis satious,
and clear. Three furrows.
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15. Cucurbita maxima, Duch.—Spheroidal. 158/2, Spioous, Spines 7-10M
long. Distribution of spines not regular.  Seven 10 nine pores diameter 2535,

Ramachandran (1937) refers to cucurbitaceous plants as being useful for bees.
Enphorbiaceae.

16. Euphorbia haterophylla, L. {Fig. 6).—Mounted specimens three lobed.
31--35/4. Exine stout and striated. Surface possesses elaborate sculpturing.

Georgia (1914) states that boney gathered from the flowers of this plant is»
*aerid ** and emetic and uafit for use. This does not seem to obtain confirma-
tion under South Indian conditions.

17.  Ricinus communis, L. (Fig. 7).—Spheroidal or pearly so. 284, Exine IS5/,
Three furrows separate the exine which bave knob-like ends. Finely reticulate
surface.

Graminae.

18. Tragus biflorus, Schult.—Light yellow. Spherical. 24304, Surface
granular. Single germ pore diameter 34,

19. Sorghum wviulgara, Pers.—-Yellow. 45- 48/ .  Spheroidal. Single germ
pore 35/ diameter. Surface smooth and finely granylar, Exine slightly striated

Previously reported by Ramachandran (1937).

20. Pannisstum typhoides, Stapf & Hubbard—Grey., Mounted grains examined
within a week after mounting do not appear perfectly spheroidal. Diameter
varies from 414—34'54. Surface coarsely granular,

Previously reported by Ramachandrun (1937).

2L Saccharum officinarym, L.—Spheroidal. 31~-34354  Surface smooth and
lightly granular. Exige thin and striated.

Gattiferae.

.22. Calophylium inophylium, L. (Fig, 8).~Bright yellow. Spheroidal. 384,
Exine 354 and striated, Surface smooth ang clear,

Labiatae.

23. Leucas aspsra, Spr.—Spindle
smooth and clear. Three furrows,

24. Ocimum canum, Sims (Fig 9).—Spheroidal.
face characteristically reticulate.

Leguminosae.

shaped. Polar diameter 21—2¢/:. Surface

S5-60  Six furrows. Sur-

25. Psltophorum ferruginegum, Benth.—Spheroida).
amountiag to pitted appearance. Three furrows.

Previously reported by Ramachandran (1937),

26. Posnciana regia, Boger.——Spheroiddl. 438
65/ and striated. Surface clear and reticulate,

Previously reported by Ramachandrap (1937),

21. Tamarindus indica, L.~Spheroidal, M54, Exine 2/
Three furrows. .

Previously reported by Ramachandrap (1937) and Ratnam (1938:

28. Leucasna glauca, Benth,— A lmast tpheroidsl. 41-43/¢, Surface smoot!
exine thick. Faintly frothy, Three furrows,

29. DO’,’C’IOS blﬂorus. L. (Fig, ‘0) —Egg‘shaped '“h one Dole rather poin"
The length from pole to pole varies rather widely in mounted gesins {rom 60-85.

and width from 45~-604. Three furrows, Fine bristles scattered over tt
surface,

30. Sesbania £randifiora. Pera. (Fig. 1} }—Spheroidal. 345 . Surface smo0
and slightly granular.

434, Reticulate nlmost

=554, Thiee {urrows. Fxin

Surface smootl
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Mabvacq,,

early so.
&31’ Gossyprum imdicum and G. hirsuium.—Spheroidal or nearly
Spines 74+ long and take in stain. Baneri (1929

‘9”)‘
Previousty reported by Ramachandran (xqsézmud 'R:nt:;z‘(“
b Mudied ig detsil the pollen of the various

Spinous.

conts i OWS
‘ / Lllll (P“ 12)-"" phe ‘ l. “'” . hr@‘ urr

Ikh £a oleifera. . . S coids ”. ” T {

i g 8 germ pores. Surfece clesr and smooth

N ed previously by Remschsndran (1937).

e

11.
3. pyg, java, L. (Fig. 13).—Very sma b and clesr.
Taectly “'i-n::t"::m\;im 1216+, Surface smoot
Three livear furrows.

Previously reported by Remachandran (1937)

lar view almost
From the po Exine striated,

and Ratoam (1938).

ound with
fmens irregularly r ooth
M. j inp.—Mounted spec 41+, Surface sm
&"“ﬁc:::ci:“:;/;;‘p:mon. having one furrow. 35~
*0d exine thick.

iss use
Ramachangd 1937) states that this is 8 rte
*nd Juge, !::r:;:n‘- (1937) and Patel (1938) have repo
7% slways visited by bees.
P.,."
acese.
5. Argemons mesicans, L. (Fig. ]4).-—3'::'0, roide
MO00th and clear. Three furrows gape W ’
P "’Me....
—~Almost 8
36, Antigomon leptopus, Hk & A—A
Surfuace characteristically pitted. 38) and Venkstssubbayya (1938) have all
9.
Ramschandren (1937), Retnem (1
"eborted about this plant previously.

U-Wnu.

source during May
ful N]?ntb‘t coconut flowers

1. 3¢5/. Exine thin. Surface

pheroidsl. 52/, Texture granular.

Coriands ; 1 — haped W fiattened poles.
Le gth 32 j (Fig. 15} i thcit:xine has a ridge
n 37i‘ I"" m-sp' At the equatorial region,
o snd width . Y
unn'hmlc‘ . S o ;er is also suspected to be 3 pasturage
Corisn
haodran (1937) states thet

€TOp but that its status is not knows.

z’lopbyﬁno..-
» 6)-—
8. Tribulus terrestris, L. (Fig. 1
lace characteristic with fine ““c“l.do:t'i'tiom
coutinuous ridges, but only coil-like ps t-Sike structur
the microscope appesr Iike a chain of do

contain germ pores.

— . No furrows. Su.r-
Spheroidsl :‘:e :f:not divided by solid

The lacu owers of
the lower p
which u:,‘,‘"l_acume are clear and



SOME ASPECTS OF THE CONTROL OF KOLEROGA
OR MAHALI DISEASE OF THE ARECA PALM
BY K. M. THOMAS, B. A. M Sc., DI C,
Government M ycologist
AND
D. MARUDAR‘\JAN. B. A,

Assistant in Mycology, Agricultural Research Institute, Coimbatore.

Mahali or Koleroga disease of areca
areca palms in Malabar and South Ka
are about 80,000 acres under Areca i
latter district. In addition to these 1

nuts is the most serious disease of
nara of the Madras Presidency. There
n the former and 20,000 acres in the

It was shown that the disease could be
r spraying. Our province had just then
logist of its own and arpointed Mr. McRae

effectively controlleq by prope
realised the necessity for a myco

Wwas so successful that areca gr

owers in Malabar were 800N conve
the measures advocated by th

rsant with
e department.

Since then the demand for the

* Coleman, L. C.—Mycological Series,
culture, Mysore State, 1910,
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Palm
November 1958] Mahali Disease of the Areca Pa

uting 95 inches
south west monsoon alone was 200 inches, August contrib

5 inches.
though the average for this month is ontl}:' a;(bout: h‘:d not the same training
i ilable in Soutnh Rana i the slippery
as th(e3i) gx}::hcr:!:bi:%:r:t:ar and found it dlmcu;; ;v:;u?: IZTY
T .
Palms for the second spraying reccmmended to

disease
. Kanara when in the out-
ituation in South idly. Just before

br. keSuc}: wes th: ’ gerious form and spread rﬂi‘ﬁg that they were on the

oke out in a very s little did these ryots re idespread and came

break of this emde“;f: disease was 80 serious drllqd vfltuaﬁon Many were

. X e the 8l ‘

::f:: tﬁlils:}::: they were least prepared to ;::;et needed. Those who were

without and could not get them W were able to save their crop,

1out sprayers d spray their gardens we Those who gave the

fole o get sprayers an ding on the time of spraying- followed by a second

oo emount saved de::’ ¥ appearance of the d‘seasle crop, while those who

first spraying before the t were able to save the who ef the :iisease were able

spraying in IUIY'.'AUQUIB after the first appearance othetic sight to see the

conducted spraying gf‘, Z,f the crop. It was a very -pacentl‘es like Hathyadka.
:o ulnlle onlfY 50 t;, Zon:xe of the unsgrayed gardens in

ota] loss of crop

aral cala
. d caused ag2n

While the disease ha { purpose.
C.Jl'cwersl it served at least one good PpurP

the n it with
of spraying on or looked on
Irowers who W?r': alW}:it“;erto ignorant of the treatment
prompt action. ose

- f an effective
. t the existence O has
ici mt to their cost ine trophe, there
inditference or susp‘c‘znnz:ecvailed of Since Fhl.s C::::: to follow depart-
remedy, which they had nc and a general wﬂng { the areca plantings
been an all round SWANCR MY or 1937, about 807 o
mental advice. ring

were sprﬁyed-

It will thus be .
climbers are now better train

mity among the areca
It taught such of those
eed for preparedness and

table. The
not jinsurmoun
seen that the d“:c::-gesa;:mto manipulate the spruyer:
ed an ket. In one type,
into the mar imply to
rs have come limber has simply
well. New types of ’T:(ge(wt is attached 80 t.hi:ethehcere prefer this to the
delivery hose of abot:e tree for spraying: Clm;,acr: In former years, the
carry the nozzle u‘: which is carried on the the b.unches as the spray was
one gallon spraye

the top to spray rt distance. Now
climbers had to ?o dg:ft: ?n:sot and travelled only a sho
delivered in the form

i r comparatively long distances 5:1;6
nozzlos with 1o cliabe u&:ﬂ;:i ::d climb only a shortw:lv:y;s e::egoutz
available. The climber;'h e g done by 'the . zf e iy Sl
during rainy weathext- ethod. Though there 13. wastag:‘ o 30 s socond
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(€) O and casein are found to give better control than resin.

{7) 27, plain Bordeaux without adhesive is found to give as good a
ontrol as 27, Bordeaux with oil or casein.

A comparative statement of the cost of chemicals required for one
Spraying of an ccre of areca garden with 27 Bordeaux mixture with the
IMportant adhesives tried is given as Appendix Il
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APPENDIX I

Treatment effects on infection per plant in Vitte! and Kandigai.

Number Perc(e)ntage No. of

i Treatment combinations, ;
Ezo i of infection (1 3:::3-_-
5 Mixtures used. Adbesive per 100 gallons.  sprays. per tree. 10 trees,
1. Bordeaux mixture 1% Resin soda (8 1bs. +4 1bs.) 2 58* 2
2. " Casein (2 Ibs)) 2 25 3
3. “ Coconut oil (4 gallon) 2 07" 3
4. Bordesux mixture 25 Resin soda (8 1bs. -4 ibs,) 2 54 4
5. " Casin (2 Ibs.) 2 88 3
6. " Coconut oil (3 gallon) 2 2:9* 3
7. Bordeasux mixture 17, Resin soda (8 lbs. +4 iLs ) 1 320 4
8, . Casein (2 1bs.) 1 12'5 3
9. " Coconut oil (3 gallon) 1 17.0 2
10, Bordeaux mixture 2 Resin soda (8 ths, +4 bs.} 1 62" 2
11. " Casein (2 1bs.) 1 33 3
12, " Caconut oil (§ gallon) 1 2:2* 1
13. - Fish oil resin soap (10 ths,) 2 7°0* 3
4. Cuprous oxide 19 Casein (2 1bs.) 2 14°6 4
15. Hordeaux mixture 2% Niger oil (4 gallon) 2 2:5* 3
16. . Without adhesive 2 28" 3
17. Control No spraying - 349 3

* Effective treatments not significantly different from each other. A block
of 17 units was rejected as there was no disease in that block.

Note:— For the double spraying series the ‘irst spraying was given between
the 23rd and 30th May and the second spraying between the 23rd and 30th July
1937. For the single spraying series, the spraying was given between the 3rd and
8th July 1937. The monsoon in 1937 wee particularly late a8 it commenced only
on the 10th June.

Analysis of variance of Treatment effects on mahali infection in Vittal and
Kandigai experiments.

Variations Degree of Sum of Mean
duv to freedom squares square
lhz’\::cn treatments 16 5, 26, 9989 3293.“7 *****

Remainder 28 2,31, 7236 v
Hetween plots 14 7,58, 7225 y
Within plots 145 13, 63 7539 30648
Total 489 21, 22, 4764

P <,
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« The treatment effects are significant.

Main effects of treatment. Infection per plant.

Bordeaux mixture {;;/" ;31 } Significant,
Resin 143) vi .
Adhesives SCnsein 6';1)5 ) Significant.
N (oil 52y Not significant,
umber of { Single 149 ST
Sprayings 1 Double 439 Significant.

APPENDIX 11

Comparative cost of chemicals and adhesives required for spraying 500 tress.
(50 gallons of 27 Bordeaunx mixture.)

Resin Bordeaux,

QOil Bordeaux.

Rs. Rs.

Copper sulphate 10 1bs. 1 14 0 Copper sulphate 101bs. 114 0
Lime 10, 0509 Lime 10, 050
Resin 4 ,, 012 ¢ Niger oil 8oz. 0 1 0
Soda 2., 040

Total. 3 3 o 240

Casein Bordeaux, Plain Bordeaux.

C9pper sulphate 10 1bs, 1 14 0 Copper sulphate 10 ibs. 114 0
Lime 10 ,, 05 0 Lime 10 , 0 5 0
Casein 1ib. 0 4 ¢

Total, 270 - 7‘—W——-“___"2_3 0
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Features of the 1937--38 season. ** Added to the July, 1937 worid carryover
of 6.250,000 bales. the harvest of 18.500.000 bales Kave a total availeble supply for
1937-38 season of 24,750,000 bales as against 19,400,000 bales in 1936-37 and 26,200,000
bales in 1932-33, World ctonsumption last senson, howrver, was probably anly
around 11,000,000 bales as against 13,100,000 hales in 1936-37 and 14,400,000 bales in
193%—33. This left an end-of.season world carryover of shout 13,750,600 bales, as
ugainst 6,200,000 bales in July 1937, and 13,300,000 bales in July 1931

The falling off iq consumption last season compured with the 1936-37 season
v due. very largely to a reduction of about 2000000 bales in United States
domestic use, European and Oriental consumption showing no important change,
Although southern exports to Great Britain were wround 400.000 bales larger.
Lancashire's Consumption was about the same as the 1936-37 figure of 1,750,000
bales ang end-of-seasons stocks in British mills and ports were consequently
Southern exports to che continent were about 450,000
+» 83 continenta) consumption did not increase to any sppreciable
1937. Souther ocks at the end of July were also heavier than in July

;| D €Xports to Jupan declined severely but mill consumption did not

rope being approximately off-set by decreased ship-
ments to the Orient.”

Why Southern Exports failed to expand. ‘' During the 1937-38 seuson U. S. A.
consumed domestically about 5.700.000 bales and exported about 5800000 bales,
making a total of 11,500,000 bales. These figures compare with 7.768,000 and
5,511,000 bales respectively in the 1936-37 season. The failure of her exports to
expand appreciably following the record 1937 production and the more favour-
able price relationship of American cotton to competitive Foreign cottons was
due to severa] causes: Firstly, the general recession in trade reduced the mill
demand for all kinds of cottons: secondly, the economic difficulties of Japan
resulting from the conflict with China forced her heavily to curtajl all cotton
imports; thirdly, European c- untries such as Germany, Ttuly. Poland, Rumania,
¢te, continued their policy of economic nationalism, substituting home-m.de
svathetic fibres for raw cotton as far gs possible and buying forcign cottons on a

barter basis because a luck of dollar exchange precluded them from matsrislly
increasing their purchuses of American cotton.

Competition from foreign cottons. " W
ing the past season reached the huge figu
poor harvest in China which suffered

orld production of forcign cottons dur-
re of around 18.000,000 hales in spiteofl a

badly from war and weather damage.
Brazil, Egypt and Russia produced record

€rops and average yields were obtained
In India, Africa and most of the smaller cotton growing countries. World con-
sumption of foreign cotton, however, declined severely due partly to increased

competitions from American cotton jn Europe and partly to the heavy reduction
in consumption by China and Jupan. The end-of-season world carrvover of
foreign cottons was probably between 9,500 6oo and 10.000.000 bales as nguinst
7.000L00 hales in July 1937, the increase being compaosed mainly of Indian,
Egyptian and South American cottons.

Future Export prospacts. ‘The outlook is not promising unless there isa
marked change for the better in general world politica) and vconomic conditions,,
At present, international trade in goods and commodities js being seriously
impeded by all sores of devices —tariffs, quntas, exchange restrictions, Fear of
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If present €conomic trends continue, it

is doubtful if Great Britajn and the
Continent corabined will be able

to import more than 3,500,000 bales American
cotton during the current season. The U.S. A must realize that she can sell
cotton freely to Kurope only if she is prepared to dceept competitive world prices
und‘nlso take European manufactured goods in return. A high Wushington loan
against the 1938 ¢rop would have no other ¢ffect than to increase the attractive-
ness of South American, [ndian and other Foreign growths.

American cotton policy. To retain U. S A, export markets for raw cotton she
should produce relatively higher vields per acre than her foreign competitors by
more scientific methods of cultivation, A Government export subsidy would be

v of fixed-price loans which result only in growing
domestic surpluses, : exert o depressing psycho-
logical effect on Prices even if the cotton is withheld from the morket.  Also, it
would appear imperative that Washington should make bilateral trade ugree-
ments with customer countries willing to exchange manufactured goods for her
cotton. Unless U. S, A, buys, it js cconomically impossibie for her to sell,

especially as she js now a World creditor country. (kxtracted from * American
Cotton Growey ™ Harvest Edition 1933),

Gleanings.

Plant Hormones in Agriculture, Hormone duyst bromises to speed agriculture
in field and garden, ss the result of investigutions of the Canadian Nutional
Research Council, Synthetic chemicals that £row roots on sceds und slips of
plants many days before thev otherwise would Sprout are now ground into tule
and other inert dusts for casier and more effective application.

Experiments of Dr. N. H. Grace are being extended this
trials of actual grain production in various parts of Cubpuda.

The use of chemical stimulants, plant hormones, is not new. For the past
few years scientists and gardeners have been using naphthylacetic acid, indoly-
lacetic acid and indolylbuttyric acid, all synthetically made from coal-tar and
other substances, for Betting roots started faster and more vigorously, Roots
€an even be made to grow where they would not normually appear,

yaear to large feld

The Canadian improvement is ip the manner of upplication. Instead of putt-
ing the hormone chemicals in water ang 4pplying them that way, they are distri-
buted in fipe dust, It is easier to roi] the seeds in the dust wnd stick the cuttings
in fine powder. Wheat on the western plains may be able to get its roots in the
soil faster and more surely if the seed wheat js dusted with hormones. In some
cases this may mean the difference between getting a crop und not getting it.
Winds are likely to blow the young sprouting seeés oit of the ground if the
roots do not anchor them speedily. Since the treatment causes the roots to
“digin"” Promptly, wheat so treated may withstund wind and drought at an
earlier time after seeding,

Farmers already dust th

eir seed with poison to kj|l fungus, and it is only
necessary to add the hormo

ne to the dust previously used, Demund in reducing
the cost of these synthetic chemicals, and naphthylucetic acid costs about 10§ per
pound. Seed for several thousand acres can be treated with a pound. Thus the
treatment costs only about half u cent an ucre,

Pioneers in plant hormone research were Drs, P W,
Hitchcock, of the Boyce Thompson Institute for Plant R
who in 1935 showed that some 16
“ whiskers " upon plants, even in th
flowers. They applied their chemic

Zimmerman and A. E.
esearch. Yonkers, N. Y.,
new chemicul substupces would grow root
€ most funtastic places, such us upon the
als as solutions in water or as salves.
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remedy and began to Pre than 500 acres were tr;unifm i ricultursl Depar;
yent Seaton mo : _ S tha par
wbs“w','m 15‘ ‘ locality. Weare ‘n?eei:m{portant discase and we hope we
treated in this altly remedy for i

v ”»
o, us tine ¢l .
e of having more of such help

seed.

ment to have
have the advantage
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EPILACHNA ON BRINJAL AND ITS CONTROL IN ANAKAPALL!I AREA

Anakapalle in Vizagapatam district is nn important vegetable growing centre.
Of the vegetables grown, brinjal occupivs a prominent piace, and this crop when
grown on old village sites proves very delicious snd profitable.

2. The cropis grown in the locality to an exent of about 150 acres in the two
main seasons. The common pest on this crop is the Epilachna (Telugu—
Atchintala Purugu). The beetles and grubs of this pest scrape away the green
matter from the leaves and ultimately kill the plants. From a distance the
infested crop can be distinguished from its reddish unhealthy appearance Qﬂ
approaching an attacked plant we find the scruped portions of leaves forming
some patches of characteristic sppearance and the whole plint putting up an
unhealthy form. The affected leaves also show the presence of grubs unless they
are forced to seek shelter on the stems either for pupation or to avoid the h‘-"‘
sun. The loss on uccount of this pest is very heavy especially when the crop is
in its early stages, as the plants are not allowed to grow and come to bearing
On account of the set back received the plants may even die. Ona modest esti-
mate it can be stated. that the average loss on account of this pest to a crop of
brinjal is about Rs. 100 per acre,

3. The pest appears in all stages of the cr
crop. Under favourable conditions the pest s
practice of the ryot is to sprinkle a few hand
and the stems, but it is in no way effective.

op from nursery down to the main
preads very rapidly. The genersl
fuls of ashes on the affected leaves,

4. After some successful demonstrations the Agricultural
started a regular campaign agaiast this pest in the Anikapalli area,
this year about 20 acres of this vegetable cro
arsenate to dislodge the pest from the infested
spread to other fields.

Department
and during
p were sprayed with calcium
t1ds and also prevent its further
Calcium arsenate serves as a stomach poison to the
grubs as well as beetles, and when it is taken into the stomuch of the insect along

with the leaf on which it is sprayed, it acts as a poison and kills the insect. The
dose of calcium arsenate used is 1 ounce with another ounce of lime in 2 gallons
of water. In few cases the spraying may have to be repcated twice. About 72
gallons of fluid with 23 lbs. of calcium arsenate js required to treat an ucre The
cost of insecticide to treat an acre comes to about Rs. 2—3-0. Labour required
for spraying comes to 3 men at Rs. 0—4—0 each, total Re. 0-12—0 ; but for all
practical purposes labour need not be taken into consideration as the ryot und
his family attend to the spraying work. The spraying of cilcium arsenate is so
effective that the grubs of the pest are killed and the pest is completely wiped
out in 2 or 3 days, as a consequence of which the shoots of the treated plants come
up with renewed vigour and bring about a striking contrust with the previous
decaying crop. The Anukapalli ryots are very well impressed with spraying

and volunteer to get their brinjal crops sprayed by the Department paying the
cost of the insecticide required for treatment.

THE SINDWAHE FURNACE AND TURMERIC BOILING AT CUMBUM
(KURNOOL DISTRICT)

urnace is an improvement over the local furnace, employed
¢ juice for the manufacture of jaggery. This furnace Las

ar with many cune growers. A full description of the furnace
and the advantages it Possesses over other furnaces is given in the departmentsal
leaflet No. 29, which can be had free on application to the Agricultural Demon-
Strator stationed in almost al] the taluks of the Presidency. The furnace was
introduced two years back at Cumbum to reduce the cost of the manufacture of
jsggery by using megasse and cane trash as fuel in place of costly firewood

The Sindwahe F
in boiling down can
become very popul
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iog nearly Rs. 18 per

required to be used for the local furnace. The ryots are sav

lcge l:y (h: use of this furnace. In those days ?f low prices of sagricultural

tommodities any reduction in the cost of cultivation must be w_elcome. The

Sindwahe furnace is now constructed by the ryots themselves without depart-

mental belp.

i ed for boiling turmeric rhizomes also. Recently a certain
ryoth'::le[:tt:‘ec:r:;::: of 1'5 acres—(turn_meric rhizomes) and the fuel used by
him was only the dried Jeaf of the turmeric .crop from the above area ?lus one
and a half cartloads of groundnut husk costing Rs. 0—12—-0 .only. Boiling over
the local furnace would require 2 cart loads of firewood costing nearly Rs. 10, The
saving effected by the improved furnace in the use of fuel wo.rks out to Rs, 6—--3—0
per acre, which is by no means a small income to tb? ryots, in thes.e days of fall
in prices. Itis hoped that more ryots will adopt this useful practice.

Crop and Trade Reports.

— iate Monthly Report. The harvest of first crop
Pﬂddy—}938-39 llntde::ln::‘;s.;:oncluding in parts of the Central districts, the
D e the W coné "lst The yield is reported to be normal in Tanjore and
o Wes; oedue;ally below the normal in the other districts. The
e e oo is re g( d to have been affected to some extent by drought in
| : e ~ . . . .
standing ?.réptls ':::,r Kurnool, Cuddapah, the Carnatic, thtoor. Sal'em, Coim
parts of \ lz:lmmnd liamnad and by the attack of insects in parts of vtza-g:patgm
bniiolr(e' : ﬂmloreTi;:e condition of the crop is reported to be generally satisfactory
and Kurnool.
i other districts.
e second sort per imperia) maund of 823 ll?s.
7th November 1938 was Rs. 2-:—11—0 in
3. 2—6~—0 in Trichinopoly and Tmnevel]_y.
Masulipatam and Guatvor, Rs.2C—4-—n(:dnan
i ca '
i i d Chittoor, Rs. 2—2-0 in _ 0
. ~ 2—3-0 in Rajahmundry an \ ke 2 S Cudda-
:‘-\l‘:::‘:;;ﬁ Hindupur and Vellore, Rs. 2;—1-0-0. li:::;lizl::n::; o i
—'- —0 in Nagapatam, Rs. 1--1 =0 in ) e e ort. L e,
l?"'e'. Re. 1 :::5 gv‘l;‘en ::’in?pared with the prices publfshed |ne21:ealafsa" gf 18 ver
(-O"Jee"ﬂ'l'ah .revailed on 10th October 1938, these pncestre‘irn e o and
tct:(x)nsteiv:;hl\‘éfan:z)u)ore 5 per cent. in Hinduzur. ‘3 ;:)efr4 c::r.cent' e lipatam.
: cent. in Ellore an u. rise e Rajal.
Ananta[::r in:dB::::i? Trichinopoly and Tinnevelly angr(;t;sper ce
€ . 4 . . .
;?x::d:y. the prices remaining stationary in the other m

2. The wholesale price of paddy.
as reported {rom impor@nt markels 01[1{
Madura, Rs. 2—8-0in Virudhunagar,
Rs 2--5 -0 in Vizianagaram, Bezwada,

iti f the sugar-
i it rt. The condition o
—1938—Intermediate condluon. repo e whote
Sul.fci.::enerally satisfactory in all districts ex.cept' S(;utel::ted e o
cane ¢:r°ph s been damaged by floods in parts. The_yle!d is exp e
::lc(::t':id: South Kanara if future scasonal conditions are favou .

i i i i f 828 1bs. (equivalent
2. The wholesale price of 128gery pet lmprel:::: '2:“3?110 Nozember 1938 was
to 3.200 tolas) us reported from m'lpottgnt maRs s on 8th November 1939 Weg
: i doni, Rs. 8—9—0 in Chittoor, Rs. ! 7-10-0
A i i t Rs. 6—7—0 in Cudda
R>~,. sehinopoly. Rs. 6—14—0 in Vizagapatam, 0.'n 7-0 in Cuddefore oo
in Trichino¥ 6—0--0 in Rajahmundry, Rs. 5—12— 14_15_0 ads. Re. 560 in
.\ngalore._RS- 0 in Vizianagaram and Salem and Rs. J1-0in Bellary, When
Lrode, Rs. 374—}. prices published in the last re_]sl’azro,f ;bgut ose which pre-
compared with t Ate)ber 1938, these prices reveal ae l‘tl o o 2 Per cont, in
. . ’ : |
Feehinopos Of er cent. in Coddulore, 18 P (; ?n Cocanada and a fall of 6 per
Trichinopoly. ‘-tpin iz gapatam 2nd 3 per cent.
Sulem, 5 per cent.
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cent. in Mangalore, 5 per cent. in Vizianagaram and 4 per cent. in Chittoor, the
prices remaining stationary in Rajahmundry, Adoni, Vellore and Erode.
Cotton—1938-39—Second Forecast Report.
cotton in the Madras Province during the five
sented 96 per cent of the total area under cott

2. The area under cotton up to the 25th September 1938 is estimated at
833,200 acres. When compared with the area of 656,700 acres estimated for the
corresponding period of last year, it reveals an increase of 269 per cent. The

increase in area is marked in Bellary where it is estimated to have risen from
190,00 acres to 325,000 acres.

The average of the areas under
years ending 1936--37 has repre-
on in Indis.

3. The area in the Central districts and the So
year’s crop and partly to the current
parts.

uth relates partly to the last
year's sowings which have commenced in

4. The condition of the standing crop is generally satisfactory.

5. The wholesale price of cotton lint per imperial maund of 82-2)7 Ib. as
reported from important markets on 4th October 1938 was about Rs. 13—~13-0 for
Cocanadas, Rs. 16--7—0 for Red Northerns, Rs. 14—4—0 for W
Rs. 11-4—0 for Westerns (Mungari crop),
Rs. 21-10—0 for Coimbatore C

hite Northerns,
Rs. 13-2-0 for Westerns ‘Jowari crop),
ambodia, Rs. 16—0—0 for Southern Cambodia,
Rs. 1970 for Coimbatore Karunganni, Rs. 15--7—0 for Tinnevelly Karunganni,
Rs. 14--2—0 for Tinnevellies and Rs. 15—4--0 for Nadam cotton. When compared
with the prices published in the last report, i.e., those which prevailed on Sth

6. Figures by districts are given below :—
{Area in hundreds of acres, f.e., 00 deing omitted )
Estimate of the area sown up

to the end of
District and tract. — “~

Increase (+) or decrease
(-) of the area in

. - column 3) as compared
July Septem- Septem- with the area in
1938 ber 1938  ber 1937 column (4)
(1) 2) (3 (4) (5;
Acs. Acs. Acs. Acs,
Madura 340 410 430 - 20
Ramnad 100 12,0 140 - 20
Tinnevelly 12,0 120 14,0 - 20
Chingleput
South Arcot ... 4,0 5,0 7.0 - 20
Chittoor . 1 1
North Arcot 3 7 8 - 1
Salem 29,0 350 44,0 - 90
Cogmbatore 33,0 53.0 62,0 - 90
Trlc})inopo}y 12,5 140 150 - 10
anjore
Malabar 1 2 2
South Kanara .., 2 2 2
Total, mainl 135,1 173,2 200,3 - 271
Cambodia  in. ' 7
cluding Nadam

and Bourbon.
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+ 430
Kurnool 470 148,0 1050
Bellary 750 3150 1900 + 1;‘;:8
Anantapur 45 55,0 67.0 ;290
Cuddapsah 6 37,0 89 i

. 5.
Total, Northerns 1221 565.0 kY1) +195.0

and Weste-ns.
Vizagapatam 18 20 20
(Golgonda tuluk)
East Gudavari ... 3 2.7 23 _+ ;
g_es( Godavari ... l(5, . g Z L 5
t K .
G:lsn:‘:r . 120 670 550 + 120
Nellore 1 15,0 19,0 - 4,0
Total, Cocanadas 15,9 885 79,4 + 91
Vizagapatam (except 6,2 6,5 70 - 5
:‘-:)‘lgg:da taluk)

Grand Total 284,3 833,2 656,7 +176,5

Cotton —1938-39 —~Intermediate Monthly Report. In parts of the Central
districts and the South, the sowings of cotton are reported to have been delayed
for want oi sufficient rains in October and cons‘equently the area und;r :he
crop is expected to be generally below the normf\l in (Pese tracts. The condit clm

he standing crop is generally fair except in Cmmbatore where the early
:([);necm-p of Cambodia is reported to have been stunted in growth owing to

drought and insect attack.

2. In the Deccan, the condition of the cropl(both mungari ar;lol‘nn:::;le) 1:07:-
the whole satisfactory. Pickings of the mungari or early 'ls‘:wn 'ieldp e
menced in parts of the districts of Kuraoo! and Bellary. ey

to be normal. . .
3. The local cotton trade is not geng;a e)["ial e O ot 1, as Tepacted
The wholesale price of cotton lint per imp und o o for Cocar
important markets on 7th November 1938 was a 'ou . o o
O o 16-7-0 for red Northerns, Rs. 14-4-0 for white Northerns, o s for
nadas, Rs. ari crop) Rs. 13 --1—0 for Westerns (Jowari crop), Rs. 2..—1—2 0 for
Westerns O bodia, Rs. 16—12—0 for Southern Cambodia, .Rs. 19— 5—- o
Coimbatore o ;\i Rs. 15—8—0 for Tinnevelly Karunganni, Rs. M—.;l for
Coimbuto.re K"unfiﬂn l(;—6'-0 for Nadam cotton. When.comparedhwnocmb"
Tinnevellle.s and' :l‘ae last report, i. e., those which prevailed on 4t Dctober
prices publlsh.ed n eal a fall of one per cent. in the case of Westertns ( s gper
-y tbese. P o & ris of eight per cent. in the case of'Nadam cot‘o(r;;iu.l'”tdre
S e e of S0 hern Cambodia, three per cent. in the c.nse o mbatore
cent. in the case of Soutt s of e batore Karunganni one :e:nd Wiﬁte
?h.:’ m‘;}'-;ﬁ,::::ﬁ?e;, the prices of Cocanadas, .b::rrt;:erns (re
varieties) and Tinnevelly Karunganni remaining statio e winter
ndnut—1938 —Intermediate condition report. The co o s e
Groe dnut is generally satisfactory in East Godava & West Godavard,
crop of &TOW Bellary, Anantapur, Nellore, Coimbat.ore a'n ala f.salem
Kisto, Guntar. b en' affected by the hairy caterpfllar .m .parts o .
where the 70 e edura and by drought in the remaining districts.
Trichinopoly ond M H ndnut (shelled) per imperial maund of 82% Ibs.
2. The wholesale price of grotu D e ortant markets on o Nove:gb?r
. alent to 3,200 tolus) *35 reporte o o0 in Anentepur, R&?—l“]’-;lo;:
-15-0 in (";id;lfge'_o jn Vizianagaram, Rs. 3—5-0 ia Ve s

active at this time of the year.

(equiv :
1938 was Rs. -
Vizagapatam and Guntur,
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Rs.3 -3-0 in Coimbatore,
Bellary and Tadpatri, Rs, 2
compared with the prices

Rs.3—2—0 in Cuddapah, Rs. 2—15-0 in Nandyal
—~H~0in Adoni and Ks. 2—13—0 ;. Hindupur. w"’en
published in the last report i_e., those which prevailed
on 10th October 1938, these prices reveal a risc of 20 per vent. in Anantapur ’nfi
2 per cent. in Coimbatore and a fall of 6 per cent. in Hindupur and Tadpatris
5 per cant. in Guntur and Cuddulore, 3 per cent in Vizsgapatam and Vizianagara®
and 2 per cent. in Adoni, the prices remaining stationary in Bellary und Vellore.

Ginxelly-—1938—39—lntermedi-tc condition report. The gingelly crop has beed
affected to some extent by drought in parts of Vizagapatam. Bellury, ( hingleput
Chittoor, North Arcot, Salem, Coimbatore, Trichinopaly. Madurs, Ramuoad.

Tinnevelly, Malabar and South Kanara. The yield is expected to be normsl
outside these districts,

2. The wholesale price of gingelly per imperial maund of 828 Ibs. (equivaleat
to 3200 tolas) as reported from important markets on 7th Novembher 1938 was
Rs.6—9--0 in Trichinopoly, Rs, 6—2—p in Tinnevelly, Rs, 6~1--0 in Salem.
Rs.5—-15~0 in Cuddalore, Rs. 5-9_ in Tuticorin, Rs. 5~6--0 in Coconads,
Rs. 5-5-0 in Rajabmundry, Rs. 5—2—0 jn Vizianigaram, Re.5-1-0 in Ellore
and Rs. 4-12—-0 in Vizagapatam. When compared with th: prices published i
the last report, i. e., those which prevailed on 10th October 1938, these prices

re'venl a rise of about 4 per cent. in Cuddalore and Tinnevelly, 3 per cent. 10
Vizagapatam and Vizianagar

am, 2 per cent. in Trichinopoly and Tuticorin l‘"d
one Per cent. in Rajahmundry und a fall of 9 per cent. in Ellore, the prices rematn-
Ing stationary in Co:anada and Salem. (Dircctor of Industries, Madras)

Cotton Raw in the Madras Presidency. The receipts of Juose cotton at presses
and spinning mills in the Madras Presidency from st February 1938 to 18th
November 1938 amounted to 486,002 bales of 400 1b. Jint us ngainst an estimate of
503.2C0 bales of the total crop of 1937-33, The teceipts in the corresponding
periad of the previous YEIr were 492,572 bules 406 193 bales mainly of pressed
cot‘ton were received at spinning mills and 9;)116.ba]es were exported by Se€B
while 67,909 bales were imported by sea muinly from Karachi and Bombay.

tDirector of Agricuiture, Madras)

College Mews and Rotes.

Students’ Corner. Students' ciub. That ** the introduction of compulsory Hindi

essary step for achieving national unity ” was the subiec.t
e 2nd November 1938 in the Freeman Hall under the Presi-
oadloot, Principal. K. §. Sankaran the mover opened the
resting and fluent speech. This was suitubly opposed tfy
Several speakers including the members of the stuff participated in
n. The proposition when put to vote

of a debate held ou th
dency of Mr. R, C. Br
debate with an inte
S. K. Joshi.

the discussio

. the Observer. Initiating the d‘b’fe
} religions would be @ constructive step taken towar.s
bumanity's progress ", Mr. Louis Royal brought out 1hat religion was the root
cause of oll human atrocities, Mr. D. Narayana Rao, in opposing, dweit on the
influence of religion on man's life. The subject was discussed threadbare by the
several speakers, and on being put to vote Jost by an overwhelming majority.

‘The Hon’ble Minister {or Local Self~Government, Sri. B. Gopal Reddi
addressed the students at 11 8. m. 00 15--11—'33 at a meeting beld in the Freemat

Yovember 1933, College News and Notes o

Haiy With Mr. R. . Broadfoot. Principsl, in the chsir. He asked the students to
atily themselves with the Jife of the villagers with whom thay have to deal

24 wanted them to think aiways in terms of their duties to the villagers. Finally

® Siressed on the importance of the spirit with which the villager has to
approsched.

T:e Hon'ble Minister for Rursl Development, Sri. V. |. M\lﬂu"'ll'nv Pillal
Was also kind enough to address the students at 10a. m. on 19—11—'38. The
Meeting was held at the Freeman Hall under the presidency of Mr. R. C. Brosd-
foot. The Houn'ble Minister advised the students to cancentrate on their studies,
he asked them to bear in mind the varlous responsibilities which they will be
called upon to shoulder in a free India, in increasing the productivity of the land,

Cricket. On 23—10—°38 a friendly match was played between (.
X1 and H. Shiva Reo’s XI. C. Ramaswami's X batting first scored 197 (Rama-
swami 103 retired, Adeni 25 not out ; Subrahmanyam 6 for 51 and Shetty 3 for 24).

Shiva Rao’s X! replied with 124 (Bahu 50, Shiva Rao 25, Nagaraja Reo 23 ; Hegde
6 for 22, Kothandaraman 4 for 63}.

The Agricultural College beat the Maharajsh’s College, Ernakulam, in the
Inter-colleginte Zone Finals at Ernakulam on 29

‘ -10-'3% The Maharujsh's College
Team scored 77 {Srinivasan 5 for 22, Dinker Ryo 2 for 10 and Shetty 2 for 11).
The visitors scored 80 and won the match (Nutaraj 5 for 2)).

. Afriendly match played with Princes Club, Ernskulam on 30-10-'38 reaulted
inadraw. Princes Clgb 135 tKocha 57, Kunhunni 22, and Ravi Varma 20; Srini-
vasan 3 for 41, Dinkar Rao 2 for 0, and C. Ramaswami 2 for S). Agricultural

College 99 far 5 (. Ramaswami 33 including four sixers: R. R. Varma 2 for 16
and Kocha 2 for 37).

Interclass Cricket Tournament for the Victory Cup between the third and
the first year classes was played on 4-11-'38. The third year team .’““'“'sﬁ;::
scored 141 (Menon 44, Nnganja Rueo 32, Dinkar Rao 24. Adeni 20 Snnidn‘:': tor o
62 and Goviaderajan 3 for 11). The first year tewm were all skittled o

tota} of 23 runs (Dinkar Reo 2 for 5, Shetty 3 for 5, Menon 2 for 3).

ed on 12-11-"38,
The match between second snd third year c!au:n ::: rel:'yu 1on 1 %
Dinkar Reo s ey e 10, Soraranas uz“(mr 3,), Third year 74 for no
{Dinkar Rao 2 for 17, Shetty 4 for 17, Sayarsman 2 for 3).
loss (Menon 44 not out). . s
layed on 5-11-'38 en

i tween the students and officers p :

i s m-tcbz:; i:r 7 and declared (Dinker Rao 94, Nngara;.(g:ob:;i
;? 'hdn: -u!";::: e‘n:;r %9 and C. Ramaswami 2 for ¢2). Officers 52 for

othandas
O e ats o jlayed with the Mshurajah's
i ter tinals match was play

lnter-Coll;ul‘::: :: ::St:l and 17th November 1938 on th: :Qgri:::\:;l‘l‘ ‘(i:‘l’l;?;

‘c‘:’l‘l‘:ﬂt P;?e :griculmral Collegakpile; upvv‘ar ?)iet::;:‘f‘o:m cl.aiming 13 wickets

3 runs. Dinkar Rsao . 13 wickets

missing his f-.(;;:‘go‘;)ige won the match by an m_nings nndsffés:?:isnngéopﬂ

ot Colle 338 (Shetty 97, Menon 75, Adeni 44, Diaker Rao 'jah'. ron Sore

taral Coliees iah 3 for 71 and Jagannath 2 for 80). Mabsra 8 Sollese &0

4 for 5% Muth_m Rao 7 for 18) and 62 (Dinker Rao 6 for 26 an i
{Muthiah 21; Dinker Ra

1 for 6. ivaganga who were on a visit to Coimb:nt::trceh :l:g':‘;l i: :l‘x::.
Rsjah’s Club, S‘“gcunural College on 19-11-'38. Thgt.ivu Rao 26 and Kothan-

1y match W“h}he Ag‘;‘92 {Srinjvasan 65, Rafnaswam‘{ai’fis and Natarajan 2 for 16).

Agricultural ColleRe man 2 for 74, Doraippan 1 gfor 16 and Kothandaraman

Juraman 23 l:un:a(l;’l:skamwman 36; Dinker Rao

Sivaganga 78 for

4 for 25}

Ramaswami’s
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Hockey. The quarter finals of the inter-collegiate tournament was played
between the St. Alosius College, Mangalore and Agricultural College. The latter

won by 4 goals to one: scoring honours were shared by Keshava Reddy (3! and
Govindarajan (1.

Visitors. The Hon. Sri. T. Prakasam, Minister for Revenue, with his Parlia-

;n:ntary Secretary went round the Agricultural College and the Institute on
5-10-'38,

) Sri. Belli Gowder, M.LA,, Honorary Visitor of the Agricultural College also
visited the College on 4-11-'33,

On 15-11-'38 the Hon. Sri. Gopal Reddy. Minister for Local Self Government

accompanied by his Parliamentary Secretary paid a visit to the College and
Research Institute.

And on 19-11-'38 the Hon. V. 1. Munuswamy Pillai, Minister for Agriculture
and Rural Development went round the Central Farm, and the Institute.

Weather TReview—oCcTOBER 1938,

RAINFALL DATA

J -
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e month thunder-

Weather Review for October 1938 During the attllf]:)lf[ :,l:eu:’eninsula and the

8torms have been fairly widespread in the no_rthern :ral Provinces, Bengal and

West Coast and local in Malabar, Berar. the East Cel;‘e West Central Provinces

Orissa, whilc a few falls have been recorded fromht North East Monsooa caused
and the Madras Deccan. From the 26th onwards the

idency.
widespread thunder showers over the Madras Presi N
Bay on the 6th. and becoming

n the 10th and finally disappeared over

Movemlber 1939]

A depression appeared in t_he Centt:lo
storm crossed the Orrissa Ganjam Coas

Central India by the 13tb. the Bombay Deccan. Hyderabad and local in
e

ded in the
i falls have been recor
P gnfte:; while the onset.of the Ngrt’l:
;:e Zused heavy showers :nhSozzl:mt:y
er was in defect.all over the

bumidity bhas been
Hyderabad and tha

Rainfall was general in Koakan,
Malabar and the North Madras Coast,
Madras Deccan during the first hslf of
East Monsoon on the 26th of t!ae mon v
Madras and the South. The rainfall how ded and the

Skies have been moderately to beavl;ly l;:::bay Deccan,
fenerally in evcess in the Konkan, the

North Madras.

nimum tem-

ures have been below normal and the mi

The maximum temperat

£ e { I $w mal.
% & |Depar-| 2= ’ _-‘E ' Depar-i g": peratures ubove nor
e e . 530 2 s .. = a .
Division Station v B ft:;r; s § Division Station I 3 g ftr‘:)l;: ; .;5 Chuef amounts of rainfall. -
< K a 7 0" 17rh.
S |mormal 3 & ‘ <% normal: 5 g ikanal 10" on the 4" on 31st.
- e |&S] i~ e i3 gzg:::re 16" on the 18th & 46" on
‘ - - th.
Circars |{Gopalpore 321 -48 (322 [South ‘Negapatam 99, -046 362 Coimbatore 1.1” on ;::h N
Calingapatam | 70 | - 19 387 Aduthuraj * 71 -07 228 Masulipatam 4 4” on h. . \
’ Vizagapatam | 67 | _0-4 |33 Madura 191 -s9 212 Nellore 3°4" on 29th. \
Annkapnlli' 44 | -34 426 Pamban i 38| -s2 188 Negapatam 39" on 3lst. B
Mamareota® | 73 lsss Koilpattis 1 331 -40 212 Observators
h 4 -7 . -0 -1 . H rva .
Cocanada 59 | -20 45 Palamkottah | > 8 ort for Research Institute Obse
Masulipatam | 47 34 31"@74 ; Weather Rep
Guntur* 08 -51 33-3 [West !Tri\V;lndrum 37 - 69 g(])g Report No. 10,’38. bad . 90'0°F-
. Coust Cochin 54 78 imum in shade : oF,
Ceded IKurnool 08 1 -27 '235 Calicut RS -17 1313 Absolute minimum in shade g-i"r“
Dists. Nandyal* | ! Pattambi * 68 _58 ' 861 Absolute n.nnl Y hade e
tHagari * Ol | -36 229 Taliparamba * . i Mean maximum in * 1 - HOOT
Siruguppa’ NiL| -42 |286 Kasargode * | 70, -22 1331 Departure from norma T 691°F.
Bellary 02 [ -37 1234 ‘Nileshwar* ' 69° _19 1456 Mean minimum in shade .. ~ITF
Anantapur 02 -35 (293 ‘Mangalore L0290 —g46 1417 ture from normal 302
Regéuchinmn re | .. |289 » | | Depa,r infall " s
Cuddapah 07 43 1534 i Total ra .. T
Anantharaju- ? Mysore {Chitaldrug 07 .35 212 Departure from normal 1°62" on 29th.
pet* 04 | -63 1225] and ‘Bangalore ' -6 3'.2 Heaviest fall in 24 l.nou!: s hy
Carnatic|Nellore 57 | -27 [29-5] Coorg Mysore 14 : -49 ;3.3 Total number of rainy day 3M.P. H.
Paase 1790 -38 \u9 Mercara 801 -07 Mean daily wind velocity - T
alur 69 | -35 |36 : bumidity at -6
Tindivanam* | 23 | _ 72 (267 1,,. . i © 435 Mean t l:-e from normal %
Cuddalore 94 | -16 |270 |Hills ?z(odmknnnl 58: -39 Departu 1 d last weeks of the
iICoo f . ; st an
Central |Vellore 08 1 -55 304 ont:c(:)r;und © 21 16 398 The monsoon was active during tl;ienfall was practically received
Sulem 07 | 60 (289 'Nanjanad * 280 g4l 326 Summary. Jete 1ull in the middle. The rait 302" of which 162"
Coimbatore 25 | -39 |111 I 5 : montb with a comple The total rainfall was .
Coimbatore ! i i during the last week of the mont_b- s largely in defect. The mean maxi.
A._ C. ‘Cv‘ RoL*| 301} -2 7 lig ! l: i wl:\:lregceived on the 28th. The rainfall ::mal while the mean minimum tempe-
Trichinopoly | 32 | -3 7 1204 l . ‘ mum temperature wsas slightly above n

i idi in defect.
Meteorological Stations of the Madras Agricultural Department. rature and the mean humidity were P.V.R & F.L.D.

@ From‘ average rainfall for the month calculated upto 1935 published in
the Fort St. George Gazette.



Departmental Notifications.

Transfers.

Name of officers.
———

From

To

Sri. N. Kesava Ayyangar,

~ C.K, Ramachandran,

A1l

K. Meenakshisundatam.

B. N. Padmanabha
Ayyar,
S. Kuppuswami
Ayyangar,
A, Muhammad Ali Sahib,
T. Narayana Rao,

B. L. Narasimhamurthy,

R. Subbiah Pillai,

J. 8. C. Antony,
K. Kuppamuthu,

K.S. Krishnamurthij Iyer,
M. K. Swaminatha Ayyar,
S\o]. \é Parthasarathy,

. G. Venkataramana R
V. Ratnaji Rao, "o

K. Rangachari,
K. Ambikacharan,
A. R. Subramania Ayyar,

A.K. Ganesha Ayyar
M. Rama Reddy, '
M. Ratnaveluy,
N. Narayana Ayyar.
G. K. Subramanig Ayyar
C.S. Sankaranarayana '
A
N. Krishna Pillai,
U. Muhammad Abass,
g. [\éenkataraman,
. K. Subramania A
J.S.C. Anthony, yver

Asst. in Cotton, Hagari
(on leave)
Offg. Asst. in Cotton,
Coimbatore
Offg. Asst. in Cotton,
Hagari
Offg. F.M.D.F. S,

Hagari

A. D, Sriperumbudur

A. D, Puttur
(On leave)

Offg. Millets Asst,,

Millets Asst., A. R. S..
Kailpatti.
Asst. A. D.. Tinnevelly,

A. D., Warehouse,
Cudda

A, D., Cuddalore, tore.

A, D, Dindigul,

A. D., Neliore,

A. D, Kandukur,

A. [). Nnyudupet'

A. D, Kavali.
A. D, Tirukoilur,
Asst. A. D, Ramnad,

A. D, (on leave),

A. D. (on leave),

A. D, Tiruchengode,
A. D, Attur,

Asst. A. D. (on leave),

A. D, Hosur,

A. D, Cheyyar,

A. D, Tiruppur,

A. D., Gurzala,

A. D, Srivaikuntam,
Asst. A. D,, Devakottai,

Asst. in Cotton.

Coimbatore.

Offg. Cotton Asst,,

Hagari.

Offg. F. M., D. F. S.,

Hagari.

A. D, Il Circle.
A. D. Puttur,

A. D., Sriperumbudur-
Asst. Millets, A.R. S,
Guntur.
Asst., in Millets, A.R. S
Anakapalle.

Millets Asst., A. R. S.
Palur.

A. D, Groundout,
Warehouse, Cuddalore.

F.M. A R. S, Palur.

A. D, Dindigul.

A. D, Devskottai.

A. D, Adoni.

A. D., Palamaner.

A. D., Sullurpet, New
Sub-circle.

A. D, Venkatagiri.

New Sub-circle:

A. D, Rapur, New
Sub-circle:

A. D, Udayagiri, New
Sub-circle.

A. D., Ramnad.

A. D, Anantupur.

A. D, Attur.

A. D, Tiruchengode.

A. D., Hosur.

A. D, Arkonam.

A. D, Tirupathur.
A. D, Cheyyar.

A. D, Baptla.

A. D, Devakottai.
A. D, Srivaikuntam.
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Leave.

Name of officers

T T e e ——————

Sti. 8. Muthuswami, A, D., Tirukoilur.
» C.Ekambaram, F. M., A. R. S.
Tanab Gudiyatam.
nab Mohammad Basheer, Offg. Asst.
) Entomology, Coimbatore.
Sri. W. L. Srinivasa Rao, Asst. A. D.,
Kollegal.

Dr.

Sri.

[
"

"

R. Sankara Ayyar, Cotton Asst.
Coimbatore.
P, V. Hariharan, Millets Asst.
A.R. S, Palur (on leave).
A. K. Ganesha Ayyar,
A. D. (on leave).
M. C. Menon, A. D., Coondapoor.
K. Venkataswami, Probationary,
A. D., Kavali (on leave).
N. Krisbna Pillai, A. D., Cheyyar

A. M. Muthayya Naettar,
A. D., Pollachi (on leave)

P. S, Suryanarayana Ayyar, Asst.,
A. D. in Mycology. Cuddalore.

V. Viswanathan, Asst.,
A. D., Arkonam.

K. V. Reddy Naidu, A. D. (on leave).

K. Soopi Haji Sahib, Asst. A.D.,

Sri

Badagara.
P. Gopalaratnam, Senior Cotton
Asst., A. R. S. Guntur.

R. Balasubramania Ayyar,
Cotton Asst. A. R.S. Guntur.

V. S. Rangecharlu, F. M., A.R.S.
Guntur.

C. Krishnan Nayar, Asst. in
Mycology (on leave).

B. G. Narayana Menoo, Oftg.
F. M., Nileswar.

K. Vasudeva Shenoi, A. D,
Coondapoor.

T. R. Narayana Ayyar, Millets
Asst., Coimbatore.

M. K. Padmanabhan, Asst.,
A. R. S, Pattambi.

B. N. Padmanabha Ayyar, F. M.,

D. F. S. Haguri.

P. Vishnusomaysjuiu, Asst.,

Mycology, Coimbatore.

period of leave.

e b

L. 8. p.forl month from the date of
relief.

L. a. p. for 1 month from 24-10-'38.

L. a. p. for 10 days from 26-10-'38.

19 days from 13-10-'38
and for 7 days from 9-11-'38,
t allowance

L. a. p. for

Extension of leave withou
for 8 months from 1-11-'38.

Extehsion of 1. a. p. onm.C. for
2 months from 11-10-'38.

Extension of L. a. p. on m. C. for
6 weeks from 4-10-'38.
L a. p. for 1 month from 15-10-'38.
Extension of 1 month’s earned leave
from 4-11-"38,
nofl.a.p. forl month
from 28-10-'38,

Extension of 1. a. p. on m. C. for
26 days from 1-11-'38.

L.a.p. forl month and 26 days
from 28-10-'38.

Extensio

L a.p.for 1} months from 9-10-'38.
Extraordinary leave on loss of pay for
2 months from 31-10-"38.

Extension of 1. a. p. for 1 month and
23 days from 27~10-"38.

L. a. p. for 1 month from 24-10-"38.

Extension of 1. a. p. on m. C. for
2 months from 22-10-'38.

Earned leave for 25 days on 1. a. p. and
Extraordinary leave on loss of pay
for 1 month from 24-10-'38.

Extension of 1. a. p. on m. C. for
3 months from 27-10-'38.

L. a. p. for 30 days from 19-10-'38.

Extension of 1. a. p. for 1 month
from 16-11-'38.

L. a. p. on m. ¢. for 4 months
from 1-11-'38.

L. a. p. for 7 days from 7-11-"38.

L. a. p. for 2 months from 20-10-"38,

L. a. p. for 1 month and 17 days
from 7-11-'38,
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Sri. B. Survanarayana Murthy, F M, i
A. R S Guntur. L.a. p. for 25 days from 31-10-28.
» T. Paramanandam, A. >, Extension of ). a. p. for 15 duyls(}—ll"”‘
Madanapalle. from
M. B. V. Narasinga Rao, Asst. in 38
Paddy, A. R. S. Maruteru. L. a, p. for 15 duys from 1u-11-'38.
w P.S. Narayanaswami Ayyar, day's
Temporary, Asst. in Entomology, L. a. p. for 1 month and 23 day 1-11-°
Coimbatore. from
K. Kunhikannan Nambiar, Asst., . 1136
A.R.S. Pattambi. L a. p for 12 days from 7-11-
» M. C. Menon, A. D, Badagars. Extension of 1. a. p. for l"r:::!;:_“__n

Extensionof .a.p onm.c. for
3 months from 22-10-"38

« U. Achyutha Wariar, Asst. in
Millets, Caimbatore.
P. Covindakutty Kurup, Manager, .
Pomological Station, Coonoor. L. a. p. for 28 days from 25-11-'38.
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A Published Annually Yp
BY
THE MADRAS
AGRICULTURAL DEPARTMENT
IN
English, Tamil, Telugu, Malayslam & Kanarese
(Jan.) (April) (March) (Sept.) (March)

It contains instructive and interesting articles on Agricultur:
and Veterinary Science and exhaustively deals with the work 0

the department including agricultural research stations, Pumping
and boring dperations, state loans, etc.

Price 1 anna, Postage 2 annas.

Apply to the Deputy Director of Agriculture or the Dismc;
Agricultural Officer or the Agricultural Demonstrator nearest !

you with three annas stamps. Not sent by V. P. P. R

When answering our sdvertivers, plonse meation ' The Madras Agricelbural Jooraal’

Agricuttural College and Research Institute,
Coimbatore.

ADDITIONS TO THE LIBRARY DURING OCTORER '38

A Boai.n in Agriculiure. Patevson, L W. [1938). 2. The Wasted Land. Jobn-

b Seum;%?} 3. Soilless prowth of Plants. Eitis, C. & Swanye. M. W, (193?!}.
von, G. «“’. { P;ﬁ{fé’& Uf g”g{an‘f 19151035, 388@9#*4& wW. P ) (193?}. 5, 8?}2!’""
4 Agricuitural W. H. {1938). 6 The Chemiziry of FPiant Coustituents. Gisvold, Q,
Trade, Willson. W. -} p "I’h" Besbespar's Guéds. Hermd*ﬂemyas!!.iw. (1938),
& Rogers C.f:: ;;?2; m.azogic af Agricwitural and Madical Rexearch. Fisher, R. A,
8. Stalisticel I9

& Yates, F. (1938

B. Reports and Proceedings.

i e Advisoty Board of the imperial
i { the 16th Meeting of t e
1. Procesdiogt o Delhi, 1937, 2. Yesr Book of tbe Us
i esesrch, Delhs,
Couscil of Aifiif”l;ut:: ;uth indis, 1938. 3. Asnual Rzport;:{e the C??:e
Planters’ Associa m{ the U, P. A. S. L for 1937-38. 4. Anvus {pa;: QA iﬁ
Scientific Officer © | Department for 13s-37. & &nnu?l Repor;s G Gt Au:g:a;
Bombay Agcicultura { H. E. H. Nizam's Govt, Hyderabad for 1935~ e
cultoral mpmmenu; Butesu of Soil Science, England for 1997-38. 7. Anaual

Report of *: € ';?:::z;ika Territory, Agricultural I:e?a:t;;;;t {;)g- ;:;:Z; u%, %z:::: .
R i § jenitoral Department fo - 9.

R o f: gi‘;:;: Satﬁes Agricultural Depar‘tmex;;.sgzem Branch for 1937,
" zh; h‘::;?z:zs of the National Fertilizer Association, .

16 O




The Madng Agricultural Students’ Union -

. :
PATRONS
umugam Pillai, Sundaikamuthur, Coimbatore District,

an Bshadur C. Arunachala Mudaliar, Zamindar of Chunampet, Chingleput
Lodd Govindoss, Madras, {District,

A. M. Kalinga Rayar, Zamindar of Uttakuli, Coimbatore District.
Raja Sree Krishnachandra Gajapati Narayana Deo, Maharajah of Parlakimidi,

Ganjam District.
V. Madhava Rajeh, Kollengode, Malabar District.
Sir A. P. Patro, Berhampur.
T. A. Ramalingam Chettiar, Coimbatore,
Sir C. P. Ramaswami Ayyar, Trivandrum. s

Dewan Bahadur C. S. Ratoasabapathi Mudaliar, Coimbatore,
M. Sambanda Mudaliar, Coimbatore,

Veerarayan Thirumalpad, Nilambur, Malabar District.

V. C. Vellingiri Gounder, Coimbatore. v’
Raja Sir Venganad Vasudeva Rajah, Kollepgode, Malabar District.

Dewan Bahadur C. V. Venkataramana Ayyangar, Coimbatore,

R. Jeevandas, Varnasi, Parlakimidi.

G. R. Hiison, Norwich, England.

Sri Ramachandra Ananga Bhima Dev, Kesari Gajapathy, Rsjsh Saheb of

Bodokhemidi, Berhampore, Ganjsm,

THE OFFICE BEARERS FOR 1938—38.

R. C. Broadfoot, Principal, President, Ex-officio.
K. Unnikrishna Menon, Resident Vics President.
Dr. 1. S. Patel, Editor.

P. A. Venksteswara Ayyer, Secratary.

COUNCIL (15 Members), MANAGING CdMM!TTEE (9 Members),
President.

Resident Vice President,
Resident Vice Presideat. Secretary.
Editer. Editor.
Secretary. ‘ M. Bhavani Shankar Rag, Manager.
Moffussil Vice Presidants. A.H.S. Sarma, Treasurer,
K. Gopalakrishna Raju. C. 8. Krishnaswami, Member,
M. U, Vellodi. M. A. Sankars Ayyar, v
R. Swami Rao. K. Sanjeeva Shetty, .
Moffussil Members, Vacant. ’
K. G. S. Bhandari. EDITORIAL BO
K. Kunhikenna Nambiar, Editor, ARD @ Members),
V. N. Subbanachar, Secretary. .
8. N, Venkatarsman. Manager..

Kesident Members.

C. Ramaswami.
Rao Bahadur S, Sundararama Ayyar,

M. C. Cherian,
Rao Sahib T. V. Rajagopalachariar. K. M. Thomss,
w w V.Muthuswami Ayyar, Vacant.
Vacant. .

Editor and Publisher: Dr. J. 8. Patel, B. Sc. Agr., M. Sc. (Cornell —_—
' Printed at The Scholar Press, Palghat, | " 2 (Edin.).
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