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EDITORIAL  9/8°

Agricultural Education. A drive forthe agricultural education of the
masses is long overdue; and itis time to tackle this question seriously.
Agricultural education and propaganda must go hand in hand. At present
the work of the propaganda staff is seriously handicapped for want of
agricultural education in the masses.

In most of the agricultural countries agricultural education is imparted
in both general and vocational schools ; in the former, agriculture forms one
of the many courses of instruction, and in the latter, it is the major subject
of study.

In U. S. A, twenty-eight states have prescribed by legislation, the
instruction of simple agriculture in rural elementary schools. Children six
to eight years old, are taught to observe wild and cultivated plants, trees,
insects and animals in their natural environment at home and near the
school ; they grow some of the common vegetables and flowers in the school
garden. Nine to eleven year old children are instructed to record weather,
and observe soils, plants, insects and animals in the environment of the
school district and its vicinity ; they compare habits of plants and animals in
order to become familiar with their different modes of living, their struggle
fo} existence and their uses to man; in the school and home gardens they
grow typical economic plants of the region and give some attention to
different varieties and the relation of cropsto different conditions of soil,
weather and treatment. Real agricultural instruction is, however, intended
for 12 to 14 year old children who are required to develop powers of
observation, comparison and judgment. They grow different crops in home
gardens and are encouraged to rear poultry and farm animals at home and
to maintain accounts of labour, fertilizers, feeds, gross and net returns etc.
They also experiment on different methods of planting, cultivation, harvest
and preparation fcr the market. The instruction is supplemented with the
aid of text books on elementary education and visits to typical farms.

" In Mexico, the agrieultural school represents the primary school in the
rural districts. In these schools particular attention is given to agricultural
activities which are of an every day local character. The primary and agri-
cultural schools,—15,000 in number—impart elementary instruction in
agriculture. The courses which last for four years include agriculture,
animal husbandry and agricultural industries.
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In Germany the primary rural schools are required to keep in contact

with farmers and to be adapted to the particular character of the district in
which the school is situated. In Hungary,

is compulsory in primary schools.
week ; and the pupils are 9 to 12 ye
in rural elementary schools is co

teaching of elementary agriculture

ars old. Simple agricultural instruction

mpulsory in Belgium, Greece, Turkey,
Germany, Hungary, Mexico and parts of U. S. A, In Italy gardening practice
is compulsory. In many of the elementary schools in Japan, agriculture is
taught. Instruction in Agriculture is given in some of the elementary schools
in Scotland and Albania.

To extend and intensify the knowled

schools, complementary schools exist in Germany, Hungary and Bulgaria.
In these schools much emphasis is laid on agriculture. In a majority of the
Provinces in Germany, the attendance at these schools is compulsery for all
young persons between 14 to 18 years of age. Secondary agricultural
instruction is available in many of the secondary schools in western countries.
InU.S. A, in 4,260 secondary schools, agricultural instruction is given to

over 153,000 students. In Hungary teaching of agriculture in lower
secondary schools is compulsory.

ge acquired in ordinary primary

Apart from the agricultural courses in general schools,

vocational schools for agriculture in most of the Europea
countries.

there are special

n and American
In Germany there were 657 elementary agricultural schools in
1928, giving two year courses in agriculture to boys about thirteen and
preferably having farm experience of at least a year. Such elementary
schools are found in Greece, Belgium, Latavia and Mexico.

In most of the countries there are seconda:y schools of agriculture, but
their

number is always restricted on account of high cost.
14 to 16 year old boys are taken and in some countries pu

to undergo two years farm work before they join the sch
generally extends to two to three years.

'n these schools
pils are required
ool. The course

The organization for education o

f adults consists of (a) regular adult
schools, and (b) itinerant schools.

In Haly there are 1,500 rural adult
schools which teach agriculture to men over 14 years of age. Such schools
are also met with in Bulgaria, Belgium and France.

The adult schools are
held in the off-season or off-time,

ie, in winter during holidays or in the
evenings. In Belgium 500 evening schools impart agricultural education,
two or three times a week amounting to 100 hours per annum. In U. S. A.
everning classes are held in secondary schools, and about 78,000 adults

receive instruction during the year. Besides the above mentioned adult and
itinerant schools, special schoolg dealing with particular branches, such as
dairying, horticulture, bee-keeping etc., exist in practically every country.

ltinerant or migratory schools consist of one or more teachers, and the
duration of the courge ranges from one week to four months, the average
being somewhere near a month. The classes are held by the propaganda

This instruction requires two hours per -
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i in the rural schools or in other public buildings. In ic?;ne -COL;?;I;:SS
ﬁ:::::tutleachers impart instruction to the alciulti oa}a};} w3 1‘4 i smiﬁnerané
i well. In , 3,
corses Ao e I e o wersons In 193435, The general
e rae Tnst £ 630 davys and the specialised courses last for~8 to 15 déysi
o e i enYin the country and the pupils join in the .prac'hca
The leSS?nS o gIWt s the course. The general course takes place in w1ntelr
o O o 'e ; the evening hours when pupils are free after the d.ay ;
e durmgb ut 2.000 courses of six to thirty lectures arfa orgamzel
o oo, Oceecl' 300,000. In England, migratory dairy schools
i atten?;n’;iiz fifteen days. In Russia, itinerant telac}}ller; };a(;:; clor;re1
T ombl i ement of animal husba .
o .Work ttizv:xaiiialtl};ecolz;lng;z:sn:;ixteen weekly lectures ofS tvio
g‘ o sulfh l?tisrﬁ(;nt achools are provided in Belgium, Ireland and Spain
ours each.
e ive i ion i iculture.
eceive instruction in agricu
R Tloilzrelovifi:rhz? o‘:)zgi;t:cri:c:: ;griculture schools. The s‘ohlztion
s e fore lies in the introduction of agriculture as a comglf s?}z
° l'.tahe ?ljo}:f::f:ift;eand fifth standards of rural elemzntart}f schoc;;:gaenn ;?n the
o f quickly educating a
o g‘;ec?ndaﬂ'] Ci:j:: SIS ih;t.;zgu::: }i’t?nZS,OOO rura% elefnenta’l:g sch?rc;i
e - foncy here over 2'4 million pupils receive lnS'tI'U.u En.reovgf
o Preﬁd}?niy V;rhools are attended by only 73,000 puplltc,. ? sover
e _'3nd ;g Sl rge percentage of elementary grade pup.115 retu n e
pro?orhonate y at' an(: than the high school studz_ents. There' is 11'.10 rte weon
agr:ulltutfaltvzfma ;?rer'age ten year old Indian boy is less intelligen
thin
;ois compeer across the seas.

: by the
Suitable courses for the elementary schools carfx bet:;avgzn :f?t o}; fhe
literature for

i artment, and necessary e
Agmcu“umln%eep written up. For training teachers, classes cttan lreewhers
teac'hers . tions in each of the taluks. The cost of depu n'.xgd achers
e ot gacareat- and little ®xtra expenditure would be.re?mre v\c;; the
o no‘t : ? agr{culture in the elementary school curmcxz1 ums. e are
mtmduc{hg:; <zlifficulties to be faced in providing school ggr a:OVided [he
ﬁwa“? i cognised, gradually many of the sclfools can be pt ded with
pﬂnClpf . r::ndgtill th«:-m the fields of the pupils’ parents must re
the gardens he
centres of agricultural activities.

i 1
i lasses can be arranged in rura
it of the adults, evening ¢ : ‘ ol
For the ber‘:aelfl buildings, and. itinerant courses ot ‘mstructlon can i
schools and pub ® also be worthwhile to arrange agncultura-l t.ours :
pI‘el.ljlared-t fi:'mn:: so that they can observe new forms of cultivation an
intelligen

pick up new ideas.



A METRICAL STUDY IN SETARIA ITALICA (BEAULV)—
THE ITALIAN MILLET

By
G. N. RANGASWAMI AYYANGAR, F. N. I, 1. A, S,
Millets Specialist ang Geneiirist
P. V. HARIHARAN, B. Sc. (Hons.)
and
D. S. RAJABHOOSHANAM, M. A,

Assistants, Msllets Breeding Station,

Agricultural Researeh Institute, Cosmbatore.

Varieties of Italian millet are distinguished by diverse qualities such as
the colour of the grain, the pigment of the plant body or the bristle, and
equally well by certain metric properties like the number of tillers, the
dimension of the earhead or ¢

he size of the grain. These quantitative
factors are liable to great fluctu

ations under the influence of the environ-
ment and do not possess the constancy of the qualitative

the variation in one factor is governed by variations in o
Present study is an investigation into the rel
metrical properties both inter- and intra

Material and Method. Forty four pure lines of this millet comprising
almost all the possible variation of

characters were selected and grown
under rainfed condition at the Millets Breeding Station. The experimental
plots consisted of about 200 plants each and of these ten plants were selected
at random and the following measur,

ements on each plant were made in
the laboratory, (1) Total weight of earheads, (2) total number of primary

earheads, (3) total number of secondary earheads, (4) height of plant, (5)
weight of main earhead, (6) length of main earhead, (7) diameter of main

earhead, (8) length of peduncle on the main tiller, (9) weight of dry straw
and (10) weight of 500 grains.

characters. Usually

ther factors. The

ationship between some salient
-varietal.

The method adopted is the analysis of covariance.
critical correlation coetficient is ‘30 for the level of signi
the within-variety coefficient is -10.

In the actual computation,
maintained. However, in the
were thought sufficient for the

The betwéen-variety
ficance P='05 and

accuracy up to the sixth decimal place was

presentation of the results here, two places
discussion.
The inter-

and intra-varietal correlation coefficients are presented in
Table I and the coefficients of variation in Table II.

Discussion. TOTAL EARHEAD YIELD AND RELATED CHARAGTERS
The total number of Hllers bearing earheads and the character of thesge
earheads are the two factors determining the total yield. The varieties under
discussion present a wide variation in the total yield. The coefficients of

N

ta Tiali 3697
October 19321 A Wetrical Swudy in Sevaria Tialica
ctober 1900
ithin varieties.
ieties and 49 per cent within v :

iati 31 per cent between varie ‘ vithin variefies.
Va“ahonl ar:lber gf earheads is also a very variable charactfr, :hi npvarieﬁes.
b tOtaff’n':nt of variation between varieties and 46 per cent wit
the coettici

total i and
It is seen from Table I that the coxjrelati .:n:‘betv‘:ledn tl’;g ’:):)?;inyliziieﬁes.
- varieties
the number' of ?arhela:rislsmsf v:fit:;fer:he total number 9{ earh‘e:ici: :: Z
W}:el? corflz;d;?f éjroves better than it does when comparing varie
criterion
whole. been observed (Rangaswami Avyyanaar, l935)11n ig:;
Jt has a1r~eady tetie earheads of a plant in this millet can‘ be ¢ }:s:d d
breeding station tha ain, primary and secondary. T}.xe main el:ra(eis g
into three classe;{ miSin'g right from the seed.  The primary ear e S
borne on the sta k ar which risz at the soil level along with t}}e Pf;lm b
those borne on tﬂler; heads are those borne on tillem? which ; 00 coﬁ
tiller, and the seco.n aI'Yor the main tiller. The main, primary an seﬁtute
from any of the pmr'nacrjyescendinq order of grain yield and they co?:er of
dary ea‘rh,e acs are The coefficient of variation in the total nurtn o
e cgssizs.52 per cent between varieties and 87 per Ceen 66 per
prin.na:[ eal:;l}?: cirresponding figures for second?bliy eir}:?dtshearcharacters
varieties. most variable o ‘
cent y e p;; C?nttér-\'rraz?estealarce::::‘:laﬁon between the numl;er ifu'igz:‘alg;
considered. the l[‘:otal yield is *43, whereas that between the ;;arieties
earhezdngr‘heids and the total yield is 61. (Table 1). Between
seconda v

“le Il“lhe[‘ ()l I)Illlla]'y ealllea( ls 18 COI!elated wlth the Secondat‘y eal}leads
n

the correlatior.x being Gliti(::b:e:s)neen the total yield and t'he' nueﬁbier. :gi
ey oo c:lorre‘th the number of primary earheads eliminat ; s

secondary e‘.‘r}.‘ea . :inthe partial correlation between the total yield anl' he

e nbor vam?hes, Emarheads with the number of secondary eat:heads e dlmthe

n’:l rzb?r oé){;nm';:; emultiple correlation betwegrll the. tz::laszlzl‘i i :}rlxe ne

R omber of b is ‘bl, an 1

number'Of Plg?arysar?etiecizzdzrrﬂ: Eiirl;hf;: shigher decimal places. So the

f‘ox;er::‘art;?;:'essio:aof yield over these two variates is of no use.

in

i the number of primary earheads
e intel‘"{alf;‘-‘ t'zl";gr;ilc?t':;:tiitvi«'z!; the number of secondaryfear:xi:la:;
am:l1 gile i‘:;: ’;liZId 1is. 63 (Table I). An increase in the. n:}ix;bse:c :nd:ry o
- ¥ i n increase in :
e nece’:issan}: lfgvlv}o‘l:eeigb‘éoa('l‘able . The part.ial correlat;or;
heads | (e Conieh', lznand the number of primary earheads thh.the bneult;,n er1
et e o hymds eliminated is ‘68, and the partial cox:relahon mbeee f
of seconda.I‘Y o eih number of secondary earheads w1t.h the number 1:;
the totel ¥ azd l?minated is -61. The multiple correlation betweer::l the
P 1 hs :NO factors namely, the number of primar? and secondary
ol Yield’ m18d2)t eThe resolving of the number of eatheads into two classes
is ‘82. :
ie::x};?::cessary in estimating the yield.
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was considered as
. the average yield
It is foxfnd that the main earhead is a
of ejarhead, especially it is so between
main earhead yield and the average
ty the correlation is 55 (Table ).

knowledge of the total
The multiple correlation between
the main earhead vyield is ‘85
Considering the product total
a single variate, the correlation
ween varieties, and -85 within
. ] mprove the multiple correlation
?n ftl;lsd t;v: cviarlat~es linearly, there ig a practical significance

€d variate. The rule wi]] be if required to esti-

apacities of severa] varieti
Tieties, to consider the
eads and the main earhead yield. products of

.obtained by treatin
in thig deliberately

f a plant is measured on the main tiller from
Compared with other metrical

riable, the coefficient of variation being only

and 7 per cent within a variety. The height of

cient of variation being only 11 per cent. The
: VY grains; the correlati
which ig significant ) Fieton between

-
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It is a curious fact that more the tillers a variety produces, the smaller is
the yield from the main earhead. The inter-varietal correlation between the
main earhead yield and the total number of earhead is—+55. (Table I). But
contrary is the behaviour of a plant within a variety. The intra-varietal
correlation between the number of earheads and the main earhead yield is
*33 which is significant (Table I). The causes that bring about the reciprocal
adjustment in the number of tillers and the main earhead yield between
different varieties seem to be different from those operating in the fluctuation
of these characters within a variety.

The yield of the main earhead isto a great extent determined by its
length and diameter, the dimensions which approximately decide the size.
It is the maximum diameter that is considered here. Varieties of this millet
vary in their earhead length and diameter, the coefficients of variation bet-
ween varieties being 15 and 19 per cent respectively. Within a variety the
fluctuation is restricted ; the coefficient of variation is 10 per cent for length
and 11 per cent for diameter. )

The inter-varietal correlation between the main earhead length and yield
is ‘53 and between the diameter and yield it is 49 (Table1). The correspon-
ding intravarietal correlations are ‘64 and -63.

The inter-varietal correlation between the number of earheads and the
main earhead length and diameter are negative end significant, but the
corresponding intra-varietal correlations are all positive and significant
(Table I). '

The main earhead length and diameter are themselves correlated, the
correlation being '45 between varieties and "56 within varieties.

The length of the main earhead is partly determined by the height of
the culm bearing it. The correlation between height and the main earhead
length is *59 between varieties and *56 within varieties (Table I). Varieties
which are short on the whole possess short earheads. ‘

The height of the plant influences the vield of the main earhead, the
inter and intra-varietal correlations being both ‘43 and significant (Table 1),
This effect is through the length of the earhead. The partial correlation
between the main earhead yisld and height with the factor earhead length
eliminated is ‘16 between varieties and -10 within varieties. -

Peduncle is the last internode and its length is measured from the last
node to the base of the earhead. The peduncle of the main tiller, like its
height, varies but little. The coefficient of variation between varieties is 12
per cent and within varieties 16 per cent. Both between varieties and with-
in varieties this length has no influence on the main earhead (Table I), and
it need not be considered when looking for a good type of earhead.

The main earhead yvield is determined by the total number of grains and
the weight per grain. The yield is found to be closely related to the total
number of grains, the correlation between the two factors being *79.

The variation in the main earhead yield is not influenced by the varia-
tion of the weight per grain, the correlation between these two factors is -02.
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Straw and r

and the total earlenl:ai:?(i?;:rzcters. The relationship betwee.n t old

variation between varieties i as already been discussed. The straw yie f

Straw yield is correlated ts I:’h 29 per cent and within varieti gC;eﬁl,Clent ;

ties correlation being ‘59 °a ; total nismber of earheads, thee:)etw b ce:.:t.

variety the variation in strla nd the within varieties coefficient 78 eevr;.t\;: rie-
w is very closely related to the vari.ationlinutlh:

number of prima
. - ry earheads (r= '89);
tionship is less manifest (rzfsg) 89) ; between varieties, however, the rela-

rence between i . Here is another i ; ;
inter- and intra-varietal correlations 1ns';:;;:e Io{ha Wld: difte
. e | shows that the

straw yield is al
so correlated to th
ween varieties th ; o the number of sec
tillers, with the f:cf;mal COTlatiOn between straw ;ndd:r‘fm?rheids. oy
. secondary till . er of primary
correlation with the ndary tillers eliminated, i
two factors i ed, is°13, and the partial
correlation within varieti rs interchanged is 29 P
varieties bet . Whereas the partial
the factor the etween straw and partia
numbe: number of pri ; :
correlation with the "f:(f: , Secopdary tillers eliminated is _gp‘:lm::é ttl}l;lers wtlthl
weight can be fai ors interchanged is "80. ; s parte
of primary an dleercl;i V;ell es.timated by a double regrel;i::ct Ft}}lxe total straw
ndary tillers as the independent variate: : Tt:e nu;anr
. e multiple

correlation is ‘96. Wi

. ithi i

the straw yield. in a variety these two factors suffice to determine
in

S { Ita llan l -
44 (ilffe] 'er 11 Val‘lei 1€s O Inll e‘ ")lel va]‘lela] and

intra-varietal correlati n v ed
a lO s a d ici
! n coefflclents Of ariati
riati.n have been deteruﬂln
1 } SIde] redl are the total earhead yield number ot pI'l.I[laI Yl aﬂd.
seicon 51'9 earneaas, elghtl of plant, main earhead yield and its lexllgth and
g peauncie, welght ot dry straw and ;g t of
diameter, len th of du w we h 500 grains.

The number of
seconda
are the most variabl ry earheads and the number of pri
500 grains, the hei :t C}"‘%acters and the least variable af: It!}llary ea rheads
ght of the plant and the main earhead di e weight per
imensions.

The product of the tot
earhead can be reli o al' m:lmber ol earheads and i i
plant within a va’;izdaup:;!n o judging the relative mer:t};eofyf:i:tfet: o mﬁfm
‘8. The resolution 'oisth: ‘tﬂter~and intra-varietal correlations are C;rbz .
secondary categories is W.thotal number of earheads into primary avz
estimation of yield. In th ld out e:ﬁed in improving the accurecy of :}‘1
tobe reckoned with. T ;3 ett‘ermmation of the total yield, straw i °f e
where yield is the Conceme b};:;?li"r’: (:; the plant need not be c:n‘:idae;-t:é
. . e : .
rhr el b o o i o o of s s
Y graims.

The main earhead characteri

grain conte s erises the hypothetica
Sy priduenprr feise i s g ttorent variotion. e weld
capacity in .the inter-v;; main earhead are inversely related to.th 't‘? yu.eld
behaviour is contrary ; thetal. comparison. Within a“variety, h o lering
is dependent on therycii ere. is a significant positive COl'relat‘i Owav‘er, _the
mensions of the earhead which deterx:;;e g’: Ylelct
grea

extent the total n
; umber of grains ;
main earhead through its length _fact:r he height of the plant influences the
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The production of straw is closely related to the number of tillers,
particularly the primary tillers within a variety. The number of secondary
and primary tillers almost completely determine the straw intra-varietally.
Literature Cited.

Rangaswami Ayyangar, G.N. Madras Agri. Sta. Rep. 1934—
TABLE L. Correlation Coefficients.
Correlation Coefficients.

e e

35. P. 377

Correlates. Between Within
Varieties Varieties
Total earhead yietd and number of earheads 58 9
" “ " Number of primary earheads ‘43 70
" v ' Number of secondary earheads 61 ‘63
" " " Main earhead yield 21 51
" " ,  Main earhead yield % Number
of earheads 86 ‘85
, " " Straw yield 57 82
" . ,,  Height of plant . . 16 +25
Number of primary earheads and Number of secondary
earheads ‘66 -+30
Main earbead yield and Average earhead vield 86 55
" o ., Number of earheads -85 33
» . . Number of primary earheads - 61 -36
" * ,  Number of Secondary earbeads - 41 25
”» » " Length of main earhead 53 ‘64
" " s Diameter of main earhead *49 63
» " . Height of plant ‘59 ‘56
» » » Peduncle length 08 14
Main earhead length and Number of earheads —'45 35
» " “ Main earhead diameter *45 *56
. " ,  Height of plant 59 56
Main earhead diameter and Number of earheads 54 23
Straw yield and Number of earhead 59 78
s " .,  Number of primary earheads 39 ‘89
" " .  Number of secondary earheads *46 62
Level of significance P-="05 : 10

TABLE IL Coefficients of Variation.
Coetitcients of Variation

Factors Between Within
Varieties Varieties
% 7
Total earhead yield JUPE 31 49
Number of earheads 41 46
Number of primary earheads . 52 57
Number of secondary earheads 66 76
Height of plant . 9 7
Main earbead yield 32 23
15 10

Length of main earhead
19 11

Diameter of main earhead ...

Length of peduncie . 12 16

Weight of dry straw 29 34
11 -

Weight of 500 grains




ELECTROCULTURAL METHODS PRACTISED IN
PARTS OF NORTHERN INDIA
By Vv, RAMANATHA AYYAR.
In last May I was deputed
electro-cultural method
Provinces, and by Col. Nos] ;
on the results,

It may be of interest
ing in the United Provinc
taking the B. A, and B

to know that Dr. Nehru ig a civilian officer work-
es, who had a brilliant educational career. After

hobby,

Description of Methods.

for the improvement of crops m
ing (b) jacketing and (c) utilj

(a) Sparking, This is d
to an old magneto of a motor
body to be energised, and the
half to one minute, so that the
materials like seeds, straw ete,,
a wire gauze placed on insula
wire is connecteq to the gauze
is used for the transmission of e

The treatments recommended by Dr. Nehru
ay be grouped under three heads :— (a) spark-
sation of what are called ' mitogenetic rays ‘.

one by connecting one end of an electric cable
¢ar, and the other terminal to the material or

n rofating the handle of the magneto from

are to be sparked they are spread thinly over
ted stands, and the loose end of the electric
and the current passed Very often water
nergy. In those cases the looge end of the

(b) Jacketing ig the o
T generally the baga] regqi
used for Foultry enclosyr.

ame given to the operatio
on—of treeg and plants with ordinary wire netting
es. It is said that galvanis+d iron netting of 4 to 2
the purpose i a band ol mesh g to 12 inches in

n of covering a portion
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1 i a suitable length of netting
s girt}'}' theth]ac}i(c;aste IZf :}?:Ss;iihzrsl?s covered when it goes by t}.1e
adced “Szmetmifs " ir " Collaring . Rarely the stalks of flowers and fruits
namel:j f ; DTC;I; v?ith small strips of the netting. .
T Mite tic rays. These are also referred to as M.rays o
T s a.re s1id to stimulate growth. Roocts of onion, dc’la{na-
T e Tan otatoes, cotyledons of sunflower, mash of' yeh ow
e o bundlfe SQSZ-I;L mazimum are reported in litera’Fure to emit tdesi
e e Pt'llp }? . ];eneficial effects two mathods are being employe. ?O
Matr T'O lmhset' ilr lant onion bulbs around trees; and the other. is f
Mainpum" 'On'e N Oatir prior to letting it into the crop, through a s?rxiss ino
pass the lmgahon‘wn pl:ants at the sides. Dr. Misra of Iaunpuilr is r OSZ
forows having om tment of human patients. He has for thxs. purp -
e Tt ‘the headn'l‘ M ray gun”. In that apparatus fresh om'on see .
deVise(%tl"leha:): ::;lfeixed at one end of a tube while the other end is place
lings with ro
over the area tobe t]ie?ite}?e.re the last two methods do not literally belong
ft rr.a Y be rematr i)ut Dr. Nehru justifies their inclusion 'on the' qrou(r)xts
e ‘tmatrrletrl S’s electro-magentic enerqy from air, while omc‘ml rcotric
thatt jI?ACketlngaizpt;:r thus create a 'field ' of energy similar to an 'ele
emit M. rays
fleld . iffer from those used by the pre-
e ?ISO o saTi}::1 tha,;i};eril;n Zi};?vdzuirints for their‘experiments fr:rr:}E
- invesagatolzs‘ :rfdzd over the crop or from the dlfferfenc_es px;:eas n
iy wor' Susg:ential gradients. Some grew planFs 1nh1ron ]?ed
5 t}'le e tie electrical field present in the air, while othfars eal;faphad
G to‘ desfrOtY the soil by burying electrodes. Dr. Nehru hims U e
Currems'd“‘eCtY ° lution of the simple technique now recom.lin . na.,
e Pror o e evo‘ e apparatus like soil ticklers, induction coil, ?,let
Cumbroclil's an‘:gi’:;ecn;;‘;d]e apparatus for x rays, violet rays and ultra vio
mos, radio m \
e se methods are applied by Dr.
Y Their Ap.plica.tio?) at::of:sff:?t:;r s'Ii‘:Zly or in combination to pllantz
e e e Coni 9[‘ s. Special electrotherapy has been devfe tf;pe
animaliand };U:‘:; a :;??)f‘recipes have been forrInuIated. A few o ese
for each grou : ol
together with ther eff(‘ecftju?i:aedse;lloutﬂ:els&:atrirenthods in the prograxhr)lme of
o Nehm l}clafh;?;s being done in Mainpuri district. Meg ers t }?e
el oot W?"A iation, Mainpuri of which Dr. Nehru .had e;pt e
Fruit Growers S'SOCI d ,t them in the various centres m. the dis r'1c .
pposiden and g'mdelba ;iam are being recorded in the various bul-le.tms
The reSU“S‘ Obtameﬁ GY m Sudar’ published by the above assomaho;x.
andin e e th 1;'aesult of electro-farming many of. tlhlem were a: e
s leamt ihatas eber of prizes in many of the exhibitions, and t .at,
e ot et T) fmm ractised by a few in Ceylon, Malaya, Central America
%esm:thgi:r;;enyeggg I;icily with great success and enthusiasm.
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I(a). Annual crops.

Mode of appiication.

(a) Sparking the dry seeq.

(b) Soaking the seed in sparkeq water
before sowing,

(c) Irrigating the Crop with Sparked
water,

(d) Irrigating with onionised water,

(e) Raising the nursery on a sparked

(f) Wrapping fruit stalks with a sma)
piece of wire netting,

(g) Ho]ding wire netting just touching
the top of plants infested with

insects apq passing the Current
through the wires,

I(b), Perennial crops.

(a) Jacketing at the base of trunks and
aproning the branches,

{b) Sparking the jackets,

(c) Irrigating with sparkeg water,

(d) Agaskarisation.

(e} Planting Onions around,

f) Planting of mango near dhak,
citrus near mango trees,

I1. Animals,

(a) Sparking the feed.
(b) Soaking the feed in Sparked water,

(c) Using Sparked water fop drink,

(d) Activation of t

hyroid glands by
Sparking,

(e) Sparking the affe

cted regions and
Massaging,

(f) Washing the wou

nds with sparked
Water,

11, Human beings,

(a) Drinking sparked water.

(b) Sparking the affected regions,

(¢) Washing the sores with electrified
water,

(d) Activating the glands by sparking
them.

(e) Application of M. ray gun.

) Disinfecting well water periodical-
ly by sparking,

(g) Wearing of a necklace made of 1 to
4 strands of irop wire,

The Madras Agricultural Journal
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STATEMENT |

Effects claimed.

(1) Better and earlijer germination of
seeds. Seeds that are difficult to
germinate sprout quickly.

(2) More tillering in canes.

(3) Less of insect damage,

{4) Less consumption of irrigation
water.

(¥) Profuse production of flowers and
fruits.

(6) Reduction in alkalinity,
(7) Growing crops out of season.
(8) Insects killed or stunned.

(1) Dying and sickly trees rejuvenated
and revived,

(2) Non-bearing trees stimulated to
fruiting,

(3) Production of more fruits.

(4) The size of fruits increased.

(5) Trees rajsed on alkaline lands sti-
mulated to grow and bear fruits.

(1) In the case of buffaloes more milk
and better butter are produced.

(2) The animals are magde more ener-
getic,

(3) In the case of poultry, the hatch-
ability is increased; the eggs are
bigger.

(4) Pullets reared on electrically trea-
ted feed grow more rapidly.

(5) Wounds are healed very quickly,

(6) In the case of pigs, hairs grow

quicker and longer.
—_—

(1) Pain in the affected parts is re-
duced,.

(2) Inflammations subside,
(3) Eever, partial paralysis are cured.

(4) Wounds are healed quickly,

(5) Stomach troubles are got rid of,

(6) Sleep is increaseq.
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clobar 193
isit to
itted to state here that my visi
ations, [ may be permi ' oo
i o p}?:em;ned at a time when there was prat:txcallir1 no. crop on
Mampcli) "’ Msibservations were therefore limited to the following
ground. >

& = i i : IO asiﬁ,

vy heat S edlings and Straw berries I‘alsed n pOtS N Sugarcane, COLlOC

g : Ya aisa, p N

111610115 itrus, pomegranate, papa N f 1 eaches a‘]1(1
N Ourds, mango, C ‘

ljlum trees . t!eated pOultI‘y, buffaloes and human patlents.

. i Mainpuri was conducting an
Mr. Ahmed, Revenue Divisional ‘Offui:er, ofs. Ho at firet had aroume
interesting experiment glt:;:f:;etdhemniia:wz Zmall pots a.nd irri‘_;atetd onZ
of ten seeds sparkezl1 a‘:}lxe other with plain water. It was mte.restﬁlg (t)hz(:e
set with sFarked an d with sparked water greener and heélthler .than e
the seed‘llngs virateret r. Likewise a pot of straw berries raised wit sp;:\ e
raised with plain w}é: en .the control at Turnab Farm. A't Mangaon a tp o'Emd
water was better tha ne was raised from setts soaked in sr?arked wa elr; nd
half an acr‘e of sugkardcawater. In a plot of 10 cents opposite to the a a:ing
irrigated with e f cane was irrigated with plain water. Or::1 Clompmort-
plot the same variety o eener in appearance, had more tillers an A low ot
both, the former was g At Gorakhpur some setts were soa}ced k1:.n s‘ze o
2ty from Sh’OOt bortir. s for 10. When these were grown side ZhSI tilllers
water for 207 anc o eir the group treated for a longer time; but . ?ri atod
qerm'ination was later nl orous in growth. A small bed of Icolocasm t; a?, o
werd stouter and more v gred greener in Mr. Sadhu Singh's garden o
with spgrked Yva‘ter aplpef water. At Kishni a plot of gouf‘ds Watired their
next bed receiving p1 amer number of flowers, and the f’jult.S that a ltural
electrified water had arz bigger. Sardar Surjan Singh, P.rlnc.lpal, A(ilrlcuo iy
fruit stalks jacketted wer rted that ash gourds gave him a second crop ith
School, Gorakhpul" rzp% He had, however, a different experlencedw
fruits as a resu't of Jac ed‘ngr;ams. In a replicated experiment conduct;la (:ln
regerd ft irgheat' :;Zsi:r;izg electrical treatments had not produced any
plots o an !

: t 1D).
effect. (vide statemen STATEMENT I

Yield per acre.

| sparked.  Seed sosked in sparked water.  Control.
Name of crop. Seed sparked. Seed sozked in spar Control_
15 maunds 13§ maunds 134
Wheat m ot ' 3 ;
Peas 143 . 13?50 . Can
Gram 13'11

i i, i e of a similar experience on his
The farm manager, Ma.lr;iu;;'som::ri?:n rrlllere that Dr. Nehru supp.lield tmg
Y hont Imlqtt n kapas, two of which were from plots 1rr1g£ e
i four samples Och}? othey were examined at Coimbatore by t.he techno-
with sparkecfi water, f}:n? properties, the results of t‘he duplicates ‘wirte
o asm‘tant fo:d 1orl.int length ; but inthe case of lint and seed we;? :
con.ﬂ?ctiflg thhe::;}:ts were noticed. Sparking w'<'>u1d, however, seam to hav
::gn:: ;rfr;z;f‘;n fibre weight and immaturity of fibres.
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STATEMENT 111.
Name of co eed o ‘
tton. i e inni .
:'vnegiﬁlht weight Gmonmg lle Fidre weight - Immd
- . iy > . ength -6 ',“ﬂtu-
- o _in.mm, 10 ¢ i
520 treated co oy o 3 g
Comilla untre €6°0 358 352 050 s %
Comilla treat adted 764 571 4:5' 079 ror 9‘ ;
e 825 61'5 4‘2 ;’ 4 . gg —gs
075 386 o
k 98 - 07

tc;'lut new shoots. At
€ young Zamindar a
treatment. “Again at B

s b

oot:CkAt t\}'thgn one of them was jacketed. it

— e time of my visit that tree had, a
» while the untreated tree was bare with

;:aoin]lmenced to put forth fresh gh
rly good growth of healthy 1e
no leaves. At Rodain, a few m

brou i
ght to bearing at the instance of Sardar

ield. i
jaci;: nlt was at Turnab farm, that a con-
ket g was obtained. A sgeries of
o S afnd plums were started there,
el fc)pet; ormances are being earefully
ey r : e pafst two years were statis.
. It is manifest from the analysis of

jacketing around the base of the t
rees

te}itperxments in replicated plots o
ree years ago by Col. Noe] & 3
rfecorded by the farm staff Thnd'
tically examined. (Vide état o
the results that in both years ?:;in
‘ere
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has definitely enhanced the yields up to 507%,
only has failed to induce any appreciable effect.

With regerd to the improvement of animals by -electroculture,
od. At Sikandarpur, a poultry man showed me

vations were rather very limit
two eggs, one from a treated and the other from a normal, hen. The
former was distinctly bigger which fetched him 20% more money. At Karhal
and Bahraul villages two respectable men showed me pullets, bigger in size
than the normal due to the feeding on grains soaked in sparked water. 1
saw at Chandpura a butfalo said to be fed on sparked straw and concen-
trates. It looked distinctly healthier and bulkier. At Ruppura where most
of the residents are employed in selling dairy products at Mainpuri, I learnt
that buffaloes increased their milk yield and yielded a better quality of butter
when electrified feed was supplied to them. It would appear that a co-
operative society was formed at Sirsaganj for the supply of ' Bijili’ ghee
(Bijili =electricity) to Calcutta market where it actually fetched, it seems, Rs. 2
extra per tin over the ordinary brand. Unfortunately the prime worker in
that society died prior to my visit which precluded me from seeing the actual

working of the society.
STATEMENT V.

Yield of peaches on the Turnab Farm.
Field No. 6 A. Plot Il

1935-36 1936~37

while jacketing of branches

my obser-

Field No. 6 A. Plot I
1935-36 1936-37

] @
[V} - Q
¥ @ r p
nts. £ w2 o 0B 4 9 . 2 HR 2 = 8 o
Treatme ! g.a a0 g-e B0 e g-"‘ B e g-"' RN e
5 o8 228 mE ol ° o8 R o8 83&
s <3 gog 22 808 & By 88 By 3°g
Z >‘§ £ ¢ Hp = S Z Mg~ o NE ~ o
——__'—-—M_—_ 7 W, .,
% % % %
1. Jacketing trunk 21 1922 +312 2030 +402 28 1844 +183 176C +161
2. Jacketing trunk
1845 +282 28 1762 +132 1575 + 38

d branches 21 1762 +20°2
e 28 1491 -42 1444 - 46

3. Jocketing trunk 21 1460 - 05 1571 + 84
4, Control 21 1467 1448 28 1558 -1514
14 74 267
Critical difference (P=0 05)
urnab Farm.

Yield of plums on the T

Increased Yield per Increase

No. Yield per
Treat t. of tree in . over trees over
men trees. 1bs. control. 1bs. control.
e e e e et e e T [ e — ‘; %
1. Control (1935) 8 184 _ ‘ .
2. Jacketed in 1935 8 287 +561 gg; . +36°0
3. Control (1935 & 1936) B P38

4. Jacketed in 1936.

N.B. As the experiments on
proper precautions were lacking
analysed statistically.

plums were not done on replicated basis and as
yields cannot be

with regard to outskirts, their
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oar Iax;)the c?se of human beings
voar e out §” long and about 3’ l

ot sparked water., Sardar S
pers.v.onal experience, He had
matic rain in the body which };

I
Widheappened to see a ryot at Kusyari with a
e r;ported to be healed entirely by the
" s}e;lm mq: c(i)f Gorakpur told me of his
s, a kind of facial paralysi
e cain gt paralysis and rheu-
S from a o e to shake off by g i
ycle magneto. On the day of my :ni,?lk";? tl\}/‘le‘ 6“90.‘
ainpuri,

Dr. Nehru

got a letter { i

. . rom Sri, Rao Bah Vv

ling E ineer, Tanjor - a0 Bahadur L. enkatakrishnan, Superinten-

from acute atta

doctors had given him up

rtain} i
being ¥ something usefu] behind them

carri i
ied out in such 4 way that it was di

ab : s .
out their individya] performances

; ‘but unfortunately they were
fficult to form a decisiva opinion

It strikes me
€xperiments woulg
of more controls and
given greater support

; to th
in e re)
numerable obstacles ¢ ports made. I, however, could realige the

hat

— would have stood in their attempting to d

et gard to the theory of the ol
e asxcl: principle in all these ex

electrical ene i

- ' rgy is devel

Obta?:e;gy is applied, cellular act?
ed”. He considers that by

normal and whe
n .
metaboliom fo electrified wate

p:?;ﬁortls noticed, Dr. Nehru explains
ents is " wherever there i

e is cellu-
vci;};ec.i ax'1d conversely wherever electri-
! axks.. mcaeased and better growth is
parking “clogged capillaries become

r is taken in, itis
_ , reasonabl
us tension to be stabilised o 1o swpect

T C mlng n T
Waie (@) 1 COlltaCt Wlth the llulnelous g

cell i i
sap moves more freely”’. owing points and as a result

H - . )
e describes it as 'a reproduction of the

. Regardi
its mode of action. Dr. Nehr?l r'is nogf

et r:;;rz: ;rte captured by the wires. In the

er e ;Dbe due to ultra-violet rays of

oo ce Is of certain plants, Dy. Neh
er is passed through beds o

:;ac.kt'etmg very little is known aboyt
Cplmon t}?at cosmic radio magnetic

ase of mito-genetic radiation
Yery low intensity emitted by .
is ?f opinion that when irriga
onions, the water is enriched
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jess much indebted to Dr. Nehru for suggesting the metbod
described supra and for bringing the potentialities of electrocultural treat-
n the reach ¢f ordinary farmers. He has spent much of his time
and money in the midst of arduous duties of a District Magistrate, in devising
methods and testing them. The apparatus he now recommends is simple,
foolproof and inexpensive. His jacketing idea is oiiginal and marvellous.
But one only wishes that these experimerts have been conducted under
more controlled conditions such that greater confidence might be created
for saying that the effects will ke reproduceable under all conditions. Such
a premise is extremely essential especially in a department like ours where a
single mistake committed or a sirgle failure experienced as a result of our
recommendations will drive away all the confidence and trust reposed on
the department by the farmers, and it will take years before the original
position is regained. There is also another point to be considered in this
connection. In all cases where good results have been achieved, it is
certain that the nutrients needed for the extra growth should have come
from the soil which in other words will mean that these treatments will result
in the exhaustion of the goil. 1Itis necessary to know before we take up the
of the electro cultural treatments, the nature of their alter-effects.
It will therefore be advisable to test all the methods—barring perhaps
jacketing - suggested by Dr.Nehru under more vigorous and controlled
conditions and also secure moré data on the optimum strength of current
needed for each crop, the relative efficacy of different methods, the optimum
size of wire netting, the effect of onionised water and on the nature and

extent of their after-effects.
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and comforts during my stay at Mainpuri. Iam also tharkiul to Sardar
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Jrawhal Road and Mr. Rajab Ali Khan, Extra Assistant Director of Agriculture,
round their farms and explaining to me

Turnab Farm, Peshawar for taking me . .
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ADDENDUM

We are doubt

ments withi

advocacy

express my indebtedness to
y tour, for making arrange-

Subsequent to the preparation of the above note the following infor-
mation was supplied by Dr. Nehru. ’

150’ length of Duranta hedge was irrigated  with the sparked water
once a week for three weeks.in guccession. Its Crowth was one and half
times batter than that in another portion of the same hedge whiqh received

only plain water.

Onions were planted around 12

House at Lucknow. After tbree months,

n the Government

peach plants i
was one and half

their growth
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nide processes

have been
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ages of the om time to time, [n dj
se methods we must have cortain d;;i‘;S'Singf the relative advant-
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capital outlay, runni
» r'unning expengeg ilabili
of th; hfactory and the suitability ,o e gy of raw
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of the synthetic ammonia pro
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ntries have now qgj
: given up the i
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quirements of Nitrogen Fixation Pro: :
Ccesses.

(Partington angd Parker)

Fixation P K. w, hr .—K-“;
rocess. per K s - W yrs. (8760 Hp -
N ﬁx. gm. hrs.) per metric 1 g T per
Arc (exclusive of steam rais; = “0n of N fixed T
cv:a;lue'of ‘flurnace gas) e 2 fxed.
anamide "7 '
Haber (Assuming power 1650195 203123 s
supplied electrically) 36 7 276 to 323
— ¥ o4 osop

—_— 2

judgment, e. g., the -
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s much in favour in the years preceding the
War, but even that method is now giving place to synthetic ammonia pro-
cesses. The disadvantages of the cyanamide method are the purity of lime
and coke required in prepering carbide, the various draw-backs accompany-
ing the use of cyanamide as a fertilizsr, which will be dealt with in detail
later, and the market partiality for Ammoniacal fertilisers which has neces-
sitated the conversion of cyanamide into ammonia. Ammonia so prepared,
is naturally costlier than that obtained by synthetic methods.

The Cyanamide process wa

The synthetic ammonia processes areé the ones generally adopted now,

and from the figures given in the following Table, it will be evident that they
are now supplying nearly 807 of the nitrogenous fert lizers placed on the mar-
ket. In addition to lower capital outlay, the synthetic methods yield directly
ammonia which can be converted into a number of marketable derivatives
(e g.urea)and can also be easily oxidized to nitric acid without much cost.

rogen Compounds in Metric tons of Nitrogen.

World Production of Nit
deration Ltd.)®

ort of the British Sulphate of Ammonia Fe

(From the Rep
1932—33 193334 193435  1535-36
Total World Production 1,677,000 1,792,000 2,070,000 2,378,000
Sulphate of ammonia
Synthetic 560.000 535,000 533,000 630,000
258,000 307,000 321,000 365,000

By-prodact .
Other forms of synthetic nitrogen

_g. liguid ammonia nitrochalk, .
o it 462,000 516,000 607,000 720,000

Calnitro. urea etc.

Cyanamide 168,000 195,000 232,000 270,000

Nitrate of lime 118,000 107.000 153.000 156.000
gen 40.000 48,000 45,000 45,000

Other forms of by-product nitro
Chilean Nitrate 71,000 84,000 179.000 192,000

1747000 1878000 2,071,000 2,400,000
1586000 1673000 1812000 2068000

he synthetic nitrogea products were 75°1%, the
7-3% and Chilean nitrate 76% of tae

Total world consumption
Agricultural consumption
Note :— For the year 1935-36. t el
' - itrogen compounds
by-product ol "2 Y he nitfogen content.

total world production, basedon t

i d working of
i found some remarks on the economics an :
e o (b) Cyanamide and (c) synthetic

the three major processes viz,, (a) arc X

ammonia. For a historical review and technical working of. the processes,
reference may be made to text-books on the subject, a list of whlcf:h his
appended hereto. The following remarks presuppose 2 knowledge of the
- general working of the processes.

i difications
. trogen Fixation. There are different mo
L Azo Procats for © v Birkeland and Eyde, Schoenherr, Pauling

of the Process, such as those of :
etc., depending mainly on the shape of the electric f“c land ofn ‘ttl;e tey:eanc:ii
furnace used. The principle adopted is the coxr.lbmahon of ni Ziides d
oxygen of the air at about 3000 C in the electrxf: .arc, to c1orm oxdos &
nitrogen, which are rapidly removed, further oxidized and con ‘
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water to form nitric acid, Large installations ware sta i
gfg C;fggoc}e;ntury at .R.fukan and Notodden in I\Iory».:::jsl ?ont:uemibegmgmi
X P. and fixing about 38,000 tons of nitrogen per year hg e
o CuTrix:nrtn;athod h;s got the ad‘{antags ot simplicity, .
iy wil-l pi‘ ;3:13'; eiflw:? 'VE;Y lavish. 1t yields nitric acid directly and, as
Ity prove useiul in mes oi‘war and for the preparation of muniﬁ:ms
rames o dehqu,isce tum nitrate is manufactured and sold as fertilizer Bu;
o sa ConSidemﬁonn ?nd has to be further treated to remove this fe.ature
the aoy Sorafior :Cg cost of curren.t and interest on outlay do not entet.
P mmenlded. It is estimated that through the lightning'
ey arge of thus orms, OO,QO0,000 tons of nitrogen are fizxed 1
o the earth’s surface by precipitation of rain, snow and an'nua ’
Among the advantages of the Arc Process may be Iilsted : et hl

1. Cheapest cost of nitric acid, if power can be obtained at

less and if the .
. power is efficie s -
cantinuousty to capacity, atly atilised in a

ge amount 0( wWaste hel ava“ﬁb)e fot plOdllClng S‘ealn i()l‘ the [ tra-
LQt e P at encen
tion 0! nitric Bcld aﬂd fOt Othet pur poses

but the consumption

Rs. 30 per H. P. or

2 lorge plant running

i« Il«;x:ee raw materials,
+ Direct production of niteic acid. wi
. . with i i
5. Small amount of labour involved. out ntermediate products
Among the disa
. g dvantages may be mentioned :—

The large power requi
quirements per unit of nit i
2. The low electro-chemical efficiency ; unly 57'??::::5&1(:?6 e
o ecir

nscd ar n: l ni TO xat 1 € res hElng d]ss‘ at d
f actua t gen ﬁ ation h P
; s t i 2
3 x he extenslve 3nd cost’y Chﬂracter Df the BbSOl Dtion plant

4. Nontransportabilit i cid produced : a
y of the nitric aci :
ot o id pradu ; and the deliquiscent nature

Dl;ﬁm“y of disposing of the nitric acid not needed for munitio
- | . - ns,
s pfxza;:ﬁc;fna rfltrogen fixing plant by the Arc Process include th
e o er Cont; since very large power requirements are needed an:l
Ty ok cor fnucusly day and night. The cogt of the Power Station
g gy the st ation and, the availability of water-power or ch
. pital outlay on hydraulic schemes ha i i
over B sl outlay s varied from Hs. 250

Exchfxding the cost of the Power Station,
'g arc lurnace installation and conce : i
‘ . nirators, will ba ab
zﬁi:trige; i;zed per year, or about Rs. 270 per ton of i;iil:ic]if?f 13?"
mcﬁc;g.,n 7 uc.:ts Committee (England) estimated in 1917 th e
T per metric ton of nitric acid (100%) to be £ 2'8 for the ; 303’5 o
, rroducti
ehe C(;St }?f energy and of interest on capitalc }lgouxz
a/c); nei;a;s Charges, amortization of the arc fu
saated value of A tan 2‘ for concentration of the dilut oy
g olectric P tv.ner o be available at £ 3 per k. w y1. and thu P
7er the total i — © 7 and fhe capital
¥ ton of 1007, HNO,. cost will be . "
For preparing dilate acid '
For cencentration £ 25
-

e on page 1),
ical energy is
as heat,

~

the capital cost of plant inclu-

ding labour, repairs,
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Electrical energy, 187 k. w. yr @ £ 3 per k. w yr. . 561
Interest on capita) of £ 20 per ton HNO, at 63 1-20

pm————t

Total £ 1131

The cost of manufacture of concentrated nitric acid by this Process
comes to about £ 11-31, as compared with the present wholesale rate in
London of £ 16 to 18 per ton.

The cost of praduction per ton of nitrogen fixed, by the above method,
works out to about £ 51, as compared to about £ 30 to 35 per ton of nitro-
gen fixed by the direct synthetic ammonia process. It is, therefore, evident
that if the aim be to fix nitrogen by the cheapest process for use as fertilizer
the synthetic ammonia process is cheaper than the arc process by about 30
to 40%. The additional advantages of the manufacture of ammonia rather
than of nitric acid for fertilizer purposes have been already relerred to.

The adoption of the arc process for atmospheric nitrogen fixation is,
therefore, not to be recommended.

1. The Cyanamide Process. This was the method largely used before
the War and the procedure was o prepare calcium carbide from coke and
lime in the electric furnace and to use the carbide so prepared for the fixa-
tion of atmospheric nitrogen. The product obtained was calcium cyanamide,
which was used directly as lertilizer. When, however, the demand arose

er supply of ammonia and nitric acid, the cyana-

during the War for a larg, ! : ;
mide was decomposed with steam under pressure to yield ammonis, which

was later oxidized catalytically to nitric acid.

Large plants were gtarted in the War and post-War periad in Germany,
Canada and Amsaricy, but many have since closed down or have changed
to the manufacture of synthetiz ammonia. The Cyanamide process is very
good for the manufacture of cyanamide, as such, for fertilizer purposes. but
the use of this fertiliser has remained almost stationary at about 200,000 ta
250,000 tons of nitrogen par year {vide Table on' page 383) as compared
with the increase of synthetic ammonia products from 250,000 tons of

nitrogen in 1925 to about 1,300,000 tons of nitrogen in 1935.

The disadvantages of cyanamide as fertilizer are:— (1) its loose and

dusty nature, which creates difficulty in spreading it o.n la‘nd ; (2) its corro-
sive action en the exposed parts of the body while using it 3) th; ;:re.sencz
of free lime, which prevents its being used along vr}th supgr?hospda et, atr}xl
(4) the toxic effect pmduged in the soil under certain condm?ns. ‘ ueth o $
presence of free calcium carbide and also due to the formation in Ihe soi
of dicyandiamide and ricysntriam ide.

The demand now is for ammoniacal and pitrate fertilizers and mcf St- toi
the oufput of cyanamide in the pregent factories is further converted into

X uction
ammonta and nitric acid, which naturally increases the c’:St r::e::wd
of these materials, as compared with the synthetic ammonia P :

.
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grade lime-stone, 2quired for Cyanamide .
According to Bi;;g ;ze Erom pl"msphate and Contgil'?dUCtlon are:~ (1). Higt
m’, the impurities shoyld ben;ng 9Z to 387, CaCos
ess t an: - M O__ RO,
gQ0--0-5

Al;0; and Fe,0,—0 57
only traces of sulphur anc

phosphorus. Byt i ey 12 1%
. t a s . ) /B;
at it is interesting to note that limest
: estone of the followi
owing
rica for the process’: ~ CaCO?—

Compos"ﬁon W 4 =]
L as SucCeSSFull
-+ ), USud in A,
me
e and A] Oxides 0'553,
c*

96-41°
4(1/c: MgCOa_2‘3.7);' Si02~0.77°/ F
2). Acoalo v
Anthracite co £ ook as low in ash
al of S and phosph i
oath Wales. The coke szhzfxl;:i ® possible, akin tc
contain less than

12
737 of ash and 004/ of P,0
© 2Vs.

icle on the " Manufacture
(lglg)rxdcidC/amdes in India’ to the
bid gave estimates for a plant
Factory tnba foot-note he adds that he
n oot ooy S. e at least double, if it is to

» Cyanamide factories must be run on

Indian Mniti

;}f 6000 tong erllixfaola;j Ha'nd o

baetir (f:lnds tha't the capacity of the

oe lommercml Proposition. ¥
airly large scale with a very

pete with thei material
r more 8 near at hand, i

advantagsously placad com:ef{t;isth?y ;re to com-

viz. the synthetic

- Thv [o] i
anam de plants hich Continue
<) (2] 1 w 1 IO Work at the pxe

sent day are sit

. uated at

Switzerland, etc centres of cheap power, . g. in N

) - © 4g. In Norway, Canada

2r annual ton of nitrogan fixed

Official test i
their eyanamida Spf:;xt‘;er g}zt by the U. S. A, Govern
- 3. A Nitrate Plant N;n er;t) on t;’e working of
+ 2)in 1918, showed

the followin
g tO be the T 3
calcium cyanamide ( equirements per t i
e 2 . s A on Of t 7 .

(1) Nitrogen gay 97(7](.) 03(;1»4> N weight of crud :l ;-ogen fl.xed in the form of

tons; (4) coal, 14 t‘;ns‘ cu. ft; (2) Lime, 4-88 5Yatl'lamlde 4 685 tons): -

about 14 k. w. yrs » and (8) electrical eneréY (?ln28513(3) ooke, 2117

* : ’ k w. hrs o
. or

The data gi

given by Ca
tence, ?o to show that one rt?): n Besemfelders,
ons e 1 '
oo ko Wcok,, 1:25 tons of coal, 0 22 to
b t. - ¥18. of electrical energy. E ot ity
(.‘ nts of raw materialg per ton it o0
~oke 2'5 tons coal 098 ton, e

With regard to the Ppossibiliti

India t}l are fe ; 11C um C ana
ere W p i i miae
’ laCeS 1 hi ' l i Y .d
n t 1 i!l

a cheap source of 8 countr I
electri y which combi
licoal. The big hydro-elzztzzv;ertnﬁar at hand with thelI;eV t}_llebadvanaages of
ay and Madras Pres; nstallations in Indj ailability of ch
. ; sidencie . n India are gi . theap
situated in Bihar and in Bep ;a?nd in Mysore, while the i:;f.lted in the .Bom-
. in coal fieldsa
re
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Two alternatives are therefore possible - one to gituate the cyanamide

factory near a coal field and obtain electrical energy from coal itself, or
situate it near a big hydro-»lectric station and import coal from outside for
the _manufacture of carbide. The presence of limestone of the required
purity in the vicinity will also detsérmine the location of the Factory.

s Presidency near a centre of
e following may be taken to be
ton of nitrogen fixed in the

I a Factory is projected in the Madra
cheap hydro-electric eneray, e. g- Mettur, th
a rough estimate of the production costs per
form of calcium cyanamide (20 to 217 N).

5 tons of lime @ Rs. 10 per ton Rs. 50
24 .. ofcoke@ Rs. 25 per ton 625
13 . of coal @ Rs. 20 per ton 25
1/10,. of electrode @ Rs. 250 per ton ... 25
Nitrogen gas. 10.000 cu. ft. 10
Electric power, 2 k. w. ¥I. @ Rs. 40 per k. w. yI. 80
Labour and Staff 30
Miscellaneous charges e e 20
Repairs @ 57 on capital value 25
Depreciation @ 109 on capital value ... 50
Total production expenses per ton nitrogen fixed Rs. 3775

The above price of Rs. 3775 per ton of nitrogen fixed, may be com-
London of calcium cyanamide at

pared with the whole-sale market price in
£ 7/15 per ton, which works out to about Rs. 550 per ton of fixed nitrogen.
in India, at certain favou-

manufacture of calcium cyanamide
But the market for this

‘res, is a practical proposition.
the tendency among the present cyanamide
namide into ammonia and nitrates, in order

the guestion must be carefully con”
eaper methods of fixing nitrogen
ra of calcium cyanamide.

Hence the
rably situated cen
product being very limited and
factories being to convert the cya
to satisfy the current market requirements,
sidered whether at the present time, when ch
are available, we should undartake the manufactu
e advantage of undertaking the manufacture of this ‘com-
the nacessary raw materials within the country itself
on imported gulphur, as we may have to do, it we
of ammonium sulphate. But it will be
nthetic ammonia process, it is possible
er than sulphate, which would satisfy
rted sulphur. This

One possibl
pound is that we havs
and need not depend
should undertake the manufacture
pointed out later that even in the sy

to prepare ammoniacal fertilizers oth :
the market demands and still be independent of impo!
has actually been done with gs by countries guch as Germany and

England, which have no loca r of importance.
III. Syathetic Ammonia Processes. These depend on the .direct syn-

thesis of ammonia from purified nitrogen and hydrog‘c‘-m gases w"}th the l:lelp

of a catalyst such as finely divided platinum, promoted . llrc;:;l :‘o:;)1

*yani . worked out on @ commercia

cyanides etc. The process was firs o g later i

Garmany (Haber-Bosch Process adopted at Oppau in

succe
1 sources of sulphu
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Leuna-Meresburg), but has since been modified by various investigators in
regard to important details, such as : () the method of obtaining hydrogen
and nitrogen ; (b) temperature of reaction; (c) pressure ; (d) nature of
catalyst, etc. These modifications are generally known after ’thair originators
e.g. the process of Casale, Claude, Fauser, Mont Cenis stc.

The merits of the synthetic ammonia processes, in general, are their
smaller outlay of capital, running expenses, lower power consumption and
cheaper production of ammonium compounds. The capital outlay will
average a.bout Rs. 600 to 750 per annual ton of nitrogen fized. The power
t;:r;ls)\::;ph;r;r is abont\t 2,500 k.dw. hrs. per ton of nitrogen fixed, if hydrogen

ned from water-gas an
¢ cblained from ever g . about 16,000 k. w. hre. if the hydrogen be

| The relative efficiencies of the different processes that have been deve-
opzd for ’fhe production of synthetic ammonia vary, however, widely and
nteue special consideration. In the next part we will atfempt a comparative
study of. ?ome of the more important methods, keeping in view their suitability
to conditions in this country.
References.
1. Partington, J. R. and Parker, L. H. Ths N:
: e Ld.. London, 1932, p. 258 itrogan Industry Lonst;ble and Com
Riegel, E. R Industrial Chemistry—Reinh i i
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-yield in potatoes is estimate

;.Yfi,e}d by 100 Ib. of ginned cotton pet acre.

 causes immediate and perceptible damage:

VIRUS DISEASES OF PLANTS
BY C. S. KRISHNASWAMI, B.A,, B. Sc. Ag.,
Assistant in Mycology.

In the beginning of this century the plant pathologist was {amiliar with
only two kinds of organisms which cause plant digseases viz.,, fungi and
bacteria. But in recent times he has to be familiar with another entity which
goas by the name of virus. Virus diseases are those caused by an infective
principle which is ultra microscopic in character and is capable of multiplying
within the tissue of its host. The presence of this principle is indicated by
the manifestation of typical symptoms on the host. Virus diseases attack
man, his domestic animals and plants. Small pox, measles, mumps, chicken
pogx, herpes, yellow fever, cattle plague, swine fever, rabies, foot and mouth
diseases of cattle are but a few examples of virus diseases among animals
and man. The number of virus diseases attacking crop plants is large and
every day new diseases hitherto not observed or ascribed to other causes
are brought to light by workers all over the world. Of these may be
mentioned the diseases affecting sugarcane, tobacco, potato, the sugar beet
and the sandal wood tree.

Economic importance. The losses caused by this class of diseases are
enormous. It is has been estimated that the loss due to the use of mosaic
infected sugarcane setts in Cuba is 62'9 per cent in the first crop, while the
successive ratoon crops show an average 79'5 per cent loss in a five years
period*. In our presidency, an experiment carried out on the varisty Co.
213 for 3 years definitely showed that the net loss is 23 per cent.! In other
varieties especially B 3412, the entire crop may be lost and in Poovan and
Red Mauritius the yield is reduced by more than 50 per cent. In a series of
tests in Rio Canto the average losses from mosalc over 2 five year and a
three year period respectively were 11 and 8 tons: per acre. The loss in
d to range between 20 to 61 per cent in England,
h losses have also been reported from Germany
America. In Nigeria & leaf curl disease
North India, has been found to reduce the
In the year 1924, the yield of

sugar beet crop in the Yakima valley was reduced to one fourth by curly
top of beets. [n 1925, 10,000 acres of sugar beet were abandoned in Cali-
fornia.* The spike disease of gandal, as is well known, reduces the value

of the yield to as low as 50 per cent:

Nature of yirus. In discussing the nature

different organisms causing plant diseases will not

fungi and bacteria can live apart from their hosts. i. 8- they can be cultivated

‘ ) i ok on the plant is oftentimes direct and
Invio', The el o bl Till recently the consensus of

of a similiar nature, with

Ireland and Wales. Very hig
Canada and the United States of
of cotton, which is also present in

of virus a comparison of the
be out of place. Many

opinion among the scientists was that the virus is
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particulate and
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general propertieg these atoi
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difficylt problon torec In spite of considerable volum
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not fully solveq mysteries of};heef;’x;erlad virus and-

e Properties of Yirus,
eir physical Properties. They react
_ a

lur e of work, it is still a
it is still in the realm of the

The vi
Viruses resemble enzymes byt vary widely in

with chemicals, a diffe
, and s . rently to h e gs
as high a temperatszdit;ogb . S(?me viruges are c:s;’blc:lut;on, htrea’cment
or wit i
much lower temperatures (42 to ¢13I°(b:;Jt many of them are destro;'e;t:?izlrj

Toleration to diluts
tion .
‘has been found urton. The dilutio .
. t . n end
of1:10. obel: 100,000, while somep;)::ti::glie I;:;t potent virus
vated by a dilution

Longevity in vi

V m vitro, .
extracted from the plantM;:Y Viruses are inactivated the m

remaining viable for years. 8ue, but there are oment they are

. ‘ e some which are
remamed e fon 24 yers ry state, the tobacco virus is saigaf: bl?:!::
Precipitation. Viruses

and i are precipj
certain other chemicals, Precipitated by lead acetate and safranin

Pressuye,

Viruses are
capable of wi .
Chemicals. 1t ha ot withstanding very hi
. 8 igh
viruses are capable of wl:;fn §ound that viruses especiall Pressures.
ation toa high de standing the effects of ch 1Y %me- tobacco
aree. Chloroform, carbon # emicals without deterior-

acetone fail
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and ;phosphoric acj obacco viry,
cids. The vi 8 and 80 algo nitrj
Tuses can resist imme & hydrochloric
rions in g '

lycerol.
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Effect on host. A group of viruses manifest themselves by prodzicinq

mottling symptoms on the foliage. These are termed the mosaics. Others’
again cause a curling and rolling on the leaves. Others cause malformation,
gtunting and starility, som= reduction in the size of foliage and crowding of
the auxiliary buds. Internally the virus affects the cells and its contents
and profoundly alters the metabolism of the plant. In many cases cyto-
plasmic inclusions have been found. The net effect of the presence of the

virus in many plants is the total suppression of the floral parts with the

result that no seed is formed.
Means of spread of viras diseases.
artificially by
(1) inoculation of sar extract,
(2) grafting,
and (3) insect vectors
but the means of their spread
problem. In many cases, it has been definitely
sucking insects are responsible for carrying i
another. Undoubtedly, in sugarcane it is an insect that is
the spread of the disease from diseased to healthy canes.
tobacco is spread by a white fly, but paradoxical as it may seem, 'the ‘actual
vector responsible for the gpread of tobacco mosaic in the field i not
determined, though under experimental conditions Myzus psm‘dosolanf occa-
sionally transmitted the disease. In the case of insect tr‘ansm'ltted dxsease.s,
itis sti]l a moot point if some of the viruses undergo a biological change In

the body of the insect.

Human agency. In the cas
observational and experimental evidence th

through human agency-

Seed. With very few exceptions, the virus is not ca
ere the plant is propagated ved

Virus diseases can be transmitted

in the field is in some cases gtill an unsolved
proved that insects, especially
nfection from one plant to
responsible for
The leaf curl of

o of tobacco mosaic, there is’ considerable

at the disease spreads mostly

rried through true
etatively as in the

seed, but in all cases wh :
case of sugarcane, potato, banana and cardamom, the disease spreads and
multiplies by this means.

read by

There is evidence that some diseases 5D
plants with healthy plants.

3 i f being retained in the soil along
Soil. The tobacco virus . oo
'With the soil solution for nearly 8 months iimd infect new plantations |
Air. Whether the virus particles can be carried tl;x:;gh 1:1; a‘:;:scmfect
.new plants is 8 question yet to be solved. 'Ki tlw;fa.nsmimom ribed
a virus which would appear to be capable of aeria
iseases. Owing to the nature of these

Methods of combating the d tection such as
. thod of plant pro
digeases it will be evident that the usual me B e in combating

. spraying, improving the condition of the soil, etc. aré &

them.

Meshanical contact.
contact of leaves of diseased
ig capable O
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Rm’attmt varieti
: teties. By §
found succe, Y far the rost practicabl b ar
ssful are the production of resistant ar:i t;f n';enthods h;thez;o
mmune varjeties by

; > i 18 most praChCBble Solu i

. Destruction of insects w
h.mxted areas and for su
cinal plants,

hich act as vectors,

ch crops as are very valuThls mey be practicable in

able as for example, medi-
ot houses, but how far the

. Sfrom true seed
incidence of the disease could be.

from true seed instead of from rhiz
€ase can be eliminated from gee

nin .th? case of plants like cardamom the
Inimised if new plantations are raised

d beds it the nursery is raised in a fresh

trolling the disease.

et Ilmmm.zology. Yet another startlin
ology is the possibility of immunisi

‘;iims may be incapable of doing harm b ’ t%:ere is also the fa
Tuses may prove very destructive to th Y itself, a combi

host p}
o v . N e plant.
s, o one n .8. India. “The following is a
X a in connection with viryg diseases e
1. Sugarcane mosaic, ,

The relative resistance of 1

ct that while

me of the work done

(a) Varistal pesis

tan ;
50 varieties hag ° Sudias

of ' y St
been tested by /  dane mosia

fleld experiments?

*Pgragrinus maidi- is the vector o
!.'Cherian and Kylasam. The disease is not sap transmiss

omes.” In the case of tobacco, the dis- - . The disease manifests itself by

Ocfobior 10981 ‘Pivus Diseatés of Plants -
(b) Thglmduoto monawin cane has. been estimated on the basis of a
well conducted experiment for three years. _

o " Cholam * Freckled yeliow and Stripe’. That the insect (Pundalaya)
Dyt f one of the diseases is established by

ible.”

3. Tobacco Mosaics and Leaf Curl. A survey of the tobacco area in
Coimbatore and Salem districts has been made, and the existence of a num-
ber of strains of tobacco mosaic has been noticed. A highly destructive
leaf curl is also prevalent This was not sap transmissible but grafting in-
duced infection on healthy plants. A destructive ring spot disease has been

noticed, and further work is in prograss. .
4. Brinjal little leaf disease. Recently a diseage of the brinjal plar;t
came under the purview of the Government Mycologist Mr. K. M. Thomas®.

It was observed at the Central Farm, Coimbatore and ha? been rep‘o'rted
from Rajahmundry, Madura and some villages in the Coimbatore district.
n in the size of leaves,

ths great reductio :
the crowding of buds in the axils, mal-
formation and the complete absence of floral parts. The plant is comgletefg
changed in appearance. The affected plants do not bear fruit. are: f
examination of all the parts of affected plants did not revee?l the x?r?senc; :
any organism and the disease was guspected to be of v’u'.us ongl;lt-s Th:
inoculation did not prove successful but grafting gave positive resuiis.
disease was found to be reciproca

1y transmissible to Datura fastuoss.
5. Red gram. A disease resembling spike has been no'tio?d tion ﬂr:i
gram (Caganus indicus) plants®. Preliminary trials have given ﬁwa on
it ig transmissible by a jassid. The disease is not sap transmiss 8.
6. Potato dissnses. Fortunately, the yariety usually

grown by ryots in
the Nilgiris, * Great Scott ' ig fairly resistant but a number of virus diseases
' tiegs grown in

have been noticed in other varie 3 the Nanjanad" F::x; :n.: i:zxa‘g
scale. Of these, a mild mosaic affecting ' Arran banne::‘ o o date”
*calico mosaic ' affecting the varieties " Golden Wonder = an: i<
may be mentioned.
~ The writer is greatly ind
. gist for guidance, help and
‘ot this paper. The paper Was P
_the distriets with some of the rec
to impress on them the need for

alteratibn in its shape and structure,

K. M Thomas, Government Mycolo-
encouragement given in the pxe?araﬁon
rimarily intended to acquaint the of_hoers in
ent developments in plant pa_tholoqy, and
further virus research in S. India.

References.
A plant virus

ebted to Mr.

preparation in a fully crystaline

1. Bawdon and Pierie (1932). procesd
state. : 593. . ts Procesd-
m; ;;‘l:‘r;.anl ‘ge.d(cslsisﬁso? l;z (1936), Tmmunity to Z::u;ydi::;'::"“ plan
" v thotogY» *
ings of the third Int_cmauon;; 7Cong"” of Plant Paunity against the

Acquired imm
-*—__/

potato virus

wrsneciesanissseeen(l )

Nature 1391! 924. e

* Solanum melongena.




394 The Madras Agrioultural Journal  [Vo] xxvi, No. 10.

4, Smith K. M. (1933). Recent advances in the study of plant viruses. ,
. 5. . Smith Henderson (1938).  Some. recent developments in virus research.
4Annals of applied biology. XXV Nos. 227—43. . .
6. Stanley W. M, 1935, 1Iso
Properties of Tobacco Mosaic \'
- . 7. Sundararaman,
Madras 1926 to 1935, , . : ' . .
8. Thomas K. M. 1937, Administratiog report of Government Mycologist
Madras-1936-37, © - "~ - A ‘ C ' S

P Y
. s ! . . .
PR ‘.

\ [

lation of a crystalline protein possessing the
irus. Science N, §S. LXXXI (2113). pp. 644—645.
Administration report of - Government Mycolol;lf

,o

-+ STUDIES IN SUGARCANE JAGGERY
SRR 12 Macro-Sfrdcfurq’ of Jaggery.
.. . BYT.VARAHAL, BA, M.Se, .

e 4gricultmal Research Institute, Coimbatore. . :
~:-In previous communications (1, 2) the probability ‘was suggested that the
good and- bad' Jaggeries might show - marked differences in “their ‘gross
structure 'as well as in their micro-texture: In verification of thig’ suggestion,
¥ of Jaggery; collected from 'sevei'gl '_'pa'rt's of the
. ’ o-structure ‘and micro-texture. In
additich to thede, sevéral other jaggéries, the conditiong attending the bmb;l'
thilon. of-which .Were kndwn, were similatly "examined. This examination
revéaled that. both -structurally and texturally, ‘the "two 'types of jaggery
'distihgufs'h:themselvea'strikingly‘from'ea'ch other.” “The present paper deals

"2 The jaggeries collected were classified Into good and bad ones on ' the
Basis of the physical tests indicated previously (2), Cross_sections of the
samples were cut, and their photographs taken afier ‘smoothening the cut
faces.. An-examination’of the Bections reveals the ‘mode of distribution. of
crystailihe sucrose and the grotind ' mass of

the matrix within the bulk ‘of ‘the
jaggery:(plate 1) and: the telidencies in the-

twb types seem’ to. b,
isticiof them. . ca R, -
Ll 0t GOOD TAGGERY (Plate 12! -

. 1. Sucrose occurs as an extensive Aint}e,mgl,qor_e,,

TS ¢ and the _matrix, .as a

thin dompact envelope or shell over the' core'(Nos. 1—5, 7—10,.1 2,16-18,

2. Slicross ‘sometimes disposes. itself in wide .concentric -bands ‘which

tend' t6 rapidly coalesce into what approaches an. extensive core, and. the.
matrix ranges itself a's"n‘a"r'!‘év}'"véin or lope on the outside 1

® OF a8 envelope on the outside (Nog. 2,
6,10, 13 and 14). C : »

" 8. “Occasionally’ sucross: oocirs 'alag &8 ride o ‘extonsive patches.
igpg?sr??d;PY:ﬁéﬁzwmpsﬁr YPins ;o patches of matrix (Nos. 67,11 43,
N
o4 Caliolararid “Vésiculer conditichs within fhe 8

P v .
: o ]

[0S

patches:seems to be general,

3 coue oot

GOOD JAGGERIES

BAD JAGGERIES



- 395

\

: SM‘” 'ﬂ Wmaﬂe Jogger§™

; Thpsucrosec e or patches are dry, hard and hﬁ;hly crystalline. ; 

:-‘:"1, e VI p )
Is are cemented  together very firmly.” The crystals are coarse to
fiie Joel, being with sharp angles and well formed.edges. o
2. 6. The matrix is also hard, com; ) ¥ ‘
. pact and adheres stron 1y t Y

adjoining core or cz_'ystalline patches. C : g Y 9 ﬂw

‘ 7. The good jaggeries are rigid solids and strongly resist compr'e‘s-‘v .
sional as well as shearing and other forms of stress. e

8. In their preparation, the boiling was smooth, ‘the empirical test was

answered normally and the temperature of setting was higher and the time

taken was short.

BAD JAGGERY (Plate 1.)-

" 1. The bad jaggeries are massive and frequently there exists no well
defined structure. The tendency for the differentiation of sucrose. into core,

and matrix into compact outer shell or envelope, is not quite marked, and

where any tendency for this is exhibited, it is very imperfect.
2. Sucrose occurs as gscattered patches (Nos 2,5,7 & 10)

3. Sometimes sucrose disposes itself as thin veins separated by wider

layers of matrix (Nos 1&4)
4. The tendency for sucrose to appear as incipient concentric bands,
with, however, no indication to coalesce into extensive cores is noticeable,
contrasting thus strikingly with good jaggeries (Nos 1,4 & 31—33)
5. The very rudimentary character of what corresponds to the exten-
give crystalline core of the good jaggeries is interesting to notice (Nos 34-37.)

6. Matrix occurs either as extensive patches within the bulk of the
jaggery (Nos. 5.) or as wide and less compact outer envelope or as both

{(Nos. 10, 31—37).
7. Vasicular condition is absent. :
8. Sucrose crystals are in general embedded within the matrix.

Other properties.

9. The matrix as W
10. Neither the sucrose crystals
_and the surrounding matrix portions within the jaggery, are a
other with any degree of firmness.

one such is present, i8 plas-

"11. The outer ghell or the envelope, where

tic and easily yields. |
12, Under compressional stress they collapse and react. quickly and

" easily to all other forms of stresses.
13. On grinding they yield £

el] as the sucrose patches are generally damp.

within a patch or vein, nor the sucrose
dhering to each

astes of yarying degrees of consistency.

14, The sucrcse crystals are frequently smooth and soft to the bzlt o
15. The empirical test was answerd well enough in all cases; DULID =

' ; i efther hot
_those which yielded the worst types of jaggeries the test was GHLST 7 .
~ answered at all, or was answered only imper'fecﬂY, when it did' The boiling

\ .
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are very dark and most u

nattractive,
jaggery seems to be independent of its

The foregoing considerations Jead te the inference that the condition!
re the good Jaggeries are formed were such that the crystallisation o
Sucrose could proceed quickly, freely and unhampered, and that this procest
must have met with considerable registonce where bad jaggeries are formed.
Thése and other conditions have already been discussad in the earlien
paper (1, 2).  Thig argues for t at least of the impurities o1
other foreign m Panying sucrose in the two types of jaggeries
must be Possessing highly co ; in the one case, they
while in the other, they

g colours as wel] ag those whicl

Obviously the keeping quality of ¢
colour.,

adversely interfere with the p

rocess.
That thig ig g

o, and that what

were studied.
2. The structural and other differences noted were found to be typical
of the two kinds.

3. M wag inferred that the degree of
crystallisation of gy

and bad jaggeries

resistance offered for the free
ompanying it was the main
In the bad jaggeries this resis-
oreill definad and imperfect, in
stance is either abgent or is only

sucrose, and its separation from
ar completion as possible.
4. The temp

erature of mou]&ing seems to be an additional factor con-
trolling structureg. ,

the good ones, on the of

her hand, such resi
negligible, such that the crystalligati

apparent. It is simply mec '

but which ig mistaken for trye hardness,

ral Research Insﬁtute, and
Chenmist, Cofmbatore for
© readily gave, and for

overnment Agricultura)

and the tacilitieg they 5
their helpful criticigm throughout. ‘
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% i 406 Sugarcane Joggery., . '

- NOTES | .
o Good jaggery. N
;w'l;hiis is .typi‘cal of good jaggery. A specimen O

2 PR swanath et 8]5
S ampls No. 3. larification with paddy husk Ch:f:: al 12:: juice boiled
. Prugn Do. 281 j;}ice afte]r ciﬁcation is not common in Pracb:)ut' 120°C, setting took
'%“ B mivical test was answered normally at ore and the very thin and
troely. The et;p‘;(l)c;lin at 107°C. The extensive hard co

place in about 8— :

. : he
typical. his portion of t
sompact entelope al-eh " terial is the same as for No. 3 but this p
The ma
Sample No. 15.

tting
ven before the se 1
he mould at a high tempe‘:_t;x:vea seaccompained bya rise
mass was transferr:d tt: td while in the mould a‘;dt?o:l of steam. This is vam’?‘;"ys
P . It frothe . ble evoluti . h nge. i
became visible . d by considera ! othermic cha

3-4°C ana by hich is an ex
of temperature by

: 1s

. rose W ‘oo interior. The wal

due to the c"ys'amsa“og ';lfig;“l; vesicular condition of the in
e

d jaggeries.)
) ith No. 6among ba
observation explains also td hard (This contrasts with

. section at once
of the vesicules are dry an nite. dry. hard and cry“am::;:ez:;thin the bulk of
» l . . H
Sampls No. 11. ‘Itclesozvconsiderable thermal differ
alen
suggests the prev

i ign of
: s that there isnos
n moulded. Itis "°t.lce?bi1:due to the fact that the
the jaggery after it has ::: shell or eavelope. -rllll;s made mould in w: ich igs:
: f the ou in to any specia i+ ¢ simply made in
the formation o tually put in ; ible, but it is simp iy
. s not actu lope is possible, it could be easi
cooling mass was not 2 nof an envelop erature when : et
ifferentiatis down to a temp rting jeggery inte
alone the di had cooled do { ctice of coave the presi-
when the mass and. This pra tn other tracts of
lb:s:::ipulated with the “ake?nhchittoor district and ‘;nj:ggery from Chittoor.
rouaded balls 1% com(;er:oer;amination is typical goo
le un
dency. The samp

the same

e moulded from The

he samples at s indicated.

d20. Allth fferent as 1 ood
Sample Nos. 7, 12, 16, 19::;” of moulding wer:f d:mterials which 'f\iel?\ygalzo

material. only the te.[npetathat even in the cases e and matrix are eviden

differences noted indliatt:e differentiation into cor

. : tages O

jaggeries, the s

sy i de.
1ding is ma its
hich the mou therefore also i

ature at W ture and ised

conditioned by the temper ix is controlled by temlf\’;: lt; & 16) or to get lo::l::;e
The fluidity of the matrlx:ds to the periphery firieci up quickly: The en

capacity to be squeezed Ol}twtahese the matrix gets ‘
- 19 & 20). In
in patches (Nos.

in No 7 is comparatively wider. Bad jaggeries.

in
is light yellow 1
f the worst type of jag It i

eo

gery.
mpis No. 4. An examPl . .
colosu‘:'. ﬁeﬂvy and bighly snckywith this jaggery l:et:::)wd and
One characterltic f‘ea:r r:nd cannot easlb’ge: Jifted up with it of notice
* 8 beaten gets stuck UP 1R T o qutd also . veins is worthy ‘veins).
the same, the whole ’“g“e”f :on of sucrose in ﬂ:z‘-?x js present a8 .ﬁ::onsider-
" ““The rhythmic ""Y“a]}m:ﬁes wherein t he':":g was abnormal wl-tnto moulds
te. 1. No. 11 among good ja&8 ed at 123°C.  Frot : was txansfe{"d ! earance.
The empirical test was Tt was going into S vas still glasty in 8PP ken as
ably strained bubbling. 1€ ¥eR7 0o set, an n out and not broken |
after 45 minutes, although it .+ easily; it gets -be“?el ds to shearing for¢
w:::i?n‘atl stress, but easily ¥}
do the rest. It resists compT

3 i The

1line veins.

the cryate the fee!
iy along the lengt: :rfe D and T mooth to

It cleaves enslly o ﬂn:: teyasily separated. an

i e '

crystals in the veins ar

thus contras L] ()()(l .a et‘ies.
jition -n g ] gg
ting ith the condlt! 1
nira w

with which it
t any thii:g(act on raising

Hammering would not



3

Sample No. 6. Dark b

; - 0 rown. Pog
biing even on gentle Prefsure, Th:ejs:;::
r

b

relf::r:? powder. In thege respects i
Was 108, profuse frothing, charring
dvieol0t answered properly, at this
s Rorously boiled over 4 strong flamer
twas thereafter removed from the
S8, kgt s eyl T o
beati s Y controlled by the tem-
o ng to hngh?r temperature muyst hy %S up.  Addition of excess P

Jes. But the jaggery is g ve denatured the . imé& ab
. 841l classifiable qqjy. amongprg";"‘e" of the impuri-
dare § . good j: i 20 opes, Bg its
¢ In Common with thase of bag oneza.ggery’ 8 all other respects, j15 u:;i:egrtiec
The spongy interior i obviously due A

Sampis Nas 31-33. C
* + LOnCentrj i
No. 31, and tke tendency for tyi, ?nbg‘;gmg. fa single cloped ring) of s i
. ucrose in

18 wide, and they yielq thick pastes, Ty,
Sample Nos, 34-37. The radiment
]

and fuming aceured Th
., e empir
;\tage excess of milk of lime wa’: :(ci‘-?edt o
; ke temperatu_re quickly roge to 130“(2“
urm\ce.. It dried yp quickly apng at i
resembling that of the care in e

siderably much thi
¢ Bner, ™
be included in the photo, #nd more sasiiy ﬂowing liquid but th
. € same conld got

The hardness exhibi
ted by ¢
hardacss, | 1oL siran] 1 ¥ these anq other gimi
» R ; i
804 this is piten mirt:k‘:: ‘;S:ng’cﬂ rigidity maim;}l::ga:gerie.s gy aparens
e by e aole) e hardneSs. {A kind of { ’#:{lg( film pressures
OTROPY" dis-
‘ Refeven

1. Varahaiv, 1, {1937), Stadies ; o
the end point of the boi!i]

, XXv:1z, pPp. 377383,
8 e iy . (1938), Studi

tions of Jaggery, g ®8 in Sugarca
O Madvas Agrie 1y % 7o Jagrery v, g
~ir. XXvia P . Oistyre Rela-
s PP 5563

3. Viswanath B, o2, 8}
» O ek 8l (1935), @
Brocess for the May °POTt on Invest; ati
ufacture of Active Ch “fco:;nir:.: a :ew and simple °
paddy bhusk apd on

the Manutacture
. of ' Gy
Agri. Dept, Bult. No, 30, em Jaggery USIDE the actjve ho
k carbon. Madras

n Sugarcnne Jaggery $3

B8 in Jagger Empirical test for

y Manufacmte. Madyag Agric. [Jr

SELECTED ARTICLES

SELF-SUPPORTING COLLEGE
By WELDON MELICK

In 1904 the Nashville Agricultural Normal lastitute at Madison, Tenn.
Consisted of 11 students and some dilapidated farm buildings on 400 acres of worn
end purchased with the last cent of its founders—Dr, E. A. Sutherland and four
Other teachers. In addition, ho~ever, it had one invaluable asset: Dr, Suther-
land’s idea that a college education should be made available to any boy or girl
willing to wurk for it.

From this idea has grown a u.igue institution which. practically without
endowment, has put $ 520,000 from its own ezrnings into buildings. grounds and
equipment. It now has 300—odd students from 36 states and nine foreign countries.

Madison’s curriculum includes 27 campus industries, run by the students to
Support the college and themselves. Every student is required to work for at

east half, and preferably all, of his academic expenses. He can enter Madison—
48 two thirds of the students do—with no more than the required deposit fee of

35, complete a four-year standardized college course for a Bachelor of Science
degree, and graduate with the deposit intact. He will receive no outside financial
aid in allthat time. And he will leave college equipped to do not one job but
several--multiple insurance against the caprices of fortune.

i)y, Sutherland, the man who conceived this idea, had been president of two
8mall colleges before he started his experiment at Madison. To provide an
income for his new school, and at the same time to train health workers and care
for it students, he planned a sanatorium in connection with the college. But, if
he was to run a sanatorjum, he must qualify as a doctor. So for four years this
energetic educator ran Madison while taking courses at Vanderbilt and the
University of Tennessee. Finally at the age of 50, he obtained his M. D.

Today the Meadison Rural Sanatorium, with 100 rooms. up-to-the-minute
equipment, and a staff of 14 physicians, is the Institate’s most important industry.
Although it is operated for the benefit of the college, at rates of $ 25t0 $ 35 a week
the Sanatorium bas never turned away a charity patient. Students do all the
routine work, getting practical training in the process of earning their education.
The 25 to 30 graduates of its nurses’ courses are snapped up each year by the best
hospitals, and its pre-medical and pre-dental work is accepted by all colleges and
the American Medical Association.

The school farm is as important to the college economically as is the
Sanatorium. There are 60 acres of garden, 70 acres of {ruit, and two greenhou_ses
which, incidentally, supply flowers for the bospital rooms. The student canping
factory puts up enough vegetables to feed students and patients the year round.

" And 15 years of research in food chemistey have resulted in new food products

100 useful to confine to campus menus.
&6te, Madison Foods—an industry that is largely responsible Yor making

the soy beap sppetizing to Americans. The School’s food chemists, experiment-
Ing With 200 yarjeies of soy beans, eliminated objectionable taste ‘and produced
Savory breakfagt foods, bread, coffee substitute, condensed milk, .a'nd meat
s?bstitutes which lgok snd taste like beef but are even more putritious and
digestible. Vigorost, made from soy loaf after the milk is extracted, is fea.ture’d
by a cafeteria chain i!n New York City. More-than $ 60,000 worth of l.\'iadlaon s
packaged and canned foods was sold in 27 states last year, and the Institute runs

its own health-food cafeterias in Nashville and Louis,Vi!le'
- Madison Foods have developed soy milk until it is new not only c!:eaper
than cow’s milk but, on the authority of the American Medical Association,
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COMPOST MAKING
doubtedly the best manure.

as mother's milk ijs for babies. All other manures ar
tinned foods or milks for children. It has been establish
and research that seeds obtained from plants manured wit
have better vitality than those treated with the artificials. Seeds of better
vitality must certainly contribute to the better vitality of man and beast that
feed on them. It is therefore of national jmportance to devote better attention
" lication of farm yard manure to cultivated

to the proper prepatation and app
he dung and urine of farm

crops.
Farm yard Manure is nothing but 8 mix

livestock and the farm yard sweepings waste, straw, etc. To some extent cattle

dung is at present converted into bratties and used a8 fuel while the urine goes

to waste in cattle sheds except in the Ceded Districts where there are small pits

in the flooring of cattle sheds in which urine collects. If the ryot is not careful

even in the Ceded Districts, the urine removed (rom the pit by means of coconut

shell is thrown on the roadside by the farm servant instead of taking it to the

manure pit. . On rainy days this valuable manure is usually taken and thrown on

the road near the threshold of the house. If, however, the urine pit is widened
e-soaked earth

and filled with earth, the Joss of urine is better prevented. Urin
can be easily taken to the manure pit once or twice in a week, This system is

It is 83 "W
e only su

ed by experimy
h Farm Yard Manure

Farm Yaré Manure is un

ture of t

slowly finding favour with the ryots.
The solid and liquid voids of human beings are always lost on the farm.
latrine and after the destruction of prickly pear by the

There i8 N0 proper
Cochineal insect, places 0
aversion the ryots have towards human excr

a combined Latrine and Manurc pit, Two sheds—

f privacy for latrine purposes have become rare. The
eta can be got over by means of

Railway Porter’s sheds—may be
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Mtu. 12 is 8 selection in pedha atragada usually cultivated in the lower delta
area of the Kistna and Guntur districts where drainage is defective and water
stagnates for a longer period. This variety is-esteemed for its food value and is
The strain has given 10 per cent

ordinarily. reserved for home coansumption.
increase over the.ryots’ balk and has yielded 3, 150 1b. per acre in the trial plot

?t Bapatia. Mtu. 12 is also expected to be useful for areas under Kaligiri reservoir
jn Nellore district where psd’ atragada is taking the place of molsgolukulu.

‘Mtu. 13 is a strain selected from Delhi bogham. Possessing as it does, the
desirable qualities and yield of Mtu. 8, the strain already in distribution, it meets
the demand for a finer type of Delhi bogham for export purposes to the city of
Madras, Nizam’s dominions, and Ceded districts. Arrangement has been made to
multiply the strain at Gudivada and Repalle this season.

Agricultural Research Station, Aduturai has already re
the Cauvery delts,

paddy. Though most of them are of particular interest to
yet some of them are found to meet the needs of paddy areas in other districts.
iety (90 days) is beeoming popular in

Adt. 3, kuruvai, the shortest duration vari
Salem and North Arcot districts for cultivation under well irrigation during
summer. Adt. 11 Nellore simba is spreading in the Periyar, Amaravathi and.

Bhavani irrigation systems. During the year two strains Adt. 16 konakurnvas and

Adt. 17 Muthu samba were released from the station.
Konakuruvai is a short duration variety of 115 days

crop season, kuruvai season (June—September) in the

leased 15 strains of

and yields well in the first
Tanjore district. It is the
finest of the short duration varieties and is at its best as a summer Crop sown in
the months of May—June. Adt. 16, the strain selected in konakuruvai, has given
an increase of 25 per cent over the ryots’ bulk and has yielded 3,670 ib. per acre
at the Agricultural Research Station, Aduturai. [t is not, however, recommended

fo_r the navarai or cold weather reason.
Adt, 17 was selected from Muthusamba, 8 variety grown largely in South Arcot.

It is a long duration samba variety maturing about the third week of January.
The strain has given 13 per cent increase over the ryots’ bulk in the district and
has yielded 3,700 1b, in single crop area. The strain Adt.17 is recommended to

areas where muthu samba is grown in South Arcot.

Crop & Trade Reports.'

P-ddy——l938-39——Fint forecast report. The average of the areas under paddy
in the Madras Province during the five years ending 1936-37 has represented
14'5 per cent of the total area under paddy in India. -

The area sown with paddy up to t
6,377,000 acres. When compared wi
corresponding period of last year, it reve:

The estimated srea is the same as that of last year in East Godavari, Kurnool,
Madurs and the Nilgiris: it exceeds the corresponding area of last year in Guntur,
the Deccan (Kurnool excepted) the Carnatic and Central Districts, Tanjore,

Tinnevelly and Malabar.
The first crop of paddy is being harvested in parts of

West Coast. The yield is expected to be generally normal.
standing crop is fair.

The wholesale price of paddy. al maund of 824 1bs. as,

d from important markets on Rs. 2—11—0 in Maduras,

Rs. 2—5—0 in Guntur

ber 1938 is estimated at
-893,000 acres estimated for the

als an increase of 82 per cent.

Tapjore and on the
The condition of the

second “sort per imperi
10th Oztober 1938 was

reporte
Rs. 2—8—0 in Virudhunagar, Rs. 2—-6--0 in Vizianagaram,
and Trichinopoly, Rs. 2—4—0 in Eliore, Bezwada, Masulipatam, Tinnevelly and
3—0 in Anantapur, Hindupur and Chittoor, Rs. 2—2-0 in
Rs, 1—-15-0in .

Mangalore, Rs. 2— 3
dry and Vellore, Rs. 2-1-0in Kumbakonam,
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T oo nerenl a s onam, 12 per cent j ichinopoly.
& er cent i Cl\:::ng:ézr:r; : 3;’)er cent in Rajahmundry? 7 per ce:l‘: i:x&:};‘anl;ﬁ“;'
21 per cent. in Chittaor, 14 Per cent. in Conjeevaram and Madura and a fall of
Hindupur, 12 per cent. i.n Al::xllf rour,  perveda and e et e
nagar. & por o o Masu“pata;pur,: per cent. in Guntur, 8 per cent, in Virudhu-
the prices remaining stationary ix; a\;:e":rzer Font: In Visianegarem sad Etlore
) Sugarcnne—-lQSS-—Seccnd report .
u‘: the Madras Province during the‘ fi
32 per cent of the tota] area under sy

The area planted wi
ed with sugarcane up to the 25th September 1936 is estimated

9 dd
v ]
at 90 Sm acres, i.e ptﬂChCﬂ"y the same as thﬁ area estlmﬂtEd to' the cor F

The estimated i ,
increase in area is re?:;elz 'tbe _sa_me a8 that of last year in South Kanara; #n
the South (Tinnevelly e ia Kistas, South Arcot, Coimbatore, Trichinopoly
decrease in area in the :t‘fp%d? and Malabar being partly counter-balanced by #
Patam (- 2,006 acres), East Gor Tt The variations are marked in Vizage
Coimbatore (plus 1.7.00 acres?g:vda'?rgf:bliﬁgo alcr?)l’ o areot (plus 2700 acres)

poly (plus 2,500 acres).

4. The condition i
Nerth Arcot, Coimbat:::et h}i Crop is generally satisfactory except in South Arcot,
X 'or:;ﬂ:!i:l and South Kanara. The seasonal factor for
ut to 95 per cent. of the normal and on this basis

, vince is estimat :
259,120 tons for the corresponding periog Z? ;1:;3;;(;10 tons of Iegeery as agninst

5. The whol ; ;
valent to 3,200 tole::)lz: :‘:e of jaggery per imperial maund of 82,27 1bs. (equi-
was Rs, 9—14-9 in AdopQrted from important markets on 10th 6ctober 1938
Rs. 6~13—0 in Mangalorenll{. Be. 8.-1?' -0 in Chittoor, Rs. 8~1—0 in Vellore,
poly, Rs. 6 in Rninbmundr’ ; oo ran Vizegapatam, Rs. 6~3~-0 in Trichino-
Rs. 5~8~0 in Vizianazaray' S. 5-12—0 in Cuddalore, Rs. 5~9—0 in Cocanada.
Rs. 4~8—0 in Bellary. When compmong oy 200 RS: 4=15-0 in Salem and
report i. e, those which pre compared with the prices published in the last
rise of 56 per cent. in Ads 'vailed on 5th September 1938, these prices reveal @
25 per cent. in Vellore, 19 o 39 per ‘cent. in Cuddalore, 30 per cent. in Chittoor
per cent. in Trichinopol px;r cent. in Vizagapatam, 14 per cent, in Bellary 1
cent. in Cocanads and 2 i‘er c::: cent. in Vizianagaram and Rajabmundry, 6 per
the price remaining stationary i;xlgail;gde #0d a fall of 12 per cent. in Mangalore.

Groundnut—1938—Th;
— I,
groundnut in the Madrasud forecast report. The average of the areas unde

;l‘he average of the areas under sugarcane
© Years ending 1936—37 has represented
garcane in India.

3,198,400 acres. Wh
. e e€n compared with th
corresponding peri ) € area of 3,656,400 .

There is : gecrggs:‘ithe previous year. it reveals a dec::::: :?ulnzl‘ast'ed e t::
excepted) the ‘Decoas nsarea in the Circars, {Vizagapatam and East gixrd::ar;
Trichinopoly excepted)' Ti‘:::nt:ves;c::d ;:lwl genttal districts (Coixﬁbntore and
increase in : ' A alabar, part]

area in the other districts, The decre:’ae i: a:E: ":::\::;:T?d l‘()iy taz
ed in Kistn

(- 61000 acres), Gun
s tur (-~
Arcot { - 55,000 acres) (-75,000 acres), the Deccan (~309.000 acres) and North

4. The summer cr
\ op through
l::!ly normal. The yield of the egm-‘lmt .
elow normal in Coimbatore,

as been harvested, The vield was gener-

¥ crop is reported to be normal in Salem and
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5. The condition of the main crop is reported to be generally eatisfactory
Outside Vizagapatam where the crop was affected by drought and insect attack to

$0me extent.

6. The wholesale price of groundnut (shelled) per imperial maund of 824§ Ib.
(equivalent to 3.200 tolas) as reported from important markets on 10th October
1938, was Rs. 4—2—0 in Cuddalore, Rs. 3—13—0 in Guntur, Rs. 3--12—0 in Vizaga-
Patam, R, 3—11—0 in Vizianagaram. Rs. 3—5—0 in Vellore, Rs. 3—2—0 in Coim-

tore, Anantapur and Tadpatri, Rs. 3—0—0 in Hindupur and Rs. 2—15—0 in
Adoni and Bellary. When comparedwith the prices published in the last report,

" l. e, those which prevailédon 8th August 1938, these prices reveal a fall of 17 per
Cent. in Anantapur, 13 per cent. in Vizagapatam and Hindupur, 11 per cent. in
‘Adoni, 10 per cent. in Bellary, 9 per cent. in Vizianagaram, Vellore and Tadpatri,

8 per cent. in Guntur and 7 per cent. in Cuddalore.

Gingelly—1938—1939—Second Report. The average of the areas under gin-
Relly in the Madras Province during the five years ending 1936—1937, has repre-
sented 15'4 per cent. of the total area under gingelly in India.

2. The area sowa with gingelly up to the 25th September 1938 is estimated
at 517,500 acres. When compared with thé area of 468,000 acres estimated for the
corresponding period of last year, it reveals an increase of 10’6 per cent.

3. The estimated area is the same as that of last year in South Kanara, an

increase in area is revealed in the Circars (Vizagapatam excepted), the Deccan
Trichinopoly and the South

(Cuddapah excepted), Nellore, South Arcot, Salem,

and it is partly counter balanced by a decrease in area in the other districts,
The variations are marked in Vizagapatam (-18,000 acres), East Godavari
(+10,000 acres), West Godavari (+ 25,000 acres.) Chingleput (- 16,500 acres), North
Arcot (~21,000 acres), Trichinopoly+ 39,000 acres) and Madura (+ 10,500 acres).

4. The early crop of gingelly has been barvested in parts. The yield was
generally normal except in Vizagapatam, Bellary, Chingleput, Salem and Coim-
batore where the season was not favourable for the crop.

5. The wholesale price of gingelly per imperial maund of 823 1b. (equivalent
to 3,200 tolas) as reported from important markets on 10th October 1938 was
Rs, 6—7—0 in Trichinopoly. Rs. 6—1—0 in Salem, Rs. 5—14—0 in Tinnevelly,
Rs, 5 ~-11—0 in Cuddalore, Rs. 5—9—0 in Ellore, Rs. 5—7~0 in Tuticorin, Rs.5-6-0
in Cocanada, Rs. 5—4—0 in Rajahmundry, Rs, 5 in Viziznagaram and Rs, 4--10—0
in Vizagaputam. When compared with the prices published in the last report
i. e., those which prevailed on 8th August 1938 these prices reveal a rise of 9 per
cent. in Tinnevelly and 7 per cent. in Ellore, and a fall of 8 per cent. in Rajah-
munpdry, 7 per cent. in Cocanada, 5 per cent. in Vizagapatam and Salem, 4 per
cent, in Tuticorin and 2 per cent, in Vizianagaram, the prices remaining station-
ary in Cuddalore and Trichinopoly. (Director of Indusiries, Madras).

Cotton Raw in the Madras Presidency. The receipts of loose cotton at presses

.and spinning mills in the Madras Presidency from 1st February 1938 to 14th Octo-

ber, 1938 amounted to 458,443 bales of 400 Ib. lint as against an estimate of 505,200

bales of the total crop of 1937—38. The receipts in the corresponding period of

the previeus yesr were 475,668 bales. 375,553 bales mainly of pressed cotton were

‘received at spinning mills and 76,639 bales were exported by sea while 64,228 bales

were imported by sea maihly from Karachi and Bombay. (Director of Agriculture),

Association of Economic Bfologists, Coimbatore.
A meeting of the Association was held on 17—~10—'38, with Rao Babadur T. S.
Venkataraman, C. L. E., Imperial Sugarcane Expert in the chair, "at which the

following papers were presented.
Frequency of flowering and boll setting in Cambodia cotton. By S. Sundaram.
It has been proved by Mason and others that the development of the earlier

formed bolls is mainly responsible for the shedding of the later formed buds and
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Ramaswami 31 S. V. Sreenivésan 6

9°*°ber 1938]
" C. Ramaswami's X1 replied witb 75. (C:
'ol.' 17, Kothandaraman 3 fgr 21)
DOn.l:.dr“ Agricultural Students’ Union. A General Body Meet
0. tudent members of the Union was held oo 1—10-38 with
t in the chair to consider tbe representation: made by stud
%88 College Duy and Conference.
Bi‘q:“.oci'u"n of Economic Biologists- A meet
logists was held on 17—10—38. with Rao Bahadur T.
Wperia] Sugarcane Expert in the chair.
~ Visitors, Mr. Wynne Sayer, Imperial Agricul
¢ i:tﬂte on the 19th of 1ast month. . ervices
r. T.J. _R.C.V.S. 1. V.S. Director 0 eterinary Services,
::'d"!- cunip:lul::: .frt:mltho 19th to the 21st of September 1938. Along with
thr. Sayer, Mr. Hurley jnspected the Dairy herd oo 19--9—38. He inspected also
e College Veterinary Hospstal on 21--9—38. ‘ :
Mr. P. H. Rama Reddy. M. A., B. Sc.. L A S., Director'of Agriculture,
here on 21—9~38 from Madras. and returned on the 22nd.
A batch of 1. D D. Students from Bangalore led by Mr. Varma visit

tollege Dairy on 24—9—33.
o' Club. The Club D

The Agricultural College Officer: )
22nd October 1938 (Deepavali day).

brated this year on the
Preceded by a series of indoor and outdoor tour jaments. ¥
Competition among the members. The Club Day dinner <2 :
hight, and was well patronised. The Club premises were beautifull
for the occasion. . '
The Club Day opened with Chota Has
followed by fleld sports an

Mr. C. Ramaswami. This was
$p m the members were entertained to tes.
luded the following

In the evening entertainment programme were inc
interesting' items:-* Song’' by Mr. T.N. Anantanarayanan, ¢« Ciub Day Chronicle
and * Mesmerism’ by Mr. S. Krishnamurtby.' Bul bul-Tharang’ by Mr. Ittyachan,
'Boat song’ by Mr P. Abraham & Company.

The President then distributed the prizes to the wi

titions. In winding up the proceedings. the President
ble for making the C

ing of the resident
b Mr. R. C. Broad-
ents during the

ing of the Association of Economic
S. Venkataraman, C.L.LE,

turist, Delhi, was & visitor to

arrived

ed the

ay. The Club Day was cele-
This was a8 usual
hich attracted keen
me off on the 20th
y decorated

d by the President

ari kindly provide
At

d indoor games.

pners of the several compe”
thanked the several sub-
lub Day @ grand

committee members and others respousi
Success. .
_ The following are the winners of the important trophies :i—

Game. Donor. Winners.
T?P'?‘lesingles) (. Ramaswami’s Cup) M. K. Krishna.swnni,
T““@,Mg) (Rao Bahadur G. N. Rangaswami C. Ramaswami and
‘ T ST Ayyangar's Cup) Y. V. Narayaniah.
Auction Bridge . (K. Ramiah’s Cup} Dr. M. K. Nambiar and

e P. S. Narsyanaswami.
Contract Bridge  (N. L. Dutt's Cup and T.S. Rama- G. K. Nagayana Ayyar and
sub’s Padmanab Shield) K. C. Thomas.
C. H. Krishnan and

C. K. Kuppumuthu.

C. H, Krishnan.

C. H. Krishnan.

N. Krishna Menon.
Dr. K. Narayanan and
E. J. Verghese.

Carrom Doubles  (H. Shiva Rao’s Cup)

Carrom Singles (K K. Rao’s Cup)
Table Tennis (Cherian’s Cup)
{Vellodi's Cup)

Chess
Tenekoit (Dr. K. Narayanan’s Cup)
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the Fort St. George Gazette.

Weather Report.

the month, slackened

Madras, North Madras
formed over East Centr

Skies were generally

while elsewhere they we

defect in Southeast Madr

moderately to heavil

re only lightly to mod

a8 while it was in ex

s; x:l:el;ded in the Madras Presidency
rate ¥ clouded. Humidity was in
€38 In Madras Deccan.

Qctober 1038)

The maximum
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temperature in shade was below normal in Madras Deccun

and Kashmir, above in Rajputana and Southwest United Provinces and normal
slsewhere. .

fa)l was practically received during
the month was 1'65” of which 071"
temperature, the mean minimum

low normal, while the mean hu

Chief amounts of rainfabl.

Report No, 9/38.

Cocanada 51 on the 29th.
Anakapalle 46" -
Vizagapatam 4'3" "
Kasargod 45" .
Mercara 407 "
Trivagdrum 36" on the 28th.
Weather Report for Resesrch Institute Observatory.

Absolute maximum in shade 92°F.
Absolute minimum in shade 65°F.
Mean maximum in shade 886°F.
Departure from normal -09°F.
Mean minimum in shade 69'5°F.
Departure from normal -10°F.
Total rainfall 1°65"
Departure from normal -0'14"
Heaviest fall in 24 bours 071" on 23rd.
Total number of rainy days 4
Mean daily wind velocity 3 M. P.H.
Mean humidity at 8 hours 812%

+77%

Summary.

The monsoon was generally active

Departure from normal .
during the month. The rain-

the last week of th» month. The total for
was received in one day The mean maximum

temperature and the rainfall were slightly be-

midity was above normal. P.V.R.&J.C.

Departmental Notifications.

Mr. V. Ratnaji Rao,
M. Venkataramaniah, Pro
K. Ramanujachari,

E. R. Gopala Menon,

Transfers.
Name of officers From Te
A. D,, Gudur A. D, Venkatagiri.

1. Sambasiva Rao,
R: Vasudeva Rao,

K. Kuppamuthu,

A. K. Ramasubbsa

K. Ramaswam

p. P, Syed Mohamed,

K. Vasudeva 8!
B. Narasimha
Pat

bationary A. D., Gudur A. D., Gudur.

A. D, Sulurpet.

Entomology Asst.,
Vellaore.

A. D., Kavali

Entomology Asst.,
Tellichery

F.M.,A.R.S., Gudiyattam A. D, Bezwada.

Offg. Supdt., A. R. S.,
Anakapalle A. D, Bimlipatam.

Ware House A. D..
Cuddalore A.R. S, Palur.

A. D., Gopichettipalayam.
layam A. D, Palladam.
A. D., Tiruppur Co-opera- =
tive Sale Society.
A. D., Coendapur,

Ayyar, Veaopduty
i Ayyar, A, D,, Gopichettipa
A. D., Palladam

henoi, A.D.(on leave)

tathan. A. D., Coondapur A. D., Puttur.



' J S. C. Antony,
.. P. R.Subrahmanya

Ayyar, A. D, Ramnad
F.M., A.R.S., Taliparamba A, D, Coondapur.
Oftg. Cotton Assistant,

,,» M. C. Menon,
.. N.G. Narayanan.
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A. D, (0n leave)

Vol. xxvi, No 10.

A. D., Tiruvadanai.

A. D., Nellore Division.

Coimbatore Offg. Cotton Asst. adoni.

» S. Venkataraman,

. PN Krishnsswami

Rao Cotton Asst. Adoni

A. D, Conjeevaram

{on leave) A, D. Madanapalle.

 Cotton Asst. Coimbatore.

Leave.

Name of officers.

Period of leave.

.. D. Hanumantha Rzo,
A, D. Kothapeta.
. P.N. Krishnaswami Rao,
Asst. Cotton Section, Adoni.

. K. S$nopi Haji Sahib, Asst. A. D,
Badagara.
» P. Uthaman, Asst. in Paddy.
. P.Govinda Rao, Asst. in Mycology.
.» M, Rama Reddy, A. D. (on leave),
., T.Paramanandham, A. D,
Madanapalle.
+» V.Venkatadri Reddy, F. M ,A. R.S,,
Koduru
« A.Subrabhmanyam, A. D., Bobbili.
, P.S. Athmaraman, A. D..
Kumbakonam,
.« A.K.Ganesa Ayyar, A, D. (on leave).

» V.K Appaji. F. M., A. R, S, Palur,
« R.G. Mal, A. D. (on leave).

. M. Vydianathan, A. D., Guatakal.
. S, Sitapatirao, A. D.. Amalapuram.

» N. Krishna Pillai, A. D., Cheyyar.
» K. Venkataswami, A. D. Kavali.
.. G. K. Subramaniya Ayyar, A. D.

{on leave).
. A. M. Muthayya Nattan, A. .

(on leave:.
. K. Vasudeva Shenoi, A. D,, Puttur.

. K. Sanjeeva Shetty, Teaching Asst,
» N, G. Narayanan, Offg. Cotton Asst
. BE. R, Gopalas Menon, Asst.

- Entomology, Tellicherry,
., T. Gopalan Nair, A. D., Cannsnoré.

_C. Krishnan Nayar, Asst. in Mycology. L. a p. for 15 days from 12-10-38.

L a p. for 15 days from 14-10-38.

Extension of 1. a. p. for one week from
2-10-38.

L. a. p. for 20 days from 7-—-10—38.
L. a. p. for 20 days from 11—10-—38.
L.a p. for 30 days from 14-~10—38.
Extension of 1 a. p. for 30 days.
i..a p. for 1 month from 10—10--38.

L. a. p. for 20 days from 7--10~-38.

L.u. p. on m. c. for 30 days from 6-10-38--

L a. p. for 2 moaths from 7—10—38.
Extension of 1. a. p. on m..¢c. for 6 weeks
from 23 —~8--38.
L.a.p from 12--9-38 to 31—10-38.
Extension of | a. p.on m c. for 4 months
from 9—10—38.
L. a. p. for 15 days from 17-10—-38
L a. p onmw ¢ for 1 month from 5-9-38
and extension of L. 4. p. {or 2 weeks from
5--10~~38.
L. a. p. for 1 month from 28--9-—38.
L. 2, p. for 1 month frpm 4--10--38.
Extension of 1. a. p. for 3 months from
’ 15--9--38.
Extension of 1. 4, p. on m. ¢. for 1 month
and 10 days from
L.a p. for 1 month from the date of
. reljel.
L. a. p. for 1 month from 6-~10-—38.
L. a. p. for 10 davs irom 10--10--38

L. a. p. for 2 months from 7~-10-38.
Extension of . a. p. for 1 month from

11--9--38-
rat—

.

Agricultural College and Research Instituté,
- Coimbatore.

ADDITIONS TO THE LIBRARY DURING SEPT EMBER, ‘38
A. Books. v :

Y. X V111 International Cotton Congrass (Cairo). (1938). 2. Rapori on an Bnguiry
$nto the Crdtivation of Cloves. Yegea Nurayan Alyer, ALK, {1938). 3. Tabaccs.
s Tanner, A. E., Revd. By E. R. Fairweather. (1937). 4. Problsms in dgricultural
Mﬂrkcting. Malott, D. W. (1938). 5. The 4t of Packuging. Charlton, D. E, A,
» (1938), 6. Producers and Consumers Digby, M. (1938). 7. Labour conditions in
" Western Europe. 1320 ta 1935 Kucaynski, J. (1937). 8. A History of ths Newsea-
land Dairy Industry. Philpott, H.G. (1937) 9. Principles of Botany for Qncens- -
land Fapmers White, C.T. (19385 10, Herbais: Therr Origin and Evolution,
Agnes Arber. (1938). 11. Physiologrcal Genetics. Goldschmidt, R (1938), 12, Pian
Forin and Functions, Fritach, F. E. & Salisbury, E. J. (198}, 13 . Forest Patho-
Jogy, Boyce, ). S. {1938), 14. Plant Growth Substances. Nicol, H. (19381, 15. Lobo-
. 'Ztory Manugl of Agricuitural Chemistry. Hedges, C. C. & Braytos, H. R. (1938},

3‘ . Clowa's and Colstman's Quantitative Chemical Analysis—Revised. Stockdale, D,
& Dexter, J. (Rev.). (1938).

~ B. Annual Reports.

1. Annual Report of the Agricultural Department, Bibar and Orissa for
1936-37, 2. Anpual Report of the Demonstration work in the Southern Circle in
the Centra] Provinces during 1936-37. 3. Proceedings of the [ndian Central
Cotton Committee, 36th meeting, 1933, 4 Annus} Report of the Tea Research
Institate, Ceylon, 1937, 5. Long Ashton Agri. Horticultural Research Station
Annual Report for 1937, - 6. Magzoe Citras Experiment Station Annusl Report
for 1936. 7. Transuctions of the fowa Horticultural Society for 1937,

C. Balletina.

1. A Preliminary annotated list of Fruit Fests of the North West Frontier
¥rovince. Imp. Cl Agrl. Res. Misc. Bull. 19.




" A. M. Kalinga Rayar,

The Madras Agricultural Students’ Union.

PATRONS

V. Arumugam Pillai, Sundaikamutbur, Coimbatore District.

Dewan Bahadur C. Arunaghala Mudaliar, Zamindar of Chunampet, Chingleput
Lodd Govindoss, Madr\as. [District,
Zamindar of Uttukuli, Coimbatore District.

Maharajah of Parlakimidi,

Raja Sree Krishnachandra Gajapati Narayana Deo,
Ganjam District.

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

. T. A.Ramalingam Chettiar, Coimbatore.

Vacant.

Sir C. P. Ramaswami Ayyar, Trivandrum.
Dewan Bahadur C. S. Ratnasabapathi Mudaliar, Coimbatore.

M. Sambanda Mudaliar, Coimbatore,

Veerarayan Thirumalpad, Nilambur, Malabar District.
V. C. Vellingiri Gounder, Coimbatore.
Raja Sir Venganad Vasudeva Rajah, Ko
Dewan Bahadur C. V., Venkataramana Ayyangar, Coimbatore.

R. Jeevandas, Varnasi, Parlakimidi.

G. R. Hilson, Norwich, England.
Sri Ramachandra Ananga Bhima Dev, Kesari Gajapathy, Rajah Saheb of
’ Bodokhemidi, Berhampore, Ganjam.

llengode, Malabar District.

THE GFFICE BEARERS FOR 1938—39.

R. C. Broadfoot, Principal, President, Ex-officio.

K. Unnikrishna Menon, Resident Vice President.

Dr. J. S. Patel, Editor.

P. A. Venkateswara Ayyar, Secretary.

MANAGING COMMITTEE (9 Members).

COUNCIL (15 Members),
Resident Vice President.

President.
Resident Vice President. Secretary.
Editor. Editor.
Secretary. M. Bhavani Shankar Rao. Manager.
Moffussil Vice Presidents. A. H. S. Sarma, Treasurer.
K. Gopalakrishna Raju. C. S. Krishnaswami, Member.
M. U. Vellodi. M. A. Sankara Ayyar, "
R. Swami Rao. K. Sanjeeva Shetty, '
Mo ffussil Members, Vacant.
. K. G.S. Bhandari. EDITORIAL BOARD (7 Members).
‘K. Kunhikanna Nambiar. _ Editor.
V. N. Subbanachar. Secretary.
S. N. Venkataraman. Manager.
: Resident Membars. C. Ramaswami.
- "Rao Bahadur S. Sundararama Ayyar. M. C. Cherian.
Rao Sahib T. V. Rajagopalachariar. K. M. Thomas.
Vacant.

V. Muthuswami Ayyar.

9" ”

r: Dr. J. S. Patel, B. Sc. Agr., M. Sc. (Cornell), Ph. D, (Edia.).

Editor and Publishe
Printed at The Scholar Press, Palghat.
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HE narrowest of bezels gives

character and distinction to
this round shape watch—the most
popular style In Europe today,
It Is the latest addition to the
proved Zenith range, available In
a rolled gold 40 micron case, or
In a case of finest finish steel, Its
outstandingly smart appesrance
will instantly appeal to you,

Every repair job entrusted io Faves-Leybg
5 supervised by Swiss Expeyss,

-AND IT'S.
A ZENITH!

133 Zenith Steel Rs. 60
134 Zenith rolied gold
40 microns Rs. 64,

ORDERS BY POST
Upcountry clients unable to make
2 personal visit rhay order under
V.P.P. and if not entirely satisfied
May return the goods within
three days of receipt when an
Immediate refund less postage and

/0. commission will be made.

- LEUBA

ANY -LiMITE
INGS, DALHOUSIE SQUARE: CAE ;
you knew the timel

t
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