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Editorial. b5

Review of the Work of the District Economic Councils. The
Government have recently reviewed the work done by these councils
during the quarter ending 31st December 1936. We are gratified to
read there that ‘ the progress so far made is encouraging. The councils
in most districts have completed or nearly completed the preliminaries
necessary for starting work and a few councils have started some
work.” We also note with satisfaction that during the period under
review, a few councils have arranged for the training of persons in
veterinary matters, in maternity and general rural reconstruction
work, while many others have in addition carried out actual improve-
msnts in rural education, sanitation and water supply. It is also
claimed that as a result of these endeavours, a desire to improve has
been roused amongst the villagers—a really most encouraging feature
for the future and a valuable sinequanon of the success of the present
drive for rural uplift.

The Government have, while recognising the difficulties involved,
stated that the villagers should be prepared to tax themselves if the
improvements that have been initiated so far, and those that will be
plapned in the future were to prove to be of lasting benefit. While
agreeing entirely to this useful dictum, we may state that the Indian
ryot, with his age long traditions to contribute to the village funds
for the maintenance of temples, festivities, and recreations, and for
the repairs of tanks, wells and buildings, will quickly appreciate the
justness of a levy for the continuance of beneficient activities of the
present organisations. We wish however, to point out that advantage
may be taken of the existing knowledge on the present position of
these ancient village systems. In most villages these methods have
fallen into disuse because of the loss of regard for the verdict and the
experience of the village elders, and of the unwholesome increase of
absentee landholders who generally take no interest in the village
welfare. More important than either of these is the fact that the
margin of savings from the agricultural incomes has become reduced
to a nearly vanishing point.

If therefore any levy were to meet with adequate response, it is
essential that programmes that aim at increasing the income of the
cultivator must be set on foot in preference to works in other direc-
tions. It appears to us that greater importance should be attached
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to items like making of composts introduction of high yielding crop
varieties, development of fruit cultivation snd of bee and poultry
keeping, improvement of marketing methods, and the encouragement
of cottage industries. Apart from these, early and efficient arrange-
ments will have to be made to stop the drain of wealth from the
village to the courts and money-lenders. We are sure that when the
villager begins to enjoy the fruits of these endeavours, he will only be
too glad to subscribe and thus pave the way for further work. We
are afraid that till that stage is reached, voluntary contribution will
not flow on a scale we wish to have. We should suggest as an alter-
native that a tax on agricultural incomes in each village aboves
certain minimum may be thought of for the development of the
much needed work of rural reconstruction.

Training of farmers’ sons in practical agriculture. In the July
issue of this journal we referred to the Government's approvsl of a
short course of training in practical agriculture to be given to 150
youths chosen from agricultural families, The scheme was primarily
designed with a view to relieve unemployment amongst the educated
and at the same time to direct their attention into activities which
will be beneficial both to them and the country. It was therefore
hoped that it would attract a large number of applicants.

We understand that the response from the above class had not
been in some places as good as expected and that even those that turned
up did not take kindly to the course. Among the several probable causes
that may readily be ascribed to this turn of events, the more important
appear to be that these men coming as they do with no experience of
manual work, naturally evince certain disinclination to hard field
work generally expected of tillers of soil. They moreover, do not
seem to possess even rudimentary knowledge of the local conditions
of crops or croppings and as such find it difficult to fit themselves up
into the short course and to study intensively the aspects that will be
useful to them later on their own farms. It seems to us that if greater
stress were laid, at the time of selection of candidates for training, to
the nature of agricultural experience they have had on their farms,

this drawback would be easily got over and the success of the scheme
would be better assured.

We would also urge in this connection that business aspect of
farming has to be instilled in their minds st each stage of cultivation
and that maintainence of complete costings of all operations and their
later scrutiny are essential for their ultimate success. The students
may in addition be made to visit, in company with the departmental
officers, typical villages where high grade farming is practised. We
feel sure that such visits will put them in personal contact with
successful farmers and will create in them greater confidence and
resourcefulness in their later life as agriculturists.
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INHERITANCE OF BRANCHING HABIT
IN GRAM (CICER ARIETINUM)

By V. RAMANATHA AYYAR,
and v
R. BALASUBRAMANIAM,

(Cotton Breeding Station, Coimbatore.)

Among the several types of gram (Cicer arietinum) raised on the
Cotton Breeding Station, Coimbatore, two distinct differences in the
method of branching were noticed. One type had no axillary branches
till about the ninth node but had higher up strong laterals with the re-
sult that well developed plants assumed the form of an-open umbrella.
In the other, secondary branches occurred even from the ground
Jevel, which in their turn quickly developed equally strong tertiaries
(Plate I). Both types were found to breed true. There was practically
very little variation from season to season and when found, it was
within narrow limits. The types isolated by the Economic Botanist,
Pusa, generally exhibited greater branching tendencies as would be
noted in the accompanying table against Pusa types T. 6 and T. 8.

With a view to study their mode of inheritance, the umbrella-
shaped type (No. 19) isolated from the local variety was crossed with
three strains with branching habit viz. one {No. 468) from the local
and the other two (T. 6 and T. 8) from Pusa types. The F, plants
showed dominance in the basal branching character. In the Fj there
was a clearcut segregation conforming to 8 simple monohybrid ratio
(vide table on the reverse). It might be mentioned that in the case of
the cross 468 x 19, the number of basal branches in each plant was not
counted in the F,. They were only classified into branching and non-
branching categories. Their Fs progenies were however, studied in
greater detail ; and the mode of behaviour was quite in agreement with
the expected ratios confirming that only a single pair of factors was
responsible for the differences noticed in their phenotypic expression.
These were designated by the symbols Br-br. :

The higher renge noticed in the Pusa types seems to be influ-
enced by modifying factors. These are being studied. '

That habit in plants is countrolled by a single pair of genes has
been observed by Shull (1908) in Helianthus annus and by Abe’ (1919)
in Sesamum indicum. The data presented here form another instance
along that line.

. Reference.

‘Abe’ (1919). Preliminary note on inheritance studies of some characters in
Sesamum indicum. Bot. Abst. 3, pp. 303.

Shull, G. H. (1908). Some new cases of Mendelian inheritance. Bot, Gaz. 45,
pp. 103.

The junior autbor is employed in the Madras Herbaceum Scheme financed
by the [ndian Central Cotton Committee, Bombay. Thanks are due to the Com.
mittee for permitting bim to make these studies during the off season.
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A 2 2 2 .2 THE INHERITANCE OF HEIGHT CUM DURATION
T . A I IN SORGHUM *
onsIpadadxg | i i i o - - . . BY G. N. RANGASWAMI AYYANGAR, B. A, 1. A.S.,
—_— “ZW* ” - - Millets Specialist, Agricultural Research Institute,
‘sjueld jo M. A. SANKARA AYYAR, B. A, B. Sc. Ag.,
ﬁqmncll l“JlO.L ® 23 2 g q - § 5 -~ g = § ® and
B “ : A. KUNHIKORAN NAMBIAR. B. Sc. Ag.,
.pa_tlll::’l::xq 3 & - . Assistants, Millets Breeding Station, Coimbatore.
- © ]
s 3 In cereals, height and duration are important economic factors.
‘Pagourlq o o Their mode of inheritance has been the subject of extensive 'studies.
[LILAR © = § 2 TR 5 o~ N oo o These factors are of special interest in sorghum in view of its great
L] - - © importance from the fodder point of view and especially since it isa
£ ~ © - e - cereal of dry tracts.
= —— - : In maize there are several forms of dwarfishness, all of which pro-
s e o - » o ved monogenic recessives to the normal type (Matsuura, 1933). In
bl _§ L wheat many instances of height segregations have been recorded, in
Blel 8w . Y T S, ] most of which the dwarf forms were recessive to the normal (Matsu-
N HEE: - P g b ura, 1933). Winge (1924) has recorded the occurrence of dwarf types,
'.'n; F @l = | - S w o« ° S L — some of which segregated into dwarfs and normals in the ratio of 3: 1,
= |3 2| - - 3 3 while other dwarfs gave a 1:1 ratio. * The results were not satis-
< S| m o e v factorily explained.” In barley both dominant and recessive types of
o 3 &R P2 g o= dwarfs have been met with and described (Matsuura, 1933). Parnell
. . B et al (1922), Akemine (1925), and Nagai (1926) have described dwarf
- c =" R @ N o rice plants which behaved as recessive to normal. Sugimoto (1923)
. o o reported a dominant type of dwarf plant. Ramiah (1933) observed
2 o8N g o - that shortness may be a simple dominant to tallness or vice versa. The
] g X behaviour of the Fisand Fsin complicated cases strictly conforms
pa!,‘:,"}:qs:xﬂg‘“! D oo L . ; to a Mendelian interpretation on multiple factor hypothesis.
o LA A~ ! As regards the time for maturing many instances have been repor-
ted on wheat, oats, and rice. fn most cases the late maturing quality is
— ] o o E dominant and is governed by two or more genes. However, ’.I‘schefmak
T ousang 3 A 2 2 (Matsuura, 1933) observed that in wheat earliness was dominant in F,
8 g e © % and obtained a complex segregation in F,. Similar results were also
@ o = & reported by Nilsson-Ehle (Matsuura, 1933). Florrel (1924) bas recorded
z an instance of dominance of earliness in heading period in F, and an
‘monviaUan - - F, segregation approximating3:1, indgcating one .allelomorphic pair
B S ol of factors, with possibly a number of minor modifying factors. Clark
(1924) also has reported a similar experience. Aamodt (1927) obtained
‘E: . o @ . 2 o an F, ratio of 15 : 1 for early and late heading types in a cross between
g e e oox e g DL L. a late heading Marquis-Kanred hybrid with Marquis wheat. In rice,
B e [ § S “Paper presented at the Agricultural Section of the 24th session of the Indian
Science Congress, January 1937.
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Hector (1922) obtained a clear monogenic ratio in F, of a cross
between an early and a late veriety, earliness being recessive. Bhide
(1926) also reported a similar experience. Ramiah (1933) observed
that the inheritance of earliness in rice may be quite simple in some
cases showing a single factor difference. and rather complicated I8
others, which could be explained only under the multiple factor
hypothesis. As regards earliness and lateness, earliness is generaily

found to be dominant though a single case has been recorded where
earliness was recessive.

Conner and Karper (1927) while pursuing hybrid vigour in 8or°
ghum studied inter-varietal and intra-varietal crosses between differ
ent height groups in feterita, kafir and milo. " The three inter-
varietal crosses made were characterised by marked hybrid vigout
both in F, and F;, but the intra-varietal crosses showed no hybrid
vigour. Crosses between Extra Dwarf milo and Standard milo gave
the F, which was intermediate between the parental heights, and the
F3 distribution ranged from one extreme to the other. Extra Dwarf
milo crossed with Dwarf milo showed increased height of plant in Fa.
The difference between these two varieties was considered to be due t0
several genes, the increased height in the hybrid being probably an
expression of two or more complementary genes for height. Crosses
between Extra Dwarf feterita and Standard feterita displeyed a mono”
genic difference between the parents, the tall variety dnminminﬂ:
(Matsuura, 1933). Later Karper (1932) obtained ' tall™ mutants in
kafir as hybrids which gave simple segregations for tall and normsl in
the F,, tall being dominant. The increase in height was consider
to be entirely due to the elongation of the internodes and not due t0
Increase in the number of nodes. Sieglinger (1932) reports that in
crosses between Standard broom-corn and Western Dwarf or Whisk
Dwarf, the F, was like the Standard parent, and the Fy gave a simple
monogenic segregation for Standard and Dwarf. But in a cross bet-
ween the two Dwarf types, the F, was of the Standard type and the
F3 gave a di-hybrid segregation of 9 Standard to 3 Western Dwarf to
3 Whisk Dwarf to 1 Double Dwarf. Sieglinger (1933) obtained also 8
monohybrid segregation for normal and dwarf plants in the F, gene-

.

ration of a cross between Red kafir and Reed kafir. The dwarf type-

is considered as resulting from a mutation due to the loss of a single

height factor from the normal. Except in height and head length,
the normal and dwarf plants were very gimilar.

In this paper an experience in sorghum in which * short-early
plants proved simple dominants to *‘tall-late” plants is recorded
(Rangaswami Ayyangar 19344, b). In the Kurnool area of the Madras
Presidency, sorghum is sown in the month of September and harvested
early in January. Varieties that are longer in duration than the local
variety, Patcha Jonna (Sorghum Durra var. mediocris, Snowden), do
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not fare well in that area. They remain leafy without heading. In a
Patcha jonna selection (N. 29/15) grown at the Agricultural Research
Station, Nandya! (Kurnool Dt.), in 1930, it was observed that out of a
population of 130 plants, 95 were normal plants while 35 were rather
tall, late, and un-headed at the time of harvest. Five ear-heads of the
normal plants were taken over to Coimbatore and sown in August
1931. The subsequent behaviour of the progeny of these at Coim-
batore is given in this paper. The August sowings at Coimbatore
helped in bringing to maturity the ‘“tall-late’ plants that under
Nandyal conditions could produce no earheads. This advantage of
heading and seed setting was a great help in the pursuit of the
character * tall-late.” '

By duration of a crop is generally meant the time for the crop to
mature and be ready for harvest, from the time of its sowing. This
duration can be divided into two parts: (1) the period of vegetative
growth, and (2) the period of reproductive development. In dealing
with duration, different writers adopt different indices, such as the
first appearance of the earhead, complete emergence of the earhead,
first opening of flowers, or complete maturity of the crop. Insorghum
it was found that the duration, for comparative purposes, is best
expressed in terms of the number of days from sowing to the flower-
ing of the first spikelet on the earhead. This period can be recorded
more accurately than other phases in the development of the plant,
such as the appearance of the shoot, emergence of the earhead or
ripening of grain. The height of plant was measured from ground
Jevel to the top of the earhead at maturity, rounded to the nearest
multiple of 5 cm. The components of this heizht were gone into by
recording internodal measurements.

Of the five earheads that were sown at Coimbatore, three proved
pure for short-early and the other two segregated for short-early and
tall-late. (See illustration and Table I.)

Table 1.

Segregations for height and duralir)néFa.

Progeny behaviour

Family Parental Short -- Early Tall — Late Value of
No. Character. 120—220 69-79 190—300 85—98 P.
cm. days cm. - days.
\.S.631 Short-Early 93 32
» 634 " 88 21
Total 181 53 030

—— —_—

It being now possible to secure seed from both the groups and to
neasure the heights of the tall-late group after heading, at harvest
ime, selections were carried forward from both the groups of these
wo families with the full complement of data on height and duration.
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The F; was raised in 1932 and consisted of the following 24 selec-
tions (16 short-early and 8 tall-late) taken from both the families,
A. S. 631 and A. S. 634. Of the 16 short-early selections sown, 10 segre-
Rated and 6 bred pure, while all the 8 tall-late selections sown, bred
pure. The behaviour of the 24 selections is presented below : -

Table I1.

Behaviour of F, Progenv.
a. Pure for Short-Early—(6 fam.lies).

A.S. 3140 A.S. 3145
" 3141 v 3150
" 3142 " 3151
b.  Pure for T'all-Late—(8 familiev).
A. 8, 3146 A. S. 3160
" 3147 - 3161
" 3148 . 3162
" 3159 v 3163

c. Segregating for Short-Early and Tall-Late—(19 families).

Unheaded
Family numbers. Short-Early. Tall-Late. and
Sickly.
A.S. 3143, 3144 ;
© 3149 3152;
3153: 315¢;
3155 ; 3156;
3157; 3188, 840 226 108

It will be seen from the above that the shor
simple dominant to the tall-late plants,
introduction into Coimbatore,
there were proportionately mo
accounts for the paucity of tal
heads and whose duration and

t-early plants were a
Owing to the newness of the
the long duration and excessive height,
re casualities in the ta]} group, which
Is that flowered and ripened their ear-
height could be recorded.

In Table Iil the height ranges and mean heights of the 6 shorts
and 8 talls that bred pure are given. It will be noticed that there is
a slight overlap in their height ranges. This overlap never obscures

their separation as, ‘' lateness ” always helps in the determination of
the shorter end of the talls.
Table 11.

F, Selections from A. S. 631 and A. S. 634.
Range of Height in pure families.

Family numbers. Height range Mean
cm. cm,
Pure short e -
A.S. g{:(sl, 3};1 s 3142,
i 3150; 3151; 100~

Pure tall Mo 1751406
A.S. 3146; 3147; 3148;
3159; 3160; 3161 H

3162; 3163. 190—-375 296 1408
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\ i ting families are
ble IV the height ranges of the 10 segrega .
recolrr:le'tli‘a "I!‘he segregation is clear and the zone of overl?'p is guarded
against with the help of the “late’' part of the *“ tall-late’ group.
Table 1V.

Range of Height in segregating families in F,.

Height range in cm. Mean cm. _
Family numbers. Short. Tall. Short.  Tall.
A. S. 3143; 3144;
3149; 3152 )
3153; 3154; '
3ss: 3ise 120—280 200335 1805201 2645414

3157; 3158;

i ions of the above 24 selections,
V the ranges in the durations o ! : s
bOthI;;l;'zb:::d segregating are given. The break in the durations is

3l~ ) \"’;) P
marked. Table V. N ™ A

-~ ot : < -
Selections from A. S. 631 and A.S. 634. PO ‘\\?’_’ =
Range in Durations.

Dursation range Mean duration

s Days.

D
Family numbers. Early. ay Late. Early. Late.

|
Pre S, 3140; 3141;
3142; 313; 57--80 - 66:90'1 —
3150; 3151

late

Pure 1087 s146: 3147

3148; 3159: . 1

3160 atel; - 90--119 10060

3162; .
S ating
egrpefs. 3143; 314;
3149; 3152;
3153; 3154;
3155; 3156;

55; 1% 5583 86--114 68001 979403
3157; .

m about 57 to 80 days after sowing.

e e p}la:vtise:le(:iw:er::efer: 90 and 119 days. In height, the short-

The late plantfs m 100-240 cm. and the tall-late, 1.90-375 cm. The

early m?ged roharp the combination of earliness with shortness and

e wit wasl: ess ;zave in the pursuit of each of these characters
:::;i:‘i!;:,:;;h :ach:ck on tiie other character, so that the accuracyof \

dates of flowering and measurements of height ran no risks in.mt

recording. eration was raised by carrying forwarg/15 selections
fromAfaftixf:ti:‘y %le:. A. S.3143. Of these 7 were tall-Ja@ gnd all of them

Vi
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bred true. Qf the 8 short-early selecti

o%8 6 of them segregated agsin DisTRIBUTION oF INTERNOPAL LENGTH.
and two of them bred true for short-early, 30

The segrepations are
given below :—

28
Table VI, 26
Segregation for Height cum Duration in F.. 27
Family numbers. Short-Early, Tull-Late,  Unbeaded and Sickly 5
A S 3319: 3371

3323; 3324

*

3325 332. 812

266 16
Calculated 3:1 8085

2695

It will be noticed that with greater acclimatization the number of

tall-late plants is tending to show an increase there being a compara-
tive absence of sickly unheaded plants. This late type probably

mutational in origin, did not have optimum conditions for a healthy
existence under Nandyal conditions,

This close association of the character pairs ‘short-early’ and
“tall-late’ led to the examination of the components constituting the
more definite and closely pursuable characters, short and tall, with
which duration is associated. It was noticed that the average number
of internodes in the short-early was 10'6 ‘average of 3935 plants) and

that in the tall-late, it was 16'7 (average of 2020 plants). The internodsl
number remained the same in both homozygous and heterozygous
families.

Table V1I.

Number of internodes in the selections from a family segregating
for height and duration.

Ssorr Earry
—~-=—- Tarr Lare"

LeneHTH OF INTERNODE IN OM.

- N WU b O N O 3

Internodal range
Selection numbers, »

Short, Tall.
—_— B
A, S 3320; 3322

7--13 -
A.S 2327, 3328 ;
301 350,
3333, ’

odes .g.ouaasuts-ocrcameo
I 23 TeR 7AL NUMBER FroM
: intern and not an increase ip the length INTERNOD

of each of the internodes. Th ) .
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will be
is a steady inci:zef;:r:hth% sbove that in the short-early group there
approach of the repmd?xclx‘i‘\tremo: al length with a drop towards the
early sta : e phase. In the tallla j
carly stagesthere is o steady ise, Iollomed by a slight decline n the
heading s then again another increase till i
imcern ;’-d atlalg;szttltlle‘re 1shthe usu‘al decline. This bi-modanl td!;:p:s'i):iz)zriel;
grain sorgham in l:rh? haractenstic of most long duration varieties of
the middle period of lcc the eatly growth under favourable conditions.
vull up find a rewtpon:::1 parative constancy and the later period of 2
internodal studies at th a;;.‘j adjustment in internodal growth. The
up) reveal a simil e Millets Breeding Station (now bein written

ar trend in the many varieties under stud ¢

y.

It will thus b i .

recorded in this epanot1Ced that in ultimate analysis the phenomens
internodal number Eer are virtually a segregation for two types of
10'6 internodes an(i t;:: zftl:eb‘fth ‘(ls\lmrt-eaﬂy type) has sn sverage of
In the f pue other {tall-late) an aver 71
e itoix;n;?-r n:})1‘eia‘dxstnbut:o.n in length is unit-‘;eogillﬁ w7h ;:::;r;:dg;
earliness and the bi:mg‘dha? ll:li;fglo‘dal internodal disposition goes with
seems to d i ' lateness. A single f i
short-earlyet:;?‘r:e];he sem,eg“'mn between thegcha:::t:' :(;gle;::i::
number and i tha ‘-i].ate. differentiated from each other both in the
designated In, lne 1lsp°sm°" of internodal length. This factor is
disposition of internod produces short-early plants with a uni-modal
tall-late with a :::ate:‘ ::?gtbhe; m; " fives rise to plants that are
dispositi mber of internodes it bi

position on the plant. In, is a simple dominanta:,:)i i::he“ bi-mods!

s

It is interesting to record the fact that the

normal flowering, free headi

big-headed grain eading and good yield in the si

expression ;’::‘i:::ﬂl:ums, 1s general vigour. This evi::::z:"e ﬁsr‘:;‘ak::

number of intel'nocleeﬂ}e of height and a corresponding increase in the
8. In both the “ shorts" and in the “ talls”, within

the range of hei :
ght and int
the groups, the qui ernodal number characteristi
that are characae‘:i::dal‘)‘g v?aﬂy Nlowering plants are r::::lir:{’:a::l)::
height. (R 1gour as represented by increases in general

. angaswami A
show this tendency gmph‘i’g:l;‘ﬁﬂr et al, 1935). The following Tables

primary requisite for

Apri) 1937}

Short-Early Type —A. S. 3346. The earlier plants are the taller.

Height cum Duration in Sorghum

Table VIII.

Height
incm. 2 2 3

175
189
185
190
195 |
2 |
205
210
215
220 |
225

230
235
240

Tall-Late Type—A.

Duration in Days.

n L
™~

g 3 2 3 R R
1

[~

2 1
2
1
1 1 2 3 1
1 11
1 6 1 4
3 4 1 2 1 1
2 7 1 8 2 3
1 2 3 4 3 3
513 1 6 4 1
2 6 12 3 3
1 4 8 2 5§ 4 2
3 7 1 3 1 2
2 5 5 1 1
2 6 3 7
1 1 4 2 v 2 2
5 § 1 1
6 6 2 1
2 2 1
1 3 1
2 1
1 2
1 1 2 1
1 1
1 1
Table 1X.

S.3328. The earlier plants are the taller.

Duration 1n Days.

Height

: o r ﬂNI"V\hOI“ Lol IﬂOth‘O—‘Nr")
n cm. aoaogoo«oooo«oggggg‘agoooog::::

P s e R ]

775
280
285
290
295
300
305
310 1
318 1

320 1
325

Wi
g‘h
wn
-
- e
—
-
-1 =
3 = 0 0 ot -t

4%
o
—
—
-
o=

[ SRS

. N
-
[

Bz
—
-
N
Wi W
e WS-
-
—

¥
h
L
—

1 -1
1 1
11 1 11
1
11 3 1
1 2 1 2
1211
1 212 1 1
1 12 1 11 1
11 11 1 121
121 1 111
1 1 3 1 1
42 1 1
1212 1 1
1
1 3 i
1 1

vt —
—
-
—
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It is interesting to note that the earlier plants are those that are
taller and more vigorous and that the comparatively weaker ones lag
behind in flowering. This fact explains why in this single stalked
cereal a fine equipoise of favourable agronomic and environmental
conditions from the time of sowing right up to harvest means a
bumver crop and a disturbance jn this optimum condition means
famine. The grain sorghum is so big that if the main stalk gets a set
back, the tillers never have a decent chance to pull up and replace the
first head.

The impact between the definite tall-late with its pair short-
early, giving a sharp segregation as between late and early, has not
been without its effect on the composition of the short-early ‘group.
As has been experienced in such and similar quantitative characters,
selections within the segregating groups, gave progenies which while
being within the broad framework of the genetic group short-early,
pave evidence of the existence of “shifts " (Engledow, 1923: Fhilipts-
chenko, 1927; the probable result of modifier genes. In Table X the

behaviour of pure breeding short-early selections at various points
in the height range is given.

Table X.

Pure Short-Early ~ Selections in the height range.,

Character of

Selection.
Selection ————

Progeny Behaviour

No. Height Qﬁfﬁ' Heighti_n‘cm. . Durnt-i_(ﬂ in Days.
¢m. Days, Range. Mean, Range. Mesan

A. S. 3335 140 64 150—-260 228 1412 S7—-72 617402
o 3334 150 63 170—250 2166410 57—68 611401
. 3336 150 66 160—265 2249411 5872 626401
w 3337 160 66 170-260 219910 S8—73 63602
w3345 160 77 190--290 2330412 S8—74 655403
o 3342 170 74 160—295 2417120 62-77  630%93
w3343 180 76 150280 231316 59-77 675403
w3333 199 63 185-270 2245410 S7-77 645803
w3339 199 63 165—270 2254410 S7T-73  636+02
w3340 200 63 170- 255 2235406 S7—74 629402
W 3341 200 63 170—-280 2253108 S7—73  62844]
» 3346 225 75 175—-320 2496410 64~77 6970
w3347 240 74 175-335 281 0+12 64—~76  6836-+01
» 3348 240 74 190—-345 2698412 66~77 695401
» 33149 240 76 190345 2637410 63—76 684401

It will be seen that the progeny of selections taken at the taller
end of the short group give a mean height in advance of the general
height of the shart group, thus enabling slightly taller early selections
to be perpetuated. [n the single stalked sorghum, as has been pointed
already, a fine adjustment of environmental conditions js necessary for
an optimum manifestation of height and vigour, and the pursuit of
these fine “ shifts can obviously not be made in the tall-late group
with its disadvantages in seed setting. The difficulties increace
especially since in both the groups the earlier heading ones are more
vigorous and give more normal plants whose height and duration

S .
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could be recorded without doubt, and whose seed is available for
e L p;()tiei:lse:;regation on the good earheads pr‘oducequ;‘y
The eﬁem's . roups t;ll-late and short-early, were gonellsnto.r cen(:
the two genfrt]lc g f earhead in the tall group was about dpfe en
ity \}: 0hort group. An analysis of a few earhea : mlforls
more than 1 (t] et;at in the tall group the average numberdo cv]ve orls
s 1 Showe' ' 9 of the short group. The thickness of pe ’111‘;: was
was 10 as against ;)1 plants and 078 in the short ones. ! ewhor]
099 o P the 12 was in the number of branches .n‘leac eduncle(i
Roticesble dlﬁerencee of 9 branches per whorl. in the tl.nc er p duncled
Thel’elww anai:z\:;:;f the 6 of the comparatively thinner pe
tall plant as

: corded
short plant. . hose segregations have bee:n re
milies whos Y d dull-
Ina '"m,‘be.r Ofl fawas found to be segregating into white answami
above, the midrib also for juiciness of stalk, (Ranga

. g segrega(ion 1 1936) Cross coll-
green signifying o i Ayyangar et al, "
angaswami ) : segrega-
Ayyaniar. lz‘:,stai:‘edfalc{mfs In, and D (Pithy stalks) in families seg
ations betwe

inheritance of the two characters.

Table XL D .
: uration.
tion for Juiciness of Stalk and Height cum e
Segrega Short-early. Pithy Juicy
Stalk —Pithy  Juicy White  Dull
Family No. Midri"“‘fnh'lt; In)D In,D In,D
1
6
69 19 ]13 5
A-S. 3(;351 - _® e 11
. , - 138 s 405 135
g:lt:ulnted'%s:a:l . 1215

#2=5137, P>0L

i i character composite “ short-

Summ‘,f!’. 'f*;e f'nil:‘e';;ar';cheur:fhta:e been pursued ?tt!d sc;; dloe::t;(_)

o aﬂd_ S e'n internodal number and dlSDOS.I l;on in_leng(h,

be e o dlﬁerencestlllere are about 10 internodes th“a ni-modal
In the sh.ort ‘gmup th from the base upwards.. In t_h.e ta. glength.

st i oy des showing a bi-modal dxsposxtlon in le ah.

are about 17 ;‘:e::(:e:ponsible for the producn(?negfrfiesv:i:,n: crnodes

ctor In, A . iny giv e to
Wi(hp; f:ni-mOdalogizt;xbdm;m;)iI'r;:;g:lgt:istribution of their lengths.
number of intern

is a si inant to ini. ing is manifested in *shifts "
In, is a simple domin ence” of crossing1s m lants, but
The® abst? rb;anogr:netl‘:ly group, taller and sh‘glg'tly later »
ivein the s - . ‘ rt-early .
that give to the general grouping sho N eve heavier, had more
conforming ds of the “rall-late” plants ' or1 than the earheads
T ea(; hle: pumber of branches in each who
whorls, and m

of the *‘short-early " group,
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8.

10,

1.

12.

1.

14.

15,
16.
17,
18.

19,

21
22,
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Factor In, was independent of D the factor for pithy stalks.
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SOME OBSERVATIONS ON SPHACELIA Spp.
OCCURRING IN COIMBATORE
By T.S. RAMAKRISHNAN,
Assistant Lecturer in Mycology.

i 1l known ergot

i ts the imperfect stage of the we ; .
f Sph(lgllvﬂicl;epl;r:;:!\.s One species, Claviceps purpurea, n?vanablg;
unglll: rains and occasionally wheat and rye grasses (L.olmm fl")[?:
:::)alzcisn;yct:e normal grain by a dark elongated sclerotium. is

. and though used in medicine i.s
scl?rotium ub kt';ao;:na:m; l::eatfl::.wt'l‘here are several species of Clav;
poisonons tzd on different grasses and Juncus spp. from Europe an
ceps re cordTh: sphacelial stage has been observed on so.rgl:ll‘lm "‘1
Americe. f India and Africa, on Pennisetum typhoides in Tanga
several parts of 1ndt A. annulatus, Penni-

i molicomus,
ndropogon caricosus var. ‘ idency.
nyske. ;)n Acurnsp:nd Ischaemum pilosum in the Bombay IP:ieiS:d n l:,e
setum alopecuT! re noted on Pemnisetum alopecuros in nCi#. .
Ergot sclerotia we { the observations made on Sphacelia affecting

following are some O r . .
sorghum and Punicum ramosum 1n Coimbatore
is commonly known as the

what
On sorzhuu'l tx;rfeu;:su:.::::;d ed this from different parts of the
e *

sugary discas observations were confined to the black

i but the " .
Bc?;n}bnyul’rexsr:d&:z-“ il: has been observed in and around Coimbatore
soil tracts.

i f November and December,
during the months o ,
pp— evl:“:liys:::e being noticed in the latter month. I; hs;.; tée“e; or:t
mor O ron Koilpatti also but no attempt has been made _
S:to tg's“:r{i‘l‘::tnion The disease is more in the later sown Crops.
its di .

i i i iy in the flower stsge and that
The infection .::, ls::.le ;:”l:g tT\:st:li};k stage no fut:ther sprea% ;‘)f
whenimonce” e e This is borne out by field observations also. e
the ¢ pinly is often in the vulnerable stage during Noven}ber gr
cold wes b c“:i';n on the time of sowing, the latgr the sowing the
Dot s se ¢ Even in early sown crops sometimes branches ant:
bl e dfs;a;)e-" heads. These being later formed. show more o
produced wie he main heads. The disesse is. sometimes obser\fed.
the disesse (010 ¢ v:hen the crop is retained in the field and side
in Jabunt a.lso nicles are developed. The disease rarely occurs
branches besrio8 07 ost of the varieties are affected. In all cases
in th:s::nl:l:;dci:;p;nd heavy rains favour the appearance and spread
incre
of the disease.
It is cbancterisedhbyt:l;:eio:n
i id, sweet to the ] .
::::ks:i:;;dts. here and there n the panicle.

mation of a big pearly turbid drop of
d held between the outer glumes of
These fall on the leaves
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and the soil causing a number of white spots on the ground all
round the plant. The drops contain large numbers of conidia.
The ovary alone appears to be infected and this is envelopedin a
whitish mass of fungal hyphae which penetrate into the tissues also.
When an infected panicle is dried, the diseased spikelets show a whitish
oblong body between the glumes which on dissection 15 found to con-
sist of a mass of hyphae and the surface is thrown into a number uf
ridges and furrows with closely packed conidiophores. The inner
portion is of a honey coloured semisolid consistency. The dried up
anthers and styles often project from the apex. In moist weather
other fungi overgrow this whitish mass. No regular sclerotia as in
Claviceps have been found in sorghum.

The conidia are hyaline, oblong or oval with rounded ends and
produced in very large members, the drop of liquid formed in the
spikelet being a highly concentrated suspension of spores. These
germinate readily in water, the process starting in the course of four
hours under laboratory conditions. By the next day secondary conidia
are formed one from each conidium. The germ tube is given off
from the extremities or the sides; and at its end sn oval secondary
conidium is produced. Ajrekar was not able to get secondary conidia
but in Coimbatore these are formed readily. The spores were placed
for germination in drops of water on slides. Those along the margin
and those floating alone germinated: while others which were sub-
merged did not germinate at all, probably due to lack of oxvgen.
Beyond the formation of secondary conidia further growth did not
take place. The spores were plated in Richard’s apgar. The sub-
merged spores did not germinate and no growth tormation was notice-
able. Spores were transferred to the sides of agar slants in test-tubes.
In these the germination of the spores and formation of secondary
conidia could be observed but further growth did not take place.

During November 1932 some plants of Panicum ramosum in the
Millets Breeding Station showed a similar sugary disease. Here too
whitish drops of a sticky sweet fluid were noticed protruding from

several of the spikelets in the panicle and these contained numerous
spores.

The drops dry up quickly when the panicles are cut and brought
to the lahoratory and form whitish crusts in and over the spikelets.
The glumes are unaffected. The ovary is more or less replaced by a
whitish mass projecting from between the fourth glume and its palea
and & portion of this is spread over the other glumes also. The conidia
are quite different in shape from those of the sorghum fungus. They
are hyaline, falcate or sickle-shaped with more or less pointed ends, one-
celled and measure 19'8 » 58 . the range being 14'6- 292 x 44-7 3».

__They germinate readily in water and in 15 hours, long germ tubes
with several short branches are formed. Su:zh branches are not

A
-

phacelia Sph. 121

14 ape developed at
onidia e tube.

hat of the
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some cases. one on each

olid media is similar to t
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the apices of the germ tubes 10
The behaviour of the fungus on$
fungus on sorghum.

The species of Sphacelia foun
be different from Sphacelia S{"Eh' .
that the spores of Sphscelia on P other
curved, but in the absence of sket¢ ‘*’:mum resem
ble to say whether the spores o7 P. ro

to
i osum appears
d on Panicns? ran Ajrekar states

McRae on sor::;:;:;n e slightly

tails it is not possi-
deble those rccord;d
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The Indian Villa
ge—Its past, prese :
vered b ' nt and future. Extrac ;
o the va Rao Bahadur T. S. Venkataraman, B.A., I. A. S F“l:l Olf G ddress <_'lel|-
enty-fourth Indian Scisnce Congress, 1937 e T T Lo Gemeral Prosidens

No apology is needed i
i in these days f{ i
ond Ly : ys for talking abo ¢
domv(:il:rg:hl;fe b -’l‘he.cnty and the town which w:re h::d‘::: :s:e“ Sete thony
ite D p; l}c mind all these years are losing their gla e th"_"
eir admittedly alluring attractions, and the * village ?x::: ::mewblt to
uld appear to

be getting increasi i
. ing rec i . .
times. £ ognition, particularly in our country and in recent

India is situated in a
comparatively d
about b1t o ' y densely populated be—
ot eTpl:)i;;uhlatx::n (?f the world being crowded into a :::.thoc:ft:’: o !
counter oo s a8 hud its effects on the type of agriculture pnctise: e
ion of crop for cultivation and the life of the peopie as i; l:lﬁ
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the elders of the village who naturally and easily commanded the respect of the
villagers. Justice was dispensed in the village temple and an oath before the
local deity was potent in preventing persons from bearing false witness. The
panchayaidars also knew the parties almost personally and were thus uble to
dispense quicker justice. The panchayat administered the village funds and
thus commanded facilities for catering to village needs.

The village was practically autonomous and once the tax from the village as
a whole was paid it bad little to do with the central government and was not .
affected by change of dynasties. Taxes were levied for communal purposes as
distinct from those by the emperor and there was a common village fuad which
entertained the village guests, provided for the indigent and arranged for recrea-
tions, shows and performances of acrobatic and jugglery feats. The temple, the
villuge tank, the guest house as well as other public utility concerns had a claim
on this common fund. The central government helped in cases where works of
common utility were beyond the capacities of the village. This help was given
either by the waiving of certain Imperial taxes or by contributions in kind. The
tax was sometimes levied in the form of manual labour and this is responsible
for the buge and elaborate temples found in S. India. Occasionally also loans
were raised by mortgaging the revenues of the village for definite periods.
much sanitation in the modern sense of the word and no
ing of the village streets was not common and the

watchman who was responsible for sanitation thought his duty done when he
pulled any carcuss out of the streets. Diseases were naturally few on account of
the healthier open life and there was no organised medical relief. The kitchen
store contained most requisites for common ailments and the elders generally
knew a few simple remedies from experience. The science of healing was, how-
ever, well advanced for the then conditions and compsratively cheap being based
on easily available herbs and both metallic and organic compounds. The streets
were broad. Each caste which persued its own profession lived in separate parts
of the village and it was surrounded by a common and free grazing ground. The
land during the Hindu period did not belong to the king but to the people who
occupied it; hence, perhaps, the traditional and great attachment to landed

property which still exists.

Fach village had a class of artisans who were hereditary and being non-culti-
vating were given definite shares of grains at harvest. In return for this the
farmer wus entitled to the services of the artisins both for his household and
agricultural needs. Most villages had a school teacher who was maintained by
voluntary presents from the parents of the children attending his school.

The village grew sli the crops required to meet all its simple needs and the
surplus of good esrs was stored in the village granaries asa provision against
future unfavourable seasons. Land was plenty, needs few and there was a great
deal of contentment. The villager's outlook and knowledge were limited rarely
extending beyond the confines of his own village. This had been the condition
for well nigh two to three thousand years.

During this same period the West, on the other hand was rapidly evolving
itself from a condition even more primitive than that of the Indian village to
that of modern times. Various inventions and discoveries had enabled man to
guin partial mastery over hjs eanvironment and both time and space had been

Jargely conquered.
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development of the export and import trades which have affected profoundly the
kind of crops grown and both the occupation and mode of the life of the villager.
It steadily dragged him out of his isolation and threw him into the world
currents of commerce and industry. Economics of the village was upset. The
more enterprising and intelligent of the villagers are attracted by the commer-
cial life and tended to shift t-emselves to the nearest town or city temporarily
in the beginning but often permanently in the end. It is no wonder that such
great changes have brought in their train a variety of problems.

One out-standing feature connected with Indian agriculture of the present
day is its great dependence on the monsoons. Any one who has had to do with
crop growing will realise how erratic the monsoons are both in time and quantity
of precipitation. The unevenness and uncertainty of results in spite of his hest
efforts in the matter of cultivation and selection of seed, caused by factors be-
yond his control -such as drought, floods, and c clones—render the agricultural
income of the villager unsteady and uncertain. Secondly the villager is so little
in touch with world markets wherein the results of his labours are evaluated and
sold, that a large portion of his profits is intercepted by the intermediate agencies
that market his produce. This is why the increase in the export trade has had
comparatively little effect on the prosperity of the village as such. Thirdly, land
available for crop growing hus not increased to the same extent as increase in
population. True some new lands have been brought under the plough and
yeilds from existing lands have incrersed somewhat. but such increase is much
less than the increase in population. The prevailing sentiments, both sociel and
religious, that directly encourage large numbers of children were definitely
needed in the olden days of plenty of land and low population. These are obvi-
ous misfits at the present time when conditions are just the reverse. Fourthly
possibility of large augmentation in acre productjon is severely handicapped by
a variety of causes such as subdivision and fragmentation of holdings and the
preval:nce of rigid social customs and religious sentiments which cause the waste

of such valuable manures as night soil and cattle dung and adversely affect the
business aspect of agricultural production.

- » - - -

ness. It has gone so far as to divide the waters of a well each sharer being
entitled to so many hours of lifting water from it. The Indian is, however, so
much attached to his 11nd be it small, and unremuacrative, that he continues
to own it if not forced out by other circumstances. Its possesion is not always
considered as a business proposition but as necessary for status. This leads to
the evil of absentee-landlordism. This state of affairs rules out large scale opera-
tions by outside capitalists who have the resources for up-to-date agricultural
methods generally beyond the reach of the average cultivator. Another dis-
advantage is that it precludes fencing of the property, s valuable aid in raising
agricultural efficiency. It also leads to constant and unavoidable disputes result-
ing from these long and irregulur boundaries.

Further India is unique in possessing an enormous amount of cattle without
making profit from its slaughter. The old and the weak are allowed to deplete
the fodder stock of the village with the result that the fitter and hence the more
useful ones dn not get their due shore. Cattle maintenance is not looked upon
as a business Propesition and the sentiment towards them is too deep seated for
a rapid change,

With regard to village labour it may be stated that at certain periods, a large
force of labour is needcd and there is no demand during other parts of the year,
This is particularly the case where the bulk of the area in the village is under
the same crop. In the absence of work and hence wages all the year round, the
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igrates to other places with the result that at the time of peak demand
labour migr:
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of cottage industries in the village itself so as to improve the conditions for
living in it,

It is obvious that the closer such industries are linked up with agriculture
and sagricultural products the better they would fit in with village economics,
Cattle being an important adjunct of agriculture, industries like cattle breeding
und production of milk and milk products at once suggest themselves. Bee keep-
ing, poultry breeding, fruit growing and canning and preparation of tinned and
infant foods for the benefit of the townsman would fit in well into the village.
Other suitable industries would be the partial preparation of manufactured pro-
ducts in the village itself as a rursl industry. Cotton ginneries, seed decortica-
tors and oil presses belong to this group. Minor industries connected with pro-
duvcts or articles available in the village or vicinity, such ss coconut industry on
the West Coast and fish curing in scashore villages, help to keep the villages
Other handicrafts and domestic industries, where the needed mate-
ide and worked in the village during the off-seasons,
d the manufuscture of toys and trinkets. The mechani-
llage as the result of such rural industries gives
o should prove increasingly useful in the repairs
ifting pumps which are spreading in

prosperous.
rial is imported from outs
include weaving, dyeing an
cal efficiency obtained in the vi
the village a * maistry ' class wh
and upkeep of farm machigery and water |
the country.
The purchase and sale of articles connected with cottage industries, need
grouping together through co-operative organizations for best results.
the conveniences and amenities of urban life,
d transport, the post and telegraph, the news-

As a class our villsges lack
nts associated with the development of

convenience like means for rapi

paper and the ever increasing improveme :
electricity are mujor blessings which it is desirable should be extended to the

villages as quickly and as completely as possible. It'is the absence of these in
our couutry side that it is partly responsible for the prevailing ‘distaste to
village life. The village is easily healthier than the town in such "important
factors as pure air and open spaces and if only certain urban facilities are im-
planted in the village, its attractions for settlement should prove irresistible.

The general tendency for retired government officials not to teturn to the
village but settle in a nearby town has struck me as. unforturate and is'mdlcntwe
of the general trend. While in certain cases perhaps the decision might be due

to urbun educsational facilities, there is little doubt that the general unattractive-
ness of village life also enters into the decision. For permanent results the urge
for rurul improvement should be implanted in the village itselfs - This 'could be
achieved only by improving the chief natural agent in such worke -viz. the vil-

Jager—and making it attractive for him to live and have hig'being in the village

itself. )

To sum up, thereis little doubt that the villages of d1d were mor‘e populated
than they are today largely because of conditions prevalent at the time. Those
conditions will pever return however much or sincerely we may hanker after
them. The town and the characteristics associated witb urban life are definite

products in the march of events and need to be accepted as such. Though there
are drawbacks associated with urban life the town bas-its own good points which
peed extension into the village t0 keep rural life in tune with the changes around
us. At the same time the countryside has advantages like open spaces and

absence of congestion which can pever be reproduced in the town.
Life activities that were village centres in the past are increasingly getting

town centred to the disadvantage of the former. In the interest of the country
as 8 whole, relationship of mutua) belp need to be estabished between the two.
The town should extend to the village its greater knowledge, quicker living and
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1t is well known that csttle would relish some sort of green
he year particularly so in summer. Every good
de his working animnls with ot least small
material chosen must be capable of being
eturn within the shortest period
Trials made at the Agricultural

Maize as fodder.
fodder at any time during t
farmer is, therefore, bound to provi
quantities of succulent food. The
grown throughout the year and give 8 good ¥

passible. Maize satisfies these conditions.
Research Station, Koilpatti showed that it is ready for harvest within 45 days

and yields over 39,000 lbs. of green stuff per acre. This quantity can be obtained
from periamanjal cholsm but it takes double the time as it connot be cut before

it is ia flower.

e facilities for irrigation exist, When
sown at the outbreak of the north east monsoon rains a very good crop can be
rajsed without jrrigation. At Koilpatti, the crop was sown aver an area of 50
cents at the end of September with the help of a rain and it was ready for harvest
on the 40th duy. The cost of cultivation was Rs. 18 and the value of the produce
was Rs. 50 giving 8 pet return of Rs. 32 on 50 cents, The green fodder was valued

at 300 lbs, per rupee.

Any farmer having lands in the vicinity o
business concern. He can readily sell his fodder {
money io selling green cobs. A small areacan be Jeft for seed purposes 30 that

he can have his own seed next year. The experience at Koilpatti proves beyond
doubt that the possibilities as indicated above are great.

or Paddy, Flowers and Fruits. For a jittle over A
he Calicut Municipality has been collec-
ground at Chervannur and
uburb of the town' and

Maize is best grown on red soils wher

f a town can easily make this a
a small bundles ond also make

Poudrette us a manure f
decade, as s mesus of sapitary disposal, t
ting its night soil end transporting jt to the trenching
covering it with earth. Thesiteisa thinly populated 8
outside the Municipality. The daily output is 30 tons, lorries of 234 tons foad

making 12 trips in all ; this would manure annually s littie over 2,000 acres of
deficient in natural as well as added

psddy. 1be locality has & vast paddy area, s .
fertility. and 65% of it is single crop jand where cultivation is carried oun in the
most perfunctory manner. All that is done by way of manuring is to sprinkle a
little factory ash at sowing time.
crop production value of human waste and the scope for
work in this direction in the vicinity of the trenching ground, the Agl:icp}tural
Department set to itself the task of utilising night soil as a manury which in the
course of sbout & year was found absolutely free from noxious odour apd fit for
handling just ss other manures. Trisl plots were started 3 yedars ago. As loc:‘d
coolies refused to handle the manure more due to prejudice than ignorance,
scavengers from Calicut had to be taken who were paid at 12 annas a cfart—loqd
for carting aund spreading. [t wasa surprise to the ryots to se€ the Agricultural
Demonstrator supervise the work at the trenching ground and in the field. Ryots
were loud in their objections ; some of them were that the manure Wwas respon-
sible {or rank weed growth, lor more straw than grain and for bad ﬂa‘vour and low
keeping quality of cooked rice. With great diffculty and persussion ‘the first
tria} wes conducted ia 1934 snd the result, though to a small extent vitisted by
want of tigiely rains, was in favour of poudrette plots that gave a 10% higher

yield in grain and 257 ia straw than the controls.

In 1935-36 three trisl plots were laid out s?tﬁci ' and pot
worked in the hot weatber by constant ploughing to reduce the weeéds. The

difference in the subsequent crop was striking with an average ner'proﬁt of l.!s. 4
per scre over the control which convinced the ryat of the intrinsic merit of
poudrette as a manure for paddy. For the second crop of the same year the

Realising the high

ently early snd poudrette
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Department helped only with a hait frant the other half being met by the ryots
themseclves, In spite of an indifferent scason, a 207 henvier yield was obtained.
This result has really imrressed the ryots, and encoursgvd them to come forward
early in 1934 for permission from the Municipality for 23 cartloade of poudreite
which they carted and spread at their own expense. The ryot has thys been
brovght round to appreciate the ndvantage of poudretie as a manure snd when

price of paddy and financial depression improve it is likely that be would use it
Oon 1 larger qea)e.

Similur triale wera conducted in and around Man
Cattle Improvement Society, South Kanara,
manuring fodder grasses and the crop hus res
Mr. K. T. Alwq, the well-known horticulturis
most of the prizes in the Fruit and Flow
follows:— 1 have been using this manure fo
results both for my fluwer und fruit plants.
there is nothing to beat this.

galore with success. The
Mangslore. has used poudrette for
ponded very well to the treatment.
t of Mangalore, who carries away
er shows at Mangalore, writes as
T the last four years with very good
! have tried all sorts of manures bat

ven for paddy, it is very good. Mr. K. Thimmappa
Hegde has been using this extensively for his Paddy cultivation.” This valuable
manure is still wasted in many places on account of the prejudice of the ryots
to handle it, but the department is trying to overcome the prejudice by actual

demon§tration and it is only a matter of time for this organic waste to be utilised
extensively for economic crop production.

‘Composting farm wastes. One of the factors {
is the manure supply. As the population
be practised on the limited nrea available to meet the demund for the food pro-
ducts and the other necessities of agricultural produce. Cattle manure obtajned
from the Cattle sheds is not enough to munure all the dry und gurden lands
adequately and the use of artiticials alone is not Cesirable vspecially in dry lands.
In ai} villages organic wastes are available. It jsa common sight in South Arcot
to see the cane trash in fields being set fire to, after the canes are harvested.
Burning this Waste produce is considered to be un economy us it saves the Jabour
of removing the trash from the fieid. This is false ¢conomy. At Palur Agricul-

cultural Research Station cane trash js being converted jnto compost for the Jast
few years.

or increasing the crop production
increrses, intensive cultivation has to

The process consisted in putting small quantities of trash under the fect of
cattle daily. The floor of the cattle

| : ine. The dung was spread
evenly in the morning and another layer of farm waste wus put over it. This was

continued for gbout 4 fortnight. At the end of the period the stuff from the
cattle shed was removed and hceaped jn o convenient waste land 1o make s long
heap about ten feet in breadth and three feet in height. The beap was turned
three times with an interval of after heavy showers).
fl‘he heap was moistened sufficiently to hasten decomposition, Cane trash 1reated
in this way wys ready for use in four months. Thus the manurial requirements
of t'he dry funds can be amply met. The labour required for beaping, turning and
moistening comes to Rs. 0--12—0 per ton of compost manure. This menure when
ﬂMUged was found to contain o little more than halg the quantity of nitrogen
Contained in the farm yYard manure and compares very fu\'ournbly with the cattle
manure available ip the villages.

As some organic bulky magures are NECessary 1o maintajn the

condition of the soil the cane cultivators who do not re
PUrpose can convert it into €ompost and use it jp the
manures and thys Teap good crops gt o small cost,

physical
quire trash for any other
ir ticlds to supplement otker
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. in the Coconut. Good seed ensures goad

Selections of chd:utl;eacl:;ofs:d::gi;hmmay laot o5 1mg ot eighiy yeurs. and i

crops. Inucrop lik apacity can be properly judged only about twenty years

which the 'bearmg c) pt'o:; of proper seed is obviously of utmost importance.

after piantiog, the ¥ c_c,;mm, cannot be rectified later and the care and nt@en-

The mistukedmadx;;:dz‘"gr from poor seed would not be sufficiently recompensing.
tion bestowed on

— the dwarf. he
wo maj t palms—the tall and the d T
The e W ain tvpes of coconu vorl. Th
du " r: nro : jonally found in backevards of houses, tho;l::zl;s a \ ,tv ee taly]
arf type. CC'J'T d :o;economic plantim! on a }m‘ge scale, oniy h

1& not suite

over the Presi-
yielder, itivated for commercial purposes all

type which is extensively cu
deacy.

. ith a reputation
best obtained from recognised sced centres with a rep
Seednuts ate

: ieldi 100 nuts
i elders. yielding about )

i : be selected from hlgl-] v ber of leuves in
for quality. Nuts sbﬂsut:h trees can be recognised by a l.x;rz:f::'zpened o brella
per trec pe‘;“n(l;,"'?;,wer leaves drooping down (ljlke thegnlesaf e 14 bo sele-
the crown. Dy the with short and stron as
ie ts nks. Trees : tree, per anpum,
A by e t'“lldh\:: i. e. those yielding about 30 n‘ftj p‘ilrery young or very old
cted. Poor' y";)eaere):s are undesirable as seed material.

irregular s.
:::e’s';regusua)l,v rejected for seed purpose o iabe selected. They
. : f nuts thats .

; on is the sort o . ize, round in shape
The next consx:'era:,; too small—sbould pe of medltl;?:fl Februaty to June
should no’ bckmoFul!:!y mature nuts harvested in the m((;nthe bottom of the bunch
with thin husk. nuts at the topan five davs.
. ne or two | . or four or five y
are the best. b'sr‘;;ae“:u‘:s thus selected are dried in the sun for o
iscarded. 1d be continue
are div stop with the puts alone an.d should. d on during
The selection should not ’ h on coconut seedlings carrie

Intensive researc . earch Stations on the
in the nunerzla;se:.rs at the Government Agncu‘l;:rz‘lml:::tets of good seedlings,
the last sever the following are

‘oast, has shown that _ ;
iw:s;e(::;ings which will grow into high
o rmination, ) )
'1" i::-:z); ,:)eumber of leaves in the seedling,

-

i d
jght of seedling, an )
i' g;ofl girth of the stem of the seedling.

h Seﬂdhngs are lnost]y Obtalned frOm lound ﬂ‘edlu“l'

yielders.

shaped nuts mentioned

Suc!

l‘ 18 ﬂlways desllﬂble 10 SOW I tbe nursery about 40/; more seed nuts thﬂn

0n, lth
be! O! ‘eedll g8 requ‘fed 80 a8 to have sumclent scope ‘Ur se
n, lect [»)
(he num w

a view to re ect unb‘ﬂlthy and ‘)()()t' seedllﬂ 8.
3 g
AVS y 1ce and poss‘ble
g ,tule 18 ﬂlw vs ‘ead to ()iler adV
] he [)G pal tment Of Agricu

help on this important subject of seed sclection. 14y Recent researches all

clp lication of Ammonium Sulphate for. Pa' : y- e or < fortilisers”

Time of -:rdp;c‘ e brovght out the value of artificia 11;2 the oconomics of the
over the wor av . : organic manures. e f

. ulky or . application of a

as useful ad,uncts'to :rlxluring are worked out, it 1§ fout'ldk;h‘:;:hgere:tist margin of

various systems ol manurin nic manures yields reate
judicious mixture of artificials and ?‘:P:: applied is very small, it gives a great

profit. Though the amount of fefl;rtilng the extra cost incurred. It must, however,

‘ o i of ferti-
A ﬁ"_uld)'t':::.::z;::in the best results, the optimum amount
be borne in min ! e of oron-
i jed at the right s |
e search work at the agricultural stations o:
l:reszr»ing of ammonium sulphate over the usua

growth,

In the case of the paddy ‘crop,
the province has shown that'a top
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basal manuring of green leaf gives greatly incressed yields. Though the usual
agronomic practice in this province is to apply the manure at planting time,
¢Xperiments conducted by the Agricultural Department show that the best
results are obtained when the Sulphate is applied 4 t0 8 weeks nlter tcansplant.

ing. depending upon the variety of paddy, the nature of the tract and the fertility
of the soil.

The experimental results show that significant yields are obtaincd when the
manure is applied one month afrer pianting at Pattambdi (South Malebar), six
weeks alter planting at Coimbatore and two months after planting at Adutursi
(Tanjore) and Marvteru (West Godavari). Developmental studies on the pad.iy
plant have shown that this critical period when the manure hus to be applicd

synchronises with the formation of the ear-head, which is approximately a month
before flowering.

In general, for lands of average fertility receiving a basa) dressing of green
manure, an application of the usua} dosage of ammonium suiphste, a month
before flowering is highly beneficial. Its application at planting time can be of
advantage in promating initial tillering where fertility is low

Sarghum for Poapping. Sorghum, cholam (Tam.) or sonna (Tel), is one of the
staple food grains of the poor and backward classes in the presidency. One of
the ways in which sorghum grain can be used as jood or delicacy both by the
poor and by the rich is by converting it into pops (@urf Tam.) or puffed grains,

Among varieties of cholam grown in South India the group which is
commonly known in the Tamil districts as Talas virichan cholam and in the
Telugu districts as Konda Jonng o Muthyala jousa is the most suited for making
pops. These sorghum varieties have grains which are small in size, with horny

{not powdery) contents. These seeds have also thick seed coats. Sorghum varie-
ties not having these characters do not pop well,

Popping is done hy putting small quantities of grain on a hot pan kept aver
a steady fire. For popping large quantities, mud pots are generally used, while
for small quantities small iron pans are found to be suitable. To get uniformly
£00d pops, the grains should be only one layer thick at the bottom of the pan.
To ensure the proper heating of all the grains they should be briskly stirred. A
small brush made out of the midribs of the coconut leaf serves this purpose well.

As the grain gets heated by contact with the bot pan it swells and a longi-
tudinal crack is developed on the bulging grain. This crack widens, and irre-
gulsr cracks are formed cross-wise. The stight moisture in the &rain is rapidly
converted into steam by the heat applied. The thick seed coat offers resistance
to the steam which tries to escape, With the result that there is an explosion
and consequent evertion of the endosperm. The €rain is thus converted inton
chalky white puff which is nsually hemispherical in shape with bits of the ever-

ted seed cout sticking to its bottom. A guod pop looks like a tiny canliflower
in general appearance.

The popping of sorghum as a8 cottage industry exists in isolated places in
this presidency. Pops are made into balls mixed with jaggery and are sold
especially during fairs and festivals. They have a fine fluvour and are easily
digested. When the suitable type of grain is not available locally, the grain is
imported from the Coimbatore and Cocanada areas of the presidency. There are
reports of importatioas {rom Burma also.

In sorghum pops, the poor and the rich bave g cheap and wholesome lusury
and popping asa cottage industry deserves greater popularity.

ABSTRACTS

itamin A. Flour made of legumes, particularly
Sorbean dn::«;e;?:r::e‘a:m improve the color of the ¢rumb has been {ound
s0y beans. o itamin A content, The color which is removed by soybean f‘our
fo destroy 113 ‘;::’ is oxidized and hence decolorized in the process. Since
» caro(en‘e. wbe‘basic substance of vitamian A, its activity is th}vs destroyegd.
e ith cod-liver aif have shown that soybean flovr will destroy at
Similar fests @) : i in A coatent. (Scieniific Amevican, February 1937).
least 99 p2r cent of its vitamin VR
i at is grown in an atmaspheve enriched
Fertilixiaq tr?: thl:::‘t;bx&cnnr;vp:its. thgt the weight of straw, th«:' numi?cr
with cu;bondzutt 435 a;rd the number of grains increased in comparison with
and weight uf he"d':'mry air. The practical application of this typ.e of fert:lvszer
""’”“‘";,::,,m;zfm:i aatis[;ctory in commercial work. (Scientific Awagrican,
has aot

V. R.
Februury 1937).

Bedbugs alive for one year.

i ithout any
tive for one yesr wit

:ipllains the great prevalence of bedbugs.

An Entomologist kept bedbugs alive and‘{aiyly
food whatsoever. This remarkable vitality
(Scientific Amcrican, Februatyvl‘)?z).

. . . 4
i i i f electricity for domestic an
Fici in. With the increasing use o nestic and
bAmv‘:l;‘d:;”purposes there will be very few who are not acqua
other ¢ .

a d akelite pt Oducts and many wi be ‘.“‘e!ested to kl!ow what
i i i "
liakell'e o B k ] . )

Bﬂkeii‘e s Bud how 1t 18 Obtﬂ(ned, An exceed"’gly !OOd ﬂ“d !eﬂdﬂb]e lECtU(e 13

i Royal Society of Arts.
reported in "me‘olf :::inr?:ei:tox:;u: :::cfduct}:)f the condensation (?f phenoll)la::
celled &0 aruﬁc”d is cal.led a resin only because in uppea‘mnce: it r.elslcm Iteon
formaldely sg lsmi«:m product when first formed is a solid whufh wi dn;ﬁ ton
r“iq. e co!'?dfz;es again if the heating is continved fo'r some time :r; In this
poatioe b"“‘so ‘ “ assumes the consistency and electrical prqpert:h of the
. c.ondlllon- . commonly sold in the market. In manl{fzacturxza.g t ed arious
Bakelite ?rodmft" advantage was taken of this fact and nice look.mg atze toctul
commerch srtlf’ :;t quickly and in large numbers by simply pre.ssmgt ne semi
tbi?" »re “:‘;?eto appropriate models and heated till the .resmhsee 8 > @ bard
solid F“mm :: It would be of interest to know that besides t (:.Zigs olic
m‘;:;c:ir;:vtel:::'e uy're the Urea resinoids, Alk):d.. Vlin:r!ﬁzz;:iitteg:lJ:zts.n:;‘ of.Royal
re . lucid origina
reader is referred to the extremely

i i s, Soc. Arts, January 29th 1937).
Society of Arts for further information. (Jour. Roy Y

Review.

Text Book on Horticulture in Telugu by V. Venkateshwara Rao, Bhimavaram.
[

The book is primarily intended for the use of Secondary School students
e boo

accofdlﬂg to tbe 'equ”eme"ts o‘ ‘he S- ~e L C- Syuabus ﬂnd 18, therefore neces-

i in its scope. ’
sarily elementary in 1 . ' .
it deals with soils and their properties, h;dges. u::;’pglex:xnee;:;go ‘;,:e:f o borti
X . . man )
i -cultivation, manures and
e pes »fte; cf:ngoid diseases and their control. A few notes on some

{ion, insect pests an 4 flowering ond orchard plaats would however

ly cultivate
of the most common
have made the book more camplete.
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There are few us s
svailable to the stud .e;:ﬂ h30ks on this important subject of horticaiture €sily
book, it is expected :vi\l’mb th‘e tescher, snd fewer still in the vernaculars, This
ouly to the regulur's\ud z: erefore. supply a long felt want and prove useful nO?
ents studying for an examination and the clementary

school teacher, b
sehool teacher, :t also to .the smateurs in horticulture and scrve as o brief
o the {ascinating subject of horticulture

The book, the first of its kind in Telugu

rested in the subject. ought to be welcomed by ail inte

t The aut

which however humble the " ho'bderseves 10 be congratulated for his effortd

¥nowledge in horticulture j’m‘gi{ 1;. should contribste much 1o the soread of
K the younger zenvration

CO N "% ¢
pics can be had from the author for anpas Twelve

G, V. Narayaa®

Cotrespondence.

Dear Sir,

In your issue o .
new enemy of the hO{n:}?icM-: : J for this month ‘Msrch) | find an articleon 74
introductory ngra}ph ‘of i’hMes"‘“ M. C, Cherian und V. Mahsdevsn. o the
viously known enemies of 1h e paper the suthors while refering 1o a few Pre
another wasp énemy of th ¢ honey bee have, | find, not made sny relerence t0
¥y ol the honey bee recorded befare from S. India with almost

the same habits »
fnvite their atten:ic}:;‘:;u:h a?d be{ongiug ta the same fumily Spregidae. | would
on it. ¢ following published pspers contaipiny information

‘1. .My paper on * Some ins
which is recorded the bee hunt

showing the was i
i sSp carryinge b
Meeting, Pusa, 1919, ¢

ects recently noted as injurious in 5. India ™ 0
:t w:’ip Paddantins Rawsss sshuae T. with s figar®
ney bee {published in report 3rd E.tomologics)

2. “Bees and bee keepi
H eeping in S India”™
Pub’gsh:dai: M. A, X, February 1934, P. 7”“':;: abﬁ); ut:;yulf and S. Ramachandran
. e keeping in S. India" .
i ' M .
tht:ra forward by myself page 1, fig ;‘g*‘;:a?\;f;;:m No.37 hy $ Ramachandran
his sphegid wasp P, R . S .
i . krisl :
hilis (4000") in M amakrisknas T. was discovered o
giris and on the );’sa(gfi:b{;m twenty years ago; 1| also no!:zdmf;o:' the “"‘b:b";:‘:"
muse . ltwas nimed after me b rd it Iater on the !
um 8S & BeW species. © by Mr. Turner of the British-

Mundur, S. Malabar.
14—3~'37,

Dear Sir,

In reply to Dr. T. V. Ra .
- 4. V. Ramakrishna .
that 1 Ayyar's

am aware of the three publications, mentig::; iayh;?')nle'trt;r 1 hm;e‘ to state
+ ese publications.

especially Nos., 2 & 3 howey
. . er do n
Philanthus. 1em of opinion that th;’: ‘:Ontain much_{nformation on the wasp-

included emo i ap is :
our paper on :a;t::: inacet enemies mention::;tbo‘ suficient jmportance to be
enemy®of the Indian Honey b’;:',’,“ and My, Mahadevan i
1t may be stated in this connect <" Hence the omission.

R . c ion t
not consider this wasp of an importance :::;i :hse' !;As'snre Eatomologist also does
ate.

*Girija’ Farm, }

T.V R. Ayyar.

Lawley Road P. O, g

10—4-1937. M. C. Cherisn,

Govt. Entomologist.

Crop & Trade Reports.

Receipt of raw cottom at press and spinning mills.
Total cotton premed and unpressed.
Rales of 400 1bs. against an Figures for carresponding

estimate of 533,100 bajes period in the previous
for 1936-37. Vesrs.
1--2—-37 to 19—2--37 E il 12394
Do. 26237 13823 18618
Do. 5--3-37 19422 23661
Do. 12337 26438 28497
Do 19—3--37 33450 37400
Po 2%6—3—37 43835 50918
Do. 2437 59258 61937
Cotton bales Exported lmported
received at mills. by sea. by ses.
1~2-37 to 19—-2-37 9662 6853 2n2
Deo. 26237 13746 10634 2712
Do. §-3-37 22018 15101 4025
Do. 12—-3-37 29442 16227 4781
Deo. 19--3-37 32967 19065 5980
Do. 26337 38878 21187 74
Do. 2—4-37 53275 24043 25186

College Rews & Rotes.

Students’ coraes. The upiversity examinations for the $irst and second yesar
B. Sc. students commenced on the 5th instant, and for the third year students
they will comence oo the 14th.

Officers’ club. During the Easter holidays open tournaments in Bridge
{suction and contract) and Table Tennis were conducted, About 45 teams for
auction bridge, 22 for contract bridge and 35 for Tsble Teanis competed.
Players from Trichy, Gobichettipalayam, Avanashi, Tirappur, and local clubs

participated.
Aunction Bridge:
Winners: Mr, Dorsiswamy &
. Chandrasekhara Ayyar. } Anngr.
Runners: ., Posnambalam & 1 Coimbatore
.~ Sripivasa Ayyar. § Cosmopolitan elub.

Contract Bridge:

Winners: Mr. Vembathi Subramanis Ayyar & .
. Venkatasubba Ayyar. } Gobi.

Runnpersup: Mr. Somasundaram & .
. Vetrivel Mudaliar. ! Gobi.

Tuble Tennis:

Winner: Mr, Krishnaswami.
Runner up: Mr. N. Muthuswami.
The Toursament committee is to be congratulated on the unqualified success
it had in the conduct of the above tournaments,
M. A. S. U. Please see the sdvertisement inside front cover page.
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uring the middle of the

the month §
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Summary. The mean minimum
the mean maximum by 06°F.

Departmental Notifications
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Total Rainfall 009"
Depsarture from Normal 021
Heaviest fall in 24 hours 004"

Total number of rainy days Nil.

Mean daily wind velocity 12 M. P.H.
Mean humidity at 8 hours 75 5%
Departure from Normal e +40

as above pormal by 27°F and

temperature W

nued to be normal.

Otherwise the general weat

her conditions conti-

Departmental Notifications.
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1. Transfers & Postings.
Transferred
Name of officers. s —_—
From To
Mr. K. M. Jacob. Taliparamba Manantoddy.

. P Kesavunoi Nambiar Tiruppur Palghat.

. T.K Thangavelu Coimbatore Coonoor.

w M. Narasimbam Samalkota Sirugupps. ‘
w S Dharmaligsm Pattambi, A. R. S. Coimbatore. i
.. M.B.V.N.Rso. Berhampore Coimbsatore. i
- K.B Viswansthan Berhampore Aunakepalli. ;
w P Somsysjulu Maruteru, A. R, S. Maruteru, F. M. ‘
v Pe Sitsramish Maruteru Anakapaili. ;
w V.S Narsysnaswami Iyer Tanjore Nannilam. i
. T.A R. lyengar Nannilam Arantangi. ;
. V. A Jegsnnsdha Rao Viziansgaram Challpalle. :
w A Dorsiswami paddy Section Co 3 Scheme Tiruppur. |
. B.G. N Menon Cog Scheme Tiruppur Coimbatore. ;
w R Alaxiummnhn Madanapalle - Kalahasti. ;
- A M Muthayys Nattar Aruppukottai Pollachi. S L o,
- Lo Senksrakumara Pillai Tinnevelly Rasipuram. « N
. DS Subrahmanyn Ayyar Rasipuram Tinnevelly. \ .. ”
" A.Chidambaram Pillai Salem Madura. . ;}ﬁ oFe

1. Leave. T
Period of leave. -

Namse of officers.

Mr. K. M. Venkatachalam Pillai

J. Suryaparayana
K. Brambachari

314 months on m-.

w K. Veerabhadra Rao month "
,, Edwin Amirtharaj months.
month

N Ramadoss
R. Vasudeva Rao

M. B. V. N, Rao
B8 S. Narasimha Iyer

T. Gopalan Nayar
I. Kurms Rao
P. Parthasaratby

M. Subramaniam Pillai

A. Krishnaswami Iyer

(] ”

month

B
" »

weeks ,
months

WONA = WNNN=NW

months on m. <.

monthis
on m. /

c. from 18—1-37.

4—3-37.
242317,

5-4--37.




The Madras Agricultural Students’ Union.

PATRONS
V. Arumugam Pillai, Sundaikamuthur, Coimbatore District.
Dewan Babadur C. Arunachala Mudaliar, Zamindar of Chunampet, Chingleput
Lodd Govindoss, Madras. [District.
Kban Bahadur Haji Abdulla Haji Kasim Sahib Bahadur, Udipi, S. Kanara District
A. M. Kalinga Rayar Kumara Zamindar of Uttukuli, Coimbatore District.

Raja Sree Krishnachandra Gajapati Narayana Deo Garu, Rajah of Parlakimidi,
Ganjam District

Raja Sri Madana Mohana Simha Deo Garu, Zamindar of Dharakota.

V. Madhava Rajah, Kolleagode, Malabar District.

Sir A. P. Patro, Berhampur.

Dewan Bahadur T. A. Ramalingam Chettiar, Coimbatore.

Sir C. P. Ramaswami Ayyar, Madras.

Dewan Bahadur C. S. Ratnasabapathi Mudaliar, Coimbatore.

M. Sambandam Mudaliar, Coimbatore.

Veerarayan Thirumalpad, Nilambur, Malabar District.

Hon. V. C. Vellingiri Gounder, Coimbatore.

Venganad Raja Sir Vasudeva Rajah, Kollengode, Malabar District.
C. V. Venkataramana Ayysngar, Coimbatore.

R. Jeevandas, Varanasi, Parlakimidi.
G. R. Hilson Esq., England.

OFFICE BEARERS FOR 91 36—37

1. Mr. R. C. Broadfoot, Principal, President, Ex-Officio.
2. Rao Bahadur G. N. Rangaswamy Iyengar, Vice President.

3. Mr. V. Ramanatha Ayysr, Editor, Madras Agri
S. M. Kalyanaraman, Secretary.

4 ”
COUNCILS (15)
President
Resident Vice President.
Editor.
Secretary.
Mofussit Vice Presidents.
Mr. K. Gopalakrishnaniu.
Mr. K. Unpikrishna Menon.
Mr. G. Jogirsaju.
Mofussil Members.
Mr. K. T. Alwa.
Mr. C. V. Saravayya.
Mr. C. Ramaswami.
Mr. K. S. Ramanna Rao.
Resident Members.

Rao Suhib Dr. T. V. Ramakrishna Iyer.

v. Muthuswami lyer.
T.V. Rniagopalachari

”

Mr .D. Krishnaswami Naidu (Student).

MANAGING COMMITT EE (9)
Resident Vice President.
Secretary.

Editor.

Mr. M. A, Sankara Iyer, Treasurer

Mr. R. Balasubramanian, Manager

Mr. C. S. Krishnaswami, Member.

Mr. T. S. Lakshmanan "

Mr. S. Ramachandran v

Mr. Pinto (Student) ”»
EDITORIAL BOARD (7)

Editor.

Secretary.

Manager.

Dr. J. 8. Patel.

Mr. K. Ramiah.

» M. U. Vellodi.

» P. K. Subrahmanian (Student)

cultural Journal.



M/’ . .
> S G & SONS ST @
J CHARITY INDUSTRIAL INSTITUT ""(::: |
—
Pealamedu, COIMBATORE (s. I. Ry.)
. . o . 'nsﬁmﬁ#——/ e
P. . G. & Sons’ Chanity [ndustrial Institutc 18 N’M‘ i 1 -
recognised by Government to impart instr?ctmfl.m c;; ;::i ) \
Engineering.' Carpentry. Textiles, Electric Wiring &l taini e
There are ample facilities for tb‘eoretica'l and practical & ‘ \/
of pupils and also for Boarding & Lodging- of — |
WE MANUFACTURE: REPAIRERS OFF
REELING MACHINES.LS OIL ENGINES. — o
SUGAR CENTRIFUGA
CENTRIFUGALS PUMPS GAS ENGINES A
DECORTICATORS. STEAM BOILERS 1
COTTON GINS —
STEAM ENGINES

SUGARCANE BELT POWER
ROLLER MILLS
LL KINDS OF OTHER
ALL KL VACHINERY __ —

OIL FILTER PRESSES — _ \ e

gxg FILTER PRESS PUMPS o
ISINTEGRATORS ALL KINDS OF WOODEN

CAST IRON ROPE AND BELT , FURNITURE'/\

PULLEYS,
SCIENCE APPARATUS AND
FITTINGS

GEAR WHEELS

ORNAMENTAL RAILINGS
AGRICULTURAL IMPLEMENTS

ELECTRIC WELDING,
ALL KINDS OF

AND WE UNDERTAKE ERECTION OF
MACHINES AND STRUCTURAL WORKS
eels O_f

thei:,. also manufacture Ball Bearing Mhote Wh ,
gular af:'ed type, Bund Formers, Buck-scrapers, Trian® |
ity Ix"fovn. Seed Drill, Ridge Plough and ploughs of

inds and other implements useful to the ryots

and .
offer them to the public at comparatively low price-

‘We solicit a trial.
Rao Babadur P. §. G.

RANGASWANI NAIDU,
Managing Trustee.
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