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'ble Minister for Davelopment for a gra.nt

TZ%TOIS:'I{:‘:;:: f/za:ihrisHZr;icultural departmetnt elticite;ici i:“frj:i
o iviti icy of the department.
e e aCt{the: ?r? (ihta}leitl;?al\lriythose in charge of the Pepar;mte}r:;
o 1o Toas Conllmt the representatives of the peop.le ‘chmljX o o
Do s leafm t\;,le Minister for Development to acquaint the sse‘n';te;/
B e hievements of the Department and to make a sp;u' =
e Gonorm ent's policy. The old complaint t_hat the .gread a ”
e Govem'r:rlxental stations and the ryots remains unbri ge ! s
e ex'pezl' is partially true of Madras as of every prox{m e in
Tepeated-' v to aIIiDse the immensity of the task befor'e the. Agnc;u 1;‘ !
India crilios fave o iI:erably inadequate linances at their disposa . o
e ot theA n;icultural research, education and propaqand.a in dl;
B works <;tlless than 6 pies per year per head of populahon.t;nth
el o EIl' d that the department cannot go ve.ry far wi e
i at ISZ' osal. Despite this handicap there 1.:; one dem}c:‘ns-
ORI lti lsirt)h a band of demonstration maistries under .1m.
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e resefamh msm: . d the resulis of several pieces of valuable re'seal'rc .
new stralng O.f setehe’fl :everal members of the Assembly thought 1t.i11t ?o
o grat‘fY“;lg inistry on its achievements. Mr. Reid who proclilucef 13
o ey ellina 300 page volume of the " Villagers' Calendar ' of ered
the Fosem oy htal tions to the Department in being able to issue su?h a fu.n
o Cong.ra S aation translated into four languages at the nf)mma.l price
o o It is indeed gratifying to us that there is an increa-
e toront p'erlc :c}{‘by the public in the matters of Agriculture afud that
g ltn tilflzsie?:r?t t:.lyse of the axe in several quarters the department is ready
i)e?:i;: with such increased demand.



Border Etfect on the Crop in Irrigated Sorghum.

BY G. N. RANGASWAMI AYYANGAR, F. N. 1, 1. A, S.,
Millets Specialist and Geneticist,
M. A, SANKARA AYYAR, B. A, B. Sc. Ag.,
and
* D. S. RAJABHOOSHANAM, M. A,,
Assistants, Millets Breeding Station, Coimbatore.

The summer sorghum crop is grown only under irrigation in Coimbatore.
In forming the bunded plots for experiments, alleys between the plots are a
necessity. The space between plots is indispensable to prevent the breach
of one plot into the other, and the mixing of seeds. Part of the soil required
to form the bund is scraped from the alley. The plants at the border of a
plot thus get a two-fold advantage over those in the interior, the extra
space, and the additional soil surface thrown over it from the alley.

It is well known that border plants manifest extra vigour. In the yield
trials conducted ip a summer season in irrigated plots the question arises
whether the borders will not vitiate the results, if the differential response of
varieties to spatial restrictions is considerable. The principle of including
or excluding the borders needs to be settled. If the exclusion of borders
is decided upon, to what extent in a plot must the term border be applied.
It is also necessary to determine the effect of border on some important
aspects, besides earhead yield, like straw yield. These are the problems
discussed in this paper.

Review ofv previous work. (n the yields of plots of kafir and milo in
the crop rotation and cultural experiments at the Hays Branch Station in
Kansas, it was observed that in general the outside rows of a plot yield
more than the inside rows. The excess yield of grain from the outside
rows as compared with the inside rows was proportionately much greater
than the excess of yield of stover of the outside rows over the inner rows
(Cole and Hallstead, 1926.)

Material and Method. Atthe Millets Breeding Station an experiment
was designed in the summer of 1928 to determine to what extent the border
effect is felt within a plot. Two different strains, A. S. 795 (yellow grain)
and A. S. 1543 (white grain) were sown in two blocks. In each there4were
11 plots of length 70 links and these varied from 1 to 11 sowir'1g lines per
plot with two links between the lines. The space between the plots was 4
links The grain and straw yield, and the number of plants were recorded
in each line; the height of each plant was also measured.

In t.he surfxmer of 1933 two series of comparative trials, namely, yellow
and white grain varieties were conducted. There were three strains in each
series in eight randomized blocks. The plots were 79 links long and

neither does any subsequent row within.
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14 links broad ; each plot consisted of six sowing lines 2 links apart. The
area of a plot was 1'1 cents. The space between the plots was 4 links. In
the summer of the following year, four series of comparative trials, white,
yellow and red grain varieties, were conducted. There were four strains in
each series in 6 randomized blocks. The plots were 71 links long and
14 links wide with six sowing lines 2 links apart in each plot. The area of
a plot was 1 cent. The space between plots was 4 links. :

The six comparative trials are for convenience of reference here given
by the series A, B, C,D, E, F.

The two merginal rows and the four inner rows were recorded separate-
ly for earhead yield, number of plants, and weight of straw.

The total variation in a factor is resolved into the components due to
position, varieties; -blocks, position variety interaction, and error, and the
analysis of variance is adopted for testing the significance of the several
variations. The level of significance is taken at P ="03.

Discussion. Extent of the border effect in & plot and the inflyonoe
of plot size. In the first experiment (1928 srimmer) described above, it is
found (Appendices I & 1I) that only the outermost rows in a plot yield grain
and straw significantly above the inner rows. The penultimate rows at either
sides of a plot do not show any significant increase over the inner rows;
The term “border” should
rightly be applied only to the extreme rows of a plot. The border influence
does not extend beyond the first line. The least of the border rows in a
plot is greater than the greatest of the central rows in respect of grain yield.

The size of plot was varied from "14 cent to 1°'54 cents, with the number
of rows per plot varying at the same time from 1 to 11, to determine whether
the plot size would influence the difference between the border and the
inner rows. The correlations between these differences and the size of the

plot are given below :—

Correlates. Correlation.
A.S. 795 A.S. 1543
Size of plot and the difference between border and
centre rows in weight of grain. . '59 27
do. do.

in height of plant. 28 05

do.” do. .
12 . 61

in weight of straw,
In all cases the correlations are not significant. By how much the
border row excels the inner row does not seem to depend on the size of

the plot.

Following the above conclusions that only the extreme rows constitute
the ‘borders ‘ and that the size of plot has no influence on the border effect,
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an analysis of border effect wag undertaken on the data of the comparative
trials of 1933 and 1934 described above. The border effect on earhead

vield, average earhead weight per pl i
\ plant, straw yield and th i
plant will now be discussed. © heightolthe

Earhead Yield. The first step is to examine whether the inclusion of
borders of a plot alters the results arrived at from the inner row yields only
by the application of the analysis of variance method. The procedure is;
well known. Table I presents the results of the analysis of variance of
earhead yield of a plot with and without the borders. |

TABLE I, Summary of the Analysis of Variance of Earhead Yield with and
without Borders. .

Trial Whethex: varietal differences are Coefficient of variation
significant or not. per plot

Series. Border Border Border Border

excluded, included. excluded. included.
- * % %
A. Not' significant . Not significant 116 9'4
? . Signiticant Significant 133 100
IS " " 5 . 93 65
v " »” T 66 61
E " . 77 51
" . : 56 47

The coefficient of variation of the entire plot is always less than that of
the plot with the borders excluded. ' :

_ Itis fou'nd ‘that the conclusions arrived at by tests of significance on
inner plot yields, are not altered by the inclusion of margins.

TABLE ll. Summary of the Analysis of Variance of Earhead Yield comparing
Border and Centre.

Whether significant or not

Trial —_——
Seri Variation due to :—
eries, Position Interaction
(Border vs, Centre). {Position Variety).
A .
a Significant Significant
C "0 "
D 1] N il
0 " Not sigaificant
F "y ’
" Significant

The second step in analysin i i
g the data of an yield trial is to i
_ : in nd the
relative merits of varieties. From Table II itis seen that ‘the positional (bor-
der vs. cen.tre) variance in all the cases deviates widely from the error vari-
ance, P being fat less than "05. The increase of the border row over the
central row varies from 47 to 114%.
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TABLE III. Earhead Yield with and without Borders.

Central Row Barder plus Cen- Increase of Bor-

Series. Strain No. Yield tral Row Yield der over Centre
oz. 0z %
@A A.S. 809 2526 2413 50
Yellow A.S. 818 2504 2595 79
grain A.S 805 2296 2318 69
@B Mixture* 3414 3392 51
White A.S 3023 2834 2887 61
grain A,S. 1575 1832 , 1801 47
@ . A. S 1575 2132 2120 94
White A.S. 391 1780 1817 103
grain Mixture® 1744 1640 103
A. S. 3106 1542 1479 79
D A, S. 2095 2250 2236 93
White A. S, 3023 2112 2125 98
grain A. S. 1059 1948 2007 107
A.S. 367 1908 1849 94
E A. S, 1.95 1940 1898 81
Yellow A.S. 809 1796 1738 77
grain A. S, 2157 1646 1654 91
A.S. 818 1422 1514 114
F “A.S. 389 2780 s 2726 62
Red : A.S. 841 2608 - - 2694 81
grain M. S. 1690 2464 2483 72
. M. S.1688 2318 2267 61

* Mixture of A. S. 1539, A. S, 1540 and A. S. 1543,

@ Position X variety interaction significant.

-+In Table II there is found a significant interaction between position
and variety in 4 out of the 6 series. A significant interaction will alter the
relative yields of varieties as is seen from Table IIl, where the yields are
given with and without borders, to a common total. In one yellow grain
series, the increase of the border row over the centre row varies as widely
as 50% to 79%. In view of these facts, it is recommended that the borders

be excluded from the plots for arriving at right conclusions.

Earhead weight per plant. It was observed that the individual ear-
head was heavier in the borders than in the centres. It is seen from
Table IV that the positional variance is significant. The interaction between
position and variety is also significant with one exception.

TABLE 1V. Summary of the Analysis of Variance of Earhead Yield per Plant
in Border and Centre. :

Whether significant or not

Variation due to:—

Series, Position . Interaction
{Border vs. Centre). (Position x Variety).

A Significant Significant
B *, BT ]
C " "'
D " ' ‘ "
E " Not Significant
¥ " . "~ Significant

The increase of head weight in the border rows, is different in different

varieties.
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Straw Yield. In the trials of sorghum varieties, the produce of straw
which is an important fodder, must be reckoned alongside the yield of
grain. The border effect on this factor also must be known: Table V pre-
sents the results of the analysis of variance of straw yields at harvest. A
border doubtless produces more straw thanm an inner row; the increase
varies from 27 to 66 % (Table VI). The border effect on straw though
considerable, is not as great as the effect on grain yield. This is as reported
by Coles and Hallstead (1926) in kafir and milo experiments. The inter-
action between variety and position is in three cases signiticant and in three
cases not. The recommendation to exclude the earhead vyield of korder
rows in experimental trials isin fact general and holds for straw yield
as well.

TABLE V. Summary of the Analysis of Variance of Straw Yield in Border and Centre.

Whether significant or not

Variation due to:—

Series. Pasition Interaction ,
(Border vs. Centre) (Position x Variety).

A Significant Significant
B " Not Significant
C " "
D " = Significant
E " . Not Significant
F " Signiticant

TABLE V1. Straw Yield—Border vs. Centre.

) Central Border Increase
Series.  Strain No, two rows tworows  Border over  1ncrease
yield, yield. Centre »
oz. oz. oz. )
A A.S. 818 5098 7890 2792 -85
A.S. 805 4592 6376 1784 39
A.S. 809 4524 6216 1692 37
B Mixture 3930 5226 £1296 33
A. S. 3023 3435 4400 965 28
A. S. 1575 3383 4947 1064 ‘27 .
C A.S. 39N 3944 6560 2616 - 66
A.S. 1575 3679 5776 2097 57
Mixture 4228 6532 2304 54
A.S. 3106 5112 7392 2280 45
D A. S. 2095 3984 6272 2288 57
A.S. 367 4160 6496 2336 - 86
A. S, 3023 4040 6272 2232 55
A. S. 1059 3904 5568 1664 43
E A.S. 818 5000 8288 3288 66
A. S. 2157 5104 8144 © 3040 59
A.S. 809 4992 7878 2886 58
A.S. 1195 7 4760 7424 2664 56
F A.S. 841 4068 6720 2652 65
M S.1690 4208 6424 2216 53
M.S. 16388 4216 6200 1984 47
A.S 389 3872 5664 1792 46

Height of Plant. From the experiment laid outin 1928 and described
earlier in this paper, the border rows were observed to be significantly
taller than the inner rows, the increase going up to 5 per cent. ’
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Summary. In irrigated plots, with space between, only the exireme
rows on either side constitute the “borders.” In grain yield, the weight of
an earhead per plant and straw yield, the borders manifest a clear excess
of vigour over the inner rows. The increase of a border row over a centre
row in earhead vield varies from 47 per cent to 114 per cent, but it is less
variable in straw being 27 per cent to 66 per cent. There is evidence of a
significant interaction between position and variety for each of the above
factors. The height of plants in the border show a slight but significant
increase over those in the interior of a plot. By how much the border
excels an inner row in yield is not dependent on the size of the plot.

Since bulk crops are practically all “centre " with negligible " borders”,
it is the yield of the centre that counts. In strip trials under irrigation the
borders are an appreciable part relatively to centres. It is found that the
borders could differentialy be affected and react on the centres. It is there-
fore recommended in all such experimental plots the border rows may
preferably be excluded.

Border Effect in Irrigated Sorghum
APPENDIX I Average measurements per plant in each line.
A.S.795. Yellow grain.

Line Number.

Plot No.
No. of
lines
per plot.
2!

o)

17

1 1 W 825
H 215
S 11
2 2 w 588 584
’ H 206 219
S 10 10
3 3 w 622 405 452
H 214 203 211
S 9 6 7
4 4 w 51'8 313 413 515
H 212 211 211 200
N 8 5 6 8
5 5 w 550 36'6 307 468 538
H 205 211 210 224 230
S 8 6 5 7 9
6 6 w 662 320 383 374 353 498
H 228 222 227 235 222 235
S 9 5 6 7 6 1
7 1 w 583 338 433 393 403 456 537
H 229 223 233 240 232 239 235
S 0 7 7 7 6 8 10
8 8 W 538 321 380 303 378 349 381 591
H 236 233 232 221 226 229 230 244
S it 6 7 5 6 5 6 10
9 9 w 562 447 430 375 34'7 306 301 403 523
H 210 219 223 227 218 220 219 236 242
S s 7 7 6 6 6 7 8 10
‘10 10 w 48'3 29-3 308 30-7 352 384 339 356 339 541
H 2100 197 209 211 223 231 239 227 229 240
S 7 4 5 4 5 7 7 6 6 9
1 1 w 609 327 247 279 21'1 267 21'0 21'5 225 233 476
H 222 211 209 213 195 217 207 215 198 200 211
S 8 5 6 6 9 5 5 5 5 5 8§

W-weight of grain in gms., H-height of plant in cms. and S-weight of straw in 1bs.
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APPENDIX 11

Average measurements per plant in each line.

A.S. 1543, White grain.

S 543
% dg’é‘ W.H.S Line Number.
2 Zz=y J I —
[+ T}
2 1 2 3 4 5 6 7 8 9 10 11
1 1 w 731 ' -
H 196
S 6
2 2 w 646 646
H 208 201
S 6 6
3 3 w 574 370 584
l"{ 205 202 205
S 6 4 6
4 4 w 525 412 407 653
1‘5 211 206 201 215
S 5 4 4 2
5 5 w 625 370 454 399 576
1‘5 217 215 226 212 221
S 7 5 5 5 8
6 6 w 610 446 367 485
474
l"i 229 223 222 232 2371 ;3109
S 7 6 6 6 6 8
7 7 W 685 499 484 450 446
431 S6
H 239 236 238 241 234 231 2348
S 8 6 6 6 6 6 8
8 8 w 752 483 511 38535 442 .
7 439 388 510
}‘{ 247 235 236 232 232 223 211 221
S 10 6 6 5 5 5 S S
9 9 W 703 469 394 471 417 44
42 496 509 536
é‘[ 231 236 236 230 231 230 241 239 232
0 10 9 7 S 6 6 7 6 7 8
W 618 553 506 4571 467 403 ;
496 46'6 49- J°
]5:1 243 241 231 237 239 229 238 246 2219 2442
" 8 8 7 6 6 5 6 6 7 9
11 w 73° 539 438 397 467 y Z
: 423 469 429 588 455 751
H 238 237 229 223 231 232 232 ¢
- 223 22
S 10 6 6 5 7 6 6 6 75 231 ?85

W-weight of grain in gms., H-height of plant in cms. and S-weight of straw in 1bs.
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Tea Cultivation in South India.
BY E. A. STONE
Manager, Gajam Mudi Estate, Anamallais.

(Continued from page 91.)
NEW CLEARINGS

Felling. After the planter has surveyed the area he intends planting,
and clearly marked the boundries, the fellers start their work of {Elh‘ng the
trees and cutting down the dense undergrowth. This work is done at the
beginning of the dry weather i. e. about December and January. In the
writer's experience, quite the best people to employ on it are Moplahs. 1t
is a dangerous work except in the hands of experts who know exactly in which
direction the tree they are felling will fall, as many of the huge trees are
well over 100 feet high and several feet thick at their bases. A couple of
months of dry weather is enough for the undergrowth, small trees and bus-
hes, and foliage of the big trees to dry out sufficiently to burn off the clear-
ing. This is done just before the first rains, and a day is chosen when there
is not much wind and when what wind there is blowing in the right direction
i. e. not towards a neighbour’s tea fields. All boundaries adjacent to tea
fields must be cleared of branches and undergrowth for twenty yards or
more, and neighbours must be warned for miles around, as there is great
danger from flying sparks carried by the wind starting fires if they alight on
rotten logs or tree stumps.

Burning. On the clearing to be burnt off the smaller dried under-
growth is collected into regular heaps, and the igniting coolies then start
through in line from one end. If the ‘burn oft’is a good one it will last
for two days or more and there will be little or no ’clearing’ to be done
afterwards. If early showers or some such reason causes the burn off to be
a poor one it will finish in a day, and there will bea lot of expensive clear-
ing, collecting and burning to be done after-wards before it is possible to
line the clearing. In any case the big logs are just singed on the outside
and remain lying about until they are sawn and chopped up into fuel for
the factory tea driers in later years. 1f by misfortune a strong wind springs
up during the burn off and carries fire to neighbouring estates, the planier
who started the fire is responsible for any damage done.

Laying roads. When the ashes have cooled down sulfficiently, roads
are traced and lining started. In connection with the former there are a
number of elementary commonsense rules to be observed, e. g. roads should
only cross at ravines, and a down trace may only change to an up
trace &t a ravine. This is all connected with water drainage. Then
there is the general plan of the rest of the estate to take into acccunt, and
where the roads are wanted to lead to. The ordinary estate footpaths are
cut 4 or 5 feet wide and should slope inwards to a small road drain as in

the accompanying sectional view.
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Road

Drain

Water meeting a blockage of fallen earth or rubbish will flow a course
round it and back into the drain on the other side instead of across the road
and down the hillside so scouring away valuable top soil. As a general
rule the steeper the hill-side the road is on, the steeper the roads will
have to be to cover all the ground for supervision purposes. In tracing
a cart road where the main object is to getfrom one place to another
in as short a distance as possible double cuttings through the tops of
ridges and embankments across ravines will save distance and cut out
many sharp corners which cost a lot in later upkeep. For cart roads
gradients should not exceed 1 in 12, but car roads can be traced a lot
steeper to save distance. Big deep drains are unnecessary and dangerous
to traffic, but as many culverts as possible should ke put in to carry off rain
water i. e. wherever the road crosses a ravine or hollow. No culvert should
be less than 13 feet square so as to allow for clearing out whereas many
must of course be much larger according to the amount of water they may
have to cope with, This all sounds elementary but itis surprising to see
the damage caused in the heavy rains through these simple rules being
ignored. The roughly opened clearing’and the cheaply made road are
very definitely cases of ' penny wise and pound foolish’ policy.

Planting. Tea is usually planted 4’ by 4' or 4%’ x 36, which means
about 2700 bushes per acre. It is usual to line the rows north and south as
the shade from the rows of shade trees usually silver oaks-Grvillea robusta
which will be distributed more evenly as ‘the sun moves over” When
marking out the lines the direction is of course taken by the compass, and
on steep slopes the distances must be plumped, otherwise the lines will be-
come anything but straight. As later on all task work is given by the rows
and pluckers pluck also by rows it is very necessary to have them straight
and continuous. After the 'king pegs’ i.e. the pegs marking the rows
have been put in, smaller pegs are put in down the rows to mark the spot
where each bush is to be planted. This is done by stretching a long rope
between the 'king pegs’ which has cloth tags attached at the required
intarvals. Holes are then dug with crow-bars (alavangoes) 1}’ deep and
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6" wide at the bottom and these are filled with top soil well pressed down,
and the centre of the spot marked with a stick. The clearing is now ready
for planting up, which will start as soon as continuous rain is assured.

Methods of planting. Plants used may be (a) six month old basket
plants, (b) six month old jungle nursery plants transplanted, or (c) 18 month
old jungle plants. There is a fourth msthod of planting out which hardly
merits mention and that is seed at stake Thisis an expedient adopted
by the lazy or improvident, who have not troubled themselves to lay out
nurseries, and who simply plant the seed out directly in the clearing marking
the spot with a stake. The same planter would probably not trouble to have
holes dug. If his ‘burn off’ has been a severe one with resultant loss of
humus he is not likely to have much success.

(a) Six month old baskets. In planting these out great care must be
taken not to shake and lessen the earth in the baskets during transport to

the field.

(b) Six month old jungle nursery plants. As each plant is removed
from the nursery bed with the aid of a 'transplanter’ it is carefully shifted
from the transplanter into a tin cylinder for transport to the field. The
chances of the earth loosening and some falling during transport are so
great that this method is not much used.

(c) Eighteen moggh old stump plants. The 18 month old plants which
are about 6 or 7 feet high are carefully dug up, the stems cut square across
about 3 or 4 inches above the hypocotyls. The main tap root ends are cut
off at about 16” below the hypocotyl and all side roots and ’ whiskers ’
trimmed off. The stumps are then planted out with crow-bars, care being
taken to plant at exactly the right depth and to plant firmly. Of the two
chief methods of planting some planters prefer " baskets " and some prefer
“stumps''. Possibly stumps give best results in new clearings, and baskets
give better results as 'supplies’ for the vacancies in old clearings. After
planting, the plants are protected by a ring of stakes or wooden slats or
pieces of bark driven into the soil. Itis also well worth while to pile a
large heap of weeds or jungle growth round about the plant at the beginn-
ing of the next dry weather, so keeping the surrounding soil moist and
cool throughout the dry weather. Vacancies should be supplied up in the

years immediately following planting.

{To be continued)



A Preliminary Investigation on the Efficiency of soma
Fodders for Milk Production.

By M. BALAKRISHNAN NAYAR. B. Sc¢ Ag.
Agricultural Research Institute, Coimbatore.

Introduction. In Indis, cattle are kept on the farm principally for work
.and as producers of butter fat or milk. Their usefulness to the stock-owner
is greatly enhanced by judicions feeding. It is well known that the feed of
dairy cows includes a maintenance ration to ke=p them going with a constant
bedy T/veight and also a production ration depending upon the quality and
guantlty of milk yield. After supplying as much of the nutrients as possible
Tn th‘e form of roughage to keep the animal " comfortably full“, the remain-
ing m'gredients have to be sought for and supplied in the form c’>f * concent-
;ates . Feeds and fodders thus together constitute the dairy cow's bill ot
are. Though only what is grown on the farm is usually fed to catltle, it is
preferable to include in the ration a variety of cattle foods. The Agricultural
College Dairy at Coimbatore, adopts the accompanying schedule ration :—

TABLE I. Schedule of rations for dairy herd at Coimbatore 1934 35.

Yield Ground nut Cotton Rice Dhal Common Mineral

Class in cake seed
s bran husk 1t i
1bs. 1bs. 1bs. 1bs. 1bs. sgz. m|x(§;1‘re
A 25—30 3 3
2 3 2
3= N N T N
— 2 2 2
g 10—15 13 13 2 13 2 g
: 5--10 13 1 1 13 2 2
Price per Ib in pies. 531 557 550 528 549 1000

addizi&:alrghﬁ)n I;rOVides 2 1b. of concentrates for maintenance and an
mportance of . <1> conce-ntrates 'for ‘every 10 1b. of milk produced. The
cow ig too woellsali‘E and mineral mixture for the young stock and the lactating
cows. The pal tn C;)“;n Green succulent fodder is indispensable to milch
make the 0056}:; ility of green fodders and their slightly laxative effect
nutrients, palat T)'le' T h.tte.:d fo.r her performance. Even it it contains less of
choice of' food astl flfty' it is said, should be an important consideration in the
with th ufts, Succulent fodders whet the appetite of the animals
© result that larger smount of roughage is consumed.

i It is the .desn"e of the average ryot to substitute as much of the concent-
es as possible by roughage and thus bring the cost of milk production
down to the minimum without loss of efficiency. 1t is here that the research
w'orker should tell him what fodder and how much of it should be given t

his stock to obtain the maximum benefit. swene

'Fhe growing of crops entirely for the use of the farm stock is not widely
P'ractls‘ed ir} India unless it be in Government farms and their necessarily
infectious * surroundings. What poor little stuff remains in the form of
herbage stalk or straw is fed to the animals, and no wonder that the cattle
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do not perform their werk with efficiency. Many cultivators in this country
have vet to realise the immediate necessity for selting apart a portion of
their holding for raising fodder crops for their stock.

Among the various crops that are selected as fodders, the cereals and
the legumes figure prominently; sorghum (cholam or Jonna) and Indian
corn (maize) belong to the former group, while cow-pea and pillipesara are
lequminous plants. These crops are grown individually or as mixtures as
evidenced by the well known sorghum cowpea combination. Mention may
be made in this connection of two exotic crops, whose value ia the economic
feeding of farm stock is being increasingly appreciated. The Guinea grass
(Panicum maximum) and lucerne (Medicago sativa) are now grown in
several parts of Madras. : :

The following table gives the average yields and the cost of cultivation
per acre of the three main fodders in the Central Farm, Coimbatore.

TABLE M  Cost of Production of fodders—average of nine years from 1925—-34.

Fodder yield per cost of Ibs. cost of produciion
acre in lbs. cultivation  per rupee _per 1b in pies.
Cholam 18,024 48 13 11 369 052
Maize 14518 6 6 9 257 074
Guinea Grass 31.737 45 8 3 697 - 027

Nature of the Investigatio.. Investigation was started under the
auspices of the Madras University in October 1935 to study the effect of
some of the fodders with the existing kinds of concentrates on the milk
yields of cows at the Agricultural College dairy, Coimbatore. ~ Three ditfer-
ent fcdders were selected and fed in weighed guantities to the cows con-
tinuously for a number of .days and from their milk yields it was possible
to determine how much feed of each fodder was required to produce
one Ib. of milk. The possibility of curtailing the guantities of concentrates
as a measure of economy by reducing the normal production ration from
3 lbs. of concentrates for every 10 lbs. of milk to 2lbs. for the same
quantity was also investigated. :

The reduction of concentrates was made without seriously affecting the
nutritive ratio by a careful adjustment of the different kinds of concentrates.
The following represents the reduced ration chart i—

TABLE I1I. Reduced ration chart.

Class Class Class Class Class
Concentrates A B C D E
Groundnut cake 23 23 2 1% 14
Cotton szed 23 2 13 13 1
Rice bran 13 13 13 1 . 1
Dholl husk 13 1 1 1 3
Total in lbs, 8 7 6 5 4

In addition, 2 oz. of salt and 2 oz. of mineral mixture were also supplied
in each of the rations. (Mineral mixture is made by intimately mixing equal
parts of shell meal and steamed bone meal.)
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Limitations of the Experiment. The investigation conducted had to
be discontinued after a short period. The nature of the experiment is such
that it requires longer periods to come to any conclusion and should be
conducted on a larger number of animals. Dealing with biological systems,
the experimenter on livestock is confronted with considerable difficulty, The
trouble begins from the selection of animals which are to be similar in age

and condition, yield and lactation, breed and body weight. The continuous’

supply of fodders and their composition depend largely upon the vagaries
of the season and the age of the crop respectively. Ill health and disease
of the experimentals will certainly vitiate the results of the experiment.
Moreover as the experiment was conducted on cross bred cows, it cannot

be said with much certainty what would be the effect of these fodders on
the indigenous type of animals.

Experimental details. Six cross-bred cows fairly similar in age, yield
and lactation were selected for the experiment. Although five cows were in
their fifth lactation one was in its second. They were divided into three
lots of two cows gach. Three green fodders were selected :—

1. Fodder maize

2. Fodder Cholam
and 3. Guinea grass.

These were fed as much as each animal would eat. And the quantities
were fixed by a week's feeding trial prior to the actual expriment at S5 lbs.
for Guinea grass and fodder cholam, and 60 lbs for fodder maize, which
included some quantity left as residue. Each treatment in each lot lasted
for 31 days of which the first 10 days were considered as pre-treatment
periods to allow the animals to get accustomed to the changed ration and
the next 21 days alone being counted as experimental period. A summary
of ditferent treatments is given below.

TABLE IV, Treatments,

Cow
Lot No October, November. December.
1 258 . Guinee grass and Guinea grass and Guinea grass and
& full full full
319 concentrates . concentrates concentrates
2 250 Guinea grass and’  Fodder maize and Fodder muize and
& reduced full reduced
265 concentrates concentrates concentrates
3 263 Fodder cholam Fodder maize and Fodder maize and
& and full reduced full
252 concentrates concentrates concentrates

Lot 1 received guinea grass and full concentrates during the three months,
which were treated as 'controls’. The treatment viz.,, fodder cholam and
reduced concentrates could not be centinued in November or December as
by then the whole crop had been off the field. In November and December
the "reversal’ method was adopted between lot 2 and 3. The concentrates
were altered and fed according to the milk yield once in every fifteen days.
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Discussion of Results. Three lots of animals were put on dlfit-,:g::
fodders and different quantities of concentrates. Fr.om the exact guameaCh
of fodder and the concenirates consumed by the dxifetrc‘ant lots dfﬁ:ng. e
of the three months of experimentation and the quan.tl.tles of n;l }:;Hsed
by three lots in the corresponding periods, the quantities of fod etr, e
in the production of one pound of milk were calculated. The cgs ot
and the cost of concentrates per pound of milk were also worked out.

TABLE V. Treatments and yield.

October. November. December.

" " f

Fodder Milk Costof Fodder N!llk Cost 9( FOdderdMi‘ell‘:l Soo:éc;n
sumed yield conc. in consumed yield conc.in conslt:me ylbs .

Lot conlbs. tbs.  pies. 1bs. 1bs. pies. 1bs. . ~

” .
1 2173 11393 219820 2226 10924 232748 221g lg.zgg ;;gggg
2 2215 8643 136418 2243 872} 198812 246 o 164876
3 2166 8732 189924 2480 7843 136977 2454

October. November December
st
Treatment Cost Cost Treatment C:fst C:fst Treatment Cgfst Cgf
o4e o fodder conc.
t. . fodder conc. C )
. fg‘iig:r ‘;ggsc. pies, pies. pies. pies.
&
3 G. grass & G. grass g 2048
b ?ﬁﬁ’zﬁf 051 1928 full conc, 055 2143 :l:ll c:n;:. 058
L e 1578 F%?E:reo reducedconc.277 1905
reduced conc. 069 t;n“" e 206 2280 -
3. Cholam 129 2170 Maize & a1

reduced conc. 2'35 1:745 full conc. 265 2413

In 93 days, we have the data from three sets of experiments ea?:dof Z;hizgi
duration the first ten days being considered pretreah;\ent. pelrl i; jnoua®
in fact nine treatments were carried out in three lots of amr}r:a s  oenly
instalments, there are only five different treatmer'xts, ott etrs eing o
repetitions. The following table represents the '5 dxge.ren treand the' he
average quantities of fodder used up in production, their cos

of production of one pound of milk.

TABLE V1. Treatments and cost.

Quantity Cost of Cost of Cost of

No.of of fodder  conc. per production percetnt:ge
Treatment repeti- fodder per 1b. of lb: of .milk of a l:)k ::;d :r .
tion perlb.of milk in in pies. of mi 1
milk. pies.
‘ 0z : " 213
G. gr. & full conc. 3 202 0553 2(5);2 :g;); e
G: gr. & reduced conc. 1 256 0-701 ;‘170 2 o
F. ch. & full conc. 1 248 1-289 e yhi .
F. Mze & full conc. 2 318 2j362 2348 i 2
F. Mze. & reduced conc.2 345 256

g ] (] n

efficiencies in the following order.
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TABLE VII. Treatments and their efficiency.
Quantity of Efficiency of
Treatment fodder per ib. fodder.
of milk.
G. grass & full conc, 202 ~ 100
F. cholam & full cone. 248 81
G. grass & reduced conc, 2'56 79
F. maize & full conc. 318 64
F. maize & reduced conc. 345 59

It is by no means presumed that these different fodders are capable of
their performance individually, but can be said to do so only in conjunction
with the particular kind of concentrates. The above table reveals that
though there is a corresponding decrease in the cost of concentrates per
Ib. of milk, when the concentrates are reduced in the production ration by
a third of its normal ration, the quantity of fodder used up per lb. in
production of one pound of milk increased slightly, but not to such an
extent as to make the reduction of concentrates on the whole uneconomical
as evidenced by the cost of production of a pound of milk. In the following
table, the savings in the cost of concentrates by reducing the normal ration
to two thirds of that followed in the dairy, has been worked out:—

TABLE V{Il. Saving in cast.

cost of cancent- Cost of con- Saving in the
Class rates in pies centrates in cost of con- Percentage
(normal ratio) pies (reduced centrates in  saving in cost
ratio) by difference
A 55416 40°806 14610 264
B 47°336 35:381 11'955 253
C 39256 20:041 9315 239
D 31176 26°036 5140 165
E 25891 20'611 5280 204

The milk yield and the live weights of the experimentals have formed
the basis of the inference. It has been noticed that there was a gradual
fall both in milk production and the weight of the cows.

Average weekly live weights of the cows.
TABLE IX.

October. November. December,

Cow Ist 2nd 3rd 4th 1st 2nd 3rd 4th  1st 2nd 3rd 4th
No. week week week week week week week week week week week week

258 1020 9% 98) 98 963 968 972 981 971 980 972 1000
319 1064 980 996 992 984 960 978 965 976 992 1012 1056
250 932 904 884 844 844 864 817 830 861 872 856 868
265 836 824 718 748 748 776 701 72t T 776 764 784
263 1020 1064 1032 992 1036 980 1044 1049 1016 1028 1032 1040
252 1036 1049 1013 1000 960 948 9,2 992 980 972 992 1100
But as this was found to happen in all and not confined to one particular
lot or treatment, it is not reasonable to say anything against any particular
fodder or treatment including the reduction of concentrates. It is quite
possible that the lactations and the seasons had their share in lowering the
milk yield and weights of the animals. However investigations of this sort
can be precise only if continued for longer time and over larger number
of cows in many lactations.
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Summary. Six cross bred cows were experimented upon to study tbe
effect of three fodders grown at the Central Farm Coimbatore, oT1 .the r.mlk
yield of cows at the Agricultural college dairy. They were divided into
three lots, each lot being given varyingbtreatrzents of iodder and

. The following indications are observed :— ’
Conczl:ltr;l:singTon the quantities of fodders used up b?f cows for rr.nlk
production the three fodders studied way be arranged in the decend}ng
order of the'r efficiency as guinea grass, fodder cholam and fodf:ler rnalxz}elz.

B. when the concentrates are reduced from the ftull ration a thi 't
increase occurs in the guantity of fodder cons-umed but the cost o t is
incrcase is negligible when compared to the saving effected by decreasing
fhe cgncznt::ctie:;tion of a third of the guantity of concentrates in the

roduc;tion ration of the cows is possible, justiliable and economical.

? Acknowledgement. The author's grateful thanks are due to R..C.
Broadfoot Esq, Principal, Agricultural College, Coirjnbato;e f}?r gr;mtim:_;
permission to work in the college dairy ar?d t.o Sri K., ag avachariar,
Lecturer in Agriculture for guiding the work wfnth tlrpely suggeshons. g

Sri V. Karunakaran Nair and M. Alafginswamx, the Dairy mana;jez s, ha
been of great help to me and their help is gratefully acknowledged.

The Hairy Caterpillar Pests of S. India.
By T. V. RAMAKRISHNA AYYAR, B.A, Ph. D,
Retired Government Entomologist, Coimbatore.

Among insect pests of economic importance all over the \'m;lrld the cre;
atures known as hairy caterpillars not only possess a very high degree o
i but are also very well known to all cultivators. $uch forms as
lmPOl.‘tancel th, the tussock moths, the web worm, tent caterpillars, brown
’:hi g:i’f}fsm?igér moths etc., are some of the notorious. members of this
c:tegory c;f insects in different parts of Europe efnd I:in;erlca. O(fi the ;\g::
species of hairy caterpillars found in South I.ndla_an nown un e;r er
1 names such as Kambli poochi (tamil), Kambli puzhu (mslayalam),
ot loca‘ u (telegu), Kambli hula (kanarese), etc., we have about two
Gongall purug ossessinc_'; different degrees of economic importance and
doze;l_ for;nf,agety of cultivated plants. A brief account of the general
?et::;:r:sl,geconomic importance and possible methods of control, is given
beloz.eneral Organisation and Bionomies. These caterpi.llarg are larval
forms of different kinds of moths. They are more or less Cylmdrlca_l creétures
. like and clothed with hairs. In length they range from an inch in the
O s o cies to three or four inches in the case of giants among them;
smaller e lly elongated and more or less of uniform kuild from head to
tht.ey are UtS U: tge thorécic region in some, and in many cases depressed
tail excep: ® dian dorsal region. In most of them the head is hemispherical
al??};?fh?ricic legs and the ten abdominal pro-legs are generally distinct.
an
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The clothing of hair varies a great deal. In some the covering is sparse
as inthe Syntomidae, in others the body is closely covered often with
the hairs long or short and closely arranged in tufts rising from
fleshy tubercles and in-transverse rows on the body as in Arctiidae and
Eupterotidae., and in some others the hairs on some regions of the body,
especially the head and throax, are ditferentiated into long tufts, elearly
marked off from the hairs of the other regions as in fussock worms (Lyman-
tridae) or arranged in closely packed brushlike pattern often in different
cryptic colors as in Lasiocampid larvae. The hairy clothing in some of these
forms is often found mixed up with sharp setae and poisonous nettling hairs
very irritating to the touch. This hairy protection arranged in different
patterns is evidently helpful in keeping away many a bird or reptile enemy.
Though there are a few individual variations in some forms, all these cater-
pillars behave more or less in the same manner and their life history and
habits are similar in many respects. They are mostly surface forms and
feed exposed without any special protective contrivances as is generally
found in many leaf rolling, shoot folding or boring caterpillars, though a
few like the sunn hemp caterpillar thrust their heads into seed pods. Some
of them, especially the Eupterotids as in the case of the moringa caterpillar
feed gregariously in hundreds together so that the plant surface becomes
uniformly covered with a blanket-like woolly covering of live caterpillars.
These caterpillars also possess the usual habit, like most moth larvae, of
hanging themselves on silk strands and getting widely distributed on the
food plant. They move about actively and some of them temporarily curl
up when disturbed, like millepedes. In the case of some like the notorious
red hairy caterpillar of groundnut (Amsacta albistriga) swarms of them
regularly march from field to field like locusts or army worms, regardless of
the dangersand impediments, feeding on almost everything green and
leaving behind them a trail of defoliated or skeletonised plants. We f{ind
these plagues occasionally blocking foot paths and public roads near fields.
Some years ago a swarm of these actually stopped and delayed a railway
train in the S. Arcot district ; they marched along the track in enormous
numbers and covered the railway road for a fairly good distance ; their
crushed bodies made the rails so slippery that the engine could nolt get
traction, with the result that the train had to stop and was able to proceed
only after the rails were completely cleared of these creatures. Some of
these creatures can become a domestic nuisance in some areas ; the red
hairy caterpillar plague often enters huts and dwellings in the pro'ximity of
groundnut fields and causes disturbance and affects children who often
come into contact with them unknowingly. In the submontane tracts
along the Western ghats the lichen and moss feeding dark brown hairy
torm (Asura conferta) invades houses and becomes a regular nuisance in
various ways during the post-monsoon months (August-November). The
nature of the irritation and discomiort casued to ocur bodies by coming into
contact with them vary with ditferent species and with the varying constitu-
tion of the persons affected ; in some persons the touch of the moringa
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caterpillar (Eupterote) or the Wooly bear of ragi (Amsacta lactinea) or the
Babul lasiocampid (Metanastria) causes not only wide spread irritation but
also gives rigse to eruptions on the body as in the case of neitling and
poisonous plants.

Life history. There is nothing very peculiar or striking in the life hist-
ories of these creatures, and very few variations are found. Each moth lays
a number of eggs ranging from 20 or 30 to as many as a thousand and
these are generally deposited in massess or clusters, each mass being
covered over by a felted hairy covering. The young ones hatching out of
these eggs move about often in company and feed on the green matter of
their respective food plants. As they grow and moult they separate and
when full fed pupate. Pupation is either on the plant itself or in some cases
in the soil ; in the former case the pupa is found enclosed in a hairy cocoon
made of silk and frass and in the latter case the creature goes two or more
inches below the soil and pupates inside an oval earthen coccon. The
incubation period of the pupa varies in different species; some of them,
especially the notorious red hairy caterpillar (Amsacta alkistriga) remains
underground in the pupa stage from September or October to the following
June or July. Thus the number of generations per year would vary, since
the pupation period varies from a fortnight or two in some to eight or nine -
months in others. The adults of hairy caterpillars are moths of varying
colors and sizes ; some are small and sombre while others have expansive
wings and display varying colors, often with spots, or patches in attractive
tints. Many moths exhibit an attraction to lights (Phototropism) and
hundreds are often found hovering about street lights and household
lamps. The moth of the domestic hairy caterpillar (Asura) noted above
displays this tropism in a pronounced degree. Though the adult moths are
winged in most species, some forms of female moths are wingless, e. g. the
castor tussock (Orgyia postica). The female in such cases appears as a
mass of flesh with legs and rarely moves from the place of emergence. The
life of the adults is as usual short and mating of the sexes takes place with-
in a day or two ; soon after mating or egglaying the parents die.

Economic importance. While some are extremely important as serious
crop pests others are either of minor importance or only occur occasionally
as sporadic local plagues. There are very few commonly cultivated plants
which escape the ettentions of one or more of these hairy creatures. The
tabular statement below gives briefly the name, group, food plants, status
and other information worthy of note of the forms so far noted from S. India,
which are associated with cultivated plants. However, a few words on
some of the important species among them call for some special attention on
the part of agriculturists. The most important of these economic forms in
S, India is the Red hairy caterpillar (Amsacta albistriga, M.). While it is
almost omnivorous in food habits it exhibits a special liking to dry crops
like groundnut, cumbu, sorghum and pulses. The wide spread extension of
groundnut cultivation throughout the presidency within the past decade or
two has helped this insect to distribute itself widely in the different tracts
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of the province; until a few years ago it was a pest only in parts of the
coromandal coast districts of S. Arcot, Chingleput etc.; but now we have it
in the N. Circars, Mysore and Ceded districts, not to speak of its activities in
the southern areas of Madura, Tinnevelly and Ramnad districts. This insect
is fouTld specially partial to red soil areas but so far it has not attracted the
attention of the cultivator along the West coast tracts. Between this pest
and mc_>st of the other members of this hairy group of the plains there is a
very wide qulf, since not one of the latter has approached it either in its
wide distribution or in the extent of damage caused, and we have had
ha-rdly any report of a very serious nature about any of the other species of
this group. The tussock caterpillars of Castor, Gogu, Paddy, Mango, etc
spp. Euproctis, Psalis etc. and the wooly bear caterpil'ar of ragli pulses' etc'
(Amsagta lactinia) may be ranked next; the wooly bear is genelrally founci
on ragi, pulses etc. but is not a reqular pest like the red hairy caterpillar
It is recorded as a serious pest in Gujarat. The castor plant often sufferr;
badly from species of Euproctis and Orgyia. The hairy caterpillars on the
sun.n hemp plant (spp. of Utetheisa and Argina) also become occasionally
ser1ou§ in parts of the Northern Circars and the Southern districts of Ramnad
and Tinnevelly, Castor and Banana suffer sometimes badly from sporadic
attacks of the dark brown hairy caterpillar (Pericollia ricin). The yellow
;Incll da'rk hairy caterpillar (Diacrisia obliqua) which is a well .known gest in
S.. 1 :Ccllll: ?:ioc;allej the thar hairy.caterpillar by authors, though found in
o . . so destructive or widely distributed. It ig generally noted
. su m?ntane areas along the west coast and is chiefly a feeder on
wild plants, like lantana, mimosa etc., though occasionally noted also on
sweet potato and wild convolvulaceae in Malabar. The blanket caterpillar
(Eujc?terote mollifera) is a well distributed creature and is found oi the
rs;r:;izstz;ehall c;wer the province often found covering the main stems and
oo browl;nbl;)ejj. C(;I;I:egyz;ﬁ}}:u? hairy llarva (Thiacidas postica) with
: . ong pale whitish i i
cs;ire}ianfo;]s habit and is well distributed in the dry dist:icts}.lau'i’iiaZciaS;:Ez
ali ) of the cc;mp]ete skgletonising of large ficus trees (Banyan, Peepul etc.)
oo }?e:‘;r:g; oml:l r9admde avenues and meadows is caused by the grey
e e foundlcz:zma;qtr Taterpilla.r (Hypsa ficus); similarly the Ailanthus tree
A e r; fe éozfmgjtfzhatedd then by' the hairy caterpillar (Eligma
or three years 1 have also corrneeart]o iilj;n i;st:t'& N obe paat two
caterpillar pest in the Cardamom plantations 6?0‘15
especially in parts of Coorg. So far as [ could mal(:ng
to be allied to the moringa caterpillar and is probab(Ia N
(E. Canaraica, M.} previously noted from the ghat re;ig
Control. Methods of control against hairy caterpillars attacki It
vated crops depend mainly on the life habits of each speci ool
the exter_mt and nature of the damage caused by it and thep?;:;esl Conzle?'l o
Some minor pests like the Paddy hairy caterpillar (Psa]i:l s oo 1)10319'
sweet potato syntomid (Eychromia polymena L) or the ficus tusssgﬁrf?emz

outbreaks of a hairy

t the insect appears
species of Eupterote
ns of Mysore.

the Western ghats, °
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nuda F.) etc. do not generally demand any serious altention. Advantage
should be taken of such habits as egg laying in masses, gregarious feeding,
pupating underground or in masses on the food plant, atiraction to lights,
or special traps etc.—so that the pest can be checked effectively and econo-
mically by tackling them at such stages. Handpicking and destruction of
the first emerging moths and egg clusters, collection and destruction of
gregariously feeding larvae, trapping of phototropic moths by means of
light traps, ploughing up the soil of a badly infested field to destroy the
underground pupae to check future generation—all these are methods
which will prove effective and very practicable. When such feasible methods
are not adopted at the proper time and the pest allowed to increase and the
caterpillars become a plague it will be found very difficult, expensive and
even impossible in some cases to check them. Of course to resort to these
timely and suitable measures the cultivator has to get some acquaintance
with the main points in the life history and habits of these pests in his tract;
it is evident from this how important and helpful it will be for every
cultivator to get some genercl knowledge of his crop pests. In the case of
the Red hairy caterpillar the following were the chief instructions given to
cultivators in badly infested areas and these might be followed in all such
cases. (1) During the three or four days after each good shower in May—
June even litile boys may be employed to hand pick the moths which
appear late in the evenings in the fields that were badly infested the
previous seasor.. Each boy will be able to collect hundreds and these can
be killed easily by crushing or burying them deep. The moths are very
inactive at this time. (2) Keep light traps at dusk. These lights will
attract numbers of moths and they can also be killed easily. The destru-
ction of one moth is equal to the destruction of 800 or 1000 caterpillars and
so this is the best method of control for the pest. Those fields that were
badly infested the previous season may also be ploughed in summer to
bring up the underground pupae. In some fields they might be found in
heaps of thousands and in one or two cases several bushels of these date
seed like pupae were collected. These can be crushed or exposed when
birds destroy them quickly. Spraying, dusting, or trapping with chemicals,
though effective may not be found practicable propositions in this country
at present, not only from the point of view of economy, but also irom the
point of view of risks attending the use of poisons. In India insecticides
and spraying machines can only be suggested for ordinary field crops when
cheap local insecticides and applicances become easily available and
when the standard of literacy of our average farmer improves. In the case
of serious plagues of these caterpillars when they often move f{rom field to
field in swarms the progress of the moving hordes can be checked by
digging trenches and entrapping them and isolating the uninfested area.
The frequent attacks of the red hairy caterpillar in parts of S. India during
the past decades had become so serious that gcvernment had to resort to
legislative measures in connection with this pest, and a pest act is enforced
during certain months of the year (generally from June to October) in

445
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notoriously infested areas, and cultivators are compelled to carry out certain
stipulated measures chiefly those noted above, to control the pest. No
other caterpillar has become such a serious pest in S. India till now.

Though some of these caterpillars are subject to the attacks of
hymenopterous and tachinid parasites and sometimes to bacterial diseases,
we have not as yvet secured sufficient data or material as regards their

natural enemies and their possibilities for utilisin

control of these pests.

g themin the biological

* Some South Indian Hairy Caterpillars of Economic Importance.

Popular and General form of moth and | Chief food .
Scientific Name. caterpillar, plant. Remarks.
Family Arctiidae

Red hairy cater- Moth with whitish brown | Ground- The most serious of
pillar | wings and the abdomen with nut, all the South Indian

Amsacta red bands. Caterpillar brown millets, forms (pupates
albistriga, W. to reddish with dark mark- pulses, under-ground),

The black wooly

ings.

Moth beautifully white with

Millets and

Not a regular pest

bear pink and dark markings. pulses, though serious when
Estigmene Caterpillars black and pro- sporadic.
lactinea, H. fusely hairy moving like a
i bear, ’
Black castor hairy Moth—upper wings greyish |Castor, Sometimes bad on
caterpillar| brown, lower wings reddish |banana and castor and garden
Pericallia ricini, F, with dark patches. Cater- | pulses, crops.
pillar dark grey well covered
with hairs.
Sunn hemp hairy Moth—upper wings spotted |Sann hemp.| Often serious on
caterpillar) with red and black, lower sunn hemp; moth
Utetheisa pulchella, L. wings pale white with dark flies during the day.
patches along margin. Cater-
pillar durk with red angd
white markings,
Behar hairy cater. Wings pale yellowish with |Sweet A serious pest on
pillar| isolated dark spots, sbdomen potato | various crops in
Diacrisia obligua, W.| orange and spotted. Cater- Lantana.| parts of North India
pillar stout pale brown with
vellowish cross bands and
profusely hairy.
The household Small orange colourcd moth | Feeds on Often a nuisance in
hairy caterpillar | with durk patches on tore- |lichen, houses in villages
Asura conferta, W, wings and wlong margin of | moss etc,, near ghats during

Small cholam ear-
head hairy larva
Celama interneila, W.

hind wings. Caterpillar small
dark with orunge spots und
very hairy.

Small pale white moth. Small
greyish caterpillar.

on walls of
houses, tiles
etc, isa
domestic
pest.

On cholam
ears and
mango
leaves,

the rains.

Of minor
importance,

* There are also found a few cater
Microlepidoptera and other moth famili
having any economjc importance are included here.

pillars which are more or less hairy among
es but onl

y the more conspicuous of these

{5@ (uh‘anI(u‘&)

HYPBA FICUS

{Red hainy caterpitlan )
AMBACTA ALBISTRIGA

....................... ‘—-—-»—»«nww»‘»~-~—§-—~——-—-—----—~—»»—--—~_—-._'.._-..-\.._.

AN

MKI«M thed (’ahf\};( Hasi
LLIGMA  NARCISRUS

. (%S* ook “haivy mw:ydlm)
ESTIGMENE LACTINEA

\ / & mzétny‘).
- Bunndiwn ¢ by,
MEIBA. PULGHELLA GREVIA POBTIEA

S it ol

(‘ﬁ‘& eab’li}u{(at cn cadler) an mardnga’ )

SEYPROOTID FRATERRA s EUPTERBTAGMPLLITRRA

Some South Indian Hairy Caterpillars.
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Popular and General form of moth and Chief food
Scientific Name. caterpillar. plant. Remarks.
Family Lymantriidae
Red Tussock cater- | Yellow winged moth. Cater- |Castor, red | Sometimes sporadic
pillar| pillar dark brownish red with gram, on castor,

Euproctis
Sfraterna, M,
Yellow striped tus-
sock caterpillar

Euproctis
scintillans, E.

Castor tussock
Orgyia postica, W

Babul' Tussock
Bupractis lunata, W.
Paddy yellow hairy
caterpillar
Psalis sccuris, Hb.

Fig Tussock cater-
pillar

Perina nuda, F.

Zyzyphus hairy
caterpillar
Thiacidas postica, W.

Teahairy caterpillar
Dasychira horse-
ficldi, S
Tea and Castor
tussock
Olsne mendosa, H.

Family Hypsidae
Ficus hairy cater-
pillar
Hypsa ficus, F.

Sunn hemp bairy
caterpillur of
orange moth

Argina cribraria, C.

Sunn hemp cater-
pillar of crimson
moth

Agrina syringa. C.

Family
Lasiocampidae
Babul hairy cater-
pillar

Metanastria .
hyrtuca, C.

tussock hairs on head.

Moth like E. fraterna but the
wings with bigger pale pat-
ches. Caterpillar similar to
E. fraterna but with a longi-
tudinal dorsal yellow stripe.

Female wingless, male small
dark hrown moth. Caterpillar
brownish with tussock hairs.

A smallyellowish white moth.
Small greyish caterpillar.

Pale grass yellow moth fore-
wings yellowish. Caterpillar
with red and dark markings
and long tufts of hairs.

Male forewing hyaline, fe-
male pale yellowish. Greyish
green larva with tufts of hair
on all sides.

Upper wings greyish lower
ones pale white. Pale gre-
yish larvae with close cover-
ing of long hairs.

Grey coloured moth. Grey
larvae.

Brownish moth. Caterpillar
is like that of D. horsefieldi, S.

Pale yellowish moth with
yellow and black markings
at base of forewing. Cater-
pillar dark brown with white,
yellow and reddish markings.

Wings orange coloured and
with dark spots. Caterpillar
like that of Utctheisa pul-
chella.

Caterpillar like that of
Utctheisa pulchebla.

A large grey brown moth
with shady patches on wings.
Long grey larva fully covered
with puisonous hairs.

cotton, rose

Mango,
gogu etc.

Castor.

Acacia ara-
bica (Babul)

Paddy,
grasses,

Ficus spyp.,
Jak.

Ber
(Zyzyphus

jujuba). |

Tea.

Castor, red
gram,

Ficus spp.

Sunn hemp,

Babul. Pari-
jath (Nyct-
anthes),

cotton etc,

Rarely serious.

Often serious on
castor, pupates on
the plant,

Sometimes very bad
on the babul tree.

Very rarely serious.

A minor pest.

Sometimes found in
hundreds on the
food plant,

Sometimes sporadic
1n tea areas.

Do.

Sometimes very
serious on Ficus
trees.

Occasionally bad.

Rarely serious.
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Popular and
Scientific Name.

Family Eupterotidae
Moringa hairy
caterpillar
Eupterote
wiollifora, W.

Paddy Eupterotid
Nisaga simplox, W,

Cardamom hairy
caterpillar
Eupterote
canaraica, M.

Family Saturniidae

The wild silkworm
Cricula
trifenestrota, 1.

Family Syntomidae

The sweet potato
syntomid
Euchromia
polymena, L.

Family Noctuidae

Aijlanthus hairy
caterpillar
Eligma narcissus, C.

Bringal leaf folder.

Eublcmma
clivacea, W,

Brinjal hairy
caterpillar,
Cryptothrips
occulta, S.

| Durk brown caterpillar cav-

t

General form of moth and
catterpillar.

i

!
Chiet food |

plant,

Large pale yellowish moth. IMoringu.
Long greyish caterpillar with ’

irritating hairs,

Brownish yellow with dark
murkings on wings. Blackish
caterpillar with yellow mark-
ings.

A reddish brown moth,
brown hairy caterpillar,

Pale

Large pale brown moth with
cye like spots on all wings.

ered with tufts of hairs which
are poisonous and irritating. |

Dark moth with orange spots
on wings and red bands on
abdomen. Caterpillar not
very hairy.

|

A large beautiful moth yello-
wish with pale and dark
stripes on wing. Long larva
with red and black bands and
yvellowish head and covered
with slender hairs.

Olive green in colour with
hiud wings alone pale whit-
ish. Medivm sized cater-
pillar violet brown with
yellow spots and huairy.

A small grey brown moth.
Small caterpillar very hairy
and with long yvellow streak
along dorsal side.

Paddy.

Curdamom.

Cashew and
mango.

Sweet
potato.

Adlanthus
sxcelsa an
ornamental
trec in
Coimbatore
area,
Brinjal,

Brinjul.

|

Remarks.

Often found on this
trce in thousunds.

Found occasionally
in some numbers in
Ganjam district.

Found in thousands
on cardamom and
other low growing
crops chiefly in
Coorg and parts of
the western ghats,

Cocoon of hairs and
sitk, golden yellow
and found in masses
on the tree; the
caterpillars feed to-
gether in numbers.

Sometimes serious
on sweet potato in
Travancore.

Found often in num-
bers on the tree.
Pupa also on tree
stem inside a pale
silken cocoon.

Sometimes bad on
brinjal as a leaf fold-
ing pest.

Often very bad on
brinjal fohage, espe-
cially  in  Malabar.
Feeds gregariously
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SELECTED ARTICLE
The Collective Farm System in Russia.
By Dr. HAROLD H. MANN
(formerly Director of Agriculture, Bombay)
Woburn Expesrimental Station, England.

The story of co-operation in Russia has been different, both in its history
and in the final form which it has now reached, from anything that has happened,
in any other country in the world. It began about the end of the last century on
}Jines similar to those in other countries and although it was distrusted by the
Government of Imperial Russia. yet it developed very rapidly. Before the great
world war the Co-operative societies numbered at least 27,000 chiefly for the
supply of agricultural credit. The Communist Revolution in 1917, destroyed
almost the whole of the previous structure, specially so far as credit societies
were concerned and what was left became for the time being practically a Stute

Department.

A reaction took place in 1921 with the re-creation of the Co-operative move-
ment. So faras agricultural co-operative societies were concerned at this period
the members were individual peasants, and they were very largely used for the
purpose of combined purchase or combined sale. In the palmiest days of the
*New Economic Policy’, as it was called, the number of members of such
societies became over eleven millions or about half the peasant population of

the country.

A new epoch, however, opened in 1928, and since that time while ordinary
co-operation, as we have known it elsewhere has tended to decline, the organis-
ation of communal agriculture has gone further than in any part of the world
and been conducted on co-operative lines. The extent to which other forms of
co-operative work have declined can be judged by the abolition of the urban
consumers’ movement in 1935—a form of co-oper:tion which, when [ first
went to Russia in 1930, seemed universal and seemed likely to absorb all shop-

keeping in the country.

But rural co-operation, centered round the collective farm, has developed
marvellouslty; though with many changes of policy, many setbacks, and at one
stage a narrowly avoided collapse, till it bas become almost universal, either in
the form of the ccllective farms themselves or in the rural ¢onsumers’ move-
ment which acts as a buyer of agricultural produce. In the present article I will
limit myself toan account of the organisation and working of the collective
farms themselves both as recorded in published reports, and also as [ have seen

it myself in the country,

It is well known that the ownership of ]Jand in Russia has been in some sense
commural- throughout the whole of history. It was only in the second half of
the 19th century that the idea of peasant ownership came in the front, This
being the case the transformation to a collective system, though full of difficulty
was not nearly so revolutionary as it would be, for example, in India, where
individual possession of land has very long history and is very deep-seated in the
minds of the rural population. All the same, one of the first results of the com-
munist Revolution in 1917 was the seizure of almost the whole of the agricultural
land by the peasants. The large estates of the landlords were split up and, in
spite of Communist theory, it looked as if the whole land would become a mass of
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individual peasant holdings,
the State, demanded a much
ever taken hefore.

;l;(?,?tﬂh.{)f cour_se the community as represented by
eater +hare in the produce thah the State had

This continued, as [ have already s
was made to reconvert the m
area, into a communal holdin

288 Of 1 ’_“‘_]» until 1928. when a genuine attempt
, . m.dl\flduql holdings in a village or similar
different views as to what the :aturtet(l:flst}tllme however, there were a good muny
it should go in taki . € communal holding should be, how far
area should be treﬂlre‘iiﬂccoum.‘)f all the possessions of ench peasant hov;v far the
There were some, jn fu?:: on: anq ulso how far the management shouid be unified.
should be commu.nalised wh 0 vashed thut everything possessed by the peasants
individuals but to the colmtmzt,'l(s to say, should be treated as belonging not to
that no peasa ini y asa whole Some wentso fa d ide
cow, ’l‘:ere ;:ss);otliﬂd h.o}:d ’"filv|du,,1)y even his house, his POL\I:rl;S()t:-)nL;?lsi:?;;
the situation but it wn-Tse':‘;we;s,t ﬂ?Pei“;Ed " If this view was likely to dominate
the country, and as always resisted by the peasants over the greater
\ r purt of
large proportion t:fe :lensul]t-Of nttem?ts to enforce it led to the Slﬂughtt‘l‘ Ofpl:xvefy
1933, 1 funcy indeed th'e tvestock in the country in 1932and the early part of
breakdown at this “med:l the whole of Soviet system came more nearly toa
) 1an any other period of its history, largely owing to the

resistance of the
peasants -
was- demanded, ! to the complete collectivisation of property which

As has so oft :

Revolution, the ﬂi':h:;‘f:pened during the re-organisation of Russia since the
part of 1933, and a ver ]fles realnsefi ,"'e dangerous position of things in the earl
inspiration of Stalin ;’he’;’:‘;’“? ddG‘Cl.Sdlon was made at this time largely under thz
large part of o y m' ividual ownership was recognis

of his own; t(l))eas(:lsnt ° Possessions. He was encouraged toiu‘veei (x:,ielll;i: vci:\z
cottage and ;urrosnd§ess chickens 'nnd small animals of similar kind ; to hguve a
time the general 'ng garden which belonged to himself; while nt'the same
communal basis ;:ru.ultur? of each collective unit continued to be run on a
per cent of th(; rur:l rliisnud‘tilsl;hat.ﬂt the present time it is estimated that four

" land el n Russia (1935) form the pri
4nds belonging individually, to the members of collec?ir\::nftair:sardens and other

~ From 1933 th isati ;
Said that the colleciips 1o S become fuirly stable, and [ think it may be
:)e.nsnnts, and works (at an;r:\t:yis::er: f(;{rlku“ia is now well understood t;y the
riction or tron ; . irly suceessful season) wi
ald fashioned :(1)3:}::“ ls’l‘t:-e case with the agricultural Ol‘ganislt;:)lr:hofn: :z:-
close co-operation bet)»:ee ;,s tesult has, however, only been achieved by u very
had been prepared to ; n the State and the collective farms, Unless the St
invest an enormous amount of capital in mnkingsit e:s ?(i:
the success of the collectiv +and unless it had, moreover, been prepared to ;ake
the present organisation ¢ system one of its primary purposes, I am sure that
result of my Russian obsecou’d- not have reached success. In fact, 1 feel (asa
agricultural system its Gorvatxons), if any country wished to deVﬁlO.P a collective
existence and must b vernment must make this a primary pu f i
s © prepared to invest capital and energy in;;thsots:lg:lel::

make it a success, which j
. is far beyond anythi i
ed by any Government in the world outsige Il{[::isv:;)wh seema to have been realis-

Let me now try to describs=

X the organisati .
Russia at the present moment. fanisation of a typical collective farm in

The are
2 of such a farm may include one or more

(4] 8 y 2 4 2 h over a
i m' H 3 acres upto 1_000 acres ‘houﬂ

orn-g mng t ts Of South Russiﬂ a COHect'
gr eater pﬂ]t of the nmain ¢ ~growin rac ive lﬂr"l

will usually contain so
me-where from 2,000
furm is m : 000 to 6 000 acres, U ;
ade 50 as to include one or more villages and lhereS::;ll}:;eet:e:ol};elc'ttltvle
ery little
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cutting up of the old villages in order to make more convenient collective farms,
In 1934 the average area per household in collective furms amounted to nearly
16 acres of which it was stated that nearly 13 acres were under grain or similar
crops. Naturally this figure would vary enormously over different classess of
cultivation and over different parts of the country, but the figures [ have given
are to give an idea of what is aimed at in these farms. Owing to the demand
for labour in that rapidly developing industrial system in the towns and also for
extending agriculture into new tracts in Siberia and elsewhere, the area per
household has tended to increase since the collective farm system was first
organised about 1928. It must be realised at once that in a collectivised village
# peasant must either join the collective farm or cease to hold any land at all
beyond the garden attached to his own house. Membership, however, is nota
right of any inhabitant of a village and members can be expelled by the general
meeting of the collective farm and new members likewise admitted even from

other villages.

Such a collective
and will have received grants of land from the Stat
its use for ever. Its property includes the arable la
ground of the village central farm buidlings, work 2
cormmon herds of cattle, pigs, sheep or poultry.

The collective farm is governed by a small committee, elected from their
own members for two years. The land is worked without reference to its pre-
vious ownership in the most economic way and the actual work of the farm is
carried on hy ** brigades” each under a leader appointed by the committee. The
“ brigades ” contain both men end women, while the care of livestock is usu-

ally a matter for the men.
But it must be clearly understood that the cropping of such a collective farm
is not entirely at the option of the committee. Each collective farm receives
each year from the Goverament a plan specifying how much grain and
similar crops is to be grows, while for cash crops they are expected to grow
a definite minimum of each of the products for which the place is suitable, for
sale to the State factories. In fact, a contract has to be entered into at the
beginning of each year with the State factories specifying the minimum amount
for which any individual collective farm will be responsible.
by the State is usually, though not always
dvice will normally be taken, though the
in a greater part of Russia the

farm as I have described is now a legal constituted body
e. which are to be devoted to

nd and the common grazing
nimals, implements and the

An agricultural expert appointed
attached to a collective farm and hisa
committee, are not compelled to do so. Further,
State has established what are called Machine Tractor stations and from these,
implements and tractors can be hired which are beyond the capacity of each
collective farm to purchase for themselves, and seed and manures can also be
obtained from them. The use of all the implements for the production of acrop
including the use of tractors, will usually be charged at about one-sixth to one-
fourth the normal yield of the crop grown and this will be paid for in kind.

therefore, grown by the members of the collective farm with
the assistance of seed, manure and implements as well as advice obtained from
the nearest Machine Tractor station. When each crop is ready for harvest the
whole is reaped and remains at the disposal of the Committee, of the collective
farm. From the products so obtained the charges jncurred in its production,
including the land revenue payable to the State. have first to be set aside. In
fact, the order in which the produce is disposed of will normally be as {ollows:

santity of grain or other crop per acre amounting to
This might be considered as

The crops are,

1. Deliveryof a fixed g
about one-sixth of the average yield to the State.
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a form of land revenue but it is rather in the nature of a forced sale at a price
which is only a fraction of that obtainable in the market. In the great grain-
growing area of the Ukraine the amount of grain delivered under this arrange-
ment amounts to about one to one and a half maunds per acre. It is a fixed
amount based on the average yield.

2. The payment to the Machine Tractor Stition for supplies of the manure,

seed and advice, together with the hire of implements during the growth of the
crops.

After these two payments have been made the rest of the produce belongs to
the collective farm. Such a proportion of it asis necessary to pay the cash
requirements is sold in the market collectively, and out of money so obtained
the following items are paid for (1) the subsistence wages of the members of the
collective farm which have been paid during the growth of the crop, or other
wages due to the workers. I will deal with these wages later; (2) the agricultural
tax payable to the State and amounting to about one fortieth of the cash income
(3) ull costs of production other than those due to Machine Tractor station;
(4) the administrative costs of the collective farm which must not exceed 2 per
cent of the cash income, (5) the purchase of equipment designed to increase the
production of the collective farm and (6) any other expenditure for the improve-
ment of the collective farm which is decided upon by the general meeting.

The whole organisation is simple except so far as concerns the wages pay-
able to the workers on the collective farm during the production of the crops.
To subsistence wages paid during the growth of crops, is added the amount
which is earned by the worker according te the quality of his work, so thata
small amount will be payable to each worker during the growing season and, it
may be a larger amount at the end of the year when the produce has been sold.
The calculation of the amount due finally to any individual worker is one of the
most interesting features of the collective farm system. All farm labour is divi-.
ded into seven groups according to the quality ot the work done. In the highest
of these groups which includes the best workers on the farm, each day’s work is
counted as two “ Jabour days " In the lowest grade, on the other hand, a day's
work is only counted a half a ** labour day . This unit of labour represents the
amount which might be expected from an ordinary good labourer without special
skill. 1f the amount of work done or the quality of work improves, the worker
will be advanced to a higher group. If, on the other hand, it declines a worker
may be put down to a lower group. The whole decision in this matter being
made by the Committee of the collective farm,

After the payments which have been mentioned have Leen made the whole of

the remaining produce is divided among the members of the collective furm
who can store it or sell it or use it at their own free will. Most of it is. I
fancy, sold to a rural co-operative society and this is the method which is genera-
ly favoured by the state authorities.. Though there is no restriction on private
sale of produce, yet it must be understood that this cannot lead to the growth of
a private merchant’s business because any such business is not permitted. If the

sale, in fact is not made to a co-operative body it can oily be made, at least
in theory to an actual consumer.

The general system which I have described has not been reached all at once
and it is quite possible that the organisation has not reached its final methods,
Up to the present there has been such a demand for labour in connection with
the ncw industrial development in Russia that there has been no pressure of
population in the villages but, on the other hand the tendency has been for the
number of members of any particular farm to decrease, This may not always be
so and if the amount of land per member decreases it may bring back poverty
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again where the collective farm system has temporarily removed it. The safe-
guard against this is represented of course by the enormous undeveloped areas
in Russia, to which any excess population can go and will be able to go for many
years to come, where every assistance will be given to new colonists who try to
make an agricultural country from an undeveloped waste.

1t will be seen that the system, if properly worked, should lead to the most
efficient working of the land within the area of a collective farm, and as a result
the actual production from the land is now tending to rise quite rapidly. To
obtain this result of course means an enormous State organisation to assist the
collective farm to make the best use of its land. Experience in Russia, as else-
where has shown very clearly that there is no magic in the conversion of a large
number of small scattered individual holdings into a collective farm. In fact,
experience has shown that the production of such a collective farm may be less
than that obtained by the members working each on his own holding, Itisonly
where there is good leadership and satisfactory knowledge that the desired end
can be achieved. And it would astonish anyone who has not been to Russia to see
the amount of energy and training which has been expended in order to obtain
the necessary amount of village leadership and to make available the requisite
skill to the collective farms. In the absence of these two necessary things the
collective farm system almost collapsed. With their gradual improvement and
the consequent increase of production, the whole system seems to have passed
beyond tbe criticul stage and is now likely to become a permanent feature of
rural economy in Russia. )

I have not time in the present article to discuss the extent to which any simi-
lar scheme of collective farming is suitable for India. There are many difficul-
ties in addition to those which have been met in Russia. Some of these are the
intense pride in land ownership and all that tbi§ involv.es,. the abs'ence of unde-
veloped areas to anything like the same extent as in R.usm.a into which the excess
population could be drafted, the absence of industrialisation ' of the country to
anything like the same extent as has been attempted in Russia, and ﬁna]ly.. the
existence of a large * middle-man” class whether existing as landlords, private
merchants, money lenders, etc., all of whom had to be * liquidated” in Russia
before the collective farm system could be a success. Unless these difficulties
can be met and got rid of I do not think that the success of any collective farm
system in India is likely to occur. Whether they can be_a got out of.the way,
except in a revolutionary period, is matter on which ODIDIOFIS may differ.. But
if tbese hindrances can be met, | think there is something tosay for t.he
collectivisation of agriculture as a8 means of improving the standard. 91‘ life
of the rural population in Indis, and the raising of the rural communities out
of the abyss of bankruptcy in which they now lie. (Ths Nagpur Agricultural
Colicge Magaszine Vol XIII No 3.)

ABSTRACTS

Some Biological aspects of the Storage of Fruit. By V. H. Blackman. Science
Progress 33 : 417—434 (January 1939).

The paper presents a review of the results of some recent biological investi-
gations on the storage of fruits. The Introductory paragraphs are devoted to a
consideration of the processes of canning and refrigeration which bave greatly
extended the storage life of food products by replacing the old c.rude processes
of salting and drying. The fruit, being a senescent organ, the object of storage
is to retard the rate of biological processes responsible for decay.



14 ' i
0 The Madras Agricultural Journal [Vol. xxvii, No. 4.

The auth i i i
fmit, ° out X:))x;i(lls;l:'zsce;sg:he various physiological changes tuking place in the
uit. csses are recognised—(1) s i
fruit. | ma . surface evaporati ir-
(3) radiation and (4) evolution of volatile substances, Ofr’theseonr((szl))i:ffil)gl:

the most impo tant i [ ) v stive
rt: process influenci i i
( N ing the s torﬂge Of fl'lllt receives exhaustive

That there i
there is one froerl(fhaent)(i:(r:r;?erﬂtm:e C(?efﬁcicnt for the rate of respiration just as
strated by Kidd and West roefatc;lons in general, has been experimentally demon-
Data are given to demonstrat e Low Temperature Research Station, Cambridge.
ation and on the storage )'frfl efthe effect of temperature on the rate of respir-
varieties of apples at tem;Q:rgtuzr,:sp]rzsr;gifwgr?pminﬁ the srorage life of different
ing asid et S rom—1°c~-18°c it issh .
teripemet:t}'l: S:Z:lc(:io]\:]u,x;’o?s_efft‘ct of very low temperature kn:v‘:,: :\Zaf"l?v:-
period is lengthened fr?) ';h”e the mean life at 18°c is only 6—8 wecks, the
found to show that the tm to 8 months at 3°c or 5°c. These data were further
same order as that for rei?i‘::::oturi: coeMicient for the rateof decay is in the
ship between respiration ;md the Zt;rig(;bl};fgirp?:usittrsming the intimate relation-

Interesti
Jife history ]:::n:h:\imark“ble correlation is brought out between the phases of
senscence of fruit ses of respiration of fruits. The phases of growth and
tion life of the fruiv:edr.e founfj to correspond closely to the stages of the respira-
in respiratory. rute (;sm;)gu:sh.ed as (1? pre-climacteric phase characterised fall
marking the beginn'in ) ; ; climacteric stage when the rate of the process rises
marks the climax of t}f o e senscent stage and (3) post-climacteric stage which
cold storage, the low t € respiratory rate which then falls again.  In relation to
tory maximum duri emrf;{'ature greatly delays the development of the respira-
negative corelation bI f ‘which period the ripening of the fruit occurs. The
due 1o the on etween temperature and storage life is thus explained
retardation of the rate of respiration. "

The
in the rii:;};:; i;;r;:):x; proie.eds to trace the discovery of the action of ethylene
the respiratory rate tlbs wb ieh was found to be due to its power in increasing
Commercially th b.ere y hastening the appearance of the climacteric rise
y the substance has been widely used for treating horticultu;ul.

produce by releasin m
y the co é i i i
produce b g pressed gas from cylinders in railway trucks during

The auth 8 .
emanate n vo(l):t:;ela:es}, another recent discovery, viz., the capacity of apples to
further confirmed b‘uﬂsltﬂ’r.lce comp'x'wreble to ethylene. This observation was
consistent with ethy] e ' pea test metl:od of Smith and Gane who got results
discoverics, Kidd ang\;le zvshthe responsible agent. Further elaborating these
cides with the climacte:'St showed that (1) the main production from apple coin-
over other immatore | ic rise in rGS.pll'ﬂtOTy rate and (2) apple vapour passed
thus revealed, that ** i ruits (]UIC.kIy induces ripening. The surprising fact is
-inter action 'those ﬂl‘nta populahon _°f stored apples, there is some sort of social
and bring tiwm ra i?i] ripen first .mf}}lence their fellows by their exhalation
peurs (but not oran‘ pidly to maturity.” Besides apples, bananas. peaches and

Apple vapour bg.es or grapes) were found to give off this activating vapour,
demonstrated in a e;ng comparable in its action to ethylene, the latter has been
all'stages of dev ]pp e vapour and fo“l?d to be produced in varying quantities in
initiation of ri ee opment of the fruit which suggests the inference that the
stimulatic hP ning ur}der nut.ural conditions may be due to a process of auto-

n, the epple tissue being stimulated by its self-produced ethylene.

The au : ..
browning o;l:(}))r m(fntlons th‘f injury to frujt known as scald characterised by
¢ surface resulting from storage in closed chambers. The nature
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of the injury thougb‘still obscure, is attributed to the acctmulation at the sur-
face of the jruit of some volatile substances which can be avoided by oiled paper
wraps which are supposed to facilitate the nbsorption of these substances.

The modern gas storage developed by Kidd and West is next described ; it is
based upon the principle of allowing the fruit to narcotise itself by the accu-
mulation of the end product of respiration, Carbon dioxide, during storage in
closed chamber. The fruit in a closed store is however exposed to the injury
resulting from the excessive accumulation of one gas over the other which in the
case of certain fruits may be neutralised by *regulated ventilation " while in
certain other cases the system of chemical absorption may be necessary. To get
over certain difficulties like the low-temperature break down, the system of
refrigerated gas storage is now extensively employed by which gas storage is
combined with some degrees of refrigeration. Although the physiological aspects
of gas storage are still obscure, it has been recently observed that carbon dioxide
though usually depressing respiration may at some stages of growth cause a rise
in respiratory rate.

In the next part of the review is discussed the place occupied by fruit
anatomy, in problems of fruit storage. Emphasizing the inter-dependence bet-
ween physiology snd anatomy, it is stated that in a gas store it is not the
atmosphere of the store to which the fruit reacts but its own i.ternal atmos-
phere”. Figures are given to show the correlation between respiratory activity
on the one hand and cell size and number of cells respectively on the other,
Measurements of inter-cellular atmosphere showed differences in the concentra-
tion of carbon dioxide and oxygen between internul and external atmosphere
and the curves of these as well as of the respiratory activity are roughly parallel
when plotted against time. The ratios of the corresponding values on the two
curves give some measure of the porosity of the apple.
nsideration of the importance of previous
The manurial experiments of Kidd and
lone or combined with nitrogen or

THE next portion is devoted to a co
history of fruit in relation to storage.
West showed that potassium either given a
phosphorus markedly increased the storage life of oranges.

In the concluding paragraphs the mycological aspects of fruit storage are
discussed. Wastage in a store due to fungal invasion is coutrolled not only by
the natural resistance of the fruit but also by the degree of infection of the
surface of the fruit. The method elaborated by Gregory and Horne to estimate
the rate of radial advance of the fungus which gives a measure of the resistance
of the fruit concerned is described and Horne's numerous studies of resistance
1o fungal invasion under a variety of conditions discussed. The results showed

{hat while potassium heightens resistance, nitrogen reduces it. Thus the in-
crease in storage life obtained by potash manuring may certainly be due to a
physiological effect of potassium in retarding fungal invasion. The resistance
of apple to fungal attack is also reduced with lapse of time. V. T.B.

The Relation of Copper and Zinc Salts to Leaf Structure. Reed, H. S.: Amer.

Jour. Bot. 263 (1939) 29--33.

Tomato plants grown in copper-deficient nutrient solutions showed characte-
ristic dwarfing, involution of the leaflets, color change. and eventual necrosis.
At an early stage substomal cavities were formed, resulting from the separation
of palisade cells. Subsequently the separated palisade cells shrunk and ulti-
mately disappeared as a result of the lysis of the contents, producing colum-’
niated palisade tissue. If necrosis appeared, it started in these schizogenous

cavities,
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Tomato plants grown in zinc-deficient [ri

ristio o nuirient solutions s -
ristie se::ﬁ:ﬁ,ez:;:iz;ture of leaflets, chlorotic leaflets, and involrt(:evge?a::::::t:n
Spongy pareact o wa:asppeared early. The palisade cells were longer and the
to which zinc had been‘x::;:]::énpel?}txt:h;lr;si?';imi,at toves lrom healthy plants
Groms. ed. 1ds were sma i i
disr;‘alptl;l;tn:l;f;zov;:sre no free oil _globules in the vacuoles. ](ljozr;?)izl?;l::]:iei 01:
city of plastids m were seen in the spongy parenchyma, identifiabl scar
» production of melanotic material and a,bundanlceaofe ﬂSl o

s of calcium

oxalate crystals,
(Author’s summary.)

Research Motes.

WILD COLONIES FOR APICULTURE—WHERE ARE THEY ?

Introduction.

mainly, as is to be ex
J ! pected, from a i
Deople such oy i d mong the leisured and well-to-
beople, verr fe;est;x;g ;):fil;:lals, lawyers, and land-holders. But :alv:?l i?n:)::xa:st‘laxse:ef
¢ ave regularl] k i
nied many of 11 t g y taken to it, although, i
oo acrzss genett]l:n:evmce a great deal of interest in the agrt'. l;{f)av:/":f): o
sonrch of o Sentlen en, after purchasing the artificial bee-hive bo e'n m']e
Strator o d onies (.)nly to find none! How often an Agricult al Denon.
responsible for the finding of a wild colony! Wi?;aclol]?)et'non-
! nies—

whe € are they I ees, crevice W v
T I P n burrows Of t i
r
: . 1 S Of a”s and a]l incon enient

Pot-traps and how to arrange th 3 ivi
the pontr e : em. Fot-hiving which is i
advamag:]bzll][ff::no::he Vizagapatam district for the sai(ek:fol:vot:)el; csaoume'ohf
mately Gartoposen o a2 means of .tra.pping and rearing wild colonie's forw;t'
Capacrcy aosfer theg ! em to the artificial hives. Old mud-pots of about 1 llllu-
ot yand of th pit:pe of a chatti that is used for cooking rice should bga ?n
nearly 1l-inch diameterall:: l‘:::gdui];ro S:l;):l: bti ety washed. A holsee :f-
covered wi i o a e . .
hau-an‘mc;hd?a;i.terlf'the pot happens to be of a bigger sifeot :r;(:clct)s ;n}?Uth y
any maren diar Shoumxst.t(; be made out in the bottom, away }rom thn fi o
oy b et e sbould 1]g tly fit the mouth s if necessary, sticky Ie i
in s secluded ke the ll)d adhere well, The pot in that clondition c‘ﬂyhor o
giabrey,  Crarnce on i e branch of a tree like tarsarind or P u‘p
aken to see that the pot does not dang'::g(ilgz t(:ongamla
e air too

violently This can be done b rope Xin e po
. n fixi h
t Coir 1 . y prop l'ly ing t pot to the branch with suffici-

Parlod of t i .
rapping. lhe best time fOI arranging ‘he ﬂbo e pot-tra i
f \'2 ps 18 belore

the swarming season commences G
from aming seas ) "€, Generally it will be fo i
from Ja fortr};ight (I)\:at)l;e;i t?u'xmble for the purpose. Cﬂse‘;ﬂ;’la‘t’:txotc:he %enod
bee-colonies. Inagood s ng - up,.the fifts raps bave become th ur;e <ot
b o ies. i 8 good ecluded locality, fifty per cent. succes ehe a odes.of
to start an apiary, t T eral of 3 to 4 months. At any r;ate for one who wants
tainly give atlea;,t' wo or three pot-traps properly set up bef Chond i ke
one wild colony which is so keenly needl:d etm:hand il cer
at the time.

" Tl:nnlference of a bee-colony from the
e X .
easeaa:;(; method floes not !1e merely in the obtaining of a wil
e rfeedom it offer:v, in the process of transferrin “;: Tpoiony; but the
ificial hive are of f:onsxderable value to the bee-kee e Fenocolony to the
new colony of bees is observed to have settled in thze;)t ?‘tro_m e 1ime the
18 pnecessary, to

pot to the artificial hive. The merit of
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of one or two months to elapse in order to enable the colony to
ar its brood. At the end of the period. a bright morning
f the final hiving. The pot-hive is brought
d tied to a lower branch or a horizontal
r can easily work. A few

allow a period
puild its combs and re
is as usual chosen for the operation o
down in tact from the branch of the tree an
postata height of about 4 feet from which the operato
gentle knocks would bring down the entire bottem of the pot and the whole hive
is exposed to the operator’s eyes and, the rest can be performed in a comfortable
fashion. The result of the operation is always a complete success since during
the process very little violence would be found necessary to disturb the equani-

mity of the colony.
Pot-trap may usefully be employed as a means of obtaininga
‘I he advantages of this method are that it entails little or
gives the least trouble in hiving into the artificial box and

Conclusion.
wild colony at hand,
no extra expenditure,
offers cent per cent success.

Chodavaram, }
21—2—"39.

G. V. Ratnam,
Agrl. Demonstrator.

Gleanings.

As the result of the favourable
ow making a flush of suckers. On
nt will depend the success of the

Selecting the Deep Sucker in Banana Culture
seasonal conditions, banana plantations are n
the selecting of the best sucker on each pla
following crop and the future life of the plantation.

The corm of a banana plant produces at least two rings of buds which at
growing periods burst into growth. Of these, the top circle is about 2 inches
from soil level and the lower circle is usually 2 or 3 inches below the top circle,
Suckers from any of these buds do not send forth the correct follower.

At the base of the corm 2 bud is produced which brusts into growth ata
particular stage in the life of the parent plant. From plantation trials extend-
ing over several years it has been found that the parent plant sends out the
ect follower sucker when it has made three quarters of its growth,
nana plant is governed, not by the time it is in the soil,
e conditions during its growth. The deep flower pro-
he par"ént plant has more vitality, and its roots are
d leaves longer. The shallow follower, on the
e early, and the corm rises above soil level,
f its higher roots.

COrr

The maturity of a ba
but by the nature of th
duced at the right stage by t
deeper, and it retains its swor
contrary, develops its mature foliag
thereby preventing the effective functioning o

The careful digging out of a three quarter mature plant will reveal the habit
of sucker formation, both shallow and deep. If suckers are planted with the
side of severance downhill, the general experience is that the correct follower
will invariably appear just where it is wanted—i. e., uphill. (Queensland Agricul-

tural Journal, Vol. LI, part 1, January 1939.)

Dairy Cattle—Pure-Bred or Grades 7 The question is often asked : Which is
the more profitable pure-bred or grade daily cattle ? The difference in value of
pure-bred and high grade dairy cattle lies in the higher selling price of the pure-
pbred. Dairy farms which are so equipped that they can handle the record work
effectively will find more profit in pure-bred than in grade cattle. There isa
steady market for high quality pure bred cattle at prices which get good returns
to the breeder. Whether pure-bred stock will show the best results with any
particular dairy farmer depends, however, on his keeping authentic records and
also on his ability as a salesman. Pure-bred cattle which a breeder is unable to
sell are no moie valuable to him than an equal number of good grades,
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A herd of carefully selected grade cows will produce as heavily as the average
pure-bred herd for the resson that they can be culled more closely, as their lower
value does not encourage keeping an animal which is not a protitable producer,
There is always a good demand for the female offspring at payable prices. Any
person going in for dairying for the purpose of producing milk or cream, and not
with the idea of gaining a large part of his income {rom the sale of stock, may do
quite as well with grades as with pure-breds,

As in most things, success with dairy cattle depends ou the individual farmer
himself, and whether grade or pure-bred cattle are more desirable can be settled

only when the particular conditions surrounding the individual case are
considercd.

It is sometimes stated that grade cows are better than pure-bred animals.
This is not so, but it is true that some grades are better than some pure-bred stock.

One very important fact to remember, however, is that the herd sire should
always be a pure-bred. Unfortunately, this is not sufficiently understood by some
Queensland dairy farmers, snd this accounts to a very large extent for the poor
type of dairy cattle one sometimes sees when travelling through the country.
(Quecnsiand Agricultural Journal, Vol. LI, part1, January 1939.)

Honey Dip for Ice Cream. If you wish to know what is really delicious, take
a good grade of table honey and drizzle or pour it slowly over the surface of a
dish of ice cream. The honey will congeal, that is, its viscosity will increase, so
that the honey becomes waxy, and when this waxy honey and ice cream are
eaten together, it makes a delicious mouthful, Try it out and see for yourself,
When you have done that, go to the ice cream dispensers in your town and give
a demonstration of how honey enhances the palatability of ice cream. (Gleanings
in Bee Culturs, Vol LXVI, No. 1, January 1939).

Correspondence.

The Editor, Madras Agricultural Journal,

Sub. :—Bamboos in flowers,
Sir,

Since the flowering of bamboos is a rare pbenomenon 1 thought it might
interest the readers to know that bamboos have flowered this year in profusion.
Flowering had commenced some wecks buack and has been uniform and complete
in both the solid and hollow varieties ; both the young and old culms in the same

clump have borne flowers very heavily, Perhaps this is about the best time for
collecting seeds for raising bamboo in few areas.

The association of the flowering of bamboos with famine conditions is well-
known. Older generation are still able to recall a similar flowering about 48 years
ago in the Hindu cycle year ‘Kara' when acute famine conditions prevailed.
The continued prevalence of famine conditions now would seem to synchronize
with flowering of bamboos again. Will any of your enlightened readers kindly
let me know through the columns of your esteemed journal how and why the
flowering is forced up in times of drought and whether this phenomenon has
been observed in other parts of this presidency,

Chingleput,
30~3—39. } {8d.) K. Varadachari. '

Agriculture in the Madras Legislature.

[The following is a press report of the proceedings of thfe 1939
budget session of the Madras Legislative Assembly relating to
the Agricultural grant.—Ed. M. 4. ] ]

In the Madras Legislative Assembly the Hon. Mr (;’ :1 ?tinlsgaxl:;:]ef::;
Minister for Agriculture and Rural Development, ll"nove.‘ tha "e. c:he et
be granted a sum not cxceeding Rs. 20.11,100 under ** Agriculture” in
o :\;?-9?‘? Krishna Rao, (Northern Central Landholders) prop'osmgd ah‘;;‘;tOt

ion. o.m lained that the Agricultural Department was static an at ¢
o ne i plt al progress in the province. The results of experiments con
e ﬂgtlcil u(;e frtment and of the scientific work conducted at research
dUCt.ed o d“&t b:;n taken to the door of the ryot. There was, on an average,
St b rat for each taluq; but as each taluq comprised about 300 villages
ol?e((iienn:::ss:::ttg: could not serve the needs of even a small percentage of the
the ae

ryots.
There was a wide gap ;
results of research were carried to t

i rpose. .
have’ar;erved ILSe::mPnted to know whether the Government had decided upon any
e mem

icati -culture to agriculture.
i i h lication of electro-cu . : .
R pohc);vonkt :‘:’1;) M. Reid (European Group) said agriculturists tazhoufli(:
1 3 rk. . D. M.
f llsmt't'xt/;iivize which the Agricultural Department offered them and bene
ollow i
jentific work.
valuable results of scien .
P inted out that agriculture was of suprem.e 1mport.ance t<? the coulx:(t;;;
dH: f:tl:):ee e?lgaged in industry, in the professions and. in fact in any wa
o i he agriculturists.
i rosperity of t .
e depende:‘izzn ;Ilz::e apcopy of the Villager's Calendar (priced one dant;;]a)
I'{e e vear by the Agricultural Department and f:ongratulate ) .h g
published every L ublication, It was an excellent prod‘uctlon a.nd he wzs e
Govemmeg;g::eaedptbat book. He did not know, whether it was being published
that every

. inci uages also. . . ) .
in tl:hpr;vmc.leﬂ: t‘;‘i nid of his head, indicated that it was being published in
e Fremier,

those languages. .

Mr. Reid hoped that every agricu
o Government communigue on the working of the Mettur
He then referred fo o d the Minister for Public Information on that commu-
T o rrigation, and said that the passage explained
1d use the water available for irrigation.

publishing valuable literature; but that

between research station and the ryots and unless. the
be ryots the department could not be said to

lturist would follow the valuable advice

. ng
reservoir and co :
niqgue. He referred to a passage on1

perfectly how the agriculturist shou
i artment was
The Agricultural Dex.)ar .
literature should be studied by the people, he pleaded . .
Mr. Reid added that he had already made certain a1ter;)tatxvet.prc;?::esthgz
g e 1 His alternative
ion i i the people.

i tion in agriculture among ;
sll:reatil;egn:gl;cfaalll colleges should work on the ﬁel%s for som:rtlgztb:écr);:mtt};z
ore i ir diplomas or degrees;

i ualified for their dip . fure
were cons“?e:‘:‘lagdeqd in the syllabus as a compulsory subject forEthe S.S. 1 ,ncd
shoulfi be_ 10 Another suggestion was that al.l people, both uropeafnstu
ex;mmatll;):l;ld be given some instruction in agriculture as a necessary feature
Indians, 8

in the training for citizenship.
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A Morc Maistries Needed. Mr. Al dur Rahman Khan (Kurnool, Muslims) said the
t'm'lufrltura‘l Dleplrtment had not been ab'e to take crmplete ;tock of the situa
ion of agriculturists so that their interests .
of urd . could be advanced. They needed
education—education not for University degrees but ¢ducation that wo }l’d able
them to understand how they could inprove airiculture ¥ howe

" nder X v Govern
had not been slow in recognising the vilue of propaganda ment, however.
aganda,

Thed S ilis
e department should utilise to a greater degree, the services of agricul-

tural maistries cAme in inti
ies who came in intimte contact with the agriculturists in villages

and > e i
nd who, therefore, knew their exact needs and difficulties. Government should

not only have a large number
- on a of demonstrators but : :
maistries. The dep:irtment should ussign plotsmofdlso | e e

demonstrators. land to agricultural

Mx:. T. N. Ramakrishna ®eddi (Mad inapdii) s
an agricultural demonstrator in each talu
strators would not impart sc H

) aid Government had appointed
Fhe mere appointment of demon-

t ientific knowledge of agri
tion of the people was needed for the improvement irfi:i‘tizfjt::;eryow Sooper

Imports of Fruits. Mr. Malang Ah
did not think that any cleav s hed Dudsh
a merchant. It was regrett
pineapples from Singapore

1 a (North Arcot, Muslims) said he
:gfecct)gld he n.ltmduced between an agriculturist and
e t;t lndu? had to import apples from Japan,
humiliation to them, who claim(e)d teor él‘ﬂlts ’fmlm ot gy, It wns 8 grent
nm it ime be agriculturists from ti i i

g y.not grow these fruits in their own country? Th e
consider this aspect of agriculture. ! ¢ Jovernment should

. 4 The people i
countries when their country was able to pro?]uczlz(;é:;reo:ttilclhoney from other
Mr. Ahmed Badsha add o
: ed that the total 1 i
the ; A al loss to this i
coull:ir?)(:lcfﬁdo: br;“dmg animals was between Ry 30 nndplizvzgclik?nn acl’;?dunth()f
bmnding_of an@::'nalss. 4 v(;as sold for Rs. 3 on account of the ;iamage csz;usec]i iytt;‘t’
praneing of - Government should consider this i i
o prevent branding of animals '* matter and bring in
Ev i .
en human beings were branded on account of superstition

Mr. M. Subba Rao (Rejahmundry Rura the
Presid ! it X )
, ; , " y 1) suggested that agriculture in

their duties properly. new lines. Demonstrators had not discharged
In Cuddapah, durin
) g the past 20 .
but th years, new fruit fa .
ryots :c:’c‘z:gu(iets}:m;ed by some disease. The Govel::xsn:natd s:eel;desmt'ﬂwhed
" : € disease. More marketing facilities should oo ass;st' the
r. Sheik Mansoor Thara uld also be provided.

‘ ganar (Tinnevelly, Musli i
should arrange to broadcast through the rudi)c’)' angﬂt‘;\ne) (S:?!:imthethcovemment
a the necessary

information to agri iy

D to agriculturiys on economic methods of cultivati

° - ion.
] 'Mr. A. Subramanium (Tirukoilur) s
during the last 20 mo ths more th

during the previous twenty

”n W}:.'d the (Zor.uzress Government had done
at the Justice Party had attempted to do

! years to i iti
During the remaining three ye e ir, the condition of agriculturists.

) ars of :
arievances of the reess, office tl.e Government would redress all

Swami Sahajanunda (Chidamba 1, Sch N
The Government sho:]d em;i much rem_ained to be done to imptov:vtehren';nle:t
their wages. They should uln ke wegislation to fix their hours of worlk a d
ety also make arrangements for educating the laboure:s'

Mr. Ramaswami Gounder (Palladam),

the methods of swork of maricalimr o) speaking as an agriculturist, urged that

monstrators should be improved. The
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demonstrators should jdentify themselves with the cultivators and apply their
scientific knowledge to practical agriculture. They should move among the
1yots freely and promote scientifc methods of agriculture in a manner that
would appeal to the cultivators.

He also pleaded that agriculture should be included in the elementary schoel
syllabus.

Minister's reply. The Hon. Mr. V. L Muniswami Pillai, Minister for Agricul-
ture, replying to the debate, thanked Mr. D. M. Reid for his impartial view of
the results of the work of the Agricultural Department under the present Govern-
ment. Mr. Krishna Rao, the Minister regretted, had made sweeping remarks
and had not studied the work of the department during the last 12 months.

Immediately after the present Government came into existence the Agricul-
tural Department was reorganised, the number of Deputy Directors being redu-
ced by 50 per cent. and that of Assistant Directors trebled. The number of agri-
cultural demonstrators was increased by 30 posts so that one demonstrator might
be appointed for each taluq. A maistry had been appointed to assist each demon-
strator and there was a reserve of 45 maistries.

The department was not concerned with research alone. It undertook various
other activities, such as evolving improved manure and seeds and promoting
facilities for marketing the produce. The Department had produced various
new strains of seeds and performed much valuable practical work.

He quoted figures showing increased cultivation of varicus crops such as
cotton, potatoes and sugarcane, and pointed out that during the year 1937-38 the
acreage had increased considerably over that of the previous year.

The Department had made great strides in improving the quality of crops.

Soil Analysis. He referred to charts showing the prices realised for various
products and pointed out that they fetched better prices than they did formerly.
Last year it was possible for the Department to analyse 2,541 soils from various
parts of the Presidency and it was also possible to do research in regard to 46
kinds of grass in Coimbatore.

A member had referred to grants given to farmers in Orissa. But he would
say that the Government of Madras had gone a step further. They had not only
given grants but had also helped the farmers to sell their produce.

During the year 1937-38 loans amounting to Rs, 62:12 lakhs were given on the
security of produce as against Rs. 26'16 lakhs in the previous yeir. The Depart-
ment had also been giving grants to agricultural societies to construct gndowns
and also loans to the societies at the low rate of 33 per cent.

Electro-Cultnre. The question was asked whether the Government had under-
taken experiments under electro-culture. They deputed an cfficer to the United
Provinces to study whait was being dons there in regird to electro-culture. This

officer had come back anl was making experiments. They expected to know the

results in June.

Mr. Abdur Rahman Khan had said that much propaganda wuas not done. He
would invite Mr. Abdur Rahman Khan to visit the various agricultural exhi-
bitions held in the districts. Those exhibitions gave an idea of the activities of
the Department.

Agricultural demonstrators were asked to tour at least 20 days in a month

and were given opportunities to establish demonstration centres for better crops.

Fruit Research. Referring need to Mr. Ahmed Badsha's remarks about fruit
growing and fruit research, the Minister said Government had established

research stations in different centres in the Presidency, particularly at Kodur.
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The member had also referred to the inadequacy of arrangements for the
encouragement of bee-keeping. Government were doing all that they could to
spread the industry throughout the Presidency.

Government had also circulatud teaflets und pamphlets urging the people to
stop the cruel habit of branding animals.

It was said that the posts of Agricultural Depuaty Directors should be abo-
lished. Goverament. after examining the position, had come to the conclusion
that there should be four such Deputy Directors ta cover the whole Presidency.

The Minister then gave the substance of his reply in Tamil for the benefit of
members who did not know English.

Mr. G. Krishna Rao having withdrawn the *cut” motion, the demand was
granted.

Crop and Trade Reports.

Groundnut— 1939 ~First Report. The area sown with the summer or irrigated
crop of groundnut during the three manths January to March 1939 is estimated
at 46,400 acres. When compared with the estimated area of 51,400 acres for the
corresponding period of lsst year, there is a decrease of 9°7 per cent.

Figures by districts are given below :—

Estimatedof area sown with

. irrigated groundout from Increase (plus) or decrease (-~

District. January to March, af theparea in col (2£; :s -
compared with ares in col. (3).

1939 1938
1 2 3 4

Acres Acres Acres

Anantapur 300. 300 Nil
Cuddapah 2,000 2.600 Nil
Nellore 100 100 Nil
Chingleput 6,000 12,000 - 6,000
South Arcot 20,000 20,000 Nit
Chittoor 5,000 6,000 - 1,000
North Arcot 2,000 1.500 +5eD
Trichinopoly 2,060 1,000 +1,000
Tanjore 3,009 1.500 +1 300
Maduras 5.000 5.00% Nil
Ramnad 1,000 2.460) - 1,000
Total 46.400 31400 - 5007

The wholesale price of groun-inut (shelled) per imperial maund of 82%1b.
{equivalent to 3,220 tolus) us reported from important market contres on ilth
April 1939 was Rs, 4--3~0 in Cuddalore, Rs. 3-13~0 in Vizagapatam and Ananta-
pur, Rs, 3—14--0 in Guntur, B3. 3—12-0 in Vizianagaram, Rs. 3—8-0 in Vellore
Rs.3-~6~0 in Cuddapah. Rs.3~4-0 in Nandysl and Tadpatri, Rs. 3~3—0 i‘;.
Bellary and Rs. 3—2-0 in Adoni and Hindupur. When compared with the prices
published in the report for the corresponding period of the previous vear, i.e
those which prevailed on 4th April 1938, these prices revesl a rise of ap;)roxi:
mately 19 per cent. in Anantapur, 8 per cent. in Nandya), 6 per cent. in Bellary,

Cuddapah and Vellore, 4 per cent. in Tadpatri and 3 per cent. in Guntur, the

prices remaining stationary in Vizianagaram, Adoni and Hindupur.
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Gingelly--1938-1938 —Fourth or final report.  The average of the arcas vadee
gingelly in the Madres Province during the five years ending 1936-1937 hus
represented 154 per cent of the total area ander gingeily in {ndia.

The ares sown with gingelly in 1938-1939 is estimated at ¥21,000 acres. Wi}m
compared with the area of 814,400 acres estimated for the corresponding period
of last year, it reveals an incresse of 08 per cent. The present estimate also
reveals an increase of 3'3 per cent as compared with the finally recorded area ol
794,875 acres last year. The area in an average year is estimated at 764,066 acres.

245700 acres have beena reported as sown since the previous forecast report
was issued in January as against 268,000 acres during the same period Jast year
These late sowings were mainly on wet lands in Vizagapatam, East Godefvarl.
West Godavari. Cuddapab, Nellore, South arcot, Trichinopoly and the South
where gingelly was taised as & second crop after paddy.

As compared with the actual area sowa last year, there bus beensn ipcrease
in area in the Circars (Vizagapatam excepted), the Deccan {Karnool excepted)
Nellore, Chittoor, Trichinopoly, Madura and Tinnevelly, partly counterbalunced
by a decrease in the other districts.

The yield is estimated to be normal ip Esst Godavari, Guatur, K}:rnf)ol,
Ramnad, Tinnevelly and South Kanara and below normal in the other dzstf:cts.
especialty i Cotmbatore (66 per cent), Trichinopoly {67 per centl, and hout'h
Arcot {70 per cent) owing mainly to drought. The condition of the late sows
crop is generally fair.

The seasonal factor for the Pravince asa whole works out to _87 per cent og
the average as against B9 per cent according to the Season and Crop lRepo{;‘Stqgo
last year. On this basis, the yield is estimated at 96,300 tons 83 agamstt h‘i .
tons according to the Season snd Crop Report of Iast year and an average yiela ©
104.02¢ toas.

The wholesale price of gingelly per im )
to 3,200 tolas} as re::)orted from important markets on 1ith April '!93;) 1‘:::
Rs. 6—~9-0 in Trichinopoly, Rs. 6—2—0 in Tinnevelly, Rs. 6——-1~.0 in )a 'n'
Rs. 6 0~0in Cocanada, Rs. 5—14-0 in Cuddalore, Rs. 5~11—0 in Tut:o:h:
Rs. 5—10—0 in Vizagapatam, Rs. 5~8~0 in Vizispagaram, Rs. 5-7- U {:lnishc:!’ .
mupdry snd ®s. 5—1-~0 in Ellore When compared with the prices P}:‘ o eices
the last report, i e., those which prevailed on '6t‘n February 1939 fme c F"i‘uti-
reveal a rise of approximately 13 per cent in V:zagap?mrfx, 11 ;:iernﬁ; ol 9
corin, 7 pec cent in Vizlapsguiit and 4 per cen!_lﬁ (loc;;nua:d 5 per cent in
per cent in Ellore, § per cent in Rajuhmundry fmd Tmﬂe;}' | yl;inopoﬁy.
Cuddalore, the prices remaining stationary in Salem nm’i richi e dras)

{From the Direatar of Industyiss and Conemers. »t s

Cotton Raw, in the Madrss Presidency. The receipts of f;’os'f :“_":ﬁ“ z“m" A;ari!
und spinning mills in the Madeus Presideney from 188 FeHEi P yin) es
1939 amounted to 109,779 bales of 400 1b lint us ngainstan esngu“:):. erin:l o e
of the total crop of 1938-39. The receipts in the c?rresp""’ t J;sfd ot{on WEre
Previous year were 106643 bales. 103,385 beles mainy (3{ P sea while 56,692
received ut spinning mills wnd 30,299 bales were exported by

X i - and Kgypt
. i S sialy from Kuarachi, Bombay an
brtes were imported by sen MY (From the Director of Agniculsurs, Madras)

College Mews and Motes.

saati R LR Degree in
Students Corner. The University Examinutions forh "hr ‘uzt(i:un w:s .

Agriculture commenced on the 3rd of this month, The thed Y P

pleted ou the 24th iastant.

perial maund of 82} 1b. {equivalent
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g ?n 28——3—]—?91,] the 1st and 2nd year B.Sc. (Ag) students were At home’ at

he Freeman Hall to the outgoing final year S
1 year and short course stude
tea, speeches on behalf of Tecturers, tutors e function
f . ors, and coaches were made T i
‘came to a close with an appe: ; inci ‘ a0t o
an appeal by the Principal to the outgoi
- toa : going students 2~
come active members of the Madras Agricultural Students’ Unim[; e to be

P AR AL) is
ersonal. On the cve of his transfer from Coimbatore to Madras as Head-

::gx::)ers Dy. Director of Agriculture, Sri. K, Unnikrishna Menon was entertaincd
1v.n_etr on 2§3f3—39 by some of his friends and admirers at the Officers’ Club
At u; ors. b‘rn. K. Lakshmana Rao, Madura, Honorary visitor, visited the
gricultural College and Research Institute on 5—4--39 '
N As fxamlners for th.e University Examinations for the B. Sc. (Ag.) Degree in
Dg,rxlc;'l ture, thfe following gentlemen visited the Estate ;:— Sri, Bachina Ramayya
y. Director of Agriculture, I circle, Cocanada, Sri C : ‘ ’
) r ot ' , anada, Sri. B}, C. Appadurai Mudaliar
L;dustl"ml l:ngzmeer to the Government of Mysore and Sri. G Krishnuswam{
udaliar, Retired Veterinary Assistant Surgeon, .

Motifications.

fl‘he following letter dated Calicut, the 10th April 1939 has been
received by the Sec;retary, Madras Agricultural Students’ Union from
the Kerala Plantations Limited, The Madras Peoples Bank premises

Oyl'tty Road,Calicut. Intending applicants may submit their appli-
cation direct to the Kerala Plantations Limited :

We shall esteem it a favour if i i i i
a fg you will assist us in getting a suitable Gr

) : aduate
151 Agrlcultur‘e to take charge of the Estates belonging to the above plantatiuo;
Company. The Estates are situated in Malabar District.

The candidates you recommend should be belo

w 32 years of i-

cally fit to reside on the Estates. sgc and pbysi

We are agreeable to offer him an initial salar

ary of Rs. 50 plus an allowanc

Rs. 10 and free. quarters on the Estate. He will be on probation for a p:vr‘iz;cofo(f)
months and will be confirmed if his work is found satisfactory. The candidates
whom you recommend may have to interview the Visiting Director of the Con
pan).' (M. R. Ry. Rao Bahadur N.S. Kulandaiswami Fillai Avl, Dy. Direct 1
Agriculture (retired) Crawford, Trichinopoly). ' ' ctor of

For the right type of Graduate the j i
job we offer will be { acti
and remunerative in due course. ound very attractive

. The jollo“'/ing letter 569/39 E. dated 14—3—39 received by the
Principal, Agricultural College, Coimbatore, from the District Forest
Officer, Salem North, Hosur Cattle Farm, has been sent to us for
publication in the Journal.

L ‘_."I'thank you for your letter under reference, and for having notified
requirements through the Secretary, Madras Agricultural Students’ Union my
As a result of the notice, [ have received six applications so far; one iy {

a present student of your college and another from a man who h,.p hl(lls Srum
a3 hg ome
a [ am appointing b
. L . 0 ae
fieldmen. The remaining 4 applicants bhave had no eXPericnci wil? tthese ‘.lb
collecting insects and are mere 8. 8. L. C/'s. ratever in
1 shall be greatly obliged if you will very kindly have it notitied
applicants for the fiecldmen’s posts in this division should have some F“t e
logical knowledge, in uddition to the qualifications already specified e ~ntomo-

Weather Meview—MARCH 1939. P YL b

RAINFALL DATA

o 3 v
=% |Depar-| 2 N = ' Depar-| & -
. ) ‘@ ees .
Division Station g & ft;xg; % § Division Station ‘3 g ft:or; T: §
<Y |normal| g & < 5 |normal| ¥ §
- < e e <@ 1eS
Circars |Gopalpore 14 | -09 14 [South |Negapatam 02| -01 1'6
Calingapatam | 02 -02 04 Aduthurai * 03| -11 27
Vizagapatam 27 | 424 27 Madura 13| +08 26
Anakapalli® 153 1 410 16 Pamban 00| -05 33
Sumalkota® Koilpatti* 02| -07 2:8
Maruteru® 11 00 12 Palamkottab 07! -03 30
Cocanada 20 | +15 22
Masulipatam | 04 | +01 04
Guntur” 05| +03 05 |West Trivandrum 02| -14 13
Coast [Cochin 23] +03 23
Ceded |Furnool 001 -03 00 Calicut 00| -05 01
Dists. [Nandyal® 01| -01 01 Pattambi * 11| +01 11
tHlagari® 00 | ~02 00 Taliparamba*
siruguppa” 01 | -02 01 Kasargode * 00| -05 00
Bellary 00 | -02 00 Nileshwar™® 00| -03 00
Anantapur 00 | -02 00 Mangalore 00 -01 00
Rentachintala] 10 10
Cuddapah 64 | +03 05
Anantharaju- Mysore |Chitaldrug 00| -02 00
pet* 06 | +05 35 %nd Bangalore 8‘; -8% }(;
Carnatic|Nellore o1 | -01 11 oorg \Mysore o .
Madras 0z | 00 |09 Mercara 01| -05 | 10
Palur* 03 | -~ (1)2 I{':;
Tindivanam™* | 11 | - : : . ol _1 .
Sindivanam” | 03 | vo1 | 38| Kodaikanal  } 09 r1 o
Central |Vellore p 03 | + 01 23 Ootacamund * | 09} -02 23
Salem 09 | +04 15 Nanjanad * 14| +03 26
Coimbatore 04 } -01 27
Coimbatore
A.C.&R. 1% 05| -03 26
Trichinopoly | 00 | -04 i

*Meteorological Stations of the Madras Agricultural Department.
@ From average rainfall for the month calculated upto 1935 published in
the Fort St. George Gazette

During the 3rd week of the month there were isolated thundershowers ia the
Peninsular area. Rainfall was slightly in excess in the Circars and defective

elsewhere.

Skies were moderately to lightly clouded in South East Madras and North
Madras Coast and the humidity was in large defect.

Weather Report for Agricultural College & Research Institute.
Report 3/39.

Absolute maximum in shade. 99°0°F "..‘
Absolute minimum in shade. 59°5°F
Mean maximum in shade. 95°3°

Departure from normal. + O5°F
Mean minimum in shade.

Departure from normal.




Agricultural College and Research Institute
Coimbatore.

Additions to the Library During March 1939.

K. Books.

1. Irrigation: A Sclected Bibliography. Graf, D. W. (1933). 2. Plant Chemi-
culturc: A Guide to Experiments in growing plants without soil. Dawson, C. D. and
Dorn, M. V. (1938). 3. Morpholrgical and Physiological studiss on the fruitifica-
tion of Peanut. Shibuya. T. (1933). 4. The Citrus Industry of South Africa.
Neumark, S. D. (1938). 5. XIIth Int:rnational Horticultural Congress. (1938).
6. Storage and Transport of Tropical Fruits and Vegetables. Wardlaw, C. W. (1937).

Manual for the D:termination of Seed Borne Diseascs. Doyer, L. C. (1938).

Background to Modern Science. Needbham, J. & Pagel, W. (1933).

7,
8.
B. Annual Proceedings and Reports.

1. Karachi Cotton Annual 1937-38. 2. Progress Reports from Experiment
Stations of E. C. G. C. for 1937-38 3. Proceedings of the 12th Annual Congress
of the South African Sugar Technologists' Association held in Durban 4th—7th
April, 1938. 4. Year Book of Agriculture of the United States Department of
Agriculture for 1938. 5. Annual Report of the Department of Agriculture—
Tanganyika Territory Part [1, 1937. Annual Report of the Department of Agri-
culture—Kenya Vol. 1, 1937. 7. Annual Report of the Director, Purdue Uni-
versity for 1937. 8. Annual Report of the Department of Agriculture and Con-
servation of Rhode Island and Providence Plantations for 1937.

C. Special Reports and Publications.

9. Report on the Cost of Production of Crops in the Principal Sugarcane
and cotton tracts in India Vol. 1V Madras, 1. C. A. R. 10. Report on the Cost of
Production of Crops in the Principal Sugircine and cotton tracts in India Vol V
Bibar, 1928. 11. Report on the Cost of Production of Crops in the Principal
Sugarcane and cotton tracts in India Vol VI Bengul, 1933. 12. Summary of
Fertilizer Fxperiments carried out by I. C. L. from April 36 to March 1938 Vols.
1and 2. 13 1. C. A R. Report on a Village Enquiry re. Cattle and the Produc-
tion and Consumption of Milk in seven Breeding tracts of India, 1938. 14. A
Brief Survey of some of the Important Breeds of Cattle in India, Pt. I[I. 15. Defi-
nition of Characteristics of Seven Breeds of Cattle of All India Importance.
16. Cold Storage of Fruits and Vegetables. . C. A. R. Miscellaneous Pulletin
No. 2 by C. 8. Cheema, D. S¢, . A. S, and D. V. Karmarkar, M. Sc., I'h. D., A. 1.
I. Sc.

UNIVERSITY OF MADRAS
B. Sc. Degree Examination in Agriculture, 1939.
FIRST EXAMINATION
AGRICULTURE
Monday, 3rd April. 7A M.to10A M,

Maximum : 60 marks.
Answ.r six gquistions. Questions 1 and 3 are compulsory.
*1. How is the study of meteorology useful to ryots? What are the instru-

ments used by the Government Agricultural Chemist, Agricultural College for
measuring meteorological elements? Describe briefly how each of thote iastru-

ments is utilized. (12 marks.)
2, What is climate? How does a knowledge of climate help the ryots in
their agricultural practices 7 (9 marks.)

*3. State the effect of the following operations on sandy loams under gerden
1and conditions: ~ () sowing one day after receiving 1 inch of rain. (b) spplying
tank silt at 100 cart-loads per acre, (c) ploughing soon sfter heavy rain, (d) spply-
ing ammonia sulphate and superphosphate.

What will be the eflect of the above operations oa * black * cotton soil under

dry land conditions ? (12 marks )
4. Sketch snd describe briefly the mechanical seed drill. Whsat are the
advantsges of sowing crops with drills ? (9 marks)

5. What are the important weeds growing on the Central Farm? How
would you control their spread ? Which of them could be controlled and which
could be completely eradicated ? (9 marks )

6. What are the different methods of raising psddy nurseries? Give in detail
the various operations to be done for preparing a seed-bed to raise seedlings for
transplanting one acre. What is the secd rate and ares of seed-bed required for
planting one acre of {ertile land ? (9 marks.)

7. What are the objects of tillage? What sre the implements you would
use to prepare one acre of garden land to sow cambodia cotton in lines 2 (9 marks)

8. Describe with diagrams the various parts of a monsoon plough end indi-
cate the fuactions of (a} bridle, (b} laadslid:, (c) mouldboard. (9 marks)

BOTANY

Tuesday, 4th April. 7A. M. 010 A. M,
Mazimum : 60 marks.
Answer 3iX guestions. Questions 3 and 5 are compulsory.

1. Enumerate the modifications of roots and stems that sre met with in

flowering plants. Give exsmples. (9 marks.)
2. Make sketches of the vascular buandles in the stem of a dicotyledon and
explain the roles of the various tissues. (9 marks.)

*3. Group the following plants in their respective natural orders :— (a) Gossy-
pium indicum, (b) Sesbania aculeata, (c) Hevea brasiliensis, (d) Arachis hypogaea,

(6) Ricinus communis, (f) Hibiscus ssculentus. Give reasons. (12 marks)
4. Name the constitueats of a typical living plant-cell. How do the celis
divide ? (9 marka.)

*5. What are the essential clements of plant {food and how do plants obtain
them ? (12 marks.)



iv

*5. Fifteen acres of garden land are planted with Sathugudiorange seedligas,
Sathugudi budded plants, and grafted mango plants in equal areas.

Compare the
yields of each and state which you would consider to be most profit

able and why.
. (18 marks).
6. Write brief notes on the following:-~ (a) why moisture is important in
the soil, (b) how water is held in the soil. (c) how the moisture-holding capacity
of the soil can be increased. (16 marks).

7. State the most important oilseed crop of this Presidency. What methods
are being followed in growing the same, and what is the normal cost of produc-
tion per acre ? (16 marks).

8. A well in Pelavore village in Tionevelly contains sixteen mbotes and

commands 60 acres of land. The supply of water is unlimited throughout the
year. What crops and how many would you raise in a year ? Is it advisable to
substitute a pump instead of the mhotes ? If so, state the economic advantages
of the same.

(16 marks).
AGRICULTURAL ENGINEERING

Wednesday, Sth April. 7A. M. to 10 A. M.
Maximum : 60 marks.
Answer Six questions. Questions 4 and 8 are compulsory.,

1. Explain the methods you would adopt for accurately locating selected

points in a chain survey, compass survey, plane table survey. Mention what
precautious have to be taken and what are the limits of accuracy possible with
each method.

(9 marks.)
and cement used for the
In what proportion and in what mannper should they be
ortar and cement mortar ? Explain briefly the differ-
and cement mortars. What is ‘surkij’ concrete snd

(9 marks).
3. What are the appliances used in a small size dairy ? Describe

briefly the
process of pasteurization of milk. Explain the nature and use of the different
appliances required.

(9 marks),
-engine for pump-
ump to the well.

2, What are the essential qualities of sand, lime,
preparation of mortar ?

mixed to prepare lime m
ences in setting of lime
whuat are its uses ?

*4. Design a pump-house for a centrifugal pump and an oil
ing water for irrigation. Show the relative position of the p
The pump-house may be 8 feet by 10 feet with wooden tr

uss and roofing of

Mangalore tiles, (12 marks).

5. Describe a tractor you are familiar with. What are the uses and limita-

tions of such a machine on a large farm ? {9 marks).

6. Describe with sketches the mechanism of (a) a seed-drill, (b) a simple

type of power-driven thresher, (¢) a centrifugal pump. (9 marks).
7. What are the usual defects met with in ti

mber? Name the principal
varieties of timber used in building construction and state for what purpose they
are best suited.
Describe the process of creosoting timber. What are the advantages of
timber so treated ? (9 marks).
*8. Describe the principle of working of a simple steam-engire and a com-
pound condensing steam-engine. Name and sketch the auxiliary units in each
case. What are the advantages a

nd limitations of g Steam-engine plant on a
farm 7 What other kinds of prime movers offer better advantages ?

(12 marks).
AGRICULTURAL ZOOLOGY
Wednesday, 12th April. 7 A. M. to 10 A, M.
Maximom: 60 marks,
Answer 8ix questions. Questions 2and 7 are compulsory.
1. Describe the mechanism by which silk is produced in insects, What are

the insects producing silk of commercial value ? Discuss the prospects of seri-
culture under South Indian conditions. (16 marks.)

v

jor and minor pests? State
. ou understand by the terms maj e
i . v:hatafi:r ;ests of paddy in the Madras Preslderfcy \'.mder :k:edf:amre e
brle;1y ‘ (e)nrlm)me of the insect and its distribution; (b) life-bistory
heads :—(a

(18 marks.)

: {¢) methods of control. ‘ . 8 marks.

the gamsatﬁeted?:: general distinguishing features of Diptera, Give an ?1(, ount o
the e‘conomic importance of the group.

it i 2 d neth S < . on o e

4 Give ‘dll“llar instances of the use an me Od (-)‘ a | I( ® ) t
n .W. g i i - 1:— (ﬂ) alcium arsenate, (b) tobacco d(—c < -
followin n insect contro calce s a oction car:

(16 marks )

. . - um owder. B -
bon bISUIPh]'d_ev (t‘gc.pl):rer:xh‘rudupiation '. What are the various ndap(x\l‘(‘;zsnigfl:n)
Cxplain e te . . { .
‘5. l-, p 4 means of protection from their enem.lesé © with special refer-

by insects as » t of *balunce of life in nature’ with sp
6. Write a short accoun (16 marks.)

3 . , i or dispatch
s tosmsec::s of sugar-cane setts and stored paddy seed intended f P
*7. Samp

i llktly to
foreigan cou Yy ar i 0 you What are the insects that are
toa .g ntry are supphed toy . ‘ A 4
be ‘l)l.ll)d'l.ll them 7 What precautions Ou‘d you take to make the samplcs pl‘ﬁt'
{ d w v

(18 marks )
; ¢} nymph,
frees Write short notes on:— (a) viviparous, (b) entomophagous, ((;(: m)”&)
8. r ) ‘
{d) honeydew, (¢) ecdysis, (f) cutworms.

ANIMAL HYGIENE
Friday, 14th April. 7 A. M. to 10 AL M.
Maximum: 60 marks. oy
Answer SiX questions Questions 2 and 7 are compulsory. ok How
[ ' .
\ different regions of the vertebral ‘column o!..x bu o«; oo
. Nﬂ“t:e e ,there in each region 7 Describe briefly a typical ver(; ra o
many vertebrae are thel ' . ‘
it wi s ther regions o )
O e, nhdtih::zsr::::f the stomach n situ of & cow. Name 1(1:;:ﬁ1::r:snin
d.siqutr\::;rJreljntive position. Explain what part each compa )
" e ) i ds. ‘ s
i i roteid foo o o)
the digestion of sturc:\l “:‘:nz terms and give sn example for e.:chl. '.(a) (::)l:l’:ullll,
" Ueﬁn: ((h;adie(:)d(')xmnt Give the uses and doses of the following
(» demulcent, (¢ i .

tle:— ( ) 2, (1 butes sece i { m k )
ttie 1 i d (111) common sult. 9 ﬂl‘ S
gf()wn ca : i asufoend- » (1) . h

4 DCSC‘;ibe "be line of uction you Wou‘d take in the case of C(O\)Elll n ."

L 5 tare
butiock: is castration ? Why is it practised on domestic animals ? Wha
5. What is castration ?

» s and dissdvant-
hods employed in castration. snd what ?l’t‘“(ht aed\;z:)r:‘t:ge Handvant
Natun o'h #» Which method would you p.re(er.: Give r x;i " iong doe S
R o ot i um ? What are its signsin cows? Ho 4t et
“ ewes. son OcS(‘;’ bu.ffuloes ¢nd when does it appesr after par
COWS, ewes, SOwSs, an .

(9 marks.)
' isense. How
these ?' detail what you know about foot and wmouth dla(n;:cmurk”
e ierenti i st and cowpox ? 2 .
iffe i it from rinderpest: s)
woud dl:tl'e“tl":;: the following: — («) displacement of the horn, (b) bumb
8. Howdoyou

(9 marks.)
{oot, (c) a clean-cut wound ?

FINAL EXAMINATION o
A(‘RlCULTURE——ELON;)MI(,S AND FARM MANAGEMENT
, Monday, 17th April. 7 A, M. to 10 A M.
Muximum : 100 marks. Culsory
i i 1 und 3 ure com .
'y SIX guestions. Questions : ' .
AM;:: acres are under garden land cu\uvfuon. and d.l;y t:\ncmin::x 1“(
ron '”oh“:: :r‘estim block of the Central Farm? §:|ve in cietunWhm Comt ot
vation in ‘(hc western block with work cattle and 1rr)plemen s e e
eqmppltﬂﬂ‘ cu\tiv;nion gross and net income of growing the cas o
+ o . : e
:::e?:ourse rotation adopted in field No. 542



R
- - Vit
2. The nmount of water contained in the soil at any time is a balance bet-
ween gnins and losses. State these gains and losses. Explain the meaning of
surface teasion and the part it plavs in the distribution of water in the soii.
116 marks.}
3. Givea brief account of the various m.ethads, both chemical and biologi-
cal, which have been tried for bringing atmospheric nitrogen into a state of com-
bination suitable for agricultural purposes. {16 marks.)
*Y. What are sedimentary rocks? How are they classified? Gise a stort
sccount of the geography of India in the creticenus period. \What is the name
assigned to the South Indiun formations of this period ¥ What is its importance 7
(1% marks).
*5. Describe briefly the changes which have taken plice in the method of
manufacture of basic stag, and the ¢fect of these chznges on its composition.
Mention its chief properties and the ¢lass of soil to which it is gencrally applied.
{18 macks).
6. Describe the process by which fresh straw or organic material could be
made to rot down to a coodition of well-rotted muanure. What are the chief
points elucidated by the process, and how can they be applied to the manutacture
of natural farmyard manure 3 (16 marks).
7. Give an sccount of the unitary method of saluing manures. If sodium
nitrate 15 per cent. nitrogea costs Rs. 120 per ton, superphosphate 32 per cent.
water soluble phosphate costs Rs. 18) per ton. und Kainite 12 per cent. potash
costs Rs. 60 per 1on, what is the value of one ton of a8 mixed manure containing
12 per cent. nitrogen, 24 per cent. water soluble phosphate, and 4 per cent. potash
(N, 14;0,16; Na,23; P,31; K, 39; Ca, 49} ¢ (16 marks).
8. Give an account of the contribution made to the theory of the nutrition
of plants by Boussingault and Liebig. {16 marks).

AGRICULTURAL CHEMISTRY. 11

Monday. 24th April. 7 A. M. 1010 A. M.
Maximum : 190 marks.
Answer $1X Guestions, Questions 2 and 6 are compulsory.
1. Write short notes «n the following: — (4) Ke
(b) oxidizing enzymes of milk, () unsiponifable

milk.
5

Uner's starch.equivalent
ether extractives of cows’
(16 marks.)
f the cleuv-
than upon the specific substances
Hlustrating as far us possible with the
(13 marks.)

*The value of a feed depends upon the nature and amounts o
age products which it yichis on diZestion rother
it contains’. Discuss this stitement,
feeding standards in local practice.

3. Comment on the following:— () protective principles found in plants,

{6) role of asparagine in the nitrozen metabolism of plants, i) protein require
ments for growth, (4} ficst <ug.r of photosynthesis. (16 mairks )
4 How many distinet classes of proteins are there? What sre their more
important physical properties? Indicate the chemical structure of the hasic
group. (16 marks.)
S. Describe suituble experiments {or testing :— (a) fructose in the presunce

of glucose, (b) lactose in the presence of maltose, ic) globulins in milk, 1) per-
oxidasc in the tuber of the notato, (16 marks))
*6. Explain clearly the meaning of the pH scale. Describe how you would
the pH of a sample of milk. 18 marks.)

in clesrly the meaning of net encrgy of a leed. Discuss the princi-

ods of computing them. (16 marks.)

in detail the reactions involved and the differences in the nature
by (a) souring, (b} the action of rennet. (16 marks).
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