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1928 —29, sowings were done on six different days, namely (1) 1- 9—28,
(2) 1—10—28, (3) 18—10—28, (4) 8—11—28, (5) 23—11—28 and (6)
8-—12—28, the last four being under rainfed conditions against the
first two sown on artificially prepared seed beds. The sowing made
on 18—10—28, though under rainfed conditions, was very much earlier
than the normal sowings of cotton on the station during the year.
Plants in all the plots during both the seasons were given a spacing of
a foot and a half between rows and thinning was done when the plants
were about six inches high leaving a stand of about nine inches from
plant to plant in the row. The usual cultural operations ordinarily
received by the normal crop were attended to.

Season (a) 1927—28. The annual rainfall recorded for the year
was 36’4 inches, i. e., about 5 inches over and above the average for the
preceding 23 years. The monsoon for sowing rains broke at the usual
time and the sowings of cotton were done at normal period (end of
October) and the germinations were good. About 4 inches of rainfall
received during February 1928 brought about considerable shedding.

(b) 1928—29. The total rainfall recorded during the year was
30.56 inches against an annual average of 31°63 inches. The north-
east monsoon was delayed by a fortnight but gave the average rainfall

in October and November. Continuous wet weather prevailed during

December. This was followed in January by a most welcome dry
spell. The unusual downpour in February was quite inopportune

and caused a tremendous shedding of buds and bolls. On the whole,
the season was unfavourable to cotton.

Characters Studied. The behaviour of the following economic
characters with regard to the plants of different ages was studied for

purposes of comparison, and discussion will be taken up character by
character.

. Position of first fruiting branch node.
Fhwering activity (during 1927-28 only).
. Boll production ( do ).

. Lint length.

. Kapas weight per seed.

Seed weight per seed.

. Lint weight per seed.

Ginning percentage.

(i). Position of first fruiting branch node. It has, in general, been
observed by many workers that the lower the node of the main stem
from which the first sympodial or the fruiting branch arises, the ear-
lier is the ‘ arrival of the crop’ provided there is no shedding. The
effect of the difference in the sowing dates on the position of the
first fruiting branch node will be seen from Table 1. which gives the
frequency arrays for each of the ten plots.

0N U R W
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During both the seasons, the modes in the earliest sown plots are
at the highest places and they systematically drop down in the §ucceed-
ing plots. The frequency curves of the last sown plots durmg both
the years, i.e., sown on 24-12-27 and 8—12—?8, however, are complicated
in that they show a bimodal nature. With the results of the first
season, it was thought that the bimodal natut.'e was, to a small ex?e.nt,
attributable to the fewer number of determinations. The repejutlon
of the same phenomenon during the secor}d year of the e{(perlment
with a large number of determinations negatived the a'ssumptlon. The
rainfall of nearly 3 inches on 5-2-28 and 7-2-28 d.urmg the first year
and of nearly 5 inches from 2-2-29 to 8—2—?9 during t.he second, i:t 0%;
time when the first fruiting branches were just eme}'gxng fronr;1 Olfl 0
their buds must have accelerated the general vegetative growth o ef
plants in these two last sown plots, and sx'lch of those as had ngt Ero
duced their first fruiting branches at the time rr.mst haYe formed t e(r;)
higher up the stem when drier condi.tions prevaxl.ed again. Kas:}t}‘ardis-
has suggested that the carbon dioxide of the s01_1 must bt? at the'c i
posal of the plants at the time of ﬂo'wer' and fruit formation, tha the
production of this carbon dioxide is, 1n turn, dependent to a malrt ke
extent on temperature relationships among other. fac’cors],[1 rtesu . 1g_
in a fairly dry condition of the top 'layers of the soxl. and tha : ;onNo
tions opposite to these will induce increased vegetatxv.e g}l;ow c.u o
other cause is visible for the occurrence of two modes in these

of the last sown plots. | .
To see if the observed differences in these mode_s of the .dxffeIr(entl
sowings were due to the seasonal factor or to errors in sam;;lutxﬁ, ﬁ:t
Pearson’s Test (7) of significance was adopted in the case of tl e st
yeaf‘s data and it is found, (Table 2),‘ that each successive sowxr;lg a
definitely a lower node from which arises the first fruiting branch.

i jvi ilable in this connection

ii). Flowering activity. The data avai -
(frox(rlll)resulots of 1927-28) persent features already .observed :by othc.ar
workers. Balls and ‘Holten (4) have dealt with this aspect, 1n detail,

in the case of Egyptian cotton. . ]
The data were procured from records of dan.ly census of oTw:)is
taken on a certain number of plants marked out in each pgxt. a ¢te
3 gives the total number of flowers produced per plant. On;u:ri?
with the experiences of Buie (5) and Balls (3).. it was seer; tha he
intervals between the beginnings.of the ﬂqwermg phases of t he suc-
.cessive sowings are in'inverse ratio 'to the m.tervals between the.lr SOW-
ing dates. The main flowering periods are in the order of their sow-
ings, the earliest sown spreading over 2 period of two months and the
second and the third plots over a per19d 9f a month . each. ‘The last
sown plot is prominent from the beginning of April to th? end of
May—i.e., overa period of two months,‘and the latter part of it extends
over the clearly defined summer period of the other three plots.
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Further, the curve is multimodal, and when smoothened converges to
two modes. A reference to the corresponding frequency curve of the
first sympodial node already discussed and to the bolling curve (to be
presented subsequently) will reveal its close identity with them except
for the definite lag and earliness respectively, representing the time
intervals required for the buds to develop into flowers and for the
flowers to develop into bolls. Beyond temperature acting most probably
as an indirect agent, no other marked factor seems to have caused this
protuse flowering, which might have either been brought about by a
comparatively greater bud production or by a greater bud retention.
The space allowance for the plants of this plot was comparatively
more than that for plants of the other plots, owing to poor germina-
ation. This is anothar possible causal factor resulting in profuse
flower production.

The total number of flowers produced per plant in the various
plots up to any required time shows that the rates of flower pro-
duction increase according to the lateness of the sowing dates. The
commencement of April appears to be a critical time so far as the
environment of the preceding nine or ten months is concerned and
. plants which had not put torth their blooms by this time but which
had attained the bare minimum age required to start the phase of
flower production were apparently compelled to do so by the environ-
ment. Except in the, case of the last plot, the differences in the total

number of flowers produced per plant at the end of the season are
not marked.

Buie (5) has also observed that delaying the planting for two
weeks delayed the flowering activity by one week and that early
plantings had produced by mid-season a much larger number of
flowers. Ballard and Simpson (2) have also noted slightly larger
number of flowers in late planted cotton.

(iti) The Bolling curves:- The data in this connection were
obtained from the record of bolls picked on alternate days and once
in three days during the two years 1927-28 and 1928-29 respactively.
The bolling curve, representing asit does the net result of the effsct of
shedding on blooming should be identical with the flowering curve if
all the flowers which opened were ripened into bolls, and this rarely
happens. During the first year of the experiment, as in the case of
the flowering curves, the main periods of boll production in the
various plots are in the order of planting, i. e., ‘ the arrival of the crop’
is earliest-in the first sown plot and latest in the last sown. The
curve of the last sown plot is prominent with two peaks as pointed
out at an earlier stage and the bimodal nature of the first sympodial
frequency curve seems to be the main cause for this as in the case of
the corresponding flowering curve. The same observaticns hold good
for the results of the second year also.
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Table 4 gives the number of bolls per plant picked in the various
plots by fortnightly intervals, and the totals in each case show that the
bolls produced in the last plot during 1927-28 outnumber thase of any
other during the year though consisting of useless kapas. During
1928-29, the two sowings prior to the normal, i.e, the sowings made
on 1-9-28 and 1-10-28 have yielded a considerably larger number of
bolls than the rest.

(iv). Lint length:— Material for the study of lint length was colle-
cted at intervals of three days during both the years. Since four-locked
bolls predominate in this selection 539, staple measurements were con-
fined to bolls of this category. From the collection of every pnf:kmg
day, six representative seeds of third position as described in (1)
Agricultural Journal of India Vol. XXV. Part I — were taken 9ut for
the determination of staple length, the method followed being the
usual one adopted by Hilson (6). .

The results obtained are summarised in Table 5 and shows the vari-
ations in the plots during both the seasons. During 1927-28, the differ-
ences in the lint lengths of the plots sown on (1) 31-10-27 and 15-11-27,
(2) 31-10-27 and 9-12-27 and (3) 31-10-27 and 24-12-27 are found to
be statistically significant. During 1928-29, significant differences are
found in the following cases—(1) 1-9-28 and 1-10-28, (2) 1-9-28 and
18-10-28, (3) 1-10-28 and 8-11-28 and (4) 18-10-28 and 8-11-28. During
the first year, differences are observed in lint lengths between. the
normal sown plots and the late sown ones, which exhibit no such differ-
ences among themselves. Similarly, during the second year also, the last
three plots exhibit no differences, while differences are obtained among
the first four plots, though the pair of sowings made on 1-10-28 and
18-10-28 is an exception. It must be mentioned at this stage that the nor-
mal sowings of cotton on the farm extended up to »29-10'-28 8o that the
sowing on 18-10-28 is also to be treated as one made prior to the nor-
mal season. During both the years, the observations show that there is
a general tendency in all the plots for the lint length to increase with
the advance of the season and then shorten towards the end. As lint
length is mostly influenced by soil moisture, the shortening .tqwar(.ls
the end is possibly due to the lack of proper moisture conditions in
the soil at the time. The plotsown on 1-9-28 during 1928-29 exhi-
bits the maximum length which must be attributed to its being far
earlier than the normal time which probably has given it a chance for
a good development as regards length.

(v). Kapas, lint and seed weights and ginning percentage. Asin
the caseof staple length, material for the study of kapas, seed and
lint weights was collected at intervals of three days during both the
years, and the examination was confined only to the contents of four-
locked bolls. From each picking, all the good locks were spread out,
one hundred seeds (or as many as were available if less than one
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hundred) representing all the locks and all the positions of seeds with-
in a lock were picked out for purposes of the determinations of kapas,
seed and lint weights and their respective averages per seed worked
out after weighment. In all these cases, readings of the same picking
dates of any two plots to be compared were taken to work out the
standard deviation of the average difference of the pairs as per
‘student’s method ’; in other words, the samples compared were from
the pickings of the same periods in the season but they were from

plants of different ages. The results obtained from a study of these
characters are summarised in Table 6.

Kapas weight, In general, the earlier sown plots have givena
higher kapas weight per seed. Inthe comparisons made during the
first year, the results are always found to be statistically insignificant.
During the second year, the last three sowings exhibit no differences,
while five comparisons among the first four plantings exhibit signi-
ficant differences. These are (1) 1—9--28 and 1—-10—28, (2) 1—9—28

and 8—11—28, (3) 1—10—28 and 18—10—28, (4) 1- 10—28 and
8—11—-28 and (5) 18—10—28 and 8—11-—28.

Seed weight.  In the case of seed weight also, similar results are
obtained except in the comparisons between seed weights of plants
raised from plots sown 15-11—27 and 9—12--27, where the higher
seed weight of 15—11—27 is found to be statistically significant.
During the second vear, differences which are significant are obtained
in all the five comparisons found significant with reference to kapas

weight (mentioned above under kapas weight) and in addition in the
comparison between sowings on 1—9—-28 and 18—10—28.

Lint weight. In general, lint weight seems to decrease anfth:
S2ason advances and during both the yvears age does not seem to ailec
lint weight except during the second year in the comparison between

Plot sown on 1—10—28 and 18—10—28, Lint weight presents greater
uniformity than either seed or kapas weights.

With reference to all th

ese three characters, during 1928—29 the
~ general decrease in values

with the advance of the season receivesa
reversal about the beginning of May, which is probably due to the
effect of heavy shedding caused by the unusual downpour of February
1929. The rise in values about the beginning of May is to be attributed

to the plant’s struggle to reproduce its best in the face of a very bad
season,

Ginning percentage. The results are shown in Table 7. Durin.g
1927—28, statistically significant difference is obtained in the compari-
son between plants sown on 31—10—27 and 15—11—27. During the
second year, comparisons among the last three plots do not exhibit
differences, while four cases among the first sown four plots, namely,
differences, between (1) 1-9-—28 and 1—10—28, (2) 1—-9—28 and

X

Sy
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—10—28 and 8—11—28 and (4) 18 —10—28 and 8—11-:28
lsgtl)ot:?:m(gc)::nt 1doiffezrences. It will be rerpemberegl that under 311:::
Temath he same comparisons exhibited sigmﬁcan.t differences, an
o li; ugh when lint length increases, ginning percentage decre-
ook ?Ifh 0nzfarza\l trend has been for the ginning percentage to delcret-
:::S\;\rith fhieadvance of the season irrespective of the age of the plant.

Resume. The foregoing observations fall into groups acco.r(.lmgt }t1:
th re:;ks oi)tained in each case. In the first .of these bc?;ppns&zgnite
cthacters first fruiting branch node, 1ﬂowe:irlln% at;gwnop;:tgs, chinite

we and late .

i were observed betweep early ' . he
dlf:fc(:;?ln(c)?sthese groups, namely, lint weight, practically noed;]fi?:xtlhe
3 except in one case. In the last qf these groups, W e e
1shseillc:ters lint length, kapas and seed welght.s and ginning perc 'ﬁcan;
:r}?:re the ‘differences are significant in certain cases and insigni
in certain others.

that in all the four charact-
‘usal of Tables 5and 6 shows. .
‘lognlielle‘:msgth kapas, seed and lint weights, the curves of ;he van((:lixrsl
ells,t more or ’less, coincide in each case, a general rise or ffecrtt;?as I
fe:gst'h and weights brought about by the seasonal factor affecting
the plots. .

From the nature of the results obtaiped, the prm'C{pal 1(;;11;:121;::(35_
are that characters like (1) first syt.npodlal node position, @ flower:
i 3) bolling are definitely influenced by.the age o p !
e - (k d degree, while boll characters, like lint length, kapas an
ceed wei lit are aéected by the age of the plants raise:d particularly
Sii(irv:lrgly si’n the season. With reference to lint weight evenvery
v

_early planting does not seem to influence it. After the normal sowing

i ive intervals are mostly alike with
lants raised at successive 1 . .
Seasorc'li’tg these characters. All aspects considered, from the EO:S; gi
view f the breeder of rainfed cottons, every endeavour s 0 e
made ?)w seeds at the right period after the general r‘am‘;ank
n\lr?)(:; ftoor :xperimental purposes plants raised subsequently in blan
a
holes. . o
i incipal indications are arrived at
. The following principa A
froms :m;v:gderation of the comparisons m.ade of s%meblecci(nos?illc;
haracters of cotton plants of different ages ralsec.l on the blac solls
cfthe Kovilpatti Cotton Breeding Station, dl{npg the tvs;o sea o0
;)927~-28 and 1928—29, a favourable and a distinctly un avourable
geason, respectively.

(1) The first fruiting branch is produced from a lower node on
the stem by the late sown plants.

(2) The respective intervals between .the. beginnings of the
flowering phaées of the successive sowings are in inverse ratio to the
intervals between their sowing dates.
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(3) The active flowering periods of the successive sowings are

seen to be delayed in inverse proportion to the lateness in the respec-
tive sowing dates.

(4) The early plantings produced by the middle of March a much
larger number of flowers and by the first week of April all the plots

were at the same level with regard to the number of flowers produced
by them up to that time.

(5) The main periods of boll production in the various plots are
in the order of their planting and sowings made earlier than the
normal time have given a greater number of bolls per plant.

(6) Lint length, kapasand seed weights and ginning percentage

seem to be affected by sowings made prior to the normal season, the
late sown lots being more or less alike.

(7) Lint weight does not seem to be affected by the age of the
plant even by making sowings earlier than during the normal season.

Note:--Items 2, 3 and 4 are conclusions from the results of 1927-28 only.
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ECONOMIC IMPORTANCE OF ENTOMOPHAGOUS

INSECTS *
BY T. V. RAMAKRISHNA AYYAR, B.A, Ph. D, F.Z S,

Madras Agricultural Department

Over twenty years ago, when [ entered the
Entomology as a raw recruit and started, apar
the study of insacts associated with other ins

especially the bionomics of Hymznoptera as a side study, little did ]
feel that such a subject would loym so large bafore the entomological
world of to-day. In fact, the study of insect associations and especially
our knowledge of entomophagous insects have advanced with such
rapid strides within the past ten or fifteen years that both from a
purely scientific and an economic point of view this aspect of entomo-
logy to-day isin no way behind the subject of “Virus diseases’ on which
we had an interesting exposition just now. The abstract of this paper
which, I believe, all of you have got, may have given you a brief idea
of the main points on the subject [ wish to deal with; and since the
subject is a big one and as I may not be able to do full justice toallthe
different aspacts of the theme in the short time [ must not exceed, [

am endeavouring to-day just to speak a little on the more salient
points of the theme, which might give you some general ideas on this
subject.

portals of the Science of
t from my official duties,
ects in various ways,—

What are Entomophagous Insects ?
food habits, insects, like all other animals,
main divisions, viz., thosa
need animal food, called r

From the point of view of
can be grouped into two
that feed on vegetable matter and those that
espectively herbivorous and carnivorous in-
sects. Iam sure every one among us is familiar with many of the
numerous insects feeding on plants and vegetable products ot different
kinds. Just as we are able to spzak of paddy, fruit or cotton insects,
it is possible for us to divide the carnivorous forms also into different
groups. Examined in this way we find that among those that feed on
animals there are some which depend for their food on members of
their own group, viz., Insects. These carnivorous insects feeding on
members of the same group are what are technically known as insect-
feeding or entomophagus insects. Though in their numerical strength
insect-feeding insects may be perhaps far fewer than those which take

to vegetable diet, from the point of view of their biology and peculiar
life habits, entomophagous inszcts exhibit numerous remarkable and
unique features both as regards structural adaptations and in forms

of behaviour. It is but rational that, unlike as in the case of insects

whose food materials consist of plants and otrer substances which

*Summary of a lecture delivered before the meeting of the Associgtion of
Economic Biologists, Coimbatore on 3--11--1931,
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i i t offer any active resistance to the
:.are_pfactlc%llydigagtlzr:larg’h::rlg ig'::; entomophagous insect has ]r'lfe-
mdwu.lual efla t itself in many suitable ways in .its ShlfFS for life,
cessaflly t? athepsecuring of the most important source (_)f 1ts. er}erg&f,!
e o ly. which in this case is an active moving pb]ect like itse ;
ite foo suppﬁyh different categories of insect-feefling insects endcg’ve' d
?v?t;u%};ffv::enttl habits and various types of behaviour adapted to thei

i
essential needs.

is brings
Different categories of En-tomophagous Ifnsec:s.e nt;l‘nl::)sp}':)agoxlgls
onsideration of the different gategorles o omophagous
us vy CC idering the habits of these insects they can e oo
mst(;;tii.ividzgsinto two main groups: Predators and Parasites.
en

.

the main consideration being gratification of its cr(aiv;n% ;:g

pho }f is usually smaller and weaker thanthe preda oh p
fOO_d- . PYSY to the attacks of the aggressor. .On.the other }i]m ,
eaSllY.S}lCCL}m . e subtle phenomenon. Parasitic mse.cts are t OS:
Pal'.aSItl'Sm on. m; ) t their food from other insects in quite a d}fferir.l
O e o df:ors The prey, which is called the hostin t 1ls
mann?f.fr_om D(l;? is nc;t immediately killed butis compelled to s(;lppuy
food 'lf ltl:s tohalee; of its life blood to its guest, f:mc! only gra uililszr.
fooiulrr;bts ° I?l tllx)is case the aggressor or the parlasnetls 1:312112 :(rinf; uie
tha . erally is slow tortu
P hOSf 3 !rfiihfnop;‘)::::s.gelt; bot}{ these phenomena of' preda;
d'eath Ofdt he :;csiltism prevailing among the insects we ﬁr_ld dlffe.ren
s For i stance we find that some attack particular .kmds: of ‘lbnse-
types'd F::ﬁl:e themselves to those; there are others which dl}it?e :E:
:‘;Ziinat:ention to more than one kind of prey O‘r’h(fti,'?ndn]; ed o
still others which exhibit the predatory. or ‘parasztui) le‘t i ((1) ly Guring

in stages in their life history. Itis generally bzlieve that in the
Certam_ ; f animal habits prasitism gradually ex{olved out o preda f
eVUlufl.On ° fnong carnivorous forms., We will now examine a few
gzi‘lrazll:rzfyafamiliar cases of predatory insects and their ways.

i ts two distinct groups can
ORS: Among predatory. insec .

PﬁEgﬁzone including those which are typically predaftory atrlllcl
ll:errlrtl?h:ir prey, kill the same and satisfy their h.unger. Thesvf1 'om:n the
m‘;jority of pr:edatory insects and represer;ltatwes }fr;a. ftc)l:;ilvex:below .

the roug 18 .
insect groups as may be seen from |
(I)f ?1112 1‘12bit of food hunting some of these predators are cosmopolitan
n

and catch any insect which they are able to attack and eat; for

instance, the common mantis will catch and eat all km(;s of u;)sgctsﬂa}n:l
:er:ren its’own kind (cannibalism). So are some of the ro ! :‘; ! ‘:2;,
dragon flies, assassin bugs, ant-.lions,. etc. T.here tare s((im;g%rain fmm,
which feed only on some special kinds of mse%.sdalr: Tefrain from
tasting others. Common examples are the lady bird beetles, g
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chrysopa and some syrphid (Hover) flies which feed only on plant lice,

scale insects and mealy b i
y bugs. The six i i
to feed on the rice bug in paddy fields. spotted tiger beetle s known

The

attack thes;cz'(;;dngzo'fl:; 1(;:023:' Otliir‘hand, ncludes those Whi'Ch
nutrition for their developin g helr own food, bl}t to_provide
predators almost exclusivel ag voung ones. We find this category of
only the females exhibit th¥ ot SOme Wasps, and even amens tlzem
While 2 typical it this peculiar parental care for the off-spring.
same as ity ?0‘(3; predator hunts the prey, kills it and devours the
instead of killing ? member Of. the latter group attacks the prey, but
means of it ing and de§patchmg it outright, it stings t'he victim by
it home to .tpowerful sting, paralyzes it without .klllmg it and carries
are popularll S Eest to serye as food tor its offsprmg. Suf:h prec.la.tqrs
and wonder fyl <Nown as .Stinging predators’. The varied activities
remarkab] u mstmc.ts displayed by many of these wasps are extremely
exhibitad Fand constitute some of the most marvellous phenomena
alists wil lg the world of insects. Among some of the famous natur-
ful inse to ave made observations on the bionomics of these .wonder-
some :fs }tll'le French naturalist J. H. Fabre ranks very 'hlgh, and
readin SIS books on the subj:ect form extrem-ely interesting
be fouid Some of my e.arly observations on a few Indian forms may
Indi mcorp.orated in the chapters on Hymenoptera in Lefroy’s

1an Insects Life published in 1909. In the following list are included

Some of the familiar pred i
) ator sects of both the ab
found in S, Indin p y inse ove categories

ORDINARY PREDATORS

Ins
nsects Groups. Nature of food or prey.

The gre i
green mantis Orthoptera Grasshoppers, small bees, any

others avaijlable, often feeds on its
own kind (Cannibalism), spp. of
Green locustid . Hierodula, Gongylus, etc.

Morismu i
( s Carinatus) do. Feeds on insects near lights.

Dragon flies Odonata-species of

Pantala, Orthetrum,
Trithemis, Crocothemis,

elc, i
Feed on miscellaneous insects.

Chrysopid
ysopids Neuroptera {Chrysops) Larvae feed on plant lice chiefly.

Ant.lio
ns Neuroptera (Palpares) The larvae trap small insects of
Myrmeleo. sorts in their sandy tray pits.

G .
round beetles Carabids (Coleoptera) Feed on miscellaneous forms cater-

(sp. of Arthia, Calo- pillars, small grass-hoppers etc. A
soma, etc). small redish beetle Casllids, feeds on
the coconut caterpillar Nephantis-

~

-~
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Insects Groups. Nature of food or prey.
Tiger beetles Cicindelidae, {Coleop- Feed on miscellaneous forms one
tera). sp. Cicindela sixpunctats feeds on

Rice bug.
Lady bird beetles Coccinellidae Most of these confine themselves
(Coleoptera) to plant lice, scale insects, mealy

wings etc. in the larval and adult

stages. sp. of Chilomenss, Scymnus.
and Coccinglla are common in S

India. One group of this family-the

Epilachna beetles are plant feeders

and are pests on brinjal and cucur-

bitaceous plants.

Eublemma moth Noctuid \Lepidoptera) The caterpillars feed on scale in-
sects of different kinds.
Phycita moth Pyralid (do.) P. dentilinella - caterpillars feed on

the castor slug pupa.

Euzopbera moth Pyralid (Lepidoptera) Caterpillars feed on the larvae of a
scale insect (Aspidoproctus xyliae, G)
on rain tree.

Blue butterily Lycaenid " The caterpillar feeds on mealy bugs
of different kinds, Phenacoccus,
Psoudococcus, etc.

Hover flies {Syrphidae--Diptera) The larvae of many of these feed
: on Plant lice, the common form
being the fly with gold banded ab-

domen (Isciodon).

Robber flies Asilidae - Attack various kinds of small in-
: sects including, bees, small flies,
beetles etc. (Leptogaster is a well

known robber fly)

Pentatomidae Some of these (species of Cantheconas
(Rhynchota) Andrallus, etc,) suck caterpillars,
saw-flies, etc.

Predatory plant bugs

Reduvidae(Rhynchota) Attack various insects - flies, cater
pillars, leaf hoppers, etc. (chief.
genera are Acanthaspis, Horpactor
and Isyndus).

Assassin bugs

Anthocorids Anthocoridae " Small bugs found in ear-heads and
flowers and feeding on thrips, small
leaf bugs, etc., etc. (Triphleps is the
well-known genus in South India).

STINGING PREDATORS

As stated above, all these are wasps of different kinds, and it is the

female that attacks the prey, paralyses it and carries .it to the nest,
where eggs are laid on these victims. The grub hatching out of the
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egg grows by feeding on the prey stored by the parent, pupates, and
in course of time emerges as an adult wasp. Different kinds of wasps

collect different kinds of insects as their prey ; the following are the
more familiar ones in S. India.

Insect. Order.

Nature of food or prey.
Scoliidae Hymenoptera

Attack white gribs (larvae of cock-
chafer beetles)

(Scotia, Elis and Tiphia are common
in S. India)

Sphegidae These are the typical fossorial

wasps - each different genus having
its special insect food. Among
these there are those that attack
grasshoppers, crickets, cockroaches,
etc.,such as Noto gonia, Liris, Sphex
and Ampulex those collecting cater-
pillars such as Ammophila, others
collecting bugs, weevils and flies
like Gorytes, Cerceris and Bembex.
This family also includes the not-
orious bee-hunter Philanthus P.
Romakrishnae, T) discovered by me

some years ago on the S. Indian
hills

Solitary wasps Eumenidae Include the potter or slender waist-
ed wasps which store their mud
cells with various kinds of cater-
pillars. Most of us, I believe, are
familiar with this phenomenon of
the wasp carrying the caterpillars to
its nest. Eumenes conica is the com-
mon South Indian form. The

smaller forms belong to the genus
Odynerus

Social wasps Hornets (Vespidae) These are not typical stinging pre-

dators since they very often feed
on other insects like ordinary pre-
dators - the common Vispa cincts is
often seen sucking honey bees.

PARASITES: We now come to the second category of entomopha-
gous insects known as parasites. Among parasitic insects thereare those
that live all through their lives as parasites on higher animals such as
lice, ticks, fleas, bots, etc.; these are neither entomophagous, nor do
they exhibit the features of typical entomophagous parasites, and it is
not my intention to say anything on these parasites found on higher ani-
mals. The latter which are typically entomophagous are parasitic only
during their larval stages, the adults being free living and very highly

PARASITIC INSECTS

Wasp parasite (Cholcid)

1.

or (Braconid)

2. Wasp showing long oviposit
*3. Fly parasite (Tachinid)
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organised. The commonest examples of these parasitesareto be found
chiefly in two oOr three families of Hymenoptera (Ichneumonidae,
Braconidae, Chalcidae, Bethylidae) and in the Dipterous family Tachi-
nidae., The general life history of any of these parasites is briefly like
_this: the eggs which may be one or more are generally deposited by the
mother insect on the body of the host which is usually alarva (a cater-
pillar, grub, maggot or nymph)—on hatching from the egg the parasitic
larva feeds on the unimportant tissues of the host for some time and
is careful not to kill it by attacking its important tissues until it has
grown almost to maturity ; at this stage the parasite quickly destroys
the host by consuming its vital organs and gradually the host dies.
Meanwhile the parasite reaches its full larval growth, pupates and
emerges as the highly organised and active wasp or fly. Some of these
parasites, especially the wasps, are provided with remarkable adapt-
ations to carry on their life activities. For purposes of laying eggs
on larvas boring inside plant tissues some of the Ichneumon flies are
provided with long and conspicuous ovipositors (see fig.) by means of
which the parasitic wasp isable to thrust its egg even through thick plant
stems on to the body of an internal borer. It will be a very interest-
ing sight to note how some of these wasps with long ovipositors
cleverly detect by means of their marvellous and acute sense Organs
_ the presence of the borer inside and accurately thrust the ovipositor
= on the same through the plant stem. This is found in the case of a
common reddish brown parasite (Stenobracon deesae) attacking the
common sorghum borer Chilo simplex. Among these Hymenopterous
and Tachinid parasites there are also some forms which ettack their
hosts in the egg and pupal stages also. Some lay single eggs, while
there are others which dcposit a hundred ar more eggs on one host.
Some spend their earlier stages inside the host’s body and come out
to pupate, while others are external parasites all their life. Numerous
and remarkable varieties are found in the bionomics of the numerous
species of Hymenoptera, a big group including extremely interesting
insects, and scarcely a single order of insects is free from the attacks of
these parasitic wasps. Thousands of species of this big wasp complex
‘have been recorded all over the world, and numzrous forms have also
been noted from S. India and" the host relations of many of these
‘studied to some extent. I have recently published a few papers on
the hymenopterous parasites so far known in S. India with annotations
regarding their known food habits and those interested may refer to
:them. Tachinid flies chiefly parasitise caterpillars, and we know of
some of these effectively controlling some of our crop pests. The
most important genera of Tachinid flies found to be of economic im-
portance in S. India are Sturmia, T china and Cyphocera. To the
casual observer these flies would appear like large sized house flies, but
they are really quite different from the latter, especially in the body,
having an armature of numerous short bristles (see fig. 3.) Though these
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ﬂies do not display such remarkable variations in structure and habits,
lxke. the parasitic wasps, they are in their own way fairly numerous and
tl}elr work as parasites equally telling. Most of the common cater-
pillars and grubs found on various plants are subject to the attacks of
th.ese hymenopterous and tachinid parasites, and a study of the biono-
mics of these creatures is a subject which will be found not only of

absorbing interest to the biologist but also possesses great economic
value as I shall presently explain.

Economic status of Entomophagous Insects. We now come to
the more important aspect of the subject; an aspect with which our
association is more directly concerned, namely, the economic import-
ance of these predators and parasites. The importance of many of
these forms to man consists in the fact that many of the insects, which
constitute the food of these creatures as hosts, happen to be forms do-
ing harm to cultivated crops and other belongings of man. Numer-
ous caterpillars, beetles, etc.,, that are pests of various plants, like
paddy, cotton, sugarcane, cholam, castor, fruit trees of sorts, vegetable
and other economic plants are found subject to the attacks of these
parasites and predators, and thsse latter help man considerably in
keeping these pests under normal control in nature.

“ Outbreaks of injurious insects " as stated by Howard, “ are fre-
quently stopped as if by magic by the work of insect enemies of pests”.
South India, similar to many other parts of the tropics, abounds in nu-
merous parasitic wasps and flies carrying on their remarkable work of
pest control often unknown and unnoticed by man. It is needless to
'fxdd, therefore, what an important part these natural enemies play in
influencing the spread or control of injurious forms. The work of
natural enemies is as important as any of the other factors, such as
food or climate, in influencing the regular balance of life in nature.

Utilisation of Entomophagous Insects. Now that we have
realised the importance of the work of these entomophagous insects,
we may proceed to consider the different methods that man has
adopted and those he may adopt in future for taking the best advant-
age of the good work of these insects and utilise them in the most
suitapl.e and economic ways. For this purpose the essential pre-
requisites are a proper recognition, correct identification and a
thorough study of the bionomics of the pest to be controlled and -the
natural enemy or enemies proposad to be utilised for such a control in
all their aspects and inter-relations. Such studies are extremely im-
portant because it will be very often found, especially in the case of
parasites, that in many cases what we consider a beneficial insect may
not in fact be one in spite of its baing a parasite. It may be a parasite
ona parasite (a hyper-parasite), which means it is doing harm by des-
troying a beneficial parasite. *The first step towards vanquishing an
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‘

enemy,” in the words of Curtis, * is to ascertain correctly its habits.
The next is to be certain of its appearance so as not to mistake one
party for another, and a third and no less important object is to be
well acquainted with our friends and allies.” As such these and other
investigations on the different aspects of parasites and hosts are extre-
mely important and necessary and thorough studies have to be made
before any attempts are made in the way of utilisation. After such investi-
gations are made the next thing is to afford all facilities to such of those
natural enemies that are beneficial to do their good work effectively
and successfully. This method of properly using the natural enemies
to check insect pests is popularly known as the “ Biological method of
Insect-pest control ”. This method has now-a-days become very
popular and in most of the countries where scientific agriculture has
advanced, this method is being adopted to supplement the other time-
honoured methods of pest control, such as cultural, mechanical and
insecticidal. Some of the methods adopted are simple and quite
practicable in most cases. Where plants are badly infested with
pests, say caterpillars, or of different kinds of grubs, instead of the
infested parts being removed and burnt or buried, as is at present done
in most cases, they may be kept enclosed in cages with gauze netting
to allow the natural enemies alone to emarge in due course ; the mesh
of the gauze should be of such dimensions that it will only allow the
natural agent to fly out and not the adult of the pest, which in most cases
isa moth or butterfly. This might be done not only in the case of
various defoliating caterpillars, such as those attacking paddy, cholam,
castor, groundnuts, palms, etc., but also with borers of sorts, such as
the stem borers, and shoot and {ruit borers of various valuable crops.
For this purpose special cages or parasite boxes suited to each insect
p>st and its natural enemies could be devised ; such boxes containing
infested plantsor portions of plants, which allow only the natural
enemies to emarge, may ba placed in the infested fields. Trials in this
direction weare made in the Punjab a few years ago for the cotton
bollworms (E:rias sp.) and on a small scale such a trial has also been
made by the Madras Agricultural D:partment for the black-headed
caterpillar (Nephantis serinopa) of coconut, a serious pest in some
places along the West Coast. Similarly in the case of many pests of
which the egg masses can bz easily found and collected, as in the case
of the paddy stemn borer, the tobacco caterpillar, hairy caterpillars of
sorts on cholam, castor, etc., and various others, where the eugs are
laid in masses, these latter may also be kept to allow any of the egg
parasites to emerge ; egg masses may with advantage be kept exposed
on a tray of water or in the middle of an ant pan so that the egg para-
sites might fly away and any minute larvae that might hatch out of
unparasitised eggs might drown themselves if they attempt to crawl
out. The stubble and debris of various borer-breeding plants, like
cholam, paddy, wheat, cane and various vegetable crops after harvest,
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may al.so be treated similarly to allow any natural enemies that might
bree.d in them. In these simple ways, the existing parasites or predat-
ors in each tract might be helped to do their uszful work more effect-
ively; on the other hand, when the collected pests or the pruned
branches containing pests ara buried or burnt, as is usually done, the
natural enemies also get destroyed. The adoption of such si,m le
methods will substantially supplement the ordinary mechanical mga-
sures off control generally adopted at present. Generally there are
three lm.es of procedure for the introduction of natural enemies; they
are the introduction of (1) a parasite or predator of a particular, pest
into a place where they do not occur from a place where they are
found., (2? of those which attack forms related to a particular pest in
questx.on in other tracts and (3) of the indigenous parasites of a pest
occuring in adjacent districtsinto those where they are absent. The
first method h.as received great attention and some remarkable results
have' been. gchxeved in Biological control in that way in Hawaii, Cali-
fornia, Fiji and other countries. This procedure is attended with
marked success only in those countries where the conditions are very
favourable.to the introduced insects. The earliest and classical example
of su.ch pioneer attempts in the successful introduction of natural
enemies of insect pests is the well known introduction of the famous
!adyjbqu bee,t.le (Novius cardinalis) in 1889 by Koeble from Au;tralia
mt’O California to control the notorious fluted scale (Icerya purch-
asi, M). As a result of this early and successful introduction, nume-
rous other attempts have since been made in different parts of the
‘world a}nd some measure of success has bean achieved in man§ cases
Such .mtroductions have been attempted in the United States o.f
America, Italy, Australia and Fiji, but of all these the introduction
have been more successful in the Hawaiian islands than in an th .
parts of the world. In the opinion of Howard; voother

No part of the earth which does not have the very simple native fauna |

u;d flora of Ha‘.;vaii, which does not haveits equable tropical or sub-tropical
c 'm;late and which does .not consist of islands rather limited in size, can expect
with any degree of certainty to achieve results at all closely approxi;nating t}lx)ose

in Hawaii.
- gltle second procedure of introducing parasites of allied forms
oflteh 1(5)"3 pest dpe_s not often_ prove successful, though in the case
b de 1]1gn cocom}t pest, the introduction of a tachinid attacking an
f:ln el:hoc(:lo;:;mtut pefst in Mala(ylra proved a remarkable success! The third
ransferring indigenous parasites of th
districts they are found int e © Same Dest rom
o those where they d i

which is rather a difficult one and i iHforent o iotes, White

\ involves different principles i
in the case of the first two meth e forgie

ods we try to help nature in effecti

ectl
::rlhtag nllay more or less be a natural balance of life as originally exist:(f
. ; z;‘tter case our attempts are directed to modify an equilibriurr;
which has already been adjusted. Such a procedure is not only
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difficult but is extremely hard to maintain permanently ! Another
important factor which has to be kept in mind in these attempts at
biological control is the provision of sufficient food for the introduced
parasite when the pest gradually gets destroyed and when we wish to
keep a good supply of the natural enemy. Two interesting examples
of how this difficulty is tried to be overcome are now known. One
is the conservatior of the mealy bug pest of California by breeding it
in potato sprouts and allowing the predatory beetles to breed on these
mealy bugs in captivity. I saw this interesting process in one of the
Parasite laboratories in Southern California. The other is the quanti-
tative breeding of the Chalcid parasite Trichogrammu minutum found
as a parasite on the common grain moth (Sitotroga) and using it against
pests of different kinds (the insectis known to be a parasite of 50
diferent kinds of caterpillars). It appears that nearly 200,000 of these
minute wasps can be reared per day and the life cycle is only 8 days.
This work is only in its infancy and the success of such attempts can
be judged only after repeated trials.

The history and progress of these trials in modern times is a very
wide and interesting subject and can hardly be discussed thoroughly
at present, but Ishall close my talk witha few remarks on biological
controlin S. India. This method of control has so far been tried on
an organised scalz against two pests in this province ; these two are
the fluted scale (Icerya), a foreign insect which was introduced into
the Nilgiris probably from Australia somewhere about 1927 - 28 and
the other an indigenous pest, the coconut caterpillar (Nephantis
serinopa). For the former, the wall known insect enemy of the scale
(the Vedalia beetle) was int roducad and within the past two or three
years the progress of the past has basn very considerably arrested by
this predatory Jady-bird beetle (Novius cardinalis), though it has not
been completely exterminated. With regard to the coconut caterpillar
considerable work has bzen done in the study of the bionomics, its
parasites and predators and their inter-relationships. Some of the
parasites have also been found to do some appreciable work in
controlling the pest now and then. But as I said once before
there isa regular complex of insects both beneficial and injurious
passing their lives in relation to the coconut caterpillar (see fig.
of coconut caterpillar complex). There are parasites, super-parasites and
hyper-parasites competing with each other, and what with their activ-
ities and what with the other factors, such as climate and food, the Nep-
hantis caterpillar isfound to pass through regular waves of temporary
increase or decrease in its population and activities. As Istated above,
it is anindigenous pest, andallour trialsin transferring its indigenous
parasites from one district into another are only atttempts at the modi-
fication of a natural equilibrium already existing in a highly adjusted

state, and this cannot be permanently kept on against nature’s activities.
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This is the reason why in the case of thecoconut caterpillar such specta-
cular and appreciable results as in the casz of tha Icerya-Vedalia work
on the Nilgiris are not evident. This work of the department in con-
nection with this pest has however educated the coconut cultivators of
the tract considerably and some facts on the subject of biological
methods of control have also becomz known to the layman. But
I may, however, he permitted to add that the biological method of
pest control is not such an easy thing as many people often think and
in most cases this method acts only as a supplement to ordinary cult-
ural and mechanical methods of pest control. Nor isthe procedure
so easy considering the parasite complexes of many of these pests
demanding a thorough study and elucidation of such factors and
phenomena as hyper-parasitism, super- parasitism, multi-parasitism,
host-parasite relations, the food of the adult parasites, influence of
weather conditions on the pest and the parasite and a host of other
points before anything definite can be achieved successfully. With
some people the idea of this method has now become fashionab_le and
is tending, in the words of Dr. Thompson, to degenerate into a k.md of
superstition and fad and unless proper ideas are inculcated on this sub-
ject this method can easily become quackery! Butif carried _along
proper lines this method has a very bright future before it and is sure
to help the cultivator remarkably in checking the ravages of injurious
insects. Very valuable work has been done on this subject by eminent o
men like Howard, Thompson, Smith, Burgess, Jones, and others:
and considerable amount of literature has accumulated on this new
subject.

Gentlemen, I believe I have given-you sonie idea of what entomoph-
agous insects are, how some of them are of economic importance and
how this habit of such insects can be utilised for our benefit. I am
sure I have not been able to do full justice toa big subject like this
but I hope I have perhaps given you some rough outlines on the
subject.

The following papers have been published by the author on this
subject:—

1. Habits of some wasps, in Lefroy's Indian Insect Life in Hymenoptera
section, 1909. 2. Life history notes on Eumenes conica, Bomboy Natural History
Journal 1910. 3. Insect friends of the farmer, Departmental Villugers' Calendar,
1918-19. 4. A natural enemy of the mangohopper, 2nd Hundred notes on Indion
insects, Pusa bulletin No. 89, 1919, 5. On a musciphagous wasp (Bembex),
Report of third Entomological meeting, Pusa, 1919. 6. An undescribed natural enemy
of the castor semilooper, Bombay Journal, 1921. 7. A catalogue of Braconid wasps
of India and Ceylon, Report of 5th Entomological meeting Puss, 1923. 8. Life history
notes on the hornet (Vespa cincts), Report of 5th Entomological meeting, 1923.
9. On the status of some parasitic hymenoptera in S. India. Bombay Journal, 1925.
10. A new lady-bird beetle of economic importance (Scymnus\, Bombay ,Journal,
1925. 11. A check list of Indo-Ceylonese chalcid wasps Spolia seylanica Ceylon,
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12. Some biological methods of insect pest control, Deportmentol Digest for July
1925. 13. The braconid wasp Aphrastobracon” with note on a new species,
Bullstin of Entomological Reseorch, Londen, 1926 14. A Jist of the parasite,
hymenoptera of economic importance in S, India, Bulletin of Entomological R esearch,
London, 1927 15. Some Indian Lepidoptera with abnermal habits. - Bowg
Journal, 1929. 16. A contribution to our knowledge of S. Ingdan Braconi
wasps including descriptions and bienomics of numerous forms incluili
species, Pusas Memoir, 1928. 17. The economic aspect of igfect
Madras Agricultural Journal, March, 1930.

A CHIMERA IN COTTON
BY P. GOPALARATNAM, L. Ag.
Cotton Assistant, Agricultural Research Station, an

At the Cotton Breeding Station, Coimbatore, a cas;\éi;hi@ra in
G. Herbacium selection No. H. 2919 was observed on 14t Fe

1930. The plant was growing in the non-experimental portion of the
comparative trial plots of the rain-fed cottons in the red-soil area. It
was a single plant and was as healthy as the other plants in the neigh-
bourhood indicating that the soil was free from disease.

The plant was about three feet in height and the lowermost branch
was completely normal green. The rest of the shoot was peculiarly
affected in that it produced soms branches, which were normal green,
some patchy green and the rest completely creamy (Fig. No.1). The
patchy ones were mottled with cream colour and green in varying pro-
poitions while the rest were completely creamy (Fig. 2). The parts
partially or completely affected included stem, stipules, petioles, leaves,
bracts and pericarp of the boll. The different floral parts were
complete though stunted in size. The deficiency in Chlorophyll was
noticed even in the case of young vegetative buds. The flower and
boll production was normal in all the cases though the number
decreased with the intensity of the spread of the creamy colour:

Flowers were selfed in all the thres groups. The bolls developed
normally and seeds were carried forward for sowing in the next
season.

Saeds from all the three groups were SOWn separately on the 11th
November 1930. Out of 63 seeds from the green branches 60 germi-
nated and developed normally. From the patchy branches, out of 21
seeds 20 germinated. Of these 6 had completely creimy cotyledons,
but they withered and died 2 days after germination. The rest (14
seedlings) were green and normal. In the case of 13 seeds from the
creamy branches 10 germinated. Every one of these had creamy
cotyledons. They withered in 2 days.

The structure of the affected parts was in all cases normal but for
the absence of chlorophyll. No trace of disease could be found. '

]
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The results obtained by sowing the seeds produced from the
branches with mottled leaves suggest that the occurence of the creamy

~ nature may be a case of non-mendelian inheritance.

.7~ Sofaraslam aware, there has been no mention of the occur-
" rence of chimera in cotton of this nature.

Literature cited.
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UTILISATION OF WASTE LANDS IN PUDUKOTAH.
BY Mr. G. DURAISWAMI AYYANGAR, L. Ag,

Agricultural Department, Pudukotah.

A perusal of the Agricultural Statistics for Pudokotah revealed
that there were about thirty thousand acres of culturable land lying
waste. It was a problem as to how this extent of land could be utilised
to improve the financial position of the State ryots who could not at
present make both ends mest sinc: commercial crops like groundnut
bring him insufficient returns. The commercial value of Tinnevelly
Senna and the possibilities of its introduction into thz State attracted
the attention of the Durbar and an A yricultural Ofizer was deputed to
Tinnevelly to investigate, undar th2 guidanzz of th: District Agri-
cultural Officer, the cultivation and curing of this important crop.
As the result of such investigation. the Durbar was pleased to sanct-
ion the opening of a farm at Pudukotah to study how the crop fares
under local conditions so as to enable the Department t» start propa-
ganda for reclamation of the available wastes by planting senna and
other crops.

The Senna Farm is located in a conspicuous place in the Town
between the weekly market and the Railway line. This site was sel-
ected since the soil conditions approximated those of Sznna soil of
Tinnevelly. In order to test the suitability of senna both ondry and wet
lands about8acresof dryand 8acres of wet lands were selected for the
farm. The dry area taken up had been overgrown with prickly pear (Op-
untia dilenni) and Erukkam (Calotropis Gigantia) plants of several years’
growth, thorns and shrubs. Hence their clearance was the first oper-
ation. Attention was next directed towards straightening the curves
in field boundaries and levelling down mounds in order to widen the
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view of the landscape. The work of sub-dividing this area into trial
plots was then attended to, by forming necessary cross bunds, provid-
ing for cart tracks\ and foot-paths to convey manure. During the
process of reclamation lots of pebbles and broken bricks that were
lying scattered throughout were removed and were utilised for the
approach road.

Then a ditch was opened all round to (1) carry superfluous
water, (2) prevent root action of avenue trees and (3) provide earth
for bunds to plant live fence upon.

In the preliminary cultivation that followed the state tractor was
employed as (1) the land was handed over to the department very late
(by 2nd week of October) and the preliminary operations had to be
rushed through and (2) The cochineal insect reduced prickly pear into
mere thorns and the land was not safely workable by human labour.
The soil was first disced and exposed for weathering. The plots were
then manured with farm yard manure at the rate of 15 cart loads per
acre and covered with a country plough. Slight showers during the
fi. st week of December were taken advantage of to broadcast Senna at
the rate of 416 measures per acre on 5-12-1931 in about an acre of the
dry red loam plot and the seeds covered with a country plough, In
seven days the germination was complete.

One plot was-uneven and not suitable to receive ‘Senna this year.
Hence this was sown to black gram and ragi in the season to get some
return and also to render it fit for Senna next year. One corner which
is alkaline measuring about an acre was sown with samai .

To make the farm remunerative and at the sams time attract
visitors maize, sorghum, cluster bzans, sunnhemp and gogu were also
sown in small lots. The weat land plots have been under cultivation
for long They received paddy in this season to be followed by Senna
during summer. Thus a start has been given and the results will be
watched with interest.

Note: The pods and the leaves of Senna are of much commercial value,
For cured leaves of senna the price ranges from Rs. 35 to 40; for Senna pods from
Rs. 70 to 85, for Senna pod husks Rs. 40 to 50 { all per candy ).

On an average an acre of Senna crop is reported to fetch a net income of
Rs. 23 in dry lands and Rs. 75 in wet lands.
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Cost of Cultivation (Tinnevelly figures).

DRY LAND. WET LAND

Rs. a p. Rs. a p

1. 4 ploughings 4 00 1. 5 ploughings 5 00
2. Penning sheep 4 0 0 2. Penning sheep 4 00
3. Seed4mm at2mm perrupee2 0 0 3. Seed 6 mm 300
4. Weeding and hoeing 200 4. Weeding & hoeing 100
5. Removing flower buds. 100 5. Forming bunds 1 80
6. Picking leaflets 6 0 0 6.2 irrigations 300
7. Drying charges 20 0 7 Removing flower buds. 200
9. Picking pods 3 0 0 8 Picking leaflets 900
10. Land assessment 0 4 0 9. Drying charges 2 80
st  10. Picking pods 130

24 4 0 11. Land assessment 3 3 0

36 0 ¢

Yield. 2/3 baram cured leaflets and 1/3 baram of pods in Dry lands and 2

barams cured leaflets and 3/4 barams pods in wet, the valye varying according to
quality,

STUDIES IN RURAL ECONOMICS—II
BY P. V. SAMBASIVA RAO
Agricultural Demo.:strator, Yellamanchili.
1\‘(ame of Ryot:—G. N,

Village:j-Padmanabharajllpet
l.

Taluq:——Sarvasiddhi
District:- Vizagapatam.
‘ Year:— 1930—31.

This ryot has a family consisting of twelve adults (6 men and 6
women) and five chil@en ; all the adults work in the field. His holding
consists of 775 acres of his own landl(6 acres dry and 1'75 acres wet)
with an assessment of Rs. 14— 13— 0, and 775 acres (6'75 acres wet and
1'00 acre dry) taken on lease for Rs. 248. The six acresaf his own dry
land is left as grazing ground, and the rest cultivated. He maintains
2 pairs of working cattle and 7 she buffaloes with 5 calves. The

cropping adopted in 1930—31, the produce obtained, the quantity sold
and the amount obtained are noted below:—
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Produce .
Cash obtained Produc&|Amount | g
Crops Area| expen- sold realised
diture Grain |-Straw
|
Acres| Rs. ibs. | 1bs. 1bs. {{bs) 2
Vi) Jaggery ) 8
1. Sugarcane 1-09 53 4250 4000 267 i %
2. Chodi 1°50 480 ‘ .§ §
(Punasa) i c i
]
3. Gante 2:50 1920 2250 ; 2
' 5 1000 20 g
4. Onions ] 050 1100 2k
(Tholakari) 52 %n
20 .0
5. Cotton. 025 () 150 ‘ 3 - %
c .
6. Paddy 7+50 17 10500 l 11200 E @ ':
(Main crop/ ) 202
{d) \ 5 25 2
7. Gingelly 475 5 1280 ‘ 800 2 4 g
(Paira) ‘ z § =
10 o
8. Onions ,, 050 800 | 250 'g 5 3
o
9. Sweet 030 2000 1600 4 %: = .
pototoes (do)| - ’ g Fo; g
o
10, Gante 1:00 700 1120 £ g
: (dry landy 2 "f g
i . o B
11. Horsegram ,, ’ 100 failed gﬁ é
I < &
12. Tobacco ,, 025 ! 103 |1 > S 5
3
13. Palmyra 3000 3000 15 E g
trees. leaves R
— <
°%
Assessment & lease . 366 2
amount.... 245 ) 13 {j
gt}
“Total .| 320 46 § z
5]
Balance l ®
(a) for oil cikes, bamboos and will hire; (b) Rs. 22-0 f'rom. Jaggery and Rs. 47
by sale of setts; (c) labour for planting; (dy for irrigation.

Besides the balance of Rs. 46 from the cash income from his crops,
the ryot earned Rs. 50 by the sale of ghee, Rs. 10 by the sale of dur}g
cakes, Rs. 25 by hire of carts and Rs. 20 by the sale of olfl bampoos in
excess of his present requirements and these brought up his cash income
to Rs. 151 after paying the assessment, }ease amount and cultivation
expenses. Of this he spent Rs. 97 for his weekly market expenses etc.,
Rs. 9 for getting clothes woven from the yarn, madf-: by the me'mbers
of his family from the cotton produced on }ns holfilng. He dld. not
spend any thing during the year on the repairs to his house, marriages
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or other.cremonials. By thus living frugally, and ohtaining most of
hl.b requx.rements_from his land, he saved a small amount of Rs. 45.
His previous savings amounting to Rs. 150 were given on loan to the

?l;vnelrst))f the dry land taken on lease, which he enjoys free of rent
s. 18).

EXTRACT
SOILS AND FERTILISERS
(Abridged from an article by Sir E. J. Russell, in * Agricultural
Research in 1930 John Murray, London, 1931).

NITRQGENOUS FERTILISERS: Renewed interest has been
taken .durmg the year in the question how much lime is removed from
tt.xe soil by the action of sulphate of ammonia. The estimate usually
given by experts in England until recently was that 100 parts of sul-
phate.of ammonia used up 60 parts of calcium carbonate. ‘This has
experimental justification and it would be approximately correct if
there were no loss of nitrate of lime from the soil. It is now realised
h.oyveve.r, that this loss does occur. Continental and American autho-.
rities give a higher figure from 100 to 120 parts...... It seems safer to
adopt a ﬁg_ur.e of about 110 for practical purposes, and where sulphate
of ammonia is used, to give an equal amount plus 10% of calcium
carbonate to the soil some time during the rotation.

PHOSPHATIC FERTILISERS: The use of mineral phosphate
§hows a tendency to increase ; in some of the grass-land experiments
f‘ has recently given better results than were previously recorded;
instead of being inferior to low soluble basic slag it has on occasions,
proved superior. The exact conditions under which this happens are
not known with certainty: the present evidence is that the mineral
phosr:thate acts best on permanent grass in moist districts with a long
growing season : it is less effective on arable land and on grassland in
drier regions. In view of its cheapness, however, a great deal of work
has been done on it in this country;, in Russia and the United States.

T!le experiments emphasise the wide difference between various
crops in their powers of assimilating phosphorus from mineral phos-
phate. The groups are approximately:— (1) Considerable power—
h.xcerne (best), lupin, mustard, hemp, cabbage, rape, swedes, tur-
nips ..buck-wheat and peas. (2) Less power—vetch, bzans, winter rye.
(3) Little or no power—wheat, oats, barley, rye, maize, carrot,
t?bacc9, millet , clover, tomatoszs, potatoes, phlox. There is much

'd.lSCllS.SlOl'l as to the reasons for these differences ; the amount of cal-
cium in the plant, and the power of evolving carbon-dioxide from the

?oots , have both been regarded as important factors, but the problem
is not yet solved ......
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Phosphate starvation of plants is not so quickly recognised as
nitrogen starvation. In extreme cases, swedes, turnips and mangolds
fail altogether, the leaves of cereals become dull greyish green in
colour, while those of apple trees are bronze coloured and are carried
mainly at the tips of the shoots. Long before this stage is reached,
however, the crop yields have suffered without apparent reason. By
the time the phosphate starvation is detected, it may be too late to
cure it for an annual crop. Wheat and barley take up their supplies of
phosphate in the early days of their growth and gain nothing, indeed
may lose, from phosphate supplied later. Scott Robertson finds
that the most sensitive crops to phosphate starvation are swedes and
turnips; next come potatoes, followed by oats, with hay as the least
sensitive. At Saxmundham, mangolds and swedes suffer more than

wheat and barley.

Crops vary considerably in their need for phosphate, or to be
more precise, in the extent to which they will respond to further
additions of phosphate. The most responsive are potatoes, then come
swedes and turnips, then mangolds, barley and temporary hay , and
lastly oats and wheat. Crops further varyin the ease with which
they can obtain phosphorus from relatively insoluble compounds ;
swedes and turnips do this fairly easily but other crops respond only
to soluble phosphates. ‘

The experiments further show that crops utilise but little of the
phosphate given to them. Of 100 parts of phosphate supplied , not
more than 15% is recovered at Rothamsted in the first year and not
more than 257 in the first four years; frequently the recovery is only
sbout half of this at other centres. In tha 1930 experiments the maxi-
mum recovery of phosphorus from super-phosphate was 12%. and the
average 6% ; from high-soluble basic slag , it was less than 37, while
from low-soluble slag and mineral phosphate it was still lower. The
remainder lies in the soil, its value for soil fertility is not clearly known.
The recovery of nitrogen is usually about 507 ; hence the justification
for the common practice of adding more phosphate than nitrogen.

As pointed in last vear’s Report, the phosphate taken up by the
plant does not always cause an increase in growth ; it may simply
accumulate there. Recent experiments show that it remains largely
in the inorganic forms as phosphates, it is not built up into complex
organic suhstances. It is not known how far this affects the nutritive
value. The expsriments have further emphasised an important result
already generally recognised . Super-phosphate, and to less extent
hich soluble slag, not only increased the vield, but markedly increased
the proportion of nitrogen (protein) in the herbage. At one centre,
supar-phosphate actually doubled the amount of protein per acre, and
the benefit from phosphate was therefore much greater than that
sugoested by the yield figure alone.

bt
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POTAS )
experimentsslfv?l:}? CALCIUM F.ERTILISERS. The Rothamsted
experiments grOWth(;vr;rn thatlpotassw fertilisers enabled potatoes to
. a sunless seaso i
o / _ n than would
> Efn?i::rlfr; This o(i)servatlon has been extended andot:}:)ex:f"x‘lse gal‘)’;
. ann and H. Leisegang i o
o o . who obtained i
glar?:sslrm S?ll-ts were more effective than other nutrientesv'ldence btlbat
plants }(1) uti 1;e the dxm‘mlshed light undar shaded conditiln enaM “;5
fertiliser:_ve Fat;esnf obtlamed asqto the timz of application g‘?siﬁotﬂ:ﬁc
ound that 407 potash salt gave better results when

ppl .

It used . . .
so did awaytv?/i?ﬁ i};l(e)uﬁ:tatah?t lime liberated potash from the soil and
land. Thisis not so oncvtb}?lt}}; of supplying potassic fertiliser ¢ oy
ases yields only on the acid e1 eavy land at Rothamsted; lime ‘2t
not on the more nearl plots manured with sulphate of ammonia,
rly neutral plots receiving nitrate of soda; on the

plots without nj
nitroo : . . .
supplied. gen, it gives no increase unless potash also is

Rotes and Comments

annoiiloc:;mm c!epression and Agricultural Journalism —From an
o Ger}t in the December nurpber of t}}e Agricultural Journal
N uiana, we learn th.at the.]ournal will suspend publication
‘ m 2 as a result of financial stringency. Though established only
p(l):;'inyears' ago as a qum:terly. publication thz journil has been
Gmang aa;ndl.x:lwporFar_lt role in agricultural matters relating to British
e econon‘:i: ((eixxt isa loss tq the ranks of agricultural journalism.
e : epr'essmnﬂ which has swept over all parts of th: globe
it agricultural interests worst and we are not surprised that
%Rgf%rfsrﬁrré?[x}tiAc‘Gia}l: li)ke the AGRICULTURAL JOURNALe\SE
5 h as been obliged to suspand publicatio W
not ourselves free from the presant depression and the cra:i. s,
: : epress g ad
;r:oa;:)::;fnasl(: ft:l(;n pap%t\"are but external manifestations o? rig%i‘ie\:;
selves subscribersntSz.xdver(';cgisterrlswtar:(}l1 " ?ur nu”ﬂell'o‘ds o hem,
: ) atrons —wi i
continue to steer us through the preser?t crisis. 'Iylluifgeﬁrov\:;t:m%?tizrﬁ

programme had perforc: been i
I e 2 curtail-
ordeal with our heads above water. 121 we shall yet get. through the

Tenni :
swam;:tr‘x::::}?ng;z for l:’ladras Agricultural Officer..—Mr. C. Rama-
) victory to victory, in the s arr
. ) ) s everal to
;?;3{) 1this ge;r attained its climax when as captain of the Magf'gsa 1’2:::15
y led his men to victory, in the recent inter-provincial tennis,
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contests held at Delhi. It is over a decade since Ramaswami won his
Tennis ‘ blue’ at Cambridge and since his return to India his official
duties as District Agricultural Officer which compelled him to stay in
mofussil towns and tour about in the rural areas precluded all facilities
for maintaining his University form in tennis and cricket. We were
therefore under the illusion that the hand that could with equal grace
‘turn tennis balls into gun stones ' or subtly ‘wield the willow * had
lost his cunning and that the time had arrived for “Ramu ” to convert
his tennis rackets into insect nets and cricket bats into guntaka handles.
His recent performance has, however, belied our pet theories and we
hasten to congratulate Mr. Ramaswami on the honour he brought his
province and to the Madras Agricultural Department.

Another Loss in the Ranks of the Mysore Agricultural Depart-
ment.— We regret very much to have to record the death of Dr. M. K.
Venkata Rao M. A ., Ph. D., Deputy Director of Agriculture, in
the Mysore State , which took place recently. It was only very recen-
tly that we had to chronicle the loss of Dr. K. Kunhikannan, the
Mysore Entomologist and we are pained to note the death of another
very able and promising officer, of the state. The late Dr. Venkata
Rao was a brilliant oraduate of the Madras University and had special
training as a Botanist and Mycologist in Great Britain and California
from where he earned his doctor’s degree. He was a very energetic
and capable officer of the State Agricultural D2partment and was one
of the best and up-to-date authorities on ‘ malnad * agriculture. In
his loss the Mysore department has lost one of the best officers of the
State and the small group of Indian botanists a very capable member.

More Honours to Dr. Sir C. V. Raman — Among those on
whom the Madras University Senate resolved to confer honorary
degrees is Dr. Sir C. V. Raman on whom the degree of Doctor of
Science is to be conferred. It is needless to add that this honor to him
has come rather too late from his own University and that the latter
failed to honor itself earlier by conferring such a degree on this
brilliant scientist and internationally famous as a nobel laureate!

Agricultural Exhibitions in March . — During the month three
important agricultural exhibitions were held in the province. One
was at Chodavaram in the Vizagapatam district, one at Nellore and
another in Trichinopoly. At Chodavaram the show was opened by
Rao Bahadur C. V. S. Narasimha Raju Garu, ex-President of the
Legislative Council and a well-known and influential land-holder of the
district The exhibition was held right in the middle of an agricult-
aral holding and growing crops and other agricultural products were
shown in their natural condition. Great credit is due to Mr. Jogi
Raju, District Agricultural Officer, Vizagapatam, for the trouble he
took in arranging a very good show of the local products. Mr.
Edmonds, the Dy. Director also evinced considerable interest inthe
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¢ . A
Iuré:tlé)n. Dli%rteclt\lellofri and Trichinopoly, S. V. Ramamurty Esq
LGS, or of Agriculture was present in i i
A : . e person and deliv
;Eairjatmg }Iezctulfas on agricultural matters bafore large and educzl‘;:g
thereI;cr: gbrmg home to the ryots and the educated land-lords
tatis b Ofx;‘lc():ere;tts; tr;letleods of propaganda than such exhibitions and
: e department and others interested i
‘ . y erested in matters
df;l;::tltural. It will add to the value of such shows if the Government
variou:l:‘:c‘ivczzirésa}sodarrange to display by means of cinema films the
n demonstration and research in t} i i
. : he different agri-
lc;ﬂtl:;al sftatlons and the Research institute at Coimbatore so thatgthle
y man farmer can get an idea of what is going on in these places

s 1
5 ﬂ;lt;h% IS;:" ei:;;ar:?&t)i {Aﬁzfa;‘OUmversity Lectu}:‘e. Weare indebted
o : a es for arranging to have this year’s Sir
Ofﬁf;z:anlltawﬁsyy;rl? lecture delivered by one of our distinguished
ocers. 1t Sivae 1ver‘ed oby our ex—%’rincipal, Rao Bahadur M. R.
vorste e su}; on the 21st .mstant in the Senate Hall of the Uni-
e etds s o ]ec}f dealt .w'.th was “The problem of increasing
it of gront m‘t gchemw:al stqndp(.)int". As a veteran Agricult-
chomistry sy experlenc.e w1.th his wide knowledge of agricultural
ey and. ﬁs.an .agrlcultur?l teacher for many years Mr. Sivan
e et neeé)sam,f 1;1 a very 1nte?estin;1 and popular manner the
oy 1 10f t;) t e province with regard to manure and other
mpro e soil so that the farmer may be able to raise better
ore crops than what he has been able to do till now.

Su :
gar Industry in Mysore — The Government of Mysore are

taking acti
o Ifwiitlc‘:lzstfps for the early establishment of a sugar factory in
al area. The rotational system of irrigation contem-

a .
31;52(: E:::I;:utl?ie Itr-wm .Canql schem2 will bring about 35.000 acres
parts of tI;e Statv;;a 1on in thisarea alone, while scattered in various
a sufficient supply ?:)1;6 some 40,000 acres under this crop, thus assuring
cane for the factory.

Indiill\{[:;r}?:::csets;a' the Sugar Technologist with the Government of
with the prospe tYfV;izted the‘State was very favourably impressed
of Agriculturgtc of the sugar md.ustry in Mysore. The Department
ion of a varietylsoefmgaged v Cﬂn‘:{”fq O.Ut experiments for the product-
production of sugarcan’EIB“hWhOS.'3 juice is specially well suited for the

. ¢ variety now chiefly ornwn is better suited

for j i
laggery making than for sugar. Itis stated that a well-known |

Madras firm whic! arge i f
ool o thc:f;]cisoiv'largv experience of the industry may be
Seve’:'l;ef Lotof Cattle & Oth.er Dome=stic Animals. Referring to
al forms of cruelty practised upon animals Mr. N. C. R
swamy Iyer}gar of the Madras S. P. C. A. said ti1at 'on; fangla-
201;[ plaring forn:,s of cruelty was the starvation of cdalcirestlze
ilkmen. Prosecutions made them poorer still while educatioﬁ diz’l

T o
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not reach them. Cows were often kept in unclean and insanitary
stalls. They feed on dried leaves and other rubbish strewn in the
streets. With unclean hands milkmen milked cows in front of houses
near rubbish heaps. The starting of a dairy farm in Madras might
perhaps go a long way in solving the problem of starvation of calves.
The views of the Heads of the Public Health and Agricultural Depart-
ments, Co-operative Societies , the Corporation, etc., have been
ascertained and it was proposed to convene a conference. Bullocks
with sores and tumours on their necks were used in oil mills. To
escape detection, the mill owners enclosed the places with fences and
walls and they also kept the gates locked while the mills were work-
ing. There were other types which were difficult of prosecution
because of the difficulty in securing magisterial convictions. It is left
to educated men and cultured farmers to attend to these things and
improve the lot of these dumb animals.

—_—

ABSTRACTS

On the origin of the Uronic Acids in the Humas of Soil, Peat and Composts. Waksman S. A.
and Renszer H. W. \Soil Science, vol. 38, pp. 135 - 151). Uronic acids are oxidation
products of sugars and are found in gums, mucilages, pectins and similar com-
plexes of plant materials and also in animal tissues and microbial cell wall sub-
stances. Their presence as such or as poly-uronides gives rise to inaccuracies in
hemicellulose estimations by the usual methods. In this paper, aseries of analyses
are presented giving the abundance of pentosans, of total hemicelluloses and of
aronic acid complexes in plant materials, in composts, in peats, forest soils and
mineral soils. The results show that different plant materials vary in the
relative concentration of the different hemicelluloses and in the relative
rapidity with which these are decomposed by micro-organisms. The true pento-
sans are attacked more rapidly than the aronic acid complexes. The nature of
the soil, its reaction, soil treatment and system of fertilization, modify not only
the abundance of the total organic matter in the soil, but also its chemical com-
position. Addition of organic manures results in an increase of th: pentosan
content, whereas continued cultivation without manuring results in a rapid
reduction of total soil humus and a corresponding relative increase in urenic acid
complexes. - ° \T.R. §)

Investigations into the feeding of Cotton Seed Meal to Cattle. Halverson J. O. and
Sherwood F. W. {Tech. Bull. No. 39 of the Agrl. Exptl. Stn. of the North
Coroling Stote) Experiments from 1920 to 1928 on *‘ Cotton seed meal poisoning”
symptoms: loss of appstite, staggering, impaired vision, spasms ending in
death) show that it cannot be due to the gossypol content 0°0072% gossypol and
0'834% bound or D gossypol, on the meal, but is due to nutritive deficiencies in
calcium and Vitamin A, and to a smaller extent in Vitamins B and D. These
deficiencies can be removed by the use of pasture, leguminous roughage or good
quality hay. Typical symptoms of cotton seed meal poisoning can also be produ-
ced on heifers receiving meals such as linseed, peanut or soybean, which contain
only very small quantities of gossypol. The poisonous symptoms in all these
cages can be removed by addition of alfalfa hay, green grass, brewer's yeast or
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codliver oil, all rich in vitamin A. Biol |

| ves aftoetod ogical analysis of the 1j

of vitmin A A e by co.tt(?n seed meal poisoning s,hov:’3 (:Wers bsonce

1/4 each of cotton seed hCO]rllSlStmg e, cotton s;aed me lthe :bsgnc‘:
alls o C eal wit 0

unable to support milk pr o rimothy hay: and 1/6 of corn q;!ag: W:S

i oduction ; .
in normal calves at bir » reproduction, h ;

. th. T i » llowever , was ultin
being reduced by the same he addits good res 8

on of 1/7th of alfalf h
oy S smount ) aided materi i e o ove
lon for healthy maintenance and milk proi:;;z';?c,);y In supplementing the above
Stadies in the Method -
1932, vol xx, No. 8).
ducklings to maturit

of feeding Ducks:--
The pape rec:).rd Cruz G.B. (T Puilippine Agriculturist
S the results of experiments on rearing
The birds were
ol upplement of dried shrimps, lot Il 8
e i '
i :}t:eoll;se::vledt 1It} the rates of growth and the size and
€ , lo second and

birds to 1 ) C and lot IIT last. Th
birds o t;t:;':itz .wis highest 1o 1oy Lanan 'ough thetthotal cost of rearing the
ments trisg driedlgshift egg production, so that among t'he :;e o low'er oople
lmt‘())sbga:: the highest returns over the r::stp);)()ftet'ln ;Ur’l:':
o) e i c -
recommended. The soas .t € most practical and economic supplemzfxtsto be
prove the popular belief that for economic egg Pro-

duction duck h e 4
’ -houses should be si whe
sit i
lar s . f sne il is ll luated hear a blg source of fresh water wher
Py availab e /K. M- T |)

Root
EatonoFdev;}opmenl as related to character of G
o ﬂ.l - (Jour.  Agy, Research o

€ root systems of cotton pl'

soil, showed that root development

b and Fraitfulness of the Cotton Plant:--

ants grown in cans containing 110 Kgm.
growth and the fruitfulnes was largely influenced by tthl:lcll?;mcter ‘(‘)f the
plants were grown 1. n s of the l?lflntS. Pima Egyptian and Acala upland cotton
branches but no bolls .all grmally, i. e, with both branches and bolls, 2. with
neither branches nor ,b 11 oral buds being removed as they appeared, and 3. with
they appeared, In theOP‘s' the lateral buds of the main stalk beiné removed as
tops were 022, 0-53 and 0."’“8 series, the mean ratios of the weights of roots to
the corresponding rati 57 respectively for the treatments. In the Acala series
development of fru?t;gs Welre 017,044 and 0'62. The data showed that the boll
vegetative growth, Whinplﬁg;stsw::rg(;mimnt o}\;er both root development and
Increas L g : rown without bolls i
weight(::} x-l(?')l(')ot]zort10nate1y more than the weight of tops‘, tll)ft Yﬁ;g?t o roo"s
was approximately proportional to the increase in xvlvceri;ahsf (I)r;

Sta]ks and l)ranches Tl)e wei ots ()f lants rown W]th()l t ])()llS were
" g . lghts of the roO i
) p g ( 1
ﬁPPYOXUIlatelS ttlp]e those of Colltlol plaﬂts Autllor's Summary)

Tobacco Growin i
g- VI Bulking Down M
wing. ¢ Donald .
g{gur;“:::g:ieVzgzor;rl;,h 1932, Vol. 30, pp. 15--17 : cz}. Il./IWA:I] Ii}o;;ngo ™ 1 o
neecssmen 2ot ! 1sr series ‘the writers examine tixe o'ptir.np- o, If_‘.the
formentocier, h p]ocess. of ‘bulking down' or ‘ageing ', duri au C.Ondlt’o.“s
€s place, improving the colour and impart'inguzlx-l;)llg w}'HCh o

easing aroma.

Leaf may safel

E ¥ be bulked down with

crushog pokel 1th 10 to 12% moisture ¢ H

regain its norm%l; ‘hf’ ,hands should crackle without Ogtent: o W_he"

ling and the ; p.osntno.n when released. If too dam thl'E‘ﬁkl?E o Pk,

dorind ihe eaf will be inclined to remain in a lim tte,  When the i

foaed :. ween the finger and thumb it.sh R too-thign of o arib I
e tip. A leaf containin ik}

g too :
when rubbed between the thumb an

for the building and rebuilding of bulks.

ou!d cmck. two-thirds of the ‘way up
%mture will show signs of bruising
einger. The writers give details

(C.N.}

Appreciable differen-
weight of birds, lotl -

1931, vol. 43, pp. 875-883). An examina- g
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Tobacco Growing. VIl. Preparation for Market -Mc. Donald, W. J, B. and Coghlan
(Jour. Agr, Victoria, 1932, vol. 30. pp.62-66.) In thepresent article, the writers
deal with the factors of quality in Tobacco, on which depend the market
value, e. g. colour, size and shape, texture, soundness and the propertion of leaf
web to veins and ribs; and they suggest a tentative grading of leaves into the
following classes based upon the colour of the cured leaf:--Lemon, Bright Maho-
gany, Mahogany, Dark Mahogany and Dark, the lemon coloured being the most
valuable grade. Details are given for proper methods of grading, handing, bulk-
ing and baling of the leaves. (C. N.}

An instrument for determining the breaking strength of Straw, and a preliminary report on the
relation between breaking strength and lodging. Salmon, S. C. (Jour. Agr. Research
1931, Vol. 43, PP. 73-82). The instrument, described and illustrated in the
piper, was used from 1926 to 1930 to test the breaking strength of straw of
different varieties of wheat grown at the Kansas Experimental Station. The
straw of soft wheats, showing resistance to lodging, was found more difficult to
break than that of hard wheats which lodge easily. The straw of varieties inter-
mediate in tendency to lodge was intermediate also in breaking strength. Correla-
tions between lodging in various seasons were not significant statistically, but
those between breaking strength of straw in different seasons were both high and
quite significant. This anamoly is attributed to the fact that the percentage of
lodging is governed by weather conditions, growth stage and variations in individ-
ual estimates to a much greater extent than is breaking strength determinations.
The instrument described may be of use in selecting new wheat varieties resistant
to lodging by accurately measuring the breaking strengths of their straws. (C. N.)

The Relation between Iron, Humic Acid and Organic Matter in the Nutrition and Stimulation of
Plant Growth:- Burk D, Lineweaver H, Horner C. K. and Allison F. E. (‘Science .
1931. vol. 74, No. 1925. pp. 522-524), Natural humic acid prepared from the soil and
synthetic humic acid prepared from glucose, containing various known amounts
of iron, were compared in regard to their stimulatory action on the growth
of the aerobic soil bacterium, Azotobacier vinelandii. 1t was noted that the
beneficial action of humus was proportional to the content of iron; and
the organic fraction as well as other inorganic impurities were substantially
inactive. Comparison of samples of humic acid containing iron with appli-
cations of organic irom in the form of ferric citrate, tartarate or oxalate.
and inorganic iron like ferric sulphate, metallic iron etc, and a statisti-
cal study of the data obtain-d show that a given amount of soluble iron
gives the same order of stimulation independently of whether the iron is
added in the form of natural humic acid or in any of the substitution products. It
is therefore concluded that the stimulatory action of humus on plants is due pri-
marily to the iron it contains. The superior beneficial action of humus is attri-
buted to the fact that it contains iron in a much more soluble and available form,
than other organic or inorganic salts of iron. Thus, inorganic iron is soluble in
"neutral media to the extent of only 0.01 to 0.05 p. p. m. which is considerably be-
low the optimum concentration of about 0.5 p. p. m. necessary for active plant
growth. Organic salts of iron, though more soluble, are slowly precipitated in
neutral mediuvm, while the iron in humus is not so preciptated. Moreover, the
induction period necessary for the beginning of stimulatory actien, is shortest in
the case of humic acid (3 to 8 hours with Azotobacter), while for organic iron

compounds it is 8 to 15 hours, and for inorganic iron 15 to 30 hours.  (C. N.y

Manurial Experimonts with Sugarcane.--Turner P. E. and Potter, J. A. (Tropical,
Agriculture, 1932, vol. 9 p. 44'. Inorder to examine the economics of the local
custom of manuring sugarcane in Trinidad with heavy doses of Pen (farmyard)

manure up to 30 tons per acre, the authors carried out comparative experiments
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in 1928 to compare the following systems of ma
inorganic manure /90 lbs. of nitrogen as sulp

potash, per acre J; (3) 10 tons of Pen manure
ing approximately 0.44 % Nitrogen, 0.20%
(4) 20 tons of Pen manure per acre;
tical analyses of the data showed :-

phosphoric acid and 0.63% potash:)
and (5)30 tons of Pen manure per acre. Statis-

- 1. Maximum gain by the use of Pen manure
alone was obtained by application of 10 to 12 tons per acre ; above this range, the

gain diminishes rapidly ; beyond 23 tons a net loss was incurred. 2.
plete inorganic manure gave an increment in yield of
of 14.6 tons (over‘no manure’ crop of 494 tons).
given by a dressing of 30 tons of Pen manure.
use of the inorganic manure was 19.82 dollars.
Pen manure could give rise was 4.35 dollars.
the conditions of the experiment, sugarcane
reduction in yield and with much greater profi
manure in place of Pen manure,

The com-
plant and first ratoon canes
This is equal to the increment
3. The net gain to the acre by the
The maximum net gain to which
The authors conclude that under
could be grown certainly without
t, by the use of complete inorganic
(C.N.)

Notes on Oil development in the seed of a growing plant. Eyer, . V. ( Biochent,
Jour. ), 1931, Vo, 25, PP, 1902--1908, This Paper reports a study of the
changes which take place in the rate of formation and character of oil present in
the seed of flax (Linum Usitasimums) and L. cribrosum, at different stages of de-
velopment and rip2ning', The observations show that in oil formation, the acidic
constituents are accumulated first. Whether glycerol is formed at the same time,
only combining with the fatty acids ata later stage, or whether its formation
itself isdelayed, is not clear. There is rapid oil formation in the

period of 15 days, during which a maximum of 30% of oil,
the dry weight of th

initial
calculated on

cter, as meisurad by its degree of iodine absorption
It is pointed out that this is
rate change independent of ojl formation.

system prevails for converting carbohydrates
system leads to the formition of unsatura
For the first 5 days, the capsules were white and tr inslucent, and later the colour
changed to green on account of accumulation of chlorophyll. After 20 days
when the seeds wore fully plump and wall grown, the colour of seed slowly
changed to yellow and brown. Rapid acid and oil formation take place in the

appirently an entirely sepa-
During the early stages, a reducing
into acids, and later, an oxdidising

ted acids by removal of hydrogen.

which removes Hydrogen from
oil colourless.

The Microbiology of Farmyard Manure Decompasitioa in Soil. 1II. Decomposition of the cells of
Micro-organisms. Jensen, HL. (Jour. of Agr. Science, 1932 Vol . 22, PP 1--25). In the
first two papers of this series (Jour. Agr, Sci. 1931, Vol. 21, P, 38 and Ibid. Vol. 21,
P. 811, the author has shown that the addition of manure to soil gives rise to
rapid multiplication of bacteria, of acting
fungi,
tains fresh straw. There is also an increase j
Soon, however, the growth rate falls dow
ammonia and nitrification. In the presen
question of the difficulty with which the
utilised by plants, and the validity of th
is present in the form of bacterial and

n, accompanied by the accumulation of
t paper, the writer has examined the
organic nitrogen of farmyard manure is
€ current explanation that the nitrogen
fungal cells which offer great resistance
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i i ied out to follow the rate of decomposi'-
oy decomgositloltll- ) %;::I:::cl:zl;t:a?f::sc?;:cro@rganisms -- nine fungi, one atct.,n-
tion of dried ce lil) cteria -- added to soil and sand. It was foum.:l tha.t a. cer axg
nomycetes snd two’tao en of the microbial substance was readily 1:11tr1ﬁe.d ag
fra?ti.o o th:h mal(.:tii;ve soil micro-organisms, while the rest pers1stedl:l in tr:
as%;mnlated by te anitrifiable residue resembling A-humus. Based. upon the gon
ot a(rll all-:::;iu‘sl experiﬁ)ents, the author arrives at the follvowmg concep
f)einthzndeiomposition of farmyard manure in the soil :---

i i --25%) is

“ A considerable part of the ox'gamc(:i m;::i;nonc;fintghfo?ha:l:; \:ﬁu:of)the
present from the bedinning in ComPO}In " ecomposition. Another part of
soil, which are in themissel:::dv?;z :szlsstgzzl:zsig of cI::lls of bacteria at.xd. oth:fr
th‘e manure mtrogﬁrilch multiply vigorously immediately after the ad'dltm:]t;e ”
micro-organis ns, w il, utilizing the carbonaceous componds'of the man -
e e orty. SO(; ,sometimes reaching total numbers so hmlf that their ce
sources of eneth-anunt for 25 % of the amount of nitrogen added in the manure.
e 2;c‘x::)'trogen available to the bacteria is 'insuﬁicient in ?roportxc;ln
if tt}ile an?c?::tt:f av;ilable energy, nitrogen is assimilated from tdhe :ic;xl, gg:inetocfe
o e i . i arison with unmanured soil.
accum\flafion gf r}::;at; (:E;;et?:ecsorve?t):::ipinto resistant A-hun'fus 1i1'<e coxr;lpo?n:;
the assimilate ot .tg of cellulose-decomposing fungi, especxalliy if fl.'es str '
prouER e aCtl.Vl };:he manure. In addition, the micro-orgat.nsms in glenersd
has been prese-nt )nther resistant nitrogenous compount‘!(s.whnch mustd.a_ sc?cro- _
seem tf) .contmfn ?n ard manure, since it is very rich in llvu'lg anfi dea. mxrted
p:::‘:;st!;: th’;hzrre};ﬂaining nitrogen of the manure, if any, 1: :;lliladsle):i 1;:)}1‘1:: ooy
2 i i »sh inorganic nitrogen i wh
into amr‘nonlla an? tnl:etrt?;zerlid: t::é;:e:rl;dl' t(iifir cells undergo nitrification. ’II‘lze
mu.l.ﬁplrlcatl'on 9' ds which the micro-organisms have built up, tend to accumus e
res,stapt'co_mlfo&n A-humus and contribute to the soil humu§. T.he. ca_r. on
tqgether WIt' fihe manure exerts a marked influence upon .1ts mtr:ﬁc.atlor_l.
mtr(.)gen-ratl(; Oth's ratio, 1. e. an increased supply of energy in Proportlonhto
A wvld_empg ¥ ‘tolbring al’m.ut a larger development of micro—prg_afnlgrpS a}}dt tﬁ}}?
o orees te"‘l?si;h'th"e"‘a‘r“noimt of ritrbgen Yenporarily 1ocked up in microbia
e otoolaem ‘:l the amount of nitrogen converted into resistant com;:ounds.
i)rotfloplass?(i)l;lhrmy'\rd manure, the resistant fraction is particularly large.

n the ca G a .

(C.N.,

BGleanings.

. . ) ) . ¢

i ir. “Scouting trips with airplanes shoxfw that spores .o
certzli’:l':l:;:el;:sg:‘;:stre often found at heigh'fs of 10,000 ft‘a‘t:t xtn th:.us\:p(?fe: ,:;lil
This is one explanation for the spread of such diseases as blac s T;n st of small
ins”, say specialists of the United Statss Department of Agriculture
S “‘I estigators working with white pine blister rust have ff)und that spot_'es
ot di o se falling in a perfectly still atmosphere from a h'elght of one mile
o th'at lsia rs toreach the earth. Such experiments make it clear that p}ant
g?q:ure g or?elsl may be blown for long distances unless brought down by rain or
s:)i;;szchr agency .’ (Scientific Americon January 1932.)

New Test for Pregnancy. ‘‘ The fact that the ’pituitary gland empties an ‘exce'sstnl\‘ve
amount of its hormone into the blood within a few days after cortx)ceptxon 1ts be
basis for a test for pregnancy which has recently been qrove.d to be accurate by
the following investigat'ors: Dr. M. H. Friedman of the University of Pennsylvania,
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Dr. H. L. Rei
einhart and Dr. Ernest Scott of the Ohio State University; Dr

Schneider of the North' Western Unj i
Rangonl oLt Ves niversity ; and Dr. T. B. Ma
pandall o wasedlg"ll?::d glmlc. The test, known as the Asclg;:l;m?;gnr&;:kht Mt.
pecause it was import: Dr. 8. Aschheim and Dr. B, Zondek of German ise:f
xtreme medical fmp nce .and may be a life-saving measure for th tlent
ice ", in Scientific American, January 1932) " fhe patient.
‘Thc Silverfish as a pest of the household -
takm.g advantage of their natural cra;/i
by using a'powder consisting of a mixt
100 parts of wheat flour or a thin past
fourths of an ounce of white arsenic w
water to make a thin paste by boiling
of flexible card-board or paper, whic.h
paste on the inside. :

* Silverfish are not diffic
ult to control. B
ng for starchy food, they can he poisoneg
:re o(fl 12 parte:, cff sodium fluoride powder to
.ﬂrlna e b_y mixing from one half to three-
ith one pint of wheat flour and adding enough
’I]‘:te paste sbhould be poured on small pieces
er can be rolled into cylinders with
whore siloes poide. ’fI‘he powder or paste should be put in out-of-the-way l latcl:ae
washboarss, o thourlx)d-t-on shelves, behind books, back of mantels ll)mde:
> s e i ’
?)oxsenous, e should oo :.u tovr:;1 2:ed;a:)wers ;alnlc‘li In storage boxes. As both are
> ung chi i "
ept. of Agriculture Farmers’ Bullstin No. 1665. J:f:a lv:’)f"illl)not find them 55

ofi i f Vi «
gin of Vitamin C. “ Three Scandinavian workers, Ottar Rygh, Aagot Rygh

and Per Lalan i
narcotine, one((i).f il::el ;)btume'd what 'appears to be conclusive evidence that
precursor of the mmij ss t01.uc 'alkal.oxds present in opium, is a, if not the
fur Bhysiologisely o 1s.corbutxc vitamin C. [n the first issue of the Zaitschm'f;
alkaloid in various f‘elf::- forf 19_32, these authors describe how they found the
in the ripened maferi lpe Fruxts and vegetables, but failed to detect its presence
“thealkaloid; and by exirs. ti rom 200 unripe oranges they prepared 600 mgﬁ of
15,000 oranges at variou:c 1tng the cor_lcentrate, consisting of oil and crystals, fx:am
changes in antiscorbuti stages of rlpan?ss, they were able to trace the gradual
narcotine was not antiscc bpo'wer as .npening proceeded. Pure, commercial
activated it to some extenoir Ut{%:, but irradiation from a mercury vapour lamp
Guinea pigs were fod on 4, th' out app'reciably altering its physical properties.
both groups died abort ¢ }:: e;rles containing narcotine and irradiated narcotine;
signs of scurvy before duf ame time, but the former group developed strong
unripe tomatoes (20 o ying and the latter none. Narcotine was found in
potatoes (12 mgm.  ; gf;(-) in 20 kgm,), white cabbage (40 mg. in 100 kgm. ) and in
narcotine. were im;nd"? kgm.) ; qualitative indications of the presence of
of narcotine, the ortlt‘xlol:il'l;k'd o  donive oo bilberries. Of various derivatives
to be partict;larl oy ihy tjoxy derivative - methylnornarcotine - w. f d
Yy anti-scorbutic. In presence of germinating seeds }Zim:;r:o

produce vitamin (, narcotj
" “ otine became ive; it di
phenols.” (Nature Feb. 20, 1932), active; it disappeared and gave rise to

Syathetic grass laid al i

Syo ong city Boulevard.
artnﬁc.nal grass has just been laid bzside a
expenm?ntal plot proves of success sy
popular in cities. The man ,

;Green all. the year round, astrip of
i o o e et
::f;e; of aufo-exhausts. neve;mz(el:d;&::ttiizznif:?ted DY the c::lio;ni;e;::fz
arabrown it summer. [t spporanc 0sls ths aye of paserio, (o ¢ 1
slate and asphalt on a cinder basg .'n'is_s.(P;;Il‘lll:r'gﬁlij::;’biz:t:g’ecﬁlr::%r;gjiti0n o

) l.e.n?n Juice is now reduced to powder,
pies, icing and lemonade is a novelty
g:nufacture, practically all the wate

rn syrup is ist i i
oy wa); . p ‘l\xccs;(:g?g tct) ais},:st in the drying, but it issaid not to affect the flavour in
gto the maker, the powder duplicates the taste of natural

tl.lLemon juice in powdered form for making
at has appeared on the market, In its

" agglomerations constitute

r is removed from the juice of ripe lemons.
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emons, but the trouble and muss of squeezing them is aveided and the powder
«an always be kept handy in the pantry for instant use.”--(Popular Science Monthly,
March 1932). .

Ensilage and high q
;ave been expressed about the possibility o

for dairy cows, and in districts aiming a
there is pronounced opposition to its use. These facts led to some careful tests

being undertaken to determine the influence of ensilage on milk. The results of
the experiments have just been published in Die Futterkonserviering (Berlin 1931,
Band 111, Heft 2). It is found that by the use of well constructed silos and careful
observation of the necessary precautions, young green fodder, rich in protein,
can be converted by fermentation in the cold inte a preduct containing lactic but
not butyric acid. This form of ensilage may safely be used, as the experiments
have shown, for dairy cows giving first quality milk.” (Jour. of Ministry of

Agriculturs, Vol. 15, No, 1).

aality Milk. ** In various regions producing hard cheeses, doubts
f using green fodder ensilage as a feed
t the production of first quality milk"

« Demonstration that the germ of smallpox is pro-
1/125,000 of an inch in diameter, near the lower
limit of microscopic visibility, has been announced by Prof. J. C. C. Ledingham,
Director of the Lister Institute of London. This climaxes ‘the medical war
against smallpox, which began with Jenner’s discovery of vaccination, long before
Pasteur founded bacteriology. Although smallpox has been controlled for
decades, its causative organism heretofore has been unknown. For a quarter
of a century, minute spherical bedies have been found in certain virus diseases,
such as smallpox and cowpox, but these have always been ignored. Their
large inclusions which are striking featyres in the

the pox lesions of patients.

Smallpox Germ Discovered.
bably a minute spherical body

body cells and in
"« professor Ledingham made practically pure specimens of minute bodies
from fowlpox and vaccinal lesions, and found that they reacted specifically with
serum from animals that had recovered from attacks of fowlpox or vaccinia. He
also demonstrated the presence of specific agglutenins in the blood serum of a
rabbit inoculated with vaccinia. Agglutenins are substances of as yet unknown
pature, the presence of which in the blood causes bacteria and other foreig:%
bodies to gather together in CIUMPS..c.civerammiersenranies
us vacciniaina medium containing ne living cells
Hardy Eagles of the Lister Institute. He used a
t of rabbit kidney, rabbit blood serum and salt
solution. This first successful attempt to cultivate a virus in a cell free medium
may eventually allow the production of vacciniain the 1a.boratory virilstes;d of in
experimental animals. It is also important from a theoretical viewpoint . ”--

(Sefentific Americons Jan..1932) .

Top-working Mangoes. This. within two years, offers a ready means of .transfo'xu
ming established and wild trees into fruit-bearers in situ. The method is now in
regular practice in St. Lucia and has stimulated the demand for experienced

propagators to work commmon trees on estates.

wn mango can be prepared for top-working by felling the tree
4 to 6 feet above ground, leaving an intact, sloping surface,
th. Branches, if found low down, can also be prepared
instead of the main trunk, the cut surface being painted with a.suitable preser-
vative such as solignam, tar, or paint. If no young shoots are present, suitable
ones will arise within two months. Three to five of these should be selected,
evenly spaced around the stump, and the remainder pruned off. The shoots are
ready for budding as soon &s$ they begin to suberise or form cork. This can be

© The cultivation of vir
was announced by Dr. G.
medium composed of Extric

Any well-gro
carofully atabout
preferably facing nor
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detected by the change in colour of the shoots from green to brown, by the

Scabrous exterior and frequentl b the presence ot a t
1 y
y oy f dlstlnct eye ( he bud)

The scion bud is selected from sh i
oots of a similar degree of maturi
. . t
a tree of the required variety, and can readily be removed by peelin:r(;:fyar g::é:

Of bark containing a bud which Sh u y 1
’ O ld come away w .‘ out i
: h u any adherlng pieces Of

For budding a suitable p?
B : piece should be chosen low down on
1 < : the
lf:; n::ﬁirtﬁoln of t.he bud: An inverted T shaped cut is made one andy}?:ll;gizgﬁm
thegbone eidf g?txl:lc}; v:;ldd.e , zll(nd the flaps of bark are carefully loosened up wi:}?
e budding knife.  The strip of bark containi i
now lifted , trimmed to fit 1nd immedi i S potned el nad is
s ediately inserted and h i
. t ‘ : pushed well u
th: l(l::Zglinec;f ::f, cllzit.b The ufpplc;,r edges of the incision will hold the blll)d lgf::
u » carefully carved away to allow the bud to r ¥
o . . . . eSt 1
:;l:cl:::)ita: delxlu{lfg. Thxs is in turn, firmly tied in with raffia, and the top of tnh:
oS wifhin :w atll.; inch wide so that the cell'sap may concentrate around the
and diohoia™? eek or so, budde@ trees should be examined, loosened, retied
necessary. In tiree months the buds make quite stout heads’

hich should - be pruned b
\ ack t L i i
w i ) 1 . O encourage f()rlnatlon atthe union, a"d so to

A New Method of Pinea i
\ pple Propagation. The followin i
o v g method of
fo t}});g::zrelnv:f wm:ked out by the author during the latter half of 192p9m::115!:11e
method o a0 sua:kgelrwgzr; ({x::ell;:nt results. It promises to supersede the s'tandars
- ateral growths for makin : i i
ala r g€ new material
rger number of uniform plants of a given variety within a sllui(lnztatsi:t:epmduces

The pi

strippedp::;e?l’fllzaplant' preferably before the formation of the fruit stem, is
The rizome and aeri\;els :xupt the last or so which form the young Sh(;ot.
a sharp knife into clea stem, When. freed from roots and scales, is then cut with
. sections, which will D cross-sections not more than one fifth inch thick. Such

be put l't'lto v to gﬂrry from three to four, more or less dormant, buds, should
ten minutes. afior hv.e‘ per cent. solution of potassium permanganate for about
are then pla;lted i w f;(,h the}f 'should be removed and allowed to drain. They
frame is availablen:n :;e}()iosclc::r(xmo:r:la pfrelg]red pad of light soil or, if a solar
charcoal, covered with a thin layzr oi sc?il ::)r(;iri)l:':‘,i a:;gv)v:‘tx:r?c)ll.‘e and granulated

Germinati
accorc‘;::lg"tlzt:ﬁz l()):dﬂ:e dormant buds_ takes place within a week or a fortnight,
the buds have formed eL“Pex:ature maintained and the pineapple variety. When
embryo root systemj ) dqots, the S('actxon is lifted (care being taken to retain any
bud. The sectione 2 an hlS servgd in t.hree triangular portions, each with its own
the germinal bed. a ;e then redl})ped in the permanganate solution, replanted in
short time the er;xbn wa.tered with a solution of ammonium sulphate. Within a
ferred to an outsid ri’)otfme'apple plants, with a goed root system, can be trans-
Ounly moderate w: te S further advanced in the green house in manured beds
material (Gho :11 er{ng is necessary, bu_t free use should be made of ﬁbroué
manures. Tthsie nclou'{i and dressing .of cotton-seed meal or similar complete
Db st oo i b fipped T permsnganate scltion and e
is used to prevent the growéh of destruct?vlezgéluyr;ismrsl.le permanganate solution

The Ob]ec oI usin
g unf uit to take full ad ntage Of t‘le l()()(l
t f X ed stems 18 va
reserves pr esent, Of whlch each bud 18 ﬂllotted a Share m Sectlonlng. Ell]"hel'
’ d ! belng St]mulated by moist heat ﬂnd by ﬂOOdlng lth a nut ent
W Tl

o
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solution, can developar
angulate scrap of stem is al
remains of the vascular bun
observed thut water and gaseous e
a cork membrane ; thus the passage of these
the cortex at the cut ends of the sections,

these areas when cutting sections for germination.

obtained within six months, ready for setti
manuring may be practised with the young p
dressings of cotton-seed meal. It is not expected that suc
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oot system before decay sets in. Subsequently, the tri-
most completely reabsorbed, leaving only the fibrous
dles intimate with the root system. It should be
xchange take place only with difficulty through
substances must occur mainly through
and care should be taken not te bruise

ds in maturing pineapple plants required for

The development of flower hea
drop of weak sulphuric acid tubed into the

propagation may be prevented by a

centre of the expanding bud.

e foot in length, from 80 to 100 plants may be
ng out in nursery beds. Diligent
lants which respend vigorously to
h plants will behave any
differently from the side-shoots and suckers tardily developed in the normal
flowering and fruiting plant, or that they will not carry satisfactory fruit chara-
cters. Also in view of the fact that the young buds are isolated from the parent
before the pre-fruiting period of dormancy sets in, they should develop into fruit
plants equal to, or better than, the parent forms. In propagation work of this
kind, the main object is to induce the plant to redirect its energy wholly to the
continuous production of meristamatic tissue. (Tropical Agriculture Vol. ix, No. 2.)

From mature stems of on

A ]

P o

Correspondence

I Coat Colour in Kangayams at Hosur.

~ Mr. M. P. Kunhikutty writes from Hosur Cattle-Farm :---

Kangayams are a fine draught breed found in South India. They are strong
active animals with compact barrels and short straight legs. The head is short
and the horns are long and pointed having a backward curve. The prevailing
colour is light grey in cows: but bulls are dark grey verging to black on head,
hump and quarters. While the adults are uniformly grey in colour, the calves
are, without exception, found te be brown at birth and the early stage of their
growth. A change of colour from the young stock to the adult is an exception
in other breeds but it is the rule in Kangayams. With a view to find out the time
taken for , and the manner of , this change, two dozen Kangayam calves were
kept under observation from their birth till they changed colour. This note is

the result of such an observation.
The numbers of the calves selected for study were 201 to 224. All of them

) except No. 210 had the following features at birth:---

General colour brewn , belly white; the inner sides of the legs completely
or partly white; tail switch black: black spots near fetlock jointsof all the
limbs. No. 210 had white star and patches. in addition. This calf did not appear
to be a pure Kangayam, but lookd © Ongolish ’.

At first, they were watched once a week, but the period was found too short to
show any change in them and consequently the interval was extended to a fort-
night. For the first month there appeared scarcely any change, but by the end
of the second month, a slight fading of brown coat was clearly noticeable. From
the third to the seventh month, a mixture of light brown and light grey coat was
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found gradually spreadi :
month . the cnls;e:r:}::::]:i(;lpnzl,ll:]ﬂul']ks’ t'hlghs and nc.-:cks. During the seventh
poll, back and the lower p'n-t: }f’ l}l:to light m.'cy with Fhe exception of face,
These latter portions huwe;/ ‘: (r) ; - th’h 1'ertﬂamed still light brown,
the 8th month, by thle end 0; ;V;;Ft‘lh l:illly hrned into light grey in the course of
grey. The changes describ d al oh thecalves were found completely in )ight
Nos. 201 6203 s 7\0‘)1 ed above were common for half the number of calves,
the same c}:zi;lée :n ;shrllr::ll 22(l) 2, W‘I:ile the oth'ers excepting one showed
being identical g ol '1{’ ‘y onger or shorter pgrlod, the manner of change
215 and 216 took 10 all. To change the brown coat into light grey, calves Nos .
4. 7 months ; Nos. 218 and 219, 9 months, Nos. 204, 206, 207 and
» 7months and calves Nos. 212. 213 and 224, 6 months. The calf No. 217
was the only exception in that it did not change into light gréy-even #fter 10
months. The calf retained light red and grey coat! That the Tight ~ gy cos'e:
appears after the shedding of the bréown {s evidént from the fact that very young
calves affected with ringworm got a coat of light ‘grey hairs wherever original
hairs had fallen off . Calves Nos, 207, 210 to 216, 218 and 219 had an attack of
ringworin at the age of 1te 3 months. Again the change in healthy calves took
_ plice quickest where there was the greatest chance of shedding the original coat.
The flanks that rubbed against the floor were the first to show the change. The
back, poll and face that had the least chance of coming in contact with the floor
or wall were the last to change from brown to light grey .

After 10 months, the light grey colour of bull calves were found graduall
changing into dark grey which finally térned to black on hump, head ‘fm}{
quarters by the time they attained the age of 2 to 3 years. A cow o ’ th \‘ (1 (
hand is uniformly light grey throughout her life. ’ § o
;(I:ver;g t;)slifgt grey similar to that of a cow, Curiously enough Kangayam cows

os. » 25, 36, 71, 76 and 124, as the result of a bad attack of “Fogt ﬂ;\d“N[O ”
;llllseasbe in the year 19'29: had developed a rough coat of dark grey c¢olour and L:cilhey
ve been found retaining the same coat ever since,

er
A mature bull when castrated

With the object of improvi
) proving the rough coat of th i
Todide was added to their food but to no et‘fec%. ‘ os¢ cows, Fotssium

J .T(? surr'xman:%e the result, Kangayam calves are brown at birth ; they change
1eir coat 1r.1to light grey after 8 months and retain the same colour in case of
cows. But.m bulls the colour changes to dark grey on head, hump and quarters
which again reverts to light grey when the animals are cast’rated. ararters,

II A small suggestion for those that prepare bordeaux mixture
with casein as adhesijve.

Mr. P. S. Suryanarayana Ayyar, Sub-Assistant in Mycology

It isa i
proportion (:erllirtzozr::l f:)cptpz};atsullr;)ht:;z gf:?jmti('m O ordenux e
prog : . 7 ays an important part i i
v e:czist?;e rfx:l:i(;lézeo;sttl? be preseryed For instance, if the iopp:rﬂs‘:lg};z}ﬁf?s
o oS the Loliage of | te plants will be scorched, though the fungicidal value
oy at all imp: affe.ctela o%ihe other hand if the lime s increased, the e{’ﬁci;ncy
e cormany e 1o ot '11. e usual knife test to see if the Bordeaux mixture
ooty prer usual\;vx (;)n]y show the excess of copper sulphate in the mixture.
rodess the e dsus :v a opted. to_ﬁnd out the increase inlime which necessarily
s porbape duone" C nfent and indirectly affects efficiency of the fungicide. T is
] e fact that excess of lime does not inj ; o
plants soearag o . injure the foliage of
The following relevant extract from
and dusting equipments---A laboratory
Andersen and Roth will show clearly the

Lalgudi writes :—

“ Insecticidfes and Fungicides, Spraying
manl{al with supplementary text" by
meaning of the above statement.
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«The value of Bordeaux mixture is determined by the amouut of copper
present, its ability to cover the surface of the plant and its adhesiveness............
The copper is the active ingredient which controls the fungus diseases. The
lime causes the formation of a compound which does not injure the foliage and
which spreads and adheres well.  When copper sulphate and lime are brought
together a series of basic copper sulphates are precipitated. When properly
mixed the precipitate remains in suspension for several hours, otherwise it
settles rapidly.”

The addition of more lime reduces the copper content bulk for bulk in a given
quantity of the mixture, showing thereby that it affects the fungicidal property
which depends on the copper.

Generally, one pound of casein is added as adhesive to 50 gallons of Bordeaux
mixture (any per cent). This quantity of casein is first of all dissolved in one
pound of lime (quick/ and only this solution is added on to the whole fungicide.

The addition of this extra one pound of lime will have its effect on the whole
mixture, especially it it is of a weak strength such as 05 per cent and below. For
the preparation of the latter we add only 21/2th of quick lime to make up 50
gallons and the one pound necessary to dissolve the casein will make up the total
lime come up to 3 1/2th (nearly 40 per cent more than is actually necessary). In
this way it will be seen that in 1 per cent and 2 p2r cent mixture the lime
content is increased by 20 per cent and 10 per cent respectively by the addition
of the extra pound of lime used in df#olving the casein.

From the recent + January to February 1932) spraying campajgns at Konalai-
Kalpalayam villages in Lalgudi Taluk, against grape vine mil dew, I find the use of
this additional lime unnecessary. The casein is first of all dissolved in a pnund
of lime taken from the quantity intended for the Bordeaux mixture. This
solution is added on to the total mixture of lime solution (or milk of lime) before
finally mixing it with copper sulphate. After the process of mixing and when
tested with a clean knife, the blade remains perfectly untarnished, showing
thereby that there is no excess of copper.

This method, apart from the increase of copper content (as compared with
the usual method), so-essential in the contrel of fungus diseases, is also cheaper
as we need not pay for the extra‘lime ; the cheapness ‘will'become apparent when
thousands of gallons of Bordeaux mixture is prepared for huge campaigns.

Thus I have suggested a slight departure from the usual routine, which if
accepted will be a decided improvement. Finally, I request those, who like
muyself have to handle Bordeaux mixture and casein, kindly to test it for them-
selves and offer criticisms from their standpoint.

e I11 'When Experts Disagree.

Rudolph' D Anstead, M.A., C. I. E, ‘Retired Director of Agriculture Madras)
writes from Bournemouth?---

In summing up the symposium on Sorghum at the Agricultural Conference
in connection with College Day, the President remarked that ‘‘ as usual the
experts disagreed”. The fact that “experts” frequently disagree is no reproach.

Sinclair Lewis in one of his books says: “It's taken the human race about
500,000 years to get where it is, and presumably it will take quite a few thousand
more to become scientific, or even to “understand the need of scientific conduct
of everything. I am not at all sure that there is any higher wisdom than doinga
day's work. Living ina world that's raw and crude all you can do is to be
honest.” At least experts are honest in showing that they disagree,
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In the search for ultimate truth

, which is the aim and object of science
there can be no finality. The concl

usions of science are based on ascertained
facts and can never be final. Each new fact, or group of facts, discovered enables

the scientists to review their former conclusions and modify them, or alter them
accordingly. As the sum total of knowledge increases so do the conclusions to be

drawn from it more and more approximate to what must be the real and absolute
truth, at present hidden from the mind of man.

To the impatient layman this may prove disappointing. He wants a cut and
dried opinion and immediate help, but this cannot always be given. There will
always be certain areas, so to speak, in dispute. Naever-the-less there are many
things which science has brought to the help of the layman , in this case the
farmer, which aré not in dispute: the improvement of crops by means of selected
seed and improved strains, the introduction and use of green dressings, for exam-
ple, while the science of engineering has planned and executed great irrigation

schemes, Jike the Sukkar Barrage and the Mettur Dam, which will make the desert
blossom like the rose,

And be it noted that when nations disagree they resort to war with all its
attendant borrors; when religious factions disagree they burn one another at the
stake ; when politicians disagree, -- well , circumspioe! When scientists disagree
they may express themselves in hard-flung words, but they then turn back to their
laboratories and institute still more experiments in order to decide their disagree-
ments and settle the points in dispute by magshalling still more facts in support
of one side or the other. Thus while expertﬁisagree and will continue to do so

about maay things, they press forward as a body to the common goal of them all--
knowledge and ultimate and absolute Truth .

The layman has no cause to distrust science in India, and can well afford to
be patient even if experts do occasionally disigree at Agricultural Conferences.

College Mews and Motes.

Stadents’ Club: Tennis Tournament: The finals for the Cecil Wood Cup and
the doubles handicap tournament came off on the 12th. In the singles finals stu-
dents, D.-T. Danapandian and U, Ananda met. Ananda put up a good fight in the
first set but eventually lost the match to Danapandian. The masterly game of the
latter player, patticularly his forehand drives, prevailed. The scores were 8-6,
6-2and 6-2, In the doubles tournament, K. Vedantachari and U, Ananda met D, T.
Danapandian and O. K. Narayanan, and the former pair won the match by a mar-
gin of 4 games, the total number of games to the credit of the winners being 160
as against 156 obtained by the runners up. At the conclusion of the games
Mrs. M. C. Cherian kindly gave away the cups and prizes to the several winners.

Award of Colowrs ;: It was by oversight we forgot to mention in the last issue of
the journal the name of student T. R. Subbarayan of Class 1] amongst the list of

students who had been awarded colours during the year. Subbarayan was the only
student to obtain celours in Football.

University Meetings : There was a Senate meetin
Tadulingam, Rao Szhib T. V. Ra
Avyyar attended the same.
Andbra University also at

g during the menth and Mr. C.
jagopala Achariar and Dr. T. V. Ramakrishna
Mr. Tadulingam attended a Senate meeting of the
Vizagapatam. Rao Bahadur M. R. Ramaswami Sivan
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i livered in Madras The Sir Subra-
. incipal of the Agricultural College, de ' : ‘ -
e irma(:ll):c'ture on * The problem of increasing crop yields from t}_le chemi
m?nfjndggi‘nt » We pnderstand that he would be requested to repeat his lecture
cal st . reques
:lt Coimbatore for the benefit of the students of the College.

Retrenchment: We understand that as a means of r.?tl"ﬁnchtmflnt gg:iecx;;r:‘xixg
i ber of scholarships available at the
have decided to reduce the num b she Agricwurs)
t of each scholarship from Rs.
‘ollege and also to reduce the amoun . o R to -
’(f‘iee};gosts of three assistant lecturers, one in Aguc.ulture, one in Dairying an
one in Agricultural Engineering are also being abolished.

Radha Kalvamam: The celebrations were donc with great eclat as usual on the
25th March.

M. A. S. U. Parliament : A meeting of the M. A. 8. U. Parliament 1\?)zvassc hgleiu(;z
Wednesday 30th March in the Freeman Hall, thin Mf" D.G. Mun]r‘c(;,me.S l;'nder uy
Director of Agriculture, VII circle, moved that .Thxs House wi c nes under
present conditions, the Agricultural Marketing Bill and tgeﬁo}rorh{om : quq:

” A1SWE Ayyangar, L. M. T. s., Mana
as necessary measures.”  Mr. V. Duraiswamy i (Hor v
ger. Rathakrishna Mills, Peelamedu opposed the motion. Mr. C. V. Veril.(‘?;f\'
rjArr;'mu Avyyangar, B.A, B.L., Coimbatoere, was Speaker. Tl'?eyfe was 4 very li / g
ziisc(useio;l and by consent of the House, the motion ;’{vas dxvg@;e‘d m‘;o gf:::zt ‘:;Ze
| p he Marketing Bill and a 4

ing showed that the house was for t ' _ : inst ¢

2?;;’:;‘5&1“01 Bill. Full details of the debate will be published in a later issue.

Visitors :  Dr. Likhite, Dy. Director of Agriculture, Bar(‘)d.a State, wa;l mBogr

midst for a' week to study the work om Co‘ton gmlngfoz at.(,olltr:tl‘)aalt;ges.eam;. Vi.Sit-.
i srial Council of Agricu [ ,

Burt, Agricultural Expert to the Imperia .
ed Coimbatore in company with Rae Bahadur D. Ananda Rao, Headquarter§ It));
Director of Agriculture, Madras towards the close of the. month_‘ They visi fe
the Imperial Sugarcane Station, Cotton and Millets breeding stations and left for
Chittor on 1st April.

Review.

Mr. M. V. Gadkart, R:xce Spacialist, Karjat, has publis‘hed an intetl'esting ﬂl]‘tl!
cle in the February issue of the Poons Agrienitursl College Mngnzlmgq er&etslsti;;
* Manuring of Rice in the present Slump.” In these days o'f gen‘em) } epr ssion
and low prices for the agricultural products any demonstra‘tson tha.t enhances
net return from the land should be very welcome. The artx'cle revxe'wefi attempts
to show how a rice cultivator of Konkan can increase the ¥1e1d of his rice crep1 by
following the work of the Rice Research Sf:ation at .Karjat. The preser&t ow
average yield per acre (1440 1bs.) of Konkan is, accordllng tt? the author, due to
insufficient supply of Nitrogen to the crop, and the article gives the resul'ts of an
expetriment where the application of an artificial manure .hke Ammonium Sul-
phate has increased the out-turn. Three doses of ammonium sulphate, name}y,
150 1bs., 200 Ibs. and 300 Ibs to the acre, have been tried and the percentage in-
crease of grain out-turn over the no manure plot have been 17, 32"5 and 44 respec-
tively The economics of manuring have been worked out ?hownng the net profits
abtained after taking into consideration the present low prices of’ bo’th the preo-
duce and the manure. After deducting the cost of thi‘a manure it is seen that
profits ranging from Rs 9 to 28 per acre have b:een obtained, {K. R

aw —
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Wleather Review (MARCH 1932)

RAINFALL DATA

ks 3% ® 5
Divisi EE Dtepar- g : e Depar g
. BN - g -
ivision|  Station g g fll:l(:.:‘l 2% &|Divisien|  Station ] g ture (@ &
< §|normal 3 = o " from V5 3
S o& < &|normal|o &
=l B =5
Circars |Gopalpore 0
)3 -0'5 1.4 |South
Calingapatam | 0 e . Madura 0 -04 |02
A 04 |06 N ) Z |3
Kragarstam |0 | -05 |1 Poman |01 104 (07
Samalbotarx || - R Koilpatti* 08 . |44
Cocanada |0 | -03 |05 Palamkottah | 0 -13 2
Masulipatam | 0 -04 129
Ceded |Kur
Dists. Ng:'n?](;rgi 0 -03 |08 {West  [Trivandrum | 12| -03 {25
Bellar 0 | ~04 |02]| Const |Cochin 03| -17 |13
Hag;riy 8 —8 2 (())06 Celicut ba* ¢ 030
: Taliparamba* | ... .
Cuddapah 0 02 (01 Kasa‘;goda *
Mangalore 0 -0110
C ic
arnatic I{j{egore 0 -02 {090 |[Mysore [Bangaloor 01} -05 |36
K adras 0 -3 {07| and Mysore 01 -03 {01
)uddalore 0 —02 |06l Coorg |Mercara 15 -07 |15
Palur* 0 -01 102
Hills. Kodaikanal 0 -2 :
Central é‘lellore 0 -02 106 Coonoor 0'? —%i (2)‘2
halem 0 -05123 Kalaar = 0 -48 |23
i’ osur* 01 0 13 Nanjanad* L0 -07 107
.oimbatore Ootakamund* | ...
. Townl|o0 | -05 |27 * h
Coimbatore
_Re§. Inst.* | 0 -08 |23
Trichinopoly | 10| 407 |11

N. B. * Meteorological Stations of the Agricultural Dept.

General summary of weather conditions.--- The weather during the month was dr
except for a few days at the beginning when a few falls of rain occured in tl:,e:
southeast of the Presidency, whena * Low " shifted northwards from the B ,
the vicinity of the Palk straits. e

Temperature was generally below normal th

_ r @ throughouf the month with tk
exception of Mysore and the Ceded Districts waere at the end of the month ten]:
perature was above normal, Cuddapah reporting a maximum of 1950 on the 31st.

Rainfall was below normal: exce i
: . pt locally in the south-eas
defect being most marked in the Hills. uihreastand Coorg, the

Weather R port for Ressarch Institate Observatory . ---
Report No. 3 of 32.

Absolute Maximum in shade ... :

Absolute Minimum in shade ... ZZO

Mean Maximum in shade 9. '0

Mean Minimum in shaile %

Total Rainfall in month 69'4

Mean rainfall for March 0n71‘1) inches
inche

Departure from normal 079
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Mean daily wind velocity 14 M.P.H
Mean 8 h wind velocity 17 M.P.H
Mean humidity at 8 hours 707 %
Total hours of bright sunshine ... .~ 2847
Mean daily hours of bright sunshine 92

Summary of weather conditions . - The weather was fine and dry with lower temper-

atures than usual and there was no rainfall. Towards the end of the month
weather was slightly unstable owing to rising day temperatures and the setting in
of the indraught from the South-west. Lightning was recorded on seven days.

The month was characterised by the absence of the usual thunderstorms.
(P.V.R and P.K M)

Departmental Notifications.

Cazette Notifications.--Mr. C, Narayana Aiyar, Deputy Director of Agriculture,
on special duty in the Co-operative Department, on reversion to the Agricul-
tural Department is to be Deputy Director of Agriculture, VI Circle, Madura.
Mr. B. Ramayya, Deputy Director of Agriculture, Vi Circle, Madura, on relief by
Mr. C. Narayana Aiyar, is posted to thel Circle, Vizagapatam, vice Mr. A. C.
Edmunds granted leave. Mr. P. Subramanyan, Officiating District Agricultural
Officer, Salem, in relief by the permanent District Agricultural Officer, is to offi-
ciate ns District Agricultural Officer, Vizagapatam, vice Mr. G. Jogi Raju granted
Jeave. Mr. K. T. Bhandary, Agricultural Demonstrator, II grade, is to officiate as
District Agricultural Officer, VII Circle, Tellicherry, vice Mr. M. Mangesh Rao
granted leave, preparatory to retirement. Mr. A. C. Edmunds, Deputy
Director of Agriculture, [ Circle, is granted leave out of India for eight months
from the 5th proximo or date of relief. Mr G. Jogi Raju, District Agricultural
Office, Vizagapatam, is granted leave for three months {rom the 11th proximo, or
date of relief. )

1 Circle.-- K. Suryanarayanan, A. A. D., Anakapalle, Extensionof 1. a. p. by 1
day in continuation of 2 months 1. a. p. already granted. D. Bappayya, A. D.
extension of 1. a. p. by 2 months on m. c. from 27--2--32. V. Achutharamayya, A. D.
Chatrapur, 1. a. p. for 9 days from 7--3--32. U. Vittal Rao, F. M. A. R. S,, Samal-
kota, 1. a. p. for 2 months from 18--4--32. V. Tirumala Rao, Asst. to the G. E.,
Berhampore, transferred to A. R. S., Anakapalli, vice V. Margabandhu, Asst. to
the G. E. Anakapalli. B. P. Papiah, A. A. D, Bobbilli, 1. a. p for 2 months from
25--4.-32. {II Circle :-- K. S. Ramanna Rai, A. D., Mangalore, 1. a. p. for one month
with effect from or after 15--4--32. IV Circle :-- P. Janakiramier, A. D. on special
duty, 1. a. p. for 9 days from 30--3--32 with permission to prefix the Easter holidays.
V. Suryanarayanan, F. M, Kalahasti, 1. a. p. for one month {rom 4--4--32. P. Jana-
kiramier, A. D. on Van duty to be on Special duty, Cuddalore. M. K Swaminatha
Iyer, A. D, Walajah, transferred to Tirukoilur. M. A. Balakrishna Iyer, A D.
Gudiyatham, transferred to Walajah. S. Muthuswami Iyer will be in charge of
Gudiyatham. V Circle:- P. S. Suryanarayana Iyer, A. A.D., 1 a. p. for one month
from 15--3--32. VI Cirele :—- V. G. Dhanakoti Raju, A, D., Ambasamudram, 1. a. p.
from 4--3--32 to 19--3--32. VII Circle :-- P. Kesavanunni Nambiar, A. D, Calicut, 1. a. p
for 5 days from 19--3--32 to 23--3--32 with permission to affix the Easter holidays.’
Vili Cizele - T. S. Sundaram, A. D. on probation. 1. a. p for one month from
18--2--32. G E’s Section:-- P. N. Krishnasami Offg. Asst. transferred to Cotton
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Section {rom 7--3--32, T. S. Alwar Iyengar, Senior Artist 1. a. p. for one
month from 1--4--32. G A. C's Section:- G. Ganapathy Iyer, Asst 1. a. p. for
24 days from 18-:2--32  P. §.s Section:-- T. K. Balaji Rao, Asst A.R.S Aduturadi
l.a p. for one month from 21--3--32 with permission to avail Easter. A. Chi-
dambaram Pillai, F. M. 1. a. p. for 8 days from 16--3--32 with permission
to suffix Easter. P. Uthaman, Asst, L. a. p. from 3--3--32. 6 M’s Section:-
K. M. Thomas, Asst, 1 a. p. for one month from 30--3--32 with permission
to prefix the Easter holidays. Curater’s Section-: P. Abisheganathan, F M. to be |
F. M. Pomological Station, Coonoor. K. Krishnan Hedge, A F. M. Pomo-
logical Station, Coonor. to be A, F. M. Govt. Botanical gardens, Gotacamund.
S. Madhava Rao, Offg. F. M. 1. a. p. for 17 days from 7th April 1932. P. Govindan-
kutty Kuruap, to be F. M Government Botanical gardens, Qotacamund. P. Abishe-
ganatham Pillai, F. M. Pomological Station, Coonoor, to be in charge of the
Kallar and the Burlitr Gardens in addition to his own duties at Coonoor. D, A's
Office Orders :-- Consequent on the abolition of two posts of Asst. Lecturers at the
Agrl College, the following appointments of Upper Subordinates are ordercd
K. Achutha Nayar, A. D. Salem to officiate with effect from 1--3--32, vice
K. Avidanayakam Pillai on foreign scrvice, D. Shanmugasundaram, F. M. Agrl.
College Dairy, Coimbatore . to officiate from 1--3--32, vice P. Subramanyan, A. D.
viii circle. M. Sanyasi Raju, Bacteriology Asst., Research Institute, Coimbatore,
extension of extrazordinary leave out of India without allowance for one year
2--12--32.  D. Sitharamaswami, fieldman, P. B. S. Maruteu, reinstated as Sub-
assistant, V Grade and posted to P. B. S. Coimbatore. A. R. Krishnamurthi Iyer,
Instructor, Borstal Institute, Tanjore, reinstated as a lower Subordinate V Grade.

Latest Notifications -- P, Subramanyan. Offg. D. A, O., Salem , to continue to
officiate as D. A. O, Salem, vice M. U, Vellodi, on leave K. T. Bhandary,
A. D. II grade to officiate as D. A. O, Vizagapatam with effect from 11--4--*32 vice
G. Jogi Raju sranted leave. K. W Chakrapani Marar, ¥. M. Kuasargode, to
officiate as D. A, O,, Tellicherry with effect from 11--4-- '32 wvrce M. Mangesha
Rao granted leave preparatory to retirement. The transfer of P. Subramanyan
to Vizagapatam and pesting of K. T. Bhandary as D. A. O,, Tellicherry are can-
celled. K. Venkatarama Ayyar, Supt.,, A R. S. Pattambi, is granted leave for 3
months and 12 days from 11--4--’32 with permission to prefix the 10th and affix the
holidays on the 23rd and 24th July. M. Viraraghava Rao, D. A. O, Kurnool, is
granted leave for 2 months from 15th April or date of relief. C. V. Seshacharya,
F. M. I grade is selected for admission to the M. A. S., and is postedas D. A. Q.
Kurnool from 15--4--'32. 1Circle.-- M. V. Kondala Rao, A. A D., Rajahmundry,
1 a. p. for one month from 12th April. II Circle -- V. Ratnaji Rao, A. D. 1. a. p.
‘for 25 days from 21--4--32. L. Narasimhacharya, F. M, 1. a. p. for 2 months from
18--4--32, -- {li Cirele -- S. N. Venkatrama Ayyar, F. M, Nandyal, 1. a. p. for 3 weeks
from 7--4--32. IV Circle.-- N. Krishna Pillai, A. D, Tiruvettipuram, 1. a. p. for
one month from 8--4--32. M. A. Balakrishna Ayyar, A D. Wallajah will be in
additional charge of the sub-circle. IV Circle.-- Transfers-- A. Ramadas, tobe A. D.
 Melur. G. J. Balraj, A. A.D., Melur, to be A. F, M., A. R. §S., Koilp:tti. N. C.
Thirumalacharya, F. M., A. R. S, Koilpatti to be A. D. Aruppukottai. R,
Kalimuthu, A. D., Aruppukottai, posted for training at A. R. S., Koilpatti. Vi1
Circle-- P. Kesavanuuni Nambiar, A, D., Calicut, I,a. p. for 5 days from 19--3--32,
VHI Circle :-- N. Srinivasa Rao, to be A. D., Erode. A. K. Ramasubba Ayyar to b
A. D., Bhavani. Paddy Section-- S. Ramanujam, Asst., 1. a. p. for 19 days from
4--4--32, with permission to prefix the 3rd and suffix the 23rd. V. K. Ramunui
Kidavu, F. M., A, R, S, Pattambi, 1, a. p. for one month from 8--4--32 T, K.
Balaji Rao, Asst. A, R. S, Aduturai extension of leave for 10 days from 21--4--32,
Millet Section--K. Kunhikrishna Nambiyar, Asst, l.a. p. for one month from
9--4--32. N. S, Rajagopala Ayyar, F. M., 1. a. p. for one month from 11--4--32.

v
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:. Bacteriological Society (1931) Manual of Mathods of Purse Culture Study in Bacteria ;
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Oil-seed Section-- T. Gopalan Nair, transferred from C. F. is posted as F. M. Kasar-
gode. D. A's. Office Orders-- A. Muhammad Ali, B. Sc. Ag., is selected as an
Upper Subordinate with effect from the date of joining and posted as probationer.
to A. R. S., Palur. The following Upper Subordinates are reinstated and the period
of their absence treated as leave:-~- M. K. Padbanabhan posted as Asst. in the
Paddy Section; K. Thomas Benjamin posted to live-stock Research Station,

- Hosur. He will be considered as having been confirmed from 19--4--31. T. Krishna

Reddy posted to the III Circle. He will be considered as having been confirmed
from 16--7--31.

ADDITIONS TO THE LIBRARY DURING JANUARY 1932
A. Books.

(1+ Hopkins (J. C. F) 1931, Diseases of Tobacco in Soutiern Rhodesia; (2)
Murari, T. 1931 Methods of Livestock Improvement; (3) Metcalf L. & Eddy H. P.
11916) American Sewerage Proctice, Vol. IlI, Disposal of Sewage; (4) American
’5) Gray, J. (1931) A Text-book of Experimentsl Cytology; (6) Coulter J. M. &
others, (1930) A Text-book of Botany, Vol. I Morplology and \7) Vol. 11 Paysiology ;
18) 1931. Manual of Research ond Reports; (9) Provincial series 1931, The Madras *
Services Manual, Vol. 1; (10) The Madros Stationery Monusl, 5th Edition, Vol. II
Part 1, 1931.

B. Annual Reports and Publications.

1. Report of the Subordinate officers of the Madras Agricultural Department
1930--31 ; 2. Administration Report of the Agricultural Chemist, Entomologist,
Mycologist and Systematic Botanist of the Madras Agricultural Department for
1930--31; 3. Annual Report of the Bengal Agricultural Department for 1930--31;
4. St. Sett & F. M. S. Agricultural Department Technical Reports 1930; 5.
St. Sett. & F. M S, Reports of the Agricultural Field Officers, 1930; 6. Phili-
ppine Islands Bureau of Science Annual Report 1930: 7. Annual Report of
the Agricultural Department Zanzibar Protectorate for 1930; 8. The Annual
Report of the Agricultural station, Florida 1930; 9. Annual Report of
Wisconsin; A year’s service of Research 1930; 10. Annual Report of the
Agricultural ‘Experiment station, Iilinéis 1929--1930; A year’s progress of solving
Farm problems; 11. Annual Report of the'Agriculfura'l Exprimental station,
Virginia polytechnic Institute 1927--1931; 12. Annual Report of the Cyprus
Agricultural Department 1930; 13. Statistical statements relating to co-oper-
ative movement in India 1929--30; 14. Monthly Rainfall of India 1928 ; 15 The
Villagers' Calendar. English Edition. Madras Agricultural Department for 1932,

C. Bulletins, Memoirs, etc.

[ C. C. Tech. Bull. No. 18. Technological Report on standard Indian cottons
1931 ; Imp. Bur. of Soil Science, Tech. Com. 22, Green Manuring with Bibliography;
S.8 &F. M. S. Agri. Dep. Sci. Ser. 8. Control and Economic Importance of the
greater cocenut spike moth ; Mauritius Agri. Dept. Scientific series Bull. No. 14.
Growth of sugarcane under Mauritius conditions as described by the Logistic
curve and as expressed in terms of Temperature and Soil moisture.

Cornell A. E. S. Publications. Bulletins. No. 516 Dry skim milk in Ice cream ;
517 Colery production on the Muck soils of New York ; 518 A statistical study of
milk production from the New York Market ; 519 Studies of Genas Delphenium ;
520 Fertiliser tests of several so0il types ; 521 Cultivation experiments with certain
vegetable crops on Long Island ; 523 The Socieolegy of a village and the surround.
ing territory ; 525 A survey of so,,me.,gubljc'produce,ﬁ&;kets in up state New York;
Memoir No. 135 A Gene in Mai%eyfor ‘supernume ;’4;}5:911 divisions following

meiosis ; Technical Bulletin No. ¥ Factors aﬁectih&exqmlity of commereins
canning peas. S

.
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; 511 Diseases of grain
; 512 Barley series in California crops and

Prices ; 513 An Econo-
“mic Survey of the Los Angeles milk markets.

Ne. 112 Residual effects

s and soils in relation to

t habit of the peach as

influenced by pruning practices: 117 Experiments with the Luber index method
of controling virus diseases of potatoes.

(b) Special Bullgtins.,
of Michigan; (c) Circular
and pear in Michigan,

" Wisconsin A. E.S. Pubs
of Nitrate Nitrogen and N
othy; 106 The effectivene
plant ; 107. Resistance to

’

211. A composition of Alfalfa strains and seed sources
Bulletin No. 136. Hardy perennials ; 137. Pests of apples

ications - -Research Bullstins. No. 105. The relation

itrification to the growth of Tobacco following T'im-
ss of Rhizobia as influenced b

Florida A. E. S. Publications-- Bulletins.  607. Angular leaf spot and frujt rot of
cucumbers ; 208, Cucumber diseases in Florida

. . - i 209. Lawns in Florida; 210, Corn
diseases in Florida ¢ 211 A study of the root System of some important sod for-

ing areas ; 218 Fertiliser experi-

ments with truck crops. (Celery Lettuce, Tomatoes); 219 Growth behaviour

2nd-aaintenance of organic foods in Behia grasses ; 220 Effect of seed potato
treatment in yield and Rhizectonesis in Florida from 1924--1929; 221 The Tung
Oil Tree; 222 Potato spraying and dusting; 223 Miscellaneous Tropical and

sub-tropical Florida fruits; 225 Diseases of water melons in Florida ; 227
Citrus Propagatioa.

U. S Dept. of Agri. Publications - (@) Farmagrs' Bull. 784 Anthrax or Charbon ;
801 Mites and lice on Poultry ; 1254 Important cultivated grasses; 1673 The Farm
Garden ; 1676 Lubricating oil sprays for use on dormant fruit trees. (5Y Technj-
cal Bullstins. No 263 The lea attacking apple in the Ozarks ; 270 The
Chemistropic responses of 4 een bottle flies and black blow fly,

Jamaica Agri. Dept. s of Jamaican Buprestldiae; and
Cerambycidie Circulaj f decadent citrus ; 10 Citrus

9

The Indian Veterinary Journal
(The Official Organ of the All-India Veterinary 'Association)

i 1 rinary Journal of its kind. in
Thi's joumaldlst:)hil?enl(}‘,,ai::f hc?fh \\//ZttZrinar}s’r Pract.ice, con;a%n}ng
e deVOti' les on all branches of clinical veterinary medlcme;
standaxd al;i lliindred subjects. It also contains a review o.f currend
i;lrtg iﬁi;‘; Literture, and is valuable alike to veterinarians an
ete

Agriculturists.

AN EXCELLENT MEDIUM FOR ADVERTISEMENT
Rates of Subscription :
To members of the profession and students Rs. 4 per year

To non-members and others Rs. 8 per year

For rates of advertisement and other particulars, apply to :

THE EDITOR,
26, Wallaja Road, Mount Road P O.,"MADRAS

A

NOTE!

. - in
Green Manure and maintain soil fertility. GreendMan_lgllsei
is True Economy. It pays handsomely the cost and exp

involved.

. -ditv and
Ground covers prevent soil erosion, preserves humidity
cuts down cost of weeding. | . - .
Shade and Wind-belt Trees attract clouds resulting in rain,

i i de
ields timber for fuel and factory purposes, gives sufficient sha
znd Helps the economical preservation of Estates.

In these days of depression, Rubber, C.ocoanu.t and tT?2
Planters willdo well to consult us for all their requirements ;
seeds of Green Manures, Ground Covers, Shade Trees an

the like. ’ :
The Ceylon Estates Company
KALUTARA SOUTH, CEYLON

When answering our advertisers, please mention ‘The Madras Agricaltural -‘W““r-
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[ FOR SALE
Three new booklets on

¢ Cattle Breeding’ ‘Fodder Crops’
and ‘Dairy Cattle ’
BY
RaJAH K. J. V. NAIDU,
Zamindar of Kan gundi,
Kuppam FPost, Chittur District.

very useful for an amteur student or a practical farmar:—
Price Rs. as. ps.

1. Cattle Breeding in India 0-—4-—0
0-—5-—0

2. Fodder Crops in India
3. Dairy Cattle in India , 0-—4-—0
Intending Purchasers may apply to the author, with Postage
stamps worth the above prices which include Postage ordinary
and those desirous of the books being sent per registered post
should send stamps extra for registration.
Concession rates for wholesale dealers or those purchasing
25 and above at a time. No V. P. P. System.

Copyright given free on application for publishers

1

"BANTAMS Sl undertaking to translate in any vernacular.

Japz.mese, Frizzles, Polish, Black
Pekin, Partridge Wyandottes

~ LARGE FOWLS
Frizzles. Polish, Utility Rhodes,
Leghorns and Wpyandottes

1930 Wins include: 51 Fi
o wins inc : irsts, 3¢ Seconds, 50 Thirds at 16 3 - if
Club Show, Bisrill-;?\;;(:fn?:ﬁ:a[nd Sp=acials. Japanese‘--In 282}:1(1)::;‘3:2(:?; ‘19 batace
offered at the Club Show P\ |~]treChF' 18 firsts were won ani all (}Up“ ‘;‘:'Fépj‘ﬂ“}w’
numerous Cups and Speci;ﬂs oplfh'hFlYSt.s at Dairy, Palace, Club 3h et p-'"""‘“
. nzzles.-FlrstsatDairy,Birn;ir;ghaﬁ) ‘}’)‘:’I-Ct‘:’ ‘Ub(Sld‘“;
, Palace, Utrecht,

etc. Partrid
ge Wyandotte i
Gol i s,=-=First and
Gold Sebrights, Modern Game etc., many x_edal, Utracht, etc. Black Pekins
" izes. ’

EF EXPORT A SPECIALITY

A large number
of Bantams
Canada, i s and large fowls
) Australl.;; Yugo Slavia, Egypt, India :hzxréorte.d to US.A,
0. Gratifying Testimonials ;eceiveqontment, etc, in

%

When answering our adyertisers, please m:ation ‘The Madras Agriculsural Journal.’

Major G. T
. . WILL
TREDREA, PERRANWELL, CORNWALL EtGiN“: S

When answerin i
g our advertisers, please menti
s tion ‘The Madras Agri
gricultaral Journal®
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