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®riginal  Articles

SOME COMMON INDIAN BIRDS.

No. 28. THE WEAVER-BIRD OR BAYA (PLOCEUS
PHILIPPINUS).

BY

T. BAINBRIGGE FLETCHER. RN, FLS. FES. FZS.
Imperial Entonrologist ;

AND

(. M. INGLIS, M.B.O.U., FES. FZS

Tug Tailor-bird has already afforded us an example of admirable
nest-huilding and the Weaver-bird has equal claims for adnission
to our circle of bird friends, which, so far as this series is concerned,
must he strictly limited. We may, however, at onee note a point
of contrast between the two. The Tailor-bird makes everv tﬁort
fo escape its enemies by concealing its nest hetween leaves sewn
together ; the Weaver-bird, on the other hand, positivelv flaunts
its nesting arrangements before our eves and in many parts of
India its nests —whole colonies of them. indeed -form conspicuous
thjects of the country-side. In some places scores of these nests
may be seen, freely exposed to view, hanging from favourite trees,
which are usually palms or babuls (Aeacia arabica), trees which
overhang water often being selected as it seems to be a sine qud non
that the situation considered suitable for suspending 4 Weaver-
bird"s nest shonld have no other tree directly underneath it which
Wight afford aceess to enemies from below. For a nest SWInging up
aloft o the tip of a long slender palm-shaft is singularly inaccessible
fo most would-be marauders.

( 31 ) 1
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Although the nests are familiar enough, the hird whicy ¢,
structs them is less so.  The Weaver-hird belongs to the large 1';1|11i]}.
of the Finches and at most times of the year looks very like 3
House-sparrow, being a small, thick-billed, reddish-browy iy
Tawards the beginning of the Rains, however, the cock hind (i,
his breeding plumage, his head. neck and breast becoming o hegyy;.
ful golden-yellow and his chin turning almost hlack.

With the onset of the Rains, nest-building commences, either,
new nest heing built or an old one, of the previous season, patelied
up and put into good repair.  The process of patching up old nests,
which ave easily distinguishable by the difference in the colour of 1l
arass, and building new ones can often he seor going on i the
same tree.  The nest itself in strongly woven with strips of leayes
of grasses, plantain or palms; strips frone leaves of wild species of
Saccharum being used most commonly.  These Strips are prepared
by the hird itself. which seizes a leaf in its beak und makes 4 notl
at the edge near the base of the leaf; it then grips with its heak
the edge of the leat above the noteh and Jerks its head away so asto
tear off a strip along the edge of the leal; by Hying off with the
end of this strip in its heak, the strip is usiadly pulled off along the
length of the leaf; hut sometimes, at the first effort. if the e
is tough, the bird is pulled backwards ane
strip in its beak, so that severs] attenipts
the strip required for nest building.
a second noteh on the edge above the

I hangs suspended by the
have to be made to detach
Sometimes the bird hites
first and at o distance allowiny
for the length of strp which it considors necessary,  The stups
thus collected are wound securely |
which the nest is to he suspemlml‘
these are added, securel v wonnd

around the branch or leal from
and, 14 more strips are hrought v

and phited together, until there i
formed a long stalk from whiel, the nest proper

stalk is wsually about four or five inches

extend to as much as a4 foot, Having completed the suspensory
stalk, the hivds then expand its lower end intos bulh-shaped stieture
which is usually about five and
tion and four inches in the oth
where the egg-ch

is suspended. s
long but may oceasionally

a half inches in dismeter inop- dire
er. At this time, having det il
amber is to be, the hirds construct a strong tra et
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har - loop, a little to ane side of the contre of the chamber, this har
forming & division Detween the ege-chamber and the tong tubular
anfrance. At this stage of construction the pest resembles an
npfurnv(l hasket. the loop representing the handle, Up to this
point in the construction of the nost. hoth sexe< have done the same
kind of work in colleeting fibre-strips and weaving these into tle
nest. but, when this Toop has heen completed. the fenale bigd takes
up her position on it, leaving the cock henceforth to procure more
material for building and to work from the outside of the nest,
whilst she works from the inside. i of them pushing and drawing
in the fibres throngh the walls of the nest so that evervthing is
phited together smoothlv. The little huilders seem to enjoy
themselves thoroughly. the cock bird especially being industrious,
emitting vy of delight each time that he hrings in o bheak-full of
fibre andd often hursting into song during the process of wedaving
material into the rest. The ege-chamber s now finished on one
sde of the loop and on the sther side the walls of the nest are pro-
lged downwands into o Tong tubular entrance. about two inches in
dameter internallv.and wsually about §xinehes long, hut
oceasionally twice this lengti. The male hird often continues
bulding on to this tubular entrance even after the cams have heen
hid and are being incubated by the female. The lower end of the
tuhular entrance is lo l,\‘("_\' woven so as hot to atford any firm suppnrt
o enemies attempting to plunder the nest. The birds themselves
shen entering the nest close their wings and shoot perpendicularly
ipwards throngh the tube it is marvellous how thev can do this
Without running their heads through the top of the egg-chamber
oreven apparently shaking the nest. This tubular passage is used
Ban entrance to the nest hy tae parents whitst nest-building and
meabation are proceeding ; but, when the eges have hatched, the
o hrought to the nestlings is passedd 11 1o them through small
oles pierced through the <ides of the egg-chamber. The presence
of such holes is a sure sign that the eges have hatched.

It will now be apparent what a hard nut has to he eracked
by any would-be plunderer of the nest. which is placed high up
ot of reach of any non-climbing animals. Even a good climber,
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such as a squirrel, rat, snake or lizard, will find little to cling to o,
the tip of a palm-leaf and, arrived there, has to negotiate a distance
of at least eighteen inches to reach the entrance to the nest, whilst
the lower portion of the entrance-tube is too flimsily constiyty
to yield any foothold. Plainly visible, its inaccessibility is ity s
defence and it can well defy most maranders.

There is still one point to be mentioned ahout these nests 4y
that concerns the lumps of clay which are stuck onto them iy o4
places. Jerdon notes that he found in one nest about three ounces
of clay in six different places. Many theories have been advance
in explanation, a very popular idea in India being that the hix
uses these clay patches as points d'appui on which to stick gl
worms to illuminate the interior of its nest. A more prohalle
explanation 1s that the clay is applied to balance the nest mure
correctly, to prevent it being blown about by every gust of winl
and to keep it steady whilst the birds are entering and leaving it.

Two is the normal number of eggs laid but occasionally three
or four are found. As many as ten have been noted, but, nt cases
where there are so many, they are probably the product of me
than one bird. The eggs are usually found in July and August
They are pure white in colour, without any gloss, tyvpically rather
long ovals considerably pointed towards the smaller end. anl
measure about 20 by 15 millimetres.

The Baya is found throughout India and is now divided into
four subspecies, whicl are the Baya (Ploceus philippinus philipp-
nus) found in Ceylon and the greater part of India ; Finn's Bawa
(P. philippinus megarhynchus), a local race found in the Hindavas
about Nainital ; the Fastern Baya (P. philippinus passerinis).
found in the lower Himalayas and Hills in Bengal, Assam, North
Burma and Siam ; and the Malayan Baya (P. philippinus (nfoit
natus) which oceurs in the Malaya Peninsula and Siam, onl y entering
our limits in Tenasserim. It is the typical race which is ~hown
on our Plate. Besides the Baya, three other species of Woaver
birds are found in India, of which the Indian Striated Weaver-bird
(Ploceus manyar flaviceps) has the feathers of the breast strenkel
longitudinally with black ; this bird is not uncommon in lo litics
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in Northern India providing suitable rushy, reedy cover, in which
the rests are placed, the nests being much like those of the Baya but
without the long pensile support. )

Like most of its relatives, the Weaver-bird is largely gramini-
vorous, feeding on seeds of grass, paddy, millets, and weeds, hut a
certain proportion of insect fool, mostly small beetles and cator-
pillars, is taken. It cannot be claimed as a useful bird, and during
times of forest fires the nests sometimes bhurmn through at the hase
and may then be blown, all ablize, for hundreds of yards into areas
which would otherwise escape from the fire.

Its feeding habits make it comparatively casy to keep the
Baya as a cage-bird and it is often so kept, young hirds being offered
for sale in Caleutta during August. Given a large enough space,
the Baya will weave its wonderful nest in vonfinenient, but reguires
all the space for itself for,wms Cunningham remarks, © they are very
wdesirable additions to any aviary containing other kinds of smail
birds, as they are very aggressive, and are possassed by a deeply-
mwoted desire to hammer in the skulls of their neighbours, which.
as Abdur Rahman in his autobiography remarks of a Baluchi
tribe of similar disposition, * naturally vauses disputes '™

Young Bayas are readily tamed and easilv acquire tricks,
such as threading beads, drawing up little buckets of water or of
seed, or loading and firing off a4 toy canmon.  Lockwonl Kipling
tells of one which flew up to a tree at the word of command, selected
aflower or leaf, plucked it, and, returning, placed it daintily hetween
ts master’s lips,  There is no donbt that it is an intelligent bird
and it is therefore a favourite cage-hird. In the Punjab a popular
proverbial rhyme contrasts the house-building talents of the Weaver-
bird with the helplessness of the sheltetless monkev which cannot
Protect itself against the weather in spite of possessing hugan hands
and feet. ““ This verse,” savs our informant. “is often quoted
for the benefit of idle hoys and airls who object to learn,” much
W the same way as the little busy bee is held up for infantile
miration in Western lands.



FUTURE DEVELOPMENT OF COTTON-GROWING
IN INDIA?

BY

o BURT, MBI BSe.,

Secretary. Ludian Central Cotton Comapiitee,

Ir s my privilege to-day to weleome the members of the
Agricudtural Section of the Seience Congress, and to sav how areatly
Lappreciate the honour of being allowed to preside over this Section,
I trust that our meeting this vear will maintain the high standud
attained In previous vears.

It has been a custom amongst my distinguished predecesors
to select for the presidential address some general  question
contected with agricultural development. 1 propose to-day 1o depart
from that precedent and to invite voir to consider agricultural
research in its relation to a  particular crop, viz.. cotton. v
reasons for this are three: In the first place, much of my time
recent years has been devoted almnost entirelv to this cop.
Secondly, i the Central Cotton Committee India now Ptz d
unigue organization for the furtherance of the miprovement of e
cotton-growing industry ; an organtzation,  moreover, which
only is representative in charscter but which possesses funds of i
own and thus able to provide the means for giving effect Lo
of its own recommendations. Thirdly, bearing in mind that warieul
ture 15 in the fisst place o business .llul in the second place e art;
it oceurs to me that it may be of no small profit to ignore menie
tarily the conventional division of seience and {v examine brictfy the

S

* Presidential  address ol the Agricultural Section of the Indian Scjepee ¢ it
Bangalore, 1024,

(306 )
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prul)llms presented in attempting 1he improvement of o single
aop. To agricultural improvement every pure science has contri-
puted and will contribute in future. A science of agriculture can
Jardh be said to have arisen as vet. hut the supreine importance
of the scientific method in agricultural work is now realized. 1§ the
prablens requiring  solution lie on the borders of severd] pure
wiences they are the more fascinating for that very reason, and,
as in other branches of applied science, the thorough investigation
of the economic side of our problem must be provided for,

The cotton-growing industry in India oceupies a position which
I wany respects s unique. It is true that the area under cotton
s much smaller than that under  food crops,  nevertheless Indin
is the second eotton-growing country in the world.  Further than
this, approximately half of the cotton grown in India is converted
wto varn and eloth i the country. Not only is India the leading
witon-spinning country in the East but she is the fifth cotton-
spinning country in the world.  But. though the cotton spinning
and weaving industry is the most important in India, cotton is
il one of our most important exports. Thus, inaddition to the
actual cotton-growers. no small - proportion of the population is
ncerned with cotton trade or cotton manufacture, and. apart from
the production of the essential fod-grains, there is probablv no
other crop with which the welfare of the country is so intimately
winected. s - principal - constituent o clothing, especially of
cheap clothing. eotton is of intense importance to the world generally
and particularly to the agricultural classes of India and the East.
e world position in regard to the production of this most
mportant staple is at present extremely unsatisfactory,  The prices
wCmost agricultural products have now approached to pre-war values,
!
sell over double pre-war prices.  This position is lable to be intensified
w]

it eotton, a raw material of outstanding importance. still stands at

en the cotton mills of Europe attempt to attain pre-war production,
A present, cotton mills throughout the world are working much below
their Tyl] capacity, largely for the reason that high prices have limited
ixtmption.  Those high prices have been brought about chiefly by
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crop has been attributed to various factors.  Knhanced cost of 1.
tion and a Tise in the cost of labour have undoubtedly been contyify,
causes, but the real cause has been the damage done by . Si“gf;
insect pest, the dreaded Mexican Boll-Weevil, which desjiite o
efforts to check its advance has now spread throughout the Anwriy,
cotton belt. The areas sown with cotton in America during the
last two years have been well above the average and the presag
area resulting from the stimulus of high prices is practically a record,
But the yield per acre is again most unsatisfactory, and from 4
area of some 38 million acres, which a few yearsago producel 1
million bales and even in unfavourable years has produced 13
million bales, only a crop of 10 million bales or so is now expected,
At an optimistic estimate the average production of cottan iy
America las fallen by 2-3 million bales per annum, an o
equal to more than half of the total Indian crop.  Despite vears of
patient scientific endeavour and the application of control meaxune
on a scale which has never been attempted in any other comty
and at almost fabulous cost, no real solution of the difficulty has
been found. Methods of poisoning. especially with caleium arseate,
have been developed which will reduce the loss but at considerable
cost, and there seenis little hope that this method of contral can he
universally applied. Even where it Las been successful the expenst
has been great, amounting to anything from 1d. to 24d. per b
of the cotton produced. An even more serious considertion
is that under weevil conditions cotton-growing threatens to lecone
unprofitable ir u considerable portion of the American cotton bl
thus suggesting further reduction in cotton production. The
conclusion is obvious, viz., that unless other parts of the world
increase their production of cotton, especially of cotton of cortail
types, the clothing supply of the world will be restricted for yes
to come.

Increased cotton production in India has often beer urged
and is undoubtedly possible, but it is desirable to recognize ikl
what our limitations are. India, in certain respects, i o ful
developed country with a dense population and consequent:v wih
only limited opportunity for increasing the area under any p: lctht



FUTURE DEVELOPMENT OF COTTON-GROWING IN INDIA 350
.

erop. Direct increases in the cotton area have been possible i
recent years by the extension of canal imigation. The creation of
cunal colonies in the Punjab not only added 800,000 acres to tie
wrton area (and some 300,060 bales i yield), but has made possible
the eultivation of half a million acres of long staple cotton. 'Lhe
Sikkur Barrage and canal scheme in Sind will probably enable
an equally important advance to be made during the next tey
yrars, but I must not dwell on this point as it forms the subject of a
p;xpor' by Mr. Main. For the time being at any rate we jave
probably reached the limit of direct additions to the cotton-growing
area.  Any other additions must be at the expense of other crops,
The area under cotton in India does respond directly to enbanced
prices and has done so in recent vears, but in many respects the
cultivator Is not a free agent.  Not only does a dense population
necessitate a large area under fvod crops and under fodder crops
to support a large, though ineflicient, cattle population, but the
fuct that holdings are small nalitates against the maxinum area
being devoted to the so-called commercial crops.

It is unnecessary I an assembly of agricultunsts to lay stress
on the need for rotations. It is now widely recoguized that existing
rotations in India are based m most cases on sound economic and
practical  considerations and are not readily distwbed. It i,
therefore, to higher agricultural vields that we nust leck for the
principal solution of our problem, not only higher cotton vields
but better yields from all crops and a higher agricultural ethciencey
all round, thus releasing land for increased areas of revenue
producing crops.

It is common knowledge that like other erops cotton is depend-
ent largely on the vagaries of the monsoon. 1 should not have
considered it necessary to refer to this but for the fact that the
effect of the monsoon on the cotton area, as distinet from vield,
is not always recognized.  Tam indebted to Dr. Leake. Director of
Agriculture, United Provinces, for some figures which dlearly
illustrate this point. Approximately one-third of the cotton of the
United Provinces is grown on canal irrigation. and he has shown
that in recent years this area has been almost direetly governed
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by the relation between the prices of cotton and wheat, the corr,.
tion factor Leing high and positive, viz, 0037 (& 0-11). For 1)
wn-imrigated cotton area the contrary s the case, the area suwy
being almost directly determined by the nature of the mon.y,
prior to the middle of July, the correlation factor between rainfull
prior to 15th July and the cotton area being 062 (4: 0-11). I w
except the canal-irrigated tracts of Northern India, a relation siniilay
to the latter may be said to hold fairly generally.  Fluctuation
in area through conditions bevond the control of the grower nu
therefore be expected.  The eflect of the monseon on vield is ton
well known to need emphasizing.

The problem before the Agricultural  Departments. therefure,
is not an increase ioarea but an increase in the profits obtainable
friom cotton production.  kvery advance in this direction tends
to be reflected in the area and is directly reflected in produrtion,
It is necessary to state most clearly. however, that the mere nerease
in the quantity of cotton produced, though important in itsclf. is
not the real objective. If India is to assist to her own profit i
neeting the present world's shortage, it is essential that she shoukd
produce more of the type of cotton which the world requires. 1t
hias already been stated that India is the second cotton-producing
country in the world.  IHer average cotton crop is approximately
5 nillion Dbales equivalent to 4 million American (500 1h.) bales
as compared to an American crop of some 10 million bales. But
70 per cent. of her cotton is of su shorta staple that it e only e
used to a Hmited extent. The cotton spinning and weaving i
tries of the world have developed nwinly on the basis of the typr
of cotton which America has supplied in the past. ie., cotton of
not less than 37 staple. Atleast 30 per cent. of the Indian eotton
crop is of only 37 staple and 70 per cent. is below 1.7 Indi exports
well over & million bales annually of these very short staple cottons
and there is no indication that the world’s spindies can use very
much more of this quality. On the other hand, Indian vl
absorly something like hall of our average commercial erop, and ol
of the 2-24 million bales which they use, over one million bales e
of staple cotton, i, cotton of §” and upwards, Of such colt
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fiese Bs only a small margin estimated at an average of some
230 000 300,000 bales per year.  Incidentally in certain Vears
the imports of American cotton into India have been as high as
100000 bales and there is a regular import of similar cotton fron)
Area,

In the past India has occasionally experienced difficulty in
wlling promptly the whole of her erop ina vear of Jarge production,
e when i 191920 an Indian erop of nearly 6 million bales
coincided with a fair crop of American cotton, resulting in a carry-
pver on 31t August, 1920, of over a million bales in Bombay alone
anl exclusive of mill stocks. The crop in the following veur fell
helow 4 million bales, thus relieving the situation.  But 1t s clear
that our percentage of short staple cotton is unhealthily lugh. 1t
will be obviens that our ultimate objective should e to epable
the Indian cotton cultivator to produce o cotton which will he
freely competed for in the world’s markets every vear; at present
tiis is not the case, At the present moment while American cotton
is selling at some 20d. per 1., Indian short staple cotton is fetehing
ony about nine annas per b 1 have dwelt on this yuestion at
suie length becanse it has often heen urged in the past. and from
anthoritative quarters, that India should  produce more cotton
whatever the guality may be, The truth appears (o he that even
with the present world’s shortage there 15 only a lunited demand
for cotton of less than 7 in staple.

As is owell-known, India at one time produced a larger propor-
flon of stapled cottons than at present. Within reeent history,
for exaniple, the Central Provinees and Berar grew chiefly Bani
cotton (6. Endicwm)- a cotton of one el staple and over and one
of the best of our ndigenous cottons  fnstead of the short staple
cotten which now Torms the bulk of the crop. The rony of the
situation lies in the fact that it is Jargely the development of cotton
pinning with modern machinery in the East which has led to the
wplacement of long by shott staple cottons. Indian mills and
(i and Japan are by far the most important outlet for short
saple cuttons although the demand from the Centinent 1s by no
beans unimportant.
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Such cottons as Bani are characterized by a low ratio of fiy,
to seed and in most tracts by a relatively low yield per acre. 17
cotton marketing in India reaches a much higher standard of p.ife.
tion than we can foresee at present, only in very rare cases, if vver
could an Agricultural Department advise the substitution of u high
quality cotton of low average yield for an existing variety of ]lij_,'h(“!'
yield.

The ratio of cotton lint to seed or the ginning percentage, as it
is commonly called, is also an extremely important though not the
critical factor. In most parts of India the cultivator sells unginne]
cotton, 1.e., kapas, and in consequence, so far as he is concerned,
ginning percentage is only one of the commercial qualities of Jupus
and therefore capable of being set oft by lint quality, providel
that the necessarv primary nwrket facilities can be estallisiel,
The ideal cotton for any tract would be one with growing perind
adapted to local climatic conditions, equal or superior i vied
to the present varieties, equal to them in ginning percentage anl
with a staple of at least " and preferably over 17, Such an idealis
not impracticable, but the difficulties to be overcome in its attainent
vary greatly in different tracts. ‘The three means at our dispos
to securing this end are:

(1) The isolation of the best unit species from the existing
mixed crop.

(2) The use of an acelimatized exotie often involving irngition
facilities and, for complete success, involving the il
tion of pure lines.

(3} Hybrdization.

In those areas which already grow eottons of relatively oy
staple, the first method has already given excellent resulis In
the Tinnevelly tract the isolution of the Karungauni constivwnt
from the crop has given a cotton of superior staple and brtter
yield. The same is true of the Westerns and Northerns tiots
In South Gujarat the deterioration due to the invasion of 1his area
by a short staple kerbaceum cotton of high ginning percentag: s
been checked by the isolation and establishment, over practi ally
the whole of the Surat District and a considerable portion ot the



FUTURE DEVELOPMENT OF COTTON-GROWING IN INDIA 363

Baioda State, of a longer staple unit tvpe. In Dharwar, success
has been attained hy the isolation of pure tvpes from Kumpta and
Dhirwar-American cottons. The latter incidentally is an acclima-
tized exotic American of ancient origin.

The second method has met with conspicuous success in the
Punjab and in Madras, in both cases a short staple cotton having
been replaced by a long staple cotton.  Punjab-American. which
is now grown on half a nullion acres. is a seloction from Upland
American introduced origially into Bombav over fifty vears ago.
Cambodia eotton, now grown throughout the Coimbatore and parts
of other districts in Madras. is an American type obtained from
[ndo-China.  In both these cases success has heen possible by the
development of these cottons as an imrigated crop. The success of
Cambodia is of particular interest as the irrigation is from wells. and
the cultivation intensive, comparable with that given to garden crops.

In the Central Provinces and Berar and in the United Provinces
where the existing cottons are of very short staple. the material
for selecting a type of 771" staple probably does not exist.  With
canal irrigation part of the United Provinees can arow an acclima-
tized Upland  American cotton successfully. but in the  greater
part of the provinee a cotton of short vegetative period comparable
with the existing aeglectim type is an essential.  The same appears
to be true of the Central Provinees. Berar and the Khandesh Divi-
sion of Bombay.  In these tracts pure line selection has produced
tvpes more profitable to the grower. for the time being at anyv rate
than the previous mixture, but the real problem has not Leen solved,
I such areas ultimate success will probably only e achieved
by hvbridization, althouglt it is not possible to he too emphatic
on this point.

It is by no means certain that we have vet reached a limit
i the improvement of cotton by the studv of the unit species
contained m the present mixtures,  The importance of such work
cannot be vver-rated, for it not enly provides maternal for temporary
advances in the desired direction. but is essential to a proper under-
standing of the muaterial available even if the final solution can only
be tound by hybridization.
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There are still some gaps in our knowledge of the inlieriny,
and characters of cotton,  particularly ol those determining i,
commetcial value. The work of Leake. and later of Kottar, [
Hilson and others, has done much to clear up many of the poin,
which seemed obscure,  But even now we are still ignorant of sy,
of the factors determining the agricuttural yield and as to whethy
there is anvthing in the nature of a linkage hetween staple leng
and tle lint-seed ratio. Within any given agricultural  virioly
thare is undoubtedly a general tendeney for long lint to be aceon.
panied by a low proportion of lint and for short lint to be aceon-
panied by a high ginning pereentage. 1t is fairly clear that
complete linkage exists, but there are probably lnnitations on the
extent to which the two can be combined.  Fuller knowledge
this question is clearly of great importance.

Phvsiological research i also needed toelucidate the presen
low vield of many types of cotton. particalarly in the Dlack il
areas. No less is it needed to chieidate the canses for the Toss of ooy
caused by bud and Dol shedding,  Preliminary work in Bonbay
and Madras has shown that the latter offers a most Teaitful held of
enquiry.

To multiply such instances would be tedions. The work of the
Agricultural  Departments has already added  enormonsly to the
profits of the cotton-grower, and if the problems which await ol
tion hefore a further advance can be made demand time and patiene,
we ean go forward with the knowledge that the scientifie resubs
achieved can undoubtedly be given effect to in the general eotton
cultivation of the country throngh  the organization  whicl  the
Departients of Agriculture kave built up.

It was my privilege last vear to contribute @ short paper 1o
this section dealing with the necessity for technological researcl ot
raw materials with speeial reference to cotton. [ was able to sow
then that the task of the agricultural investigator concerned with
cotton improvement s in some respects  rendered unneces-nily
difficalt by the lack of knowledge as to the precise qualitics in
cottons which are desired by the spinner, and by lack of fore Hhities
for testing new cottons. '
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Textile physics is a comparatively new hrancly of the subject,
hut has already led to very valuable results in England - where
investigations now being carried out to elucidate the constitution and
character of the cotton fibre may eventually lead to marked and
possibly revolutionary - changes in - spinning  methods, There s 4
wide field for such work in India, especiallv if directed to the
improvement of the raw material. | shall refer again to this stibject
Liter,

No less important than agrienltural researeh and improvement
is the improvement of cotton marketing, the oliject being to oltain
for the grower the fullest possible price for the cotton he proxduces,
The possibility of mtroducing  certain Improvements inte general
agricultural practice will depend Targely on such market OrE il
tion. It is not sufficient that the major markets are willing to pay
enhanced prices for superior - staple or for dean cotton, Tlis
premivm must reach the grower, For this to he the case two
conditions must be fulfilled. - Firstle, many of the  present OroRs
forms of adulteration. resulting as they do in small prolits to the
middlenan. out of all proportion to the loss caused to the producer
and to the general economic loss to the country. must he stopped.
Certain: Indian cottons for many vears have pussessed an unenviablo
reputation on acconnt of the mixing of different varieties much of
which ix deliberate and fraudulent mixing, Secondly, the organiza-
ton of primary markets vequires improvement to hring them into
hetter toucle with major markets and to give the grower a square
deal. Nor can the major markets for Tndian cotton Lo held to he
entirely satisfactory. The  elassifieation adopted. hased s it s
- geographical distinetions and  station names  rather  than on
mtrusic quality. does not tand to the grower getting the full value
of his cotton. Again, sinee the  whole question of agricultural
finance is involved, the possthility of  developing  co-operative
methods of marketing may well be a eritical factor. It will be seen.
thetefore,  that the question of cotton improvement covers an
extremely wide range hoth scientifically and  commercially,  Until
corparatively recently the Agricultural Departments were left to
desl with these various phases almost unaided,
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As one of the results of the touring Cotton Committe. f
1917-18, the Indian Central Cotton Committee was created in 1921 1y
permanently  incorporated with funds of its own in 1923, Ty
Committee consists of representatives of cotton growers, oty
traders, cotton spinners, cotton ginners, of the Agricultural Depuyt.
ments of the cotton-growing provinces, and representatives of )
larger cotton-growing Indian States. The cotton cess, on  whic,
the Committee depends for its funds, at present produces somp
Rs. 9.00,000 per annuni, the great pottlon of which is devoted to
the furthering of research.

By means of research grants to Provincial Departments of
Agriculture the Committee has been able to make provision for
additional rtesearch on problems of general applicability. Tn tle
Bombay  Presidency grants  have been  given for physiological
research in connection with boll and bud shedding, rescarch o
cotton wilt, investigations in the methods of dealing with spottel
cotton bollworm and for plunt-breeding work on Upland cotton.
In Madras, a grant has been given for special investigations on the
herbacewm. cottons of the Northerns tract and a further
sanctioned for blo-chemical rescarch on the causes of resistance
and susceptibility to discase and the effect of environment on the
staple.

In the Central Provinces, grants have heen given to enable a
more thorough study of the cottons of the province and for work
on colton wilt. In the United Provinces, a grant has been piven
for special investigations on the pink bollworm. In the Punjah.
provision has been made for a special study of Upland  Amerivan
cottons under camal colony  conditions.  Other  research schenies
are under consideration. In addition, the Commuttee proposs to
provide for a Central Agricultural Research Institute for coiton.
to be situated in Central India, for both plant-breeding and phivsie-
logical investigations.

I have already referred to the importance of technol zicil
research, and provision for this has been made in the (‘cutral
Technological Laboratory, Bombay, which will shortly be -om-
pleted. It is & matter for regret that Professor Turner, of the

.
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Vanchester College of Technology, who has recently been appointed
Director of this research Laboratory, arrives in India just too
hte to be with us to-day. In the course of a few months we shall
be able to offer agricultural investigators the fullest facilities for
the testing of new cottons, and a start will Le made on a general
technological study of Indian cottons.

On the economic side, and in its capacity as an advisory
(ommittee, the Central Cotton Committee has taken up acti\'el:y
the question of checking adulteration and the improvement of
marketing at all stages. Certain of its recommendations for
legislation have already been given effect to by Government and
others are still under consideration. In particular the Cotton
Transport Act passed a year ago enables any Local Government
to prevent the importation into tracts growing superior cotions of
inferior cottons for purposes of mixing. This At is already in
force in the Bombay Presidency.

Time does not permit of even a casual review of the Comuaittee’s
various operations.  But, apart fron its more formal activities,
its value as a common meeting ground for all sections of the cotton
industry has already proved to be of the greatest value.

It will be seen that the Central Cotton Committee is trving
todo for India the work which the Empire Cottan Growing Corpora-
fion is attempting for the British Empire as a whole, but with
special reference to the newer cotton-growing countries. It marks
anew departure in the development of Indian industries. for it i
@ body composed mainly of unofficials administering funds conti-
huted by the cotton trade and industry for the improvement of that
mdustry, Tt has initiated a well-balanced and adequatelv financed
Programme of research work and. dwing the two vears of its
existence, has made very important progress towards the solution of
the many problems which the improvement of cotton-growing in
Indix involves. Not only has the industry itself provided funds for
s own improvement, but individual representatives of its various
brﬂln'hes, gentlemien ocenpying important positions in the commer-
tal world, have given unstintedly of their time and thought. Team

Work of this nature, where all interested in the improvement of
9
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cotton pull together, cannot fail to be of the graatest value. T},
Committee has fully justified the confidence which the Governng,
of Tndia and the Indian Legislature reposed in it when in Junyy
last the Committee was given a definite constitution and perma nonﬂ}
incorporated by a special Act.

In conclusion, [ would venture to remind vou of the s
laid by two past Presidents of this Section on two important Asperts
of agricultural work., In 1918, Dr. Coleman wrged the necessity
for accuracy in agricultural investigations and for acewrate fig
experin:ents. In 1921, Mr. Milligan drew artention to the may-
sided nuture of the problems with which the-agricultural investigaor
is confronted and urged the desivability of more team work direets
to the solution of a particular problem or group of problems. Nt
only in respect of the crop which we have been discussing hut 1
regard to all agricultural investigations in India, there was perhaps
never a time when these two maxims stood o pueh in need of
emphasis. Now that every Agricultural Department is husily
engaged in developing the successinl results of cathier experimentil
work, there 13 no small danger that. during a period of financil
stringency, the necessity of adequate provision for further research
and experiment may be overlooked or discounted.  On the othe
hand, the next advances in agricultural improvement may ouly
be achieved after much patient and Taborious investigation. form
many instances we have only just come to grips with the essenid
features of our major problems.

Superficial or inwdequately conducted experiments e
more justifiable in applied science than in the pure sciences, Ouly
by patient and co-ordinated effort are lasting results likely to be
achieved,









THE JAMSHEDPUR ACTIVATED SLUDGE
SEWAGE DISPOSAL WORKS.
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WieN the town of Jamshedpur or Sakehi. as it was then called,
was first built. it was Laid ont to accommadate about 8,000 to 10,000
workmen, which were sufficient to supply the needs of the Tata
Iron and Steel Works, as thev were originallv planned.  With the
extension of the Works the town has grown until there is a popula-
tion of more than 3000 situated near the Steel Works,

The sewage of the original town was t]i,\‘pns&‘d of in two f\'(‘])ti(‘
tank installations which were quite adequate and entirely satisfac-
torv. The efftuent from these septic tanks ran down aalas and
ultimately found its way into the rivers which embrace the rown
o two sides,  The purification was so far complete that sewage
contamination could onlv be traced a verv short distance down,
fom the points at which the effuents entered the rivers.

In the latter half of 1916, the Company realized that. in view
of the expected extensions of the town and works. competent
advice should be taken to ensure satisfactory drainage and sanita-
tim af the town. For this purpose  Lt.<Col. Clemesha. M.D..
MRS, D.P.HL LS., Sanitary Commissioner to the (rovernment
of India, was consulted and he made a report. in the course of which
he advised that a new method of treating sewage. namels, the

- tivated sludge process, had been discovered. and that it was more
Stisfactory  than septic tanks for many reasons. In 1918,
Dr.Gilbert J. Fowler, D.8c.. F.1.C., of the Indian Institute of Science,

( 369 )
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Bangalore, was consulted, and he expfained the advantages offer
by the activated sludge system of disposal inasmuch as it claime
to produce a clear non-putrefactive efffuent and a sludge rich i,
nitrogen and free from any offensive odour and thus valuahle 55,
fertilizer. At that time there was no activated sludge plant working
in Tndia and doubts were raised regarding the suitability of ff,
process for this country. A series of laboratory experiments were
inaugurated at Bangalore under the supervision of Dr. Fowler
who took an active part in the original experiments and in the
cuiginsl design of the activated sludge plant. These experiments
clearly demonstrated the feasibility of working the process on q
small scale, and it was decided to deal with the sewage of an addi-
tional part of the town, which had to be cared for immediately,
in an activated sludge plant, which would form a practical disposal
works for that part of the town, provided the process was a surcess,
ana an experimental station for determining the design of the
enlarged plant necessary to take care of the whole town.

Conditions were such that it was necessary to pump the sewage
either before or after it passed through the disposal works. A
pumping station was, therefore, erected consisting of a well cak
culrted to contain about 12 hours’ flow of sewage, which would be
a safeguard if there should be a temporary stoppage of the pumps.
and designed to act as a grit catcher, and a pump chamber con-
taining two stereophagus pumps delivering into a 7-in. cast iron
rising main 6,214 feet long leading to the site selected for the disposil
works. This site, which it on the summit of a ridge, was chosen
because it commands for gravity irrigation an area of about
1,000 acres of arable land.

From the gaugings made in existing sewers and surface drains
it was estimated that the quantity of sewage to be dealt with
daily would be 120,000 gallons from some 3,000 persons. The
activated sludge plant was constructed to designs prepard by
Activated Sludge, Ltd., nominally capable of handling up to 150,000
gallons per day, for 3,000 persons at 50 gallons per head. It consists
of three aeration tanks, all leading out of and back into & by:-pss
channel, a settling tank, a sludge re-aeration tank and blower hous









THE JAMSHEDPUR SLUDGE SEWAGE DISPOSAL Works 371

ont:ining two blowers. The total capacity of the tanks ig
150,000 gallons. When serving 3,000 persons, therefore, the tank
apacity is about 2 c.ft. per head.

The tanks are constructed of Mmasonry work and are built above
round-level, as both the effluent and sludge are used for irrigation,
nd it was desirable to retain as much ¢ head as possible. The
ottom of the settling tank is hoppel“—shaped and below ground-

tevel.  From the bottom of the hopper an air-lift leads into the
re-ueration tank.  The incoming sewage is admitted at the point
vhere the re-serated sludge falls into the head of the bye-pass
channel. By mieans of tle bye-pass channel the acration tanks
can be used all three tugether, or either one or two can be 1solated.
The tank works only on a continuous-flow svstem, the amount
of efffuent overflowing at the end depending on the amount of
fresh sewage pumped in.

When working at the rate of 130,009 gallons per day and
when there is approximately 20 per cent. of sludge accumulated
in the tank the detention period is about 3 hours,

. The air equipment consists of two rotary blowers which were

intended to be driven by electric motors, but owing to delay in
obtaining current, are driven temporarily by an oil engine and a
portable steam engine. The air is distributed by means of cast
ron pipes laid on the walls leading to diffusers supplied by the
Aetivated Sludge Co. The diffusers ave laid in shallow troughs
inthe bottom of the acration and re-weration tanks. :

The plant was first put into operation towards the end of
November 1921. The characteristic activated shudge action was
“sible in the tank at the end of 24 hours, and after 48 hours” aeration
the sludge could be distinctly settled out in a bottle leaving a clear
efluent with the following analysis in parts per 100,000 : —

i
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Various difficulties and defects, which were only to be expicty)
in the first plant of the kind to be set to work in India, appey
from time to time. These were dealt with as they appeared i the
plant settled down to a satisfactory running after 2 or 3 oy,
In October 1922, the plant was unavoidably shut down over a niy
owing to outside causes.  Before starting it up again the opportui
was taken to remodel certain parts with the result that the ¢ e n\
of the plant has been increased to over 200,000 gallons per day.

As a method of purifying sewage the plant has been extren,
successful. It has not given rise to any nuisunce and
consistently turned out a  non-putrefactive cfiluent. Tvpicy
analyses are as follows :—

Crude sewage unalysis,
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Awalysis of studye dried in the sup,
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Durtng one period of aceurate observation the number of
persons served was 6,000, The How of sewage was 150,000 gallons
per day. The dilution of the sewige was. therefore, 23 gallons per
fead per day, and the cubie capacity of the tank 13 e it per head.
With the plant working wnder these conditions, an entirelv satis-
factory non-putrefactive efffuent was obtaimed, and a sludge which
could be handled without diffieulty. At times tie tow of sewage
has risen s high as 240,000 @allons per day and the population
served may have heen as high as 8000, thougl this is uncertain.
When the flow is as ureat as this. the settling tank capacity is not
sullicient to hring down all the shudge. and Tight particles are to he
seen i the efffuent. but no trouble has vet arisen on this account,
Ever since the plant was put into aperation the whole of the efiluent
and sludge produced by the plant has heen absorbed i the farm
s,

Some experiments were made o drving the sludge in the sun.
It was found to dry very woll on tuel provided the depth of the
sudge Tayer did not exeeed 3 0 Deving on sand was found un-
suitable hecause although the sludge dricd more rapidly, it penetra-
ted the upper kavers of the send which hecame incorporated with it,
thereby lowering the percentage of nitrogen per volume of «.h'y
sudee. X 3 in. laver of shidge on turf dries to spadable condrtion
within 6 hours, and within 24 hours it is quite dry in Hakes, which
i easily he handled. In thin lavers it will dry well ona coment
Hour,  The sludge dried in the laboratory both on turf and on the
cement surface of a roof. and kept ina stoppered hut‘tle; from lal‘sit
Year, shows so far no sign of deterivration or of any offensive smell,
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The sludge that has been used in cultivation and incorporate
in the soil has not so far created any nuisance in the locality.

In addition to the success in purifying sewage, the use of ),
effluent and studge for irrigation and fertilizing land has been ver
successful. Several acres of land which are in the nature of er:l
gravel (known as moorumn) and which were rejected by all (e
indigenous cultivators as totally barren are slowly changing their
texture by constant irrigation with sludge. Organic humus and
pitrogen are being rupplied by the sludge, and in one particuly
plot four crops, namely, oats, maize, beans and cabbages, were
raised within the period of one year. The yield and growth of
various crops such as maize, beans, sugarcane, oats, and market
vegetables, such as cabbages, cauli-flowers, brinjals, peas and other
varieties, have been quite satisfactory. The sugarcane was grown
on good paddy land, the yield being as follows : —

|
Class of cane }’ Weight per acre ’ No. of canes per avre

i -

I

| N
J 247 (thin} .. - o 120,000 ] 310900
New Guinea 22 (thick) .. . \ 1Us,000 ‘ 27,600
New Guinea 15 (thick) .. o 76,160 | 15,300

' b

These results were obtained over an area of a little over tiner
acres and may therefore he accepted as practical.

A series of experhuents was Made to compare the efficieny of
sludge as a fertilizer with other natural and artificial fertilizers, A
piece of the harren lund referred to above was selected anl wu
divided into 10 plots, each of J;th acre.

Five of these plots were imuated with water supplied from the
town mains ; the other five with activated sludge eftluent. The
plots were manured as shown helow. The activated sludge lwing
liquid was distributed by making small channels in the plots
The sludge was dry in a little over 24 hours and when quite &y
was mixed with the soil by ploughing. During these operation:
there was no nuisance of any kind. In plot 8 the sludge v
applied on 7th December, 1922, and in plot 7 on 9th Decenbes
1922, Cowdung and ammonium sulphate used in other plots wer



THE JAMSHEDPUR SLUDGE SEWAGE DISPOSAL WORKS 375

applied on 9th December, 1922, As it was late in the season, 1t
was decided not to attempt to grow any crop to its full yield of grain
anl straw but to be content with green fodder crop.  On fmth
December, 2} 1b. of oats were sown in each plot,

Within a week the sceds germinated, approximately equally in
all the plots. In the third week of January, Plots 7 and 8 were
looking best of all.  No. L by this time was very poor. In the
second week of February, No. 7 Lad such a heavy growth that it
was thought advisable to eut the plots and conclude the experiments,
but before a decision was reached a luilstorm on 10t February,
1923, made it necessary to cut immediately.  Results are indicated
in the tabular statement given helow.

It is worth noting that the mere addition of inorganic nitrogen
in plots 2 and 9 did not help the plants as mueh as the inorganie
nitrogen. combined with organic manure did in plot 3. This is in
agreement with the expermments at Rothamsted farm. Plot 6
is very Interesting. It was not manured deliberately in any way,
but only irrigated with activated sludge efluent. The most probable
explandtion is that sume sludge, which may have been sticking to
the sides of the main irrgation channel. was picked wp and carried
to the plot by the eflluent. Comparing plots 7, 8 and also
6 1f the assumption is true, it appears that the activated sludge s
ewsily available to the plants and the more 1t is added (provided
the toxie poing is not reached) the better the result.  This should be
bomme in mind when the correct proportion of seel for growing
green fodder is being considered. It appears probable thas if
the quantity of seed n plots 7 and 8 were reduced to fwli, the
individual plants would have thriven better and the ultimate vield
would have been as good.

A comparison of the amount of “dry matter ” added to
plots 7, 8 and 10 is interesting, In plot 7 it ix 50 th. given
n 1,000 gallons of sludge. In plot 8 it is only 10 b, given 1u
300 wallons of sludge. (The sludge on the latter day happened
10 contain more moisture and therefore less * dry matter ™ per unit
volume.) In plot 10 it is 360 Ib. The farmyard manure m
Plot 10 has given a fine yield, but it is less than that of plot 8,
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where there was only one-fourth of the nitrogen and one-fifty-siv)
of the weight of dry matter. This fact would become of grey
importance if the sludge is ever dried and sold as manure, for th,
cost of bringing it to the site would be comparatively small.

The experiments arc only those of one season, and the figure
are those for small plots. ggth of an acre; but combined with t)
visible results on the cultivation of some thirty acres, and tie
satisfactory character and analyses of the effluent from the sanitare
point of view, they clearly iudicate that the activated sludge systen
is remarkably well suited to Indian conditions both as a methad of
sewage purification and as a means of producing a valuable fertilizer

In order to arrive at some comparison between the cost of
sewage disposal by this method and by the method of septie tanks
and filters comparative estimates have heen made.  The activated
sludge plant without the prime movers for the blowers costs
Rs. 22,100 Such machinery as was available has been adopted for
the service, and not being properly proportionate to this work
camnot run as economically as the plant should be vuming
Supposing power wus available at o distance of 2,000 ft., the electri
wiring and machinery would cost about Rs. 12.500, making a tofal of
Rs. 34,600, The cost of running charges for motors, blowers and
all necessary attention to the activated sludge tank would come to
about Rs. 2,200 per annum, with power at 2 annas per unit.  An
alternative nethod would be to use small oil engines to drive the
bowers, the capital cost of which would be about Rs. 600,
making a total capital cost of Rs. 281000 The running costs
would then be about Rs. 7,000 per annum.

The capital cost of a septic tank and filter instatlation to tun
out an effluent of approximately the sane quality would be aboit
Rs. 37,000 and the cost of annual naintenance would be abou
Rs. 3,200, The annual cost of running the activated sludge plant:
if cheap electric current is not available, therelore, s rather wow
than double the cost of the septic tank aud filter plant, but the
crops produced by the effluent and sludge of the activated shidge
plant will be at least Rs. 4,000 more valuable than the crop
 produced by the effluent of the septic tunk and filters.
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For a plant of this size, therefore, it
cost and net eost of maintenance are
dovs not consider any cost of land.

sludge plant.
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NOTE ON DISEASES OF SHEEP.*

BY

R. BRANFORD, MR.CVS,

Superintendent, Government Cattle Farm, Hissar.

Tuis subject has been suggested for discussion at the Conference,
not because the writer has had much experience of sheep diseases,
but because he believes that there is a large annual loss of sheep and
wool, at any rate in parts of India, much of which coulld be prevented
if (1) more veterinury medical aid were available, (2) the sheep
owners would avail themselves of it, and (3) the usual methods of
disease control adopted in more advanced countries could be
applied.

According to the census of 1914, the number of sheep in the
Punjab was 4} millions ; this number had decreased to 4 millons
according to the 1919 census. In spite of the very poor grazing
usually available in the plains of the Punjab, the number seems
extraordinarily small. In the Cape Colony, not much larger than
the Punjab, for example, there were over 16 million sheep in 1921.

The small number and decrease may be partly aceounted for
by extension of canals and consequent decrease in grazing areas,
but it seems reasonable to assume that heavy casualties are at least
partly responsible. 1 think our discussion on diseases will support
this view.

In passing, with & view to emphasizing the case for more
attention for sheep diseases, I would like to point out that sheep in
many parts of India, certainly in the Punjab, are valuable antmals.
They carry wool which has oscillated in value during the pist
few years between 4 annas and 12 annas per Ib.  If properly loohed
after they yield about 4 1b. of wool per year. Assuming 4 million
sheep yield only 2 Ib. per head at 6 annas per lb., the value i3

* Submitted to the Second Meeting of Veterinary Offiocrs in India, Calcutts, 1923.
( 18 )
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30 lakhs of rapees per year. The amount could he doubled if we
cw1ld control skin diseases.

Mutton in most Punjab cities is now about 6 annas per b,
Punjab sheep in decent condition average about 40 1h, of mutton,
so that even at 4 annas per Ib. a sheep is worth Rs. 10to the hutcher,
11 the sheep are well looked after and fed, the mutton isof good
quality.

The sheep could easily he araded up to yield much more than
40 1b,, but even at Rs. 10 each loss from disease soon tuns into
larze sums of money. The writer has not heen able to discover
anv statistics from which he can give any estimate of the loss by
disease.  Putting it at the verv low estimate of 5 per cent. (it is
probably nearer 50), deaths from disease in the Punjab would he
20,000 If half could be prevented, a saving to the province of
10 lakhs of rupees would result.

Internal parasites. So far as the writer's experience goes, the
most important disease, or rather parasitic infection of sheep in the
Punjab, is infection by Hemonchus contortus. commonly known
as the stomach wire worm. Certamlv the flock on the Hissar
farm has. suffered more from this parasite than from any other;
this has happened in spite of the fact that Hissar 1s one of the diest
districts in India, the average annual rainfall being under 14 inches.
Long periods of drought are common ; for example. fron 5th August.
1920, till 10th June, 1921, the rainfall amounted to less than one-
tenth of an inch.  Such conditions must he verv uncongenial to the
patasite, vet it was found in the stomachs of sheep. the deaths of
which were attributed to pneumonia in May and June 1921,

No doubt the presence of canals accounts for its swviving in
Hissar.  But if it can flourish in Hissar under such adverse eondi-
tions, how much more common must it he in other parts of the
provinee and of India where conditions are favourable ¥ Statisties
of vasualties on the Hissar farm. attributed to the parasite. have
not been given, as we invariably treat the flocks as soon as we
discover the parasite and they would give no indication of mortality
under usual conditions in India. The writer hopes, so far as this
farm ig concerned, eventually to get rid of the parasite altogether,
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by treatment on the lines recommended by the Union of Suyg,
Africa Veterinary Department,

Several drmgs and methods of administration are recommene
by the South African authorities. Copper sulphate in solution
the drug the writer generally uses. He has not found it difficy;
to train men to drench the sheep without untoward results,

In South Africa, Heemonehns contortus s sald to cause may
losses among sheep and goats than any other internal parasite
The Veterinary Department there has done a great deal of wurk
i connection with it. and has published many valuable paper
on it in the “South African Journal of Agriculture.”

The next most commaon parasite at Hissar is (Esophagoston
colbimbianion. the canse of the so-called nodular disease of the
intestines of sheep,  Considerable loswes are attributed to this
parasite in South Africa. It is not believed to he the cause of e,
loss to country-bred sheep in the Punjab.  However, pure merines
imported from Australia to Hissar suffered very severely from
it, and many died from it.  The writer often found portions of the
colon almost completely oceluded by it, However, verv sevew
lesions were also found in sheep which undoubtedly died from
other causes,

During the last four vears the average number of sheep on the
Hissar farm has been 500 ewes, 15 rams. and about 300 weaned
lambs.  During this time only one or two deaths lave been
attributed to this parasite.  The worm, however. can generally be
found if searched for at post-mortem examination.

As regards internal parasites, any besides the above two are
not of any economic importance in the drv parts of the Punjab.

The alimentary canals of sheep are, however, fine fields for the
parasitologist in the wet and riverine tracts. Colonels Walker
and Baldrey writing in the now defunct ** Journal of Tropical Veter-
nary Science ” hoth mention several parasites found by 1hen
while investigating a disease locally known as “ Gillar,”" Ths
disease appears to be a veritable scourge.  Ninety per cent, ol? sheep
in affected areas are said to become infected, and 99 per ¢ent. of
animals attacked die. Neither of the above Investigators / yme £0
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anv definite conelusions as to which parasite was the canse of the
disease, but both mention the finding of  Heemonchs contortus
whivh 18 capable of causing most of the symptoms described.

[luke is a source of heavv losses in the

im davas and foot-
hills. No case has hitherto occurred in

Hissar, hut the (question
whether there is any danger of this disease heing spread by the
agency of canals is worth inquiring into, ‘

External parasites.  The onty one that s given much trouble
at Hissar is the scab parasite. The one o two outhreaks which
weeurred were, however, speedily stamped ont by the usual dipping
nethods,

There seems to be some differonce of opinion s to the preva-
lenee of seab in India, In addition to the outhreaks at Hissar,
the writer has several times seen scablyv sheep m the neighbourhond.
Mr. Cattell. when Superintendent. Civil Veterinary Department,
Baluehistan, reported that it was verv prevalent there,

Dr. Mollison, first ln.\p!*. tor-General of  Naricnlture in India.
who was much interested e live stock generallv, and wrote a
volime on stock bree ling fnr ln\ Text-hook of Indian Aariculture.
however, writes as if e thought the disease wis non-existent in the
Bombay Presidency. and considering how Lirgelv sheep seab looms
in the veterinary and agricultural literature of most ather countries,
it cortainly seems to have received very little attention in this,
[tis lhoped that diseussion in this conference mayv add to our know-
ldge as regards its prevalence, Possibly the fact that Indian
sheep are usually shorn twice. and sometimes three times, annually
may play some part in cheeking the spread of the disease, Any
Way as we know that the disease does exist in India and realize
the lossex of and preventive Lieasres adopted by other countries,
it would probably pay India to adopt similar measures.  But the
Veterinary Department and the Police are not in the present state
of their organization « capable of supervising and enforeing such
regulations as are enforced in other countries.

Latvie of Gstrus ovis are common in sheep all over the country,
Irritation due to them may cause loss of condition, but thev are not
of much economie importance.
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Blow fly maggots in wet seasons are a source of very serio
loss. Even at Hissar, when we get any rain in the monsoon periy,
sheep require a good deal of attention if they are to be kept free
from maggots.

Mierobie diseases. So far as the Hissar farm is concerne,
pueunonia has caused far more deaths than any other diseuse,
Premnonia is a veritable scourge of young lambs in the cold
weather, and generally seems connected in some way wit)
malnutrition. For example, in young lambs, deaths are practically
confined to the months of January and February. In these months
arazing is generally scanty and the time for grazing is short, anl
ewes have verv little milk. The lambs die at about 3 weeks old,
Deaths cease abruptly in March, when the days get longer and
grazing on canal banks. ete.. improves. In older animals ulw
outbreaks of pneumonia have always been scen at times when
grazing was short, and the sheep in poor condition. Changing 1o
better pasture or stall-feeding have proved the hest methol of
treatment. T should like to note in passing that change of grazing
and also changing the folds, if the sheep are folded or taken in at
night, is generally worth trving if one is called to deal with any
obscure outbreak in sheep.

As regards voung lambs dving in Jannary and  February,
simple way to deal with the problem is to arrange to have no births
in the cold weather. Nince the Indian custom of running ras
with ewes all the vear round was given up, losses in young lambs at
the Hissar farm have been reduced to practically nil.  Soon after
the writer joined the farm, out of 90 lambs born in Decenther,
January and February, 71 died of pneumonia.

Anthrax is also the cause of a good deal of mortality in shee:
The bad reputation of East Indian wool at home tends to suppert
this theory. Personally the writer has not had much experiice
of anthrax in sheep, as the Hissar farm was entirely free from this
disease from the date the Civil Veterinary Department took it v+
in 1899 till 1920. In the cold weather of 1920-21 an outhreak of
this disease in cattle was accompanied by n few deaths in shoep:
One might suppose that under certain circumstances very serlous
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casualties must sometimes occur. A full discussion on this subject

has. however, been provided for under anothey head in
agenda.

Foot-and-mouth disease is very common in sheep in the Punjal,
hut as a4 rule seems even milder in indigenous sheep than cattle,
It ix. however, a very serious disease in sheep imported from coun-
tries free from the disease. Pure merinos suffer very severely, and
several have died from this disease at Hissar. Mouth lesion;; were
the most severe, with the tongues often so much swollen that thev
conld not be retained in the animals’ mouths. A

Although a case of sheep por has not come under the writer’s
notice, it is a common disease in India. Imported merinos in an
outhreak at Hissar, before [ joined the farm, suffered severelv.

Foot rot s another disease from which losses are serious in

onr

smie parts of India.

Rinderpest.  Several outbreaks of rinderpest in sheep have heen
recorded in India, but the writer has never seen a case and personally
helieves that Indian sheep are highlv immune. While he was at
Muktesar, Holmes failed to infect two sheep experimentally.  There
were outbreaks on the Hissar farm in cattle in 1914, 1917. 1918 and
1920 The 1917 outhreak was particularly severe and the infection
was present on the farm for 9 months ; by that time nearly all the
sheep in the farm were half or thiree-quarter bred merinos, One
flock was running with and grazing with affected cattle. but no sheep
was ever attacked.  Most reported outbreaks in India are probably
cses of wrong diagnosis by the Veterinary Assistants and are
generally parasitic infections in reality.

The writer does not pretend ta lave mentioned all the diseases
of sheep in India. or even ‘n the Punjab. He clims to have
mentioned some of the most important. and that losses due to them
hust cost this country many lakhs of rupees.  He thinks it very
striking in reviewing this list which was made without any view to
that end, how peeuliarly suitable the conditions are for vetermary
wedical intervention.  Wire worn. for example. s one of the few
internal parasites we can reach with drugs. Over 3 million doses
of their wire worm remedy were issued in 1921 by the Union of

3
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South Africa Veterinary Departiment.  Losses from many oty
parasitie afections could be diminished if more advice fron o,
department were available and we could find listeners. T do iy
claim that Indian owners drive their sheep to graze in swamps, jug
because they like to have them die as some people seem somitin
to assume, In fact, the swamp is often the only place, at least in th,
Punjub, where there is anvthing to graze.  Propaganda work w
advice on such subjects are, however. verv urgently necessarv,

Losses from external parasites are likewise amemable 4
treatment, althongh it is doubtful if mucl van really be done 1
¢heck seab without compulsory dipping.

We are, however, discussing legislition in connection with the
control of disease under a separate head inour agenda.  Personally,
the writer does not think legislation is of mueh use unless it e
he given eflect to, and doubts if the average Veterinary Assistun
could be trsted to supervise dipping. He onee had it severdy
impressed on himself that a picked Veterinary Inspector fron
another province could not he so entrusted.

The same remarks apply in a lesser degree to other diseases
Tosses from pueumonia in famine times will alwavs be heavy iy
areas subject to fodder famine, but it is certain that a great savin
would result, if ewes were not bred to lamb in the cold weather.

There is a crving need for more Vetermary Education, hoth
the general public and the Indian graduate, in such economic pr
blems. We want men who are not only capable of dipping :
scabby sheep but can ulso effectively preach the futility of dippin
one sheep in a flock or one flock in an area.
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MILL TRIALS OF COIMBATORE SUGARCANE
SEEDLINGS 232 AND 203,

139
WYNNE SAYER. B

Neeretary. Nagiar Buarean, Pusu,

In a previens article entitled = Mill Trials of Selected (‘'oim-
hatore Seedlings ™ published in this Journal (Vol. XV Part [1).
ihe present writer has fullv described the nature of the testing work
on cane heing done and the method of vane growing followed at
Pusa and the importance of the fuctory tests which are arranged
for. with o view to obtain reliable data for the guidance hath of
the sugar industr_\'- and the cane growers. 1t is. therefore. not
proposed to repeat the details given there.  Suffice it to sav that by
the method of short planting suecessfully adopted at Pusa, two
new varieties. (o 282 and Co 233, were rapidly multiplied, and three
actes under the former and one acre under the latter were put
down in February 1923, The crop was grown in a rather sandy
field at Birowlie (Plate X) abont two miles away from Pusa,. which
was rented for the purpose.  As usual. the cane was planted
February according to the Pusa method desenibed e the article
already referred to and was cut on the 18th December. Half
ton of castor cake per acre was given at the time of planting and
dressing of another half ton given at the break of the rains. The
cines were grown without irrigstion but they stood the hot weather
remarkably well.  Unfortunately the rainfall of 1923 was mest
disappointing in this part of North Bihar, only 26 inches of rain
heing registered against an average of 45 inches. Even then while
the local cane Bhurl: suffered badly, these canes gave a fair vield.
While these canes grew well, the deficiency in rainfall was extremely
matked when it came to the actual tonnage weight. The canes
@ew to & good height but failed to swell to the nemial evtent in an

(3% )
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average year, and it is perfectly evident that, however well 1 y,
may withstand drought, actual tonnage is linked to the rumfy
In North Bihar, cane is grown without irrigation and any grey
deficieney in the rainfall, such as occurred this year, is bound ty b,
shown in the vield, however strong the cane may be. Ty
hundred and sixty maunds * stripped cane per acre was obtained jy
the case of Co 232, while Co 233 yielded only 220 maunds. Tl
whole crop was practically free from any insect pest or fung
disease. It was evident that (o 233 is not able to withstand sud,
conditions, and further tests on this cane will be discontinued.

Both Co 232 and Co 233 are seedlings of the same parents—
P. 0. J. 213 and Katha (a Punjab cane)— but they vary ina mumbe
of characters. Co 232 is a straight growing and early ripening cane
with fair vigour and good habit, but it has not been found to tille
so well as Co 213 or Co 210. It is too early vet to pronounce e
nitely regarding this cane owing to the abnormality of the seasn
in this part of Bihar. As it is highly important to have an ey
cane to replace Co 214 if the latter shows signs of deterioration or
tends to emphasize its present twisted habit in the cultivatoy
fields, the writer has again put down three acres of this cane in 192
with a view to find out whether, in point of tonhage. it comesup
to the standard of Co 214, i.e., to at least 20 tons per acre. {023
18 an early cane of erect growth and if it proves a good tonnag
cane In a normal season, it can be used to supersede (o 204, hut at
present no definite decision can be arrived at on this point. It
necessary to emphasize that the great desideratum of the white
sugar tract in India is an early cane with a fair tonnage. (irowen
will not take up a cane, however early, which is much inferior to
Co 213 or Co 210 in tonnage, and factories do not want a cane the
juice of which shows low purity.

To return to the mill trials. As mentioned above, both thes
canes are early ripening, and the short rainfall undoubtedly hastened
their maturity. It was, however, unfortunately not possible v
arrange for a mill trial till the 19th of December when thev wee

-

*1 maund - 8228 Ib.
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put through the Champaran Sugar Factory at Barrah—such delay
alwavs militates against a really early ripening cane—and by the
time they were crushed hoth canes were over-ripe, The following
are the results of the mill trial :—

{ e o
U Cane mds. | Sugar per cent, ! Fibre per cent.
: un cane i on cane
Co 232 .| 432 Do 153
i 1 i
; ; {
Co 233 .. | s wmo
I
Analysis of first juice.
‘ Rrix Purity
|
Co 232 .. .. ‘ AW TTal
Co 233 ! 20w 19-50
111
Analysis of mived Juice.
N
Cane mds. Brix Z Suur Durity
Co M2 .. i [RIS] 1420 PR S
Co 233 .. 121 Teon 149 6356

It will he seen that (o 232 is better in the mill than Co 233,
but even Co 232 does not in these resuits show itself to be very
desirable from the factory point of view ; while the Brix of the
first Juice was 21, the purity was only 77, and the pofcentage of
fibte, 155, is higher than the wills like.

Tosum up. The result of this vear's experiment has heen to
Prove that in Co 232 we have a fairly tall, steaight growing cane

¥ith he character of early ripening and a good sucrose content.
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It now remains to find out whether in a normal season it wiil vigy
about 600 maunds of stripped cane per acre, and whether healy,
well-grown cane of this variety when subjected to & mill trial \\']16;1
fully mature shows better purity. It has already been mentiyy
ahove that much of the cane supplied to the factory was OVeTHpe
and lence the analvtical results require further confirmation Iy
comparison with the results obtained with a crop grown ey
nornial conditions of rainfall and crushed at the right time, |
is proposed to have such a test carried out in November next aluy
with further tests of other canes.

In conclusion, the writer wishes to express his obligations
Messts. Begg. Sutherland & Co.o Cawnpore, not only for financiyg
this experiment hut also for allowing the mill tria to be carie
out at their factory, and to Mr. Noel Deerr, Sugar Technologist, Iy
valuable assistance rendered in connection with these ol trids



NOTES ON MAINTENANCE RATIONS.*

BY

G. P. GOFFI,
Assistant, Imperial Bacteriological Laboratory, Mouktesar.

Ix 1914, Murray?! published an account of a method by which
the maintenance rations for oxen of varving weights might be
accurately ascertained. The following notes are to o large extent
based on his work.

A feeding standard is formulated when the amount of food that
an animal of 1.000 Ib. body weight requites for specific purpose,
irrespective of its actual size, is reduced to terms of digestible
nutrients.  In the same way we can express o feeding standard by
stating that an animal of like weight and for an identical purpose
requires that gquantity of food whicl will vield a given amount of
avallable encrgv. Botl are the same feeding standard expressed
indifferent terms. The common method of stating feeding standards
is per LO00 Th. hody weight, and it ix likelv 1o be inferred from this
that the requirements of animals of inereasing and decreasing
weights can be ealeulated by the rule of three s that sueltis not the
case will he pru\'wl Later,

That  the Tood vequitements of animals are not propors
il to their pass has long been an extablished fact, and the
istorieal notes given by Lusk? and otlersare not without inferest.

Sarrus and Bameanx (1839) stated that since Gie Toss of heat i
anials nuist he propartional to their surface area. theretore the
heat production must be proportional to the =ime unit,

Sergmann (1843)  suggested that the food requirements of
animals are not proportional to their mass, but he gave no experi-
Mental data to support his statement.

—

. * iy "‘"d;I( |||7v‘jn;n( meeting of the Sectinns of Agrieultun md Botany, india Sietee
Cungrens, Luchnow, 1028\ sanumary of this paper bas been included in Lot grs Res Insl
Bull. 1w, ’
Y Chem, of Catile Feeding and Dairying.
P Jour. Amar. Med. Asso, T p 200, 19250
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Regnault and Reiset (1849) wrote :—“ The consumption ,f
oxygen absorbed varies greatly in different animals per unit of holy
weight. It is ten times greater in sparrows than in chicken,
Since the different species have the same body temperature ayg
the smaller ones present a relatively larger area to enviroumenta! ajy
they experience a substantial cooling effect, and it becomes necessarr
that the sources of heat production operate more energetically and
that respiration increases.”

Bidder and Schmidt (1852) made the following statenent
which is thoroughly modern tn its conception : ““ The extent of the
respitation, like every other component of the metabolism process,
1s to he regarded as a function of one variable, the food taken, and
one constant, a distinetly typical metabolism (Respirationsgrisse)
which varies with the age and sex of the individual. This fuctar
characterizes every animal of a given rave, size, age and sex. [t
is just as constant and characteristic as the anatomic structure
and corresponding mechanical arrangements of the bodv. It i
in the main determined by the heat consumption in the organism:
that is to say, the replacement quota for the heat lost to the hody
through radiation and conduction to the environment n v gives
unit of time. It mayv, therefore, be used to determine this, or i
case the factor of heat loss is known, one can deduer the extent of the
metaholism.  This tvpical metabolism. .. ... is that of the fasti
animal. It must be nearlv the same in animals having the sou
body volume, surface and temperature : the larger the body surfare.
the body volume and temperature remain constant, or the higher
the body temperature, with surface and volume constant, the
higher will be the metabolism us determined by the laws of static
heat.  Of course a sharp mathematical treatment of the phenomenon
can be thought of only after very numerous and experimental deter:
minations on animals of most varied form, size and temperature.”

Bergmann (1853) again suggested that the food requirements
of animals were not proportional to their mass.

Miintz (1873) reopened the question, hut it was not nntil
six years later that any definite progressive movement {0k
place.



NOTES ON MAINTENANCE RATIONS 391

Meeh published in 1879 a formula for calculating the surface
rea. This formula assumed that the surface was a function of
w jrd power of the volume. Since animals contain the same
wmterials, weight may be substituted for volume. The result
wis obtained was multiplied by a constant K which expressed the
Jationship of weight in kilograms to surface area in SqHare meters
o given species.

Riibner was the first nvestigator to apply exact calculation
y this problem. In 1883. he gave the vesults of his detailed quanti-
wive study and announced that dogs varving in weight from 3 to
o kilograms produced the same number of calories per square meter
f body surface. though per kilogram of body substance the
eat production was 88 calories in the smullest dog and only
6 calories in  the largest one. e remarks:-* Large and
mall dogs do not metabolise different quantities of food because
heir cells are differently organized. hut heeause the cooling inflnences
n the skin excite the cells to activiey.”  Riibner at a later date
ealized that the level of basal metabolism could not be caused by
he influence of cooling on the bodv.  As the result of his experi-
iental work Ritbner formulated a law governing the relationship
etween mass and surface avea: he established definitely that when
he mass is increased 975 times. the surface area of the hody is
nly increased 443 times ; therefore. we find that animals of tenfold
aass have only about 47 times the hody surface.

Richet (1885) almost simultanconsly made a like discovery,
hich fully confirmed Riibner's work.  He showed that a cat, a
ahbit and a goose, all of similar weights. produced approximately
he same amount of heat. e stated that in future one should
xpress all calorimetric observations in terms of surface area and not
1 weight.

Sondén and Tigerstedt (1893) pointed out that the heat produe-
on in children during the period of adolescence was relatively
ivher per stjnare meter of surface area thau in the adult.

E. Voit (1901) published the results of Iis studies on the applica-
wn of Ritbner’s law to other species than dogs.  His experiments
‘ere carried out on nun, rabbits, swine, geese and hens, and he
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found that the law was approximately true for all these species
About the same time Oppenheimer showed that the law also holgs
good for infants.

Dreyer, Ray and Walker (1912-13) found that the surface are,
blood volume and cross sections of the aorta and trachea are 4|
proportional to the § power of the weight.

Carl Voit’s conclusion that the mass of the cells and they
power to oxidize materials determines the height of the metabolism
was confirmed by Moulton (1916). This worker found that the
surface area was a two-third power function of the total body
nitrogen of beef cattle and therefore of the protoplasimic mass,

The principle embodied in Rithner’s law, which is that the basal
metabolism is a simple function of the body surface, has heen
disputed by Benedict? and Dreyer®, and, as Boothby and Sandi-
fords have recently pointed out. such objections in a strict sense are
quite valid. Nevertheless. as Means and Woodwell® state, in a
broader sense Riibner's law has never been disproved. and whie
it may be true that the basal metabolism is not strictly proportional
to nor perhaps determined by the surface area, the fact remais
that it is more nearly proportional to thisaren than to any one factor
so far dizcovered.

A large aninal. for example, one of 1000 1. hody weight, has
relativelv a smaller extent of hody surface exposed than an aninal
of 100 The, amd vonsequently the loss of Tweat pev it of mass I
greater in the smaller animal. The following iHustration may heip
to make this pomt clear: a cubie foot of water weighs 623 1.
and Das a surface srea of 6 square Teet 1 while w cube of water
2 feet on the side would weigh 500 1h. and has o surface avea 21
square feet only. ie. while the area has increaseil only 4 tines,
the mass has increased slightly over eight times,

The amount of heat actually radiated from the skin is consider
able but at the same time variable. In warm weather an aninil

Vunr, B, Chem., 24, po2, 1916

2 Bustone. Med, and Sarg, Jonr., 182, p 243, 1915,
3 Laneed, 1920, o 289,

$ Basal Metabolie Rate Determination, |92,

5 dreh, It Med., 27, 1. 608, 1921,
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loses less heat than in cold weather. Among the factors causing
lo:s of heat other than variations in the atmospheric temperature
are exposure to cold winds, rain and snow and the effects from
clipping the coats of animals, ete.  Exposure to any of the condi-
tions such as are detailed above bring about a loss of heat in the
attempt to maintain the body temperature, and if this is to be
satisfactorily accomplished more food will have to be consumed.
If the food supplied is inadequate for this purpose then the body
tissues are oxidized to make good the insufficiency of the food, the
result being made manifest by loss of weight and condition. At
the same time it must be remembered that while warmth and
shelter Tead to a saving of foud. too high & temperature which may
eventually lead to a loss of appetite is not advisable.

By the term maintenance ration one implies the food require-
ments of an animal sufficient for its maintenance in a state of so
called rest, Le.. in a state of tissue equilibrium. where it achieves no
gin in body mass. nor performs work on its environment. ltis
olwious that this state is merely one of apparent rest for certain
svstems of tissues; for example. the heart must perform actual
work anremittinghy while the animal organism survives. Tt is most
important to keep this conception i miul. {or the requirements
of the animal in a state of maintenanee are wholly different. both
i quantity and - character. from these necessary for varlous
chsses of production. Iina ration supplied solely for matiternce
purposes, the essential requirements are of the following arder t -

(1) Fuel ™ to mamtain a constant level of hady tempera-
ture. and provide the eneray regquived hy the svstens
which Tunetion anremittingly for the  performance
of their wik.

() Repaiv material =i the form of nitrogenons " organic
materinl to veplace the worn out tisse substance,
and  inorganic T salts to replace the small but
continuousty exereted quantities of - these necessary
products in animal metabolisne,

With reward to the second of these desiderata it las been
caleulated tllzm(, o5 b, of digestible protein is a sullicient amount
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of nitrogenous organic material to provide in the mainteninc
ration of an ox of 1,000 Ih. body weight. However, it has Ley
pointed cut by numerous workers that it is not advisable to e
protein at the niuimum experimentally estimated rate. McColtuny
and Simmonds! state that certain phenomena observed by them
in the course of feeding experiments, when aunimals were givey
quantities of food essentials estimated to be adequate but ouly
slightly above the minimum requivements in protein, could he
attributed to a cousiderable lowering of the animal vitality,
Although the following observations refer to productive ration, it
may be recalled that Haecker showed that the resistance diminishes
if an animal is kept for long periods on a low protein intake. Reid
Hunt also showed that restriction of diet played a most important
part in the variation in resistance offered by animals to certuin
toxie substances. Munk was also of the opinion that a restricted
protein intake definitely diminished the powers of resistance of
animale. In the course of an interesting paper on the relation of
the necessary intake for growth and maintenance, Aron cites a
paper of Waters in which he showed that if a restricted diet were
given to calves although limited growth took place the flesh remained
“veal 7 whilst that of the control antmals of the wame age became
“beef.”  Briefly, it can be stated that, while it is possible to
maintain animals in a satisfactory state of health for relatively
short periods, it has not vet been satisfactorily proved that
by these means their condition can be mmintained for extended
periods.

The potential energy of a feeding stuff is measured by the
amount of heat developed by oxidization. The usual methods of
expressing this are as small calories (¢), kilo calories (C), or thers
(T). In the method described by Murray the kilo-pound unit i
used (kt.), and it is that amount of heat which is required to rase
the temperature of 1,000 Ib. of water one degree centigrade.

The total fuel value of a foodstuff which is obtained by huruing
the substance in a calorimeter does not indicata the trie nutricit

YJour. Biv. Chem., 83, p. 347, IN7.
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value of the material under investigation. A cortain amount
of the foodstuff when fed to the wnimals always remains unoxidized,
while other portions are only partially oxidized. The unoxidized
and parttially oxidized fractions of a foodstuff which are excreted
in the feces and the urine have to be deducted from the total fuel
value obtained in the calorimeter when estimating the available or
metabolisable energy of a given sample of food.

Murray gives the following factors for calenlating the available
or metabolisable energv or static value of the different feeding
stuffs 1 —

Pure digestible waleients Factors
Protein IR .. .. . .. 143
Fat of oilenkes .. .. .. . o4
Fat of cereals and pulses . . .. o
Fat of hay and straw . .. . .. R3]
Starch and cellulose . .. - . 376

The maintenance ration for an ox weighing 1.000 1b. is hased
by Murray on Wolf's standard which allows :—
1b,

Digestible crude protein . .. . (s
Digestible crude fat . .. . . 135)
Digestible nitiugen-free extract and divestible erude ibre . LRLL

The above reduved to terms of availuble energy contains 3304
kt.; a reduction of 0°01 1. of the digestible nitrogen-free extract and
digestible crude fibre gives an energy value of 3500 kt.; this figure
will be used for caleulating the requirements of exen of varving
welghts + —

Digestible crude protein .. L0 493 369
Digestible crude fat “~ - L0 s = 1T
Digestible nitrgen-free extract and digestible
crude tibre .. . Lo TR T 300
33°0) kt.

(The reason for using the factor §-30 for the fat is due to the
fact that the maintenance portion of most rations is made up
of roughages.) .

If the food requirements of animals of varving weights were i
strict proportion to their live weight, and it be taken that an animal
of 1,000 Ib. live weight requires 3500 kt. for maintenance purposes
only, then an animal of 1 Ib. would require (35 1,000) and for one
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of  pounds the formula would be & (35+1,000). We have .oy
however, from the studies of Riibner and E. Voit that the fuy
requirements of animals of varving weights are not proportion | t,
their weight; therefore, the simple formula given above muy 1,
discarded.

It has been proved that animals of tenfold mass have approxi.
mately about five times the radiating surface ; this, taken together
with other facts of a similar kind. would indicate that their iy
reuirements will bear a like relationship.  The simple formyl,
given above must therefore he amended to: when the hody weioht
@ 15 less than L,000 1h. something must be added 1o the propar-
tional amonnt and when greater something must be deductod:
Another way of expressing the above conclusion is to state that
when the mass 15 increased tenfold the food shiould he inereas]
only five times and vice versa,

Working with the above data Murray deduced the following
formuka by which it ix possible to calenlate the maintenance require-
ments of oxen of any given weight :

o 3 = 07 bogg M=0)-356

L is the amount of available energy (kt.) of the food required
and M is the live weight of the animal in peunds.

The above standard given by Murray has heen objected to by
many authorities on the ground that it is higher than is absolutely
necessarv. Most of the present-dav standards are based on what is
known as the ** Modified Wolfl-Lehmann Standard ™ which gives the
requirements of an ox of 1,000 Ih. live weight as : -

th,

Total dry matter o .. . . 170

Digestible crude protein . .. . 07

Digestible crude fat . . N . ]
Digestible nitrogen-free  extract and  digestible  erude

fibre .. - .. . . 70

The available energy value (kt.) of the above ration using
Murray’s factors being 30-62 kt., the formula for calculating the
requirements of animals of varying weights is as follows : —

log £ =077 log M, 06139
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Larson and Putney give a table showing the food requirements
of animals varying in hady weight from 800 Iy, to 1.6
to Haecker whose standard follows the line of strict proportion as
regards the digestible crude protein, and the digestible nitrogen-
free extract and digestible crude fibre, ‘Phis according to either
of the other standards gives too low a ration
1,000 1b. hody weight and too great an

M . aceording

for animals under
allowance for animal,
weighing over 1,003 Ih. when compared with the * Modified Wolft-
Lehmann Standard.’

Table I has heen prepared to show th available energy reqiive-
ments of animals of varving  weights acrording to * Murray’s
Standard,” the ** Modified  Wolfl-Lehmann's Standard © 4
“Haecker’s Standard.”™  The formule used heing :

Woll s Standard . oo 1L ey lox M -0335y
Medified WOl Lelimanns Stamdand - by 1 w7 e M0G0

and

Haecker's rations have been caleulatod by the aid of Mareay’s
factors,

The following additional formule have been worked out by
which it is possible to caleulate the quantity of total dry matter
and of the different digestible nutrients recqquired by animaly of
rariows weights according to either Murcav’s or the Moifiad Wolft-
Lehmann’s Standard,

Reyrivenn nts, Wellf s Stualapd,
Totaldry matter .. o o A 2T Lo M- 00856
Digestible crude pirotein oot B oooeg Lo M=
Digestible crnede fat .. oo b C T e M2
Digestible nitrogen-foee extract )
. . T ; w ) =07 log M— 101497
Digestible crude tibre ., § log D=7 log M= 11974
Requirements. Modified Wolff. Lehmann's Standurd.
Total dry matter . v log A=07 log M — 0-8696
Digestiblo crude protein oo og B=07 log M - 22549
i Digestiblo crude fat .. o log C=07log M — 310w

Digestible nitrogen-free extmet \
!

e 2 D=07 loe M — 1-2349
Digestible crude fibre Ing D=07 log M i

The simple formule givenr below are for those who are not
famiiliar with logarithms. They provide & ready means for estima-
ting the requirements of animals of varying weights provided the
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available energy ov kt. requirements are known for the weight «f ),
animals to be fed.

Requirem:nis Wolffs, Modifed Wolff-Lehmann's
Total dry matter .. Lo B 2 B+ 18
Digestible ernde protein o= B s 467 E+ 1374
Digestible crude fat .. o= B 23 E + 3032
Digestible nitrogen-tree extract - .. s .. .
Dicestible crude tibre .. A B FIs% B 374

Table IT shows the requirements of animals for maintenanee
purpeses only of total dry matter and the different digestible
nutrients. The figures given under Murray and Modified Wolf.
Lehmann have been calculated by the logarithm formula givey
above, those under Haecker are as given by Larson and Putney.

The formuli given thronghout these notes have been based o
data obtained from experiments carried out on  European ud
American cattle. How far the figures so obtained can be success-
fully applied to Indian cattle-feeding problems can only be satis-
factorily settled after a considerable number of prolonged fecding
experiments have been carrted out.

It mav be found that while the Modified Wolfi-Lehman
Standard will answer for oxen, Murrav’'s Standard will have to he
closely followed for buffaloes. The tables given in this paper have
been compiled with the hope that they mayv prove of some service to
workers on nutrition problems in India,

It s necessary to bear in mind that all feeding standards e
simply averages and approximations. The tables given are [n
guidance only; to use them as infallible prescriptions not to be
varied under any circumstances whatsoever is to invite disaster
While a ration may be chemically correct, it may be practically
wrong. In such cases it is necessary to study the idiosyiiras
of the animal concerned, to endeavour to trace the factor or factor
that are acting in such a manner that the animal in question
proving an exception to the general rule and not to condemn hlndi
the chemists’ work.

According to Murray, the formula given for oxen is also corred
for horses so that the available energy figures given in Table !
ean be used for this species also. Linton, however, has objectec
to Murray’s maintenance rations for horses on the ground that the}
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are excessively high.  Further it shoull be noted that the formula
o =07 log M —0-356 does not apply to sheep, the maintenance
ration formula for this elass of animal being log 1 =07 log M ~¢'s,
I the maintenance rations for sheep were to be caleulated by the
axen formula, an  animal weighing 100 1b. would require that
quantity of food which would vield 693 kt. of available energy,
whereas it is known that an animal of this weight requires consider.
ably less, the amount being 4 to 43 kt. according to the texture
of the wool,
TanLe L

AVAILABLE ENERGY BEQUIREMENTS

Bealy weight Moditied Haecker
S Wolll s Standaid  WoltF-1ahmsnn e
. Ntaadierd

Standand

k1.

140 L 49 : 67
1.5 o 17057 ' 4162
1500 o 1861 i 4200 {
1.6 Lo 1971 [ I [
|
i
i

1,700 .. ST 4439 e
| Befrl] .. MET 43-31 S
1,800 . 5203 . 4622
1850 .. ARG i 41 i

5 470 i
4878 [T
197 T
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—
WOLFF'S
e —

DIGESTIBLE NUTRIENTY

J

| Nitregen-dree
Body weight Total dry matter  Crude protein Crudo fat extract agg
! crude flre
Ib. b, i Ih. ih. ib,
A ! B ¢ b
100 : 0029 5
150 : 039
200 : 048
250 | 0-056
300 : 0064
350 0071
400 0078
450 0085
500 : 0092
550 . 0098
600 ' 0106
650 ! 0110
700 ; | o116
750 ' 0122
800 . 0128
850 . 0133
900 | 0139
950 . i 0144
1,000 .} : 0730 0150
1,050 .l 0155
1,100 o 0-160
1,150 L 163
1,200 . 0170
1,250 i 0175
1,300 . i | 180
1,350 o 0183
1,400 o 0189
1,450 o 0194
1, oo 0199
1,550 .. [ 0020 0-203
1,600 -y 1042 0-208
1,650 S 1065 0-212
1,700 . 1087 o213
1,750 CLo 0221
180 vz | 02
1,8 1154 [ »230
1,800 11786 1 235 2
1,050 1198 i 239 1276
2,000 1-218 | 243 [}
MODIFIED WOLFP-LEHMANN'S
! |
100 o 33 0138 | ong f 138
150 o 45 0-184 I 0026 : 144
200 . 55 ; 0-227 0082 ; )
250 o 64 : 1265 0037 +45
300 ! 73 : 0-300 Al
360 } g1 0-325 0 041 3%
400 ol 89 | 0368 0:062 38
0 5 91 | 0400 l 0067 49
1 I
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TaBLE T1.—coneld.

MODIFIED WOLFF-LEHMANN'S

401

IncestinLg NuTRIENTS

[

rT——

| Nitrosen-
Body weight Total dry matter : Crude protein | Crude fat :xtizzina;rse
| I crude fibr
Ih. th, Ib. @ b, b
A B : « D
300 10-4 c 0431 V061 31
30 11 0461 : 01065 480
600 118 i | 4-069 189
630 . 12:5 ' [ o
700 132 : ! 0077 545
70 ! 139 ‘ 0081 572
|00 145 | 0-0853 3908
850 151 | 0:089 624
900 157 -6y | 0-092 650
950 16-4 0675 0096 875
1,000 170 700 i (100 740
1,050 i 175 [[rpie i 103 o
110 ; 181 0748 i 0106 748
Lisn 187 0772 ¢ 0110 772
1,200 193 805 0-113 &03
1,250 198 518 i 0116 $18
1300 i 204 U841 ‘ 119 841
1350 i 209 O-861 1 (123 861
1400 H 25 (1883 : 0124 385
143 0008 ;» i 208
1,300 225 0429 i 939
1,550 231 0031 : : 931
1,600 ! 23.6 L : 972
1850 L 241 0-894 ; 994
1,700 ol 247 1014 i 1+14
1,750 o 251 1-036 ! 10-36
1,800 . 256 1056 : 10-56
1,350 o 261 1076 10-76
1,900 " 266 11104 ‘ 1104
1630 o 271 s 1118
2,080 o I8 11137 ; 11:37
HAECKERS
300 (08 560
830 008 595
KK (09 630
JRLLT] olo 700
1,000 10 735
LG o1l 770
1,130 0803 ol 805
1200 0840 12 840
1,230 0875 o012 875
1,300 ! 910 13 910
1,350 J 045 013 945
L4 | 980 01t 9-80
1,450 i 1015 14 10115
L3ty ; 1:050 015 10-30
I | 1-083 015 10-85
Lsoo ! 1120 0116 1120




THE RRUIT MOPIL PROBLEM IN THE NORTHERY
: CIRCARN®

BY

D' SUSAINATIHAN, F.ES,

Assistant to Government Entomologist, (‘aimbatore,

For the past three vears there have heen eomplaints in the
Northern portion of the Madras Presidency from certain taluks of
the Kistna District as to a heavy fall of fruits in pomegranates,
ornges and sweet limes during the months of July to Anaust
Investigations carricd out during 1923 and the previous veas
show that the fall is due mainly to three species of Noctuid moths
(Ophideres materna, Linn, 5 Oplideres fullopiea, Linn, 5 and fw
coronata, Fabr) which visit the trees at wight and puncture the
ripening fruits with their powerful file-like proboscides. They
not only suck the juice but also induce a rotting of the pulp as they
provide entrance for bacteria which ultimately cause the frui
fall.  On actual experiment, it was found that a <ingle moth could
drill 15 to 20 heles into a sweet pomegranate in one night. The
number of punctures in oranges and mangoes are far less on account
of the ready availability of the fruit juices, Sour pomegranates and
sour limes are not affected. The pomelo has too thick a rind to be
penetrated by the sucking organs of these moths.t

Visits to the affected area were somewhat too Jate in 1921 W0
enable one to study the whole problem thoroughly, but durinyg 1922
observations made in August shed a certain amount of light as
the nocturnal habits of the perpetrators of the damage. A trial
was made in reference to the possibility of destroving the nioths

S

* Paper read before the Agricultural Section of the Indian Science (omgres, B dore,
1924,

1 Pomelos have been reportest to be damaged severely by these mothe in the fanhay
Presidency (Proc. Third Ewil. Meeling, p. 86). [T. B, F.]

( 402 )
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by attracting them to traps of poisoned molasses, flavoured witly
fruit essences, such as those of the orange, lime and pine-apple,
The pine-apple essence was found to he decidedly in favour with, the
moths.  Several dozens of moths were foupd feeding on the Lait
and some of these were caught and caged and found to succumb
in 24 to 48 hours, thus establishing the possible cflicacy of puison-
iting.  Due to the disappearance of the moths duriné the second
week in August 1922, these very interesting sets of experiments had
necessarily to he postponed.

The question was again taken up in carnest in June-August
1923, There were several points to be discovered hoth in regard to
the life-cyele of the pests and their attraction to poisoned seented
molisses baits in preference to the fruits on the trees, Investiga-
tions were started in the village of Mathimuthanagudem lying i a
suhmontane tract, 40 miles from Ellore, Kistua District.  In June-
Julv, after considerable effort. the breeding places of nany of the
major Visitants to fruits were discovered and an carly campaign
vas instituted against one of the Tarval foodplants, Tinospora
ordifolie (Fam. Menispermace)  known as* Tippa-tiga i
Telugu. which breeds the major pest Ophideres maderna.  This
s a creeper which grows mostly among thick and neglected
hedgerows and among clumps of vegetation f the midst of the
altivated arca.  The creeper does not affect forest areas.  Besides
this, Coeculus hirsutus  (Fam. Menispermacew) and Combretum
oalifoliem (Fam. Combretacew) are two more weeds on which
hideres fulloniva and Awnwa coronate breed respectively,  The
campaign against these foodplants was started on the 24th June,
and Iy the 9th July the bulk of the weeds referred to had heen
deared from the village precinets.  our to five hundred caterpillars
" fruit moths were taken from the creepers and most of them reared
ot into moths in cages.  Nince the few moths that in nature survive
from probably the previous season’s brood  hegin to breed towards
the end of June. a campaign against the larval foodplants at this
e may be caleulated to ensure the destruction of Lundreds of
@lerpilars which, if allowed to furn into moths, would damage
ey fruit in the orchard.  As a result of endeavours nade to find
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out the egg-laying capacity of the moths, two females were foyy
to lay a total of 302 eggs spread over 13 daysin captivity. Nevertl.
less, when compared with that of other moths of the same group,
this figure does not by any means represent the maximum capacity
of the moths in nature.

In 1923, as a result of the campaign, no moths had appeared
in the orchards till the end of the first week in August, thus tidisg
over the period in which a severe loss is sustained year by year,
But, due to the indifference of the orchardist who did not attend
to a thorough removal of the weeds, a second brood of caterpillars
would appear to have developed early in August, leading to th
emergence of a large number of moths and consequently to ,
considerable amount of fruit fall later on. In contrast to thi
gardener, another orchardist, who had taken pams to remove the
fruit-moth-breeding weeds in another orchard some 20 miles off
wrote on 17th September, 1923 : —*“ I have cleared to some extent
the Tippa-tiga (Tinospora cordifolia) and Yethala-tiga (Combretun
ovalifolium) but it was not possible to destroy them all at once, as
they were found to sprout up again, but still in our gardens, we had
not much loss on account of the insects, . . .. . . I can now definitely
say that from the time you came here and advised me on the
clearing of the weeds, there had been no loss in my garden due
to the ravages of the insects.” The foregoing facts show that a
raiyal who had not cared to understand or to connect the
existence of particular weeds with the periodical appearance
of fruit moths and thereby had omitted to eradicate them in
the vicinity of his orchard suffered a heavy loss, whereas another
ravyat in a different village, acting under advice, had profited by the
removal of the weeds.

Apart from the poison haiting of fruit visiting moths which is
yet in an experimental stage, there is thus u direct method whereby
the axe may be laid at the root of the whole trouble, namely, the
thorough eradication of the foodplants on which these fruit pests

breed, illustrating the old, old adage, “ Prevention is better than
cure.”
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THE TEACHING OF AGRICULTURE.*

BY

SIR A. DANIEL HALL, X.CB, LLD, FRS,

Chief Scientific Adviser and Director-fieneral of the Intelligence
Department of the Munistry of Agrienlture.

| caxnor help feeling that the object of my remarks is still
comewhat in a tentative condition, and it may be better if T reserve
a formal exposition of the subject so that all T have to say may be
regarded by way of stinulus and suggestion rather than a direction
to a particulat action that [ should like to see taken. This must
be the case with all good teaching. The teacher has to work ouf
amethod, that method may not be a good one for universal adoption,
but if a man has worked it out for himself and is keen, the very fact
of his keenness may make that method an extremely profitable one.

(LOSER CONSIDERATION OF THE METHOD OF TEACHING.

What [ have to bring hefore vou is this, put broadly, that the
actual method of our teaching. whether we teach inside the college
or the farm institute or whether we teach in the county. requires
more consideration than it ordinarily gets. We all of us in this
country begin teaching agriculture in a thoroughly haphazard
amatenrish fashion. We go to coliege and later on when we leave,
we find ourselves put in front of a class and required to teach on our
own account. I think most people’s experience would be similar
to nine ; no one gave me & hnt or suggestion of what methods
to follow—I floundered about and tried one method after auother.

—

* Substance of an address given at the Apricultural Education Association at Aberyatwyth

Reprinted from Jour. Min. dgri, XXX, No. 9.
( 405 )
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Many scientific and technical men have a certain scorn for «why
generally may be called the art of exposition, whether in spee,
or writing. Tn writing [ have often oceasion to deplore the iyl
and quality of the written matter that is put out. In teaching |
have from time to time listened to lectures and classroom instrye.
tion, and I do think the teaching might be enormously inprove
if the men thought a little move abont this matter of teaching as 4
art in itself, independent of the material that is to be set forth.
art which has a code of rules and laws of its own. [ do not waut
to lay down methods at this moment. Every man will think out
his own method, but [ do want to plead for a consideration of the
method itself as something worth thinking about, something by
which the work —~whether it is in classroom or lecture room e
be made more effective. | want you to take it that teaching is not
a process into which vou drop quite naturally, that it only involves
the doling out of so much information to bhe got up by the class,
whereby all the teacher can be expected to do will have been accom-
plished. If that were the case. if there were nothing in the functions
of the teacher but to hand ont a certain amount of knowledge.
why have any oral teaching at all 7 Why not content oneself with
books. or witl some kind of organization like the correspondence
college ¢ The organization of a correspondence college. for example.
can show the student exactly what he ought to read. it can st
him papers, mark and comment on them. The way these colleges
flourish proves that they ean be effective in promoting the acipisi-
tion of knowledge for examination purposes. In fact one nust
take it that the very existence of these correspondence colleges on s
large scale points out that there is a defect in the ordinary teaching
given in the country.  If the oral teaching were of the right ki, the
correspondence college, which gets its results and could not live it
did not get its results, would go out of existence.

To give an illustration of what [ mean; you are all fanuliar
witn one of the very commonest forms of clssroom teaching
University or University College the lecturer who prn(fﬁ":l“."
dictates to his students a certain text which he has prepared. The
lgcturer prepares very carcfully Ins fecture us w résume of 8 particular
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wction of the subject and delivers this from the platform so that
everv student may take it down verbatim and get it accurately
pranscribed into a notebook. That form of instruction is very
popular, especially amongst students. It supplies them with a
short cut to knowledge ; it absolves them from the necessitv of
yeading anything other than their notes. They need not buy
text-hooks ; still less need they compare the different views of ()tllL"l‘
people on the subject, and they regard this as a very profitable
form of instruction. I thev get up the notes which the protessor
hax given them they expect to he able to pass the required examina-
tion. One knows the type of lecture notebook which is produced
in that way, and I believe in some of the Universities it has consider-
able financial value, That alwavs reminds me of a storvof a
(ambridge undergraduate in the time of a very famous coach known
as Big Smith.  The undergraduate had just come into residence
and was taking counsel with some senior friends as to what course
to pursue, should he read for Honours or a Pass.  He asked what
was the difference between a Tripos and a Poll degree.  The old
Jand replied ™ if you go for the Tripos you go to Brown. of Trinity,
and he tells you what he thinks about it ; then vou go to Jones,
of Jesus, and e tells vou what he thinks about it @ then vou g to
Tomkinson, of Caius. and he tells vou what some other Johnny
thinks. M you take a Poll you go to Big Smith and he tells vou
what it .7 That is the attitude of the tvpical undergraduate ;
he wants positive knowledge delivered to himin neat little packets
readv to be handed over the examination counter. | submit,
lowever, that the teaching of that kind will eventually be replaced
v the gramophone, [t would he cheaper to the University tu
teplace such professors by gramophones.

Of course there is the converse of the pracess. where the lecturer
refuses to allow his students to take a note at all. That was my
own practice in the later days of my actual teaching career. 1 was
asking my students for their attention | did not want them to
divert their attention by taking notes. The object of my lecture
was to impurt. a poing of view and to get my students to :1[)}"""“‘"‘l
the principles of the subject.  So far as notes went, it was my practice
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to issue a typescript at the end of the lecture, which containeg
subject headings, tables and diagrams, and references to the text.
books indicating where details of the matters dealt with could he
found. I do not say mine was the right way but it was an attempt
to teach, whereas the other way 1s only an attempt to supply

information. I throw out that as an illustration; the point I wunt
to make is that the mere process of teaching does require thinking
about.

On the other side, let us take the outside lecture, the lecture
that every college or institute teacher is required to give from time
to time to audiences in villages and country centres. As a rule
the preliminaries are organized for him; he walks into the place
and is rather apt to suppose that if he delivers the lecture and the
people do not leave the room in too large quantities during the
process, that his method is good.  If the audience falls off during the
lecture course, he blames the organization.

But we have to ask ourselves whether the lecture method is
suited to the village audiences at all, whether the tyvpe of teaching
we have to do in the counties has not got to start from an entirely
different point of view. I want to suggest that the prime effort
of the extra-mural teacher must be in some way to drag the members
of the audience into the fray themselves. They must be led to
become active participators in the process of education. You have
not much time in dealing with an audience of that description ;
you are running over the whole of agriculture, perhaps in six lectures
and you only have time for stimulus. The technique of the process
by which you can get your pupils to read and work fer themselves
does requlre a good deal of consideration. Put yourself the ques-
tion, “ How am I to get my audiences to help themselves ! |,
in charge, can only help people, I cannot teach them ; 1 can only
point out the lines upon which they can teach themselves.”

How WE cAN IMPROVE OUR METHODS OF TEACHING.
I take these as illustrations of the kind of subject I should lik:

to see discussed, the methods of teaching inside and outside th:
college, how, by thinking for ourselves, we can improve our owu



THE TEACHING OF AGRICULTURE 409

mrthods. T want specifically to suggest the question of how the
subject of agriculture itself ought to be treated in our colleges and
farm institutes, ete., because there I can see perhaps the greatest
opening for better technique and indeed for some considerable
reconstruction of our aims in teaching agriculture.

I think we are inheritors in this country of rather a mistaken
tradition. [ know quite well 30 years ago when colleges began to
start in Great Britain for the teaching of agriculture, the general
idea of their founders was that agriculture could he regarded as an
assembly of applied sciences. There was chemistry, hotany,
ology, geology and so forth, all sciences throwing light upon the
growing of crops and the feeding of animals, If we first taught
these sciences to agricultural students and then the application of
those sclences to agriculture, we were teaching agriculture. You
may remember that the first Cambridge diploma did not proceed
further than that. [t was content with an exammation in applied
sciences and treated agriculture itself as one of those rather mechani-
cal extras which are pursued in practical life but which should hardly
concern the university. So I think we were given a set towards
the treatment of agriculture as just an assembly of applied sciences,
and it was conceived that we could bring out a farmer by gronnding
the youth thoroughly in chemistry, botany, zoology and so forth.

Now agriculture is a subject su/ yeneiis, something quite distinet
from an applied science ; it has its own technique and methods and
its own fundamental science, which is neither chemistry, botany
nor zoology, nor anvthing of the kind popularly termed science.
It is accountaney which lies at the basis of the teaching of agricul-
ture, and as pure chemistry Is the grammar ol the agricultural
chemist and botany of the agricultural botanist so is accountancy
the grammar fundamental in the instraction of the farmer.

THE 0BJECT OF OUR TEACHING.
1f we start off with that somewhat one-sided statement we shall
get a little nearer to what is the right form of teaching. Let us
begin by asking ourselves what we are after when we are dealing
with the young men in an agricultural college. What is our object;;
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what are we going to trv and turn'out ? [ think it is agreed that w,
are not thinking of turning out teachers, officials or that kind f
man ; we are thinking really of turning out a thoroughly equippe
farmer and we want to ask ourselves what we mean by that
thoroughly equipped farmer under modern conditions, and |y
we can help to ensure that tyvpe of man by edueation.  We know
well the old farmer who has noe education behind him ; he tells 1),
teacher that no one can learn farming in a classroom and  that |
lias no opinion whatever of book farmers. The answer is not casy,
but 1 think we can remove that kind of reproach if we take our
teaching of agriculture from a somewhat different angle. Wha
he means 1s that success in farming depends upon a nmnber of
qualities which are personal and many of which are only obtained
by experience. If a nan has no will or determination. if he lacks u
certain firmness about making a bargain, of course he cannot hecome
a successful farmer--and none of the efforts of the educator are
directed towards giving these qualities.

Still, putting aside these inborn faculties and the essential
matter of experience, what does characterize a good farmer as
distinet from a bad farmer 2 We can sum it up m one word
management. The good farmer not only knows what work has 1o
be done, what good work s, the technique of growing his erops
and breeding cattle, ete., but he knows how most effectively 1o
dispose of the staff of labour that he Tas on that particular land.
His job as farmer is o manager.  The agricultural college is dealing
mainly with men who are going to be managers of labour, directors
of other people’s work.  They are not going to do manual work
themselves, except pethaps in their vounger day+, but in the main
they are going to be heads and not hands.

DEVELOPING THE 1DEA OF MANAGEMENT.

When you turn to compare the successful with the wsteeessful
farmer you will probably find in a great many cases that the question
of financisl success depends upon this disposal of Tabour mere
than anything clse. We may sum up the object of the agrieultur!
college as the training of managers. That being the case, what |
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want to submit to vou is that we must direct onr teaching to that
end.

Suppose we turn to one of the mast successful text-hooks
on agriculture that we have in England, the late Professor Freum’s -
Jmost the only widely distributed text-hook that has been written
in English on agriculture —do you find that point of view, manage-
ment, set out from the beginning of the book to the end ! There
may he an odd chapter or two about it. but in the main the hook
is concerned with the description of the matenials of the farmer.
You are told how to diserimimate between fescues and poas. hop
trefoil and vellow clover - just the kind of things that are so much
fanght and Jearned by the agricultural student and so heartily
despised by the old type of farmer. The old farmer is \\'1-nng.:
vou rannot know too much of anvthing.  None of these descriptive
points are without theie value, only they cannot replace the other
things, the vital study of the econonties of a farm and its manage-
ment. That is the point that [ want to bring forward in these
resmarks.

The teaching of agriculture as 1 have seen1t. and 1 speak from
experience, is far too much a mere matter of description. It may
wt even be descriptive of the kind of farm the teacher knows
himself, it may be a discussion on the old systems of farming. It
is nof unknown that men continue to teach the East of Seotland
form of agriculture as described in Stephens’ ™ Book of the Farm ™
as the only method of successful farming. 1t may have had little
to do with the farming that was going on round about the college,
having been worked out on a different rotation and for a ditferent
wil and climate. Let us have done with this purely descriptive
teaching of agriculture.

The teaching of agriculture should be to an increasing degree a
watter of personal experience, and it should be i every district
largely based upon what is going on round about the college. It
should begin as a description, so far as it is descriptive, of the
farming practice amongst the people the student comes from;
thit. is the first thing ; let us localize our teaching. In this way the
teacher can introduce the clement of personal investigation ; he
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begins by finding out what the people round about are doing, thy
will lead him to comparisons of their methods with other people’s
methods. He van fall back on the standard system of his text-hook
compare it with the local system.and discuss the difference that by
finds between the two. The critical faculty is brought into plav.

But we must go a step further if we have in view managenent,
so that the student, when he leaves college and begins to work oy
his own account, shall be in a position to be critical of the work
that he gets done, and not merely in the hands of kis foreman o
bailiff. 'We must not be content merely with describing. We
must ask ourselves about each of the processes. how manv mep,
how many horses, how much time, what will it cost step by step, and
criticise these costs in the light of the results.  Hore the real critical
process comes into play. The agricultural teacher dealing with.
sav, the potato crop, should have acquired for himself, by direct
observation, a picture of the practice of a successful potato grower
under certain conditions.  He has followed the crop through, e has.
found out the number of men at work and the wmount they did,
and he is in a position to sum up the coste.  That alone is a deserip-
tion which may be u great help to a student later on.  But if Le van
set alongside that a description of the methods of two other equally
good farmers and in different districts with the details of the alterna-
tive operations, the number of men on the job and the costs, [
should think he is entering his students in the art of being managers.
That is the first step. It has not got to end there.

After the teacher has been through the raising of crops and the
treatment of livestock as individual operations. he has got to get his
students into a perception of how a really good farmer schemes
out his work from week to week, and how, given a certain stall
at his disposal, he uses them to the best advantage. From my own
observation of practical farming there lies the difference between
the successful and the bad farmer-—the way in which a good farmer
has his work planned out and with a given staff always is reads
to throw in his strength at the right moment. Of course you canot
teach that but you ean awaken the student very much to the
necessity of thinking it out for himself,
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It is in that connection the college farm is going to he most
nseful for the purpose of the teacher. The college farm should he
run as a practical business proposition which is illustrating manage-
ment and which is a text-hook of the teacher in the lessons he is
giving. Every student should keep an exact diarv week by week
of the operations that go on on the college farm. and it 5}10{11(1 he a
diary with full details. Tt does not record “March 15th. sowing
barley on the 10-acre fiell.”  No. he savs “sowing barlev on thg
10-acre field ; wheat stubble ploughed in Novemher. wanted more
frosts, a little stale on top and wet helow.” Then should folloty
the operations, the horses and men to each and the time taken.
Further, the teacher should he giving the actual cash transactions
from week to week. The teacher taking his class on Mondav
morning will sav “ our bhusiness during this week i« so and so. .I
‘propose the men shall do so and ~0,” and he shows them how he
has schemed out the use of his staff during the week and the alterna-
tive in case the weather is unfavourable. It is in this wav we can
make our agriculture itself scientific, and not merely descriptive
of accessory scientific facts which may be of value but which are of
secondary unportance compared with the question of management.

When we get on to the second and thinl vear of teaching
we have to consider broader economic questions; the reason for
this or that branch of the business, why we are producing milk,
why we are fattening bullocks, ete. We can begin with a considera-
tion of the poliey of the callege farnw. for it is the one which is close
at hand, the one about which the teacher has the most dJdetails.
But neighbouring farmers are generally willing to help the college
hy disclosing enough of their accounts to give the teacher materials
for the diseussion of policy.  Now this means that agricaltural
teaching should be founded upon a svstem of cost accounting.
The future of efficient management depends fundamentally upon a
good book-keeping svstem fo begin with, and the constant use of that
book-keeping to check operating costs, so T think that the student
must be inducted early into the point of view of cost accounting.

We are apt sometimes to assume that we can describe the
risht method of farming. I do not think there is a right method of
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farming. there is only a hest compromise to adopt under iy,
cireumstances ax regards soil. climate, markets, ete.  The teach
object shonld he to get the student into a eritical way of eXamining
other people’s work so that eventually he will pass on to rriliuis;‘
his own work. The machinery for this is only to be supplied by a
sound system of costing. Therefore the teacher of agricultyp
should investigate costs for himself so as to establish a comparative
svstem of teaching., comparing A’s methods with B’s methods ay
discussing with his class how relatively thev arrive at the same
ends though one may cost a little more.  He is then in a position t
eriticise the whole conduct of particular farms, alwavs with the
management in view, and the results in cash as the fundament
test of the rightness or otherwise of the operation.

I do not think I need say arscthing more. 1 could lave
elaborated. but I rather want to throw out these suggestions fu:
vou to turn over for vourselves and see if thev will not strike on vour
hox and modify the methods by which vou teach. T am convinesd
that if yvou think about these points of the technique of teaching,
vou can make vour work more effective,



KIKUYU GRASS (PENNISETUM CLANDESTINUM, CHIOV,)!

BY
0. STADPF.

Ix 1911, Mr. J. Burtt-Davy received from Mr, David Forbes
of Athele. Amsterdam. Transvaal, a single voot of peculiar grass
shich he had collected on the shores of Lake Naivasha. Kikuyy,
whilst hunting there, the grass having attracted his attention hy
the partiality which the wild game showed for it. The root was
transplanted in one of the plots of the Botanical Station at Groenk-
loof. Pretoria, and soon established itself.! [t has since flowered
there regularly everv vear. hut not seeded. the origina! plant and its
descendants being apparently all functionally female In ™ The
Farmer's Weekly ™ of March 23vd. 1917, Mr. T A Melle published
a fuller account of the grass as it presented itself under cultivation.
the greater part of which is reproduced here.

“ Kikuyu grass (Pennisctum longistylon). says Mr, Melle, is
a perennial. running grass. and like the “kweek " forms a dense
tmf. Tt has branching. leafy stems. The leaves are flat and
spreading.  Kikuyvu has numerous stout rhizomes, as thick as a
lead-pencil, and by the growth of these a single plant may cover
anarea of several square vards, If grown in a vicinity where here
is not much moisture it will make verv little top-growth, but will
send out shoots and spread along the ground and establizh itself
firmly,  But in the presence of monsture it will put on top-growth.

* Reprinted foom Kew Bull, 1921, po &5

A preliminary note announcing the intrduction of the grass was pu
o the Department of Agriewlture, Union of Suuth Africa, 101011, pe 2t
the e Kikuyu grass for the it tine. i .

“\ short article by Mr. Bartt-Davy in the Agricultural Journal of Sauth .lf"u‘ﬂ: I}_
D 116-147, describes the experience ymined with this grss in the Transvaal }1\' fhfm aelsy,
and doals with its uses and disadvantages, [t also states the cirumstances ofits introduction,
nd that with some reserve it had heen referred at Kew to Pennisetim Tangistylunm.

( 415 ) 5

blished in the Beporl
Here also appears
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T have seen it grow 21 to 3 ft. high.  As yet it has not been obseryeg
to set seed in South Africa although it flowers regularlv at
Groenkloof Botanical Station every summer. _

Kikuyu is a summer grass, but will remain green until the iy
severe frost and will start growing again long before the veld grusses
At the time of writing our mealies have been scorched by frost ang
the veld grasses have become coarse and dry ; whereas the Kikuyy
is still putting ou growth and is beautifully green and succuleyt.
Its drought-resistant qualities have proved to be equal if not better
than any of the other grasses. .

Kikuyw may be considered as essentially a pasture grass
In districts where the rainfall is over 30 inches it might be possible
to get two or three cuttings a season.  What number of plants it
can carry per acre has not been ascertained, but it will probably
carry more than any other grass owing to its dense and rapid
growth, combined with its resistance to eradication. If a sod of
this grass be taken up, a few rhizomes (nnderground shoots) ate
always left in the ground ; these in two weeks’ time will send out
green leaves and soon re-establish themselves.

As Kikuyu can only be propagated by roots or runners, the
initial cost of establishing a pasture would be more than other
grasses that bear seed. This, however, is compensated for by the
fact that when it has been put in, provided there is sufficient mois-
ture in the soil to start it yrowing, it will take care of itself. There
is, moreover, no fear of it becoming choked by weeds. Although
Kikuyu is such a hardy and vigorous grass, it would be advisable
to well prepare the ground previous to planting as it will then
strike immediately and have an advantage over any undesirable
plant.

(@) Palatabidity. 1 can say with every assurance that Kikuyu
is one of the most palatable grasses. All stock eat it greedily and
will leave most grasses to get to it. If stock are allowed on &
patch of Kikuyu it will be seen that they will graze contentedly,
and when they have had their fill they like to lie down on it, for the
Kikuyu forming such a dense turf provides a very comfortable
rest,
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(B) Chemical analysis. From the following  table kindly
supplied by the Division of Chemistry, it will he seen that Kikuvu
is one of our most nutritions ygrasses : )
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Blanwzaad grass : i : ;
{Eragrostis 8p.) Ryl 638 | 43R 180 3450 543 1 343 1053 0868

Kikuyu grows well on anv kind of soil but thrives best on
moist viei soil.  We have it growing on alluvial vlei. on heavy
clay loam, on gravel clav, on red loam. and poor impoverished
stiff clay. On all these it is doing rematkably well. It 15 also
known to do remarkably well on sandy soils.

Like all other grasses Kikuvu has also its disadvantages. and
amongst these the chief are:

(1) It is a summer grass as it does not remain green throughout
the winter, unless watered and not subjected to frost.

(2) As it does not appear to form seed in this country, the
only means of propagating it is by runners, hence freight, which
involves additional expense. :nd it may happen that wlhen it
reaches its destination the ground prepared for 1t may not have
sufficient moisture to start it growing.  Although this is enumerated
as a disadvantage it mav also be considered as an udvautag‘e ;
vielding no seed there is no fear of it establishing itself voluntarily
m an adjoining field.

(3) Being such a hardy and persistent grower when once
established, it will be very difficult to eradicate. We have a good
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illustration of this on the Station. About a month ago we disj s
of large quantities of Kikuyu and the patch from which we togk
the grass three weeks ago was apparently quite clean but now i
beautifully green and almost covered with Kikuyu.

(4) Kikuyu is so aggressive that rio other plant can grow wity
it. This is o great advantage because when planted on the veld it
will establish itself against any of our veld grasses of minor feeding
value,

(5) There is a likelihood of a Kikuyu pasture hecoming sol.
bound and if this should happen, the field should be disked and
ploughed or harrowed.

(6) It is only natural that a plant of such vigorous growth s
Kikuyu would soon impoverish the soil.

Kikuyu responds generously to manure, for where there ar
animal droppings on a patch it will be noticed the grass grows there
higher than anywhere else.

Lawns have been grown from this grass around the laboratories
of the Botanical Division and on the terraces of the Union Buildings,
Pretoria. The bright, light green colour of the foliage forms
lovely setting for ornamental gardening. It will also nuke an
excellent field lawn as 1t forms a dense, soft and springy turf when
closely grazed or clipped.

On account of its ability to grow on practically any type of
soil and its creeping characteristics, it should be an excellent sl
binder, on dam walls, on sandy soils and on eroding slopes and
dongas.

Then again it can be recommended as a grass for planting
in a poultry-run. Fowls scem very fond of the leaves, and owing
to its aggressive nature it ean withstand the ravages of the fowk
scratching, etc.

As Kikuyuis easily propagated by cuttings, it may be cither
planted by cuttings or “roats.” Our practice is to take the g
out in sod, then cut it up into pieces about 3 in. square and plnt
it out 6 ft. by 6 ft., or 6 ft. distant between the rows and 3 ft. distant
in the rows. Our results have shown that when planted 6 (. b
6 ft. on fairly good soil, it covers the ground in a single season.
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Kikuyu being a summer grass the hest time of planting is during
the spring and summer rains, hut it can he planted as late a4 April
when the frosts do not occur before May,

[n order to recover the cost of preparing the ground for Kikuyu
it 1s possible after the last cultivation of mealies to put down Kikuyu
between the rows.”

Subsequently an attempt was made to introduce the grass
into Mashonaland.  The success seems to have heen cemplete, as
may be, seen from the following note in the Rhodesia Agricultural
Journal, XV (1918), p. 327,

“As late sa a vear ago it was mentioned in an article in the
Rhodesia Agricultural Journal (June 1917) that, despite all efforts
up to then, no pasture grass had been discovered suitable for
Rhodesta which formed a thick hottom and might prove useful for
grazing purposes. Sinve that date, however, our trials with Kikuyu
grass (Pennisetum longistyban) on the prevailing red svils of Mashona-
lnd have shown that this grass adapts itself perfectly to
local conditions. and fultils all the expectations that have heen
aroused from veports concerning its behaviour in the Unive.  The
fist lot of roots introduced by the Department of Agriculture were
obtained from the Potehefstroom experiment farn in March 1917,
Through delavs, these arrived in a seetningly dead condition, and
after a prelininary soaking were planted out. Practically no rain
fell after planting, yet by December 1917, considerable growth lad
been made and the runners hecame the somee of owr principal
propagation plots, A further lot of slips were imported from Natal
m December 1917, and were planted out one foot apart each way.
The resulting plot as it appeared in June 1913 is <hown i the
decompanying illustration.  The slips soon covered the ground
entirely, and the growth was so vigorous that the paths and adjoining
beds were invaded. The spreading power of this grass is one of its
Most remarkable features, and not ondy does it spread along the
surlace of the ground. but its runners penetrate dn\.vn\\'un.{s to a
considerable depth in the course of a single season. making its l}old
Upen the ground very firm, and rendering it Lardy against tramping.
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In view of its known excellent feeding qualities, its vigour and it
adaptability to Rhodesia, it can be confidently recommendeq,
It is expected that slips in limited quantities will be available fo
distribution during the coming season.” .

When in 1915 the first very meagre specimens of the wras
reached Kew from Pretoria they were recognized as identical wit),
some fragments of a Pennisetum which in 1906 had been received
from Mr. A. Linton among pieces of Cynodon Dactylon collecte]
at “ Linoru ” (evidently meant for Lamoru, the first railway statioy
west of Kikuyun). Both were then considered to be probably stunte]
and very much reduced forms of Pennisetum longistylum, a concep.
tion corresponding more or less to Leeke’s treatment of the plunt
as a var. clandestina of the same species ** congrua—et cum forma
normali evidenter consanguinea.” However, after the accession
of better matertal from Kast Africa, and the experience guined
in the Transvaal, namely, that improved conditions did not affect
the peculiar structure of the grass, it became evident that the
extreme reduction of the inflorescence and the stunted condition
of the vegetative parts were not casual features impressed on the
plant by an especially unfavourable habitat, but fixed and perfectly
definite characters of specific rank. This was also the conclusion
Pilger came to when describing the grass which he had from Lamorn
(collected by G. Scheffler in 1909), as a new species, Pennisetim
inclusum (in Engler's Jahrb., XV, p. 200). Further search in the
literature on Pennisetum, however, showed that Pilger had been
forestalled by Chiovenda who had slready in 1903 (dnnuar. I
Bot. Roma, V111, p. 41) accorded the grass the status of a species,
taking up an unpublished name of Hochstetter’s *“ clandestinum
as nomen specificum.  Chiovenda’s species was based on a specimen
of Schimper’s, 2084 (no locality stated), which is not represented it
the collection at Kew and the British Museum at London, nor was
the species itself recorded in the Index Kewensis. Chiovenda’s
description, however, and his figure leave no doubt a3 to the identity
of the plant. Thus the Kikuyu grass will have to be known undet

the name proposed by him, namely, Penniselum  clandest-um
Hochst. ex Chiov. '
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1 and 2, Flowering Lrinehes in the fomnle

0y (1) and male stazes (frem Lamor, Schefiler,
i 3and 4, A flewering (3) and a harren (4) shaot (Groenkloof Botanical Station: euit),

3, R

V,nl :\ whole inflorescence of o female plant {Groenkloof). B, Upper glume. 7 and 8

m]ws of lower (7) und upper (8) floret. 8, Valvule of upper fluret. 10, Rudimentary
1ene asd mvn A o fosealn abowt 11 Part of @ cross scetion (inchiding widrib) of
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The two most striking features of Pennisetum clandes iy,
(see Figs. 1 and 2 on p. 421) are its stunted growth and procliityy,
the formation of very vigorous runners, and the extreme reductiyy,
“of the iaflorescence and its inclusion in the top sheath.  In habit it
resembles strong specimens of Cynodon Dactylon to a remarkall
degree, so much so that barren specimens of both may be all hy
indistinguishable. The anatomical differences are, however, obvigy,
as will be seen from the cross sections shown on p. 421 (Figs. 11 and
12). Grown in good and well-watered soil it throws up bame
stems up to 30 em. (according to Melle, 1. ¢, even 1 m.) Tigh wit)
elongated internodes (up to 7 em.) and long slender blades (up to
over 20 em. by 3-4 mm.), whilst the flowering shoots seen to remain
short (5-6 em.) even under such favourable conditions (Figs. 3
and 4). The reduction of the inflorescence (Fig. 5) affects not only
the number of spikelets (2-4), but also the involueral bristles which
are short, the longest not sarpassing three-quarters the length of
the spikelet, delicate and eplumose and have evidently Inst their
function ; further, the glumes, the lower of whiclh is quite suppresaed,
whilst the upper is merely a small nerveless or almost nerveless
scale; the lower floret which is reduced to its valve and finally the
stamens which are ocrasionally  arrested. the Howers hecoming
thereby functionally female (Figs. 6-10). The valves share the
relutively great number of nerves (11-14) with those of £ lonyistylum,
but they are narrower, longer, thinner and in the Jower part almost
devoid of ehlorophyll —no doubt in response to their conceald
position.  The genetic derivation of P. elaidestinum  from .
longistylum is obvious, but the power of reversion to its ancestrd
type seems to have been lost.  The reduction ¢f the inflorescences
to so few spikelets -and of these sometimes a purtion only ferttle—
must mean poor seeding, a loss amply balanced by the vigour of the
vegetative reproduction of the grass by runners and stolons. The
area of P. clandestinim extends from Eritren to Mt. Elgon aund the
highland of West Usambura. P, longistylum on the other fiaund
is so far only known from Northern Abyssinia, and the adjoining
parts of the ltalian colony of Kritrea.

The following is u description of the grass.
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B

Pennisetum clandestinum, Hochst. ex  Chiov. in Anwuar,
Ist. Bot. Roma, VII, 41, tv.. fig. 2 (1903). A hermaphrodite or
sometimes unisexual low creeping closely matting perennial with
creeping thizome and slender stolons with very short Internodes,
throwing up stagle or nwore often fuscicled short stout branches. the
underground portion of which is densely covered with downwards
more or less decaved leaf-sheaths.  Culnis (over-ground stems and
branches) very short, often hardly raised above the ground or growing
out into long reoting runners appressed to the ground and copiously
hranching to the right and left with the branches short. stout, closely
sheathed and shortly ascending (see note on cultivated specimens
below).  Leaf-sheaths closely imbricate, mostly 1'2-16 em. long,
very rarely longer, almost membranous. very pale. then turning
brown, distinctly nerved. glabrous or sparingly and shortlv hirsute ;
ligules reduced to a densely ciliate rim: blades spreading. linear,
gradually passing into the sheath. tapering to a subobtuse point,
1'25-5 ent. by 3-4 mm. (flattened out). tightly folded. then open-
ing out, subsucculent, more or less glaucous. glabrous or sparingly
and shortly Tursute. rough on the nargins and the subcarinate
nidrih towards the tip, otherwise smooth. midrib slender, prominent
below, primary lateral nerves 2-3, more or less differentiated
below only.  Inflorexcence reduced to a cluster of 4-2 (mostly 3,
trely 1) spikelets, subeessile and enclosed {or the greater part in the
uppermost leaf-sheath. the termmal spikelet shortly pedicelled,
the others sesxile, each spikelet supported by an involucre of delicate
bristles : bristles of the terminal involucere up "o 13, very unequally
long, the longest and strongest about 3 the length of the spikelets,
of the lateral involucres similar but much fewer and only on the
outer side of the spikelet. Snikelets  hisexual or functionally
unisexual, slender, linear-lanceolate, 1-1°75 rarely 2 em. long,
glabrous, whitish below, greenish upwards,  Lower glume suppressed,
upper ovate to ovate-rotundate. subobtuse, up to 2 mn long,
hvaline, obscurely few-nerved.  Lower floret reduced to its valve,
this lanceolate, long tapering, subacute, as long as the spikelet,
thinly membranous, 11-9 nerved. Upper floret ;: and markedly
Plotogynous or functionally ¢ with rudimentary stamens; valve
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very similar to that of the lower floret, but slightly shorter ; valyy),
linear-lanceolate, long acuminate, very thin, 4-2-nerved. Lodi e
0. Stamens ¢ with very long. protruding filaments (up to oy
25 wm. long) and dangling anthers, 5-7 mm. long, of the ¢
reduced with linear-subulate filaments slightly exceeding the ovary
aud empty anthers, 3 mm. long which remain permanently enclised
in the floret. Ovary obversely pear-shaped, attenuated into the
long-exserted filiform style which is up to 3 em. long, simple or
shortly 2-fid and finely plumose from below the middle upwards,
Grain (almost mature) dorsally compressed oblong-elliptic in outline,
over 2 mm. by I mm. long, brown; lilum punctiform, black
(Figs. 1-11, p. 421). P. longistylum (?) Stapf ex Burtt-Dave iy
Agricultural Journal, South Africa, 11 (1915). 147. P. I var.
clandesting, Leeke, Untersuch. Abstamm. w. Heimat d. Negerhirse. 23
(1907) 5 Chiov. in Aunuar. Ist. Bot. Roma, VI, 319 (190y)
P. inclusum, Pilger in Engl. Bot. Jahrb., XLV, 209 (1910).
Cynodon Dactylon, Schweinl. in Bull. Herb. Boiss., 11, App. 11. 31
(1894), not Pers.

Distribution.  Eritrea. Ocule Cusai; by the Déwra strean
near Saganeiti, Schwemnfurth 1257 (barren) ! Abvssinia; Sonen;
Sabra District, Nelenka, on drv spots in wet meadows, 2750 .,
and at Debra Eski, in dry grassv places, 2870 m., Schimper 398 |
Schoa, Ankober, Roth 62! Uganda ; Mount Elgon, common o
open ground in the bamboo zone, 2600 m., Dummer 361¢!  British
Bast Africa: near Lamoru, Linton 2151 and near the same place
in low bush at 3000 m., Scheffler 2941 Nairobi, Dowson 155!
Tanganyika Territory: West Usambara 1600 m., Eichinger
3294,

Melle (see above) has pointed out that Kikuyu grass i the
presence of water will put on top-growth and attain to a height of
24-3 ft. A specimen from the Groenkloof Botanical Station (11 .
Agr. 19059) shows such a drawn up shoot (Fig. 4). It is abwut
1 ft. long, with 11 or 12 leaves and the 6th and 7th internndes
measure 5 and 6'5 cm. respectively ; the corresponding sheaths are
roughly of the same length, whilst their blades measure 18 and 23 (.
respectively, by about 5 mum. when unfolded. The accompanying
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fowering specimens stand 5 em. above the ground, with about
7 leaves and blades 3-7 cm. long.

The flowers are as in all the allied species protogynous (Figs.1,2).
Reduction to a functionally female condition is characteristic
of all the cultivated :spo('imcns from the Transvaal as far as [ have
peent able to examine thens, and it also occurs in those collected
by Roth at Ankober; but whilst the anthers of the cultivated
5£)€('il]1ells were quite devoid of pollen, those from Ankober contained
peside some empty pollen grains numerous pollen-mother-cells
which had not got beyond the stage of division and were loosely
scattered through the anther which had dehisced.



THE MEASURABLE CHARACTERS OF RAW COTTON*

THE DETERMINATION OF AREA OF CROSS SECTION AND HAIR WELGHT
PER CENTIMETRE.

BY
GLADYS (. CLEGG, M.Sc.,
AND
SYDNEY CROSS HARLAXND, DSe, F.LS.,
The British Colton Dndustry Research Associution,

I¥TRODUCTION.

IN comparing different types of cotton it is necessary to
evaluate as accurately as possible all characters which are capable
of exact measurement. Tle properties of a varn depend ultimately
on the properties of the single hairs. so that it is important to studs
the latter in detail. It should be possible from the knowledg
gained to predict the hehaviour of the raw material in spinning and
manufacture, in terms of single-hair properties.  This paper supplies
data on two of these properties, namely, the mean area of crew
section of single hairs, and mean hair weight per centimetre of
length.

Mernops.

Sampling. The determination of the mean value of anv
measurable character in a sample of cotton involves a prelimiuary
study of sampling, since the accuracy of the mean may depend
largely on the extent to which the sample Is truly representative.
It has been shown that groups of thin-walled hairs oceur in pateles
on normal seeds, and that a whole seed may be characterized by
thin-walled hairs, if death of the hairs from various causes has Giken
place before completion of secondary thickening. Balls (Dr lojr

* Reprinted from Journ. Tedt. Inst, X1V, 12.
(42 )
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meni and Properties of Raw Cotton) has caleulated the number of
Jairs pet se'ed on some Kgvptian cottons to bhe about 8,000,
.AsSLtllliI}g this -numb(.ar to be approximately accurate for our purpose,
there will be, in a given sample of cotton, many groups containing
100 to 8,000 thin-walled hairs scattered sporadically through the
ample.  Where the size of sample for the determination of any
single hair property consists of only a few Tindred hairs, it i of
great importance to have the thin-walled hair randomly distributed
through the mass.  Probably the only accurate way is to select the
sample hair by hair from a lirge number of places, the disadvamfage
of this system being the amount of time consumed and the eve-
strain devolving on the worker.  The method adopted in n)btain‘ing
the results in this paper consisted in collecting a small sample from
the amount of material available, and then mixing thoroughlv on the
draw frame of the Balls sledge sorter, ‘
Cutting sections.  For the measurement of area of eross section
it is necessarv to cut sections from a laree number of randomly
selected hairs.  In practice. half the sample mixed in the draw
frame was nsed for the determination of har weight per centimetre
aud the other half for the sections.  The latter portion was combed
until the hairs were approximately parallel. and a bunch of a few
hundred hairs was bound round a wire frame, immersed in aleohol
for two minutes to drive ont air bubbles. and then transferred to
water.  An aqueous solution of gelatin. so concentrated ax to be
quite stiff when cold, was heated over a water hath until fluid.  The
frame was then placed in a tube and sufficient of the liquid gelatin
poured in to cover it completely. The tube and contents were
placed for three hours in @ warm oven, so that the gelatin remained
liquid, and the frame was then immersed in a mixture of 3 per cent.
farmaltin (40 per cent.) and 93 per cent. aleohol, in order to harden
the gelatin adhering to the votton. 1t was left in the hardening
solution for several hours, preferably overnight, and finally placed
in absolute aleohol for a few minutes to complete the hardening.
The cotton was then cut away from the frame, embedded in vaseline-
paraffin, and sections were cut with a hand microtome, and mounted

n glycerin-jelly.
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For the determination of area of cross section the hairs Were
drawn on paper at a known magnitication, either by use of a niiyy,
cope and camera lucida, or the projection apparatus. The Paper
drawings were cut out and weighed, the weight being correcte| Iy
means of that of a sheet of standard paper. '

REsvLrs.

Areq of cross section. The area of 20 cross sections was chogy
as a unit of convenient size, and the results for 50 groups of 3
obtained for the following cottons :—

(a) Trimdad native (T. N. 2), () U. 8. 12-16 (coarse Sea [sland),
(¢) Texas (Upland).

The mean area of 20 cross sections was also obtained fo
Peruvian and for a coarse Peruvian-American hybrid, in each case
on 600 sections.

The results are set out in Table I,

Tasig 1.

Frequency arrays of areas of cross section of groups of 20 hairs
in units of 100 square .

Type .. ee 2224 26 28 30 32 34 36 38 40 42 44 40 48 50 52 54 6 R
U. 8, 12-16 1 3 717 63 91

T.N.2 ., e 203 460711103011

Texas .. . 2153 9 6 312

Tvwo further cottons with still greater arcas of cross section were
worked with. The complete results are summarized below : —

z
Type Cromacion | Fobabla | Cefilnt (g
of 20 hairs error variability | one resilt
U. & 12-16 - 2 LF30 L5 . per cet
T.N.2 .. .. 32 035 s FETTI.
Texas .. . ® £0:37 92 . .
Peruvian .. . 54 0n 600, cross seotions ;
Peruvian hybrid . &8 ,, » " !
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With the type which showed the greatest probable error, it
was normally sufficient to obtain the area of cross section of 132,
or say, 140 hairs taken at random, when the maximum probable
error of the arithmetic mean was about 3 per cent.

The above results are probably fairly accurate for comparative
puiposes, but it must not be supposed that they represent the
actual areas of cross section, since it is known from a variety of
miscellaneous observations that an unknown amount of expm{sion
takes place when a section of a hair is cut. owing to the release of
internal tenstons, A section cut front one part of a hair may expand
more than another section cut from a different part of the hair.
Further, the amount of expansion may varv with wall thickness
from hair to hair. a hair with thick wall expanding more than one
with & thin wall. A rough analogy is provided by a compressed
sponge enclosed by a skin; if a thin section is cut, expansion will
take place. From this it will be seen that the determination of the
true area of cross section is an almost insuperable problem. Bearing
in mind the error involved in the above determinations, it is probable
that they are of value (Balls, loc. cit.) for such purposes as the
comparison of fineness of various cottons, though the more important
quality- degree of variability from hair to hair—would he hidden
unless each area of cross section were measured separately, a long
and arduous task.

Huir weight per centimetre. 1t haxs heen ponted out by Balls
(loe. cit.) that “ although the measurements of this characteristic
are not of direct use to the commercial growers or users of cotton
as they stand, it is quite possible that some simple, indivect or
mechanical method of obtaining the measurements may be devised,
and knowledge of them be turned to utilitarian account.  The four
components which could affect the weight of & lint hair are its length,
the thickness of its wall, the density of the cellulose of which the
wall is composed, its diameter, and its moisture content.........
In general ...... the weight of a hair will depend on its diameter
and the thickness of its wall.”

Balls made some measurements of this claracter by cutting
wniform lengt.hs out of the middles of samples of hairs, and showed
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that the ratio, fibre weight : breaking load. had a value i iging
from 2:60 to 326, and concluded that the breaking load of 4
is largelv determined by its weight, ie., by the thickness of the
cell wall. According to the same author, the probable ey, of
hair weight determinations s high, presumably OWINg tu the
sampling difficulty.

Estimations of hair weight per centimetre have been made o
the same five cottons, for which data on area of cross sectioy
have already been presented. The sample, after having  beey
put in sliver form by passing through the draw frame used in conme-
tion with the sledge sorter, was combed and reduced to a group
of hairs of convenicnt mass. A bunch of centimetre pieces was
cut from the nuddle of the bunch with a cutter consisting of twy
safety rtazor blades one centimetre apart. Groups ot 49 hairg
were then weighed separately on w micro-balance, and the resilts
plotted as a frequency curve.  The results are presenteld i

Table 1.

TasLe I1. ,

Frequency arrays of weights of groups of 40 hairs in milligrame.

Weivhts (milligrama) Mean

i —

t
Type 0048 0053 0038 0062 1063 0073 0078 0083 0UR8 D09T (HUOS IR K]

U. 8. 12-16 1 9 17 1t I - G A
N2 .. 2 3 14 21 7 1 P TH L
Texss .. I R N
Peruvian .. | (on 600 hairs) 4\ i
Peravian |
hybrid .. | (on 1,000 hairs) [l
{
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{rom these results it may be caleuluted that from sy to 160
pairs are necessary in order that the prabable error of the arith-
netic mean shall be about 3 per cent. The ASSWIPHon is invelved
fhat other cottons will not be more variahle in respect of the distyi-
ption of weights of groups of 40 hairs,

The apparent deisity of entlon, By the wsual accepted methods
of determination. the densitv of cotton is 133 10 1-50, Using the
Jata obtained for area of eross seetion and haiy weight per centimotre,
the apparent denaty can he calenlated, A preliminary series of
aervations gave figures for apparent density of 10 to 1°2, \\'hi(;h
mdicated that the structure of the cottan haiy o= porous and not
continuanis, st conchusion which many hotanical workers hal already
reachiedon - ather aronnds Tt s better 1o wse <peific volume
istead of density. however. as the amount of pore space ¢ then
he expressed s a percentage.

In an Indian cotton. Bharat hapas, the speciic volume i
063 c.c. per gram. using the accepted density fignre of 1-30. Actually
by caleulation from Jair weight per centimetre and avea of cross
section, 1t 1s 088 e per grant, Thus 0023 c.el or 30 per ceut. of the
volime 15 pore space. The question thus arises whether different
eftons vary in pore space. Determinations for four eottons of

wiloly different degrees of fineness are placed helow @ ~

Pore spaee,

T, . . T Npecitie vohime
Txyx Apparent density Npecitie v Jer cont.
| ——
.
TN 2 . aut : 103 kh
[ U I . 1143 ; [ERIN 5
Pexas L . el : | Rin it
Pernvin by bk - G | Tl 41

It will be seen that the pore space varies front 32 per cent. to
1 per cent., and the variation may either he significant or due to a
orking error.  The avea of cross seetion has already bern stated
0 he ton large, owing to the unknown expansion which takes pla.e
vhen the bair is cut, and there seems to be no way of finding out

v
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whether the expansion is greater for a coarse cotton thay e,
Greater expansion on the part of the coarse cottons woull resulg
in a lower apparent density and a higher specific volume, Besaring
in mind, however, the working error, the provisional conclusii, gy
be stated that the finer the cottoa. that is, the lower tlie .y, o
cross section, the greater the apparent density and the lowey g,
porosity.

Work on bleached cottons would show whetlher the Varhitiogg
in porosity observed are related to differences in dyeing properties.
but such differences would be most easily detected by actual dyving
experiments.

SUMMARY,

L. The necessity for quantitative investigations on the Proper-
ties of single hairs is emphasized. and methods for the eviluatiog
of mean area of cross section and hair weight per centimetre e
described.

2. To obtain a mean value subject to a maximum probaile
error of not more than 3 per cent. of the mean entails great e in
sampling, and the following minimum number of observations : -

140 for area of cross section,
80 to 160 for hair weight per centimetre,

3. Data on area of cross section and hair weight per centimetre
are presented for five cottons, but the existence of an wnkiowt
amount of expansion when the hair is cut renders the tigures forare
of cross section of doubtful value except for comparative purposes.

4. Caleulations of specific volwme, apparent density, anl
porosity of four cottons show that the amount of pore sbace varies
from 32 per cent. to 4] per cent. and, in general, the amount of pore
space increases with the coarseness of the cotton,
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IRRIGATION AND INTERCULTIVATION,

For some vears the writer has heen considerably interested
in the conflict hetween irvigation and intercultivation of Crops.
In any irrigation scheme the general slope of the land nust he
sufficient for the water in canals and feeding channels to flow
steadily 3 but the surface of each plot to be imigated must he almost
level 1 so that. in practice, either expensive grading is necessary
or the plots are small because of the nunierous contour ails necessarv
tohold the water approximately t the sanme depth all over the plot.
Usually a compromise hetween the two is arrived at. but almost
always the individual plots are too small to allow of intercultivation
af the growing cvop by bullock-drawn implements, Tt is generally
acreal that Jieavy drrigation followed by cultivation, at longer
mtervals, is better practive than applving the same amount of
water i smialler doses at shorter intervals : but. with the usnal
seatems of drrigation. ondy hand cnltivation s possible and this s
very expensive and generallv badlv dine 5 =0 in practice It is very
alten omitted and. instead. nore water is oiven when the sal looks
divo Water is probabiv generally cheaper than hand Tabour.,

Intercultivation by cattle vonnotes turning space 2t the ends
sl the rows and w certain mininon length of rows to keep the time
seepled I turning as againsi that emploved i actual cultivation
it reasonably low figure.  The tarning space nay not be entirvely
asted from cultivation as a cateh crop may e sown when the main
aopis oo farge for further cultivation. Probably from these
Polnts of view 10 elains is & convenient minimun length of plot.

The matter is further complicated in the cultivation of drained
lnds in Chota Nagpur for sugarcane by the fact that we want the
lands sufficiently sloped for free surface drainage i the monsoon.

{433 )
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If the slope is sufficient for really good swrface drainage, theie )
be heavy wash if the furrows are too long.  In practice w shipo
6to9 inches in 100 feet and furrows about 10 chains long <o
satisfactory, and of course the steeper the slope the shorter th,
tarrows.

These furrows are usually irrigated by turning into ope the
stream from whatever is the water supply and letting it fow 1l 5
looks as 1if 1t will reach the other end. Then that furrow is lose]
and the stream turned into the next, and so on. A coolie i vequir
to turn the gtream from one furrow to the next and wateh for bt
in the farrows, ete. Often, on Tand where the furrows are ill-defined
or shallow, two or three coolies are kept husy keeping the stream in its
proper furrow.  Seonring, exposure of cane setts and waste of water
seen inevitable if the supply of water is ut all wnple.,

A system of automatic irrigation is menttoned in the ™ Agricul-
tural Journal of India " (Vol. XIX, Part [1) and more fully described
in the Bulletin of the Hawatian Sugar Planters’ Association o
“The ITrrigation of Sugarcane in Hawail,” and the writer has hee
experimenting with the adoption of the principle in some of his cane
irvigation.  The field in which the attempts were made is 22 acres,
11 chains long and 2 chains wide with a slope of about 9 inches pe
100 feet, not vet untform. and the cane is newly planted in furrows
running the lengtloof the field and 4 feet apart. The water supplyis
at present free flow fronva tank above, through 2 imehes pipe g
full.: Formerly by running the whole flow into successive single
furrows we trrigated 10 fureows per day. Two conlies were kept
busy controlling the water, setts were exposed. some seourig
occurred and the furrows were dry enough to cultivate on e
seconrd day after watering.

Now we have made furrows across the end of the rows af the
high end of the field with their boundary ails horizontal. [ach
furrow commands 8 lines of cane. A little water wag run into the
first cross furrow and then 8 pipes (uncut country tile pipes of 2 niches
mouth) were placed in the ail next the cane, all exactly at wate!
level, and the supply pipe was opened. As the cross furrow slled,
a trickle of water flowed through each pipe and seeped, rather than
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fowed, along the cane row. The whole was then left to look after
itself. Occasionally the jemadar, gur-making in the next plot,
wandered over; and if he saw the flow of water in one furrow
lagzing behind the others lowered its pipe a little. Tn the evening
the water had seeped to the end of the 8 rows of cane, and
judging by the side seepage into the ridges each line had a very
thorough irnigation.  There was no scouring or exposure of setts,
no coolies had been emploved except for an hour in the n:orning
starting up, and the furrows were not drv enongh to cultivate il
the third dav after watering. when good cultivation was given.
Most of the setts have germinated und the next irrigation 17 davs
later found the sotl very damp 3 inches helow the surface.

Of course there are prohably various drawhacks. For nstance,
the actual amount "of water seeping into the soil probably varies
Largelv at the two ends of the furrow. and it may be difficult to get
heavy trrigations on to the land by this methad.  Inereasing the
pertod of How into the furrows and adjusting it <o that it just reaches
the far end without serious overtlowing would Tielp both.  But there
% almost certaindy an optinnon length ol furrow for any particular
Jope and texture of soil. 1t seems likelv, however. tiat, working on
wme such system as this, we can effect 1 reasonable compromise
setween irvigation and cultivation. not only for voung cane but for
ther crops grown in lines such as cotton and vegetables, and
widentally malke hetter use of owr avatdable supply of water and

ronomize copsiderably in hand kibowr, [P Crage.

A GALL-FORMING THRIPS ON CALYCOPTERIS
FLORIBUNDA : AUSTROTHRIPS
COCHINCHINENSIS.®

Tur writer had occasion to visit the Taliparamba Pepper
Farm. Malabar, in Mav 1923 and later on in September-October
1923, anl in the (‘num; of an examination of the varions wild plants

- the farm he came across certain characteristic galls onone o

—_

ceience Longrese. Bangabie, 1924,
 Note read at the Zooksseal Scetion of the Todian Scienve Congress. Bangabore, 1924
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the wild plants there, viz.. Calycopteris floribunda (Nut. (.
Combretacea). This plant is & small shrub generally growiny iy,
a bush and is said also to put forth long branches in favour,
places whereby it climbs trees like « twiner.  The plant goes uide
the local nanie of “ Pullani ™ in Malayalanm.  The galls are wlyy
full-formed rather large struetures reacking a length of two 10 ty,
and a half inches. generally roughly elliptical i outline, sonewlyr
flattened, but with the surface deeply wrinkled and convilutel,
They were generally found formed at the axils of the leaves |\
close examination revealed the fact that the gall was in realitv 4
bag-like structure and that they invariably showed the preseme
inside of numerous specimens of a small black thrips i different
stages of development -little elongate oval whitish eggs, the pale
greyish larvee, and the mature black adults. In vers old specimen;
abundant signs of the attack of a Pvralid caterpillar (not reared)
were noticeable.

During the second visit in September-October 1923, the writer
met with numerous examples of the galls in the incipient stages of
growth. An examination of such voung galls - which were notud in
various »tages of development and a careful dissection of thew
structures have induced him to come to certain conclusions as to the
nature and origin of those extraordinary structures, which 1t &
the object of this paper to point out.

These galls are almost invariably axillary in their posion -
being almost alwavs found borne at the axils of the leawves o
terminal position, though it mav occur, is rather uneommon. — huthe
older galls the tissues are so overgrown and malformed that 1t
not easy to say which part of the healthy plant the gall repre.onts
It looks more like a malformed fruit than anything else. ln the
eatlier stages, however, evidences are more clear as to what it wally
is. In the half-formed ones the swelling is distinet and is horae ol
a stalk which it is casy to recognize as the stem of the voung shett
At the tip of the gall the rudiments of the young leaves of the shot
are clearly recognizable. The gall itself is a hollow structire
comununicating with the outside by » small hole between the Jeal
rudiments at the tip and is lined inside by a hairy epitheli ()
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s in the case of the surface skin of the young shoot. This hollow
trueture is invariably peopled by varving numbers of the adult
Jwips and in addition contains numerous eggs and young ones of the
ame thrips. Tn instances of still earlier stages of development,
he wvall 1s but slightly formed, but is still a sort of hollow stalk in
shieh 2 or 3 thrps are busy laving eggs and rearing their offspring.
[ few cases very voung buds in which an adult thrips was insinua-
ing itself between the voung mdiments of the leaves at the tip were
dso noticed. From these observations it appears to the writer
o be clear that when fresh shoots are put forth by the plant after
e monsoon, the adult thrips come out of their places of hiding
wide old galls and go n search of voung shoots, Thev crawl
setween the leal rudiments at the tip, and reach the growing bud
n which they appear to attack the meristenatic tissues in such a
way that while the central part ceases to grow. the sides begin to
ngthen and ultimately cause the formation of a pocket-like strue-
ture at the tip of the growing shoot.  The wall is therefere a hud
tshoot gall—in wlich the development of the growing point is
thecked and a hollow outgrowth is formed varrving at the tip the
leal rudiments.  The colony of thrips lives inside  these hollow
galls, breeds and inereases,

The situation is often complicated by the fact that a Cecidomyiid
taggot also causes blister-like walls in the voung leaves of this plant
ad sueh galls are also fonnd on the walls of these Thripid galls.

These galls were called © Fruts ™ by the people about Tali-
putmba and are known to have medicinal properties. heing used
i preparations for skin diseases by the local physicans.

These galls were found by Mr. T. V. Ramakrishna Avvar at
Mundakavam and Tenmalai i Travancore and reported to he used
similarly for skin troubles, and were recently collected by Mr. JL A
Mulivil from Gurpur in 8. Kanava District. and it is probable that
this thrips will he found throughout the West Coast.

The writer is indehted to Prof. H. Kamv, Zoological Museum,
Builonznrg, for his kind identification of these tiwips. He des-
eribed this species from speciniens collected in South St and
Cochin-China. {Y. Ramacuasvra Rao.]
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FIRST PLANT BREEDERS’ CONFERENCE, BOMBAY.

In the Bombav Presidency, plant breeding as a sepua
activity of the Agricultural Department has of recent years groat]y
increased in importance and in personnel. It was felt that the tin,
was now ripe for a conference of all those engaged in this braneh of
scientific work, and accordingly the First Plant Breeders® Conferene
nmiet at the College of Aguiculture, Poona, on April 14, 15 and 16. 194,

The niembers of the conference were thirtv-one in all.
included the Plant Breeding Expert and his graduate stafl. the
('otton Breeders. the wen specializing in the bhreeding of yive,
sorghvm. wheat. tobacco. and inferior millets, the  Horticultwist
and his staff. und the Economic Botanist and his staff. [ W
Buens, Principal of the College of Agriculture. presided throagho
the wthering.  Dr. Ho Ho Mann. Director of Agriculture. Bomlbay
Presidency. opened the proceedings with an address emphasizing the
need for severe setentific treatment of our problems and the sueces
hitherto achieved. A variety of  papers  were presented il
discussed, the most impertant and most dise ussed subject e the
terpretetion of the resnlts of field experiments. The recent work!
of Faulkner. Sarkar, Pomell and Lestie Lord was freely cired i this
connection. and muel Paninating original information was supplied
from the work of the memhbers of the conference. Work done o
special erops was reported and eriticised. certain methods of
standardizing methods ad measwrements were agreed o, and
recommnendation ade that the meeting should be an sl
fixture and the next meeting be held in Surat. The social sl
wats not neglected. the members entering into the college games and
also entertaiming to tea Dr. and Mrs. Mann who were about to
proceed on leave.

*

FIGHIING THE BOLL-WEEVIL: RENEWED AMERICAN
CAMPAIGN.
A sereian correspondent in Washington  writes in " The
Times Imperial and Foreign Trade and Engincering Suppl(‘l“"“‘-“

Sy Jour Dndia, X1V, 50 XVILL 30 XV, 50 XIX. N
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Stabilization of cotton production through the control of the
holl-weevil is the object of an aggressive movement Just launched
hy the combined business interests of the United States. as represer-
ted in the Chamber of Commerce of the United States. The drive
against the holl-weevil will he conducted under the auspices of the
National Chamber’s Agricultural Bureaw. in co-operation  with
130 local chambers of commerce in the cotton helt.

In a statement announcing the movement the National Chamber
puinted out that " steady decline in the production of cotton,
accompanied by an inerease i the price of the American staple,
has heen reflected in increasing activity o the part af the foreion
fiovernments to develop potential cotton aress ontside the United
States. ax wellas ima slackening of demand for finished mill products,
Students of the situation are asking whether at the present rate of
production of cotton i the United States the world demand for the
raw product can be met unless new cotton areas are brought into
plav. While we do not believe that theve is any immediate danger
of the United States losing its position of dominance in the world
cottons markets. vet we are vonvineed that the sitnation: demands
more aagressive efforts 1o stabilize production.”

The National Chawber will sapply focad chambers of commerce
i the cotton helt with mformation for wse in the campaign. including
the following :

(1) Facts and tigures showing the trend of worlld supply
and of demand tor raw cotton
(2) Materal mdicating the part plaved by export cotton
i the preservation of the natinal trade halinee :
{3) .\ survey of the possihilities of meveased production of
cotton i foretgn lands
(1) Data showing the steadilv ineressing consuniption of
Amertean cotton by ow owne nitlls. with the propor-
tiotate falling-off in our cotten exports.

Information concerning the methods of weevil contral and
the manner of applving them and the work that is heing done by
banks and commercial organizations to stimulate the movement
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will be distributed, and the Agricultural Burean will act, as fur i
possible, as a clearing-house for all member organizations. Tl
Bureau is now devising a plan for organized stalk-destruction in 1l
autumn,

SIN MILLION BALES LOST YEARLY,

Tn fertherance of the movement, Mr. Julius H. Barnes, Presiden
of the National Chamber. ha just issued a statement dealing with (e
present  cotton sitwation from a number of  nnportant angles,
Mz Barnes’s statement, which showed that i 1923 the United States
exported 13 per cent. less cotton than in 1922 and 378 per cont,
less than the pre-war average. wroused the business interests of the
country to the importance of the campeign. [t was further showy
by Mr. Barnes that the boll-weevil now 1s preventing productiog
te the extent of about 6000000 bales a vear.  He added that this
falling-off of exports of an item which plaved so important a part i
the maintenance ol the American trade balance was a matter of
national concern,

O the important subject of the  holl-weevil Mro Barness
statenent sayvs:

This insect, though it became estublished on our side ol the
Rio Grande River in 1892, did not seriously curtail produetion of
cotton before 19H4. This 15 explained by the fact that inereasd
production of cotton i the area whiclhe up to that thne was
not infested by the weevl offset the damage wronght in the
area occupied by the pest. However. sinee 1914 the real blicht
of the insect hus been felt. In that vear we made our record
vield of 16,000000  bales. Nince then  production  steadily
has  decreased i spite of increased acreage. Between 1896
and 1914 the average per acre viell of eotton e this country
was 188 th. ; between 1915 and 1923 this vield shirunk to anaverige
of 155 1h.

REMEDY For THE PEST.

We do not agree with the British report that there is no ol
remedy for the boll-weevil.  After many years of painstaling
research which has given us more scientific data on the boll-we vl
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than perhaps on any other insect. there has been evolved a method
Iy which cotton can he produced in spite of the invader.,

Briefly summarized. this method calls first for maintenance
of soil fertility in order to secure a high noral production. and
the use of early maturing varieties of cotton and intensive cultiva-
tion so that maturity of the fibre may he hrought abont in the
durtest possible time, thus to win the annual rce against the
weevil,  These methods are absolurely essential for o maxinum
vield of cotton regardless of the weevil, Tt iy wldidition 1o and in
conjunction. with these the use ol an avsenieal poizon Las been
demonstiated to vield most encouraging results,

fn October 1923, at the call of the Lowistana State Bankers’
Assoctation. there was held i New Ovleans o convention for the
purpose of OFENIZING More aygressive aethon agadnst the weevil,
This convention premised its deliberatings upon the fact that cotton
prudurtiun in America not only i a national problem bhut an inter-
national problem as welll Our of this convention arose the National
Boll-Weevil Control Assoctation. which has been pur ona relatively
permanent basis for the purpose of utilizing alf possible agencies in
the task of awakening industry ws well as agricnlture 1o the inport-
ance of stabilizing cotton production: throngh more effective weevil
control. This organization s fumshing chagders of - commnerce,
hanks, and other grganizations wnd individuals with the A B of
holl-weevil control methads as fnaliv agreed upen Ly hoth this
association and the Association of Southemn Agricultural Workers,
which made a careful studv of the varims contrel measures now In
Use,

Beeause of the interdependence of agvieulture aud - industry
it is the common privilege of both these great groups to strive
for stabilization of cotton production in this countey. It is of vital
coneern to the hanking interests of the Fast no fess than to those
i the South that cotton shall vetain its place anmeng the foremost
itemny of export contributing to our Ameriean trade balance.

Such (‘P])Uttuniﬁvs to drive home the necessity - for ,
reach of chambers of commeree, bankers’

hetter

weevi] control as lie within "
and manufacturers’ associations, and other groups should be seized
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upon and made the most of. 'The Chamber of Commerce of t},
United States has taken due cognizance of this national prohly,
and through it the Agricultural Bureau has planned an aggressive
campaign which may aid in placing American cotton beyond the
danger of losing its dominant position in the world market. N
as an independent organization but through the hearty co-operatioy
of its member vrganizations throughout the cotton belt. {],
National Chamber hopes to render agriculture and industry this
aid.

Mr. Barnes also vointed out that in the United States the Tabou
problem was one great limiting factor in the possibilities of extending
the cotton area.  When it wus remembered that, as compared witl
corn. the amount of fabour required for the production of anacere of
cotton was 107 howrs as against 18 hours, and that 68 per cent. of the
labour in producing cotton fell before the time of harvest, it woul

be seen what an item this was,

A TREE-PLANTING MACHINE.

ArreNt1oN 15 drawn in the February (1024) Number of = South
AMrican Journal of hudnstries ™ to w recent invention desicoel
to facilitate the planting of trees. Tt is known ax the Duivel Tree-
Planter, awl the principle on which it works is that of taking wp the
rich nursery sotl wronnd the verg tree, with the tree in the centre,
aad planting the whole in the position whicl the tree i to ocenpy
permanently.  The roots are thus left undistarbed. and the tree
sufters nothing from its change of position, The removal 15 aceon-
plished by means of a evlinder which is placed around the tree and
pushed down into the soil. By this means a voung tree can e
rentoved with a block of soil round its roots nine inches deep and
nine inches in- diameter. The evlinder is then planted in the
designed spot and withdrawn, 1t i< elaimed that a young tree van
be planted out with the Duivel machine in the hottest sun at any
season of the vear without suffering any serious sethack, /o
Royal Sue. Asts, No. 3720,
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COTTON GROWING IN AUSTRALIA,

WE have received the following for publication: -

An authoritative wrticle dealing with the present position of
cotton-growing in Australia and the possibility of the Dominion
pecoming an important source of supply is published in the current
issie of the * Bulletin of the Tmiperial Institute ™ (XXI, 4). The
anthor, Mro Wo H. Johnson. who was at one time Director of Agri-
cufture i the Southern Provinees. Nigeria. recently paid a visit
to Australia to report on the suitability of different parts of the
conntry for cotton cultivation.

In 1788, Governor Phihp brought  cotton-seed fram South
America to plant in Svdnev. and sinee then many attempts have
Teens made to grow cotton in Austialie. The first hale o cotton
exported from the Dominion was produced in- Queensland in 1852,
With the help of prenaums paid by the Government and the high
prices ruling as a rvesult of the American Civil War. production
mereased and, in 1871, shipments from Queensland  amounted
to 2,602,100 . Subsequently, the mdustry declined. and. with
the exception of a slight revival e 18900 remained  practically
dormant until the last few vears. Considerable interest has now
heen again arotsed.  The Queenslund Govermment are encouraging
the growth of the industey by providing cottor-seed free of charge
for planting purposes, and by paving farners o gnavanteed price
for seedecotton ; assistance 1= alse heing rendered by tie Brtisi
Cotton Growing Association.  In 19220 an area of 7000 acres were
planted with cotton in Queensland and the vield of seed-cotton by
the end of August had amounted toover 33 million 1. M. Johnson
discusses the problems confronting the planter i the various region.s
where cotton-growing has been proposed and cancludes that the soil
and elimatic conditions in large portions of Queenstand, A\'m‘th.eru
New South Wales. North-West Australia, and in the Irrigan?n
Settlements of Vietoria. New South Wales and South Australia,
are well adapted for cotton nltivation. but carefully conducted
trials will be necessary to decide whether the crop can be grown

profitably on a large commercial scale.
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COTTON-WILT : A SEED-BORNE DISEASE,

TaE following is a summary of a paper by Mr. Jolm A, Elligt,
in the Jour. of dgri. Res.. XXIIL 51 -

The ecotton wilt organismy, Fusariune vasinfectum, Atk
jsolated from strongly surfacessterilized cotton-seed, indicating tha
the organism is at times carried on the inside of the seed-co,
The pathogenicity of the organism was  proved by inoeulation
experiments.  Artificiallyinoculated  seed carried  the  vidble
organism on the seed lint for at least five months,  The wilt diseuse
was introduced Into wilt-free soil by means of artiticially infecio]
seed. It is recommended that hadly mfected ficlds be rejected sy
source of seed for planting.

tx
RESTRICTIONS ON IMPORT OF PLANTS FROM INDIA INTO
SCOTLAND.

[¥ amplification of  Notification No. 360, dated 20k
February, 1924 {Agri. Jonr. Indin, XIXO 30 po 327), it s notitiel
by the Government of Dudia in the Departient of Education
Health and Lands (No. 825, dated 12th June, 1924) that a
Destructive Insects and Pests Order has also bheen passed by
the Board of Agriculture for Seotland, dated 23rd June, 1922,
the terms of which are the sume as the Destructive Inseets and
Pests Orders made by the Agricultaral Departments of Fngland.
Northern Ireland and the lrish Free State. The arrangenients
published in the above Notification which have been made i
India for the inspection and certification of plant consignnents
intended for export to Fngland. Wales, Northern Ireland and the
Irish Free State will also he applicable to plant consiguments
intended for export to Seotland, the original of the certifivate
covering which should be forwarded by the exporter to the Boand

of Agrieniture for Scotland, York Buildings, Queen Street,
Edinburgh. '



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS,
MEETINGS AND CONFERENCES, ETC.

His Masesty e KiNe-EspEron's Birtnnay Moxorps st
contains the following names which will be of interest to the
sAgricultural Department :

Knighthood. Tur Hox'mee Me M. S0 D Beriee, OB T1E..
V0. CBE, l.¢ N President. Connell of
State,
C.NI. Mo Fraxk Nover, CBEL 108 Secretare (o
Government. Development Department. Madras.
Rtao Bahadur. Mz, Paxorpaxe Ciyaor Parn MSe, Lode.,
Deputy Director of Aericulture. Sonth Central
Division, Bombay.
Rui Sahih. Banv Seisw Cnaxoey Bavargn F.OSD Off,
Assistant Agricultural Chenvist, United Provinces.
Basr Harinas Baxawrs Head Assistanr. Offico
of the Director of Agriculture. Bengal,

*
* %k

Mz, J. W, Buore. CoLE. CBEL LS (Madras). has been
appointed  Secretary to the Government of India. Department of
Edueation, Health and Lands. vier Niv Montagu Butler appointed
President ot the Council of Ntate,

ES
* %

Me. M. N0 A Hywvarn LORC (Madras), has heen appointed to
officiate as Under-Secretary to the Gevernment of India, Depart-
ment of Education, Health and Lands.

**‘k

Dk. W. . Harrisox. D. Se. has heen appointed to officiate
as Agricultural Adviser to the Government of India aund Director,
Agriculiural Research Tnstitute, Pusa, veee Dr. D, (ouston. C 10K,

( )
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granted leave for 3 months and 25 days. Dro W McRAE oftic it
as Joint Director of the Tnstitute and Mr. Jo No MUKRRI 4
Imperial Agricultural Chemixt.

*
X %

Me. M. Wyxye Savek. BAL, Reeretary, Sugar Bureaw, g,
has heen appointed to officiate as Imperial Agrealturist from 5
June, 1924, wiee Mr. G S Henderson on other duty. Mr. Avjan
Sigh ofliciated as Imperial Agrienlturizt frome I4th April 1y,
June, 1924,

* %

Me. .o Brees, Deputy Divector of Agriculivee for Aninal
Breeding. Bombay. has been appointed to officiate as Tiperial
Dairy Expert. Bangalove, ecece Mo Wo Smith granted leave for sy
months from 25th April. 1924,

*
*x %

Me. T, FoMas, B.Sel Deputy Director of Agriculture. Bombay
s heen appointed to offiviate s Director of  Xgriculture, s
Dr. Harold H. Mann granted leave for six montls,
«*x
Do W, Brexs, DScl Feovomie Botanist to Governmeat,
Bombay, has been confirmed i his appeimtment as Principal,

Agricultural College, Poona.
*
* *
Ox the retirement of Mr. J. B, Knight. MoSc. from 19th Apnl.

1924, Mr. B. 8. Parer, BoAa NODALNDDL has heenappaintul
Professor of Agriculture. Agricultural College, Poona,

***

Mr. B. 8. Paren, BAc. N.D.AL NDDL. Professor of Agricil-
ture, Agricultural College, Poona, has been appointed to officiate
as Deputy Director of Agriculture for Animal Breeding. Bomiay,
vice Mr. E. J. Bruen on other duty,
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Mr. V. G. GoxHarg, L.Ac., Deputy Director of Agriculture,
Bonibay, has been appointed to officiate as Professor of Agriculture
Agl.i[_‘ultural College, Poona, vice Mr. B. 8. Patel on other duty.

**x
Me. M. K. Pawar, B.Ac,, has been appointed to officiate
as Deputy Director of Agriculture, Konkan, vice Mr. V. G. Gokhale
on other duty.

*
* %

Rao Sanen Bumnvsuar M. Dessr has been appointed to act
as Deputy Divector of Agriculture in the Indian Agricultural Service,
Bombay, from 19th April, 1924. the date of retirement of Mr. J. B.
Knight.

»*s

Mer. T. Grusert, B.A Deputy Director of Agriculture, Sind,
lius heen granted combined leave for 15 months and 7 dayvs from
Ist Neptember, 1924,

*x

Me. W. M. Senvrre, AMIME, MRASE, Agricultural
Fngineer to Government. Bombay. has heen granted leave on
average pay for six months from Ist Julv. 1924.

#*x

Mr. (8. Paren. B.Ac.. has been appointed to act as Deputy
Director of Agrienlture, North Central Division, Bombay. vice
M. W J. Jenkins granted leave.

*
* %

Mr. ¥ R, Parxenn, MAL .(}o\'ornmnut Feonomic Botanist,
Madras, has heen permitted to retire from the Indian Agricultural
Nervice fram the date of expiry of leave granted to him,

.

Mr. B. Viswaxard. Officating Goverment Agriculturat
(hemiist, Madras, has been admitted a Fellow of the [nstitute of
Chemistry in London (F. L (\), as a result of examinations held

& few months ago.
7
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Mr. D. Ananp Rao, BSc., Deputy Director of Agricum”e,
Madras, and Rao Saheb T. 8. Venkatraman, B.A., Goverimey
Sugarcane Expert, Coimbatore, have been confirmed in the Indiy,
Agricultural Service from 10th June, 1924. Mr. Anand Rao wus
leave for one month from Ist June, 1924,

#‘t

Mr. C. TapvriNga Mupanivar, F.L.S,, who has been pronote]
to the Indian Agricultural Service from 3rd September, 1923
has been appointed Lecturing and Systematic Botanist, Agricul-
tural College, Coimbatore.

+*s

Mr. F. Ware, M.R.C.V.S., Chief Superintendent, Civil Veteri.
nary Department, Madras, has been granted an extension of leave
on half average pay for 14 months and 12 days from 11th Octaber,
1924, in lieu of study leave for 4 months previously granted to
him.

*x

Mz. T. J. HurLey, MLR.C.V.S,, Officer in charge of the First
Circle, Civil Veterinary Department, Madras, has been appointed
to officiate as Professor of Surgery, Madras Veterinary College,
from 1st July, 1924, vice Mr. P. T. Saunders on other duty,

***

Mr. P. T. Savnpers. M.R.C.V.S, Professor of Sureery.
Madras Veterinary College, has been appointed to officiate as
Professor of Pathology and Bacteriology, vice Mr. V. Krishnamurthi
Ayyar deputed to the Imperial Bacteriological Laboratory, Muktesar,
for training, ’

o

In modification of a previous notification, Mr. A. C. Douss,
B.A., Director of Agriculture, Bihar and Orissa, has been grantel
leave on average pay from 28th April to 25th October, 1924,

*»

THE services of Dr. H. M. Leake, Sc.D., M.A., Director of

-Agriculture, United Provinces, on deputation under the Government



PERSONAL NOTES 449

of Soudan, have been replaced at the disposal of the Government
of the United Provinces from 21st May, 1924, e has heen granted
leave on average pay for three months from the date of reversion.
**x
Mr. C. P. Mavapas, MA., B, Principal, Agricultural
College, Cawnpore, was on leave on average pay from 18th April to
1st June, 1924, Mr. P. B. Richards officiating.

*
x ¥

Svaip Munamman Raza Husaiy has been appointed to
officiate in the Indian Agricnltural Service as Deputy Director
of Agriculture in charge of Cattle Breeding Operations, United
Provinces, from 15th May, 1924, eiee Mr. C. I, Parr granted leave.

e
Mr. T. A Mitcer Browxue. C.E. MIME., Agricultural
Engineer to Government, Punjab. and Offg. Principal, Punjab
Agricultural College, Lvallpur. has heen granted leave on average
pav for four months from 1st June, 1924,

*
* k

SarDAR RaHie Kuarak Sivaim ML Associate Professor
of Agrieulture, Punjab Agricultural College. Tyallpur, has been
aranted leave on average pav for two months from 21st May. 1924,

***

Mer. Momasyap Anvrniag has heen appointed to officiate

as Deputy  Director of Agriculture, Gurdaspur Cirele, Punjab,
vice Malik Sultan Ali granted leave.

*
* %

CoLoNgn (. K. Warker, CLE. O.B.E. F.R.CV.S. Principal

of the Punjab Veterinary College, Lahore, Tas been granted leave

o average pay for 2 months and 27 days from 3rd April. 1924,
\ Tavlor, M.R.CV.S,

tonhined with the college vacation, Mr. W

Ofﬁriatving.
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ON return from leave, Mg. LEesLie Lorp, B.A., Deputy Ditecty,
of Agriculture, Burma, has been posted to the charge of the Northey,
Cirele with headquarters at Mandalay.

*
* %

O~ relief by Mr. Leslie Lord, Mr. W. M. Crarkg, MBE,
B.Sc., has been appointed Professor of Agriculture, Agriculturl
College, Mandalay.

*
* *

Dr. 8. K. Mrrra, M.Sc., PuD., has been confirmed in the
Indian Agricultural Service and in his appointment as Economic
Botanist, Assam, from 28th February, 1924.

***

Me. J. N. CHakravarty, B.A. MNA, MRAS, Deputr
Director of Agriculture, Assam, has been granted leave on average
pay for one month from st June, 1924. Srijut L. Barthakur officia-
ting.

o’

In eonsequence of certain vacancies caused by the retirement
of nominated members, the following have been nominated to be
members of the Indian Central Cotton Committee, Bombay : -

Mz. B. F. Mapax to represent (o-operative Banking.

Me. H. T. CoxviLLE to represent the Punjab Cotton Growing
Industry.

Mz. R. (. Broaproor to represent the Madras Agricultural
Department.

M. G. Z. MELL, to represent the Chamber of Commerce,
Tuticorin.



Beviews

practical Botany.—-By Diwan Bahadur K. Raxcacnar, A, LT

(Madras : Superintendent, Government Press.)

WE cordially welcome this book which is the third of the
publications recently contributed by the author to the study of
Indian botany. 1t is prepured from the material handled byu the
author and his colleagues for the exercises which were taught to
successive batches  of students of the Agricultural (ollege and
Research Institute at Coimbatore.  The book. which is divided into
three sections dealing with Morphology, Physiology and Crvptegams,
quite appropriately forms a valuable laberatory supplement to
the author’s excellent ™ Manual of Elementary Botany for India.”

We have read over the hook with great interest and find it to
he an extremely useful guide to the students of practical hotany,
even of advanced classes. and it is more so to the teachers and
demonstrator.  The selection and preparation of plant materials
and objects leaves nothing to e desived. There are appropriate
Hustrations in the three sections and some good microphotographs
are also reproduced.  The latter ave extremely nseful. Thetr value
would have been further enhanced had they been supplied  with
explanatory references by pomted lines to the contents. This
want is more particularly felt in the case of Figs. 1,3, 11, In
the portion on physiology. ene wonld expect to see more illustra-
tims. There are none of the latter to explain experiments of photo-
synthes's.  Such were specially necessary for experiments 7. 9, .«')(b)-

The four appendices, giving a list of apparatus. lnivmtevlnuq}le,
ete., provide all detailed information that may be needed for fitting
up a botanical laboratory that will serve {he purpose of tle teacher
and the taught.

( 451 )
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The author’s method of treatment of the subject diselos.s yj,
appreciation of the difficulties of the students and his consc. ey
endeavour to make the instructions clear at cach step. s g,
student progresses in the study of practical hotany as presenied g,
this book, more and more interest in the study is awakened i, Lim
to pursue the subject. The writer's aim mentioned by him i ¢,
preface—of not compelling the student to discover thing, f
himself but of kelping him by giving clear instructions and guidaye
—has been very well accomplished.

The book is a valuable addition to the literature on Iidlian
botany and we commend without hesitation this hook to studeyt.
and to teachers. [G. B. P.]

*
® ¥

Some Studies in Bio-Chemistry —Bv Some Students of Dr. Giusgrr
Fowrer, D.8c. Pp. 197, Dlus.  (Bangalore: The Phoeniy
Printing House.)

Tuis publication is a collection of 26 short articles and studies
in industrial and bio-chemistry, dedicated to Dr. Fowler on the
eve of his retirement from the chair of bio-chemistry at the Indian
Institute of Science, by the authors, some of his former students,

The range of subjects discussed is very wide, including, as it
does, problems connected with such raw materials and products of
industry as acetene, aleohol. fibres. lae, manures, edible o,
leather and tannery products, and wives the reader a slight idea
of the number and variety of problems connected  with indusiry
in India, the solution of which cannot he expected to be o
without the work of hacteriologists and hio-chemists, LLHW
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NEW BOOKS
ON AGRICULTURE AND ALLIED SUBJECTS

The Soil and its Management, by Merritt F. Miller. Pp.
vi4-386. (Boston and London: Ginn & Co.) Price, 7s. 6d.
net.

Beasts of an Indian Village : A popular account of the Common
Back-honed Animals of an Indian Village, by Douglas
Dewar. Pp. viii+13249 plates. (London, Bombay,
Calcutta and Madras: Oxford University Press). Price,
4s. 6d. net.

Farm Equipment for Mechanical Power. by Frank N. G.
Kranich. Pp. xv4405. (London: Maemillan & Co.,
Ltd.)  Price, 12 6d. net.

The Production of Field Crops: A Text-book of Agronomy.
Pp. 514. (London and New York : McGraw-Hill Publishing
(0.} Price, 17s. 6d.

Butterflies of India, by Chas B. Antram, FES. Pp. xvi+
226412 figs. (Caleutta and Simba: Thacker, Spink &
(o) Price. Rs. 0.

Eeonomic History of American Agriculture, by Prof. E. L.
Bogart. Pp. x-+173. (London: Longmans. Green & Co.)
Price, 6s. net.

Manuring of Grass Land for Hay, by Winifred K. Brenchley.
I'p. viii4+146. (London @ Longmians, Gireen & Co.) Price,
125. 6d. net.

Grassland Farming, Pastures and Leys, by W. J. Malden.
Pp. xxiv4314. (London: Emest Benn, Ltd.) Price, 30s.
net.

Quantitative Agricultural Analvsis, by L. G. )lalll.i.n and
R. H. Carr. (luternational Chemical Series.) Pp. xiii4-329.
(London : McGraw-Hill Publishing Co.) Price, 13s. 8.
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TuE following publications have been issued by the Imyeriy)
Department of Agriculture in India since our last issue :—

Memoirs.

1. Studies in Indian Tobaccos. No. 4. Parthenocarpy g
Parthenogenesis in the varteties of Nicotiana Tabacum 1., vy
Cuba and var.  Mirodato, by Gabrielle L. . Howard, M4,
and Kashi Rum. No. 5. The Inheritance of Characters
in Nieotiana rustica L.. by Gabrielle I, (. Howard, M4,
(Botanical Series, Vol. X111, No. 1.)  Price, Rs. 2 or 2y 94,

2. The Wilt Disease of Safflower, by 8. D). Joshi, B.Sc¢.  (Botaniel
Series, Vol. XIII, No. 2.) Price, R. 1 or 13, 6d.

Bulletin,

3. The External Morphology and Bionomics of the Commionest
Indian Tick (Hyalomma wqyptinm). by Mohammad Sharif,
MA., F.RAMS. (Pusa Bulletin No. 152))  Price, R, 1.

e port

4. Report of the Proceedings of the Fifth Entomologival Meeting,
held at Pusa from 5th to 10th February, 1923. Drice.
Rs. 9-8,






