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SIMLA HILL CULTIVATION.

By J. MOLLIRON, vk

.

Inspeetoratienoyal of Ayricuiturs su Idia,

Tue Sinka Wl district has a total area of about 100 square

miles. It oceupies the Southern slopes of the great central

o
o
chain of the Westrn Hunalavas, and  extends North and
East from the Punjab plaivs in the Unidialla Distriet to the
magmthieent snow-clad peaks of the nmin chain. The annual
rainfall 15 about 7o inehes, of which the greater portion falls
hetween June and September. July and August are generally
the nmionths of  heaviest raintall, CFhe railns cease about the
middle of September A spell of genial weather follows, Snow
usually falls several times in January and  February,  Hailstorms
are comton in March, Aprii and May, and oceur with consider-
able disaster to fruit treos occastonally in June. The wean
temperature in Sinda s 33, that of January and February 41,
and that of June, the warmest menth, i 67 . The lowest readings
reached in the course of the year vary between the ﬁ‘ut'lin;: pnint
and 137 below i1,

Most of the inhabitants in the Simla hills are agriculturists,
These include the Brahmine of the lower order —the Kaniyvats
who are Rajput descendants - the Kolis and other low castes. The
higher order of Brahmins and the Banvas are oxtensive land-
owners but do not directly cultivate. The Brahmin and KRanivat
gultivators are well-to do,  Their wodes of Tife are similar and
very comfortable.  The Kuli cultisators are poorer and have to
live simply and ceanomically.

The cultivated land mostly consists of terraces which have
been formed at large initial cost. The shapes and Sizes of the
1
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terraced fields depemd wpon the natural <lopes and contour of the
hillside. Where the navaral slope s steep, the fields are farly
bong and very ey Biadl eses the necessity of preserving «
level surface for retaduing rain water and for reigation, restricts
the =ize and shape ot cach terraced fiekl Where the natural
slopes are not very steep, the caltivatgd Lo asonot Tevelled. Tl
sloping fields are <ialll ol erosion daring the rains s presvented
by stone and carthen cindunkments and by diverting the tlow o
patural drainase channcls Somee fields are fneed with stonse
walls about ot foer hich or by headeess the foliage of wineh s
prunml for f“nli!l: x‘;\f!!'-, Jn'r[n m gt wheen :l':-min:_: I~ seant
Many fields, however we nnenclosed * Livigation for the terracd
fiehds is arranged tor by tapping natwral sprines, by leoddoag Ind
streams, amd by Deading the water i open clianels often long
distanees. Inomany cases numerous channels take off from
~single streas The magority e projectsad ard mamtaioed et
]wnp}r- \‘hc-lnm‘l\ow_ Thvrv are hee wrhls

The dimenston of 4 hotmp<tead inilicates the ctrenmstanees o
thee cultivator. Hi< holding generally sarronnd i dwelhing
The homestewds are ‘_'--lnvrAL”_\' wattered ~in;.{,_\‘ or i hetls uronp-
in places where cultivation i« possible. They are dotted here and
there from the Jower depths of the vallevs, to the ey upland.
which in winter are much exposed ta batter eodd  The arabile
holilings vary from £ to 12 seres, o this area support< asunll
about 6 individuals and with the commmn vrazing a conaderabl
number of cattle and other hisestock

[t 05 a watisfvine szht ro take a bird < eve view from the
higher ridge< of the agrienlture of these parts particularly whee
the autumn tints prevail  The flag rooted houses eaaly bal?
into the hillsides, the kale vard< and the litde orchards of cacl
homestead, tirst cateh the ey The dm-p redd patehes of amarantt
forim a pleasing contrast to the little ficlds of vellow ripeninyg
corn.  The autumn «awn erops helped by arrigation are freah and
green, whilst the pasture Jands have taken n tawny hue, The
little black cattle the buffaloes, the sheep, and the agile goats
are industrdously  weoking pastarage along  the natwork o
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[

foot tracks on the sieeper slopes.  These tracks possibly mark
the footprints of cattle aml sheep and  goats, which have
grazed on these hills ceuturies ago. Plate I is a rough
Keteh of a hamlet. The tall trees are pines from which the side
branches have been ruthlessly removed for firewood —a  common
practice in the hills. Plate VI represents o more typical hamlet.
The terruced tields in the foreground are occupied by maize.  The
dwelling~ are  <eattered promiscuously over the hillside, each
asually being isolated as iu plate 1L These isolated homesteads
are wuarded by arge Wil dogs which are dangerously fierce when
approached incautiously by strangers. It is rare to find many
homestends  close together s even the villages are small. The
homestends are grouped into circnits.  Each cultivator usually
builds his own house in a sheltered situation. The walls are
built of stones, and are plastered inside and out with mud, and
then limewnshed.  Bach house has usually two stories.  The
basement s used as a cattle shed and general storing place for
implements, fuel. ete.  The family lives on the upper floor. The
compartments are small. Lo and dark. This arrangement ixa
proteetion against eold but is quite insanitary. The roof is either
covered with flat slate-like stones or with carth of a consistency
which does not usually allow rain to penetrate.  The cost of o
house for an average family may vary from Rs. 500 to Rs. 1,000
vach.

Hillside grazing is common to u vircuit or to a group of
families, but the grazing snd hay obtained therefrom is not suffi-
cient for the cattle and other stock. It is supplemented Dy grass
and leaves wathered in forest areas.  Some forest area is assigned
to cach group of families. but this does nat lead to forest con.
servancy.  Fach landholder pays a «mall tax, not exceeding Rs. 2,
for the right of cutting fucl.

The hill cultivators and their families are assiduous workers.
The terraced fields are skilfully tilled. Crop after crop s taken
in rapid succession. The fields are mostly double cropped each
year. The beat land, however, produces as many as three crops

.4n 12 months The fertility of the land is, to some extent,
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maintained by washings from the higher slopes, but fairly heavy
dressings of ordinary manure are frequently given. This ix
possible for various reasans. The cultivator almost always lives
on his holding, and the waste of domestie life goes on to the land.
The number of farn animals which he keeps is much over the
average of arable areas of like extent in the plains.  The fudder
and litter gathered in forest arveas are considernble.  The yrazing
lands are extensive and the manure from cattle, sheep and goats
is to & large extent conserved.  The intensive cultivation requires
heavy manuring and the cultivators are fully alive to this necessity.
The dung heap of each holding is usually some distance from the
homestead. The cattle pens are littered with grass, leaves and
small branches of trees, and this litter with the dung, the absorbed
urine and the houschold waste, is carried to the general manure
heaps every second or third day.  This manure deeays sufticiently
to be applied at two scasons in the year, fe for the Kharitas well
as for the Rabi crops.  Sheep and goat manure 1s considered to
have high value. The professional shepherds bring  their flocks
down from the higher hills to the cultivated areas at particular
seasons, and are paid liberally in cash or kind for folding the
arable fields at night.

The farm implements are necessarily light to suit the draught
capacity of the small active work eattl-.  They are efficient for
keeping the land clean, for fine tilth, but are not heavy enough
for deep cultivation. The ordinary bullock-power and hand.
tillage implements are illustrated in plates 1N, X, X1 and XII.
The former, though miniature, resemble those of the plains in
general construction.  Seed drills are not used, but seed is broad-
casted or planted very evenly by hand.  Numerous ploughings
are given for spring-sown crops, but for second aututnn-sown erops
the plough is not used sooften. The preparatory tillage is always
careful. Most of this work is done by the plough (Plate 1X).
but a tined harrow (Plate X) and the leveller or clod erusher
(Plate X1) are freely used. The latter, when used after sowing,
helps to cover the seed and to form an even surface for irr gation,
The terraced fields are generally so small and so level, that
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SIMLA HILL CULTIVATION @ MOLLISON. 5
compartinents for cqual irrigation are only aceasionally required.
The erops are carefally handweeded. Al grain crops are reaped
with a sickliy tied into bundles and carried in - headloads to the
threshing tloors to be threshed ont under the teet of bullocks.
Fach thoor is roughly paved with flat stones or - with hard heaten
carth, is surronnded by sclow masonry wall and has a diameter
of 15 feet or more. Bullock carts are not used in hill cultivation.

'l‘h-- .'n'nMr |ll‘n(|u|'v :t\:lil:d-lv' l'nl' sil'v i- t'nn\(;.\‘ml fmm Yht’:
Honnesteads of the vallevs by bridle-paths to the main roads and
market centres byoeoolios or by pack animals The general
carrier of light weights isa eonly with a basket {Plates IV and
NI, The pack male (Plate TTT) i~ often very heavily laden.
The Hill coolios can cury astonnding welzhts for long distanees
at o hadting pace of 2 wile < an Leur or less. A heavy load s
carried usually i saek en the toent bk and <houlders of the
coalv, anad s Kept o pesition by oo thick ~oft rope which ix slung
rowuned the lnu'k:\-_:»- and 1= ﬂl[l}ml't-'ul om the 1'nn]_\"s forehead.
Pack mmles, pack ponies and pack catfle are ehietly used for carry-
e the agricuttural produce whiclhons exported. The lemg single
files o these pack amimals  are very characteristie of  the
teathie of the main roads and bveways ot the Sida hills They
uot onlyv eavry acricultuval, forest and other produce to the markets
of the platu., batt o a considerable extent they return laden with
the terehadioe of the cities of the plans and bring back spiees,
salt, tobaeco amd many other luxurics or necessaries,  The prinet-
pal RKicorif vrops are coreals maize (makka), rice (dhan). kodra
(I’u.\luc/'u,,, N R T TATTTA R mandal (/"/'r"'.~‘/~" caraeayer),  urid
(P heesend s pod v osi0 mung (Petseoios i), potatoes (alu),
anmaranth (e i atarns) o sesamu (i, turmerie
(habdiv,  The ehief Rodd craps ave the cereals - wheat (gehun).
barley (jaud @ the pulses s wram. lentil, and san (Dolichas lablal)
anad the aflseed sarson (rape <o) Walnuts, mulberries, peaches,
apricots, apples and pears.are the more commeoen fruits. In the
rains a large vaviety of vegetables are grown m odd corners near
the homesteads,  They are chietly native vegetabless but they

“inelude eabbages, cauhiftowers, turnips, carrots, Freneh beans,
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English vegetables of tine quality can, with caretul cultivation, be
grown very successtully up to an altitude of 6,000 to 7,000 teet.
The cultivation of fine varieties of fruit could bLe very largely
extended. Potatoes of good kinds and ot excellent quality are
now produeced in large quantities in the Shola hills.  The cultiva
tion is extending.  The export trade of potatoes ta the plains
has been stimulated by the Simla-Kalka Railway and provides
much trausport work to voolies and owners of juales, ponies,
buttaloes and bullocks.

[n nearly all agriculturvad operations the women ot the Jawe
castes work quite as hard as the men. The older childeen help them
to teed and tend the vattle, gather todder and tirewood. manure
the delds. wond the crops, reap atd earry home the harvest
The men doall bullock power nillage, son the seed, thresh cand
winnow the grun, carry the produce to market, and woda The
women of the higher agncaltural classes attend alnst cotinehs
rordorestie daties onfyv sund andike those of the fower castes are
not helped it eonkine by the men

The staple coreal foodrams oF agrealtanist< g geaod cirean,
stances are wheat maize, barlev and riees with the puaise < ran
avid, mung actme, mathe Maze s the ehiet el helween
September and Mav, and wheat, or wheat aml harley naxed. tor th
restof the year Poratoes e very generadlv aton, also native
vegetables, amd o Bw of the more common Foncehish veretables
Well-toado tanilies owninge bottaloss el cow s e a ;nm! de-ui
of ghees The poorer peopleare satistieed waith hinseed andd
rapeseed o) Plock wadr is the chiet form of <alt yeed Men and
women <moke tobaceo, bt the gl runks retran trome doine
=0 Hp(-n]_\‘.

The ineome derived From enltivatiom by o Barge famnly oy
small holding i stpplemented by that from absyhiary oeenpations,
as for instanee welling el and wrass obtained in foreats, cArTving
fll" u-‘;lvu‘u]lln-:\l l,rm‘nm. ot the ’,"-L,,.r 'Hh'l”\\ll“!a to ln:llkt'f, aned
m :rnuln‘;;: grain. Plate NIV illustrates o thour woll which i-
comituon in the- hilis ftoie wirked ],.‘. wWater power The water

15 diverted jpan, ;
Lverted B N e (T TTRNY T l"\ channel ansl woetden lade s
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carrted with suthicient full aud force to work a turbine wheel which
woves the nether grindstone, A will including the hiut over 1t
costs nhout Rso 300 The grain which is usually ground is wheat,
barley, matize and gram. The usual  rate for grinding 15 two
annas per waund of 82 1hs,

Plate XV illustrates the mortar. pestle. and sup used for
pounding and winnowing rec and other grains,  The women use
the sup very deftly in separating chaft and husk from grain and in
sitting husk from pounded grain or flour,

Plates Vo V1D V1L respeetively, illustrate a hill butfale,
a hill vow, and hill sheep. The hill cows and work cattle are
compact, active, little animals not unlike the Kerry cattle of
Ireland, 1u size and general conformation. They vary in eolour,
but the majority are black or very dark brown. A good cow s
worth about Re. 50 but only vields ahout 3 seers (6 Ths) of milk
when in tull protit. The butfadoes e much smaller aud more
active than those of the pl;tilh A milk hattalo costs Rso 40 10
Rs. 50 and ;_:i\t~.~ about o seers (10 Ty of nilk l{:til'\‘ for « few
months after calving

The Lill mules are vory sturdily baile and of very taie size.
Many are well aver 13 hands i heightt They are worth 60 to 8o

rupees vl A good donkey ware i~ warth s, 130 or more.



THE CATTLE AND SOME AGRICULTURAL
FEATURES OF THE KURNOGO],
DISTRICT.

By €. BENSON, wrac,

Latz Deputy Dirzetor of Agriculture, Mudras

Tae (vovernment of India. in their Resolution of Deceomber
Ixs1 on the Report of the Famine Commission. expressed the
opinion that the primary duty of the Provineial Agrieultural
Departments then being organized should be an analysis of all
districts. village by sillage, in oider to determine in which
portions of the country agriculture is precarious and also to
ascertalin - what agricultural  defeets exist. In Madras, sone
vears ago, this task wax entrusted to me and took the form of a
general survey rather than more precise village to village analysis.

The only district dealt with was Kuwinool, Tt was tor
purposes of enquiry divided into fairly homogeneous tracts or
agricultural divisions regardless of the artiticial boundaries of
administrative areas, and  the condition of these tracts was
submitted to a detailed analysis as time and means permitted.
From an agricultural point of view, the advantages of adopting
such a system are many and obvious, particularly in illustrating
by facts and statisties the trachings of Indian rural economy.
[ propose to show something of what I then leaant, especially
about the farm Iivestoek of the Kurnool distriet.

This district has an area of over 7,500 s(jinre miles, ane-
third of which is nr'(,'upim( hy forests.  The greatest l""g”l from
north to south s %0 miles and from east to west 110 miles.
Over such a wide ares it is natural that great diversity should
exist, and this diversity is increased by the fuct that the distriet
18" traversed from north to south by two rangex of hills— of no
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areat height it is true--bhut suthicient to intercept and modify the
How o¢f the monsoon currents and hence the rainfall and its
distribution.  Added to this. the soils are many and varied, and
thus the agricultural conditions of different parts of the district
are also diversified. T respect are they more so than in
regird to cattle-breeding and managanent. In some parts eattle
are largely bred o in others, there is practically no hreeding at all,
and the ryots ddepend for their work cattle on imports from the
neizhbouring district of Nellore (or Ongole,

Speaking venerallve the district stands from about <ix to
sinteen haadred fect above seacdevels with hills in some places
exeeeding 2000 feet i altitade. Tt is oecupied adniost through-
aut, except oo the  northewest, by sedimentary rocks which
fargelv dntluener the charneter of ats soils. The drrigational
tacthitios are !nnﬂ])' poar and not (':ilh‘lhl" ot great tlt'\e*]nplnvnt:
though in some tracts the underground water-supply s good and
wight be wore largelvy usead than it now <0 The raintall =
moderate and precarious. 1o only within comparatively recent
vears that aceess to the distrret by ratl has been provided, whilst
other communieations are poor in many parts. though  their
.Ill:\lit)‘ (lt-[n'ml\ ];n')_n-l‘\' ot the nature of the sl o ditterent
localities. The  population, thonwsh at fiest sicht appearing to be
extremely sparse, s not oo realitys for the meidenee s redueed
by the Targe area of forests that exist. The population is fairly
uniform throuchout the distriet as a0 wholeo T parts there i<
much j_(«ltﬂl M»il. but the prm';-n'inn\ character ot the raintall has
rendered the Kurnool district one of the worst “famine ” distriets
i the Madras Presideney, and agriculture i~ earried on there
under great ditheulties,

It s not with agriculture generally that T propose to deal in
this paper, but with the cattle of the district. And in this
choiee T think there is reason, for on s eattle the rvot depends
almost cntivelv. They are the motive foree tor nearly all tllage
aperations and the source of the greater part of the manure he
tuses, and thus they are of ontstanding fmportanee i the rural

ceonomy of India. Little effort. however, scetns to have been
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made to collect accurate details about cattle in any Province in
India. I have long been convineed that, in Madras at least, the
data available for torming an opinion ot the tilling and manuring
torces of cattle were utterly  defective  any tigures the village
aceountants chose to submit being aceepted without check or
guestion.  Une of the tirst things that was before me, therelore,
was to obtain tairly tull and fairly accurate statisties on this
matter. Tt involved much labour aud the detailed checking of
many hundreds of returns.  The result was not without its value,
tor T believe that, in my account of the Kurnool district, 1 placed
ou record data which should serve as a veneral check on livestock
~tatisties as prescribed by village aceountants,

In the course of my survey, | divided the district into
uinecteen agricultiral tracts. Some of these were of cotnpara
Ii\"slv\' sllm“ e, ol lhr: -'nlldilinn.\’ of \\'hit'h il :_[H\'t‘l‘llv(l l»{\
the existence of a large wrigation tank, being only 15,700 aere~
i area ;. but most of them exceeded o hundred thousand aeres
extent, whilst some were three or four times as large acain,
Each ot these tracts differed in some important agricultural
character from those adjoining ir. thousgh dithrences of <ol
chiely intlurenced the grouping adopted.

1 propose to de-ad in this paper in detial with two only ot the
Y tract~.  OF these, ome, with an area of nearly 424,000 aweres,
is FUBA Y iilt: nln'H lll;iill wf‘ 1‘!‘}/!!'/'/. (F1 5 M;u'k cutton nnil. ’”H‘
country i= tertibe and thee lli'”lllt' t-nmpumtivn-iy prosperous. It
is almost treeless exeept where the villages eluster along the man
watereourses,  and drvigation i~ contined to one or two tanks
broigation from wells s scareely practised, there being abow
177 acres of crop grown withont for every acre irrigated from
well, and the soil is not gencrally of o character suitable for
rigation. The principal erops of the tract are w late variety of
sorghum and cotton. At the time of my sarvey, sbout 17 per
cent. only of the total area was not available tor cultivation, and of
this nearly halt was included in village forests and grazing reserves,
Besides such area and a very small proportion of the aceupied
land lett untlled, there was no public grazing ensily accessible 1o
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the ryots.  Forests at no great distance ave. however, yrazed by
ryots” cattle in times of drought. Within the tract, at the time,
96 per cent. of the arable land was in ceeupation, and of this the
normal proportion cultivated from year to vear was 94 per cent.
Nearly the whole of this cultivated land depends on rainfall unly.
The average assessment of the unirrigated vecupied land was then
very slightly over one rupee per acre. The holdings averaged
about tifteen acres cach, 12 per cent. of the area wasx held i
oceupancies ot about three acres, and 25 per cent. in holdings of
the average of 15 acres. The tract shows quite o number of
targe holdings tor Southern ITndia.

The other tract with whicli I prapose to deal has an area
of about 320,000 acres, wencrally of thin poor soils though a few
patches of superior quality exist. This tract forns a plan lying
sutside the Fastern Ghats with valleys running up inte the
Nallatalnis. The traet 1~ almost hare of trees and i~ surrounded
generally by the baoe tootidls of the Nadlamalais. The
;u-m-»ilrilit)‘ of the Ingher jungles on those hills vheourages the
heeping of stock. Besides the miore distant jungles alluded to. of
the total area there was at the thine of iy sue ey sohie 27 per cent.
reserved from ocenpation, of wineh nearly halt” was then included
movillage forests and grazing reserves 66 per eent, of the arable
arew was then i cecupation : theretore, rather more than half the
total areas ineluded i the villages of the traet was available for
public o= conmmon ficld " wrazing s and hesides thiss onan average
of years, over 2o per eent. ot the Tand nwuputinn was not tilled.
The greater part of the cultivated land o this tract -{cpvnd.\
chictly on rain, about o per cents was irvigated from works, and
sore than 1o per cent. trom wells, The well rgation is a Very
mportant feature of the traet.  The quality of the land i
secupation is shown by the mte of assessnent, e/, S as. an acre,
The value of well irrigation has not enhaneed the assessment. 1o
this traet erops are earlicr thau in that previously mentioned ;
"H'nl‘l)‘ two-thirds of the .\n\\ill:_{:i vecur before the end of August,
tood deal, however, of really Jate sown crop is also raised, as the

PCt reccives  a fwir amount of  ain during, the north-east
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monsoon.  Cereals, of which the most important are Sazza
( Prrinisetin), Korra (Netarta) aud early sorghum, pulses.—chiefly
horse-gram  (Dolichos)—castor  and  cotton are  the  chiet
crops.  The two latter oceupied about 15 per cent. of the
roun:
only ten acres inextent.  More than half the avea had holdings that
averaged about seven acres : only 34 per cent had holdings

cropped area.  The holdings are small, averaging all

which averaged about 1% acres. There are practically no large
holdings in this tract.

From the description wiven above, it will at onee he
recognized that the two tracts, which 1 nated respectively the
Kundér and Dupid tracts, are, agriculturally, as the poles asunder,
and this is even more marked when matters relating to hvestoek
are C()Hsillt‘['l'ol.

In the frst place, with regard to the areas kept under cultiva
tion by a pair of working cattlein the Kundite traet, this is as mach
as 34 acres and in the Dupidd tract only 13 T some extent this
i< explained by the tact that in Dupid there is <o much irrigation
trom wells, but that 1s not the Ullly or the chiet reason tor this
remarsable ditterence.  On the rieh cotton =oils of the Kundér
teact, the tillage is moxt astonishingly superticial aud Slight,
though in this respect it 1~ more m)lnplvto- than i the tillage in
other parts of the district amd in Bellary, whieh adicins it on the
west, Incthe Kunddr tract, tillage, though the plough is used tox
constderable degrec, s mainly dependent on the dreill and harrow
(Guntaka), whilst i Dupid the plough is much more generally
used, and the consequuenes is that the tillage i the former ares
is quite shallow and is not corrected by oeensional deeper tillage
as in the Bellary countey. In the tilling foree itself there is a
ditterence, for whilst in the Kundir tract only about 3 per cent,
consists of he-butfaloe<. in Dupsid the proportion of this kind
ot stock is as high ax 18 pereent. To some extent this ditferenee i
attributable to the larger proportion of irrigated land in the latte
arca, even though the buftalo s not a suitable beast for use on
the thin stony or gravelly soils that occupy the greater part
of 1t.
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When the next particular detail is alluded to however, the
ditference between the two tracts is more clearly shown ; for whilst
in the Kundér tract the proportion of breeding eattle to working
cattle 15 as 126 to 100, in Dupid it is as 221 to 100, In the
latter arca the proportion of breeding cattle is possibly under-
stated, as many of the cows are sent off to the higher jungles for
grazing and cannat readily be counted. The  proportion of
breeding eattle to work cattle in the Kundér tract is enhanced
by the large number of shebutfidoes which are kept. In
this tract, we  found  nearly twenty thousand breeding <he-
butfiloes and only  about 5,400 cows.  In Dupid, on the other
land, there were ahout twenty-four thousand cows and less than
thirteen thousand  ~he-butfalocs. OF the progeny of the she-
hutfaloes, only some sy hundeed were reserved in the Kundér
traet for working, the unirrigated Land being alniost invariably
t'll]ti\‘:tlml \\i(h ONel Tllt' ~il|:|“ nuinber of l}l(w’u hrv(l l()('a“.\' was
dtogether inadeguate to local requirements, which ave met hy
importation trom the east chietly of - Nellore, or Ongole cattle.
These eattle are bred in the northern part of the Nellore distriet
and in the adjoining part< ot what is now called the Guntur distriet.
They are brought over when from 1= to 28 months old, in droves
which travel throush the distriet from east to west, and are sold
anan instalment svstem, the pavments heing spread over three
viars, so that the debt on a young bull s eared by the time he
comes mto full work. During their growing vears these young
bulls ~they are not easteated GH their titth vear—are caretully fed
ad Tooked after, heing treated very much as members of the
tvot’s family, and the better the condition of the awner the better
ed o wall ll.m vouny stock be.  Besides an abundant supply of
orghum  steaw,  these young bulls reeeive about half the ration
1 artificial food allowed to the tilling eattle, and green fodder
“hen it as available.  In corsequence, it is perhaps on the rich
“Mton soils of the Kundér tract that this noted breed reachesits
wreatest development. These eattle, owing to soft feet, are better

Hted to black cotton soils  than  to gravelly  salls or for

toad work.
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My account of the Kurnool District gave, T believe, the first
close estimate of the numbers of voung stock kept or raised in
any district in India.  Farrived at the conelusion that ordinarily
we should tind about 133 young cattle tur every 100 breeding cows
Kept. and that in the case of huttaloes the proportion is rather
lower, owing to the greater delicacy of the butfalo calf. T che
two tracts which T have taken for detatled retference, we tound that
the proportion of youny stock to cows was as 143 to 100 in the
Kundeér tract. and as 94 to 100 in Dupitd : the low proportion in
the latter being attributable to amissions, and the high pro-
portion i the former to the tmportation of voung  working
cattle not ready tor the voke.  In the case of voung butfalo stoek,
the proportions in both tracts were almost identical, being 108
in the Kundér and 110 per 100 buttalo cows in Dupiad. The
importanee of obtaining accurate data on these points lies not ouly
in the matter of how supplies of tillage cattle are maintained, b
also in the demand tor grazing, it they are to be reared locally.
In Kurnool. the cows and voung stoek (except the imported young
bulls alluded to above) have, under all eircumstances, to trust
almost entirely to what they can pick up on the common pasture
for their food.  The she-battidoes, oo the other hand, like working
cattle. form part of the rvot’s tamily ; and whilst in milk, receive
ureat care and attention. Dry and vounyg butlaloes are, however,
not specially fedl bat they are housed at night and get a little
straw to eat.

The importance, theretfore, in the ecanomy of any tract or
district, of the grazing areas aceessible thereto, is at once apparent.
These include the ands reserved for communal purposes, the un
oceupied arable land, and what, at the thme of my survey, were ealled
= village forests and grazing reserves.”  Taking all the cattle as
full grown*  the numbers maintained, neluding  the working
cattle, were 82 head per 100 acres of grazing area in the Kunddr
tract and only 44 in Dupid. In the former tract, they were
mositly working cattle and she-buffaloes ; in the latter, breeding

* After reducing the young stnck by one.half,
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cows formed the largest item.  But the difference in the practice
of the two tracts is more detinitely shown by the numbers kept
i proportion to the areas cultivated,  These were 22 only in the
Kundér tractand 100 in Dupiid per 100 acres normally cultivited,
These Hgures show  that, whilst the peaple in the Kundér traet
devote their attention to tillage (with the keeping of buttaloes
primartly for milki, those of l)ll]»;i(l to a very Lrae extent deprend
v cattle breeding for their subsistence,

I bave now to deal with the manuring capacity of - the
stock i the two tracts. Tioso doing. and to for a rough estiate,
TS HECEssary to note the number of <tk ](l'[rt. ('at]('u];tting
voung antnals at hadf TE then, we allow w little iore than one
load of drv dessieated manure per head as the annual monnt
available, we wet the followinge results

Number of stock Kept 523139 — giving 600,000 Joads prer
annume. Total area under crop annually: about 1.700.000 geres.
Thi.\ !:i\'r»\- 30 loads available for 17 steres onee m Ave Nears, ar
< than 2 lowds per aceres As however, the  oross amoum
avatlable for ordinary dry lind must be reduced hy the amoun
taken annually for the irvigated and sarden Lands, the remainder
really available for ordinary cdee” lands may be determined
sonewhat as follows

Total amonnt available KON cart oade,
Awmonnt tequired for 30,00 arres manured annnally WRLoo0 e leads,
Remainder avarlable for 1,650,000 aopes vecastanally

manured . v 300,000 cart loads

That is. about one cart load is available per acre once in five
veurs for maost of the land. In other words, only 60,000 acres of
the land is manured in o vear from this source and 1,370,000
srely, the latter being the Jand maost remote from the villages

In working out the extent to which manuring from this
Hree s possible, allowance ay be made for the conditions
nfluencing the probable amount available and  the demands
thereon n each tract, Thus in Dupid  considerable allowance
Fas to be made for the practice of driving off the voung and
eading stock to the jungles for pasture ; and & deduction must
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alko be made there tor the demand made for the irrigated and
garden lands before any estimate can be made as to how much of
the ordinary *dry " or unirrigated land is manured.  Nevertheless,
the stoek kept in proportion to the whole area mder cultivation
ix the safest measure ot the extent to which manuring is generally
carried out.  In the Kundér tract, the total stock kept was only
22 per 100 acres cultivated, whilst in Dupid it was one tor every
acre, and whilst I extinated that in the tormer tract 14,000 acres
could be manured from this svurce, in Dupad T put the figure at
10,000 acres yvearly.  Adding on the manuring power of the
~sheep and goats, of which very large numbers are kept in Dupid,
the total manuring power available, whilst reaching to only 6 per
cent. of the cultivated arca in the Kundér tract, was as high as 26
per cent. in Dupdd ; but, after making the necessary allowanees
mentioned above, T was inclined to l)ls\w' it at to per cent. of the
cultivated area in Dupid, while in the Kandeér tract 1 placed ivar
not ore than 3 per cent. of that land. These extimates are, at
must be remembered. based on an application of five cart loads
per acre only, or its equivalent in manure from sheep and goats,

Whether my estimates of the outturn of eattle manure per
head 15 low or not, and it was basesl on very extenstve and minute
enquiries, the conclusions are, I venture to think, of some
considerable value, and apply in Sonthern India to the possibilities
of manuring dry or nnirrigated crops, which are those on which
the bulk of the ryots depend for their subsistence.

In some parts of the Kurnool distriet, on or around the foot
of the two ranges of hills, considerable herds of breeding eattle
are kept by professional ecattle breeders, the Lambadies, who in
former times did a great trade as carriers with pack bullocks.
In the same localities, as well as in another, where there is a
large: amount of grazing availuble, such  breeding s pretty
extensively practised by the ryots. She-buffaloes are kept almost
everywhere and their produce, in ghee, is considerable, vrtpecially
in the tracts where the black cotton soils prevail.

He-buffaloes are not largely used for tillage, except where
‘wet ' cultivation exists or where there is much irrigation from
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wells, but  they are generally used by the quarrvimen and
woodmen for hauling stone and timber.  Bullocks form almost
cntirely the  tilling  power of the distriet and are gencrally
remarkably wood. Nellore cattle preponderates in the greater
part of the district, except on its western side where locally bred
cattle are l‘hivﬂ‘\' used In the castern parts alsa lur,-a]l_\‘
bred eattle prevaill but these often show the Nellore type
<trongly.

Within the district, hesides the usual mongrelss twao distinet
breeds are to be found @ one on the ~tony hills or table-lands in
the south-west of the district, and the other in the jungles Iving
hout and 1o the north of the Kistna viver. The tormer. whicls
for convenieners mav be called the * Freamalas breed of cattle
et nf mmlilllll ~‘i7.l'. VOV :\<'ti\'n' illlll .-l»il‘ih‘(l, '”nﬁ"\‘ CArry lull;_f
~harp-pointed horns, whieh in aood ~]H-«'im-’!l* ~hould meet at
thetr tips,  They are renowned for their hardiness and endurance.
and when well trained, they are execllent for fast road work.
Thev are not mneh seen at the plough but are u~ed as pack
hnll;mks The soundness of their feet enables them toe travel
lone distaners by road or on hard  gravelly ~oil~ without needing
<hoeing. The Iatter breed, which may he termed the Prapadi
resembles the Frramala cattle in evpe and character. but are rathen
analler. The prevailing colour s paie red. These ""‘”l" are
remarkably shapely and are ot great power a d pluck. They are
brought southwards for sale from the Ki~tna Jungles funl are
targely used by their breeders, the Lambadies, in carrving salt
ind !i;':-\\'tx«|fl. The more nearly the locally bred eattle approach
b eharaeter to either of these two hreeds the more valuahl.-
they prove. Tt is seldom that the cattle in the contral or western
parts of the distriet show much sign ot Nellore Wood.  These
Lol eattle are far havdier, more active, and longer hived than
e Nellores. and  stand s rough life and hard wsage .\‘\'o'ﬂ.
whilst, on hard work, they do not need nearly o much artificial
tad to keep them in condition. They form the bulk of the
Hing eattle on the lighter <ols and of the eart bullocks on

the roads.
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In choosing cattle, great attention is paid to colour.  Local
cattle having the colour of a grain of wheat are the most valued ;
the whites, reds, and blacks following in the order given.
Cattle with short legs. horns. and neck are preferred. A saying
goes * purchase without tfurther enquiry a bull with thin horns.”
The value of a spirited animal ix also recognised, for it is said,
“a willing bullock is hardest worked,” or that “ one word is
enough tor a good man, one stroke tor a woud buallock.”™  Ax
to the relative qualities of bullocks and buflaloes, it s
said that “a good working buffalo is not equal to a dull
bullock.”

As to the housing of the ecattle, over the greater part of
the district one-half of the ryvot’s house torms his dwelling and
store rooms, the remainder his cattle byre. Ventilation.
especially at night when the door is closed, is practically non-
existent. The floor is usually paved with slabs of slate and soon
becomes uneven, and the provision made for ecarrving off the
urine of the stock is most inetfective.  From June to March,
most cattle are housed thus at night, but during the hotter
months, the men sleep in the open and the cattle are, as far as
possible, tethered outside.  In those parts of the district where
good building stone for the construction of the usual Hat-roofed
houses is not to be had, the ryot either shares a portion of his
thatched hut with his eattle, or provides another, equally good,
for them. The walls of these <heds are usnally made of wattles
and thus thev are well ventilated, but the Hoors are even more
defective in regard to the preservation of the urine, than in those
parts where stone is available.  The housing alluded to s provided
for the tilling eattle, the voung bulls, and the ~he-butfaloes.
When the number of cows kept is sinall, they ave similarly
housed with their calves, but when the numbers are: considerable,
they are penned in an open yard.  The professional breeders tie
their cattle up in rows in the open, the camps being moved from
place to place as convenience dictates, the chief point being the
water-supply in the dry weather, but in the rains accessibility
for grazing is the only cousideration. Thus, these breeders spend
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their time between the jungles on or around the hills and in e
in the plains, after the harvests are over.

As regards the working cattle, the management varies
slightly according to the accessibility or otherwise of grazing,
but they are seldom sent anv considerable distance for grazing
and are usually herded separately from the other stock. The
ryot recognizes that it is straw that makes the ox grow fat.”
When grazing i< available, the eattle are turned ont at the early
hour when the rvor rises and grazed till about & awm. and
again after the dav’s work, ill as late as 8 oy when theyv are
brought in and tied np. Flsewhere they are tirst tfed at about 4 1.
and do not renerally go out to work until the drivers have taken
their early meal. At midday thev wet a teed of sorghum  straw.
They are brought in at about 3 rov. and, after heing watered. are
tied up for the night and given a4 teed of sorghum straw, and
their mangers are filled with 1 mixture of karva (setapieg) straw
and  pottn (a mixture of the pods of lecwmimous erops and other
chaff). when the rvot goes to bed,  This also ix the feed gi\'én
tirst thing in the early morning when it is followed by another
of sorghum straw.  During the time when green grass ean be
collected in the fields, a considerable quantity ix hronght in to teed
the bullocks and <hedmtfaloes av nighoe They ave given also the
stunted and damaged plants of corcals as the craps ripen. AL
together, from vartous <ourees, inan ovdinary season, the ryot
ohtains a certain amount of creen fodder durine <ixv months of
the venr tor these two clisaes of stock

But in Kurnool, every rvot emleavonrs to give his working
cattle some wrtiticia] food also. From April toJune, thisix usually
horseegram (Dolichos hifloras), which is given at night after
having been ponnded and soaked in water. Later in the vear.
cotton seed i< given, or, in places where that is not easily avail-
able, the grain of sorghum or of Lorre, the latter heing given
- addition to cotton seed in some cases. Cotton seed is always
pounded and soaked and often greatly diluted  with  water :
whilst. if horse-gram is not to be had in the hot weather, cotton
seed is given in the form of a thin gruel and the coarser parts are
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reserved for the buffaloes, The ecattle of the richer ryots get
these artificial toods all the vear vound, but those of the poorer
only during the busy season.  The allowance of horse-gram is
about 3lbs. and of cotton seed about 61bs. for a Nellore, and about
half these amounts tor a country-bred bullock or a youny bull.

The working cattle and she-butfaloes are usually watered
in the house, at least at night, and for this 4 trough is provided
there into whieh all the water used for household purposes
drains. At the bottom ot the trough, the pounded cotton seed
is placed, and the water used n washing grain before consump-
rion is used to nix with it any edible refuse being added and the
whole mixed up rtogether.  The cattle, which only drink from
the surface, wre allowed first aceess, then the butfidoes, which bury
their noses in the water and seek the coarser portions at the
bottom.

It is perhaps natural that the ryvot payvs attention first o
his tilling cattle, and that when fodder runs short they suffer
least.  In times of searcity the rvot will try to keep his tilling
cattle alive though the orher stock may starve and die. Work cattle
usually last from % to 10 vears ; the docal hred bulloeks work at least
two vears longer than the Nellores, Thev are not shod tor tield
work, but only when regubrly cmployedon the = made” roads, and
it 1s not usual to pieree them tor nose-ropes, althourh there is a
Telugu saying that ~a bullock without a nose-string and a child
brought up by a widow are uncontrollable. ™ Lameness s rare
and cases of sore-neck e seldony seen.

The keeping of cows for breeding is zoverned chietly by
considerations of free crazing, and. speaking broadly, in the black
cotton soil tracts of the district, cows are not kept except by
wealthy men or Brahmins,  Grazing of some sort is, however,
fairly abundant in many parts of the distriet, and in these there
are few rvots who do not own cows, whilst the wealth of some and
ot professional breeders in this respect is great.  Ordinarily the
ryots do not milk their cows, although the sayvimg goes that = tield
produce is not as protitable as keepingz mileh cows” but value them
solely for the calves they produce.  But where large herds are
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maintained, as by the Lambadies, during the rains when there is
abundanee of grass to encourage w0 free low of milk, cows are
llli”{ml ONee @ (l;l}' :nld _k_{ln [ i\ m:ulv "l'nln !llv lnl‘u(ill('(‘. ;\lt‘huugh
the cow s valued for her offspring, Hitde e s hestowed
on hers Stll less s given to the sire. Pradition ~suyvx that at one
time spectal bulls were kept tor hreeding, but now such bulls are to
he tound only with the owners of large herds. Awong the Lamba-
dies & wike brings, as her dowers o bull that remains as the lord
of her husband’s hevd until oo promising vounge bull dropped in the
herd replaces hing

Cows and the voune stock have to depend almost entirely
on - what they can pick ap. althoush oceasionally they may vet
alittle refuse straw trons the working eattde. All the cows of
avilkage are nsually grazed together in the = common field, ” or.
durmg the cropping season, may be sent ot to junesles to graze and
are kept theres o these lierds, there is alwavs a namber of yvoung
mmature bulls, and the cows are mostly covered by these. From
their earhiest dav<, the calves coout to pastiee with their dams,
but are generally ted upoat nichte. The cows vield but little
milk, and the ealves and heiters receive very little attention.
Young bulls, when about three vears olds are taken inte the
ryot’s house and treated like the working eatde till they are
cnasculated and  voked. The Lambadies <ol off their voung
hulls when about w vear old, and thus only seleeted bulls are used
by them as sires.

Heters usually take the bull e therr tourth vear.  The
cows cenerally calve onee i cighteen months: Most of the
calves are dropped o May and June or in September and
Detober, but there is no very elearly detined general l»roeding
season.  Lattle s Jdone ])‘\’ the rvot to ll(‘]}l the cows to rear
good strong ealves. The value of the cow-butlalo is shown
i the saying * there wili he no want m the house where the
churn and the spinning wheel are at work. " In Kurnool, milk-
buffuloes are, after the tilling cattle, the most important—there
are in the distriet even more she-buttaloes  than breeding cows.
They arc almost all of one breed, a small black one. which
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has a good local reputation tor milk and butter. In selecting
mileh-buftalo, the ryot looks tor a dark skin, short legs, and thin
thighs, and an udder which, with the teats soft and well set, is not
itself soft and tlabby ; and the advice given is that you should
* Jook at the mother before vou marry the daughter, (and) milk a
buftalo before vou buy it.”

The buffalo begins to breed after its third vear and a good
one drop= a calt annually. the usual calving season being Septem-
ber.  For three days atter calving, these cows are tied up and
allowed no green fodder, but are siven warm cruel made from
~orghum crain, with a little garlick added. and ave washed daily
with warm water,  The whole of the tirst itk (eolostrumy s
not ziven to the ealtsa portion being dravn, and for the tirst threr
(la)’.\ atter birth, the ealves are siven a pieee of cotton ~soaked 10
castor oil to suck.  From the fonrth day until they hegin 1o eat
arass, the calves ave frequently wiven o few morgosa (Welva
Azrdvochta)y seeds o butter 1o kil worms. They are very
delicate and considerable numbers are lost during their first vear,
but atterwards they  cradually become more and more hardy.
They are usually kept ted upin the house until they are tully
able to graze.

Cow-buthdoes, three davs atter ealving, are put on o ration of
about 4 or 3 b of eatton wved, horse-oram, -nl'ghllln. O SAZZaA.
This ration i~ ground or pounded. ~oaked, anld greatly diluted  as
already deseribed. The coneentratead food varies with what is avial
able, and with it i given such green fodder as is procurable, It
green todder canmot be havl, borea straw and potto s given. Cottan
seed is held to give the best quality and the largest amount of
ghee. whilst though it is said that * the thicker the milk the
more  the butter,” sorghum grain is held to produce thicker milk,
but not so much ghee as cotton seed.  Effect is given to the
saying that * mileh cows and children in arms need similar care.”

Good cow-buftaloes will remain in milk for nine months
after calving : for the first «ix months after ealving they are milked
twice daily. at morning and night, and it is only during the last
three months that they are milked onee a dnv. Twoseers of milk.
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aday is held to be a fair vield.  From this 15 22 tolas of butter
are sald to be obtained, whilst 32 tolas of butter give 22 tolas
of wvhee,  The whee is a perquisite of the women of the family .
consequently the milking eapacity of a butfalo is only made
known after her death 7 to her mastertul owner.

It frequently happens that ditieulties arise 1 milking cows
that have lost their eadves, because the saving is true that
cunless the calt suck<. the cow will not let down her nilk. ™
Thus the asual practice i< to milk wath the calt’ alongs=ide 1ts
1lillll

Drrv and voung buttaloes do not recelve any spectal food,
though they are housed at night and may get <ome straw then.
The heifers are tor the most part retained, but voung bulls are
<old ot to drovers who take them into the distriets to the south
for use an s wet land. I i~ found that o heifer does not
take the bull propecly. <he i put to work until she does so.
Special hattalo bulls for breeding are varely tound and no more
care i exereised in this respeet than in the case of neat eattle.

With regard to the «-}\i/.nn!ir disenses which attack his stock,
the rvot though i a ceneral sort of way he likes the prineiples
of segregation, an affeeted village being taboo, does not inelude
prevention in his ideas. Within his village, the sick and the
healthy hve and graze together and the caveasses of the beasts that
die are thrown on some waste spot near the village, often near the
wells or ravines draining into the principal souree of water-supply.

whilst the hides are secured by the chucklers as a perquisite,



THE UNITED STATES DEPARTMENT OF AGRI-
CULTURE: ITS ORIGIN, GROWTH AND
PRESENT CONDITIONS,

By 10 MAIN, Bse, puas.

Doprnty Directin of dgricwbr, Bombay

Tae Indian Agvicultural Departinent is but on the threshold
of it existence. One is naturally inelined 1o speealate o Little
upon its tutare and to enquire what work it will be likely to
pertorin. and to what extent 1t will be o real benetit to the
agricalture of the country It analogy be of any use under thes
cireumstaness, we have o very interesting example o the United
States Agricuitural Departinent.

In the space at iy disposal 1 ~hall endeavour to show how
thi~ departiment was developed and also refer to -ome ot the
work accomplished. 1 un indebted chietly for this infornation to
A historical sketeh compiled by Charles Ho Greathouse. | have
taken  numerous quotations  trom his Bulletine  The sketeh
explains the objects of the Department and it arcanization and
also deseribies its various divisions.

Previous to 1260, little attention was wiven to ~eientific
agriculture in the United States. The patent ottice distributed
seeds. and collected and published agricultaral information. A\t
this time the United States Agricultural Society was active i
arging the establishinient of i separate Department of Agrienltare.
In 1862 an Act was passedd which provided for an independent
department with o Conuni=sioner at its head,

Washington really started the United States Agricuitural
Departinent and Franklin Iu'lpc;(l its progress by pm«-tic-nl activity.
The former proposed the formation of o branch of the National

Government to eare for the imterest of farmers,
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The Department as it is now constituted cmbraces many
divisions, and its gradual growth is a4 most instructive study.
The Weather Burcau took its ovigin from the observations of the
Smithsontans, who devoted wogreat deal of tiine to the publication
of Meteorological datas I 1572 the Government provided a
Meteorologieal Departioent qoud tlee Departiient hegan to publish
Acricnlturad Statistiess Foo =60 the Dopartinent of Statisties
was extablishied. In 1ood a0 Burean orzanization was provided,

During Compnissioner Newton's tinge the Plepaatment Liabrary
and Musewn were started, This I,n»l';ll‘_\' Wwas ot nﬁir:izt”_\' recoy:
mised U 1571 when o hbrarsay was appomted  The fiest books
were abtained frong the- lv;llrln athice, Addittons Tiave <inee been
made by exchange el proeliase. The Bibrary now contains
a2,000 solumes and i~ probablv the best scparate eollection on
agrienlture aud allied ~tubjeets u the waorld,

Although the Ngrculturd Depirtinent was separated from
the paatent ctbier 1 Ps620 10 Wi 1t lilu\i:l: o \\ith\('[-:n‘:m* hald-
s and other aceonmmodation ull 1=67 1t compriscd at this tme
the Divistens of Chemistry, Gandens and Grounds, l':lalumnlng_\'.
Statisties and Botany About this tie the contiol of quarantine
for animals wis tran=torred trom the Troisary to the Commis-
stonter oft Aerteulture soed i Ess b the Burean ot Animad Tndustry
was eatablislod by Aot o Congress with oo grant of 2150000 to
deal with plouro-prenmenia and other discases,

The Hateh Bill beeame Toow ot 1=x70 Tt dealt with the
forme i whieh the resules of expornments and ivestigations should
s recovded, and for this purpese the othice of t‘.\;}u‘]‘ilnt‘lll <tations
was established.

Insso e Department was vaised o thee tivst ks i the
avecutive branch of the Govermment Tt work was  treated
Jightingly by nany Congressmens and was considered merely as
Ceans to reach many coustizuents with small fvours by the
distribution of ~ceds and hooks The cierkships and the positions
o the ])(-purtnwnt woere regarded as patronage to be given o
political adherents, with Little regard for fitness.” But Commis.
Soner Le Dwe, when appointed by President Hayes took ap the
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duties with such earnestness that Congressmen were impressed
with the seriousness ot the work for which the Commissioner
asked appropriations aud the Department was granted more
funds.” ** The head of the Department owing to persistent publie
opinion was given a place at the President’s Couneil Table.”

The Hon'ble Jeremiah M. Rusk wax sclected by President
Harrison as hix Secretary of Agriculture in 1889, In re-organ.
ising the Department he divided the work into two main elasses
exeeutive, under his own immediate charge, and <eientifie. under
a specially appointed Assistant Seceretary who had scientitic agri-
cultural attainments,

L =93 the Honble o Sterling Morteu beeame Seeretary
of Agriculture. He developed the Department considerably, and
gave much time to the extension of publications and ot the
Library.  He introduced  tarmers” bulletinse, - The Division of
Statisties was developed. The Division of Agrostology and an
agency to obtain new toreign plants trom all parts of the world
were ftormed.  The Hand book of grasses of the United States
was published. The Weather Bureau was much extended, o
cvclone service was established and exehange of data with other
Governments arranged for. The Forestry Division made good
progress,

Competitive examinations for serviee i the Agricultural
Department were introduced.

Seeretary Wilson took offiee in 1247, The Departinent haes
advanced extensively under his divection The budeet allotnent
tor the ]’v-pm'tlnr'nt 1907 was <9,932. 940 :tg:\illil haDU 1B B TR 94 2l
m 18Y7.

Since 12497 notable changes have been made in the work of
the  Department, particularly as regards enquiries into plant
diseases, plant breeding, sced and plant testing and mvestigations
regarding fruit growing. A Bureau of Forestry has also been
established.

* Other branches ot the Department whicl have been ehanged
within the period indicated from o divisional to a0 Bureau organ-

ization with  large inerease of activities are the Bureau of
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Chemistry, Burcau of Soils, Burcau of Entomology, Bureau of
Statisties and Bureau of Biological Survey.”

The Division of Foreign Markets was organized separately
trom the Division of Statistics in 1898 and a Solicitor for the
Department was provided in 1905, Seeretary Wilson has given
much attention to the encouragement of home industries and
wugar, =ik and tea induastries have thereby greatly henetited,
~ Agricultural  explorations for discovering  new  crops. new
varieties of old crops, new methods of caltivation and fann
management, uew  species of desirable domestie animals, new
modes of combating discises of aninads and plants and injurious
nsvets, formed important teatures of the period from Tsa7 1905,
Hireat progress has beeismade i the studies of plant breeding
d soil investigation. Special attention has been paid to such
poiuts as food inspection, methods of stovage for foreign inarkets,
orest development and management, and aospecial point has heen
nide of the encouragement of agrienltural education by school
zarden work and prize competition.”

One of the most important pieees of work done by the
Department in veeent years has been the extablishment in 1903 of
tractieal and divect relations between the Departiment and farmers’
nstitutes  through  the appointment of 4 speeial agent ot the
thee of Experiment Stations to co-operate with the State and
County ofticials interested in this e of  Agricultural Edueation.
" Great advanees have been made in the study of meteorological
phenomena, Tostruments and apparatus tor recording weather
fila were improved  and standardised  and  climatie statisties
sithered, compared and used in making toreeasts, then put
Porin for future use.  The number of stations was  increased,
uu-huling points on the Carthbean Sea and the Gulf of Mexico,
0 Bermuda, the Bahamas and the Azores, until the real diveetion
f important progress has changed from practieal extension of
this kind to a study of scientitic problems, such as the study of
Hie tnovements of the ;\tmn_\ph.-n- at much highm‘ altitudes than
heretofore commonly reached. For this purpose the establish.
ment of wogreat. National Observatory for weather study has been
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begun at Mount Weather, Virginia, a suitable point in the Blu.
Ridge Mountains, 50 miles from Washington.  The watehing of
storms and Hoods was continued and eforts were made to rendir
more ethcient service to sea-faring interests and to favmers and
business men o over-lowed districts. It has been impossible o
course to prevent losses by loods,ice gorges and hurricanes, bu
the known ~aving effected has exceeded several thnes over th
eost of the entire weather <erviee,”

» Crop reporting has been continied and nnproved and thy
ixsue of frost warnings extended.  The function of the statistieal
service of the Departinent was clearly detined s the rendering
of assistanee to the farner in reeciving i faie priee tor his prod
wets. The reporting of crop prospects was improved and the
spread of the nformation. when gathered, studied, and printed.
was made more etfective, expecially by a0 2vstens of posting card
announcements of result< i the 92,000 post offices o the countre
The study of toreign markets wis continued, and reports of trad.
relations with trnportant nations, based on o stady and analyses of
Treasury reports of exports and hmports, were published. T
Crop Reporter, an cieht-page quarto monthly paper, was estals
lished in 1899 as w means of communication between the Burean
and its thousands of correspondents. A special agent was main
tained in London, chivtly for the purpose ot veporting Europear
crop conditions and prospects to this paper. Great progress has
been made 1o the study of amimal and plant discases and likewis
in Economic Entomology.”

“The editing. illastrating and publication of results reached
by the several branches of the serviee grew with the extension o
the: Departiments activities. No effort has been spared to presen:
facts of practical value inaetual g in terms perfectly plan
to farmers of every position in Jife, <o that all may receive the
benetits paid for by all. At the same time statements of progres-
in scientitic research have been issued in technieal language i
limited number for the benefit of persons associated more or les
directly with Department scicntists in their investigutions.  The
illustration of these books was directed to making clear the
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statements of the text. The Year-Book Series of the Depart
ment, which had recently heen started when Mr. Wilson came into
office, was continued and hoproved. Tt has reevived the com-
wendation of - American firmers and farm journals as well ax
Fnropean authorities. The distribution of Department public-
ations to farmers constituted an important feature in connection
with these publications. Press notices, lists of new and of all
available publications were issued to keep the people informed as
1o what information and dd could be obtained. At the same
1i||u- luvthlulx‘ nl' kw‘l!ing rm‘ur'(ls' nf' \\'lll'l"' \':|]l1:lh|t~ ]mnk\' hzl\'!'
Deen sent, as well as of enquiry as to where they are needed, were
combined to secure the greatest usetfulness from these hooks to
the farming world,  The denand for these publications has so far
vxeeeded the sll}!]ll)' that 1t has been HEeCesSS{ry [)l‘;l('Ti("aHy to do
away with all tree distribution exeept to persons who contribute
]».\' service rendered to the D«'p;n‘tnwn! work. Sales of them
have inerensed notably in recent venrss Special efforts by idex-
e were wade to keep casily e veach of farmers and <tudents
~such information  as has heen secured by the Depart-
ment,”

“The Library of the Departient affords a means for the
study by persons titted for independent imvestizations of what
has already been done in the leading Awricultural problemis that
i~ hardly equalled snyvwhere else in the world”

* The need of specially trained assistants in the Departinent
work and the existence of unusual opportunities for study joined
toonake practicable a avstem of admission of young men and
soen imto certan branches of ‘)vp:n*lmvm work at low =alaries
with the purpose of continuing their studies along their chosen
imes, From these student assistants, the Departinent has seleeted
t number of vapnlxlv afticials whose serviee has Justitied the extab.
ishment of the system.”

The investigation of the Cotton Ballworm weevil has resulted
# the establishment of experimental farms in the cotton regious
with the consequent wide introduction of improved and diversified
farming.
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Again, Congress, through the exertions of the Agricultural
Department, has passed bills for the protection of game, and a
special survey and study of birds and mammals is being conducted.

As mentioned above, the tirst special buildings for the
Department were erected in 1867. In that vear Congress
appropriated 3100.000 for the construction of an othee build.
ing. Thix was ready for occupancy in 1868 ; about the same
time houses for use in the propagation of  plants for distri-
bution were  constructed  along  with  conservatories  and  a
grapery  for testing  toreign  grapes. The total  eost of
these buildings was =140,000.  In 1851 atter the Atlanta
Exposition, the Museum reeeived so many additions that it was
tound necessary to provide more room.  Accordingly =1o.000
were appropriated for the construction of a building.  Various
other additional buildings were found necessary as the various
sections of the Departmient inereased. hut up till 1897 not no-
than £210.000 had been spent on building<. In order to keep
pace with the rapid development of the various departments,
buildings had to he constantly added trom time to time till an
1903, Congress appropriated 21,500,000 tor a magmteent build
ing which provides accommodation for all sections of the Agri
cultural Departinent. This building i~ only now approaching
comipletion,

During the Yast decade numerous experimental stations have
been established all over the country as well as m Hawaii, Porte
Rico and the Philippines.

So much for the developanent of Seientifie Agriculture i
the United States Department of Agricalture. Now, let us turn
to the work which it has accomplished and analvse the value of
the results obtained i comparison with its cost to the nation.
The layman usually expects resxult< in less time than is necessary
for accurate investigation.,  Instances of this are common in
India. and seeptical people in India should studs American results.
The Ameriean Agricultural Department has been in existence
for nearly fifty years, and the list of work accomplished should
influence the opinion of those who doubt the value of agricultural
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science. b propose to mention briety soine of the more striking
achlevements,

“The Department up to May Ist, 1906, cost £60,110.836. or
lese than £1.300,000 a vear. The chief question is what return
did the nation get for its monev. It i« claimed that the Depart-
ment has spread information which has enabled agriculturists, (1)
to pay their taxes more easily, (IT) to protect their property. (TIT)
o largely inerease the value of their property.”

About the time the work of the Department began it was
necessary to import large quantities of agricultural produets.
This was partly due o careless and ignorant methods of culture,
Avrtiicial fertilizers and even farm vard manure were little used
and the rotation of crops was hitthe practised.

Certain census figures indicate the inereasing effectiveness of
superior cultivation.  Tn 1839 the production of corn (1naize) was
23 bushels for cach person i the United States: in 1899 it was
34 bushels. This does not, of eourse. show with certainty that
there was o corresponding inerease in the production for each
aere cultivated, but o comparison of the crop of 1879 with that
of 1559 justities that inference. The comparison of the produe-
tion of wheat gives a siilar result. The quantity raised for
vach person e ERa was o3 bashels D i 1890 10 was 7.4 hushels,

[t s ampossible to estiniate the monetary <aving to the
country of the work denes but the saving ha heenimniense,  The
-‘Hl?]n‘t‘.\'\iﬂll of diseases of eatthe and \'hn‘t'}l has inercased  the
foreign trade of the country enormously in exports of live annals
and probably of tinned meats The Division of Chemistry has
<hown the way to o buge ceonomieal inerease of production of
cane sugar, and the utroduction of the beet sugar industry s
Hourishing. T conld point out many other agricultural inves.
tigations which have heen protitable to the country. This s
perhaps unnecessary, but T ean say that investigation regarding
plant brecding, injurious and heneticial tnseets and plant diseases
have given results which are quite bevond ealeulation as regards
profit to the country.  The Califormia Orange Industry was
rescned from annihilation by the introduction from Australia of
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the enemy of the Fluted Scale Insect ; and the establishment of
the Smyrna iy industry was rendered possible by the introdue-
tion and culture of the Blastophage inseet, whose activities are
necessary to the production of the tinest ¢liss of fiz.  The intro-
duction of new varieties of crops and of new agricultural metheds
has in many caxes been imnensely sneeesstil,

Specttic examples of money saved through the warnings o
the Weather Bureau are nunerous and easily established,  Froe.
quently throuvhout a year the services of the Weather Bureau
cattse =avings 1 all sections ot 1. country which are far g
excess ot annual expenditure.

I have only veterred to a0 tithe ot the advantioges of the
United States Departinent of Aorvieultare. |t returns 1o the

country tull value tor its cost



DRY-LAND FARMING IN THE MADRAS
PRESIDENCY.

By H C SAMPSON, s.ac..
/)f’,uly Divector or ,i'ann/h/ra Madras,

Dry-Lasn tarming in the Madrias Presidency offers great
scope for investigation and improvement.  In many distriets such
aa Bellary, Cuddapah. Anantpur. Kurnool. Guntur and Nellore.
the inplements in use are admirably adapted for dry-land farming,
but in the south. the plough and the land-hoe are the only
common implements used for dry-lands.

Suceesstul dry-land  farming is intimately connected  with
the conservation of <oil moisture, and the object of this article is
to show how far this can be accomplished by judicious tillage
under the  conditions  prevailing in the Madras Presideney,
Before discussing the subject further it is necessary to explain
the meaning of the term = <ol moisture as well as it sources and
how it may be retained or lost. Soli moisture is the water which
i~ held in the sail after the sirphis has been allowed to drain
awny. This is neeessary to dissolve the plant tood whieh isin the
o1l and to convey it to the plant root< but the surplus or drainage
water is inimical to the healthy growth of plants as it prevents
the aeration of the soil,

The sources of soil moisture are rain, subsoil water and
atmospheric moisture.

Rain ia the chief source. and it is of the greatest importance
that the land should be prepared to receive it. A hard-baked
~urface eannot absorb much water : thevefore, the surface should
be loosened by tillage so that the rain can penetrate the soil

Subsoil water is another important source. Not only does the
]
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subsoil relieve the soil of its surplus water, but it can replenish the
soil moisture when helped by proper cultivation.

Besides these two main sources, the soil can by its hygros.
copic properties, not only absorb moisture from the air, but can
retain this in considerable quantities it & good tilth is secured.
Thus, in parts of Madras the heavy dews which are experienced
are of great value.

The retention of soil moisture can be assisted by surface
cultivation which gives a loose surface soil or dry muleh. Deep
cultivation and a firm soil will assist in keeping the soil particles
together and thus cause a more cven distribution of moisture
through the soil.

The following description will show how these principles are
carried out in the dry-land cultivation of Madrax,  For this
purpose the Presidency can be roughly divided into two tracts,
In the former draught implements other than the plough are
used and in the latter the plough ix. as a rule, the only draught
tillage implement.

The former includes the black cotton soils of  Bellary,
Cuddapah, Anantpur, Kurnool, Guntur and part of Nellore, as
well as the lighter soils of these and of the Kistna district.

In the black cotton soil of this tract two tvpes of I)llmgh
are used.  One, a heavy wooden plouzh which has now been
largely superseded by a heavy iron one, and the other a mueh
lighter wooden plough.  The heavy plough ix only used onee
every five or six years and is tollowed by a very heavy bullock
hoe, known as a “ Barra-Guntaka ™ which works to the same
depth as the ploughing.  What benefit ix derived from this latter
operation is difficult to see. The plough works the soil to a
depth of a foot or more.  Ploughing is done during the haot
weather and huge dry clods of earth are poised up and beneticially
exposed to the air.  In other years either the lght country
plough or the bullock hoe called o Guniaka is used for
preparatory cultivation. (Plate XVT.)

In the lighter soils of this tract this deep ploughing is not
practised.
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Preparation for Sowing.—-This work is usually done with the
bullock hoe or Guataka. If worked after the land has been
ploughed, it is a very useful implement. It makes a fine firm
seed-bed and brings any larger clods of earth to the surface which
are broken down by subsequent rains. The practice of working
the soil with the Guntaka without previous ploughing is
sometimes practised. This is objectionable as only the surface ix
loosened and the soil below remains hard set and lacks aeration.
Occasionally, when the rains are very late, some such method of
cultivation has to be resorted to, but the ** Gorru” or sced drill
without the bamboo sowing attachment is preferable to the
Funtaka. (Plate XVIIL.) In some places this is weighted with
stones and worked across the land in both directions and thus a
large area can be worked in a day and often the ploughing rain
can be utilised for sowing the crop.

Sowing.—The seed is sown with the drill.  This practice
has many advantages over broadecast ~owing. It regulates the
space for each plant. Sowing can be done when the land is
comparatively dry as the drill can be set to sow at the depth
where there is most moisture. Good germination is assured and
there is a considerable saving of seed.

dAfter cultiration.—Several implements are in use in ditterent
parts for this work, but the best are the Duntheln which is
used in the Bellary District and a small (funtake, which is a
similar implement with a wider blade and in the cuse of cotton
and red gram is often used after the cereal catch crop has been
reaped. The others work decp and throw the soil up round
the plants forming ridges and furrows. The Dunthalu consists
of a set of three to six small bullock hoes which are attached to
a wide yoke pole and is drawn by two bullocks. (Plate XVIIL)
Each hoe or danth: has an iron blade some 9 inches wide,
which the driver guides between two rows of the crop. The
hoeing is done after a good rain has fallen, but as a rule the farmer
does not seem to realise that the operation is just as necessary
when the surface has caked after a light rain, and in consequence,
this implement is seldom worked more than two or three times.
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Throughout the Tamil country and in Malabav the plough is,
with few exceptions, the only tillage implement for dry cultiva-
tion. In Malabar the conservation of scil moisture is not so
essential owing to the heavy and continuous rainfall during the
growing season.  Ploughing commences with the close of the
monsoon and is continued atterwards until the carly sowing rains
commence in April and May. In the dry Eastern Tamil country
the raintall is limited and does not admit of cepeated ploughings
betore the sowing rains.  The land ix usually left untilled until a
ploughing rain falls. when ax large an area as possible is ploughed
About tour ploughings are usually given.  The ryot then waits
for a sowing rain when the seed is sown broadeast and lightly
ploughed in.  The subordinate pulse crop. usually  Crjennns
Dedieus or Dolichos Tablab, s sown Immediately afterwards, the
seed being dropped behind a light plough. Ina tew districts the
value of a firm seed-bed is appreciated, and atter sowing, the soil
is made tirm by dragging a roughly made brash harrow across
the ploughing.  In parts of Tinnevelly also the ryvots cultivating
red soil have an implement made like a large wooden rake which
is used to break the surface crust and assist the growth of the
young crop.  When the crop is established, the plough is worked
through it.  This rough and ready method of cultivation gives
good crop in good seasons, but if the rain fails. the resvlt is often
a partial or complete failure.

In parts of South Arcot this practic: of ploughing through
the crop has been entively given up in favour of the more efficient
practice of hand hoecing.  Here the dry eereal is considered ns
catch crop for the groundnut crop, the seed of which is dibhled
in after the cereal is well established. The land is often hoed
two or three times. The first hoeing includes weeding and
thinning, while the others are mainly for loosening the soil <urface.
and is done even if the laud is perfectly free from weeds.  The
introduction ot the harrow into the Tamil country would be an
immense advantage. If used instead of the plough, the surface
roil alone would be loosened and thus the soil moisture would

be better conserved.  The ground would be left level instead
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of in ridges and furrows, which are always objectionable in
the case of a dry crop as the ground soon dries out and
subsequently rain runs down the furrows before it can soak In.
If the harrow were used instead of the hand hoe, the cost of the
work would be greatly reduced and the farmer would be able to

Haznow

complete: the work in less than a quarter of the time  The time
that this operation takes i~ of yreat hnportance o the lighter
sotls. A harrow made in the <hape of an equilateral triangle
has been tound to answer this purpose well and is not too expen
stve or too elaborate tor the ovdinary cultivator.  This and other
implements used in dry cultivation are Husteated.



THE AGRICULTURAL CONFERENCE AT
AHMEDABAD IN NOVEMBER 1907.

By HAROLD H. MANN, pse.

Principal. Agrienltural Collage, Povsia.

Provixeian Conferences in India tor the discussion of agri-
cultural matters are comparatively new and  their  utility s
disputed. Many believe that thev can serve no usetul purpose
and lead to little else than nupracticable and arvelevant talk.
The Ahmedabad Conterence givve e an opportunity of judging
whether such an opinion could usually he justitied.

The Conference was prestded over by the Senior Member
of the Governor's Council v the Bombay  Presidency  (Mr.
J W, P, Muir-Mackenzie) and contained representatives trom
nearly every interest in the provinee which had even a remote
connection with the culture of the land It comprised merchants
and millowners tram Bombay and Ahmedabad, upon whom a large
part of the cotton growers of Western Tadia depend tor their
market ; exporters of cotton or other produee whose agents
Penetrate into every corner ot the provines o landowners, large
and small, from (lujvran. Kathiawar, the Decean, and even trom
Kanara and the Southern Mahratta Country @ representatives
from loeal Agricultural Associations and genuine agriculturists-
actual tillers of the soil. The agricultural needs ot particular
localities were clearly defined, and the discussions showed what
were the real dificulties of the eultivators. Thev, moreover.
indicated many lines in which the Department of Agriculture
might be of direct and immediate use to the agricultural interest.
I eame away feeling that. for mic at any rate. the Conference had

furnished much fod four retlection and basis for action
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In thisarticle I shall merely dizcuss one or two matters that
were brought betore the Conference, and indicate some conclu-
sions to which 1 have come, atter a caretul consideration of what
passed there, combined with independent information. T am
hopeful that such a statement will induce some of those who may
pot he in accord with my conelusions to indicate in a future
number of the Journal their reasons tor coming to a contrary
opinion.

On the Hrst day the very important diseussion on the im-
provement of’ cotton completely overshadowed other proceedings.
It was complained that the efforts of the Arricultural Department
in this direction were painfully slow, and that lLittle presult had
heen obtained atter a good many vears of experiment. Doulnt
was expressed, moreover, as to the posaibility of maintaining the
purity and hence the quality of any new variety or type of seed that
may be introduced, It was further stated that there had been
great difieulty in getting manutacturers to give a fair price tor
small quantities ot an improved staple, and that cultivators were,
therefore, dizcouraged tfrom growing new kinds. The  manu-
tacturers complained that they had no micans of knowing where
and when improved staples were being actually cultivated.

Round these points the whole discussion ranged. Mr.
Gammie was able to vive a complete answer ta the complaint
w—garding the slowness in the production of fmproved types.  In
Bombay the false method of = field to field ™ selection was adopted
and proved a failare many years ago. This might have been
anticipated. since in many districts the best fields then contained,
as they do now, a very complex mixture of ditferent tyvpes of
cotton, and these tyvpes themselves consist of good,” bad and
indifferent plants.  Mr. Gammie stated that he had found it
necessary, before even beginning the systematic selection and
crossing of cottons on any large seale, to obtain, examine in
detail, and define  the very numerous varieties of cotton in
the Bombay Presidency. This had taken vears.  Then selection
and crossing were begun, and now there was a prospect that
after next year some of the new varieties which. have been
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produced, could be distributed for experiment on a fairly large
scale.

Neither Mr. Gammie nor any speaker at the Conference
mentioned a difficulty which must follow ax soon as improved
stocks are brought into general use.  This is the necessity for
continuing  the selection continually. tor if this is not done.
reversion to the average characters of the type from which
they are produced will inevitably occur.  Nearly all plants
are apt to deteriorate in this country.  An improved cotton
hybrid will s<peedily degenerate unless its standard of quality
and productiveness is  maintained or improved by continual
selection,

In other countries the difticulty = got over. in a measure,
by the existence of professional seed growers, who are selectors-
in-peneral to the community. A farmer may use his own seed
repeatedly, but ultimately he goes vlzewhere for it, and obtains
it, directly or indireetly, from a special seed merchant.  Here in
India we have no professional seed growers on a large scale.
For exotic erops the usual remedy is to import fresh sced at
frequent intervals,

For indigenons crops which can be casily selected. like
Jowar, the cultivators have, in many places, done the selection
themselves.  But for crops like eotton, where the seed eannot
wxually be imported every year, and where the selection. plant
by plant, not only for staple, but also for percentage of lint.
for weight of crop per plant, and so on, is difficult, selection ix
by no means generally carried out.

There are only twa remedies, so far as [ can see.  One of
these is to train cultivators in cotton seed selection by means of
frequent short courses at the experimental farms, or similar short
courses in their own villages : the other is for Provineial Govern-
wents either to organise seed farms themselves on a considerable
scale, or give expert assistance to outside capitalists whao may be
induced to beecome seed grawers on a commercial scale.  The
tirst method is admirable ax far as it goes. I feel that too much
cannot be made of its importance.  But it is slow in action. Tt
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15 necessary not only to teach how to select but to make the
cultivators realise the importance of selection,

A number of speakers at the Conference emphasised the
tact that deterioration of cotton. due to admixture of varieties, was
largely caused by the extension of steam vinning factories. The
general opinion was that pure tvpes of cotton could not be main
tained in these districts. where mixed types are grown, if cultiva
tors depended upon ginning factories ftor their seed.  Steam
wins are usually so arranged. that without very elaborate care it
is practically impossible to give back unmixed to cultivators of
=mall holdings their owu ~eed.  Large cultivators can arrange so
that several gins and the adjoining Hoor space in a factory, can
be cleaned out before their cotton is put in. - Thus. there is a fair
chanee that they get back their own seed reasonably pure. There
was a decided feeling at the Conference that it would be well for
the cotton industry of any district if we could get back to the
system of haud ginnmge which has almost entively died out, or
talling this, it pure tyvpes of cotton were vinned under the direct
supervision of otfcers of the  Agricaltural Department. or by
venuine ~eed merchant~

It seems necessary. thercfore, that a system ot seed growing
and ginning for sale mnust be part of the organisation of the
cotton industry it real improvement is to take place.  The same
reasuning et[)l)livs e:(lllil”}' to any other ugri«:ultuml erop n which
selection eaunot be made with considerable vase. In this artiele
it i~ out of place tor e to deseribe tully the requirements for
seed growing, but alternative methods might be sugurested as
follows ;-

- Should Government initiate large seed farms/

(11.)  Should selected cultivators be subsidized and their
work controlled or guided by trained men of the
Agricultural Department

(1T1)  Can outside capitalists be induced to take over
such large sced farms as are initiated by Gov
ernment and extend them as a specinlized Indian

industry © These suggestions demand  earetul
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consideration. and a criticisin by practical men
of their advantages or disadvantages would
doubtless be  weleomed by the Agricultural
Department.

There was a good deal of animated discussion at the Confer-
vnice 13 to the means of securing a fair price for improved ecottons.
Many of these better types are recognised as being more dithicult
to grow :a longer staple usually means # longer growing season :
often the percentage of lint to seed is lower : and it is onlv it the
cotton obtains a distinetly higher price in the market that it will
pay to grow the better variety  On the other hand, it was urged
on behalf ot the manufacturers that smiall quantities, though
recognised as being superior. were no use to them.  Unless at
least tive bales® are marketed together. they could not give a
better price. Now, five bales of cotton are usually bevond a
single cultivator’s power to produce.  So that till a considerable
aren s under an improved cotton, no better price i obtainable.
The difficulty is considerable. The cultivator says = Unless vou
give e a better price for my lint, I eannot graw the improved
cottan.”  The manutacturer replies: = Unless vou give me at least
tive bales, 1 cannot give a better price.”

This dithicalty has heen got over in the ease of Egvptian
cotton in Sind, by the establishiment of & public auction  at
Mirpurkhas, where all the small quantities of cotton ean  be
anctioned together.  The extension of this method in other parts
where improved cottons are mtroduced, 1= one way out of the
dificulty. if it is found feasible.  Otherwise the only method
scems to be for Government or others to arrange  temporarily  for
combined marketing. Tt was also suggested that a tund should
he raised by the trade, to be aided from the money placed in the
hands of the Government by the Brtish Cotton  Growing
Association, to be given as a bonus to cultivators growing
improved cotton. This might be possible, but T am not very
sanguine.

* This amouut was mentione! as theiv minmmam Ly the mitinwners of Ahunedabau.
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Another proposal came from the millowners of Ahmedabad,
that a sample room (which they were willing to provide) should
be opened at Ahmedabad where all the improved cottons could
be on view, and data given as to where they were being grown.
It this information was in their hands, they could send their
agents to the places where the cotton was being grown, and
purchase various lots themselves on the spot. The suggestion
appears to be a very practical one.  The required samples should
consist of at least ten pounds of cotton lint, and be renewed as
needed, and should be treely open to public inspection. If such
a sample room  were opened, and well managed, it would at least
enable buyers to collect from the growers a suthicient quantity for
practical trade trials,

Such are the prineipal points of the diseussion on  the
improvement of cotton. The questions of the maintenance of
an improved stock, of the prevention of mixture with inferior
varieties at the gins, and of the marketing of small quantitiea
of improved cotton, seem to have been perhaps those of the first
importance. Whether any of the suggestions 1 have recap.
itulated or made are suflicient to deal with these undoubted
difticulties can only be decided in the future.  But they ecertainly
sive a basis for action, and action of some kind will certainly
be necessary, by one or more of the parties concerred, if these
very real difficulties are to be solved.

Just as the question of the improvement of cotton was the
chief matter for discussion on the first day at the Ahmedabad
Conference, so on the second day the most interesting and
profitable time was given to the question of the functions and
best method of the working of agricultural associations.

It may be well to preface an account of the principal
points in the discussion by saying that there are not as yvet any
nuinber of such associations in the Bombay Presidency.  Three
district agricultural associations exist at present.  These are at
Ahmedabad, Dharwar, and Broach, and there are a number of
smaller associations organised in talukas in Gujerat and the
Deccan. But, generally speaking, the idea has not yet taken
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root, and the work which the associations are to do, when formed,
has not hitherto been very clearly understood or defined.

In attempting to consider, in the light of what was said at
Ahmedabad, the probable line of most useful development of
what I may call co-operative associations for the improvement
of agricultural methods and practices, it was striking to observe
how unanimous the speakers were as to the necessity of building
up from the smaller units to the greater, that is to say, from
the village association (where possible) to that of the taluka.
aud from the latter to one extending its services to the whole
of a district.  This position was stated by men from Gujerat,
from the Decean, and from the south of the l-’residency. The
apinton was, in tact, the echo of what has been found in almost
all, if not in all, efforts of every kind  to benetit agriculturists
everywhere, including co operative banking.  Tn respect to the
latter, the most recent writer says - Orvoanise downwards frow
the top, and in such matters, vou are hound o fail. Organise
upwards trom below, and. it only you are judicious in your
measures, vou will succevd.” 1 am contident that this is the
right method, and that the attempt to form a central agricaltural
assoctation, whose existence shall afterwards induce the forma-
tion uf hlll:l”t‘l‘ lm'u] :nnl \'i“:\gl' :\ssuc'l&ltiun& 1= usua]ly l)«)und
to tail.

Several speakers insisted ou the neeessity of not pressing
the formation of local associations with any semblance of a
Government  order. If loeal ideas are largely influenced by
official opinion, we may have again, at onee, all the evil eflect of
building from above, A body of men who unite for any purpose
by instruction, or even apparently by instruction, from a superior
authority, will also limit their activity o the further instruetion
received. 1 am confident again that the speakers were right in this
matter, and that, unless the people feel it is a co-operative and not
anofficial effect, little or no development of useful funetions will take
place.  In this connection. ax a result of a conversation I had with
the l‘épresenlatlves of existing assoctations, I would be inclined to
doubt  whether the regular appointment of a Government officer,
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especially 1 revenue officer, as chairman, is wise if the organisation
is to succeed. It is all a question of personality.  In some cases
the Mamlatdar in the case of the smaller bodies, or the collector
in the case of the larger. will be naturally the leader : in others
he will always be suspected, and the association will be still-boru.
T am aware that the appointment of these men as officers to
correspond with the Departiient of Agriculture is usually very
advantageous. They are accustomed to such correspondence, and
their representations are muore easily understood and perhaps
carry more weight.  But it we really mean the local associations
to fulfil their primary purpose in improving the agriculture of
the villages, this advantage must, where necessarv, be at least
partly sacrificed.

A suggestion was made at the Conference that, where ~uek
still existed. the village organisation should itself become the
agricultural association.  No new name would be iinposed, no serse
of strangeness would be felt, only that this organization would b
asked to fulfil some extra purposes. ** That would be 4 more natural
procedure to adopt.” said Mr. Wood, ** than to ereate some new
hodies, impose upon them ocetdental names, and put before then
long sheets of printed bye-law<.” The idea seems an admirable
one, but in any case, as is at onee obvious, the long shevts of
printed bye-laws” would be tatal to an agricultural association
or to anything else in Indian village life.  There seems a good
deal to be said for the suggestion. also made at the Conference, to
let the formation of agricultural associations follow the intro
duction of co-operative eredit <acieties.  The latter introduce the
idea of co-operation under a regular inspeetion, aud once such
a society is successful in a place, the peaple will bhe ready for
a further development of the idea. This has been even morv
recently emphagised by Mr. Stanley Reed of Bombay in
paper read at the Indian Industrial Conference at Surat. He
saild :—* At »a recent conference at Ahmedabad a decided
preference was expressed for village, or at most taluka, associn
tions. 1 would only say that this ix one of those questions in
which it is desirable to hasten slowly, and if it be agreed that »
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start should he made with village societies, those villages should
he selected where the co-operative credit movement has taken
‘the tirmest root.”

Regarding the orgamisation of agricultural associations, we
have, then, in sunmuary the tollowing points

(1) The unit of organisation should be as small as pessible,
« village by preference. bat where this is impossible, a taluka.

{2) The organization <should not be toreed, and should have
as little as possible of the Government order about it

(3) While officially  patronised. it organisation should be
essentially popular and co-operative

(4) Existing village organisations should be used, wherever
possible, vather than have the introdncetion of @ new hody with
NEW name:

23) Conperative eredit societies, firmly rooted. arve the hest
imtroduction to an agricultural association

Turning now from the orsmisation to the functions of an
agricultural  association. 1t was universally  recognmisea
Ahmedabad that thq')' nnist be -nl(']_\' :\;l‘i('llhln‘:tl it they al'e to
do their best work.  The improvement of agricultural methods
was seen to be as much as an association was capable ot dealing
with.  And it thi~ be the case. perhaps the most important
tunction of the loeal nroanisation i~ to keep the central body.,
which ~tand~ tor the improvenent of agriculture i the whole
provinee, o, the Department of Agricalture, in toueh with the
actual cultivators i the ficld Here has been the weak point
hitherta in the agricultural organation of many Indian provinees,
i not inmost - One of the speakers particalarly cmphasised the
present lack of touch, m H\lje'l’:u At oany rate. between the
Agricultural Departient and the agriculturists. - And the local
agricultural assoctation must he the ok, it any i to exist

But here a diffieulty arises. I the Jocal organisations are
to be ﬂnm“, N nh’nml}' rvvnnmwn«lml. the touch cannot  be
maintained by carrespondence : it must be by the personal and
frequent presence  of thoroughly svmpathetic ofticers ot the
Department. who are themselves practical agriculturists. It

4
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correspondence can be fully replaced by personal presence, then
I shall have better contidence in the success of agricultural
associations as a means of ugricu]turul.tlevc-lnpnwnh The men
who can do it must he sons of the =oil, be well educated in the
science and practice of agriculture and be otherwise well chosen
the areas theyv have to cover must be comparatively <mall © they
must be very keen on their work. Such men already exist
in Bombay. and more will be produced when the Agricultural
College at Poouna is thoroughly established.  Divisional Inspec
tors of the class above deseribed will have, ax part ot their duties,
the function of bringiuy the loeal assoctations into regular touch
with the Department.  But ultimately niore inen than these will
be required if the movement i to be a thorough suceess,

Such 2 man, as I have deseribed. as the adviser of the loeal
prople, will, i’ he is the proper man for the work, give just the
impetus  which ix required to make a village or taluka association
an actually working body.  Awd with this impetus, the next ~tep
is to the organisation of agricultural <hows and demonstrations
of clearly known improvements. These two things should g0
hand in hand.  The demonstrations, it suceesstul, as they must
be, would probably be an integral put of the loeal show.
Adequate prizes could be arvanged for produoce; for standing
crops and for animals, and <o give aspirit of cmulation among
the people.  The special officer of the Depactment, whow Fhave
deseribed, must be present, and demonstrate the  demonstra.
tions, it I may be excused the term. Further, he must cany
from show to show some machine, within  the capacity of a
cultivator or a village association, which would, from his own
personal and intimate knowledge, be an hmprovement on the
svstem in vogue on that countryside. These shows would be
viry local, the more local the better in many respeets. They
would themselves do good as shows, bt they would be aven
better as a means of bringing actual improvements to the door
and notice of the cultivators.  They would not replace the larger
and more elaborate shows at important centres, but they would
have a function, an important function.  OF them the local
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avricultural association i, however, as it were, the foundation-
~tolie, .

A good many speakers at the Conference emphasised the
Buportance  of  short courses in specttic nmmprovements which
should be wiven at the experimental farms or elsewhere. It
would be probably tmpossible to arrange tor these directly in
connection with smaller associations, but these latter could and
would sefeet the men wha would be most likely to profit by
thenn, and send them to a centre for the purpose,

Beyond this such local associations have a large nunther of
useful tunctions, many of which were indicated st Ahmedabad,
They give (generally through the Divisional Inspeetor or the
more uttmerous men who will repliaee him g intimation of a plant
‘iiwu,\e,‘pr an ansecet pest, and indieate that they want help.
They seleet the best men to whom e seed, new manures, and
new implements are sent for demonstration. They report
ditheulties through  deterioration of Lad, which can then be
closelv investigated. They are the body to whom agricultural
mformation i< sent, whether published i the forme of’ vernacular
latlets or through the vernacalar press. And, i generall they
form, as | have said above, the ink between the Department and
the ln‘n[)lt\

This, on the whole, i how Tinterpret the trend and meaning
of the opinions expressed at the Abhmedabad Conterence, There
was much enthusinsm, an enthusiasm which should, T think. be
atilised, Many of the suggestions demand mueh claboration
and modifieation at the hand of the man who carries them out
The key, however, to the rapid progress of agricultural improve-
ment in the Bombay Presideney lies, T was made to feel at the
Conference, iu the development  of  co-operative  agricultural
assoctations, together with the cetting together of a body  of
advisers who ean o from p]m'u to p]:u'e. are t]ml‘uugmy imbued
with a belief in agricultural development, and are keen agricul-
tirists themselves.  The whole of this must be backed (and 1
tiink that fact is already realised) by consistent and coustant
scientifie investigation into the difficulties, as they arise,
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In the present paper I have only indicated. and more or les
inadequately discussed, the two principal questions which formed
the programme at the Ahwmedabad Conference.  Other i
pertant matters were raised, but their consideration was not
thorough enough to make it profitable to summarise the ideas
that were expressed. Their discussion on a wore =satistactory
basis will. no doubt. be taken up again at one of the futw.
Conferences. )
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Ix thi~ Note, which has resulted from an extensive tour in
Japan, undertaken primarily to study fisheries, we are presented
with tacts and figures in relation to Japanese Agriculture which.
1o use the author's expression, coanaed attention. +* The Yross
arva of Japan proper is 94,000,000 acres. Of this the greater
part 1s meuntainous and hilly, and in the north endures a long
winter. .. . With all the Iabour industriously applied during
thousands of vears only 12775124 aeres ar 13°33 per cent. of this
area was arable land under cultivation in 1905, The rest is not
At present eultivated, and by far the greater area never can be,

The crops on this small area plos fish from the sea
and some poultry and egurs practically feed the whole Japanese
nation. for meat, milk., buttvr and cheese are not articles of their
dev: The average aunual net imports from 1595—1905
would not feed the country for two weeks.  The population in
1905 was 47,812,702, so that 1t subsists on an area of 0°267 acres
prr head, an area which, for a selt” sustained nation, is probably of
nuparalleled  minuteness, - . Yet the Japanese are the
reverse of starved : they are |s:n'livul:u'1_\' strong. sturdy and well-
vonrished bewrary is hardly existent and emieiation not visihle.”
When we consider in addition that even the arable area of Japan
i~ aceording to many l‘l'!'.\(llllﬂh‘_\‘ competent observers, naturally
o low fertility, that it has paid very high rentals to a non-
shouring or leisured elass, has kept its soils not only unexhausted
vt fertile, and has done all this without imported food or manure,
Hunost, \\'i!h()\l( uutl]v, and \\'hn”}‘ without any manurial or

C Printed at the Madras Govt, Press, Pree. Re 1
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“artificial * fertilisers even from within its own borders, " the
importance of a study ot the Agriculture of Japan will b
admitted. Japan is essentially a eountry of small cultivators.
»In 1901 tarms below 2 acres tormed 35 per cent. of the whole
number, those between 2 and 3% acres were 30 per cent. and
those above 3% acres were 13 per cent. .. . . The average
oeeupaney for the country ix only 2°35 acres”  About two-thirds
of the vecupants are tenants or part tepants, the remaining third
peasant  proprietors.  Taking state assessment and local rate-
together, rural land bears an average annual assessment of R 025
per acere, Sinee the Russo-Japanese war this has been inervised
bL\’ H) per eent., tt‘!llp'vl‘;ll'”y 11 1= true, but with httle lmln' ot its
AT ﬁl“ill}_{ to 1tx old level  In o addition, two-thirds ot the
farmers pay rents for ther Laneds, which, as s cammenly the vas
i countries of small cultivators, are often ek vents, A~ o
India, the tarms are made up ot scartersd telds, but o measur
I‘»-('el\tl}‘ I».'Ln‘-:d Lo eneotrise consolidation ‘lf}l”ll“llj_{ﬁ. 1= ‘N'i“,!
Livgely taken advantage of, the Agricultaral Associations playin:
an Important part in the necessary work of arbitration amd
exchange.

In -J;tl):m. with the vV't'[Jtiun of the north, the condition~ of
temperature and raintadl are almost adeal tor the crowing ot erope-
as will be <cen fronn the subjoined table,
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The country, moreover, everywhere abounds in streams a
springs fed from the mountains and hills of the intevior.  But ¢
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Jimatie conditions are tavourable, Japanese agricultural practice is
such as to take full advantage of them. ~“There is w0 slovenly cul-
li\:llinll, no l'-‘ll'l'l“\'»\l‘\' worked areas o oall =eems on i ;_:(‘!l@l‘«‘ll level
ot execllence and is like one vast, well-worked garden. The soil
cenerallv of dark lownm, 1= abzolutely clean © weeds are not to be
~een at any time among the erops s all stones are removed so that
cvery square inch may plavoits part,” Tillage i< carried on
Admost entirely without the wad of cattle or other draught animals
which are only now slowly being introduced to a0 tew distriets
Betore sowing, « pertect tilth i~ obtamad on o every feld by
continued g, ol while the crops are growing, there is
constant interstitial digging or hocing up to the time of” harvest.
A striking feature of the tillage s the ridge and furrow system.
which is universal on the uplands. When a ticld 15 ready for a
crop, the <erd ds carefully sowiin lines, ~ome two feot apart, and
ax the erop grows the lines are graduadly carthed up from cach
s, =0 that eventually ridges and furrows are tformed. The
tfurrows are kept constantly stiveed and cleaned. and when one
crop is approaching maturity, something olse s sown in them, and
thi< in turn, when the tirst erop s removed, s eradually earthed
up, ridge aud fareow changing places. = Teis elatmed for the
svatem that it permits or rather compeis decp caltivation with
complete acration and comminghivng of the sall that it ceconomical
o seed st allows free tillering and full devempment of the plam
owing to free ventilation and sunlight and to the supply ot tresh
carth not onlyv in the deep sced-hed Tat by the frequent earthings
npe it periits the planting of one crop while anether s growing
Lt its ehict merits seem to he that 1t permiss casy and thorough
H”.‘l:r duving crop, the ab~alute removal of all weeds, the
formintion b tillagee of thit muleh of fine carth ~o essential tor
Hatntaining mwoisture in the undersoil, the vasy watehing of every
plant in the erop, and the ready application ot suadl doses of
Hguid manuree whenever neeessary.”

But that which west impresses an observer, fhmiliar with
Iidinn conditions, is Japanese nanurial practiee. As there are

v little over oo 000 each of cattle and horses in Japan, and
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sheep and goats are practically non-existent, the manure supplied
by live stock is altogether an insigniticant quantity.  The great
source of manure is human exerement or night-sail, and the care
exercised on the collection, preparation, conservation amd applica
tion of this excellent manure ix extraordinary.  Whether in town
or country uone of it ix Jost to the land. Al ix carefully colleet
ed and stored at the homesteads or in the ficlds in vats with
closely thatehed roots, which not only protect the contents fron
sun and rain but prevent over-tfree circulation of air and conse
quent loss of ammonia. Night-soil is never applied tresh to the
land.  Atter fermenting in the vats for not less than ten days, ot
is found to be converted into a semi-tluid mass and i~ copsidered
readv tor use.  Ttis applied to crops diluted with water from
one to ten timpes its own bulk. the fivst dose on the ~spots where
the seeds are to be sown or <eedlings planted. while subsequent
doses are given to each plant as required. the last at the thae
when the plant is coming into Hower. Nocrop is grown without
manure, and every plant or gronp of plants receives ity specitic
dose, not only onee. but <everal times during the growing season
It will bee coneeded that sueh o <vstem ot conservation and a[’Pli
cation. exceedingly Jaborious as it s involves s mminann of
waste.  The total value of the night-sol thus~ saved i Japan.
after allowing for inevitable loss and wastagse of all sorts, is esti
mated to be i ters of units of nitrogen, potash and phosphoric
acid, at carrent rates. not less than abour Rs 800 lakhs per
annum, and in terins of inereased produer rexulting from its
application, it st be agrear deal more

Equal carv is bistowed on the preparation of compost. It
1= absolutely nniversal as aomanure o it s the solid or drey cony
plement of the equally universal liquid X (night-<oil) and is o«
practical illustration of the * waste nothing  prineiple of Japanese
farming.  Every scrap of organic matter is carefully searched out
and collected, animal excretn, alwavs excluding  human,  but
including those of fowls and of pigeons which are often kept for
the purpose, leaves, weeds, straw and all sorts of vegetable refuse
trom the towu, farm or house, <ueh as potatn peelings, radish top-
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and so forth, dead silkworms and their pupwe, slaked lime and
<hells, bones of all sorts pounded small, wood and straw ashes,
indigo  refuse, astragalus grown after a paddy  crop. loamy
carth, ete, are all pressed into ~erviee. These materials are piled
ap in the yard or under a shed o wsually a dayer of vegetable
matter first, then ammal dung. then lime. powdered <hells and
wood ashes: the mass i then moistened with the liquid drainings
from the stablesc it any. or wore generally with homan  urine,
covered with carth and adlowed o frment together ina mass
which is usually sheltered from the ran by stout straw mats if’
not under a shed. The miss s oceasionally turned over, and is
left until the whole has decomposed inte a finesrich nutrient
earth (the Japanese name is - manurial carth ') which s passed
through a sieve and used s~ w0 tine powder. especially at sowing
time ;. the coarse matter which daes not pass the sieve torms part
of the next heap. Ocensionally it i< said that the inas< i~ burnt.
the resulting black carth being used in the same way”

Fish manure has long been appreciated in Japan. The
quantity manufactured i 1904 was 133,600 tons, the value
of whieh, ealeulated on the same hisis as night-=oil. would he over
Rs. 0o lakhs  OF late Vs, onoaceount of the anereasing
demand for fresh tish, especially in the towns, the quantity avail.
able for fertiliser has wgradually been diminishing. while the price
of tish manure has more than doubled.  Government is, however,
fllv alive to the unportane: of fish as @ source of ﬁsml»‘supp]‘\'
and manure, and strentous etforts are being made to- develop the
tishe‘l'ic.\

Oil-eake i~ another unportant tertiliser in universal u~e. Not
"Ill)' s there no export ot ol seeds or eake but there s a l:il‘gt‘
mport of cake trom China amounting i 1903 ta 22000 tons,
rosting about Rs. 73 per tong and the importsare steadily going
.

Green manuring has withm the last twenty years beeome a
cwular practice, chietly on rice lands Just hefore the paddy is
Larvested, seeds of ru‘l;'rlfl’ll"r.e lotwides or staicns, n p:\pili()lm(‘eﬂu-\

S, are broadensted on the lind. After the paddy 1s removed,
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the astragalus grows rapidly without any turther cultivation, and
in May 1s either turned in where it stands or more commaonly cut,
and carried to other tields or the compost heap.

Heavy crop returns are the natural corollary of favourable
elimate, thorough tillage, and sound manurial practice, but in Japan
the vields are even heavier than we expeet. Thus v the case of
paddy. which occupies anuually more than halt the total wrable
area, the normal vield, for the whole country, is over 30 maunds
per acre of unhusked rice.  Tu some provinees the average is <aid
to be over 40 maunds, while vields of from 50t 60 mannds are
sald to be not unknown.  Sugarcane, which 15 grown ona com
paratively small area. i~ =aid to give an average yield ot s tons of
sugetr per acre, an enormous tivure, s ditHeult to get at th
vields of the millets, pulses and cold weather cerealss because of
the ahmost universal practice of growing these crops mixed, but
some idea of the general productiveness of the soilmay be gathered
trom the fact that with prices not varving much from those
ordinarily prevalent in India, the average value of agrienitirad
produce for the whole country was in 1902 Rso 128 per acre.

The torests of Japan play  an important paot e agn
caltural economy. Out of i total avea oft 5270 willion aeres ot
torest. 15°3 million acres are = private 7 forests, belonging cithe
to private individuals or the villige communes, and held o2
million plots, 30 that cach plot averages 088 aeres They o
thus the wooded plots attached to the various holdings, sometines
intermingled with the enltivated fields, sometimes distant andd
forming continuous woods. They provide not only the tireswond
and timber requirved for domestic purposes. but are also lnrgels
drawn upon for material tor compost heaps and green manuring
Seientitie sylvieulture has i the past been litthe understood, and the
timber produced has been relatively Tow i quantity o but i this,
as in other respects, the Japanese have shown themselves progres
sive, and under the stimnlus of Government o new vra of forest
management has heen enterved upon.

Nothing better illustratex the thoroughness which ix charac
teristic of the Japanese nation than the manner an whieh the
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Government has initiated. developed and organised, agricultural
cidueation and rescarch, and the response of the people to the
lead of Government.  Sir Frederie Nicholson estimates the total
expenditure, Timperial and Local, on agriculture and agricultural
education at not less than Rso 20 Takhs per anmum. Agricultural
cducation begins i the higher clanentary school in a large
number of which the pupils are taught Agriculture and Natural
Sctence. L teachers i Jbapan receive instruction i these
~ll'vjt-<'t~ at the normal tl‘:«inin;‘r ~chools Tnoelose connection with
the rl!'lnvht:n‘}‘ ~chools are 14506 \\l}'}vl'lllt'lll;ll'}‘ ~chools which
Sive ore extended instraction i ;nj_:l‘iclllllll'r. These are either
cvening schools, or wive <hort courses in the winter months or
during slack ~eisons, and e largely attended. Next come 11
recular agricultural schools of two vrades. T the ower grade
~choolsof which the pupils noust he over 12 vears of are, there
1~ w three vears” course with 27 hours of stwdy per week,
sxelusive of practieal work,  In the higher crade schools, the
pupils mmust be over 14 vears ot ace, the course ix mare advanceed.
and extends over three or tour Nears with o two .\'(';lli\.luv.\t-
craduate course, if desired, for alvm-iulis;nin!: m particular subjects,
To both these chisses of schoals are attached v\pvrimvut:u] and
demonsteation farms, which serve for the instruction not only of
the pupils. but adso of the agricaltural population o their
neighbourhood. The teachers, too, vegularly deliver lectures on
agricultural subjeets to farmers at vavious centres. Both the
agricultural sehools proper. and the supplementary schools from
which they often develop, are of local origin and are ~supported by
loead tunds aided by moderate Tnperial grants. Nearly all the
pupils which pass through them cither return ta the land. or
hevome teachers or u{-_:rivnltur:d othierds. Finallv, there s the
Agricultural College of Tokvo and the Collewres at Rapporo and
Morioka, with fully equipped laboratories and experimental tarms,
where agricultural experts. teachers. and agricultural officials, are
tnined. The work of the schoals and colleges is largely supple-
mented by the  experiment stations, one large central station

with several branches, and numerous local stations.  The latter
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cost about Rs. 6 lakhs per annuni. 75 per cent. of which is et
from local tundsx. TIn connection with the experiment stations,
there are no less thau 300 itinerant lecturers, who give instruetion
in agriculture and allied subjects

In close touch with the experiment stations are the Agri
cultural Associations.  Probably in no other eountry are these
so general and so well organised as in Japan.  Thev are divided
into Pretectural, County, and Village Assoctations. ot whieh
there were recently 46, 579 and 11985, respectively, as compared
with 47 prefectures, 635 counties and 13,509 towns and villages,”
Taking the Village Associations first.  betore any Village
Assoclation can be tormed not less than two-thivds ot the
persons yualitied shall eonsent, provided that such two-thirds own
not less than two-thirds of the cultivable Land : but when such
association shall have been formed. o/ persons qualitied  for
membership must join it.” The funds of the association are
derived trom the suhsc:ripti'm.\' af' the members.  lach \'i“:lgu
Association within a county elects i deputy. and these deputies
together constitute the County Ascociation. The  Prefectural
Association iz similarly wade ap ot deputies elected by County
Association=.  Finally, the Pretectural Assoctations « leet deputies
who together form a kind of Central \uvicaltural Council,

“The work undertaken by the Village Assoctations ix exten
<ive.  Thev are respousible tor reporting to Governmment on the
agricultural conditions of their areas, and for furnishing agri
cultural statisties.  They undertake seed selection and distribu
tion, establish commmaon <eed beds tor the npembers, combine for
the destruction of inseet and other pests. initiate agrienltural
experiments and introduee agrienltural noprovements, purchase
manures wholesale for the members, conduet competitive exhibi
tions of agricultural products and jmplements and of growing
erops and award prizes or honours, give assistanee in serieulture
and other home industries, make provision for agricultural eduea
tion in schools, or, by lectures, assist in the consolidation of fields,
publish bulletins, and, in various other wavs, promote the interests

of the wembers The County Associations  assisy and tooa
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certain extent guide the Village Associations, while the Prefectural
Associations stand inw ~similar relation to the County Associa-
tions.

Such. in brief, ix the position of agriculture in Japan. If
we compare the agriculture of Japan with that of India. we have,
of course. to deal with conditions. which. in many vespects. are
widely different in the two countries. Thus. thers can be no doubt
that Japan owes much of it~ prosperity to its wondertul climate,
No country can better than India appreciate the advantages of
a rainfall, which, while assured. plentiful, and well distributed, is
seldom excessive.  In Indine when the scason i really favourable,
surprisingly  wood crops wre to be found even in districts where
the land commonly grows two erops & vear, is indifterently tilled
and receives hittle or uwo manure. Crop vields in tracts which
are independent of raintalll through being commanded by irriga-
ton. compare ot untivourably with  those of Japan.  Again,
practical  coertainty of good cropsc it it sometimes rneourages
carelessniss and laziness, cqually often serves as an incentive
to good husbandry.  Ou the other hand, the <ol of Japan is
probably naturally less tertile than that of large tracts of India.
the holdings are smaller, and, onan average, probably pay more in
the shape of assessment and rent than is common in India.  But
vranting these diferences in conditions, there is much that the
Indian ryvot can learn from the Japaunese peasant.  We have
deseribed the thorough character of  the tillage universal in
Japan.  The methods in detail are mostly unsuited to Indian
conditions.  To perform all the processes of cultivation with
spade and  hand  hoe i~ only possible on very small holdings, and
can give a return commensurate with the labour cmploved only
where conditions ensure o high vield per acre. The ridge and
furrow system ix emploved with advantage in  garden ™ cultiva-
tion. but for climatic as well as other reasons could not be
generally adopted. But what we can aim at in India, as
Japan, is that the tillage should be the best possible under the
circumstances, [u  India there s much good cultivation and
much bad. If the methods in use in the best cultivated tracts
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could be made more general over the country, a ureat step
turward would have been taken.  The systein of drilling seed
and wiving  subsequent interculture of crops by bulloek hoes,
which i~ the common practice over large tracts of the Central
Provinces and Bombay Presidency. and in Grujernt especially, has
reached a high pitch of excellence, s capable of great extension,
It is ceonomteal of seed, ensures a better distribution of plants
on the ground and sives thme and libour, Both at the time of
sowing and n the after-cultivation of the crops. The cost of
drills and hovs 1= nominal.

Many large ivon ploughs are inuse o the black cotton
tract= ot Madras, Bowbay and the Central Provinees, They do
excellent work in these heavy soilss but are too heavy tor the
cattle of the averange small cultivator, and in any cise are beyond
his means.  There 120 however, room for aomore extended use ot
the lizhter patterns of inproved plough.  They are moderate i
cost, and while they cannot entirely replace the mdigenous
wooden plough, for breaking up and pulverising the soil, they
are o point of e and fabour wnch more etheient than the
lurter,

But it is i~ regards the use of menures that Indin otbees the
createst contrast to Japan. I the night-soil of Japan 1s worth
Rs. %00 lakhs per anmun, that of Todia must be worth six times
as much,  Yet only an intinitesimal fraction of it i~ allowed 1o
have anything like its tull et on the ol The question is
bound up with the social habits and prejudices of the peaple, b
fortunately  there are signs that the prejudices on this subject
are breaking down, and in the futwre we ay Inok to a more
extended use of  this valuable manure. The eattde manmae
annually produced in India with its 30,000,000 catthe and butfaloes,
may be worth anything from Rs. 150 erores to twiee or three
times  that sum  according  to the methods of  conservation
employed.  Only a small proportion of this vver reaches the
soil, the great bulk of it being cansumed asx fuel. The waste.
deplurabln though it may be, ix to a great extent inevitable under
present conditions, and can only be obvisted by the general
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c~tablishment of forest reserves, which, again, is a very large
4]uv<ti<)n.

T}ln- ')I"‘\l'll[ ]:u'}_{" i'x}ml‘l of (:il-.\m-tls and of bnnm cnnStitut(‘S
asevere drain on the country. The use of oil-cakes for feeding
ad e s however, becoming more and more general - and
as the resources of the people iinprove, there will no doubt be not
v-rxl)' @ much |“!|)illi\h"ll c~\"mrt of ni]w:‘rll\. ]'llt A much \\i(lul
ntilization of the seods of forest trees, ey of whiceh, though at
present of hivte connnercial value possess valuable manurial
f»l'n[n-l'li-‘\ “nln-~ e 1ot llw'ﬁl”\\' "Illlﬁlu‘.‘v'tl A it Thalre in
the tform ot superphosphate, but the resent hieh prive in India
oA the ~lll}llllll'iv avid tsed i e annticeture of \nln-rln]w\]w]m{w
cncourazes their exports s pregards campost, there is nat te
Sithie Tt~ of Coltipost material avarlable o Tidia as 1o '];l!um.
bat comparatively Jiodhe ctbot i< medde to utilise <ach material as
there s Corcen manmring i~ priactised to a0 considerable extent,
'-\}n'('in”y o j_':lnlvn v rnlli\.ﬂiuu. bt Ini'_f]xl. with :ul\':mtugv. bae
niore weneradly cmploved,

Wewould call special attontion to one teature of Japanese
acricultural poliev, e/ the cncontagenient of consolidation of
Lobline< This 1~ a question which must sooner or later be taken
apoin Indee The ditieultie - incarrving throngh the work would
nrdoubtediy be cnorous, bt not gecater than they have been
o other conntries T h .‘ltl\.‘!lll:l_‘_’t’~ of cons llid:ltinn Aare }l:lh-n!
ooall, the average cultinvator ecluded. Sone ot the more
Shvions  are ooy of Tabour and ot space, J:\p;m it has
Been found that there is sonetinees a4 saving of as much as 5 per
cent of fand throush the I»rr:xkin; Jown of diviston boundaries
e hetter distribution of nsnure, the vreater care of ficlds and
“topsc the fostering of individuality and the loosening of the
Bl of \‘i“:lgc' tradition and ]!l‘«'_i\lt“«'v.

With vegard to agricnlturar cdueation and reseaveh and the
Coamisation of acrricultural associations, we are a long way behind
Tipan Dbt with the Department of - Agriculture now being
Yestnsed, we iy expeet much more rapid progress i this direc-

Vi the future,
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Sir Frederic Nicholson's Note has been written primarily
for Madras, but his wide knowledge of Indian agricultural condi-
tions and his admirable presentation of the salient features of
Japanese agriculture makes it possess an interest tor all students
of Indian ﬂgl'icuhurc. We await with interest the second edition
of the Note i which he has promised o give stggestions ton

Madra~,
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THE TOBACCO STEM BORER.
civonnoscarvy neLiory, Low),

By P MANW ELLLEFIROY v, s, vas,

Foseoroodd Bt gt fraia

Tie enltivated wbaeeo plant o Tndie i attacked by few
pests, and these chiefly are msects which only artack this crop
~poradieally. and whieh have a lege vange of other tood plants.
There is, however, one inseet whicls is aspeeific pest to this plam
and to no othier. This insect is tigured in all stages in Plate XTX
The moth is shown with expanded wings as it fiving in Figure 9
ithe lines below indicating the real size), while in Figure 7 is shown
the math as it rests ona plant. the wings heing wrapped round
the upper part of the body. The moth s too small and too much
ke other smadl braown moths to be easily recognised, but the
Figure %, showing in outline the sickle-shaped palpi curving over
the front of the head, will assist dentitication,

The moth fies about at dusk and atter. and lavs egas on the
vorng tobaeeo plants. An cgue eight times the veal length, s
Sown o Figure 1 it is, when tiest lad, greenish vellow bu
Jowly darkens to the browner tint <hown in Figure 20 A <ingle
muth was seen to lay 28 egrs, but nonally each ]'l'nl\:\bl_\' laxs
mote, o the eold wenther the ewg hatehes inoa fortnight oo
theee weeks, snd in warm weather (March) in eleven days. These
rags ennnot easily be found as they are laid singly on the leaves,
~tems or leaf stalks, usually on the lower side. From the egg
there hatehes a caterpillar, a tiny almost white mseet of the form
~hiown in Figure 3, but measuring nn]_\' Q‘Kth of an inch in ll‘ngth.

o
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This caterpillar very soon after hatching, eats into the leat
or stem near where the egg was laid it goes completely inside.
not mining eclose to the surtuce : it it enters the leaf, it works
down a vein to the midrib, along the midrib towards the sten,
until usually it reaches the main stem ot the shoot. Figure 4
illustrates this, the larva having gone inat the white spot on the
left leat, and tunnelled down to the stem, itx track being just visible
asa dotted line. Tt lives secure within the <tem, gradually inereas
ing in size antil it measures neavly halt an inch. Such a tull-grown
caterpillar ix shown in Figure 50 magnitied Hve thnes e length,

The L‘n(t'l‘pi”ul‘ lves amd teeds i the <ten fonr o ln'l‘iml vary
ing from <ix to ten weeks in the cold weather o one was fomud 1o
take elrht days in actually reaching the stem theoush the mideib
when there, the caterpillar vats the tissue of the plaat and, i
such a plnt is cut open, little tunnels are toand in the tissues
as a result of this attack, the stem swells, and one sees the bhalbons
sweiling on the growing plant, <hown in Figure 30 This s the
external sign of the fuseet’s presence and it only forms when tle
caterpillar has been in the stemn for at Jeast three weeks: some
times longer. When the caterpillar is tully fed upand tall grown,
it bites a hole through the epidermis of the plant, <o as to allow
of the exit of the moth and thet to previent enemies woetting in,
it webs up the hole with =itk and grass; these holes are shown
Figures 3 and 4t and i elosed, show that the inseet as withim @ the
caterpillar then lines its tunnel with «lkand tarms to the chirysalis,
the resting ~stage shown in Figure 60 Tt is, of course, impossible
to see what 13 going on nside the plant, hut i four cases that
were spectally treated, the chrysalis period was found to he about
four weeks in the cold weather, leas than three weeks (18 days) in
wariner weather,

At the end of this time the moth comes out of the chirysali~.
bursts through the webbed-up hole and emerges to the open an
to mate and lay egys.  Moths only come out at dusk and rest In
day hidden. [t is uncertain how long they live, but it they find
mates and growing tobacco, they lay eggs in three or four day-
and a fresh broud starts,
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[n the cold weather, when the ilw‘t(‘l 1s breeding in tobaceo,

the whole lite from ewy to e oceupies from three to nearly four

i3 the tolaneeo erop is nsually concerned. there
i< but one brood in it

months and, so far

The insect lives hy choice in either youny
plants or in voung <hoots © one finds it abundantly  sometines in
the plants after transplantation, and later. in the shoots that
springg up from the stimps adter the tobaecs s cut.

A~ general rale, the presence of one caterpillar in a young
plant does no more than make the plant weak, <tunted and poor.
The plant dics only when <everal caterpillars are 10 it at onee, and
thi~ occurs bat < ldong where tobaceo s TN dAs a4 cro). Loss
of crop comes then ot ~o much trom the death of the- plant= a~
tronu the uanthrifty weak plants which vield litde, and where
tobiteen s an lportant crop and i the ticld stecessively more
than onee e the vear, there i sonetinmes enotgh of this pest to
vonsiderably diminish the outturne The insect has heen found in
all the iportant tolieea vrowing districts in Indin and is known
m Cevlon, Javccand other Plwes

Lake other inseces, this ome i Profe tooattack the nost

chotee special vanietios as readtly sind sometinies nore readily
than ordinary indicenous kinds<, and it has possiblv Leen a factor
that determined the rejection of <omie vartetios that would have
done better hal not theq growth heen cheeked, Tois nnpossible

to estimate the foss i the tobacee cultivarion st present ot s

probably <iadl but constant

\l\ uh‘il-n't i thas pajer s ta draow attention to thix iseet
e to s fite hi\lnl‘v\‘. as it i~ the <ol \p-'\'iﬁl' prest ot tolaceo.
Litthe can he <aid abea prevention bectuse what ean be done
st he l»_\' common sense mnethods hased an a lxl\n\\‘]u(]gt‘ ot the
I history of the inseet From the praciical point two measures
Seamportant - the fiest is to watel the vouny erop and pull out
and hurn all plants that show swellings © that checks the pest's
wultiplieation and it may he seen early enough o put an other
plants iy place of those taken. The second is to thnnm“_rhly
sradicate the tohaceo stumps after the tobaceo is cut, so that thev

stnot send up shoots in which the insect can breed and so



6 AGRICULTURAL JOURNAL OF INDIA. N R

multiply.  In Behar the brood in the shoots trom the cat stunips
i April and May is sometimes a large ene, tiding the insect over
until the rains and probably materially adding to its number for
the next crop.

When tobacco grows wild. the plant <hould be eradicated as
this is the original source of the mischief.  This precaution ix,
however, not one that is of much real importance.  What other
food plants this insect has ix uncertain ; very possibly it breeds
also in other solanaceous plants, but it has not been observed on
any other cultivated plant. Tt would certainly have been found,
did it breed in any.

In tobacco-growing districts in India where this borer is well
known, a~ in Gujarat. the cultivator has a retmedy o it consists in
making a vertieal cut in the swollen part of the stem with a sharp
knite : the explanation given is that this lers inoair which is wood
for the diseased plant and the caltivitor vegards the swelling in
the stemn in mueh the <ione way s he woubd o tumonr on his
DWW person, et r'n)a/il"")'n.f/ Vtoaeith tHie Jroeseaes '."- i dnsect af alt
Fxperiments made with this treatment show that unless the knite
actually reaches the caterpillae nside the steme the treatment
produces no result o af the caterpillar is kil which happens
very =eldon, the plant does thrive better than i the eaterpillo
had not been destroved, buat o strong plant is not produeed
practically speaking, the mischief is done by the time the swelling
can be seen and no entting will produee w0 good plant. - Whep
there are several eaterpillars in one stem. as often happens, emt
ting has no effeet whatever anless so vigorously done as o kill

the plant.
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Frax Connvaniony iy Besxaan, The Diveetor of A criculture,
Bengab s tssued aonote desertbings the results of the preliminary
cnperiments e Benesad with Rus<ion (Rica) e <eod distributed
e ttog. The most promising results appedr to have leeen
shtaned at Bavkipore, wher the outtuen of zreen plant was
.'l tos ,N'I' H T KRN I':}.w*\\}lrlw H\\ill*_: Tas ].‘lh \n\\ill;‘ .‘nlll “an
mnfavowrable season the aops were Tess prannsinzg. A sunple of
Hax grown at Bankipore was sent for exsauistion to the Iln]wri;l]
Iistitute, London : the Threeto reported that the fihre was loneer
and coarser than the standad ~:uup[< ~ fronn B('l;_:illul. The clean
e obtained o the Todian ~traw hd anaverage diameter of
009 inch, e dianecter of 0 standand sunple off Beloan flas
being 0:o00s6 ineh, The tibre was found o contain in parts i
constderable amount of woody tissnes The Dhircetar of the Tue-
perial Institute sugoosts that in order to ensure the best quality
of tihre, the erop should he harye ~tedd when the lower halt of the
steaw has tined Brownisle vellows and not when ripe. We have
tew fulland practieal adviee from the Flav Eaxpert on this and
ey other plants which are ossentiad to the snecesstul cultivation
SOtk i Bengal and we attach naael cveater value o the
resualts of the Joeal "\l""i"”"" wined by this officer than to
wdvies wiven from the Fuperial In<titute,

In o lu'.-liuliu;u'.\‘ note on sy eultinvation i Behar, the Flas
HW"'H to the Behar Ill«“;,:‘n Planters’ A ssociation Sgests that
the most desirable Tength of flax is from 28 ta 30 mehes, I‘”":‘-r"r
e i< Joas vnluahle. He states that in Belznum 300 to 370 1hs
sl s sown per heetare (heetare = 247 1] acres), :ld(‘ling 30 Ths

of ..

b wheve the il is poar, The crop ~honld not be foreed by
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ht,'zl\“\’ manures but .\'hnlllll be Trown, hn\\'«'\'(-r_ on land 1 :_‘ruml
condition.  He suggests that seed <houlil be sown by drill iy
Bengal.  He further wives his opinion about vetting, necessary
machinery, the quality and class ot tibre as compaved with Beleian
and the approximate value per ton of fibre and output per acre.

This note will bee largely wnplitiead by the results of work
i 1007-1905, when published, These will teml ta show that o
protitable new industry s possibly being established 100 Benws
All tnitial tiads will necessarily be conductd with imported
“Xl)\'ll‘i\'t' seed, as the iluligvllnll\ varicties are believed to 1
quite: uusuitable tor tlaxs The value of acelintizanon and o
plant to plant selection will be <tudivd W adready know
l_prml t{!‘i‘\l ;t‘lnlll hn\\' lhi~ l'l‘l»[» Citlt b st L'!'Hllnlni&'s\n_\' o
and otherwise dealt with, We however, neold 1n Il:u'tirll]:u' bhetto
knowledue regarding the most suttable warer and tnperatur.
tor the retting processin Indie —(Eprrok).

.
e

Mickise Machises. One aker clatms to have sold 100
machines o one pattern i Australia, capable of milking 2o
cows. In the 4‘.‘/’.""'1/!‘11"’.} Newrs for ath Octaber 1007 appros
an account of w new type of wachine recently put on the mark:
in the Uniterll States of Nuerie [t i~ sawd to consist, e th
first pluws, ot a large pail with o tGehdy ooz hdl Froos
nozzles on the hid e :’vi\wn ot two Tudia-rabber tubes, alewr
3 1t long, each of which ternnates 1 tour funnel like  Todi
rubber cups which tit tightly on the teats of aoeow, two aninie
being milked av onee. Two pipes [u'\m round the ecow stalls, o
being a vacuw, and the other full of aar at b pressure. .\
casentiial feature of this mlker i~ the pumping apparatus, sounted
on the hid, which in alternate pulsations conneets the puil, At
consequently the India-rubber tubing, tirst with the vacuam
result o which is to ereate a suction, and so to extract the milkh
and secondly, with the air pressure pipe, which releases the oo
preparatory to again applying the suetion, the extracted itk
meanwhile passing from the cups, through the tubing and 0"

the pail.
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This type of machine corresponds i action to a machine
nitroduced within recent vears in England. The writer saw one
at work i a large daivy in Scotland, Tt replaced with excellent
resttlt= 13 hand milkers who dealt with 150 cows, and who had to
work seven days per weck and were consequently paid very high
wares.—( Firok).

- ..

Cassava, = The Cassavac plant serves two usetul purposes.
Hs roots which swell inte boee tubers of a0 vellowish eolour
vield Cissiovae meall Cisovie ~taweeh and tapiocas The many
Dranches duto which the phoat expands afford cood food for
cattle. Another characeteristic of this phait is that ts roots
need ot be litted troan thee gvound st the sne seasous hut niay
be allowed to remain as a0 reserve stock off foowd with \“gh[
Foar of I't‘illj_: ’*""ill'(l. v i~ = Very [*1-»11\11'1i\n~ lll;lnl. oe acre
ol Cissava under cortain tinvourad e conditions. vielding more
HUtEIive et ter Uran sty tines the satoe v under wheat, The
['l:llll UrOws Loy hl‘i:_"]ll ot o 4 too ~ teet and e naded stemis,
[ tabwrs e fromn 1o inelos i dinmeter and uswalv onver
enc foot bnes T thowrslio s wost i a well drdned sandy loanm.
The tubiers decay i the coonnd is water togeed. The =01l should
he well ploughed to aw depth of 6 1o 12 inches. Fuallorown stems
ol the plant should by cat up into ~nadl preces from 4 to 6 nches
w bength, Theae enttings way be planted o the farrows and
covered over Jihe sugarcae cuttings, or may be setin the ground
I Nl:l!ltillf_: }""“inll with about an anch above .'-”““'“i- The
cuttings  should he planted ton feet apart i tows which must be
also Efeet distant frone ciech other,

Hocing and weeding are wecessary ondy all the plants grow
Up. s It many branches atterwards hinder the gl‘n\\(h of weeds,
Generally from = to 12 wonths wust elapse before the roots will
lip l‘l')ul'\" for Hﬁing. The tubers when litted  shiould tirst e well
washed and then immersed in cold water fora might. The dirk
coloured rind shoukd then be pecled ot with asharp knife,
he pecled tubers Jiould Le ent into sall pleces, washed and

“tashed into a pulp which should then be put in - a cloth bay
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and, after subjection to heavy pressure to force out any poisonou-
iee, be washed, sitted and dried. - (Eprror).

-
. .

Tue Bruar Praxters Assocnarion wokk 1y Laos.7. The
report of  the  Assoctation eovering  the season 19067 -
distinetly encouraging.  The Association has been strengthennd
In the addition of some 1 comeerns. The report mentions the
grant of Rs. o000 made by the Bengal Governmnent for the
Sirsianh Research Station Puring  the period under revies
Mr. Bergtheil brought out twe duteresting publications (1)
Methesd of Estimation of Indicetin e Comuereial Tadigo, (2
Report o the Resalts of a0 Practieal Dvestest oft Nataral aguinst
Syvuthetie Indigzo. Another wrerestivg publiaion = Tretmen
of Java-Natal seed with conerntrared ~ll|phln'i<‘:u~h|” hits b
published by Mreo Brigas. The Nssociation received acrant o
R~ 6,000 from the Bengal Government to meet the expenditur:
for the cplovment ot oty experts and it s stated thae
My Emil Van der Kerkover has beenongaged on agrecinent ton
o vear. Hle swill report fudlyv on the possibihities of crowing tho
i Behar before the expiration of bis awreenent X Parthe
crant of Reo 10000 was made 'v)' the Benwal toonvernment )
asmist purchasers of fax seeld through the Dundee Clhaanber o
Conmeres. A ]);L\\ilx_'_[ retirenee s made 1o e Saeather's field
experiment  with phosphatess Dro Butha’s report one plants
~Ilﬂ;‘l'illj_f troan Okt " and Me l,rfl'tl_\"~ report on the = l’\\'”:l
disease. - (Kotrox).

ReMarns ox 1ie scoaestion sy Muw Posser wenanvpiso ruoe
APPLICATION OF THE PRINCIFLES OF MENDELISY 1o rHE  IMPROVEMEN?
oF Jete.—For two years, work has been proceeding in juts
iprovement, as yet only by simple seleetion s but it is hoped
to comtmence eross-breeding experitents very soon. W oare
endeavouring to extend the cultivation outside of Bengal, beenns
Bengal is approaching its Jimits of production and the method of

simple selection has proved extremely nsetul i eopheetion with
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aeclimatization.  Tu one cise it has been possible ina single vear
to |1rmluw- vreatly mproved result<) inoanew tract. by sowing
e selveted from only the tallest and straighitest plants of the
previous vear's crop. Simple selection is theretore, undoubtedly
of value under ~uch circumstanees,

- When we come to thy question of eros<-breeding, we find we
arc o muech more ditieult cround. There are probably neary
Bundred so-called races of jute (0 Crgusalaris and € (O itaiins)
in Bvllj_{z\]. e - |lu.\~i|vl-~ to l“.\!ill","lli\ll at once, of course.
betwern red races aned STeet raees, n-all‘l‘\' races il late races :
hut it i~ lll'ill‘til'itu.\' certain, for instance, that at least some <fa|'l_\‘
Ureen Picees with ditterent vernacalar wones are identieal o eVery
pespect botanically and acricaltaradlys Toas obviously necessary.
e retore, betore commencing any eross-breeding work to decide
which ot the <o called vaces qoe ddentival sind which ave not.
Mr. Burkill, the Beporter on Econonne Products. and the author
Bive wiven o wood deal of antention to this point duving the last
two ~ea=oma, and Mo Burkill has visaed ]\l‘:u‘tiv:l]].\‘ the whole of
the Jute-crowing disteicts during 19040 1006 and 1907 for the
purpose of neking observations. The plotsat Pusa and those at
Burdwan hase also heen under ~triet observation, the latter
sinee 10020 The pesults are cnconracing - and it i hoped that,
when taken i conjunetion with chenaeal and mi«-rnwupir caaImnIn-
atton of the respective fbres. a sound basis for further work
will <oon he areived at. We hope s n result of this vears work
to be able to start with a detinite progranune for raising new
races next season. While this work proniises to he of vory great
seientific as well ws practical interest. the antrinsieally anferior
nature of jute fibre, when compared with other tibres i India,
renders it doubtful whether it is wise to attempt to mprove the
quality of jute bevond a certain point, it the outturn of tibre per
acre eannot also he inereased by the methods of improvement
wdopted. Other plants are already under examination  whose
Hhre is certainly much finer in quality  than jute and which give
yromise of vielding such a roturn per acre as will enable them to

compete with the higher priced sumples of ate. Inherent m
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these fibres are some of the qualities which we are seeking to
develop in jute.—(Rusgrr S, Fixvow).

“
. .

Asay Pavoy, -The wanurial experiments at the Burdwa
Farm trom 1891 to {996 have proved that tor Aman Puddy
3 maunds of bonc-meal and 30 seers of saltpetre per acree have
given the largest yichl Thiz manure vielded an average outturn
per acre of 30% maumds of grain and T8 maunds of steaw, o
cotnpared with an average of 194 naunds of crain and 32 neands
o straw trow comparative  unmanred plots. Six msneds o

bone-meal alone per acee cave oo the average 11 maunds o

crain and 711 maunds ot staw o whilst an applivation of
maunds of boneapeal wave on o avernge 12 anaands of wradn

and 604 wmands of straw. The outturn vielded by 35 mannds ol
bone-meal alone compared with 3 maunds of boneeal plus o
seers of saltpetre shows that the wddition of 50 seers of saltpete:
repay= its cost many tines over. [t has been proved thae dc s
not ceonommical toapply more than 3 mands of bone weal,

In the same pertod 50 maunds of cowdung per acre s
an average outtury of 40 maunds of giatn and 57 maunds o
straw.  But 1ou anaunds of cowdung produced onan aserage
only ALY mannds o grain and 0L maunds of straw, Tt
believed, theretore, that a heasy deessing of cowilung s wasted.
An veonomical dressing appears to be 50 mads of cowdung
or 3 maunds of bone-meal plus 30 seers of saltpetee, Ttoas
turther suggested that i artitieid manures are not available, crecn
manuring shonld be pl';lt'tisl:ll

Experiments during the last three venes in planting paddy
seedlings av ditferent distances, <howed that adistanee of from 9 to
15 inches apart, gives the best outturn. This experienee does ot
apply to those parts of India where scedlings are usually planted
in clurups some four or six inches apart. —-(Borrog),

-
* =

Ixoio Researcn. Mro Fugene Co Schrattky,  who  has
recently been employed by the UL P Government o demonstrats
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at Gazia the merits of  up-to-date methods of indigo manu-
facture to the planters of the United Provinces, has published
in the torm of a leatlet, the results of hix indigo research work in
the season 19070 carried on i private factories at Buthnaha,
Turcouliah and Sathi. Almingeg at a better fermmentation of the
plant, a more perfect separation and w larger gain of the dye, he
tried the glucosode and the alkali and acid processex and also
the establishiment of i sceond steeping of the indizo plant. - He
asserts that the ;_:]llwwul-' Jrroeess nat nnl_\' ‘\'i('](l.\‘ tor 100 maunds
of green planty Fto b seers ot 63 per eenis indigo more than the
average vield by the ordinarey process, but it has another advantage
i respect of giving good returnss even when the plant is not ripe
tor manutacture or when the naisture i the plant is so diluted by
rain-water as to retard the progres< of fermentation. Manutacture
ot ndiga by this process cang he savs be carried on st any e
between Mareh and November, The most suitable temperature
of the stecping water for glucoside vats 15 95 to s6 0 o The best
separation of the dye cansitis said, be etected by the alkali and acid
provess, In this provess the <|\l:\lit_\‘ nl'intli:_:n can be kvl'l \"‘lir"l.\'
under cotmand by the proper use ot avid i suthicient quantities
1o redissolve the organie and wineral nacer precipitated with the
dye and by resulating the quantity. of water tsed Lo remove
again the soluble ipurities frow the feeadas The termented liquor
worked lpon with l}u'glllm wonde process tesists nlm'nlnlu wition. and
asceond ,~ln'vpir|.'_: of the }»]n’lt can be l'.‘hi]_\' etfected, Mo -\'t'hl‘ul(k_\'
AN that the second .\lc'(-[iing prrocess .\'ivm\ 1y per vent. more (l}"‘
and the three processes ln:_u'lh('l‘, 1hnllgll t'\]wll.\i\'v (u\\’ill:_f to use of
chemieals, ete), lenves the planter a nost handsome margin of
}ll'uﬁt." \I\ !Iv]\m'llln‘llt does nat, l\t'l‘l‘\i:ll‘i].\'. cndorse Mr.
Sehrotthy's views, but Tam very glad to zive them publicity in thix
Journal. — i Kirog).

-
.

Ivproven Skep Maze. By G Lo Sutton—-Agriedtnral
(fazette of New Nouth Wales, Vol. XV Part 1o,
In this article M Sutton deals  with the nwethods of

miproving seed mnize aceording to the latest scientiie knowledge
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ot the subject. Inmost countries where maize is grown selectiog,
of ~ome sort takes place Thus, in Australia the seed from
fargest cobs only is used @ in South Africa, the seed from th
muddle " wrtion of the best cobs s considercd best. These tethod-
especially the latter. are no doubt very good, but. asx Mr. Suttorn,
points out, they take no account of the influence of the mal
Howers on the seed. Every scoed derives its ovizin from two unit-
the male =~ pollen ™ and the temade = ovule or cgas ™ vach of whick
contributes equadly i the formation of the charactr of the e

In the case of maize the miale Hower is wemerally edled
“ Tassel 7 and the teteale Hower the = ST Fach of the haie
mea s =HRT flower s attached toan ovary containing ancosvules Th
seed s formed only when potlen from the made toseer is caried 1
the wined on to the stk vach pollen gran Brtilizing one coe N,
it s apparent, sinee the daws of reproduction are the same b
plants and animals, that it polbar troneaoweakly or sterle plaw
talls on the silk ot another, the l'f'~l)hi!): ~eet] s Bound to be proer
thouzh the temale Hower may have been o very goad on
Henee tine vars or voba do not always procduce tine soed, s
expertnent at the Ohio Experiioent Statom showso In thes
~tation 24 dithrent vars were selected ot the e ~ize anld
cerminating capacity. The crain from viceh ear was planted in o
Separate row, =n that cach had the <ame ehanes 'l'}.-',\‘ivH.- tron
the three best rows were at the vate of 114 112 and 1od bushel
["’l' acre l‘»w]w"f.l\t'I.\' 'Hn- [ANS \‘.}lil'h _*,‘io-hlwl 1»'u~f Irrm]llrm] o
bshiels per acre. There were o barren stalks in this row

The improvement of seed by intelligent breeding is carvieo
[N l;y tartmer~ themselves i the Unitted  States and 1 )'i"['i
thereby largely inereasid. The method i< ronehly as follows
A nwber of tine cobs are selected ol secd from cach l!luntt'll n
separate rows. The arca of experiment showdd bhe halt amile anway
from any other maize as pollen is carried a long distanee by the
wind. When the Howers appear, the * tassel " is removed from
alternate rows leaving only mother plants. This ensures that all
~evddbin a detasselled 7 row will be the reault of eross-fertiliza

fion, ‘\” ~tergle |"HII’~ U' v, those w i!hnu( femnle Jeorm <) ﬁ!]nl)]ti
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e vemoved troncadl the rowscas thiy e undesivable niades to breed
o, For the tollowinge year the best cob from each > mother
or detasselled 7 row <hould b <elected andd w\\'ing ‘H'nm-r(lf‘tl
with on the same limes as above. Tt owas tound at Cowra, the New
South Wales Experiment Station, that after the first Vear no stertle
plants appeared. The article s well iHustrated by plates and
should prove interesting to maize growers, especially in Behar, —

W, RosErTs).

A Previvyw ror Prrre Corron Freno~ I the vear 1904
A enperinnent . was anstitated  in the disteicts of Kurnoal ad
Cuddappah (Madvas) of v ing «opreminm of anmas 2 peracre on all
practically pure cotton teldss The objeet inview was to induee the
rvots to cultivite o pure erop o sy of the o varieties, Yerra.
patti, Tellapatt, Gadiee and Cocradas, venervadly crown i the dis
vt~ The vewards were civen atter the crops had heen declred
ro b pure by nspecting officers with special knowledee of partie
nha varietiess Inosome cases ispeeting otbicers had received
special instruetions frong the officers of the Agricultwral Depart
ment. The rewards have had <ome effectin inducing the cultivators
to pay some attention to seed selection. The aeting Governent
Botanist vecommended  that the reward to Le otfeetual must he s
annas peracre for the oraowers of Gadag cotton on black =oil and
Yerrapatti on red soil, but it has not been thought  advisable to
tollow the recommiendation.  The Xperients will Tie continued.
Hoas however, doubittul if there il be el practical outeoame,
tEorror)

Foveriay Corros iy e Nortin Wesr Frovner Province,
With 4 view to test the suitability of the North-West Frontier
Provinee for growing Fevptian Cotton, the Revenue € ‘omnisstoner
rranged i 1906 for preliminary trials with the seed supplied by
he office of the |;,H‘,.\(-|‘.,~.(;.-”pm] of Agriculture in India. - The
mrials were made at eight placesin the Provivee on land which was
svefully cultivated, manured and drrigated. The plants in all
es grew to o height of abont 7 ote 8 feet and Howered, but



7R AGRICCLTCRAL JOURNAL OF INDIA. (111, ..

dried away in the month of October without vielding any
cotton.—( Epiror).

-
.

THE 2eEp oF NyurH.es Lorvs.—The sced of Nymphaw Lotns,
which is very plentiful in the Koller Lake, is known in the Kistna
District, Madras, as Allyalv, the whole plant being ealled Al
The plant occurring in the Koller Lake hears white Howers. Tt
is met with, though not abundantly, in other parts of the Presi.
deney.  While the seed and the tleshy root of the plant are used
ax articles of diet by the lower elasses of people inhabiting the
\‘i”ngia\ hnl‘dc‘*ring on the Koller Lake, thelr dictetic value is i‘uitv-
unknown elsewhere. A Christian gentleman who had recently
returned  to India from Japan veterred, inaleceture delivered on
the manners and customs= of the -Illllillll'~('. to the fact of lotu-
root< being used as food by the Japanese. Whether these people
use otus seed ax food s not known,

The: ”'//t[r},f.t_ Modus and other Jow classes of !wn!)lc- o ot e
rafts or in hollowed trunks of the palmyr, e the Koller Lak
in November and December, to gather viarious productss of which
the frait of Nywphao Lotrs is the ehiet. The fruit is roundish
and brownish red. It is kept soaked 10 cowdung in a basket for
three days, whe it is pounded and the seed separated. The sed
somewhat resembles g when thoroughly husked, and s of dieey
white: eolour. Tt is boiled like riee aml thus eaten or ground 1o
lour and made inta eakes. Tt is considered specially good for
penplo- suffering from beri-hert, Tas very lml:;tul)]--, but 1s not =
nutritious as rice, eholan or other wrain, Ttois sxtensively eon
sutesd, specially in times of searcity, by the classes of (u-nplo abov,
reterred 1o, Last year, the price of the seed in the villnge
bordering on the Koller Lake, was so high as Bs 30 per candy
of 500 bs.. that ix, halt the price of paddy.

The root of the plant is cooked and enten as curry, (O K
Sceea Rao). ’

Corroy wirt N THE CeNTRAL Provisces —This dixease wi-
noted on the Kxperimental Farm, Nagpur, this season, and the
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i< apparently the first authentic instance of its appearance in these
Provinees.

A tield of Bani cotton, a loeal variety of rather fine staple,
was first attacked. This crop was growing on a piece of land in
vather high condition which had been cropped  with Juar the
vear befores The cotton plants were very vigorous and healthy-
looking, and wave promise of an exeellent crop. The tirst SIgns
of disease were poted at the end of Aurust. when scattered
plants were noticed to turn vellow, the feaves o wilt and the
whole plant o die cnd dey ups Ao attacked plant was often
noticed to hicce completely dvad within twentv-tonr hours. On
paling np discased plants o ving of the hark at the point of
Junetion of the ~tem and root wis found to hiave turned brown
and to bein s decomposed stane. while tnediately above this ring
the base of the stem was covered with Luae anhealthyvJooking swell-
ins which i o later stage are frequently attacked by white ants
these inseets betng at tirst suspected of having caused the injury
to the plant. Specimens ot the diseased plints were forwarded
o Des Butler for excammation and have beeen identified as satter-
e trom the cotton wilt disease (.\':musmuxl»m'zl ¢"l.\‘4-n‘l;'<"'l
Smithy,  Mennwhile, on the other parts off the Faem, Jart and
other Indian varietios el been attzeked tooa less extent, hut it
wits curtots to note that American Upland vartetioss which were
aronving round the edges of the first attweked plot, were not
attacked, nor could o sinele instanee of an Anertean cotton plant
satfering from this disease be found. To less than three weeks,
this disease was entively stamped ont by cutting and burning the
diseased plants, and this vesult was Telped. no doubt, by the eariy
cossation of’ the rains

On wider enquiries hemg madel cotton was reported to be
diseansed in several places in the Nagpur Distriet. and in the
Saoner tract where, awing to the recent eotton boom, this ¢rop I~
zrown without proper vegard to rotation, it was estimated that
searly & per cent. of the evop had heen killed in places by this
disense, Cultivators state that this disease has been oceasionally

seen for the last three or four vears, but has only been common
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this sea=on. The cartous part i~ that in this Distriet also it i«
not tound on the American cottons, Heavily manured crops are
most trequently attacked. and possibly the disease has lately
beecome severe owing to the abandonment of a proper rotation for
cotton in eertain of the more favoured cotton tracts of this
Provinees, —{(s. Fivass),

Y
“« o«

Die~rrverion or Rars sy Ramiys =\ speciad preparation cadled
© Ratin " tor the destruction of vats and miiee was teied an Gernany
with stweersstul results. To rest whether it would be of e
Luddiog experiments were made by the Civil Vieterinaey Departinem
both in the tield and in the Vabormeory, The results have dwen
disappointing, the prepavation laving been found to bemetheenie
This expericnee is corroborated by the resulis of the experinnent
conducted v an extensive seale by the Phuene Departient ol
e thee _\l_\'-nl'-‘ State, The mettectiveness ITHAY Le et the
vatine having lost poteney as 0t only keeps cood for about twon
months atrer manutaeture, — ( Korror),

.
T

Exprrimests ox WeLL-sixkINGg v e AuMepNaGak s
treer. A simple systemn of well-horing . has been tested by
the Collector of Ahmedoagar (Bombay Prestdency). A enst-iron
or mild steel .,Illn,wr bar i~ used. This tool is not C'X}N'lhi\‘v, |1
hould be 13 to 17 inches lope and 1) inehes in diameter, The o)
has a book whereby the amplement is raised from the bored hole
At ats lower end s steeled chisel. The chised shonuld e taisted
Shehrdy by qoe wlv vach thime 1t descends. Thus the sub-strata ar
broken up and exeaviated and removed in water Five men are
required for this systen of boringe,

For deep boring a vope pitssind over a patlev <hould e
attached o the hook of the bar. The depth, thus rewched, i
nsually helow the depth of existing wells, This work i two
days costs about Rs. 5. The results and personal experience
indicate that additional supplies of water can, in many parts of
India, be: vaxily and cheaply obtained by boring 20 or more feet
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helow the Hoor of exihting wells, This does not of course hold
sood in all distriets.——(Epitor).

.
o s

Jore Exeerimests 1y Sovth Bruakr. At the instance of
the Director of Agrieniture, Bengal., an juteresting trial was made
with jute in 1906, by« wmember of the Patna Divisional Agri-
cultural Association near Tearhi o the Buxar Sub-division of
Shahabad.  The Jand selected only measured abont three-vighths of
anacre. The soll was a low-ving ~soft loancadjoming a big pool of
water.  The sced was sownin April in beds laid out for irrigation.
Five or six waterines were aiven till the connencement of rain.
Nomanure was applicd. The laind was, however, naturally fertile.
The rains were favourable, The plants grew to o height of 10
teet and more. The plants were retted in September and the
tibre extracted by hand e the ordinaoy way The total vield
prr acre was 21 mautds of fibre vadued ar Rso 1650 The cost aof all
the operations wnounted to Reo 20 aulve <o that the net profic per
acre was Reo ti 0 Paddy was crown on the saune ficld after
the remeovad o Jutes the vattinn of which was found 1o he 1
mands per acre valued wr Bso 100 These promising vesults
have encouraged the iember toccontinne the experiments on an
extended seale this Vear, and he hn[h‘\ to he <aonin }m.\itinn to
~ay what the vencral prospeets of jute are i the Shahabad Dis.

trict - - ( Knrron).

- *
' P

Merson or BREFUDING PLANTS FOR FINING THFE CHARACTFR IN A
SINGLF  GENERAFION  <ATD PO HAVE BEEN INVENTED 1Y Ihee NELsox or
Swepes The Saalat Fapetimenters Tenyv e found that the Huctuat-
me variability s of Bietde use o the production of nes varieties
A eereals, bhut all the varvietios at present cultivated are mnde iU
Slarge numbers of it species ditterig wadely sonong thenselves
w0 Botanieal  and Eeonomies! propertiess Cneeisolated. these
it “pecies ““‘r"l.\. require to b }\rnp.\;:lh.(l betore \n‘illg l'\:lcml
a1 the market

There  was also found to be an association of characters
between the small morphological characters on the exterior of

v

[
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these unit speecies and important economie properties. Thus, obsery
ation showed that in Barley stift’ spreading hairs on the scales,
are correlated with good nalting qualities © a fact of the ntinost
importance in the initial selection of anew race. OF course, ther
is a vast amount of hook-keeping and laboratory work entailed
in the discovery aud recording of these associated characters, and
a large staff of experts is kept tor the purpose at Svalot: but, anes
these correlated characters are known, it is only necessary to
search for the correlited botanieal marks< i order to improve an
aiven loeal variety in any character in which it may be deficrent
The results obtained at Svalot are published at intervals i
Swedish.  The Agricultural Station there s nat supperted by
Government, but i< a vommercial andertaking tor the wprove
ment awl distribution of ~eed grain, - Ther s an account of the
work of the Svalot <tation i Do Veirs” Plag Beoole
(qu,lon : A'P{/rt/v P, Tevneh, Friber & Co, [l ) t Vipgees
also gives a chapter on Corn brevding, and devoresa fong artiel
to Burbank's Horticultural Noveltios, in which artiele he <hows
what use Burbauk has madee of hybridization on scientitic Hnes and
ot assoelated charactera, At the emd of the hook he has sonw
very interesting remarks on correlation and the woographiead distr
bution of plant<.  In fact, this is quite the most u=eful baok tha
has recently appeared on plant breeding,
The following is a list of the recent works on the subject
published in English -~
Royal Horticultural Society
Report of Third International Conterenes on Cronetics,
Spnttiswnml & (o
H()}'ﬂ.} S()Pil:f,}‘—-
Three reports of the Fvolution Committee. Harrison
Sons, St. Martin’s Lane,
Mendelisme. By R (0 Punuett. (2nd Falition) - Ma
willan & Boures, Cambridyee-.
Plant Breeding. By Bailey, Macmilba,
lecent advanees in the Study of Evolution and Heredit

By Locke.
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Journal of Agricultural Scicnee tor R, H. Bithn's work.

Of these the reports of the Evolution Committee of the
Roval Society are ot purely scientifie interest, as they contain
A aecount  of the ul'igilml work done |))‘ Bateson and Punnett
Saunders & Cog)oon the subiject. The Roval  Horticultural
Society's report i of distinetly practical interest, as is Mr. Biffin's
work m the Journal of Acricultural Seienee,

Of the books. Bailey's Plant Breeding is somewhat out of
dite, as st of 1t has not been reswritten for some ten vears, and
m its earhier priares l:]-»l'r'l)' sives an aceount of the old r:mpil‘ical
tormulbie ;\'{u[ntui ‘s)‘ brecders, hetore the [rresent scientitic methods
had been mtroduced. (Woobnovsgs,

<.

Wi Bowiseo iy Covovvec s Disesicr. During three months,
cuding soth Jane, 19070 very usetul results were obtained in well-
borinz n the Chingeleput Distriet. Madrass Fourteen second
borings were made inexisting wellss In these horings pipes
were placed which reached to artesian water. Forty-one Lorings
aere made e existing wells and seventeen in new wells,  In
altast all cases the barings.resulted i mieressed water. The exis-
tetier of artesian witter Wis more o-;hil}' ascertained hy ‘)nrillg n
odd wells than e new wellss The oxtent of artesian water
s ot vt heen sdefinitely deterimed meoany distriet of the
Punjab Thevetore cultivators ciomot vet be advised where to dig
veorder to tap this extra water-supply. - Xnaron pipe of £ inches
danmeter, which may e required tor suecosstul artestan boring.
costs abott n rupec a foot. The expenditure in boring to artesian
Water may amount to Rs 20 or R 50 for cach well,

Well-horing has hecome poptar in the Chingleput Distriet.
Private enterprise has then Leen stimulated and valuable prac-

Ueal results are hkelv to follow, —A(l‘:I‘HUR).
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UNITED STatEs DEPARTMENT oF AGRICULTURE, FarMexs Brue
LETIS No. 257. Soir Ferticrry. By Mivrox Wuairsey,  In this
Bulletin, which is an address to a tarmers’ club, we have stated
in popular form the conclusions at which, after ~everal years
investigation, the Bureau of Soilx in the UL S, Department o
Agriculture have arvived regavding the question of il fertility
These are absolutely revolutionary in character.  Tn the tirst plaee,
they hold that the ex:ouination by them of hundreds of <otls of al.
sorts in the United States has established that the cotnposition,
and concentration of the ~oil molsture  with respect too th
common plant foods— nitrates, potash, phosphates, lime s praet)
cally the same in all wils, and that this composition is constanth
maintained. I then, there s in general a sutticioney of plan
food immediately  available to erops. to what  ean ordinarn
intertility i soils be aseribed 7 Thisx question is answered by
restating and greatly extending the old exeretory throry tirss
propounded by De Candolle and for a time supported by Lichis
We cannot here examine the experiments on which this theory -
based, but we may admit that as far as laboratory FXperiments
2o, the Bureau of Soils have brought forward sufficient evidence te
establish the fact that toxie substances are excreted by the roots
of growing plants, that these substances are deleterious to plant-
of the species by which they were produced and often ta a con
siderable extent to closely related speetes, but are frequenth
Innocuous to other famihies or orders of plants, and that they ar
destroyed or neutraliced by the application of such fertilisers #-
farm yard manure and green manure and of sueh non tertiliser
as carhon black, ferric hydrate and pyrogallol.  But when fron:



LITERATURE. 85
the results of these experiments and their conclusions regarding
the canstaney of the compaosition of soil nioisture, thev argue that
the chiel funetion of cultivation and of fertilisers i~ not to make
available or ~upply plant food bue 1o Lreak Hp toNins, we  contess
that we shall vequive el stronger evidenee hetore we ean avree
with thene When thev hive demonstrated o the ticld over a
~eries o vears that |))‘ the ;:H'lir;uinn of carbou black or terrie
h)'(h';llr aone Illv}' ean ]»!'chlw- craps l,'(llli\l to those Hrw after
afull dose ot tertilisers we <hall be convineal — (E. SHEARER).

Asyvvan Revort or Tue Boarb oF SOeNtieie Aiwice ForR 1905-
ton6. The Board of Scientitic Advies was constituted in 1902 1o
cocordinate official selentitie inguiry and 1o ensure the proper
distribution of the work of rescareh ameone ditterent departments
of <erence. The Board advises the Government of India on
f|\lﬁ‘ti'lll~ of veoniomie and .‘\lip“«-d ~elenee, t'.\]lv'('iu”.\' on the
"‘lt‘.\‘ilﬂl\ of tdustriad tlr\"!nl»lllc'l\( The Proest Ht report, w»\'.\ring_:
the pertod frome X prid tar, Tooa, 1o Mareh Sst 1906, swmmarises
the wark of the several departnents which deal with scientific
Imvestation,

. ":l‘””"“l“' amnd [ndustral (he mi.\ll“\’ h records the
exatnation of several wild and cultivated  Indian varieties of
Fieus The result of the examination has proved that only “ Fieus
Elazstica ™ viclds satisfactory Tndiacubbers The most interesting
part of the report is that which records the results of analysis
toasecrtain the value of particniar ~taths as famine foods. Xmong
the artieles submitted  to this chenineal analvsis were the
f."”H\\’illf_" : roots ol ostus .\'/,,. FONTON, the sceds of (hniasia
T'H"*_'/"nrv_ roots of Stereudio Veillosa, and ~omie edible earths.
The first two were found 1o he furly nutritious, while the rest
wrre found to have no food value mthem.  The report notices
the .-xpﬂrinu\n‘g made ta aseertain the conditions under which
ryanagenetic glucosides are found in excessive quantity in Sorghum
e ather eultivated plants. The gereral idea that the presence
o these glucosides is associated with certain vavieties of these

“raps 1s not supported. since the same variety may contain at
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ditferent  stages  of growth very ditterent quantities of it«
characteristic wlucosides. The tmmature plant ot Andvopoge..
Norgloon, rencrally held to be poisonous, was tound to be entirely
free from any potsonous element when caltivated at Puse The
report takes note of the construction at Pusa of four cauc
destgned to measure the mount and guality of the water whiel,
dratns into the subsoil,

[n the section devoted to Botanieal Slll‘\'v)’ iention
5 muade of aninteresting book by Professor J0 C0 Bosel on
* Plant Response ax a means of Physiological Investigation ™ anl
of an important Memoir on s Root Parasitisine ™ by Mro Barber,

[n the domain of Acricultaral Botany Mo (Gamne hae
contributed an nmportant paper on hdian Cottons” Furthe
caquiry carried one to aseertain the cause of the deterioratinon o
the jute tibre has brought to licht the fact that the deteriorntio
of the tihre is due in Large extent to trandulent watering and thae
the shortage of <upply induees bayers to pureliase even thee s
inferior qualities. The report brictly notices the atteinpts mad,
to aseertain how  far outhreaks of inseet-pests can be cheekodd
by the dissemination of dhsease amongst them,  Of the tungus
parasites ocenrring in harmtul inseet<, the doeust fungus has bees
credited with the power of alestroving locinsts in South A frica
A ~eries of tests with this locust tuneus was carried out anthe
BHIII"M}' and North - Westrrn jocusts and ~one ~Inw'iv'~ ot s~
hoppers destruetive to erops. The results wore ansnecesstul, b
now it i~ understood that the true locust funons was not tha
which was tnrroduced for the purpose of these experimenta, ad
theretfors there is a very goosd reason for fatlure. Nate s also takor
ot the failure of experiments to cheek the green bug of Cotlee by
ineans of 4 fungus purasite iported fron the United States o
Ameriea which attacks varions scaly inseets

The whole of the <ection on “ Forest Products’ afford-
m=tructive reading to those who have hoth sutlicient means and
snterprise to develop pew industries. [no this seetion  are
mentioned the important investigations wade at Rangoon fer

utilizing in the form of pulp, inferior kinds of timber and hanhooes
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for the manufacture of cheap piper. The paper produced is poor
i quality. Tt may only therefore pav o imanuafacture pulp on «
lurgu sn‘itltf frum h:lnllmu.\' ztllll t'\'})ul‘t iY to Elll'u})c,

The bamboo pulp is decidedly of high quality and leaves «
margin of” profit even atter the paynent of tfreight and other
charges incidental to its export. We wpre further told  that
investications are in progress to ascertain how the cultivation of!
the Tue insect can he tproved and extended, and what s the best
scason tor gathering hes (Fonor),

Rerori on tue workive or Coorerarinve Crepiy SocieTes
voane Maekas Pereioexey v e oan Mostn esvive Sorh
Juse tvo? Daving thee period andey report, 36 new  societies
wiere registered. Ot these 20 were tavaland 12 were urban, Al
the rural socictios were based on the principle of unlimited liabil-
v Most ot the new societies were started in distriets i which
stnilar mstitutions were abready in existence, The agrreUate

-

munber of miembers rose oo 20758 1o 644390 OF this number
S1oper cents were agriculturists, and 37 per cent. were thase wha
parthy tollowed agriealture and partdy other oecupations. Bestdes
the paid-up <hare eapital of these societios, tixed  deposits were
horrowed  on interest from o to 9 prrocent. More than twa
thirds ot these deposits were contributed by the members
’!li‘llht‘l\n'\, 'l‘hw Aatnount lwnt l»_\ (rovereient WS ll\':\l‘l}‘ as
imnueh s the sh:u‘v«'upitul and hixed ll#‘lbu.\il.\ ol these societios.
Certain concessions wrntad by the Madeas Governmenm
Iave raisead the ln‘v\!if_{n' ot these sacietios i the eves of the
]nllv“" and have ereated o vlin:_: ot contidener and \"«'lll'i(}‘. The
annal reports of the societios with the 1".-)_;i\Yl‘:n".\ audit FevIew =
thereon are pubdished i the Pristeiet Gazettes and ave supplied
e of chares 1o b raral socteties, Remittance teanster
Preeipts are issued i par so thet remittances ean he sent without
tencharge. Phe soctetieos” strong hoxes can be kept i Govern

Sent treasurios for scenrityv, loiTor






NOTICE.

The: Memairs of this Department. dealing with <cientific sub-
poets relating to Nareulture, will appear trom thne to time as
Hl:l["l'il&l I~ :l\:lilu'nlv. 'Hn"\' \\i]] I }blll»]ishml i n’i'[r:il':lt-f .\'t‘l‘i(}S.
el oas (‘lwlni\tl'.\'. I{U[HH_\'. f‘:muln-v]n:_\' and the ]ikt‘. :\”
contribtions <hioald bhe sent to the Fditor, the Ihspector-General
of Ngviculture, Nagpur, Conteal Provinees, Tndine Contribators
will b rtven, frev of chapoe, bty copies of” their contributions

BOTANICAL SERIES.
Violo BoNoc B The Haustorinn, o e Santalam A, Farly
Staces by OO Bk vy o rs Prie, B 1
Paac T Casos o Trveralar Penctration Ly
CoN B v v~ e, Ba o
Vol TN L Tadians W Busas b B0 Biivi o s
ard BN H vy Prree, B i

Vol NGO THD Fangus Discasos o8 Sucienne i Benzal by

Eodb Boosio s, s~ Price, Be
Vel DNV Gossy i obtnsifoliun, Beburah, v I H
Bernio, woo Priee, BRe

Vel LONG VY A Aecount of the Ghonns Pythinn and sone
Chytrrhinees T B Bireen, won. v~
Price, Rt~

Vol 1. NGV Cephiadewros Vicoseons Kunze: Tie Redd Rust
of Tea i»‘\‘ Flawore HooM sy poee s and (UL
Heromison, a Price. Rt

\'"}- 'I .\-" l .\'Hlllt' l)i\".‘tw‘\ .|t< ("'l-':ll\ \‘:lll\rll ]).\' .\"-]pr“,\
pera Gramuneoly v BoWL Berees, wn . ks
Price. Re 10x

Vi 11 N LTl Todinn Coatroaes U R S S T T R Y
vrec, BRa 7S

Vel e N UL Note an oo Tonie Sulstionee oneretead by the
Roots o Phans by B Fikcuer, v, rose
(I,: th. Ia,':'\.s_)

ARRAR I N IV The Hanstorinm of Oay Seandens v O\
Barrer, woa, vioos Price, Rs 2w,

VoL 1L N v Haunstoriunm off Cansjera Rheedii by 0 A
Bawier, voa vouss (Lol pooss))
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CHEMICAL SERIES.

The Cinnposition of  Indian Rain and Dew by
J.W. Lestruer, rhoo, Fos. Priee, Re. 1.
'l‘ho' (‘Ullllln.\itinn uf ()Il sct}(ls l)y J {V

Liestuer, vhoo, ros. Prce, Re. 1.

The Pot-Culture House at the Agricultural
Researeh Tostitute, Pusas by Jo W Leather,
rhoos Foes. Prive, Rso o )

l*:‘\!u-rimrnu o the Availdbality= o Phosphate
and Potash im0 Sails ]‘v\‘ J W lLEsTHER.
rhor.. Feos. Price., Reo 1%,

Construction ot Drain Gagges  at Pu=a by
M. H. Axvorr, sossr.ckl with a0 Preface by
SW Learner. vho Fess Prices Rx3,

Tll" |,n.~~ ”'. \\-:IH-)' ﬁ’“lll Hnil l)lll'ill;,_" I)l'»\
Weather by o Wanres Learnes, rhoos voc

P~ }’I‘it'o'. R« 2

ENTOMOLOGICAL SERIES.

The Bombay  Loenst h}' H. M. Lerroy, M.
b~ Fzos, Priee, Rso2ex

The more Tmportant Inseets wjurious to India

Agrienlture by HLOML Lerkov, MmoaL vrs.
vz~ Prices Hsoo

. The ITndian Surface Caterpallures of the Genu-

Agrotis by Ho ML Lerrov, s, RES, FZ25
and OO0 Clggosu, B Price. Re. 1-8,

o Individuad aned Sessonand Variations o Helopelts

Thenvora, Wiaterhou=e, with clrw'riptinll of
W -;n‘c'in ~ of Il' |H‘n'hi~ 'v\ }IA\MULI' H
Mass, p~e Priee, Rl 1ox,

The Coceido attacking the Ten Plant in India
and Cevlon by E. K Greex, res. and
Harorn H.o Mass, pxe. Price, Reo 1

The Mustard SawHy by H. M. Lerrov, M.
F.Es., Fz.s, and C. C Guosn, wa. (D 0
In'v.e,-ej

The Rice Bug by H. Maxween Lerroy, s
F.h~. k.72~ Price, Rel 1






