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THE INFLUENCE 0OF BACTERTA UPON SOILL
FERTILITY.
By ML ”['i‘l‘]“\.“'.\‘\ A
Dl Ao toead Dacts violiapist

Freviors to the introduction of the selencee of <ol bacterio-
Loy the Taboratory exansination of soils had beew mamly diveeted
tothe discovery af the eanses of thelr relative ferality by
methiods depending apon the determination of their chienieal and
phvsieal constitution. Chemiead anadvsis has told us mueh as o
thee plant foods present or wanting e sotlsand his sugoested the
a~ of artificind and other mamures i the tield o nechanieal ana-
vsis s shewn the necessity for taking o constderation the
rexture of the soll as o prime tactor i producing fertility, bt
either of these niethods ean provide fall iformation as w0 the
rdntudinous sand comiplen ehinges woing onom the <ofl, the sum
o whieh resubis i the production of available plant food. The
dupartanee of the biolowieal Gretor s been nun’v”?'u”‘\' realized
Hreeent vears, and the object of this paper 1= to give an outline
ot the niethods which ney b adopted S determining the con-
stittion of the <ol l'(lll\}l[('\ and s reliation to T.t‘l'lilll_\'.

The point to be keptin view i~ not so much the mere mak-
me of o hiologieal analysis of asotl a~ the determination of its
reponse tocultivation, to arvigation or - dramage, or toappli-
cithion of nianures, whether ul'g:miu ar urhvl'\\‘isv. such dt‘tel'min:r
ey lwill;{ hased upan the f(l”()\\'ill;_f constderations. A normal
ol eontains bacterin which may be roughly divided into two
s so far as fertility is concerned (1) beneticial. () detri-
hental, - Fortunately the beneticial kinds predoninate in the
by majority of eases, amd for our purpose it will be suflicient ta

nheite the part they play in producing fertility
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The beneficial bacteria may he sub-divided according to thei
tunctions i the sotl :—

(1) Those which attack vrganic matter or soil humus and
convert 1ts nitrogen into ammomam compounds,

(2) Those which produee nitrites from these smmonium
compounds, and those which further oxidize the mrvites to form,
nitrates,

(3) Those which bring armospheric nitrogen into combina
tion ax organie compounds, thus inereasing the supply ot this
element in the =oil,

(4) Those which attack and break down organe marter
the =oil but do not necessarite produce ainmoninn componnds,
their aetiom beinu beneficial as resulting i the disinteceation o
vewetable tissues which are consequently more veadiby ataeki
by ammenifiers.

Now the presence of these virtous eliasses of niero-orosnn
isms i any sample of <ol may be deternined by appropriat:
methods whieh allow of thelr separtion and dentitieation, awd
even of valealation ot thenr mumbers, <o that it iight he sap
posed that by the vse of such analyticad processes definite mtonm
ation as to the relative fertilities of <oz mighit he obraned <
far as their bacterial content was eomneerned. Now this 1= untor
tunately an impracticable method. not only on aceount of e
extremely tedious and laborious work tnvalved, but also hecause
of the impossibility of integrating the individual result= with am
probability of arriving at a true statement of their sum, Othe
simpler and more reliable methods are theretore utilized to dete
mine the biologie activity of a <oil. and T hope to show not oniv
how this is measured direetly, but by what neans an estimate
he obtained in the laboratory of the probable value of various g
cultnral uperations when applied to the <oils under examination

As pointed out above, the object to be kept in oview st
response of the soil to various agricultural operations, an it wou d
be well to formulate these in conjunetion with their effeet upon
the condition of the soil and the probable modifications in

hacterial content resulting theretrom,
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[-Tineaer Resvreeya v Incgrasen Agration,
The activity of practicallyv all heneficial Tacterie is ereased
i thix means ;o the breaking down of  veoetable tissaes <uehas
poots, stubbles crenn manees ploughed e and eattle manure is
dependent upon suthicient adration of the soiland <o, 1o an even

more marked exrent, s the tinad process ol pitritication,

)

20 Iwewisrron avn Deasace,

Tl two complementaoey procedures aee intended to regulate
e witer eontent of the soil, primarily far the supply of moistare
o erops, bt the maimtenanes of e optimmm omonnt of water
i~ also vital ta the et of heneticiad baetorie s <hortage of
water produces cossation of their aetiviny, sand exeess, e wate)
focoine, not onlye has the sune resnde e ceonrages the aenon
s vertain dbenvinpentadsc noraldy s those denitrifiers which e
J“\!N'II\”'I" For the Josses of comdaed mmrocen whiele rake ]»]:nw‘
mader these comditions - aerntion i~ alsocdependent upon o prope
peenlation o the water —ﬂl]:}»l'\'.

B Masvnn,

Althouch Al culiivated <ails contaim bacterin the nimles
ol theese whieh e found varbes enormonsiv e aeeondanes w Lt
cortain faetors sieh as watersupplyud temperanuee. b adse
e proportion to the amount of arganie matter present, <o iong as
Hos s ot in any great execss The correlition: between ey
SEbeteria and pereentage of noins s oone that peeessarily
scoests el just as i natwral o asswe that the most
il sonl s vaterds il that one containing the aptinumn
st of this constituent, The addition theretfore of - oreanie
Hories to sy <onl will affect the numbers and aetivities ot the
Ve organisims i proportion to the rezulting approximation to the
Ymn humus content - that s o say, that we may expeet to
i ot only an imerease i the nunthber of hacteria but o
Prenortionate rise i e 4{0}_{!'0-1‘ ol hiologte :h'li\‘i(_\‘ o addinion
e matter sehas ol cake or areen e toacsoil w el

Peinsly cantained ess than the optimue amonnt. Inthe
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present state of our knowledge of the subject we are not able ¢
make any very accurate use of this method of determining th.
reaction of a svil to such treatment, but further studv of th.
complex tactors involved will 1o doubt inerease our knowledg.
of the relation between humus content and fertility.  Such study
must inelude observations not only of the numbers of baeterix
assoclated with varving contents of humus, but ot the effeets of
such variation upon the relative numbers of the ditferent kinds
miero-organisims, and upon the total resulting changes in the
condition of the plant tood which depend upon their activity,
The effeet of the addition of vegetable matter to a0l way b
considered under three heads - (1y as divectly adding nitrowen 1,
the form of nitrogenous plant tissue 112} as stimulating the action,
of mitrifiers : (3) as encowraging the vrowth of nitrogen fixing
organisiis such as Azotobacter, which, i supplivd with carlu-
hydrates. such as sugars. can take up frec atmospheric nitrooe,
which 1s thus added to the <tore of this eliment i the soil

Under the first two heads come green manures, roots and
stubble and weeds either growmg with the crop or ploughed
after fuilowing o under the third head we tind comparatively fi
instances i actual practice and the result of their application -
only doubtfally to be assigned ) the tixation of atmospher
nitrogen.  The use of molasses in Manritine on sugar-cane s
may no doubt depend for its ethieacy upon sueli action, and 5
appears probabli that certain artiticial cultures ostensinly purpon
ing to convey root nodule ercanisiis into the soil mainly bt
the nitrogen content of the latter throngh the ageney of nitroee
fixers such as Clostridiun. whicli do not enter into svinbiotie e
tionship with legumimons plants. 1 do not propose to deal wirh
this aspect of soil fertility, and shall therefore omit any specal
reference to the reaction of soils to trentment ealeulated to eneons
age the growth and activity of Azotobaeter or similar nitrogn
fixers.

The problems involved 1 the management of the n[wmti i
of green manuring will naturally resolve themselves into aser

of investigations as to the efteet of this process upon the biolosie
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condition of the sml. - The pomt of growth at which the green
crop iy be ploughed in with the best results, and whether this
hould be done diveetly. or after catting and drying : the effect of
adding lime or gypsum to the =oil at the time of ploughing in and
of e distribution of the rainfall, all these points are evidently
o cosely comnected with the biologieal factor as to demand
exbiaistive hiological wnalysix, which  alone can give  any
satstietory ndieation of the best niethod of dealing with such
\IlItNlil)Il.\',

Sinilarly i the case of cattle manure, the information pro-
vided v chenneal analysis ws to the unount of plant food ntro-
diveed tnto the sotl 1o thix forn will give but ieagre indications
o rend reltion to fertilite, s necessiy to take into aceount
ot ool the soneount of plant food i the manure and the specitic
eth et ot the Tatter upon tdth, but adso the (';l[r;u'i(_\‘ of the soll o
e wathe e stecesstudly ough the ageney of Taeterias which
depends wor anly upon the presenee o the uter in sutticient
nnnhers It also Wpot A proper ‘”['['].‘ of water awd air secured
v by the anvenabiliny of the sollinselt o alluge. Farthermore,
T ol o fess iln}wl'l:un'« to constder the offeer of the cattde
e s g «'un\«:\'ur vifli»;u'lr'!i:{ illlu the <ol bt the «'«illililt‘\il}'
of this aspect of s funetions s Fertthzer makes it madvisable
Sl Parthier with itoan Jresent

The relationship between haeteaial activity ad  manurng
St ieials, sueh as suprrphosphate, potash and T, has it
Sotu e stidied very eloselve oveept i the e of nitritieation.
o oy Very itingte relationship hus been shewn o exist hetween
th dnount of nprthieation effected and the presetce of lime
el e sanne has been found 1o a lo-.~swl‘n|t‘;‘l‘«‘(' to be the vase with
hosthiates il potashi, The aetion of sulphate of amnionia
Ul <ol i producing an actd condition off the Istter must be

H‘.(. N

o aeeount as influeneing its bacterial activite, and the

e e ieed by certam potash manures upon the textare of
Hee il D similar vesults, Fallowing and the rotation ol eraps
W dso of necessity atteet the constitution of the soil ('nml']c\
imr] ;

spend Largelv for their effeet upon this action,
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It will e seene therefore. that the suceess of every agn.
calturad u[):l‘.uiuu. designed to juerease the tertility of the soil
depends very Turgely upon its etfeet upon the activitios ol soil
Ducteria. ztlthnugll these methods of treatment have been arrived
at ewpivically and without any koowledwe of this relationship,
The evolution of wauy other arts vequiring the intervention ol
micro-orgatists s depended apon similae enipirvieal methods,
such as those which were nouse indistilling, brew iy, dairving and
vinegar making, until comparatively veeent times. Tlhe great
provenents etfeeted insueh idustries by seientitie study of the
urgzmislns in\ﬂ]\'c(l. f_"'i\'t\ = gnml reisol lli(‘,\}l{‘l'l that th
setetier of soll bacteriologv, at preseut i it infaneys will s
turi do tor aervicalture what sl neethods of pesearel b
done for these other arts,

Lavorarory Meraons,

The 1 »Hr»\\‘ill:‘ li«.‘\i‘l'i}l[i')!l ob the tiethods te use e the Bdbora
tory oo determine the veretion of soils to the various agricalturd
r\}wl‘:l{iulh deseribed above, i~ not intended s a j__'lli«|«‘ for Tabora
tory ey but mevedy to aive w indieation of their seopes and man
pevhaps atlord some further insighit wo the possibifitios ane
Tnnitations ol soil Taeteriology, Towidt be seen fron this deserips
tion Lt one lx'llu\\'lwlj_"r ol the l‘}l?lll"_"l'.\ 1))‘v»(1ll|'vl| by bacternn
action depends upon (11 observition of the wetuad crowth
bacterin, awd cultiwral methods :Hl(l]il"(l for thear wluu;\{iuw
tlentifiestion. and coeration. and (2) chenieal ndyvsis desicn
to astertain the results of hacteriad seetivity in artitieial cultae
medi and i soll saples,

Cudenee mesdise are llr-~i‘_"!|»~(| to - promaote the j_"l‘-r\\lll 0
trtcro-organisms aned e cither intended o allow of the develg
ment of all organisins, present i the soil sonple within weld
Hinits, or have aspeeiad constitution: which will fovour the srowl
of cortain hacterin whilst |»|'1~vv||tinj_: that of Sthers which woy
e present, Medie mav be either <olid ar 1}c|llill. the forner
class inelwlding sueh media as wolatine and ar and e Tt

~stch solutions  as heet broth, peptone solation, and spee y
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Slutions contalning the  elements essential for growth., but

aracterized by the presence of certiin inorganic <alts or organie
compounds, which serve either to promote the growth of certain
Pcteriie 10 present. or to indicate their power  to - produce
cortadit special chenneal changes. As i example of the former
mav e instoeed the speeiad solution containiug mannitol or
nennite which promotes the erowth and nitrogen fixing activity
A Nzotobaeter, aud of the Jatter elass an example is atforded by
autrient solations eontaining, o addition to dic necessary cle-
wents, <ulphate of annnouta, the oxidation of which to nitrie acid
mey be nressuared, and the amount of the Tateer formed tiken
as an indication of the presence mnd aetivity i the soil sample
of nitritving organisms. The solid medicgelating and agar owe
el of their useflness to te et that they may e liquetied
e e i this condition moculated with the soil extract
containing the baeteria whose eloacters 1t s destred to deterninmne.
D the deseription of the operation of plating which follows. the
vilue of this property will be <hewn and deed 10 may be o said
that l»:u‘lwl'iuluj_\"\' Das miade 1ts creitest advanees s a0 seleniee s
i ‘lil't‘-'l cotiseitenee of the ntroduction of this nethod i))‘ Koch,
[ weuld be fmpossible within the inits of this paper to give any
frther account of the nwnerous wedie whieh are coployved i
sl edysis s bt it s hoped that the deseription of the special
wthods which follows will give s adeac ot the beaving ot ther
composition upon their utthty i determining the presence and

ceteral eliaeter of soll bacteri

Prarise,

Awetrhed quantity of the sotl to e examined 1 shaken up
wotsterile water and acsmall portion of the extract thus obtatned
Porodueed futo s test tube containing the medium, cither gelatime
coar, the Tatter lawving heen previously liquedied by heat, and
et at a temperatare sufticiently high o ensure fhidity but not
o enough to kil the bacterine - The uid medium i then
ved to distribute the bacteria evenly throngheut i and

sured out into alat glass dish with a0 bose cover (a0 Petn
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dish) and allowed to set by cooling, after which it is kept in an
incubator at a constant temperature.  After 12, 18, or 24 hours,
bacterial growths will be found forming @ colonies ™ upon or under
the surface of the medium.  The dilution with water veferred to
ahove is made use ot in order to reduce the number ot bacterin
present to an amount which will allow of” the separation of the
idividual bacterti from oue another by suthcient distances to
prevent over-crowding of the plate with colontes  each eolony 1
produced by reproduction from a single bacterium, and 1Cis this
tact. together with the solidity of the medium, which prevents
the bacteria contained in it from moving about. which makes n
possible to ohtuin pure cultures, that is, cultures contaming only
one kind of bacterium. by this nethodl 1 the dilution ix sufficiens
toseparate the individual colonies trom one another

Plate NIX reproduces photographs of <oil plites prepared i
thix manuer, shewing the varving nnbers o eolonies obtained
frone poor and vich sotls ol frome ditterent depths in the s
soth. Tt from swel pltes that comnt< are made of the numbers
of bacteri actually present n the sanee weishts of various soils
and indications obrained of the vartation produced by ditteren
methods of treatnient, uch as partial sterilization by heat o
antiseptics, I Plates XN and XX are shewn the acetion of hiot
aircsteam, drving at 500 Coand vadons santisepties, inredueing the
vormal number ot colonies. Sach plates are of wee i determinne
the vale of viobos methods of steeilizing soil saniplesc this Tas
heing a nesessary preliminary t many laboratory methods o
vestigation, but are veprodwesd here maanly on aecount of the
Interest i connection with recent theories of <oil fertlization by
partial sterilization. T do nat propose to consider these theorte
at present, but [ have fntroduesd the plates i question as o
genetal nterast in connection with the subject ol platinge. and o
particalar nterest asillustrating the effect of hot weathe
plotghing or “weatherine " upon the baeteriad content of Pus
soll.

Although 1t is impossible tnaphotograph to do mueh wes

than ~hew numerieal vaviation, it will be easily wnderstood tha



PLATE XIX

o sour, HicH Sot,
Daru oy boas T,
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cvaminatiot of the plates themselves reveals differences of & much
wore complex order. Thus, after heating a soil for three days to
sremperature of 60 Calthough no great difference in number of
colimies may resulte vet a very obvious alteration in their character
i cenerally apparent. Tt must be understood that the kind of
crawth, or = cultural character, ™ which ix formed by a bacteriam
i~ more certain means of recognizing its speeles than is it~ form
a~ seen under the mievoscope @ bacterin which appear similar o
far ws their form ix o concerned, presenting earilV recornized
dilferences when srown on various merdia

These = cultural chavacters include varition i the form and
colowr of the v ealonies.” and differences of hebaviour  towards
e mediung, such as oare presented by lquetaction: of” celatine
medin or the production of weid and gas i those containing
cawar, On these Tines accomplete nalyvticad sehemne s made use
ot I‘t‘.\'t'lll})lillg those :ulu[l[ul i chentenl p)'zu'lit'('. m which the
vartous culture media take the place of chemieal reagents, being
atilized to distinguish between species of bacteriac by the ditfer
cnees i the reaction of the Jatter to0 e niediac on whiehs they
wcultivated

Having obtained information by plating as 1o the numbers
Al spectes of haeteria present me the sol under exammation,
rther davestication 1< aimed at determining its capacity for
producing plant food Trom orgaane matter by unmonitivation qamd
nrtvitication. As an itroduction to the «l«svri]'tinn of the ana
E\?iwil methods n‘lll]ilu)’('l] to determme the extent to which these
[N prrocesses ean he carried 1 any [ull‘lit'lllnl‘ <atl, 10 0s HeCessary
todraw attention to the distinetion whieh must he made between
teopower of asoil te produce nitritivation, dc[»rl]({in;_{ upon the
wimbers and activity of nitrifving  organisms it contains, and it
sttty for nitrifyving orgime matters introduced et which
pends indeed upon the aetivity of the haeterta, but still more
~apon the phystead condition of the soil jtsell with regard o
setersupply and acration. [tis for this reason that  =<puelal
e thods of ascertaining the nitrifving eapacity of a sol are made

olomvalving recognition of tis fact,and itended to deter
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mine not only the nitritving capacity of the soil, but wnder what
conditions of witer content. acration, hunmus content or supply
of such substances as e, phosphatex or potash, the most
favourable results may be obtained. This has Leen referved 1o
above as o method of determining in the laboratory the reaction
of asotl to treatient i the tield - aud 1= hoped that o deserip
tionr of the method will provide =ome tndieation of the vadue of
soil bacteriolory as an aid - to elucidating the prival prohlen of

1'*'I'Kilil)' amd s callses,
NITRIFICA FION,

This provess is so Intiately conneeted with the provision of
avilable nitrogenows plant food, tat the vitify g power of
~oibay e comstdered s initing faetor i tertilice.
primary object ot the Jaboratory cxatination of <oil satiples s
net, however, the mere measurement of thewr relative ity
prowers alone, hut i~ tended 1o discover (li whiat Il'lll'”:\"lll'\'
power they possess, and ) wnder what eondivions this iy o
made the most ofc Remembering that > niteticition” wieans
aenerally the conversion by bacterin of organte nitrosen. which,
e the for e which it esistom vewetable niatter s not availa b
it~ plant food, o niratess whieh are veadity assimifahle by o,
onr a3 Lo discover the capacity of asoll 1o produce this flee:
upon addition W it of orzanie matter sueh as green manures
cattle mure or oibeakes A specinl case 15 the onidation o
~ulphate of wnonia when nsed as owanuee aed this reaction
nay also be mcasured i the i;\hum(ul“\i

Two adternative mcthods can beadopted for estimating th
nitrying power of wosoil caoweirhed quantity of the ~oil sampl
may be introduced into s liguid mediun containing salphate o
st in addition to the eeessary nntrient sabts, or a measureo.
volume of s watery extract of the sail v be poured over
sterilized portion of thee s soils o whieh a known quantity o
nitrogenous niatter has been added. Ty either cise prertondici
sanalyses are made, of e solwtion i the tivst method, and of th

sotbmediun in Che <econd. to determme the amounts of nitrite an



PLATE XX.

Hor An. NILAM STEEIRIZLE,
10C, L o, T ooy T
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nitrate which have heen formed. Tt has been found that the first
method, originally proposed by Oméliansky and others, does
pal wive certain indications o the nitrifving power of 0 soil
awing to the lack of aeration i the liguid meditan. and the wint
A approximiation to those natural conditions which obtain ' the
il itselll The Faboratory ancasurement of nirification at Pusa
i~ theretore made by the second inethod. although this uvalves
(Il" st of l:ll‘:_{vl‘ M)” >:ll|l])lt~.\ ;ilnl i\ “,'L‘IIL‘I'H“.\' e ]nlml‘inlh
By this method 10 s possible tos measure approximately the
javount of nitrate produced inovarions soils rom orcanie natter
adided o the forue of (1Y wreen manre, (20 oflcake. G vattde
manre, (L erop Fesidues sueh s ~triw, stubbles roots, ene
cobsulphate of onmoniac used s woetiticid - omanures Further
valnable indications mav be obtaied as o thee effeet upon nitn
ivation of virtous ageteultral operations o thus the optimum
amount ol water for nitritication in the particular soill under ex-
amintion may be determined by virvine the amowit added 1
the sotl medin s the effect of cultvation with consequent aeration
may e observed by periodieal stireing of the sail micedim, wand
ala the result of .ul(linj_' lime und :\l'lifi('i;(l.\ ~uch o~ ]ru[;hix i
superphosphate. Ty cises in actiad practice the tertihey
Al acsoi] has been found to e prejudiviadiv atfeeted by e e of
certan anures and weoother nistnges l)lt*il addition has e
restlted i thee I‘Xll('('[('(l ereise ol crof Determmation «f tin
et upon the niteifving power of the sob of suel nsmures may
sew that thenr Sature is due to they relation to this faetor i
crnlitys and iy indicite a varation e treatinent e the tiekd
worenrdingdv, Thus Ui suceesstnl wse of sulphate of potash for
oraperequiring potash oo produce acfall retuens night depend
con s application at such ac time ol vear as would sot interfer
ththe activity of the niteitving organisins st the cotsequent
sply ol mtrates tor the erope or againg more complete informa
s o the mtrving provesses inacsotl abtiined by Tiborator
©ommmadion gt indicate the advisabibioy of plougling in
S enmore ataparctienlae stage of 1, grosth coinerdent with

Soertian waler content of the sotl or with o condition ol th
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plant itselt tavourable to zttack by those micro-organisms respon-

sible for the initial stages of its decay.

AMMONIFICATION,

Betore nitrification can take place in a =il the nitrogen
contained in its humus must be converted into annonium salts
this change depends upon the presenve and activity of micro-
organisms  either bueteria ar tungi, many <pecies of which may
be classed as ammonifiers i consequence of their power 1o
produce  ammotia from nitrogenous  organie matter. The
ability ot asoil to deal <necessfully with organic matter will
theretore depend upon the presevee therein ol ammioniticrs and

the veneral suitability of the soil tteelf ax a mediune for their

of
crowth and activity  Observations may be made im0 the Taborig
tory on =imiale Hues G those desertbed adbove in conneetion with
nitrification. to determine the ammonitving power of a xoil
Sk\lllplt} For this purpose i \\'e‘if_"l)t'tl qnemti!‘\' of the =on s
introduced  nto a solution containing peptone. o soluble form of
nitrogenous organic  matter. periodic - determinations ot the
anmmonia tormed being made. Further and more usetal informa
fion ax to the ammonitying capacity of s sotl may be obtained by
the use of the soil itself as a mediwm, as desertbed above 0 the
case of nitrifeation, and in actual practce pavadtel determmations
of the ammonia and nitrates produced are carried out i duplicate
samples  1E U ix wished to determing the switability of the soil
wnder exaination for the crowthand activity of ammomtying
aranlsing, & sterilized sample may be noculated with a0 pure
cultare of such a bacteriwun as Bactlus Myeotdes. after admixtur
with . measured quantity of some <uch orgnie mtrogenous
substance as oll-cake, the rate of production of atmmonialtording
an indication of the condition of the soil with regard to hacterial
arowth and action. In this case avain, information as to the
reaction of the soil to treatment in the field may He obtained by
modification of the water content, addition of organi: or mineral
manures or of lune salts, and further problems as to the effecl

of water logging. of compacting the <otl, and of plouching i the
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hot weather or i the rains, may be studivd from the biological
point of view,

Recent  work  on =oil hacteriolosy ar - Rothamsted  has
Jemonstrated the mtimate connection between  the presence ot
annmonifiers and - fertility o it has been shewn that plants can
assimilate nitrogen in the form of ammania without its canverston
mito niteates, and it has faether been proved that the inerease
fertility produced by partial stertlization of a0 soill i direetly
conneeted witlh the corresponding merease in the number of
ammonifiers. Partial stenlization may be effected by @ moderate
dearee atheat 0s°Cor by the use ot antiseptios such i toluene;
U imnedinte result of such treatment is the destruction of all
actively growing (vegetative) micro-orgmiisms, and plating shews
weorresponding dinnntion i the number of colonies but turthe
prates made atter anintervad of some davs shew by their nuerons
cobomies that some fonms of life Tave survived the sterthzing
rreatment and have subsequently muluplied in the sl This
sarvival is imited to those forms which can produce spores as a
methed of reproduction, these spores betng particular]y resistant
o the action of heat b antiseptics, enabling the oraanisie o
withstand high temperatures, as i the case o Baeillus Subtilis,
e .\H't'[\”l‘(i “:ll\‘ H:l\'i”ll\ lll" .xlml‘t'.\ ot \\lli(']l >1l)'\'i\c‘ buill’llg
aowater for s mueh as an howe withoat losing their vialitye
Bohas long been known that partial sterilization produces inereas
i tertility, but this has been generally considered to be due o
dreration i te chemeal content or |>h_\‘.\‘ivall texture of the sol.
Tine Rothamsted experiments give good reason to suppose that
sl duerease isomainly due to the destruction by the heat or
wisepties of all living soil organisms exeept those existing s
“ores, thus removing from the soil those protozea (eiliata and

webae) which prey upon and heep down the ammaonitying
boeteri Upon the removal of the antiseptic, or veturn of the
~Ltoits normal temperature, the surviving spores germinate,
a1 the bacteria, unchecked by the predatory protozoa, multiply
tiidly, wiving rise to a corresponding inerease in ammonia

Proaduetion and consequent supplies of available nitrogenovus
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plant toad. This view hax a specialinterest in Ending s n
appears to indieate a [mssilvlv cause for the inereased fertilin
prodaced by ot weather plonghing. Mreo Howard of Pusa, whe
wses the term o weathering ™ for this operation, is of opinion tha
partial sterilization is effected by the high temperatre. abow
60°C", ro which the surfaee <ol s raised under the ot <un o
April. Mav and June, T have found that this remperatur
aermally produees an alteration in the bacterial content of the <ol
aned Tt A pen tratedd to the fower lavers it wonld o doubt eliminat
HTEAN ol those haceteria whieh ]n"'cllhw untivourable <oib condition -
wich s result from the ehiboranion of oreanie seidse such s
v acid from hmmus. The aetaal results of = wenthering,
e fir e Dhave been able tosasenrtaan them in the ldorarory e
as follows:
Foost. Nore or diess l'nlnplrlr destecition of the <ot
vestlting et death ol ost preatozon sand i
Daeteria
Seveod -('ululyl»-h-:wl‘:uinn, pl‘wiu«'ill: conditions ]|i!_:|||_\

foveannble too nitetieation and o preventing seend

Fertmentation of unus,

Tl alteration of the [ih.\'\il':\l tevtare of the <o el adl e
cAleets associited with proprer tilth do not cone watdon thee S
of thns paper, but it will e veadilv peadized that they st play
s important part e the prepiratim of the sotl farenbtivanion
of crops, Moo Howard has desevibed elsewheres the nerease
terrility due 1o thi~ method and has enphasized the obivion-
inerense of ayailable nitrogenons fomd to b interred from b
ceneral apprarance ot the vvaps raised on = weatherad 7 <ol
Fuarther investication is beine carrvied out of the cagses underly
oo this resudts and it is oped that some wsefal titornstion s
hee obitaimed by acteriotogieal anadysis.

Certain deeteria develop more vapidly under condition
which prevent free aveess of oxyeen s these e known eolle
tively as anaerobes and inehule many of those: hacteria whi
are vesponsible tor detrimental veaetions i the <ol ~ueh -

denitriication awd aeid fermentation. Denitritieation amph
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e reversiad of the Teneticiad process of noitication, the resul
Leing the veduction of nitrates to nitvogen was, which then,
cseapes asosuehinto the e and s Tost 1o the agrienitarisy
Fortunatelv it is |ms~ihlv ta avoub much of this oss |.'\' methaods
Cenltivation which ensore prroper acration of the sorl @ tillage
vid diadning elbeet this parpose by inereasing the supply of an
andd liiting thae of warers Inothe Taborarory it is possible by
\lfi“l'i.‘l”_\' I't‘lhl('ill'_[ the .xllm)]'\' af A 1o a0 soil ]»l:uw for esniste
thee vestlting mereise of the anrobes present - this may e dope
avoeneloste the endtures i airnelt vessel frome whieh the
aror oavaen s e vemoveds or more <imply by covering the
snrfaec of e e with acedass plares The vesadts of mam
cenenltnead operations e naditied by the intervention of nae
pobiessesteeially i the e of the conservition of eattle npone,
the platghing ot green neamres imwet soilc and wet viee calt
s ooy investizations willo i is hopeed, Tielpons o
e ~ome of the ]n"va\mnnm-vml \\il]l flu'\lw']n'!:l!iulr\ ill lln“:(

i cdditiem ta the Toss ot ||i|l’n'_1|'u l»v'<n|lh'm( li_\‘ deniin
fieation, further havmtul ctbeer<s e hable o ro follow o the
}l)»“-':llwn(‘u ol those comaditions whieh gi\v Fise tot. A\ IIH'}_N
mimnber o soil baereria o capalile of acting upon organic matte
mseh o Wiy s to |n’m|ll1'r ul'::lllit' aeld s, II"l:Illi.\ |vllr_\'l‘it- A,
mder snel ~oil conditions as vesult fron inetieient nethods of
cnitivation with miperlect aeration and - dramage. This s
soectlly the cise when favge amonnts o oreanie natter arve
iodwesd o the soil asween manares, without being
Tl ed hy proper tillage and preecded by efficient dramag.e.
I~H>‘»|*;|tur_\' exaunination of =orb in this condition reveals the cause
oliseovering the presence of an undue number of sueh bacteria
e associated with actd fermentation ot organie matter. The
WEHTY o the il resulting from such eonditions i mest une
feoamrable for the proper n!n-r;ninn of the  beneticial niero
v tisms deseribed above, and i weneral terms may be said 1o
e the hiolowi activity of the soil and therewith its fertility.

The Tife processes of hacteria resalt 1 the }n'mhwtinn of

e dioxde cas, and i ceneral terms it may he said that the
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amount of this gas formed ina sample ot soil, containing 1.
living higher plants, may be taken as ameasurve of the biolowiv
activity of that sample. D, Russell of Rothamsted has devisel
a form of apparatus for estimating diveetly the amount of’ carbay,
dioxide formed in a measured yuantity of soil. and this apparatus
may usetully be emploved for determining. not =0 much the
relative blologie activities of various soils, ax the effects upon th
bactertal life contained 1, them, ot sueh methods of treatnmiem
ax we have heen considering with reterence ta tield practice. T
photograph of thix apparatus <hows its general arvangement

the soil sample i~ introduced into a glass flask connnunieating
with a side bulb containing caustic potast. and having a calibrated
tube dipping into mereury, the whole being hermetically closed. In
the photagraph Plate XXIT it will be seen that there wre six o
these lasks contained in a water bath to ensure even temperaturs,
with ealibrated tubes dipping vertically into mereury reservouns
The carbon dioxide tormed by the soil bacteria ix absorbed by th
caustic potash, thus lowering the gas pressure in the thask and
callsing - corresponding rise of miereury in the vertieal tube

thix rize is measured periodically and niay be taken as indieating
the relative arounts of bacterial action going on - the samples
Untortunately, the resalts are liable to be mtertered with byt
evolution of nther yases than carbon dioxide sueh as nitrogen ain
marsh gas, which may set up an inerease of pressare and this
nullity the readings, and although this is not likely to happen 1
the majority of cases, the possibility of its accarrvence Tinits the
use of this apparatus in kiboratory practice. Nevertheless it o
of value in certain cases where it is desired to ascertain the eftet
of varving methods of treatment on the same soil, such e
variation in percentage of water, or the addition of organe

matter, or of artificial wanures,

Por Crrrerss.
The generai vesult of the individual activities of the bactera
which I have dealt with above, in modifying the fertility of tw
soil, ean be only roughly estimated from theoretical consid v
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alions ; a nearer approximation ean be arvived at by testing the
feptilizing action of various bacteria by means of pot cultures,
Owing to limitations of space I do not propose to describe this
method, but will mierely =ay that just s it is possible to make up
artilicial soils containing varying quantities of plant fuods, <o can
variotts bacteria be added to apreviously sterilized soil, and their
action upon its lertility be noted. The priveipal difficulty lies in
the initial stages oft the work  to completely sterilize a soil with-
out producing deleterions substances from the organie matter
i eontains s oanetter of diffiealtys and to avoid the accidental
introduction of bacteria or fungal spores iu the process of sowing
~evd i the pots tequires very <pecial precautions which may fail
o etisure suteecss, witdout affording any indication ot their
insatlicieney at the time, 1 hope inatfuture dssne of the Journal
to give an account of the nethods inuse at Pusa to test the

action of hacteria on soil fertility by pot cultares,
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Berore dealing with the many partiealar forns i whicls
Capital s essential to the farmer, it will be as well to start with
a few fasts regarding the nature of capital in general,

Capital i wealth set aside to assist in futaee prodaetion.
It cau be emploved in production not only by the owner, but by
annther wiho may borrow it for the advantages that e ey obtain
from it The mterest which he pays for it represents the pric
of the advautages which he Topes to obtain. This priee, like the
priees of other commoditios, 15 maiuly regulated by demand i
"“I’P]}.' it we exclude the ll‘luﬂ\[iull of risl. Thus we tind tha
in Europe the geneval tewdeney ol the It thousand vewrs bos
bren for the rate of interest to £l denoting acsteadily inereasing
supply of capital. For loans on goold security the rates of i

terest in Western eountries have roughly fallon as tollows

o A D 1o
| SEEEA N O o=
LA RNV . e B
170 A D '
Present day i

In England at the present day o landowner can raise a et
wave orchis land at about 4 per cent,

¢ For parposes of stati-es the tern Deesan nas be u_taken Lo refer ta the Central Dis 3
of tue Bombay Presidency,
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Space will not permit here to go into the history of Joans to
farners in the Decean and the nterest paid by thens in the past
bt it may be stated that at present w public: body like the
Bowbay Municipality with first elass security can borrow at 4

percent. A holder of good aind <ituated o a favourable purt of

the Decean who has o reputation for Lonesty could raise
mederate mortgace on s Tand at about 9 per cent. while for a
Jiort acesmmodation ongood security g astndings sagar-eane
eropl i e would have to pay about 15 per eente o rate which
Bos been fadely wniforny during the past century. This high rate
of Interest o the case of j_'mnl s»;curi[y i< due to several causes,
Capital i< very seares o the Decenn, and for want of oreanizution
U eadtivator cannot wet in tonel with the money mavket of e
towns, and isoften unable to realise what evedit he has got
Further o ereditor who huds it Hecessary to foreclose on s mot

vz oy diseaver that e B oo G not only the worry of a
il it but abso s hostile combination of the enltivators in the
villire where the Tund is sitnated, Inoesses where e seearity s
Bind Dt ds Jess ood then in the ease mentioned ahove, a cultivator
ey pay anything ap to 24 per cont. interest for a loan,  Loanson
prersonal scenrity aee mede by paoticular classes of moneev-lenders
Al Ay rate of Tteresy up to Lon per eent, may b uh;n';‘t,'\l. These
s ol miterest will apprar L nany to bevery liigh but 1t s
ecessary to loak at the tiets trom the point of view of the
bselor s well as that of the borrower ;- and when consideration
et the riska of losing the enpital, to the trouble nvolved
weeolleeting the interest and to the personal enmity which the
silige money-dender often ineurs, it may be doubted  whether
Bt are exeessive, A contury aco in parts of the Decean. the
Ve hegdo was alradd to stop in lis own howse, but woald sleup
neacdifferent honse every night, s as to elude anvone who nighe
b desizns to offer him violenee.  Even sinee the advent of
e settled conditious the nomey-lenders of the IYeccan have at
Futns times been the objeet of open attack by the landhalders
o lands they had nequired ©and in the present day cases are

ot 11 R
Whitncommon where both the person and the property of the
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village money-lender are the subjects of violence on the part of
the villagers.

Economists may truly point out that the man who pro-
vides eapital s a public benefactor sinee, by the wse of eapital,
production is eheapened and the community gains: but the pre-
judize arainst money-lending, which led to the striet rules against
the taking of interest. framed by the carly Christian and Mohame-
dan churches, is still shared by many.  In the relations between
money-lenders and cultivators there is mueh give and take ; bu
in the long run the tendeney is for the debtor to do most of the
giving and the ereditor the taking.  Many instanees ean no doult
be cited against money-lenders of unfaiv bargains, harsh treatment
and fraudulent accounts: but the taet remains that the small
village: money-lender does not wswally acquire much wealth,
though e often lives a move laborious and frugal life than
many of his chents. T the visks, labour and, in many cases, the
unpopularity of his calling be talen into consideration, it i
doubtful whether the futersst which he charges ix higher than
the conditions warrant,

To twn o the fomer's capital, its various uses may he
tabulated as shown on page 117,

Many farmers would probably consider the above elassiticn-
tion to be unneeessarily comprehensive, and to inelude firms of
capitad to which they pay little or no attention. 11 a man’s
business 13 to be put on o sound basis, however, and the maximun
profit extracted from the Lud every form of capital cnumeratol
above must be proviled for fn some way or other cand it is only
by aproper understanding of each form of capital that correct
accounts can be kept and the true souree of profits and loss
determined.  With recard to the lind and the Tabour supply.
a farmer can often dolittle to alter the conditions in which I
finds himself, and can only adapt hinself to them as best he e
In the management of his eapital, however, he has more seope
for the exercise of diseretion; and it iy to a great extent
on his business management that his financial success will

depend.
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To consider the various forms of capital in order—

Liowd has been already treated separately.  When the
farmer owns the land which he cultivates, it, of course, forus
part of his eapital.  In the Decean it unfortunately forms in
many cases almost the whole of the caltivator's eapital. Lawl
should offer goed security for borrowing st moderate interest
the capital necessary to work it: and about half’ the land is
morteaged to a greater ov less extent: but as has been already
shown. the cultivator is often unable to realise his eredit, awdl
fails to obtain capital except at very high rates of interest.
Even this would not matter so mueh it the money borvow
were all devoted t productive purposes, ov it a reasonable sinking
tfund were establishod by the borrower to enable him to pay ot
the oan. Bt this i< seldom the case: and the harden tends o
beeome cumulative.  Ttis unnecessary to say wore about Tand
as a form ot eapital exespt to observe that the more Lind & maw
hﬂ>. tle Niote <>t utl 0 trnm~’ of czl}»ltz\ ;\ls\l Fire \]m\ll(l Perssess,
and that the farmer whose whole capital s sk in Tl and
pertanent improvements i< oat a disadvantage asocompared

with a man owning Tess fixed and more working capital,

V. —Peryvavext IMeroyeyesrs,

Few peopls probablv, who ave familiar with the landsen
of raral Fngland, readise what changes in the seens have bees
effected by tlw exprnditure of Tabonr and eapital i the past
To wpote the difference 1t s not necessary o o daek o
remote ages when the vallevs inomany partx were covered with
forest and ~swamp, and cultivation was coufined to the higho
seround, 11"!;’1"‘\:‘, has no doubt been continuous for eenturi»
past; bt itis the expenditare during the dast two conturt
onencloswees, teld drainuge, pastures, wind breaks and Lo
buildings, that s enabled the Eoglish forner to suevive the
depression cansed by the ruinons fall in the prices of agricultur y
produce, due to the foreign competition vesulting from impr oy ed
communications.  The outeome has not been particularly protit

able to the landlords who incarred the expenditure ; sinee fnmany
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Joealities the value of land is now no greater than the cost of
the buildings and other permavent improvements attached to it ;
and the owner has often been compelled to sell his land for any-
thing that it would fetel to some one with an income derived
from sources other than agricultural, who could afford to keep
i repaiv the improvements that his predecessor hail effected.
But the matter is more than a question of mwoney : and the
Ldowners of Encland have this to theiv eredit that they have
borne the burden which every other country in Furope shifted
anto the shoulders of the whole connunity by mcans of protee-
tive duties t and so have justified the policy of the 17t century
which put so mueh of the commen Fod in Englnd into their
Tinds,

To appreciate the signiticance of the improvements that have
been effected the dnguirer need not o further than the west
of Treknd to see what woimproved foel means o a0 desolate
steteh of wind swept o dand without afenee or a0 tree ; with
o sivns of Tite but atew stray huts, each with ats potato pateh
and gweaded by a sl boy to drive off <tray animals, With
eapital Jaid out inreclamation this Tand wight support the ship-
buds of emigrants whe vearly make their way to America, and
nore bosides. [ndetaalt of such eapital the traet becomes
CCongested Distriet 7 by vivtue of the seanty popalation whieh vt
retins, Conditions in Dulin are very diterent to these in
Froland and there has not been mneh disposition on the part
of the proprietors i the Decean to improve and develop the
resarees of the land. Ino the western portion some eareful
anl Taborious terracing has been done on the Wl <tdes by the
smalber owners. Here and there a favoured  tract will be well
“tpiied with irrigation wells, and some fame buildings may be
s the felds s but over the greater portion the landseape
owes nothing to the hand of man, and the ficlds lie unwatered.
unfenced aml nnembanked, without shelter for man or beast.  In
ey country like the Deccan, the prime agricultural necessity 1s
water and i many loealities where rainfall is seanty the annual

Produce of the tand can be tuercased ten-fold by perennial
A



120 AGRICULTURAL JOURNAL OF INDIA. [\'1, 1.

irrigation.  The larger irvigation works have been construeted by
Government : and in the Central Division alone 110,000 acres
are annwuly watered from Government canals. These frrigation
works Tiave in the past 10 yvears involved o eapital expenditure
of Rs 260 lakhss Work i an prozress on additional e
gation schemes estimated to cost Rso 211 lakhsy plans and
estumates have been prepaved tor a large scheme costing over
Rs. 300 lakhs and caleulated to drvigate about 3 Jakhis of acres
in the driest part of the Deccan o while apreliinary surviey
has been made for irrigation works caleulated (o water 2]
miilion acres o the Decean and Southern Maratha country,
Private enterprise ix vesponsible for some 130000 wells rrigating
abeut 342,000 acres - for small tanks vivating about £000 acres
and for the construetion of dams ad channels fram streams which
water 63,000 acres. These Batver e bod fronma permanent or
temporary dam, often with much meenuity, alonge the contoanes
of the bank till they can eommand aendtivated feld,

From the above fioure< it will be seen that friistion has
not been entirely neglected. The et remains, however, th
out of 13.035.000 aeres cultivatsd u the Conteal Thvision euly
527000 aeres can at pre<sent he ferigated o that 3 to sav, enh
4 per cent. of the whole The prossibilities of Tare vesorvoirs
are lmited, and. sneh s dov ares they are betne veadiznd by
degrees. Few small strens which mn for any length of e
after the end of e vains are wegbotad by the cultivators
Lut there is a large eld for protitabls vestioent of eapital n
diguing wells in Ioealities where the subaotl water s rensonabiv
near the surface.  Avother sonree of fevication which s negleer
ed consists i the prrennid supply eontaned in sy reaches
of the lareer viverss The great ditferenee inthe water Tevels o
the wet and dry ~easons prosents an obstacle to the convenler
wtilisation of sueh water, and cowditions are =eldonm favourdes
for lifting it in the traditional way with the wens, or leathier wate -
baz ; but by the use of cogines and pumps this diffiendty ean b
overcome.  Expuriments are now being made with various kinds

()f engim_s and pamps ta aseertain the cost of \if(ing water I
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chis way 5 and there can be Jiede doubt that under suitable con-
ditions capital ean be most profitably utilised iy this way, A
note of warning must however he sounded iy (:rumcctim: with
mvestments of this deseription. [t is wo wse for 4 man to sink
capital on suel oprovements nnidess he has sufficient working
apital oo the plant. The same argnnent applies inoa less
desree to the consteaction of wells: for itis not an unconmmon
thine to find o cultivator who Lins exlinusted his cupital, and
pessibly s evedits i dizging aowelloand then tinds that he has
s means toowork i properlvo o keep it e pepaie. A useful
form ol small investnen consists i e construetion of - Held
crabakientss known as sile which prevent evasion and senuy
At hewy rang ool et i the il the rain water that
s When combiued with fiedd bovelne and oo planting, and
sty e d they o o mneho vl Suel works may be
bowee or siad]land dhere s Tedly o cuinivator who eould ot
e some snadl Bapeoveent of this nature cvery vear at liete
ar e cast hevond ik own Tibour

It b adecddy boen vemerked tiat the eadtivator very
sl Jives i s heldin e The B buildings form part of the
ewttivatar's featse dn the vill e and are for the ne st part of a very
promtive: kinde o Teis ot o b ewpeeted tht aman will Tavish
cmvemietises an his entte which T does ot obitain for hiselt
DI s eertan U e absene af ettt and sanitation that
chraetorios st eatthe sheds st Tevce s prejudicial etfeer o
e ~taek, The surpius preocbee o e tebds 1+ < blon suthicient
Ul elide s store Bvtses, b =ueh as s e often sutters
comstlerably, thee e from weevies amd other et the fodder
P lack of prolection against t paint s oand toro want of suit-
A buildines the eultivator often Loses muels of the protits of his
Flor,

In view of the high standrd of cadtivation in many parts
temost remerkable Gature s perhans the eomplete absenee
of any permanent fenees. A live fenee eannot be pl‘ﬂdlh‘ed
At oner, bt in the vonrse of a few vears it ean be produced at no

Cosy }n-\wnul the Jabiour of 11:\1'\ of the \'\\11.\\'&\1\‘1'..\ spare time,
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The advantages to be derived from fences are not immediat,
or perhaps very obvious: which presumably accounts for th.
fact that none are made; but it eannot be doubted that very real
and substantial advantages would be dertved from their existenee
Looking at the mateer as it atfeets the erops, 1t is connnon to se.
arowing erops seriously  damaged by the inroads of  stray
animals : and in outlying felds the dithieulty of guarding rabi o
garden erops against such damage often deters the landholder
rom eultivating them at all. The cattle too, on their side, ofte:
suffer seriously from feeding on young crops o wnd roaming o
they do over the unsheltered grazing wrounds, the healthy with
the diseased, live under eirewmstances which ave anything hu
eonducive to health and eondition, Mueh of the Tabour now
spent on herding eattheand guarding erops might be saved by e
existenee of well-dept Pacess which would do the work fir e
effeetively, and entail but Bittle outlay cither for construction
matntenane,

Writers are acet=toned to eontrast the output per acre
nue country with that of arother. Before sueh a w-mp:uiwn
can be etfetive, consibevation must b wiven to the capital whicl,
has been sunk v perneent inprovements, T Eoglad saen
ill]lbl‘u\'u!ll’fll(ill:l\'c}r,"-ll roughly cstinted as representing s

-

averass valwe of S8V IR< Tsay pevacre Allowing < prer oo
for intere<t, deprecintion, repairs aod irsaeanes 0wl be seen e
the net annual charge agatst cach e of Tund o wecount -7
permanent tnprovemeuts will bheabout S0 (R0 100 A pegns
the Decean it we tider B4t as vopresenting the aversgene oo
of wowell (taking nesonry sl nonsnesonry wells tocether), e
capital sunk onowellsanmwts to 0 R Guano,oog
_\(M t;;xlhi[.\l [OFE S lrf. “u\'l'l'llln" nt il'li;'.n-
tion works .. e L E000, 000
Add enpital cost of private rregatinn
chamiels fronr streams and snall

dams {rough extimate) L, e 1,004,000

Total 90,000,000
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The capital cost of irrigation works thus
Rs 900 Iakhs. Dividing this by 5 lakhs of acpes irrigated we
ind that for drvigated Jand  the capital suuk in
nuprovements works out to about R« 180 (¢12)

cones to about

permanent
per acre, or the
s SaOEperoaere as s estimated o he osank i permanent
mprovements i England. The above cdenlation is of neces-

sitvavery rough one, and takes o consideration of outlav in

bvelling land, which s frequently necessny where tigation
telities existc Lo will suttice however to Jiow that in compar-

e Fnelish with Decean outturns per et 1t is the

il‘l'i;_::lted
Panl which, from the finaneial point of vicw, olfers the best basis
o \'HIH[HIi‘-!I] . \\'hilx' & l‘t-j_';m]\ l}x" lmil'l i::n- ol ]u]ul \\]Ji‘.‘]l I‘ul‘ms
N |r cont. of the whole "HIU\‘:&(M[ HARETN st ],ru remembered
thtin the e of permnent muprovenion s there s dittle for
which the present hns o thank the et brothe amoant of
apital peroaere sunk o on eIt oy thents i alwost
rechoble T e vress catun, porowere abtadned on e dry
fneds of the Do conpar badly with that ohtained  in
Fneland, this faet must not be oo ook,



THE PROGRESS OF AGRICULTURE IN JAPANS

Beviewen sy A MeRERBRAL v, wse,

dssistand Drogector Goeal v dyicnliur G Dl

Ixa pl'cl‘ilk‘\? to this licde book of 1an prtres ]>_\' the Directon
of the Agvicultweal Bureau, the object of the book is stated as
beinyg = for the purpose of aequaduting foreigners with the weneral
outhines of agrieulture i Japan,” and s the Took has Deen written
by a Japanese, an apology s otfered for des Eoglish i whiel i is
cotched. There are certadn passiees which, as the proface savs,
SJack telhgabilies” more or less and it eertiandy 1< reorettabls
that the book was not placed Tor revision i the hands of @ cows
petent Eoglish scholr. but on the whiole the exprossion is probaddy
eleavey than one might hnve expreted wnber the cirennstanees,

Most reader~ of the Jowrnal salb doubab << have derived thivn
fdeas of modern Japanese Aaricuitare from the note by S oA
Nicholson, reviewed i thas Journal (VoL L poot T b M 1
Shearer. The note above mentioned, Troawever, deadtCmore or s
with the f;f\i\,[ill‘.{ conditinns of (u~t|.\)' the ]i!'v'n;IlL ‘.'nlum.- i~
retruspretive is well T s divided i 5 prots, which ded
respretively with the eonditions, pastand prosent, of Nevieultues
in Japan, Acvienitural Products, and Avieadtural Adminstrs
tiun, mnl TRTAL ',‘.\tl't'lll"}}' conclse AT (~0 Conetse as to e
pecastonlly rathier baldy 1t prescuts s with botde the pesulis
and the methods of twenty vears evolution of Japanese Ao
culture,

The progress of agriculture i any country may faiely i
estimated by the extent to which improvements in tillage, sl

o gnes of e e Lm0 T e By, Depaat

Sf fgricudiie and Canne e Tk bl
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Lleetion, nmnux:os, mnplements, and hve stock have taken place,
adting inan inerease of the total acreage under cultivation,
ar enhancement of the total produce and of the vield per acre, an
mpm\'ud quality of the produce sand wrise o the prosperity of
the agviealtural population. Judead by these ;\m“(];u-(]s~ the
sovienltare of Japan, as descvibed in put Tof the book, has made
<iking progress durine the st 20 vees)

According to the table on po 37 e areas of - the privetpal
crops cultivated Tiwve Tnerensed dwring the period 1857-1907 as
fallows - = Riew 1o bwdey o Cnsdeed Dby or rve 210 wheat
12, sovebean V0 huekwhear 5700 sweet potatoes 30, anl
prtitoes 227 Incaddition to these purely agricultaral crops
melberries hve shown the strikinge nerease of 690 0 aillets,
eotton, L indigs hwve declineds owing to foreiamn imports and
artifivind produetian, but to v teir place frait, vegetables, pea-
wats, pepprermint, and other mitnor erops hive inereased inarea,

These <triking inereases have been broucht about by active
sovernmentd messares fosterin g veclanation of Tand, irigation,
deainsee, and what is eadb Vacjustmentof S landss The Jatter
work is, prerhaps. the bbbt ol the ~chemes which have been
tekled byt Governme g nedapng el 1 speaksaaneh for the
perspieuity of those at the el ot atfairs that they realized that
1yt the foundation of asriealturad progvesss The arable
Foul of thee country s paesilelup am g Lolders whose average
Tl e ot mon than 2 1) aeres 1 oextent, the )lﬂ]w“llgs‘
Gremselves bine ofton ~sabdividd withe g subidivisions not
catinmns 1o each others and forming, as In nany parts of

Wwoshaped fieldss Under

L, s network of mitnute, ferecula

sl camlitions impru\wn|~,'m~ i the direction of impl‘m'cd
mnplemients, irvigation, dreamage, vte are difieult and often
tnpossible s and aceordingly, w1, Faws were made in Japan
clrouraging owners of Taned to consolidate their holdings. straigh-
tn the houndaries of  therr ticlds, aned l)l"i\'i\]\‘ roads and other
eovenioners, o taking tiese measures ™ ihe Governneut expeet-
el Tay s perfeet foundation for agrieuliural undertakings both

Atpresent and i the futare, . . the ill\'cstigntion made at
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the end of the year 1909 shows that the area of the land thus
adjusted  throughout the country has veached 178,000 el
(about 490,000 acres). The work, however, is naturally very slow,
and as vet about [\ only of the paddy fields have been so
adjusted. These measures, however, wark more than anything
else, the thoroulioss with whieh the improvement of agricultur
has been tackled, and should furnish ausetul object Tesson to all
who have realized that the seattered. drregular, and minut
fields of the Tndian caldivator for a very real bare to provress, Tu
his note Siv . AL Nicholson, speaking with special reterence t
Madras, has the remark that possibly as Settlement and Surver
work  propar declines, the  Verkoppelung o seattered plot
will employ the partics, ™ but he suggests that 1t would be fu
better for the village associations to carry out the work themselves
Tujwhatever way the desived result may e brovehit to passs it must
come betore real progress can be made, Noless than the cons
solifation of hwldings the construction of regnlarly shapnd
fields, with roads at proper intervals andatlbording - facilities £
frrigation, drainge, wind thee wse of inproved imphanents, s jus
as ervinyg a weeessity o neny parts of Tndiaas it s i Japan

The work of erigation and drainage has also shown remark
able progress. Historieal veeords show that imigation was o
subjeot that reesived muel atteution from te rulers of Japoo,
even at remote perlods inoats story, Tias poliey hes D
continwead, and i reont vears stean and electriaty have boe
adopted by the united effors of Tarming communities ™ to pum.
vater into the paddy ficlds T Marele 1009) there were 7
places where mechanieal v gation deviees on o laree seale wer
emploved. T additon to ivigation, the deamage of paddy ficks
has received mueh attention during vecent yearse Ttis commeen
to raise winter erops after the harvesting of - the paddy, but »
many places it was found inipossible to do so, owing to the hig
level of the underground water,  Necondingly, recourse has bes
made to drainage, cither the open or underground system bein
employed, and where natural dvainage has been fownd - impos
ble, mechanical deviees have been brought into use .
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~ Aceording to investizations made in Mareh 1909 there are 47
places where provisions for mechanieal drainage ave adopted, and
e area of the land drained off reaches 7.500 cho” (1o =
C43acres). The book does not give details as to the pumping
ipparatus used for the purpose, but a photograph lustrative of
s shown at page 200 These extensions of drainage and
rrivation have, nevdless to sav, been mueh tfacilitated by the
aljustment of lands above deseribed.

Ln the introduction and use of artficial nanures great pro-
ovess has been made In quite recent vewrs, The Japanese culti
vator Bs naturally w caretul eeononist. amd trom thue immemo-
vid has hushanded with serupulous eare such fertilizers as he
fanned ready to hand. Twenty vears azo, we are told, human ex-
et was, as it still s the reat natwal manure. Weeds, farn
peanre, and ashes of plants wers pegarded asmanares of com-
paratively inferior quality, and amonyg manures purelased were
il ek, fish aanoes, and e bran, hut the three Jateer, we are
ol were Jietde nsed thens A the presewt day the prineipal
wrtiticials are, in order of value consumed, goy hean cakes. super-
plosphate of e, miixed arvtiticials, rape seed cake, herring
RS Lone dust, cotton siedd calie. At the tatal average con-
samption per anniin for tee three voars 1905 07 amounted, for
ynearly A70 0 lakhs

Uee whole country, to abolt Ss 000,000 gy

ot rupees. Superphosphate s attained to remarzable import-
ae s amanure, the plosphiate rock being apparently Hnport-
S the mantfacture ol the nnure done in the eountry.

Oue torns with econsiderable interest to what s said on the
wihjeet of agvicultural implements. expeeting to tind commen-
sarate prowress with that otfveted in manures. It is rather dis-
spromting to find o detuls gven but sueh. however, would
pobably e without the seope of the boak, which s meant to
ateea general outline only. The intensive nature of  Japancse
woteultare seoms to have made the introduetion of Targe and
medern European or - American iplements impracticable, and
e implements used at the present day are still mostly of wood,

Within recent vears, however, it scems that inventors of new
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agricultural implements have not been wanting and that over
100 patents have been granted for models which are *quite
adapted to practical purposex.”  From the Indian point of view
it would have added lesider;\bly to the mterest of the boolk
it photagraphs of indigenous or improved Japanese implements
hid been supplied.

A table on page 39 gives the outturns of the principal ¢ropm
per tan’ for the vears I3s7 1202, 1507, 1002, 1607, the figures
viven for each of the above dates representing the averase out
puts of the five preceding vears. With the single exeeption of
cotton, all the crops showed a mavked inevease in-outpur and
the case ot the principal crops this i strikinglv exhithited. Thie
rice has inereased by about 230 barley by g naked biadey
or rve by about 10, ard wheat by about 25 0 16 thiese Iign;'.\
are reliable. they offer a convineing proof of the suecias \‘\'llig'h
has attended  the introduction of tuproved adriculiaral methods
during the kst two decadis,

The seeond part of the book deals with aerenloardl pro
duets,  The deseription of the cultivation o the prineipal erops
i ton shorte and et with adviees: e expanded 1 further
editions of the book ape contemplatal The aceonnts GIVen o
the silk and tea tadustei~ are somewhat fulber aond are aceotnp
nbed by exesllent plotogeaphss T the sanes part the anbu
industry and several small subsidiary indnsoies engiaged in by
the avricultural population are deatt with.

In connection with the antma) Dudustries o determined oo

is being newd: to prove the breeds of cattde both for beef and

e
]
milk parposez, and forcign bulis awe reeently boen Ly in
ported. Noaceount is given in the book of the indigegous cattls
of the country, T the ease of hiovses weare ol that = various
lords in the Feadad times issued vegulations recarding hore
atfuirs with a view  to the mprovement of breedine, Th
result has [n'u\'x:d to be pr:l‘cbpliblv. o the e of the
Nambu-horse.” A committer for the mvestiguion o hors-
breeding was formed in 1206 as a resudt of the war with Chin
aud worked under the contrdl of the Department of Agricultur-
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[1 established horse Direeding depots and fnported  stallions.

Ater theowar with Russicin 1904.05 1] subjeet of the ~upply

A ity iorses was veadized to he < nnportant that a special

Horse Administration Buvewn was fored which is nnder the
aireet control of the Cabinet,

Pocdapin there s no native Teed of sheep, e apparently
thev were imported (we e ot told from whiere ) <ane fOrty vrars
agos and e Aneriean expert broughn aver 1o inatnet ”“- .\hr‘ep
trming. Thos attempt was wnsieessatul, bt in recent \'wn‘sthe;'
Have been weelimatized, Several Fire-ds of oo s eXIa K\'ll\]]\.l.
ad apprrentlyother breeds T be ety ntrodueed,
Swine and l»vvlllfll\‘ Fevelb e U tenthon the lln;rr!’i:ﬂ wa‘k Breed-
my Farneae Takvossand pondoey fmiines as o subsidiary industry
o agvienltne has shown g eneanragt develapmient of Jate
Ve,

The \llllxitli:n“\‘ GUCTPATIONS e i eread |l«<][n Lo it cotnmunity
At st holders aueh s the Wl e snd s are nndertaken
byostdel members of the eonsehnld as e b spared from the
iy Tabours of the tavnr o thev aecnpy the tinie ol the e
durng sk sersonss The dninerpad e <t and chirp Dreaid-
kg, st iatting. vopes bigs and siadals tiey wat-naking
weaving, the manutaennee o paper and of vicious artieles from
Bontoos and osters, bee enlone whicly has been i existence fron
very aneient thies, and the ealvare of carp i spectalls eonstruer
cdponds or i the paeddy tields s o adjnnet to the ealtivation
o the latter erop, .

The third prot or thee ook deads with agriealtural adminis-
ation, and deserthes coneisdy the adimmisteative and - exe:
stive anachinery wineh hive ttected the proceess <ketehed in
Part< T& TL Tt has wcehapter on the history of agricultural
development and the hurean of agriculture, another on the organs
oFagriendtueal investigation, which deseribes the Tmperial Agri-
sultural - Fxperiment Station, Local Agrienttural Experiment
Stations, the Sericultural Institute, the Conditioning House,
Stock-breeding Farms, ete. - Another chapter deals with agricul-
raral edueation and gives & suceinet account of the agricultural

9
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college of the Imperial University, higher agricultural schools,
ordinary agricultural schools, agriculturai institutes and supple
wentary schools, fectures and peripatetic instraction. A furthe
chapter describes what has been done v the way of formation
of agricultural societies, co-operative sovietivs, staple produet
cuilds, rice inspection systems, rice depots, the sugar improve
ment office, shows and exhibitions, and agricaltural banks.

Most of the detatls conneeted with administration, educa-
tion, co-operation and credit, andother aspeets of agviculturad
development, have already heen presented 1o Anglo-Endi,
readers in Siv F. AL Nicholsonw's notes The present volume posses
ses some extra interest 1 that 1t vives a ~hort historteal weoun
of that development  an wspect of the natter of supreme inte
est to us in Indin, where sestematie adenlonral work may b
said to have only just becuns The anthor of the book divides
Japan’s agricultural development up to date into toar distine
periods :—

1. The thirteen vears from 1865 to 188,
2. The ten years from PSR ta s,
3. The fitteen VHars from [SYT ta Fai,
4 From the vear 1900 1o the present

The first period was that of Japan’sawabenmes when Wes
tern ideas in wll departinents of T were being teverishly capicd
Agricultural experts were fnvited from abroads and new
improved varieties of erops were intraducesd ol distribuesd,
The resutt of this period. which Tusapaeadlel i the agrien!
tural development of practically adb cowntree<s and whieh mieta
be designated the period of the enthusinatic amateur, endid 1
fatlure.  Government intsrferenee in these matters was depreeat |
by the people theinselves, and wnong even the more itellore
class the policy of fosee: fiddec in agriendtaral matters we
advocated.  Fatlure vesulted, as it was hownd to result, heeanse o
the tirst place no definite hranch of the awhninistration was
cialized to deal with agricultuenl imatters; and secondly, heennss
the people thewselves  were poor, dgnorant, and Tacking

enthusiasim,
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The secomd period, 1xx1 1390, wits marked by the creation
mo s ol Department of Xgrviewltare sud Connmerce, with
vl Bureaw of Agrieultare. Successtul - development  dates
from that year,  The new departinent fostered shows, canducted
rieultural experiments, appoited clenit structors to ine
dienes the netsses, and i stock-rerneg, sevienlture, and other
o terss ede acwood bheaiming, As vets however, 3t hiad ot
wose st phirase el cploved e Indig oot a7 the
proople.

It was nthe thivd pertod e the important problen of
setting at the peopheof heinging onation of poor small holders
G orgaaie connection with the aoverinoent was suceessfully
rekled and <olved The begimmue of the pertod was nacked
Ly the openiiy of the Tperid Polivent. which w0 ones
metituted e hold and 1»1'n:‘1'-w~i\v pehiey i eeiealtural matters,
Lot thee Toaperial BExperiem Stasion o Tokva was foanded,
wllowed by the Seriealtaral Tostitate The war with China
sove e added dmpetus v the work, detonstrating as e did the
RECINNTIS for hinsbanding and ntdizne o the nost eeotomieal
et e national pesonress Avriendtural ks were toanded.
ST SEU IS et o Bichly subsidized and laws to)
B djstient of Tands ol gy thee tormation of agricultnral
coeleties, and ot n'tl»ulwl‘:”i\’r credat soelelles, Were ['.‘l\\"ll n
Cipid steeessim Thee periol emden with the Russten war
ciog s ontstanding feitares were undoubtedly the mtroduc
toninto avrienttural poliey of the tao fratures of co-operation
dl eredit. T 1900 Governmient sssted the rales tor the regula-
Hon ol aarienlteal societies, vealizing, apparently, that  any
drempt to et at mdividual cultivators was not likely to prove
wreaattl These societios e of three: Kinds -pretoctoral
seleties, county and ety avrienttiral woeietios, and town and
vllire \l)(‘it'!i";. County  societios constst of the town and
\11:"!“ wcieties of the county, and |n«'1'vv(ﬂl':il weleties consist
of the caunty ol eity socteties i these districts. When two-
thinds or more of a4 community voluntariy torm a soviety the

reminder are regarded by the lanw as Joining the assocition.
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The societies pay their own expenses, but subsidies are receivel
trom the exchequer and from loeal and county funds in order
that thev may carry on extva works.  Their objects are - Ty
establish farms or nurseries for seeds and seedlings. especially of
rice and mulberries : to conduet lectures and demanstration © the
introduction of new varieties and new methods of cultivittion
the creation of co-operative credit societios to et as mediators
for jolnt purchase and sale : to eollect statisties, to envourag:
subsidiary industries, exhibitions, sericulture and stock-farming,
and to publish society reports. Their functions in short some
what correspond to those of the varions agriealiaral sovieties
which are a common teature of Furopean agricaluare. The
stecess of this movemenut may be ganged trons the fact that the
number of village societies now totals up to nearlv twelve
thousand.

In a nation of small holders with small individual capital,
more, however, was required.  Accordingly the Co-operativ,
Credit movement was started in 1900, Tt also has met with an
equal measure of success.  Credit soeietios have as ther aim =~ v
supply capital at a low rate of nterest to persons under the
middle class, to accelerate mutnal profits, and to make coonome
and productive developments.”  Theyv are ot tour kinds

() Credit societies for the advancenent of capital and 1o
facilitate savings.

(b) Sale societies—to effect sules of artieles which may o
may not be finished.

(c) Purchase societies— to purchase articles necessary fo:
productive industry for the members of the society.

(d) Productive societies--to tinish articles which have been
partially produced by members, or to turnish members with
articles necessary to their industry.  Members of these socictios
are exempt from income-tax and can have funds from locd
hypothee banks without the deposit of securitics. The societies
have now reached the total of 5,300, and have at their commund
a capital of 40,000,000 yen or 600 lakhs of rupees. The societi=s
have further confederated themselves: thus there exists d
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~onfederate association of credit societies, and one each of sale,
of purchase, and of productive societies.

It 15 impossible within the scope of this article to enlarge
farther on the work done by the Japanese government,  The
.ueeess achieved undoubtedly vests an the applieation of the two
wreat prineiples of co-operation and eredit. - The experience of
Tapan proves clearly it scientifie: research and edueation, all
pportant ax they are as factors inagrienltural improvenient.
must woo hand-in-hand with co-operation and eredit. The great
problen in Tndiac as it is inJapan, is to = get at the cultivator.”
The account given in the book under review has proved
deeidedly that co-operation plus eriedit 1s e iethod of doing so.
Research and soericultural edueation aecompany as powerful
ausilinries 1t amenes well for sueeess o Tndia that the poliey
teing adopted hire s substantially that adepred with 2o much
seers= by B Wihether e mqual messare of sqeeess will he
aehieved] renius to b seens Belind adl covernmental measares
aned polictes there must exist the sreatest fuetor of all -national
haraeter aaed the progress depretad i the pagees of this hirele
ook, achivved eoneurrently wnh vietory I TWo oreat wars—
btk wonders for the courge, determination, and patriotism of
T dapareese peaples W wondd cladlv welrame w seeond and
cndaroed edition of the ook Dhespite s fiterary deteets, which
arc quite exvsable and vasily Fernediable, 1 has tulitled its objeet
W aequanting the forcicanr with what Japan has done. The
datement of  sueecss whiel it meerds must have caused  the
dpatiment which has issued it a conl deal of quate }‘Ill'd(‘]]:ﬁﬂr)

prickie,



EXOTIC COTTONS IN SIND.

By (o. > HENDEL=RON. v X,

[)./,“/‘,/ [hrector o dyeiendtar o0 Syad

I--Faveray Corroy,

As ot will e adl probability be possible 1o sow Bevptin
cotton 1 1912 on the Jamrao Canal, attention i~ vited o e
following precautions which, tn the opiton of the writer, it i
HeCessdly Lo secure

) Proper cultiviction including sowing before 1st werd

meoAprb wvodine el crannd ol 1 possihl

';'I‘H\\ih;' e retation with bepsoenn

A The provistons o e svatews for alisposal. ensurine
proper trentinent atter marketing seed cotton e
for g, vesdins and sellme ar caerent ks
!ll'im;.\.

Ereorder that the calinvarion <hadl e ]rl'u[n'l'l‘\‘ \Hin'l\'lﬂ'il, t
would be advisable to appoint two it cbo e onspeetal dun
ome for the north of the Jamrao and one for the south, o b
under the mmediate orders of the Aareultaral Departimen
They would bewt work wt the heginnine of to12 Their dute -
world consist i seeing that the eotton seed was properly disre
buted and that saitabbe Tand was cubtivated. They wonds
continte on duty tll prekine thme when they wonld take chare
of ame sub-station cach for the collection of the enttan

The cultivation of the plant 1~ by fae the simpler part -
the problens T was not long sinee s areas of 6,000 acres wins
obtained mainly by the nfluenee of the Colomsation Ofthier:
Mr, Chatfield.  The dispusal of the produce, however, 1sa mor

diffieult matter, F':rnwr]y two varietios of cotton were grows
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Abesst and Matafific These were collected from the cultivators
m sub-depots and sent to Mirpurkhas in diterent lots and sold
by auetion. There were alwiys considerable variations in the
quality, cleanness and value of the ditferent lots, but for the
first few vears very fair prices were obtained. The buyers were
ol two classes
(o) Mall-owners roms Almediabad and Bumlmy,
(h) Exporters from Karachi and Bombay,
The  mnll owners, several of whom  use im[mrted Eg}'ptiﬂn
cotton, saon stopped comne They complained that when they
bought Bervptiaon eotton in Alexandrins or Liverpool they got a
cortain grade, e Fully Good Fair which was unitorm and
cothd b tll‘lwlulml atp Lo plml\ll'v cettain eounts. Whereas for
Sind Eovption they bl to send their weents o Mirpurkhas at
aunhesdthy tme of the vear and uot knowng Sindhi language
were at e real disadvantiose. To buy any quantity, they had
to bid o a number of small Totss =ome dirty, some staived and
some ool These thoy Tad neh ditlicalte in getting ginued as
the Tocal wins which are ondy suited for <hort staple cotton had
plenty of work of their owne There does pot, therefore, seem
tobe the bast chanee of mill owners taking the catton direct
frore the enltivators s oo the other hand, they would probably
nae s considerable quantite i an assured supply ot baled and
araded cotton wis available A null-owner s onot a cotton
broker and e eotton broker is an essential link between the
cattivator ad the user ol the eotton. An Indian cotton broker
st knowledge of Bevptian eatton asa commereial knowledge
of one hind of cotton takes a fife tinie to acquire. X sample of
Fullv: Good Fair ™ Motars subnitted 1o a leading Bombay
Snporter was stated to b loeeign variety of a had colour '™
As regards e exporting irms, they alwavs fought shy ot
Wiagizi  and one frm got its tingers: hurnt " by sending a
wn\igmnvnl at’ ~a l':l”«'il .l/ul.w.» to |,i\‘« 1']nml I( ]l:\(l never been
properly eleaned and was full of dwet and pieces of  leaves,
Naturally it was unsaleahle. It does not scem probable that

Indian export fivms wiil take ap an entively new and unproved
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branch while they have ax much work as they can possibly de
with existing cottons.,

Cavetully taken average samples of sl Mitafifi have
been torwarded to three leadine Alexaudria brokers during the
last few wears. Their verdicts are very fmportant and ave all
unanimous to the etfect that the Metefifi is of a good strong and
useful quality, but that the fbuss/ would never grade as such iy
any market.  The 3Jorarin has been up to the standard of = Fully
Good Fair.” whick is to sav ot properly cleancd. properly ginmed
and baled and sent to Liverpool. it would feteh the current Price
tor = Fully Good Fair ™ Egvptian brown. Tt s not o SN
however. that it passed through an - opeter  hadly eleaned o
crushed while vinuing v a cin et for Indian cottons, it wil]
reach this g‘[‘zulc. There o= noo<ale dor .llf"'{fflf m Dodiacs s
not used and it colowr is awainst it Teowill therefore, b
necessary toexport it s for dhgss it i gquite useless
continte 1 as 1t ds not up to export quadity - and though i
might be sold o Tidie as o ndseellaneous cotton, it would
probably vot viell ws well as ordinry Uplanl Neriean pries
and produce. The cultivators o the e wenerally lold
what experienee has advady toght in Eevpo oo thar oty
is hardier all vound than Hoves. However, as Hhasss Jis alw AV
brought s high price ac the awetions. e cultivators hav
wenerallv elected to vrow i1

Brietly then i the sbove proposed sebieme for superimtendin.
the cultivation were adopted. after harvest the eotton wauld b
cathered o few convenintly seleeted >'1h»1|n~[u')t>_ Only elew
eotton would be acecpted and o unitorn crade of Mg woula
e producsd. Two adternatives ave then possible s (a) that the
British Cotton ()'I‘U\\'inj_f Aszoviation T asked 10 ~tep m at the-
stage and clean gins exportand sell the catton, or (b that Govern
mente by means of the existing Agrienltuead Departiient, shonl
buy the crop outright. exportand sell it forafew vears toseeif loes
firms will then take itup. The first is by far the simpler niethos
and 1f a good aren of) sayv 10,000 weres A coudd e suaranteel.

it would be worth the teauble of the British Cotton GCirowine
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\ssoclation to send an experienced avent to take over the cotton
at Mirpurkhas and to clean, gin. bale and export it. Arrange-
ments could be made to get halt the value paid to the cultivators
on delivery at the sub-depits, and the realuder after selling at
Liverpool.

The writer is very strongly of opinion that it would be niueh
better to stop the eultivation: of Favptian cotton altogether, if
it i not proposed to provide mieans tor the disprme{l of the
produce.  Provided the cultivator gets Reo 120 or aver per
maund of 81 b for seed g it will be more profitable iy
average years than cultivating Sindhi cottan. The average vield
under faivish eultivation may he put down at o maunds per acre
under st conditions the _\"lo"]ll of Swidhi cottan “li{_'}ll average
P maunds at Rs 6 per mawl,

1T Asericay Urrasp Cogron,

From farle extensive trals it s now eertamn that a oo
dass of Amertean catton ean he [lrmlm'f-tl under ay erage cireuim-
stances in Sind B has the following advantaces for veneral
rultivation

tery Short rowing pertod, <horter than Sidhe and thus it
cant be sown o on mnndation canals. There s consequent]y u
wery e areac o which it cin he wrown,

(hy Tt i- ||.11'1l}', hut 1= castly atlected b il and o
hzhtish Jand 10 ~sutfers severelv from white s

During the past yvear, some good vields wors obtaned, and
Hemany cases it produced as mueh seal cotron as neighbouring
plots o Sindhi. o other plvers= Bowevers e suffered from
white Alls o halegs T The reports firom ]‘l‘\’v\l'pwul hrokers
were good both as to quahity and coning pereentage, Thev
stited that it was exatethv e sttt required by Manchester and
that they could take it in any quantite

The disposal 15 the difieult pointe - Local buyers do it
et care about dealing ot ansd insome eases growers las
*ieen nnxed e up and sollrcas Sindhic Veey e seed was

Betihuted 1o zemindars this season, though mauy applieations
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were reeelved tor the above reason. Durn

v the present season,

o
American eotton s growing at the tullowing places
Jacobabad.
In Upper Sind where practically e I Shikarpur.
Sukkur,

I hauro

sitton is at present grown

" Noushahio Fers
Nawab-hali
Halla.
Nara Valley
L Lower S Mirpurkhas,
Hyvderabad.
Tando Mahowed Khay,
Talhar.
Phuleli Esape

This only leaves ant Barkoo and Kowacht distriets whers
for want of necessary staft 1t is not wnder trial Provided tha
restlts from the above contres are suceesstul, it will be necessan
to arrange soie neans of disposal betore sy extension o
eultivation in the distriets can be contemplated,

The difficulties l)uinlul ot with I‘n-j_f:n't{ Lo l‘::_\'l»li:m cattn
apply adsor though e s somewliot ess degrees ton Neriea
cotton. I the Britash Cotton “l‘u\\'illj_{ Assocttion can
}wl\u;ulr:«l to take up the (li.\[u-.\:il of I‘Ig‘.\'[lli;m. Ihv‘\' could a1l
satne o deal with the Xmerican cottonerop. Forseason 1912
4 considerably area of cotton could he crantecd, as there s
farge arca to take i Upper and oxtreme Lower: Sind whiel
prescut. grows prictically no cotton at all.

FE it s mot posaible to wrranze in the way as suggested alao
by the writer, the only alternative will e to sell it departientadh
Tt is very necessary to fix ~ote ~chieme for disposal. otherwi-c i
would be much better for the aericaltural statf in Sind to devet
s attention to the subjeet of the Joeal Sindhi eotton and

leave the cxotic eottons alone



SOFT ROT OF GINGER IN THE RANGPUVR
DISTRICT. EASTERN BENGAL

By WILETAM McRAE v, el

Nwpor it cara Moyeologst

Nerd - For the sueeesstul cultivation of ',_'in;n‘l‘. ]Ighl. iy
T o Tesn it s well deadned 1 weeessaey O el the erop
dor < ot thrive becattse of the greater aionnt of water retained
woand o the sl The rhizone does not torm welll and the
chamecs of 1t beeoming diseased e greater plaves that suft
o damp o where water s stagiead Ground that  has
vennnineed fdlow tor thee cr ore vears, having usually becomee
cvrerin by thatehing wrass s i this distriet generadly chosen
as the site o asteer crop - and the feld | adter hearing i stngl
ropeis ot azain planted with ciiger fora periad ranging fron
three too ten vears, thoueh five veats Is o votiol tie. This
one intervad s sded to b pecessay parthe Tecase the crop s
woebisting one o e eedeeontent wt the soiband party
Becstae 10 Is ~o lable 1o discase when plzmtwl oty often

Sootudtiration, As cond dramage i~ one o of the most
muportatt constdeciions for the suecesstul enltivatin of a wmger
sropareat care is taken to prepaee the il and ensure that
water dovs ot staanate, The Tand s spadad, lv]uu;__'lu-d PrOSS -
plomahied and havgered nll s Brongdit T x e tilth, so that
the roats iy canily ramity o the sotl and so better procure the
phant food available, Then the fiell = divided mto parallel
bode seven feet wiile. separated by chamels one and o halt o
oo et swide and erghteen mebies decps Besides these, i well
‘ll\![\m,-‘] felds ther 1~ 0 dram Ahont two et dt‘(‘}' all wm\d
heotield, for the prrpose ot carrviy off the water from the

prallel desine, which commummeate with it The ginger sl
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is planted across these parallel beds in rows about one and a haly
feet apart. A light plough ix drawn by hand to make a shallow
furrow two or three inches deep and in it the seed i planted,
each piece about four to eight inchex apart. The earth is they
closed evenly over the turrow. lIn a month or six weeks the
plants have sprouted and. when they have grown about sy
inches high, one cavthing is made. The fivhl 1s kept  thoroughly
clean of weeds and one, or at most two more carthings may be
required. ~o that Hnally the ginger Tnes ave converted into
ridges and the plices between the rows of plants hecome furrows,
which feard draimage water into the pavallel drains. In this way
a perfect drainage s assured in the tield Nothing wore i
required till the tine of harvest exeept to Keep the field elen
of weeds

S iy —The crop s wenevally hievested o January
to the vud off February, Lt biowever, the price of ginger is high,
the cultivator will take up his erop any e atter October
When dug up the mature rhizones ave cireds After being
washed and having the small voots pieked off they have the oute
corky rind <eraped or vemoved and e Tad out on niats i e
san todeve They are tuened one or twiee el day for about o
week, when the stuger is quite drey

Voo Ao wndes yigee v B The e under v
e Rangpur distriet is not detintely knowie Tnothe foreensy fon
rehd erops from Nelphamavt, the ursest singer-growing sub
diviston i the alistriet. Lano seres are put down andey o
non-tood erops, the sava of individiad ceops rat beines speeiticd
FHH_\' two-thirds ot thisren neay b taken as under cinger s
the area i Nelphamar isaboat Too aceess For the other theo
sub-divisions =09 acres is o tar estiniate. Thus the aren under
ginger in Rangpur distriet i about 100 acres

Ao dedadliegen disevse —The ginger seed s planted out o
Mareh and by the middle of August or Seprember, the plant-
are about 1L feet high Then wdisease, jocally known as Jan.
dhara, bewins to nanifest signs of it having attacked the plaw-

(Nide froutiepiere ) Year by yeur this disease attacks the evop a il
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Jis 4]4)“(' so tor .\'!‘\'l‘l'?l} _\'L‘Jll'\. .\ f}-\\' of [hc }‘011“}_{ ]m‘l\'P.x ]»e(funw
vellow and begin 1o Qe in the month of Jualv, and by the middle
of August the disease is spreding vapidly. The expert enltivator
castly recognises the disease and knowing by experienee That it is
infeetious removes from the fields as <oon ax possible the vellow
eaved plants which have hecome votten. The removed plants
are thrown into an ont-of-the wav corner and  left 1 decay.
This provess of retoval goes on Tl the end of Septenher, when
s diseontinued, and the diseased are allowed to grow with the
ealthy plants vl well onin Novendnr whie they are partially
wature. They e then g wp and <old o i the warket at
whatever price they will fetehc The Tiealthy plate venadn i
the tield el soes Tarvested Lrer npato Jannare, o February,
Partially diseased rhizomes being diseolonred. «oft and watery,
do not cure well aned the ontrurn when cured s sinadl, while bud v
diseased ones e useless

6. Actie perind. iy b noted that the disease Appenrs
with the advent of the vains and bevomes epidemic only when the
rains have fairlv owell sev inand the oround s wet, 1 danp
Aelds where the <ail s stift and retains water the attack i« always
wore severs, while o sandy b the disease does 1ot usnally
rerchan epidenie stages When the raimy season is about at a
vlnw. the remaval of diseased ]»lilllb ceases aand any later attacked
plants are allowwd 1o remain i the grownd to do wihat thev van
before: being tinally tken upand sold as interior qualite ginger.
The eultivator has lesned by experience that. after the rainy
saotis over, there s hittle fear of the discase spreading mueh,

7o Daneges The disease s widespread throughont the
distriet, and it would be difticult ra tind any considerable acreage
where 1t s not present. Eyen taking o low estimate the loss
s into a good many thousand rupees. Near Surat in 1904 iu
e village alone, visited by e Butler, the loss was estimated
4t 10000 rupees. The damage is always more marked in damy:
il where there iy be a vearly Joss of 10 to 15 per cent. of the
vop, while in dry soil the disease appears only in patehes and
the: s may be 5 or 6 per cent. It however, in a wet yvear the
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diseased plants ave not removed as soon as observed and the erop
is allowed to grow with little care, the whole erop in adamyp field
may he all but lost. T a three-acre tield wear Kanail Khata, in
the Nelphamari subdivizion, the ginger srew ona site that had
nat horne ginger for many vears.  The <ol wax a <andy Toam and
the plants had heen kept free of weedsc Abhout twenty per cent
of the plants showed signz of disease. Here the dving plants
had been pulled up by the eollar and thrown down v th
farrows but no attempt had been made o vemove infeeted i
smes. The caltivator was trving to cheek the disease but hadni
aone far enough.  About amile away another gield whieh
hecn uneultivated foro 1t was saidl fitteen vears iad about 50 pe
cont, of the plants diseased at the end of Seprember. The sl
was not well enloivated and was badly drained, i the cultivato
had e nothing 1o trv o stop the disease. Healthy
diseased plts were wrowing <ide by side] the Jatter gradually
mtecting their neivhhour~. This apathetie attitwde with pegard
ro the disease i not, however, seneral. Cultivators Know the
disease yuite well and try to overcome it by planting good el
only and by venoving the visible parts of the deeaved plants, b
nnt knowing the ciiwse of the disease nor its nethod of spreading.
thetr precantions are not thorongh enongh. They do not dig up
and vemove the disensed rhizomes as soone as they ave alfectd
nor do they reabise the necessity of destroving the affected pants
Tt is a oo common practiee. when harvesting the erop, to leav
diseased rhizomes 1 the eround as not being worth diftine
Single plants or whole patehes are often left. They slowly deco
and keep the fungus causing the disease adive forac long tine
Thus it has eome to he the nsual ad necessary conrse uot 1o
arow a ginger erop in the same field il after the Tapse of ~everal
vears,

R Rangpeos Erperinents, - No ginger crop s grown i the
immediate neighbourhood of the town of Rangpur, but on the b
perimental Fanu under the management livst of the Agriculinal
Department and then of the Agricultural Association of Rangpur.
cxperiments in vinger have heen made annually  sinee 1900 06
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sniall plots of ginger from the fowr Yoealities, Jamaien, Cochin,
Cabicnt, and Bengal, have heen grown, Al el pMots were attacked
by ddisease and rather severelv n 1907, 7 As preventive
asinst the disease precautions weve tuken when harvesting the
wop to remove all the rlazomes from the <oil wul those whiek
dowed any signs of disease were destroved. The new crop was
!»):mrwd as far away from the site of the ol Crop s t»(»'\ibl(-, and
as tir ax voukd he scertained by the eve, anly healthy seed was
naend Lo planting.™ Iy August 1905 auly w few of the plants
manifested signs o disease. AL the fowr varieties Lhad the
disease and It inereased slightly as the seson advanesd,  The
weather had been rather antavourable ta the ilevelopiient of the
disese, as 1t remained dev up 1o the becinnine of this month,
The plants were slightly Tiefow the novial height of an ordinary
st [ the previous vear ar this tine the disease had
attacked o l:\l‘:_:c‘ px‘n[mrriun of pi:\lns, Jumiica }jillgtl' ilnlml‘tml
and grownin the previous vear ahimost sucenmbed,  seareely
vinlling more than enoughfor seed for this vear. When planting
far thee 1909 erop similar precantions were taken and the seed
wis chosen most eavefully, I October towards the vl o the
s ot asingde diseased plant was found, though o suthiciently
furze mumber of plants were dug ap and disseeted to ke sun
Aanseet peat, Tiowever, was doing acood deal of dimage to the
shoots Tt was the Jaevaof 0 Dirosaphelid v which Jives o
s wrasses, It probably eame fromea piece of jungle elnse
by, whepe part of the vetuse of the towie was heing conserved,

o Symptones of disease-The st out vand - indication of
o disease i the growing erop s ageneral but slight paleness
e Toaves of ashoot, then the tips of the leaves turn vellow,
and this yellowing wradually spreads along the leat towards the
Il sheath, often more rapidiy along the marging,. Then the leaf:
s dies and hevomes seavious trom the tip, the dead area gra-
lllmH.\' extending towards the Jeat'sheath following in the wake

ofthe vellow diseolouration.  The leaves droop and hang down

T Vunual Report of the Agricaltural Stations in Fastern Beneal and Assam for the vear
Ml wnh Jupe 1908, page 30,
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along the stem, tll tinally the whole shoat hecomes dry and
withered.  Meantime the eollar, that part of the acvial sten,
hetween the plice where it avises from the rhizome and where 1
eierges from the wround, heeomes of a0 pale, translucent brow),
colour and, by the time the Teaves e well vellowed, 1tis very
watery and <ott <o that the whole shoot can easily e lifted o
breaking wway at this point, though wor talling over spontaieons
o This <oft vot also extends bevond the eollwe into the vhic
ome. The rotting i~ aecelerated by the combined action oy
other funed and of simall eelworms and e Lbavie of thes whieh,
aet s secoidary agents. Both the discolomeation wd sottenin,
extend to the whole tlizowe which gradaally rots and disinre
writes forning w ooe witdery nuss of pruritving tsste cuelosed
'ny the tuu;‘h rind. The vasenbo <trands e isolited ol
The roots attached to the alfected parts also present the s
svmptoms,  (Plate XXTIL)

Yo I tou? Deo Burder, ]Illlwl'l:tl A\I‘\‘t'nlu‘\__"hl. ubserviad
disease of ginger plants near Surat i the Bombay Presideney
identical with thix one in Rangpur, and it has also been reporte
trom Nadiad. Heo toand Pyhicn geoede commonty in e
dixensed portions of the rhizomes and lower parts of the o
sheaths, aud this was the ondy fangus found e the iterior of e
stem in the early stages of dissse. Te was in most eases hut o
alwavs associated with celworms. This tungu. was also v
ably present v the ginger plants in Rangpurs Herel too, o
wortus were  often present even in shghtly  diseased parets b
several examples were found with the fungus alone present. s
its believed to be the cause of the vot, Shabs eut out with «
red-hot knife from the interior of stems that were only slightiy
dizeased and grown under aseptic conditions gave pure caltares
Pythinm graede only. On disseeting many plants, examples et
found that pointed clearly to the infection having come fron
the planted set~ and this seemsto be the method chietly -
pongible for the introduction of the disease nto the s ing

* Memoire of tie Department - f Azoeuiture i Indis, Vel 11906, Pages 166807
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pop. - Several easex were found where only very small part
A the eurrent venr's rhizome was  diseased, Young buds still
aderground v just above ground were found to e diseased, the
mbveted portion being isolated and extending inwards only a very
Jortwaye A eonnection was alss traced between an affected
shoot and an adjaeent bud below ground that had been destroyed
by disease, Unebor the iferoseope: the Tivphae of the fungus were
seen vamitving i the cells of the diseoloured portion, and their
tps extended oo the living eols of perfectly healthy tissue.
There s then little doubt but that this fungus 3s parasitie. The
planted sets from which these atbeered huds spring were quite
e fron disease. They were not diseoloured nor were hypha
seen i section either In the neck conneeting the old and new
thizomes or in the old vhizomes,

1L To make certain that the faneus Pythiom geaeile is - the
cause ol the dise s 1t is eeessary 1o prodaee the discase in
edthy planes after inoewdation with a pure culture of the fungus.
Setel infections hve ot vet oo curial out suceessfaily. For
this reason we eannot e cortidn that Pyt yeaedy 15 the
cvtse of e disease. Sl with the experience on the Rangpuar
farm, we are na position to metke the following recommenda-
tions to choeck the discase

Lo Onarvesting the erap all the rhizones should be removed
from the eromn . Diseased ones ought never to be left on the
around. Thew should e calleeted with as many of the roots
artielied s possible and boened or buried deeply incaplace where
sinzer will uot be srowne The <hoots of diseased plants should
wohe cathered and hurned

20 Ginger should not e wrawn on the <aumne land tor at least
tiree yoars A there is plenty of avatlable Tand. i Rangpur
Distriet at Teast, this should ot be a ditendy,

3P seed should be got from aplace that s free from dis-
s Gireat care should be taken to ensure that the seed s
it 1“‘\\'. Yot it i not :ll\\':\_\'> lvu\'sil»h- to l‘\"‘v'g_"lli*l3 ]‘_\' the naked
evealone the ey stagres of dise e na riizome,  Ifany of the
bils are bad the whole picee should be suspeeted and discarded.

10



146 AGRICULTURAL JOURNAL OF INDIA. [VI, v

4. Whenever disease occurs in a field, the aftected plant.
should be dug out whole with the larger roots attached and
should be destroyed by five. It is not encugh to pull the show
oft by the ecllar. The rhizome must be got out too. By break
ing the shoots off at the collar or by detaching the larger routs
an opening is wiven for lberating the infeetion into the suil.
Lutected plants should never be thrown down in the field to ro
bat removed to the edue of the field and burned.

5. Water should never be allowed to lie or stagnate in a gin
ger fleld.  Adr and water should be able to move freely in e
upper lavers of ol suwrrounding the tubers. Fortunately, o«
mentioned above cultivation and drainage s well attended to,
as a rule,

6. Till the disewse has been further investicated, these pr
cantionary measures will suthive to keepat i chieek. Theyv hase
acted verv well at Raugpur Faom, where in two seasons the

amount of disease was materially reduced.



TWO INSECT PESTS OF THE UNITED PROVINCES.

By T. BAINBRIGGE FLEICHER, rx., rEs, rzs,

/’{[I':r/. !/n/;ﬂ/'i'z( 1:'.4('/,/1',/”:/[-/.

Tue very idea of such a subject as Economie Eutomology
sl sueh s novele i the eves of the Indian agvieultural
eluses that ittde weneral progress Las heen made in the adoption
of proventive measures agaiistoinseet pests as part of the
rdinary routine of agricultmeal operations. The life-history of
even the eommonest aml most destruetive insect is generally
aclosed hook to the very elss of men mest vitally - atfeeted by
there want of knowledge, The fact that aomoth lags eges may be
known as the result of more or less adle observation, but that
e moth and the ecas may have any relation o the eaterpillars
which pre<ently swarm evervwhere and devour the erops s,
conerndly speaking, amatter undrenmt of in the cultivators’
~vstem of philosophy. Tis necessary, then, tostart from the
very beginning, to point out the damage wronght by inseet pests
ad o devise simple methods of mimmiziog the damage done by
then e is very fmportant to hear in mind that the remedies
wlopted, to be suitable to Tndian conditions, aust be simple and
ehieap s they must harmonize with the conditions of the local
agricultural practices and must not involve the use of any expen-
stoapparatus or inseeticidess Granted that these conditions
e fulfilled, it still remains o get the enltivator to apply the
Fernedies for his own })L’no_‘fil, hut, gl’nl‘l‘n”_\‘ Fpt‘:lliil]g' he is
shrewil enough to make use of them onee he is convineed of their
iy, Oceasionally sone diffieulty is experienced on aceount of
arad reluetanee to take life even in the case of insects avowedly

de-tructive, but a certain measure of vis inertie, coupled with a8
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natural suspicion of anything new, is commonly the greates
diticulty in the general adoption of more scientitic methods,

There is little that ix new in the following paper, which wis
prepared for and read at the Agricultural Conterence at Allala
bad in Januavy of this vear. It deals with only two pests
neither of which 1s contined to the United Provinees : on th
contrary. both are distributed over nearly the whole of Tndia,
and the first (the Cane Grasshopper) does iumense damage 10
rice erops in some districtss The main point dealt with is the
necessity for co-oporation and an appeal for this is addressed
chiefly to thuse metbers of the Lunded elisses who read thes:
Bines, We are willing and cager to help the acvieultural - elass
throughonut India to ohtan the full benetiv of theedr Tabours o the
ditienity 1+ the dittusion of knowldee owing e the scanty
number of workers and the tmense areas to bedealt with,
What can b done with the present stadl is being done, bat sl
more can heaveomny lished 0 the boreer band Bobling elassesowia
help in spreading a kuowledo of the Bite-historie< ofn tnseet peests
and of stple preventive measures to e ased acainst them.

The .\\Uv‘jm_'t of the t'\v“u\\ill'_f japer I that of some et
pests of crops and the best methods of dealine with then,
The agriculturist's Ideal Tis doen detined as the naking of tae
blades of uriss grow where one wvew befores Thismay be 1l
heieht of his ambition, but actoadly hioend i to obtain a Tares

produse, crop. protit -edl it whia you will from the croand

The aim ot the r;nlwlnuiﬂj_'i% = th ]w]l) e werienltnrist by~
iy that e gets this et ad that s profitis ot destroye
])}' unein: toiks Bevied \n.\' destartie: st~ on the erops INBINE
or after 11\11’\'(‘:“11;‘4

]‘:\'t;:}' I)]zmt that Crows 1= attaelked ]w_\‘ sotne dhsects, ot
by many, and it uswally Tappens tha thee nseets found on oy
particular wilil plant are especially attached to that plant and vl
not eat any other. This fact ix very hnportant in eonsideng
the inerease of such an inscet. heennse of the difficulty of
finding a sufhicient quantity of its favourite plant in one plac-
i the case of crops, this vestrietion s removed, so that anins 4
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el feeds on s caltivated plant, sach as sugar-cane or potato,
nds abundanee of it speeind food and fn the absence of officient
checks s able tomuitiply wntil it sevonsly affeets the vield of the
g, when we hecin to ,\Iu-:lk of 1t peat and ook around for
the best means of condbating = attack,

Now, the fiest point to be considerad in dealing  with
peedies for o pest of this sort I~ the Imt'w\it.\‘ for a knu\\'](;dge
af 1= lificrhi.\'{nl‘.\'. I we know 1’\‘:1"!1)’ when aud where the eUYs
are Tuid, when the haeh, when the porfect hiseets vmerge and,
cenerally spreakin, iwe know exuethy what the insect is duing
Ay partieulae time cany pratieular pliee, we then have the
iformation which will - prebabdeenadbe us to put oar finger on
the weakest place i that useets eesmomy. This s the wark of
the vn(nnw]u;i\[. who ekes o Tis hnsiness o 1'».‘<‘ugllise the
el to kuow whiely tuseets< e thee st destruetive and what

. \
are the best npcthods to use i~ them.

Tur Cask aso Noe Gissiorren,

The first insert poest which 1 ~hadl deal withiis the suvar-cane
;r:lx\hnmwr. whose Difedinstary is as follows i~

The voos are Tid st B dvios up armor the vams, de,
at the hecinning of the eold weather, wnd rensin dormant in the
el until the becinning of e wext vear's vdns Ax soon as the
it contnenee ad moiston the sof abeut tie end of June, the
cucs Bateh ontand the voung hoprers nmkoe thetr way up throngh
Ui ~oft earth,

The voun thwr" on emergiee (o the eow are about a
quarter of an ineh long and o a0 wecenish vellow colour, At
it they feed onany Cnder veetation which thev tind close at
}Mlu]‘ l‘\]lb'('i;\H‘\' \m;\H miH(-(\ el as s (l'.mi\'nm ﬂ‘umvnt;l-
cond et e { Blewstne eoraeanio, Sodon Paspalum serabieula -
vt and Ao (Setariaitalien) cradually - working their way
alonue he gronnd away frome the plaee where they hatehed out
with they come aeross i tichd of voung e, or some <hmikar situa-
e with an abundanee of tood to their taste, Here they gather,
ormenee to foed and grow, althongh owing o their small size,

the amount of damage which they do at this first stage 1s not o
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very great. It is not usually till the second or third stage that
they are alle to eat cane or that thev do so. T would emphasise
this, as they do not enter cane till the third instar usually.
After about ten days they shed their skins and inerease in size to
about half-an-ineh in Jength, and again shed their skins four
more times at intervals of about ten days when they heeome

tully-grown.  Their growth may he shown thus: -

fige lenath vinchea,

ewly hatchind

! H
K} i
a |
3 :
4 H
a 14
5 (winged stiget 1;

there being an interval of about ten days before the commp e
ment of cach succeeding stage, A the boppers zrow Larger they
require a larger quantity of vecetution to vourish then and e
damage which they do consequently beeomes creater. Ttmust be
noted thatitis only i the final stage that the grasshoppers T
wings, and 1t is i this dast stage ondy that they ave ablbe oty and
to lay ewgs and in this stage also they live bangest cexeluding the
ey stare when they do noactive dinaesd and do most harne, T
this winged stare the grasshoppers are 0D abike ineolour and
appearance, but hefore they obtwin wing s they may Lee creen, o
sellow, orbrown, altheugy their wsuad eolowr i vellowishe oreon
This is not the place to cnter into a0 minute deseription ot th
insect inall its stages. Youware probably all only tos faniliar with
it, but specimens and colonred ticures exhibited will show wlat ¢
i like to any one who is not sequainted with it appearanee,
The hoppers, atter they have hegun to orow a litde, an
very voracious acd cat up adl the leat of wtield inoa short tine
every part of the leaf except the mideib being devoured. 10
the time they are full-grown the great majority of them are to 1
found in the Ol (sugar-cane) fivids, this faet heing probably de
partly to their finding in these fields a0 large mass of vegetation

suited to their taste and affording at the same time a cortars
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wmunt of protection azainst mseet-eating birds, and partly to the
foet that by this tims most of the Moo erops have been Laryest-
el They ave only active i the dav-time, appurently feed-
ine at intervals throughout the day, but chiethv in the wornine.
By night they are slugaish and astive and do not seen to f'cc:].

About the end of the rains the arsslioppers pair, lay  their
cors anl die, but the pertod of adulu lif: may be protracted until
guite late e the vears AU Xzongzah i Toos, eqe-laying took
plave as carly as the end ot Awerusts whilst st Pasac all the orags-
Boppers are wsually det by the middl o November, although
dariuer 1910 newy were stll adive tn G mbLie of December,
Asaorules however, egeliyving takes plue in Septemler or
Oetaber. The e are not laid at random, bat, on the contrary,
the fennde exereises arealoeale in l.‘hﬂhillj_" A suitahle I*u*\“t}',
eaetully examining the ground and, i oo saitable place is found,
taktug lonze jumps i search ot another likely spot. Having
Til!:k”“.' satistiod hersell of the t‘]i;illilill\' of the site :v:]«:c[&l. the
fenrde ratses hersell on her legs and Tends down her abdomen
unti 1t tip teuches the ground and procecds 1o hore o hole
which goes strwdght down for abent two mehes into the soil,
As oo as the hele dsready the femnle Javs hev coos at the
bettons of 1t the eues Letng land i packers adont 3 uch in
oot and contaimme some 200 G0 eress Whoen tiest Iadd e
e s s covered with a gummy coatimg which is quite soft bat
socn Tatedens to form aproteetive eovering to the eges Aot
forr ot of ceres are uswadly Tadd by caeh femde, which dien dies
ahiost mmediately afterswards. The hole in which the cge-mass
has Teen Tnid is <ometimes fithed up with carth I the grasshopper,
sotetinies Jeft open i AUV citse, s ilnlll'.’lvtit:ll‘lv to find the
vz nasses by mere inspection o the crotnd without actually
dizaing it up.

Looking at the Bt history of the grasshopper. we see that

s
tanvides up into two distinet periods, which ave, roughly speak-
il\g i

(0 Mid June to Mid-October when the grassheppersare

atively employed i eating the erops.
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(2) Mid-October to Mid-June when the eggs arve lying
dormant in the soil and no actual damage 1= being done.

During the tirst perviod. 7, during the reins we can fight
the grasshopper by dragging bags over the young erops anl
then killing the inscets ennght in this way, This method, however,
is not within the reach of the small cultivator, simply because hie
1 quite unable to meet the extra expense of even <o simple o
contrivance as a bag.  There . however, one method which he
may adopt at this time of the year for what it s worth, awld tha
15 the encouragement of inseet-eating bivds by the erection of o
tew suitable vesting places tor them amongst the cropss Tnothe
Agricultural Court of thix Exhibiton is shown a collection of
some of the commonest of the birds of Todin, and CVery one of
thesge birds has been assessed at o certain value based solely on o
careful consideration of the question as to wlether or not 10 = of
banefit to the cultivator.  An inspestion of these birds and of the
speciinens of imseets (also eahibitedr will Shiow which bieds are
actually useful and therefore to he encournzed and even the nios
poverty-stricken cultivator can at lewst iy o attract the birds
to help him by patting up branche<and <o civing them perehies
to rest on.

Bat it is during thee eold wenthor and o the hot weather
before the rains begin that the vnsshopper s most open to
attack.  During the whole of this period of seven or vigln
Tire

months the ¢ are Iving i the ~olll only w eouple of i

S
below the surtaee, unable to noves helpless il positively inviting
us to assume the offensive and prevent then hitehing and doinz
us any damage. The messures to be tdeen e quite simple and
merely consist in ploughing up the soil about Marel and ~o
exposing the egu-masses to the light and Teac of the sune The
best thing to do1s to plough up the aed in those tract< where 1t
can be ploughed with wntron plongh inmediately after the crop
has been harvested o Moweh and to plongh it over again th

weeks afterwardse T an fron plongh cannot be used, a0 countrs
plough will be better than nothing, bat it must be borne inmine

that the end to be accomplished is the thorough turning up o
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dowoil and the eonsequent exposure of the egg-masses to the
ann The old wlh voots must be dug up and bhurnt before the
proughing takes place. A Trge number of the egg-masses will
Lo tound wnder and amongst the roots and they will thus be
c\i“"‘(‘d and killed and the burning of the roots aud stubble will
Jwlp to prevent the inerease of other mjurious inseets which
live there. There is one point about thesce cug-anasses which
Joserves wention and it is this o it has been noticed that the
aasshoppers attiek one erop of cane or viee ina village after
ether and that they Jay mest of thelr czus ins the fields whicl
ey attack Jast Byonoting the fichds e which there were
wost rasshoppers abont September and by making a few  trial
g i these ticlds i the winter. the il which contain the
ity of ers e profatily e as crtained and these fields
el ly dealt with by ploughing i Ml Thee eows are pro-
ody Jaid i whatever tiels the arsshoppers e feeding In g
the \’:_“‘J-I;\l\‘ih",[ I\ul'im[ th\u Su}»[w]u!rwl‘!. bt 1n the case ot
erps of s ordwer, vten, the czzomasses are prolably
kl".\ll'”}'(,'({ to l:ll'j_{" extent )»)' the disturianees of the sl
Cefisegqient o on the cultivation which tollows in the s11('m3(«lin;:_:
bl The cne o 0 owever, is ”‘““H.\. abowed to fie over
b e e in e fields an consepenty ot disturbed
witdl ey hatel out. Chee agadn therelore 1 would urge the
mportanee of rooting up the ald skl stumps and of thorough-
woplughing up the prt Bnmediacdy the cane hias been
]ull'\t'\[uL

Dher methods of Tess importanee which e worth earrying
AUl are the constant e I/Ill" ol catte t‘["‘””‘ o tallow fands
Wl wieinity of eane Belds and clean calivation around the
erops themselves (on field cmbankments, ete).

The damage done by the grasshopper may also be lossened
by wowing Boeakha okl as fav as possible. This variety s
cmparatively a4 mueh harder Fond, Tess attiaetive to the grass-
hoppy than the wego variety and - grows up quicker. It is not.
oo, in favour with cultivators as the yie Ad of sugar is consi-

*1[‘]‘:«' la IJL‘ l(‘.\\'.
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Finally, in considering the damage done by this pest and the
best weans of lessening it, there is one point that must he
insisted upon, and that is co-operativn. 1t is most important
that a cultivator should have suflicient knowledge, suthcient fore.
thought, and sufticient encrgy to do all that lies in lis power to
proteet his own erops by destroving the eggs before they hatel,
and by using every endeavour to destroy and hurry the hoppers
after they have emerged from the cgg, but this is not enough .
he should use every endeavour to induce hix neighbours to do the
same : otherwise, the egos will hateh out in o ticlds and afer
destm)'ing their crops, will invade fis, T all the cultivators witl
agree to join in and work together. a great deal can be doue and
all their crops will benetit: but if only a0 few ficlds are Lot
untreated. the erasshoppers will hatel out theve and spread out
thenee to jufest the surrounding arvas.

iy
bel

Tue Porato Mo

Phe other nseet pest to which T want to draw attention i
the potato woth and the best means af storing seed-potatoes,

The potato moth, althougl well-knoww i Aneriea, Furops
and Australia scems to be o fairly reeent aviival i Indiac Tehs
been sugrrestod that it was first inported fnseed-potatoes receiveol
from It;l])'. and this is luu.-il)f_\‘ true o the faet, however, remains
that the moth has now obtadned w fiom footing 1o [ndin and i
steadily spreading futo every district where potatoes are grow.
In some cases we can sayv definitely that the moth has nos

vaded Toeadities which were free of feetion a few vears agoe
Much of this infeetion of new arcas is undonbitedly caused dires
Iv by the importation of infeeted potatoes from one district o
another, and with the present large consumption of potatoes fr
food it is practically hmpossible o prevent the spread of the
wotl in this way,

The moth itself s a very small greyish-brown inseet, whi'h
can be seen fying about the potato-liclds or sitting on e xtonl
potatoes.  The caterpillar can feed on the leaves or shoots of C

growing potato-plant or inside the potato itself, It is whenit &
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¢ ding in the potato that it does most diunage and is most liable
(e carried into fresh distrietss A whole life-cvele of the pest,
frone vere to moth, may take ws short o period as four or five

wooke amd as s each female moth niy Jay upwards of 100 ¢uus,
o dnerease may be very mpid. Asquming ench female to <I:1Lv
ady b€ this namber of eggesc then i the whols progeny of a single
Canale survived, they would tetal very nenrly twenty mi”i(;n.\:
seweo huandved Tdkehsgoin thie ity wepeion, that s to sy, alter
fve v at the most sixoenthse T acted practice, of course,
thee moths do ot inerease at tis e b it will veadily bie seen
i thedr rabe of dnerease may be extremdy vaped wnder favor-
Al ciretinsttnees, soo that a vere sl gty of disensed
[tatoes introdueed s o wew Tewdine wil quiekly fufeet the

whotearea, The pest being ot T beens ntredneed it

Teding the eonditions for s vaped e s e anfortunatele ouly
L 1‘;(\'”1“‘:[111:‘_ eI TR of it< Hf\i!l!\(] L’H""Il‘il'\ n the s}l;lln; uf
prasites apper to Bevee b Drvo ead with 1t so thee the only
pedl ebeck onts inerese s e gquromtity of Sod which i available,
S s We Aare stware st presont tie c;nvr{ri'lizu' frods anly on
poteecin Tndiag althongh in other ¢ crntrbe< it s been found 1o
fed ol various <1.~-.-i.r\ o Nohosc amd als an the tomato
(. o s csesdonda sl on the tabaee s M'm{.

We eannat dn prascties provent tie caterprib from feeding

I !‘“, :,-\,\\i“: [,‘,1‘“.,,1,5\\“[ . \E;r;L.\'m_" \\ullH i \Ix‘yl(:-\. as l)l(‘

ernitlar is a4 mwiner skl the deavesand shoots, In these
Prs e, potito s grown it the eald weather when the pest
e tnparatively naetive s thee dannge to e growing plant
o dmportant. But we e prevent i from mining our
ol patatons whish are being Kept 0 sow for the next harvest,
I‘I\E"!mwn(s et Pusa and careted ot on g {’““‘[it‘i'l seale
Mot Contral Provinees have shown that it is pessible o
koo potitaes free from the moth durimyg the period hetween
AP when the spring erop vipens, and September-October
When the autwmn erop is sowne Fall details of these experi-
vt will he found in the Agricubtaral Journal of Tudia for

Ly av LU,
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Brietly speaking, the method aims tivstly at killing any egas
which may have been laid on the potatoes : and sceondly,
protecting the potatoes trom any further attack by the moths
The potatoes ave steeped for five minutes in a solution of Crude
il Emulsion prepared by simply adding one pint (one andl
a quarter pounds) of Crade Ol Falsion to four gallons (on
kerosene oil tin fully of water and stivring the mixture with
a stick.  After steeping in this, the potatoes are taken ot
dried. and stored under sand which must be quite dey but not
hot. The oily mixture kills any ewws whicl may be on the
potatoes and the coveriug of sund etfeenadly provents the moths
from layving their eggs on them acain, The potatoes must b
examined about onee every month whilst they ave <o stoved - and
any which may have rotteds pieked owt aml destroved. The
actual loss of sced-potatoes dwving the monsoon after treatment
in this way Is usually about one-thivd to one-hadt of the orieinal
\\'cight. But it Is to Le Ilwlwl th:lt, betore the I)«l(dtu moth
was known at all in Inding the loss of seed potatoes durivs
[he monsooil was g«:ner;tllu\' I‘v:«:]{wlh:tl at about l)llf‘-tliil‘(], due ta
attacks of fungi. ete., during the damp weather, and to loxs ot
welght by stmphe diyine,

The method of treatment with Crade O Fnalsion was
devised L‘\‘I)e(?‘lil”}' for the treatment of potatoes reserved to
ceed for the next crop, and objection Tias been rised that the
wse of the erude ol Dparts a dixireenbls tiste 1o potate -
intended tor cating purposes. TE thisis fowd to be sos the s
of the oil may be omitted, bt anly fn the v o pototors
Tnteaeded fw‘ soed . When the potittaes are llllg, the tubers e
or shoubl b fres fom te moth which up to then has beon
fior ling on the puts of ther plant above veomnd, and it the tubors
are diy in dry weather (which is the e of thase taken up i
April and My and Yoo ttely stoved wnder ey sand, they
should remain free from the moth.

As soon as the erop is dug, the tops of the plants should i
eollected and carefully buens to destroy any moths which now
be in them and wreat sare must be taken, when rejecting disea d
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and rotten potatoes from the store, that all such ave cavefully and
dwroughly destroyed. Tf the potatoes in store are covered with
cind su that the moths cannut get at them to lay eggs, and all
other food in the shape of hauls and rejected potatoes is earefully
destroyed, there is some hope that the pest may be starved out,
oroat least kept within reasonable bounds. The difficalty  has
feent to find a method of storing which will prevent the woth
sotting at the tubiers s af the tuoers ave kept ina closed box for
fnstance they rot amb ondy aftor tying 10 different ways it was
found that stovage in dry elean sl prevents the moth laying

pogs anid at the same time doss uot indues rot.

But, just as in the vase of the wine grasshopper, one of
the most important things s eopoperation. If everyone works
tocether, protects his erop from attack in the mamer outlived
whave, and keeps his potato fields and his porato-store: elean and
1o fl':)m \’['l”b or 1'::]('1'[0(1 [M[.‘t['nn\ Wi I}l‘f Ill«l[}l hay ba‘ ;lme
oo on breeding, 10 ny be possible vo doaczood deal awainst this
prestand Lo keep it more o less wuder control but astngle neglected
field o divty storedruse iy prove @ eentre of infection or
pedufection for the rest of the village or the surrounding

l";lgll‘urlll'lnhb(l,
The potato moth s notknown in all districts ithas probably
qite recently entered Lucknow with sced trom Patna,

We would urge ost strongly the vers great importanes of
not g«:[[ill:" M‘w]-lmt.‘tlwx from any infreted arva: the whele of
Bumbav, the Central Provinees aud Bengal is infoeted s a0 great
prt of the United Provinees is apparently notcand the pest does
ol seetn to have 1'w;\vhml the hills, =0 that llllinl‘vt‘lcd seed-
Poittaes can be obtatned,

We have diseussed iere only two pests, one digenous to
Her provines, one quite lately spread. Tnoso far as the staple
Sops are concerned, there are ]mﬂv.xM_\‘ no other pests ]:\tu].\'
mtraducod  whose spread can e stopped. but there are plenty
which e indigenous and which cause Joss,  There 1s not time
v Lo disetss these : thay ave known by expericnee to all
ealtivators and we hope to be able to help to check them : but
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there is no reason why cultivators should not themselves take ay
interest in them and tind methods of checking them ; it is quits
certain that they cannot in this country apply expensive an
diffieult methods such as spraviug to all erops or to most of then,
nor can any one devise a medicine ar poison that will keep insects
otf or kill them.  What they do must be simple and cheap iy
must be based upon a knowledge of the fnseet and its habits, anl
of the local agrieultural practice.  Tu these provinees there is .
high standard of agrieulture, but while great attention is paid .
cattle, to seed and to ploughs, none is puid to insect pests, [t
1s quite easy fur cultivators to understand how their inseet pesis
live, and if they knew that, they would be fav better able to devie
remedies for them than we can. They probably think this i«
a very difficult matter, and that only by deep study ean they kuow
how insects live and breed : but T assure them that it is a <impl
matter to understand onee it has been stadied = we do not expe
them to study it; we do that: but just as we have expluin.l
quite simply above how two of theiv pests live so they can kuow
quite simply about others. We would wyge them to take
interest in this subject, and we have tried and are trving
spread knowledge of inseet pests and their habits. In the Fxhibi
tion are shown the ehief pests of the provines ; Tnoks, leatlets and
articles have been and ave being published, cultivators ean o
full information about pests: it we eannot i adl eases give thew
direct remedies it is because we cannot from a distanee und e
stand the agricaltaral conditions of all districts and this i e
important as knowing how the pestslive and breedo There -
probably very few cultivators who know even that a math Ty
eges, which bucome caterpillars, which then enter aresting st
before they coma out as moths  If all agvicultural people kuew
even that, we should be a very long way towards wetting
interest taken in pests and in methods of cheeking them,  Tf iy
want to get help in cheeking theie pests. the borer in the e
(-t vopogon Sorghonn) and cane, the boll-worm n the cotton, i
aphis (feler) in the mustard, the leaf hoppers in the mango blossn.
the white bug on the mango shoots, cte., they must realise thu it
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ix essential that they and all agricultural people should know
~comething of them and their habits, and landowners as the
laulers of the community should stimulate thic and give us, who
are tryving to lielp, the assistanee and co-operation that are
iwholutely essential.



CAMBODIA COTTON IN INDIA,

By P VENKAYYAY,

Suprrinteadent of Farns, Moovwpeia Estate, Jalalyot,
{Reproduced from the ¢ Ineboan Tetils dowyaal 7 of 108 e 19100

Tre Honourable Siv Vo D Thackersey, as President of e
second Industvial Conference at Caleutta, remarked @ that = the
reason why the Dudian millowners Lave to restriet themselves
for the p[‘ndllu(inll of coarser ~orts of eloth i< the llklzl]il}' of vattoy
grown in the country at present. So long as cotton of uperio
staple is not produced Tieve 1t s hopeless toexpret the
facturer to nprove the quabity of s el 0 0 0 0 0y
the country yives the Didian manutaetnrer o superior stupl
cotton, there ean handly Bee o doubt that T will e able (o xl,[,{,]\-
the needs of the people from his looms 0 Then wilt 1
the time tor the: tull pealisation oft theweeededsideal i pespee
of our chothing. Ul them for supetior varieties of eloth
must depend on the foreion producer”

It is to solve this problem of = finding out 7 g Jong-staphd
cotton which may bewiversallv crown i plaee of the infiaio
varietivs of Shortstaplsd eottons whieh are now raised all oo
the country that an exparimental cotton farm was started by e
gemindar of M in Kistnae Disteier (Madras, \\'};i«‘lx 8
working for the ast two vears. About eleven vavietios of cott e
have beer tried, six of them beine wnone the nost mmport ut
sottons of the worll, Thev ave the famous Sea Tsland cotton
the United States which stands to-day unequalled on the catton
market, the Eevptinn cotton which is supposd to haye oo
originally the same as the Sea-Istand but altered by eultivicion
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Ll elimatic conditions in Egvpt, the = Caravonica " cotton nvent-
ol by Dr Thomatis of Quecnsland - Australia who produced it
iy crossing the Sea- Esland and Pernambueo eottons, the = Spence
tree cotton about whose exeellence many columns appeared in
e journads of Western and Novthern India, the = kidney cotton”
whieh ix speeladly valued for i rough stapled Tine. and the
S Canbodin T ocotton, @ native of the Tndo-Chinese Peninsula,
which i~ a haedy and Tongestaplod anmuall vielding Tint of a
suprrior white colour.  Ont of theses the Sea-Tsland and Cara-
vonies eottons heing plants which require the intluence of the
st toa great extent did not give anv satistactory results, The
Fuvptian eotton which requires i very gl standard of eultiva-
tion and eoplous irrigation. both of which are o little above the
peans of the ordinary caltivator oft this Presideney, did not also
ke kindly to o farm soils The s Riduey cotton” became
vy herbaeeons and viclded Titde dn the fivst vears whereas the
Caunhodin cotton Cive very execllent results The i’u]]o\\‘ing
veport on Cambodin enttm trom the Bombay Chamber of
Commeree, which i pevhaps the highest authority oneotton
gestions i Tndia, will elearly show that this hardy ong-stapled
satfon possibly would nltimatly rrvolutionise the cotton caltiva-
ton of Tredioc:
Dvdor, V1td Mgy 1008,

S am diveete ]t ackuowle e vecsipt of your two Jerters together

il Csample of Candedecetton and reply to torward vou the following
Ppart o the Tateer s =The sanphe bs o Rapas " o the zeeds Ive net been
acteld, Inonder to e the cotton marketable it will e necessary 1o gin
o The cotton jo very white, bong stapledoaloat 1t inches staple, with fine
“’1"!1,( fibye, It/ the Leat eotton the fof orto e Las ooy focie drai i lalia

et ot Tes value po-dav, l“"’f”‘[]." ginned and packed in bales,
e 0o

AR be about B 2700 per candy, [froach being only s, 2 It can be

Bl to 32 warp and G0 welt the above-mentioned price ail the
cuttan that ean he possibly produeael coubl Be disposed of with ease, if
Procede minned and delivered free of charge at e Wart-Bonder Railway
Rl
x4y 3B Lesiae Roakrs,
S{t‘l'l fa ?“’I.”

11
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Again, the famous tirm ol Messes Tate Sons & Coo
Bowbay. i a letrer, duted 19th March, 190s, says o
The L‘U]O\ll' of this cotton ix very )_'mul lwin;; lllll't*])' white 'l‘ll:
staple ix Long and tolerable <trong. Weovadue it o day at abag:
Rs. 270 per eandy.

Yours Guthiully,

(Sdo Ty Soss ok O

The Deputy Dircetoroft Awvicadture, Novthern Division, wl
was deputed by the Divector of A uvicultare. Madras, toinspea
aur Cambodia cotton and firnish aoveport o it nade the tollow
g remarks in his teport

The introduction of Cambodie eotton mta the Mauagaly Zemind o

appears to have every chanve of snevess, OF these Nao 1 Camnbaons
was growing welll The prospecrs or Cambodin aie promising

Lo Cranes or e Cavgoniy Corron,

Now, the superiority of Canshodin cotton over all the Dudia
grown cottons anld the ;ltl\'i\:thilif)' of )'t'lvl:u'in;_" then as far
[mssiblv h_\‘ Candiodia carton ean thus be ('lv;n'l.\' understood \\_\' :
reference to the above letters Lo shoudd be hoyoe e mind the
the price of w candy of Cambodia eotton s Reo 270 and an e
of Tand produces one candyv ot cotton onan avernge. Tl cotton
ix dead white in eolour, the staple i tine, ity and 1L inelos
long.  What van the apathetic oyt desive e ! Nature would
seem clearly to have devised this tree to et the presa
crving need for long-stapled cotton i Indine The qualiey of the
cotton is soexcellent that it opens an entively new tield to
[ndian manutacturers. the importance of which, hearing areatly
as it doex upon the futare proxperity of the country, cannot be
overestimated.  The great advantage and importance of Canbedia
cotton is that it is practically a havdy annual but nota perennial
tor perennials are always greatly suhjeet to inseet pests. thar i
is sown exactly at the same time when all the country cott 4
are sown, and also ripens just within the same period like the
rest of the Indian cottons, that it requives no irrigation, and the
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Peatnent GG requives s alan Just the <ine . that wiven (o any
ciher caltol at present enltivated iy the comntry, that it will also
araw and - tlowrish practeadlv i any soil in this country on whiely
e ordinaey countey cottons wil grow and Hourish, and that it
o fetehies o fairby hghier [rice to the ipoverishied cogad than
v other country cotton. - At the sine tin,e it also solves the
problein of long-stapled cotton for .. manufacturer,  These ape.
e claims o Cambodia cotion over (- Indian cattons,

Now, for the information ol aerendtarists whe wish 10
mtroduee Cambodia corton it their lands, T wish (o state that
s sutieient for one acre will be supplied on paviient of Rs. 5.
Novorder for helow one sere of Tand will he complied with. One
cosolseed s denerally sutfivient for o acre, and this s the
M QU supplicd. Ovders for e tha, OUE Prss eatiint
cotended tas s Totending prurchasers <hould applv 1o e
J:u’lllln'!, .\lfhllli[l;llrlln A\"Ilhlﬂ‘”il”l\ ~hoadd he Hiade betore
e Eath of Nugust every v Tl SOVHIL SES O cotnetees

dier the Ptk ol Ataist ey opy Ve

A Brive Ao OF s COrron aan iy Metwon ar s

Crurtmaron

(‘;lllll*w“:l COllon s o0 nadtive of the Trdo-t Tiniese l’:~m||~mu,
Bl et ton aoils T \;unl_\ Foams e 1l et ~obls o e
Tepadition of This snnual cottor thar g Jrews readilv o
el that e cenerallv bt e cultivation of” o)y,
St NS G s the raine st it crannd should e
ool Plovghed fouwr o tive tines and lies formed 1. and

Wit fhe Apart T these dimes o furrows the seeds should be
MO et apart when there s saflicient motsture o the sojf
b seed e serminat . The seeds Should be rgbhed
]Au}uti!'llv\‘ meeow dung amd eartly prioc 1o <owing. This no
uly i b the seeds tree frong ding and other naterial o tacilitate
Wit hat also I|n-lp\ COINIMUON to solie extent., Ax SO0N as
b nination i complete the tivid should be gone through and
RN spots resown. The after-treatment which the ordinary
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short-stapled cottons veceive at the hands of the  loeal vy
also enough for this exotie plunt,

T ~Tie oF Sowina,

The middle of ;\llg’llst 18 j_(t'l\\‘l‘;\“)’ the hest e for .~H\\i1:;_
The plants begin to Hower in their thivd wonth, hut beavine do
not take place till the beginning of the fifth month, - The plants o,
on bearing for three months continwouslv. The cotton colleet |
from the first picking is cenerally considered to e very o
So, care should be taken not to mix i with the cotton eolleen
during the fatter pickings. The eotton from the secand picking
i<onnt oo hright oas the tiestsand ie shoudds theretores be ke
separate. I by mistakes all e plekines are mived tocetho,
the buver will only othy the price of the Towest erade. 1o
sometimes <o happen that two or mars variethes of enttan i
he standing ~tde byvoside tnacfiebd Tuothis eise cars s i

taken not toomtx one with the othr during the preking =easo

IV, Irrioaron,

Like all the local shovtestapled cotrons this variety e s
o speelal trvigation. O e orhier Teouds 3t st b distines
1'4711;.}111‘»}1‘(;«[ Th:lT i tillll‘lﬂl'_"‘.) lllb\ill:\:’v i- xllmr beod \»;\1}‘ for 1 -
or any ather variety of cotten plant TE waror venains st

at the ronts of the ]ylw“b. 'i:mg‘wx' < hmnnent,

No—Trve axp Metion or Progive,

As =oom s the <'21[M\lw are well open abl over tloe o

I)ickinq <hould at onee commience het et sotton beoins to o

on the crowmls The be<t tines to commenes pieking is weneniis

in the morning. The pieker <shondd hold the ol finmly with

Lot hand and vemove the seed-cotton with one pull T the ROSHE
It b takes two pulls b will only et badf the ot pleses

f

per dav. Cotton shanbd always be pieked when the holl s sl

e
i

u}‘ﬂ:lle(l. If s !)if']i“l[ before the holl i< (1llilt' l‘i|w the o

1= brittle and  does nat tetelr o aml ]n'im-, The 1

important point, however, i picking eottan ix to <o thoom
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entracting the ©seed-colton ™ from the boll nothing like bits of
Do Jeaves, trash, eteshould adhere v g If anythine should
corattached, U st be picked o at onee. The ).mwr“ is, if
o eotton to which the tash s attached s put nto the bag
with other cotton, the trash becomes pressed into the lint and
s very difficult to remove it adterwirds, the labourers often
Fcaking the fibre i vemoving 160 Care <honld also be tuken
Lol o ity diseoloured or um'i!w cotton with the j_”mfl In‘uduce.
One of the chiet reasans tor the low Prices padd 1o the Tndian
cottons i e forcian makets s cneess picking, Leaving
cotton in the tield after 1t e Fipe also causes it to detertarate,
Cotton et «'.\[Hm-tl to the weatiier beeomes ~tuined and loses its
streeth vapidly s conscquently cotton s teated st e
f Joar l[ll;llili\ﬁ

VI Creasing ave Divive,

A voan e e cotton i prckad T shoutd e sunned unl it
i l'r.wlull*.;]k]_\' (ll‘\'. While v i~ b il;'_" ~uneds stalned cotton or
prrature ball simdd for b dl el U sanne time any
cetton that has Gdlen vo v wrownd wnd oot eath and sand
tedup it e shendd e whipped ot have it perlectly

vl el 10 b sobd o st 1o the o

VL Tk Taroiiane e ant Nio sy of SEED SELECLLS,

I o v necessoy 1o seleet cod o send A cuod
b canmot be ohtaned frows a0 doabitul stek nor can wood
Sapead votton e produced frow e inferior vartety of seed,

L1l Westrn countrio~ there are Lrge nwnsbers of trust-

Srrthy seed merchants whiose existenee depends upon being
W 1o \“H’].“ chiotee sovds of every Lind of crop. In this
Sy seedsien ins the ordinaey way are o existent, so that
et \‘Hlli\';\l'vl' I8 thrown Hore o loes ot DS 0w resourees tor
e pply of seed for the varieus crops. Cotton is the erop in

AhE T W are at present most interested, bt the methods to be

desiiied e applicable to every erop under cultivation.  For the
[Fessetion of high qu]i[\' aned Diwe vields, tatlure can be the (‘HL\'
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restlt if the best seed be not sown, ue matter how wood  th
eultivation or liberal the manuring.  Iu the seleetion of seed toy
cotton we have two primavy objects in view, o to obtain the
greatest yield and the best quality. To seleet tor both ohjects ay
the same time s quite possible. though we think that the wan
object in view can be aceonplished by growing in the tirst plaee
the very best sced obtainable and then selecting seed from the
heaviest vielding plants. provided the quality of those plants
cqual to the best standaed of that vartety . To the systeny o
selection adopted by the Sea Esland planters e Nmeriea most
tinetive results have been obtamed For t‘\:Hll['l". Ol oy
ileal has been to ohtain heavy vields with bt acsecondary regad
tor qllz\“t\'. ated this has been \I\lilv- steersstul, the crower’s cotto
being known in the market as that troms heasy vieldige plans,
bt whose quadioy s o exte Another planter again has
selected for quality oy sed thonzd vield has been toa eort
extent  sacrificed, Vet hi~ cotton I~ ~old for w much |\ij_:]lﬂ' e
Thu~ \!;{l‘lillj_;' with the < ~cod, tao ditherent weals tiiy e
reached aecording to the wishe of the particular crower. A
ride, however o primaey ohjeet s o iercase the vieldand wing
striving to obtain this we e To <o it we do ot et
r;ll;illl',l\' and ather desirable charetertsties, hat l\'"t‘}> thew at b
up to the best standards Nniacacof the vanety ehosen Shenla
b |>];ln[u| with the best send abtwinabie, and <hould possess
good il and b thoroughly cultvared and maonoed i ondes
ohtain a good developient of the plants. and consequently oda
conditions for - making ~election. Jdust before the first pickie
when some of the lower holls are well apetton all of the lnl:mlx
the tield <hould br o over and every plant examined with
reference 1o productiveness, number and size ot the holls, vgon
and shape of the plant, carly vipening, ete

Ample proot has been given over and over again that o
parnr:ular district seed can b |)rnf|ul's-<| h‘\' ~eloction, which for
vitality, immnnity from disease and crop produetng .'nmlnis\ £t
exeels that o any variety suddenlv damped dawn from o e

sourees. Below are wome of the methods generadly adoptoc 1
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paproving cotton, many of which vcay I easily earried out by
~ven the unedueated rayar -

Reserve the best part ot the erop for sced.  This can be
conerally done by reserving a certain area for seed purposes and
siving 1t full opportunities for good development and the result.
i erop s kept back entirely for the next season’s sowing,  An-
u[|1el' mf'tl)ull. Ho lux\ (‘l)llllll"ll‘].‘llb](‘. ]~ to gn uver t]lc gl‘u\\'illg
erop and note any particular areas of wreat promize.  The seed
from the selected portions is carctully et apart for next vear’s
erop hut neither of the above is safficient it we wish to pro-
oress on the rieht e, Fop example i we wish to develop a
\nx‘iv-l}' o cotton whieh above all it~ other qll:l]itir\. must be an
IS l'ilwnvl‘. what svatem <hould w :ulwlll toattain that end
Womnst colieet the carly ripening balls el after ginning this
sotton by itsell reserve the weed fop propagation of the crop.
That this s sonund and cflivacions s been demonsteated times
without number Porhaps the best objeet lesson i this - respect
= tabe found i earetul studv of SeecIsland catton which to-
dav stwnds pre ciinent. Fone azo wher cotton seed was first in-
trodueed o that disteiet in Aneerie 0 Galed o GV i crop
e st sesson The plants divd doonn, b o th spimg of the
TN Ledar, orew nup and mieed 1o 1‘”:.1; atew holls hetore the
sl of the seceond season, Tl seeds from these wepe ii};’:lill
Plhnted with great eare. The methiod was assidnoushy Hllowed
Wpeountil toaday we find the SeacIshond cotton ripening s
Crop i one season And et onlv o soc bt i the meantime the
b, strencth and Hneness of the product have heen enormousty
anproved, .o that newsdays it s aneguadled wethe marker,

Viother inaportant potint to be pemenbered i the seleetion
o eed s the keeping back for soed purposes af the hipgest and
bt tlt'\|-|n]nv(| ~eeds from thy whol Crop [t to some extent en
S that the <eed contains a supplv of nourshment suthetent to
dve o the vouny plant aC good start i Tt and 1o tide 1t over any
ey struggrles Tor existenee

Spontancous types o sports equent!y eeur i plant-life,

Tl difter sreathy fronn the sionnding plants and ' the quali-
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ties of the product are in any way superior the type should 1
propagated and tended until it becomes tixed.  Sports result
chiefly from natural crossing in the ticld or from the influcnee of
the soil, elimate and cultivation on that particular plant. I one
of the villages of this Zewinduri T have cone aeross a kidney
cotton tree, the seed of which, much unlike the seed of its family,
is oreen like a leat.  We have preserved the seed of this plan
and the matter 1s under mvestigation.

A still move comparatively simple method of selection which
could be undertaken by every vue is as tollows © -

Seleet the best looking plants for seed purposes.

Reserve only the best ([L'\'(’]upwl sved,

Select the earliest ripening bolls for sced.

Sele et the plants which thower at fivst,

o

elec pl:m[ which bears very heavily,

Cf

lec
select the plant which vields the bigrest Bolls
Sele

staple, combined with a smooth and stlky textwre, and w0 wnitorn

aet the [)l;mr which wives o very white Tint and o lone

fibire which will withstand @ fadv strain b testing its strength,

Tt s besirable to ek more plants than are expeeted to e
wsed, beanse ingoing overawl comparing the plants the tiest tine,
it i ordirily Band diffienlt to cery the elureters desired i
mind with <uticiont aeenrey to enable wearetul judement o b
made,  Thevefore sonee ity of the plasts Should be firs
marked and numbere 10so that theese vy b more caretully exain
ined a0 sceord time and the mumber veduced [»rul»;d;l‘\' by o
halt or more. The permanent nwnbers sheald be placed ondy o
the plants which are tinadly selecteds Betore el pleking anoi
tellicent e should go over the fiekland pick the eotton tron,
cach plant in sucks nambered 1o carvespond with the wumbers o
the plants in ovder that the different prekings from the same plar
may be kept together.  Later ong after the close of the pickin:
season, the seed-cotton from each individual plant can he nios
caretully eompared and weighed and any of the plants which
found to have fadlen Lelow the standard of production, or inar e

other important feature. should e rejectesdl. The remaind
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should be ginned, care being taken to have ;e 2in thoroughly
(=3 P

ciamed ont before heginming the Process. =o that the sced fron
the selections will not become mixel witl, ordinary seed,  After
comming each individual plant, the sced should b c:uxrf;i'u]l\' pleked
up and replaced i the numberad suck. «, that «ll of {hc sced
trom the e seleet individuad will e retained by itself, 1
this connection T think it will not e oug of place tut SV SOnG-
thing about the mixing of <ced in gencral. Mixing of lced i
rstly tike place either at the ains, orin the riddles where the
ool separated i required for SoWing purposes, the smadl and
Irolen seed ln'il):_: 2'«~‘in-t‘[u|. Thus. wlter one \'zll‘in;[)' ot coutton
has been throush the nichinery, unless creat care Is taken t
ehanup all the seedsmizing fllows when the noxt kind i~ bedny
dealt with.  Such i~ the ease in all frere: shing fetories \\']m{-
ditferent varieties of cotton are dealt with,  So tle I'I‘elt:licc of
purchasing seed for <ced purposes from the SILE fetories st
T diseouraged as far as possibbes The fdedd condition fior eael)
aubtivitor s G Dind-sin Lis own s for <od frarposes,

These fow instwctions will, 1 Hope, help those who wish o
wmlertake the eultivicion ot thisc cotton, 1 wil] T ouly too wlad
o tiish sy farther infornesaion e d i contection withy
e cultivation of Cambodin cotton, 1 T alveady pomnted on
L iy wisli is to disscmtuate l\‘!)w\\lul;w ol tis eotton s far as
possible inorder to securc the cultivation of tiis long-tapied

eotton all over the country,



NOTES.

Panpy Segpuives EXPERENT—AN nteresting experin it
has been coudueted by Mro oS, Baldwin, Deputy Magristrar
Darbhanga, 1o test the possibility ot transport ot paddy seed:
Tings tor considerable distance by cart and vl i tme of famine
Lo condueting the experiment the scedbings woere plucked fron,
the muesery, then kept one day s eart in the opens theee davs
meoa radlway truck eloseds and ones dgain tor a day ina e
The coneluston arrived at by Mro Baldwin was, that with proges
treationt about 7 sths ot the scedhings will survive and be it 1y
reansplantiog at the end o the period mentioned above: 1
conditions ander which transport should take plaee are civen i
the experimenter as follows

I neeessary thet the dis previons to the boadine o e
vathway teiekss the paddy seedlings should o reshily plackes
tred 1nto sadl bundlbes {efs and then Toaded o to carts aine
eing froele sprinkled over with water - The watering shoulil 1
cavefully supervised s natives are fond of washing the roots s
thus removing the soil attached theveto This should not
alfowed The sevdhngs will Tast Tonger it the sotl is allowed
FethAll.

<O bding tnte the valway reaeks the seedlimgs shoas
Oles mure be water o but ot 1o eneess, e o result o of b
Cxprriment has beens o0 <how that 1 too el water 1= e
aver them, they are lable toowither away, awing 1o the T
aven ont by the seedlings thenselves combimed with the hee
ad vareficd air inside the teueks The boest methad e orde
ateguard the seedhings from hetng watered to exeess, voule b
t employ wardening water cans fitted with the spreikle "

ey, This method wonld <iove tine aned troubile,
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“The experiment has further shown that great  deal
depends on the wanner e whieh the seedlings are Joaded into the
crlway vans, It was found thiat those scedlings, which had been
ealed standing upright (roots downwird<). oue above another,
i two, and even three Tavers. wore o far freshier condition.
i lasted Tonger than those <cedlings loaded lengthwise on the
toor, one above another. TE loaded B the Former wanner, 7.
canding uprighte the seedlings will Be i quite wood condition
aud Bt tor planting oo e B0 day adter the plucking of same.
and mav possiblv Jast ta e s daes thoush the earlier the
hetter,

= The ~|||||»l"~l tethod off ]nu'l\m: the o L“ill’_"\ »lnndin;_f
=i;'l'l'..'ll' o the trnekss woubd et nedee o i bundle of 12 o
Casnedt Inadles ctes) tied l')‘_'!‘lll“l. l|mu:h, teorder o cnstirs
then heeping woods the smadd braidle < st ons o aeeaunt be tied
Secether tiehtdy, it may with wrear advataee e siven what
~owenerndly terned heeathing space. The bie handles <lould
fened wath stems and ot with popes 11 possible

SO the \«w't“llrg‘\ bete taken ot ot the l'zl”\\;iv\ truck tor
despateh to i necessary centees thev <hondd onee more b

thpeted oo watermg, aand e pledon the s

Note oy o Exsisnos Case = The tollwme note ves
et (];w\'r]l»[iull ot 4 ])f»l‘l;lll]< Foalithirron show case which was
desicned speetally for the ase ol e Department e sending
svbabits e erenttal and canle shows e as praposed o

Becpeat bl quarters ey prepaned classes o cxhihies amtable

feothe distriet i which the exnbition s to be dieldl so that th
ey e prepared with the brast tronble and at the shortest
wetine T ds hoped that e ades cinhadied thereme mayv be
S ful to ather ul»-[»:n‘rnwnh

The tedea thronchont has oo toomake i case attractive o

(M;. Arnee, ]lL’h' )']‘_‘v'“‘f ;”“] Y Ihv‘ ~ame fime e}{ii]l\' l‘llr ?HQ(‘[hl‘l'
B e throwshont ol deal. pahsind blick and preked o

AN '("I'l 4l‘|\|' NN ]”\1‘!];”“{ W lll:ltl' 1 Xl.lltl‘fi\ )'\ a l«'\'{l]
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carpenter and cost Re 200 complete but without the tin cases,
These are enamelled green and were also made e Madras at o
cost ot R 1-3:¢ a-pieee. The total cost has thus come to loas
than Rs. 3o,

From the plans. the constraction will he casily made ow
of the three units, the centre one and the right hand one ol
together, while the lett hand one which 1= attached by thuwi,
sevews, packs above them. the whole being then fitted into o
crate.  The projecting portion of the contval unit consisting of .
sloping vlass desk with deawers heneath, rests on two opend
panels. the spaee benvath being fillad i with atulse panel. Th
shelves ave throughout adjustable, exeept those i the Tower Tal!
of the stde units which fld flat when ot tn uses The project-
g frames ave hinged on o two sk which are serewed o s
side of the case s they pack separately i can be used or not s
dealred.

The tin vases opeln ot th Lo ated e b made o hodd
sanples off gradn, eottong tibre, nannwessils or anything olse b
may b disteed G exhibits Do wege, v platess g
Ny=eet prosts can b wrn\-‘n'lrnilv\‘ fastere-d to the side e -
Thee ebass desk du front contains a0 tray which e b hiteed o
el conld vasiiv Lo fitted e show Bving siTkewornss o speeines
of particular prodact or manres whieh 1 is desired o ot
creater protnineess O the thgs o the side wnts will be fone
roots for budletins, pranphlet<s calendars and ather priare s
matter, (R Creon Woon

.
. .

True Bawsarra Groososer—The Banborran ol
Vot e st cragay is cultivated throucliout Tropieal At
from the Subra to Natalo e is a lecuminous plant, i hars
~omewhat stmilare to e ordivary gvoundnat Cleaelids baypoage o
b ditfering frome it in a1 s o lesser developent of A
svatenn, and it Bt Torms 1t fraits avonnd the prineipal st
aned at o Very shiadl llt-[v\h i the sl This Tast chroaetenistie o
thee Babarrs unt wives it superiority over ordinary gromls

in~o taras the harvesting of the forner i<omueh more e ¥
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Jone than that of the fatter, To harvest the crop. the stens
ave pulled up when nearly Wl the nuts wdhere to them,  The
it 15 very like that of the ordinoy groundiut, but is shorter,
containg Ull]_\' one seed at matwriry and |POSSESSCS 4 ],l'lnni“@nt
pidoe whieh s absent i the feair of fachis beagprepersr,

Tu Bulletin Noo 2t of the Staion: Nyrononiique, Mauritius,
s staded that the requivenents of the erop are the same as
diose of the ordinary ceowndne, 1y as planted and harvested at
the s trne and o Meoeitins i~ fond 1o be w neeful crop for
cultivation between the rows of sucreane, When o eultivated,
0ol sown i~ {le(wl\ Botweon the tows 2l distanee of about
et hoth wavss e e B seeds belne pat into each
pcket atacdepth o abent 1 ey

The s e "an't'tw‘t when the looves }lv;in o dry ujh

"

thar, that o ordiieo v cromehiog, Cualtivaeed o the alove wav

e vield s sund oo b bt cqiad s and weoneradly creater

Fetween vens o stoareae o vield of Wi Rilos of green nats

asd o Riloss o aveen Tavves i beeenobitadned per arpeind
|

(ot aeresy The Creeh nts \1~ll:«“)' Joso abeur e v cent, of

)
1

then weight o drvine,
The composition of the dreed utss as detenmtned at the
Secess Npronondgie, Maitinss s shea in the teilowing

S

e :

\ N ! N - ¥ !

" o ni T Caw ooy

A s [ P A 3

G o LIS ' m: KSR [IRNS
I : h w e o It
~ hENTRNH (R T QA oo hl
\ - N . Sy Lo
[RETEI REH ot 1 [

With respeet to the relative demands an the [\l:llll food of the
i hins Been aseertained that the Bambarea nut requives a
WMo i phosphorie acid, Tt el mere potash than erdinary

seimdnat, Tts nitrowen content, however, is alwayvs Tess,
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The nut eonstitutes a complete food ncitsell Tomay b
userl cither for human eonswmption or for stoeks while the lea
are usetul either as fodder or green mannee. When the i
<eel s j_"l‘ulll\tl. s said o l)1'mhl<,‘~ 4overy white neal o,
which exeellent broth< and ~eup~ ey be made

The nmin advantage ot this plant over dpechis by
weels To be that it ean be harvested with el less trouble gl
at considerably Tess expense. As the vostof Tiarvesting wronnd
pur s proving an abstacle 1o is cultivation i parts of Tudi
where the labonr vate i< high, the possibilities of the Bambains,
nut  seem worth while experimenting with in such parts

(A MoRerraL)

Cvpias Tesnine Fiskess The Lodios Tovide Jovind 1o
November, THEHO0 sontains two Mtersstine totes on o Tndian Su
Hemp and ol nps gt which ney prove of <o tnen

Al 0 thiose ilth'l"‘T*‘ﬁl i the Indio tibee industry,

(1 Sown e . STen ~:\ln}»l~‘~u|' Lo = Sann 7o 0 N
hv‘lll]'l' Sdethog Jrncea were exanined r'l-&‘~'!|1|\‘ ‘*‘\' e IIII]”'I Lt
Tnstitnee Lonadon, Tl fed Been wroson i the Pabina Phistiee
of Eastern Beugad and Xssane N aveonn ot the cudrivane
and |>lt-}u\!‘;ltinl| o Suwnn beep e that PHstrer s civen e
Aogrivoidtoydd Lddoper, Noo 7o tuosoat whieh inedudes
pesttlts of e present ivestications e e devered ol
erop i the Pabma Districer i~ aliest entinely situated e cie
Selijua] abediviston sond the totd anmad - prodacetion o e
fibre 1~ eatimited T bue abant sonnn tons The e sanples
e received the Tperd Iostitite  were pecieded B
«'lllllllh‘l‘«‘iﬂ\ "XIN‘I"\ ae o worth rom UIs 1o v per 1o T
exprrts to who the swanples wers submitted contirmed T
conclusions, dedieed from the results of the chemieal exanies
rion, that these fibres were ol pemarkably good quality, T
were alsa |>;x|‘ti(~l|l:ll'l}’ »at[i~f3tl'lntl')' " rv.-pvm of |4‘|lj_:‘th. \ll"h'."]=
and colour, il would tind o ready market. Several of (RERIt

were ahove the average length and wers very well lm-'.:n'--nl I"
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e ol interest toeottpere te resides of the chendend exatnina -

[T

don in the present mstanes with the figures obtained for NI

) . . .
el Burmiese and Cadearte San, hewp previonsh ecamined
o the hperial Tnstitaty
N Poriiee Ta.at,
frn Nt Nan,
b b Wb, o, Heniy.,
et ent [ Por wene, Preroognt,
_— w v 9 1
\eie x_yx"» Wi 3 o
B TRTRRIRTRIN TR ¢ b g b
ittt L 157 I3 Mo
L poritication Lo o I b 1
ol ARt E LN wi

This conprison tadieates that e three canplis frong Fast
an Bengad and Asson were of very woad gqualine. losely
et hled those reccetved roms Burne ond Cidenrtae The pesulie
d o this ivestication ~how thar the Swon Bemp ot the Pabna
Patriet s of a ntu:«]il.\' whieh would il xlv.‘\'l_\' sl o cood
prives i the Urited Kinedone The cultiviamm of this Crop. sy
e vthortes ot the bnperiad Fosvatecan rheretine e “afiely
e

e O Glageatec s shrabe thar crowes dl o
Heleeand s tfound ar Begis up v sione e s ddive ey
vebvery beaves and Bvvender coliaed Wossoni e taniliare i1
Jwigies b oceasionadihy e wodens and Ue <tk white e tha
il e wend peods Tt Been the subjeer of many an anstevesstul
attenptat spimng. b times of wnnsal deona e when hadt ol
e fnade trees seemn 1o b dowld, the ot i Seells guite
Niedboped, <howine it to b oan evecedimely heody plane - Like
the iy plant it possesses o valuable tibre that Ties between the
s steand the bark This tilbee s ntilised by villagers o
th menutacture of VRV slrang ropes, and by fishernien on the
s for their Tines anid nets - buat the work of extretion s
s snd slow on econnt of e branehing character of the
Pant hich oems 1o hnve s isolated hahit, This s prohably
e o why no machine has been fownd to be capabie of
Mg the e, Cidlutiopis or A 1o use the vernacubu
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name, does not appear to have been cultivated anvwhere tor y1.
tibre, but a recent experiment of Monsiewr Faure, whose .
ix permanently assoclated with the utilisation of ramie, secems t,
open up a goud prospeet  tor Cedoreopdss ML Faure, whew
decorticating machine i still the best in the narkets has made
long study of the cultivation of ramie, both in France
among the planter<in Tl Tncthe Tatter eountry, it is plame|
like tea i ~paees by fteet apart with ample voows for Taterd
crowthe and the prodwetion of branches, Mo Faurve, on 1l
contrary, hus planted his cuttiogs at 13 inchies distanee, =0 the
one acte contains 3500 roots. Froma plot of halt an aere
Limoges he obtains reculaely caclt vewr ot tons ot ey fibee
twa craps, This vepresaits two tons per acre, ar four the
what i< ebtuined by placters i Indic Mo Faure's nehae
15 hest swmital oo deal with stratehit stems amd his svsten o
elose plantive produces just suedt stems s hie pegquiress i g
profusion. and the: loss oft fihre during treatment i~ redueed 1oy
minimume Leiss thevefores probadide thar it the Ceforeare wen
planted as closelvs the wrowth o Taterad braches would |
suppre<sed and b sovaicht stems would take their plae
Even without the aid ot any nichine, steaight stens, it thes
conld he produced e elose planting might ~o facilitane 1l
decortication by Tuaed dnboe as to show o profit to the rvot, v
exprriment may beosoensile made that o sad] plot might v
in one season the question whether the A0 ix sabjeet ot
st intnences as ovantes Lol Toetdle o] U N ov by
Tale)

.
[t

Six-wory weanisa oy e Poxases SThe Panjab Deput
ment of  Aericalture’s Bulleting Noo 5oaf 10, eonsists of 1
series of Interesting notes on the methods of sitkoworm rearmg
adopted v the Provinee,  The notes have bheen written alet
entirely frons materials eollected by Me Milne, Econ me
Botanist, Punjab, aud are hased on M1 Arhousset's hook o
= Silk and the Sitk-worm 7 and onexperienee gained during 1

vears' rearing at Lyvablpir and Guedaspur, As these notes L
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wpevial reference to Joeal conditions, they ought to fulfil the
obiret for which they have heen pu ;hs]lc(] iz, to afford usefyl

suidance to officers whose duty it is ¢ cuntrol sericaltural

of erations,

Part T of the Bulletin vives el usefyl information on
the cultivation and care of mulberry trees. [t points out that
all the Toeal varietios of mull ATy are snitable for rearing silk-
wortns i the Pangal and that the J’hlhppmr mullmr (Moruxs
weiltivnlix) is specially useful for producing leaf carly in the
sensan. Tt has heen found that e mulberry can be propagated
cither trom seed, fronm laverings a1 from cuttings, and instrue-
s are given for propagation in cach of these ays.  Laver-
g howevers has been found troublesome, and on the whole
propagation by euttines sceni~ to be e simplest and njost
ccacions method, A useful wection i that e lllnu with t
proving of mulberry treess and thar on the rejuvenation of (;]d
treex Spectal enphasis i laid oo the faets that pruning should
be done with a shaarp knite, rather tian with seissors. and that
large wounds should e conted with tar 1o provent disease qerms
'Htklll e,

Part T deals with the care of <ilk-worms, [t points out
that the first essential 1o SUCEESS I8 o seelre eros free from
discise and notes tha previous falures i silk- rearing in the
Parjub and Kasliir were frcely due to the use of diseased
eres. Reliabide Freneh cors ean now he ohtained from the
Divetar of Agriculture, Punjab, if notice is viven icfore May
Path, the ek (-mting about Rs, 2.0 prrovunee. Tt s puinted
rat that one ounee  of eaws requires about 20 \“'0”'2-”4”“'“
milberry trees and that one onner of eaas is the quantity that
G e conveniently managed by one family, Imported Freneh
e have to arive in India early i Octobers and it has Teen
foud from experience i the Punjab that they must, on arrival,
be & Ptoan cold stor age or sent to the hills. The temperature of
e must not rise above a0 K. and if they are kept at this
ey ovature for 13 davs incubation starts, and, when onee started,

At be stopped. This part of the Bulletin lays  special
19
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emphasis on the necessity tor having temperatives aceurat fy
recorded, on having the incubating roonr thoroughly disinfectey,
and on the necessity of starting incubation at the proper 1
To start incubation the temperature of the roon should he viaig
to 60° F.. ax soon as the mulberry treex begin to show buds
This is abour February 12th in the Central Punjab. Wi,
incubation has started, the temperature should then he inersas
one degree each dayv antil it i< above 77 The worms will bt
out in about 14 davs from the starting of incubation ad th
temperature of 77 iz a suitable one to maintain them at unnl e
first moult.  After this, 74° F. s required and anvthing aboy,
§0° F. has been found to be injurious. The Bulletin recommends
that it sericulture is established in the Punjab, o cheap ol
simple French incubator-—the “eastelet,” will he fouml vy
convenient.

Important instructions are given on the space which ~honld
be allowed for the worms from one ounce of egas. The follow

ing table gives the results of experienee on this point -

dirth to first iaoult - [TUNTRE ]
Fiist toosecomd monlt W
Third to fonrth noode . - P P
Fonrth to rising REIRES A

Emphasis is laid on the fact that native reapers nvan bl
overcrowd their worms.

The quality and quantity of tood given to silk-wories @
their various stages has an important effect on the uantity o
quality of the silk produced amd the Bulletin points out that
common fault among native rearers i< an insutticient supply
food to meet the voracious appetite which the worms dbvely
after the fourth moult and before rising. Attention is drans
to the fact that sudden changes in the food supply ought b
avoided, while dusty, wet, fermented, or dried up leaves. STt
never be supplied.  Fermented leaves are held to he the ot
of the disease known as “flacherie”” Tt ix recommended
worms should be fed tive times a day at about intervals of {0
hours each.
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Adeseription s given of the vagion. Kinds of faulty

COCHONS,
with the vauses of thejr production qnd a,

{\CConnt is given of

the vommoner diseases of the <k wor, wit svinptoms and
kiown remedies or means of prevention,

Thar the outturn of ik ean he muel, inereused by careful
attention to the points on which the Bulletiy, lavs emphasis i
ondueted at Gurdas-

quoted iy othe Jast

denemstrated by the vesults of eXperiments e
prre Changae Manga and Lyallpar iu 1900,

prvagraph of the Bulletin ad oiven hidow -

RN NN WEloH: o
[T N per
. ) T ey Ireca . TR Wi
e oo N - e hf e’;’gl
Latched,
M,os MOoS N N N
Coat by A IANY i 1 RN y o2 1 I
Chang Mo 2 2 R U v (RN
Lratlpo | N | . . 154 32 Uoly o3 2

The faer that the weroht of 1k poroonnee hatehed was el

hizher - Lyvadlpar sind Changsc Manga thay ar Guardaspur is Que
Pothe wors s the Tatter place having heen entively i the
sds of ki e redrer s wsing ey methodss whereas at the tw
e plaves they received eareful treatisent in accordance with

the prineiples Lad down o rhe. Bulletin, A M, Krerna )

V Frkoive My Frov e SCev gD 1 G BotLiv..
I

e artention s deawn o the et that i the provess of guf

aoveent leatder asned by thee HBormbay Pepartment o Agri

hotline . e practised in the mdigenons wav, considerahle lose
resits o mability o ntilize the <cum which forms on the
“Wtiee of the pane The <emn amonnts e ahow forty pounds
B vy ome thousand The, of Jutee handled and the Department.
W former leatlet, showed that halt of this loss might be save
Wy e nse of g seunt stramer, The present leatlet deseribes o
Proce \\'hp"pb.\' the remaining rwenty pounds, stead of lwing

']wa AWAY ast s at 'm‘w“[. may he cull\‘vl‘(e(l nto a \‘alualrle
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cattle food. The process, together with information on ti«
proper methods of teeding cattle with the product, is given as
tollows —

Mix an equal quantity of water with the straived seum, and
bring the resulting liquid to the boil in a gul pan. Any ol
rejected pan will do for the purpose.  Ax soon as it boils, fine
powdery mrgass should be mixed with it i the proportion o
one part of meexs to tour of the oviginal scum.  The fre is the,
immediately stopped. and the whole mass is stired until it i«
fairly cool.  Then it = spread out on hard ground in the sm
until thoroughly dry.

The fodder produced in this way 13 a very rich food, easidy
digested. Tt can be fed to cattle, at the rvate of cight pownds
per head per dag—four poundsin the merning and four pounl:
in the evening.  The seant-neal soprepared from the vefuse o
one i boiling furnace is quite enongh for all the bullecks
requived to work the mill supplying that tarnace and for e,
will entirely replace the satfower or other eake now give
Where o1/ making ix carried on on a lavger seale with a power
mill, it has been caleulated that the cost of the sevpemed s
about twelve wnmas per one thouwsand poundds of the produe.
It can then be fed to farm eatde or can b <old Even i
price, tor sale. be tdien at so Jow a figure as one hundew
pounds per rupee, it means a retarn of [ 10 per aere, ens i
about twelve annas only to make,

There 15 no dithenlty e feeding it to eatthe] provided e
meal is quite dry. Teshould not, owever, e left over dll
monsoon, s it then hecones moist, and the cattle do pot s
readily. It should not be fud v catthoin larger uantities s
four to five pounds per head at one time, (A MeKerrar)

.
. @

Stuar Ixpusriy 1x 11E [snash oF Naros,—We have rec 0
a copy of Mr. H. S Walker's account of the sugar indus: v it
the Island of Negrox

Nezros is one of the smaller of the Philippine grow ad
has an area of some 2,000 sy miles and produces some 1100
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toais of sugar annually, which is nearly all exported. It is thus
anong the smallest of the producing centres,

The cane is grown prineipally i coast lands, the soils being
Javaely of voleanie origin, Nearly all the cane is a purple variety,
It is reproduced either from tops only or from cuttings of the
whole cane it is cut after 9 to 14 montlys growth, The Juice
eontainis from 15 to 15 or 19 of suerose : quoticnt of purity is
abint 20 o 90 it s therefore of wood juality. It is generally
free from disease, but ~utfers from liseet pests to & certain extent,
The outturn of sugar variesa wood deal, n;mu;ly, from half a ton ty
as maeh as 0 tons per acre, andd averaces about one ton.
Manures are but little used and the cultivation s inditferent,
Constiderable Tabour dithieultios are met with,

Recarding manutacture, the cane j- pressed in either steam
drivercivon mills of - British wnatacture, or in witlls, driven by
water power o eattle power - ot tise the first named greatly
predominate. The juice is boiled down 1o 4 solid raw-sugar,
which presmably resendbles Tudian - var, o a series of flat-
hottomed open pans, the process Teing apparently vers siilar
o that commonly rinployved by the suzar hoilers of the Western
Bistriets of the United Provipees, o] W LEATHER.

.
.

AN erovEn METIon oF ~owise Maze - Maize is 4 very i
vttt erop i the western part of the United Provinces. It
Bosown s rades whien tie raine hreak, but a certann amount is
pue i May o and carly June after the wround has been
m"fiﬂwl The ~eed s sown either broad-cast or is lh'n[)p(‘d mto
the Bnrows behind the plough, oo raws 107 ta 127 apart.
Later on e evop s weeded and the maize plants eat out where
thev very thick tocether. The erop grows luxuriantly on
Lok ol amd attains aconsiderable he ht.

Hl\lll" Sonie \]I”ht know! rl]"t‘“f the methods of maize
eultis umn i Aneriea it ocemrred to me that the cultivators of
this rele wepe growing their erop much too thick to get the

best 1 ults o test this, experiments were made on the farn
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at  Aligarh in 1909, Une series of plots was sown ity
ordinary way. In the second series the seed was sown in lines
2" apart and later on the plants were thinned out to about |
apart in the rows. At harvest titne, the second series vieldod
107, more outturn than the fiest.  This meant an mercase o
about Rs. 12 per acre.

These results were brought to the uotice of Zewindars il
cultivators and many expressed then willingness to try the new
method of sowing.  Returns now to hand tromw the distriets o
Etah, Aligarh, Meerut and Sabavinpur indicate that the methnd
has bctn very sllccu»‘ﬁll. [t 1= hn[ml 1 \\'iH .\])l‘«';it' constderahil
thix vear. It inaddition to wowing inlines, we e ndie
cultivators to do reular intercultivation, wo stll creater nero

i produce will result. (AL F Pond)

.
e .

P oy Con PESIS IS CoNNECHON WITH i R kan Saow s
T sone of the shows where prizes are given o the beest milkn
cows, the practice 1= to bring the cows to the show gt o
the evening previous to the “how where they are milked o
evening as well as again on the following movning The ik
atterwards weivhed and s the sample s tested for poreentive
hutrer £t This i~ not s fadr Gest beciuse the comes e uet
their sl surroundings and are consequently eveitad o [e e
senerally heen the expertenee of dadrvien ihat when AN
are taken trom their honne sarronndings and mitked nea steae
place amidst exeitement. they do not vield their usuad quetn
of milk.  Guood milkers are eapecially nervons e tempersas !
andd sueh cows are more casily wpset in shows and computition
fu order to overcome these ditheulties ';r:u'lin'r' 15 eoming mt
\'uguf;in lmrtsut' Australin by wlieh the cows are milked o

their wsual surronndings under the supervision of - offiees
the show or c-r)mpet,itinn both 1 the rningy and cvemnz 4
day in the two weeks previons to the Show, and the dan's hatt!
pr()dUCtim\ i« taken as the Dasis of decidine the cow's ,\""“‘

(Epiror.)
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Briery or tiE Brreav or Fooxomie avp Social INTELLIG ExcE
of tiE INtersatioNan Insiirers op AGRICCLTURE, Ta1 Vorrye,
Noo 1 SEPrEMBER 1910,

Tue International Institnte of Auriculture publishes (1) a
menthhv Bulletin: of Avricultural Statisties, (2}« Bulletin of
Acviealtiral Tuteilisence and Discases of Plants, and (3) a
mentiy Bulletin of Feonomic and Soeial [ntellicence.  The tipst
mimber of the Jast of these is represented by the volume pow
e reviey

T the words of the preface the object of these bulleting is

St collectand publish all intormation bearing upon the working
fhesaperative societios and other sarieultural associations, in
crder e Pedlitate their orzamisation and development and to

v Fioln apon the niost prossing problems comeeted with

e and o] matters” 1y the prosent volume, the
Cortes dealt with ape Crermany, Nustric, Denniack, the United
Sttt ol Nuerien, Great Britain and Treland, Ttaly and Japan,

Fack, K'lllllltl'_\‘. e lu‘inj__' u.‘nnumir.‘lnl\’ atud l!1~]itivzl“)‘ imiv]wlldell!‘
odalt with wnder five duteront heads  The first head detajls

i i IHH}_:K'A])IIi«' and ~octal 1'«1]1‘“!';”1'_\ ot thi <‘<»HI|!I’_\' n Hl‘lil‘l‘ to

e e relations of thes 1o the spreitic character ol ats agr-
SO MrZantsations Thus, i1 diselisaes statistically  sueh
LIESARETN

As territory, and |m|nul:\l\un. nwu[»:nium ot the pvﬂplt'.
fart

boaud death rate, Hliteraey, cniwration, division of Jand arcas

Pandle vinevards, oo, privcipal products, elasses of Tandholders,
ek CONSUA fishieries. mines, nanadietires, navigation: and
land COmIneations, finane, mentey sl wetghts and measures.

Uit e second Bl e prosemted short studies of ionographs
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dealing with a part or the whole field of the agricultural orgu.
isation of the country. Thus in the present volume, under ti
head of Germany the first study ix an interesting historieal wid
statistical sketeh of the present state of agrieultural co-operatioy
in that country. which details the lite and early Tabours of
Raiffeisen. Schulze and other pioncers in the field of scientif
co-operation, with special reference to the Raifteisen Bank
System.  The second monograph deals with another characty
istie form of eo-operation in Germany Co-operative Land Credi
Societies—the ** Landschaften " and = Ritterschatten.”  Similurly
for other countries under this head, =ubjects of the wreatis
importance in connection with co-operation are dealt with, Thew
monographs ave accompanied by statistieal tables viving varied
information of the highest inportauee.

The third part deals with such problens and foets as are o
immediate importance to the working of the various orgatisa
tions and will in futare give special attention and promimence
any new measures which have heen found usetul fn extending e
objects of these. Unider this head, 1o e ense of Germany, v
tind discussed Co-operative Eleetric Light and Power Sovieties
an attempt to supply suburhs and rvarad distiets with electe
power, aud i the: cise of [tady anaccount of the oruanisalion
a Central Bank of Cooperation and Labouwr. The fourth paos
deals with current up-to-date wews of the cooperative e
went Lt gives account of recent legislation in fivour of gt
cultural organisations. wakes veforenee to the work accomplhislee
by the most suceesstul federations and 1o e resolutions wii
they have passed, gives any other ttems of news of mportae
and tinally preseuts e bibliogeaphioal summuey of the T
books dealing with the co-operative movement. The fifth g
deals with subjects which, althoush wot bearing diveetly onwn

.

cultural co-operation, are vet of greal muportanee tooag i

turists.  Such subjects inelude agriendtural legislation, the or
isation of markets for chemical manures, seeds, implements,
and also the development of  non-agrieultural  eo-opera it

societies.  Thus in the present volame, we tind under this el



REVIEWS, 185
wich subjects discussed as * The New Law on the Sale of Land
e Small Lots i the Kingdow of Bavaria™ and «The New
Logislation for the  Preservation of Peasant Properties i
Anstria.”

The present volume deals wigh agricultural Co-operation
onlv. but o future nambers it is proposed to tuke 1 agricultural
mauranee o all its forms and in due coupse NOn-Co-pperative
agrieultural eredit,

The sources of information used |y, the publication of
Bulletin ave cither (i) offieial. . csupplivd by acovernments oy
amler thenr rr>|nﬂl.~il»i“t)': l\'_") t‘lrmlllunic;itf;(l ll.\' .\«Awiutif;,\ Cl-
operative or otherwise s and (310 ohtaineod from the pubilications of
Al kinds whether otficial PEIVite. o festied by ssociation., A
eotmplete st of authorities js quoted at the hoead of encl seetion

It nerld seareelv be wand thn this Balletin i~ a pece of wark
ot the highest dniportanen, Compaled fron the most relinble
sorees, 1t deads with acricultnral ceononies ot every point of
view  historiead, statisties] s Fewislative waid s 0 s of
comparing the npthods of cosoperation in vesue i different
eountries, 1t wali dee cqually useful o sieulturist and official
Fie Chicl of the Burean MG Loreszoni in lis preface ex-
Prosses a desire for creater eollaberation Tetween the Govery-
ents and Societios o the one hand wed the ~tath of the Burcan
ai e other. Tt is 1o e Beped tha, considering that the work
N Suprene guternationad dmpeortanec, fis wisk iy e tully
Fadied T e faure (N Mo Keesas

.
.

Prvvieas v i e Pesersse iy Markas, sy Averen
Ciatrerioy, Dirgcron ar Isovsoess Mankas, (A Paven
CONTRIBUTED 1o tie INnestria, CONFERENCE HELD A1 A1LAH-
VAl DeckMuer 1910))

T ohivet of this paper s v te put oon record what has

WY heen done and o suewest the dircetions v which pro-

st on qhe engineering side of the question is likely to facilitate

PTG sated that a regular attempt to use oil
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engines tor punping water dates in the Madras Presideney frow
1902 when there was only one oil engine installation worked by
Government.  Rapid progress has sinee been made in this dire
tion. There are at present more than 250 pumping plants erveted
both by Government and private individuals,  Up to this tine
oil engines working with liquid fuel. which ix the restdue ey
after the distillation of the crude petroleuns were employed
But recently suction gas plants amd gas engines working with
charcoal are Dbeing introduced. The tntroduction of  stean
enwines does not seen possible s the price of enal i prohibitive

It is caleulated that these pumps irrigate about 12,000 acres
of land, Tt is ditheult to arrive at the actual cost of irvigation
as 1t depends upou a large nunther of faetars which vary with
almost every  instadlation. Tt 15, however, roughly estinimted
+ R~ 30 per acre per anuuin.

M, Clhiatterton takes notice of @ was pamp newly invent
by Mi HoAL Humphrey, The ehiefadvantge of this machis
is that the iventor hias suceesstully combined batli engne and
pump and T practically climinated the movine parts, ther by
saving the expenditure on wear and tear o habrieation. The
construction of this machine s very simple and My Chatteyra
|.upf;.~ that 1t will conue 1o '_'v'nvl’ul u~c in Indi

It~ l‘t:pul'lb'il that =one illlill'“\L‘Ill"ll{‘ have abso beeu el
i the old methods of litting water In madifving the constrnenio
of the common Tt pump so s to permit it to be worked with i
laose titting tubular piston Tt can by worked erther by TIRTIAE
power or by s smadl power engmes By manual Jabour 1t v
radse Hroms 2000 to 2000 wallons of water per o Ttas e
suitable tor the focality where thee snpply ol water e st

Mr. Chatterton suggests the conplovment ol @ eommon engie B

drive a nmmber of such pumps stated within a Foasott bl
distaner which can he conpeeted byoa wire rope. The et ied

suggeswl 1< stnilar 1o the one cmployad e the oil tields
Clalitormia.

The use of weehanical a thods o prenprng water has Jeoit

a eonstderable erciee i the mmber of wells 1o the Mo
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FProsideney. .\ large avea o Jand By ing an abundang supply
of water has also heen diseovered Considerable work hax been

done o this diveetion whielr s capable of further extension, —
ok, )

.o

[viesty Revoki vor tnr Fior Crop Yest 100s 00, o THE Ny

Cavar Tacar Loass Sonese, Pooxy Disrriey,
Svaakcask i~ largely crown an the Ll Irigatd by the

N canal, and its t‘ulfi\zltiun I~ very lnl't»ﬁlulllf_'. bt Ul aceount

o the poverty sond rnoranee of ety ators most of the profits

find then wav into the pockets of e sl op mionev-lenders
| j ! ders,

who ot only chitrae Hean v ranes o anopea bt s compel the

cultivators to purelase the neannres, stiel s oibeake <, oe and 1o

<ol produec thn neh thenn chiare iy ey, oy brokerage.

Theveauht s thar VERY oo arain o prohiv s ovdivarily len
e duvaton sand iy epee Years s pacticallv il Wi,
Cr i te e the enlivators el vasier Grins and  to
et theme therr well can e od prentssihe biovernpnent of Botnbay

“etoned ne 908 W sehonie i advacing el g sugareane

sltvators of the N ol Th proveipal fratire of this
s i e enlincator B by Goverminont s acked
wirlm_; fiis preciice o e Gonorment ~hnp for sales This

s asdogh]e [, | ST prvient o the o

Mavde by Hu\»-rm“«rm FUTI ST the enbtivinog the h EAAY “l'l'l\'('l'

sz and othier charees Loyiod by Fecad oo Arrangenients
0 e oy distribntng b cado ~ 1o cultivators at fugr
[TEEN '[‘h.- report l;|-‘4|)| U~ ~hows 1t th ~eheme fras iroen

oind LWk winl, shevess Lodns e civen o a long term
P Short Gerin bueas Lozt Toans are aven to cpahle

e enltivasor o, Cotinenec npd .-uml;lwr his Operations froni

o line 1, lhrvesting and s repavahle withm 16 months,
vl DOt ternn o g sl st e purchase
o annre apgd tor 1'!‘1]\']]“: gperations, and ure 1'|'}\e(}'alwlv
Withiyy g0 months Nearlv oo cultis ators took advantawe of the
“hey, amd ot gy profits. ansms o R o o Re 300
fren e the AVere et |l|‘ufi[ |m|||:_: Re  an per acre This



188 AGRICULTURAL JOURNAL OF INDIA. (VI

compares favourably with the profits on this crop reaped iy
other parts of India, which vary from Rs. 18-8-0 per acre n
the Punjab, to Rs. 118 in Lower Bengal.

The scheme 1s thus likely to improve the material eonditioy
of cultivators in these parts in course of a few years. Severd
instances are quoted in the report which show that some of the
cultivaters finaneed by Government have made sullicient profi;
to defray the expenses awd to liquidate their old debts.

The question ot finding a suitable ageney to take over fron,
Government the work which is being cavried on under the schen,
is engaging  the attention of the Giovernment of  Bomlay
Pending a deeision on this poiut the present aperations will 1.
continued. (Eprrok.)

v
* s

IsprovEMENTS 1N AGRICULIURE 1IN SoUTHERN [NLia (4 parkn mev
e Levrstrie Coveerexce, 190~ Manras). By My M
B Raverisuya Ivewe Hoion Corgt Vaxkin asp SECRETWY.

Distitr Acriernrreanl Associaioy, TiNNEVELLY,

Tye subjeet of this paper s to show ho Iprovements
b etfieetead i U vt tueal industey of Todia i ceneral
Southern Tudiain partienbas - Afteraoshort e wlaetion i whis
it is pointad ont how the ftners in the United States of Annris
and otter wlvinesd eountries of Sarope are waking Targe g
l)}' the :Lpp“":ttinn of  selener to ;x'_'l‘i--ll]llll‘v. e author deseriins
i detadl what improvements are possible i this conntry e
variots lues of aperations trom pro-paration of the ndd o han oot
i the erop. Hosobserves that i sone parts of this conntry e
acrienitural practives we <o ool that it s dithendt to sueaes @
Hnproveent, but at the saoee tinee he holds it as o faet il

owitie to the want of knowledes on the part of the ryot of 1

vl

priveiples of agvienlure, the acevienltural practices have rene

alinost stationary during the fast thirty vears, and that conse?
able improvement is possible by adopring mmethods of prove

valws The tollowing are most of the salicnt points of dmpr v

r

Farming stergested by the author as applieable to the cireumst

of this eountry.  They are in substanee such as have been ¢ Sl
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o iovernment farms and are being recommiended by the Depart-
it

The land should be ploughed deeply by an hnproved iron
Plun;h whiclustivs the soil toa great depth. which is an advantage
ver cotmtey plough To aive actine tilth a0 grubber or culti-
et or aeountry plough can be used. Thoush deep ploughing i~
at often neededl stivring of the soil to some depthiis “(.‘(;'{_‘,'\‘S('u.y.
fenahle 1t to receive a Large portion of vidnfall a thing absolutely
S especially e dvy arcas. Tt 1~ desirable to enclose hm(i%
with fenees as far as possibles bt what s more neceded is that all
e Jands ineluding dev lands shiondd be divided into plots and bun-
dedwith smallenmbankments toallow the v water tosink into the
coil.and G minimise the risks of the ol fotdisers being carried
away by the tivst pains, Tl Ld shoadd be frequently: harvowed
o prodaee i soil maleh o avant evaporion o medstare fron
e soil. The anthor reconnnetnds for this operation the country
~Guntaka, "ol the ceded districts or the ew harrow designed by
My Sampsen, Deputy Diveetor of Agvieutture, Madras, The
application of Tmus or vegetable matter expeially o drv lands
iemplisisd. For this purpese not only beguminous erops
Jionhd b raised on e Toad el bue o provide Leat manare
fecames dike Lol (1 pivasen popere s Cirssen
ity oo it G e crown v adl waste unendtarable Tands,
Considerable stiess is Baid upeon the vadue of conserving eatthe
e, ~olid and Hauid, which s oAt preseit wasted i burning
ot otherwise. For coneentiated nonnres when necdeds olbeakes
ael b s i the o of bone meal are recainmended, Sowiny
Boenbd b dome i dieills i this feeilitates interenlture, which s
ey ol only to aerate the soll bt also t canserve mois-
e [y transplanted p;ul«ly, l|:m>pl:mt:uion with single soed-
lines s e profitable than that with a huneliof 10 or 12 which

I~ oty

e extent eommon 1o Southern Tidia, - The value of
Wik selected seed, observing rotation and growing variety of
s fully explained. Finally the author Jooks to Govern
e oy ]It']l] |1\ nlwni“g wed farms for distribution of selected

edo by investigations and experiments in various agricultural
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stations to find ot improved methods, by disseminating resid
of proved value throngh pablications, demonstrations and agr,
cultural  associations and by spreading agvienltural - edueario
among rural classes —(Korow)

Brerterny ox Exrovorcaica, Reskanrcy

This bulletin is issued by the Bntomological Researveh Copyy
mittee (Tropieal Africay appointed by the Colonial office i
deals with the insects of Africa whicl injure men or domesny
animals by conveving or causing disease, or whieh attack ceonon
ieally valuable plants Three nubers have beenissued. dared
April, July, October, 1910 each consists of ahont 80 pages wit]
about five plates. and the paper. print and plates ae exerllem
The subseriprion is small. renshillings for the fiest year

Thf‘ bulletim i~ ol nterest 1o v'lllulnu|m_'i~l~ i all prarts e
the world as well as to pesidents in Afviea 10 is not meant e
lmpul;u‘ bt is a record of setentife work,

The tivst number commences with o paper on = The Prpa
Srages of West Atrican Calicidie 7 with seven plttes o papr e
the  Blood sueking dipreie et with e the Bastom and S
Eastern Abvasinia followssond then = Nates an twa Woear At
Hemiptera mjurions 1o Cocon N coccids and vt thes s
Afvicn e deseribed, o new Condidodia and the number oo
with w uote on parstsites of wild sk wornes ol o dist ol edh
tions received

o

T}\(- wq_wm(l ||u|||l)v1 wtn'n\ \\ifll ahneeoannt af f}l" ”"H\ e

on three H})L‘(,"l"\ of Mos o the Dhiononmiies of tao ~|nw“|~u~ ot T”\‘ A

o

tollows, then o surves of the npe portant families of L1
an aceonnt of womealy bug injurious to the Lebbek trees of Caie
and motes on the linbits of Glassina frsea

The thivd nwmber apens with an acticle on West AITEE

trit-Hies }l)' the Divecton of the Medieal Bescareh  Instinub
L{lglh. the habits of (s wrsitan < are deseribed, aed o

. B N . . . . . - . N ' na
aceount is given of the investigation into the origin ot sleepitiz
ckness infection in the Luangwa valley o and the movenen

. . . B . g ol
o (ossing morsitans are deseribed as well as the seale inse
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Uoanda s there e comments by My Green of Cevlon on the
atlier paper on Ueanda Ciweeida and precis of l"f]l;n‘f\ ~ubruit
ted h.\' distrivt residents «‘Hl!('t‘l'“ill;_{ Troten ﬂ\ and eattle diseas
i the Nyasaland Protectorate. Notes anvarions topies concluds.
the number.,

The publication way Gl a0 usetul purpose i attording o
pedinmn for papers ow Glussd and ather bitine Hies and it way
b hoped it will ultimately contine itself o one line, It mu\“r
cither heeome purely economie, needical or faoanistic of Africa
g publication can successfully eover the whole ground. Ta
pedical men intereseed i bt Bies the bulletin will be of value
amd it <hould tind s place tosome of the Tihraries in this countey,
Thie thres nunihers are rather miso-d, har it miay b hoped rh.:n
the hulbetin will eventually find s T and fill & want,. Enton-
logrieal ireratmre wrows <o fast that 1t i< hard to Keep track of Iy
all, hut at i not ditficult o tollow a publivicion that his qCline of
it~ own and keeps tait which this balletin should eventaally e

(L0 M. Lernran )

A Movoararn oy e Crencna o Mosomrors By Fren,
Vo Tarowse Vol Vooppo oy s o< platess London,
tlos Beted Meoronc (N2t Historvd Praee vE5n
Waey Mr. Chawberlain <ent ont his crrendar from Dawning

Streel o IsOs I‘n“u«[ing Al Colonial antheritios 1o be I_Imnl

viiotich 1o take the Necessary steps at vear v eanvenienee 1

B calbectioms nrade of the winged insects Cwhieh Bt mien

arsnimals” we doubt whether even Entonselawists foresaw the

St importinee of the isstes imyolved ar the vast nuniber of new

torms whieh awaitod imvestigation. At that tinwe the species

vecorded from Tndia totalled fouronly. To 1900 Colonel Gilex was
abli 1o record B2 x!)(‘('i('i and stated m the Journal of the Bﬂm'vu‘\‘

Nural History Society (Vol XTHL p 6o that he had = lirtle

dont the final total of s‘.lm-iv\ will be found not far ot a hundred.”

This - <timate ean only be deseribed s 4 medest ane . we know no

fess i 168 different species or varieties suticiently distinet ta he

eninted worthy of a name and which oceur within the limits of
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India, Burma, and Ceylon.  Nor have we any grounds for co
sidering that this number is more than a fraction of the form.
actually present. In spite of the good work done by many iy
vestigators in [ndia during the last deeade,our knowledge of Indin,
Mosquitoes from a systematic point of view is still very serappy
and incomplete and the constant stream of new discoveries .
the best proof of the many other facts awaiting to be diseover|
All of us who live in India are only too painfully familiar witl,
the appalling loxs of lite and health caused annually by wmalari
and other mosquito-borne diseases. At the present stage of
our fight against this loss 1t ix important to have at our commi
every item of information that we ecan gather about mosquitoes
in India, and every rvesident in India ean help in thiso T
the preface to the volune under review we read  —The loeadi-
ties from which new ecollections are specially desived byt
Musewn ave . . . . East Indies. ™ We can all help by colleeting
mosquitoes and sending thew in to the British Museunr witl,
notes an their oceurrence, »o.. where found, whether in bunwalows
or in jungle, at what time of vear., whether they bite and, it <o, @
what time of day, where they breed what preys on them, ot
_\[nxlilli[lv'.\‘ are lllJ.lllll'lt')u.\ n Tnddiac ke the }mul‘. l]lr')' e
always with us, in the hills or plains in the hot weather. th-
rains or the winter, awlaceurate notes on the distribution awd
habits of even the commonest species will beoweleanie,

Ttis greatly to be vegretted that the classitieation of 1
Calicidie shonlil have heen earried out hithertn on characters
of = trivial a nature as have been emploveds Tohis introduction
the author tells us that = the avstem of classitication by SRS
structure apparently works out well from a practieal poin f
view.”  From the point of view of the ordinary non-entom
cal inquirer who only wishes to be able to name his specin

we admit that the use of a purely artificial system of keys | il

on seale-structure i= as good ax any other, but we cannot eon el
that the scheme can be considered sound from a strietly seies Ui
standpoint.  Such a multiplication  of genera based on 10

characters coulil only produce a state of chang were it appli At
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the classification of any other group of insects.  We doubt also
the true affinities of some of the species thus artificially brought
together and would instance the two species given on page 227
wieler the genus Paeudohownmdine, one of which veeurs in North
America. the other in Ceylon, two faunal regions which otherwise
have practieally nothing in connno,

The present volume ix especiadlyv valuable as coutaining a
seneral vésumé of owr knowledge of (e Mosquitoes of the
world, the new species or those described sinee the publication of
Volume IV being deseribed at Tength aud the others briefly noted,
references to literature and localities being recorded under each,
The book 1s thus a eatalogue of practically all the species known,
grouped e the systematic order considered nost natural by the
author after bis long study of this fanih

We note by the way, that the author states iy his Intro-
duction that he * hax lml.\' bey able to devote his ]eisul‘e hours ”
o this study. Surely it would repay us us a natfon to devote a
little more serious attention to the stady of inseets which gener-
ally pav only too much attention 1o us

We cannot conwratulate My Theobald on a happy seleetion
Al sonie of his generte amd specifie names. (Clivionypin, lophii-
redralis, etes, are harbarous hyvbrids between Greek and Latin,
wiilst nanges like Srectoiein s, e aduadad o el leptasmio-
P whilst unnece<sarily Tongand cunibrous, donot seem to
possess the vedeeming mierit of pointing ot any special character
which may assist the student i recounising the speeies concerned.

There ave. on the whole, fow misprints, bat Eastern localities,
= usual gy lmr)k.\‘ of this charaeter, often wel transfornmed into
ange shapes: thus., Pundaluovi hecomes Pundabroyva (p. 221,
L7). Bhim Tal becomes Brim Tal (p- Lans Loy, et

We notice one error of reduplication {richorlapedius
Fosiore The, fron Peradeniya, fizuring in two places, on page 262

W again o page 269 (T, Baisskisoe FLETcnER.)
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32 | Annual Report on the Experiment- Department of Agricul. Government Centraj

al Work of the Dohad Agricul-
tural Station, for the year 1909-10,
Price, 10 annas. ,
Aunnual Report on the Experiment.
al Work of the Gokak Canal
Agricultiral Station, for 1909-10,
Price, 8 annas, _
1 | Aonual Report on the Experiment-
al Work of the Mirpurkhas Agvi-
i cultural Station, for the year
i 1999-10.  Price, 7 annas,
| Annual Report on the Experiment-
i al Work of the Daulatpur Re.
{ clamation Station, for the year
|
[
5

B

20

3

1909-10.  Price, 10 annas.

Aunual Report on the Experiment
al Work of the Manjii Agricul-
tural Station, for the year 1%9-10.
Price, 4 annas.

7 1 Annual Report on the Experinent-
al Work of the Lonavla Agricul
tural Station, fer the year 1904 10,
Price, 4 annas.

3 Annual Report on the Kirkee Civil

Dairy, for 1008-10. Price, 4 annas,
39 Annual Report on the Wark of the
i Agricnltural College Station, for
1909-10.  Price, ¥ annas.

 Annual Report on the Experiment.
al Work of the Ganesh Khind
Botanical Station, for 1009-10,
Price, d annas.

Annual Report on the Experiment.
al Work of the Bassein Botanical
and  Agricoltural Station, for
1909-10.  Price, 4 annas.

An Examination of the Seed Snpply
of the Broach District. Bulletin
No. 37 of 1910, Price, 4 annax,

43 Experiments  with the Water
Finder of Mecsrs. Manstiold & (o,
in the Trap Area of Wostery
India. Bulletin No. 3% of 1910,
Price, 5 annas.

A Feeding Meal from the Neum
obtained in %l Boiling, Leaflet
No. 5 of 1910,

45 Guinea-worm. Leatlet No, § of

1910.

46 Report on the Operations of the
Agricaltural and Civil Veteri.

nary Departments, Madras, for |

the official year 199-10. Price

6 annas, '

The Conservation of Cattle Urine.
Leaflet in English, Tamil, Telogu |
and Malayalum,

48 Experif_mces of Single  Seedling
Planting. Leaflet in Englisiy
Tamil and Telugu, "

49 Useful facts learnt from the |

: Experimental Cultivation at Talj
: Yaramba. Leaflet in Canarese and
Malayalum,
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Press, Bombay.

Go D Mehta, 1.ag, ra.,

Noha L N,

H. K. Mehta, M4,

Department  of  Agrical.

tare, Bombay.

Ditto

Department  of  Agricul.

ture, Mudras,

H. €, Sampson, 1se.
Kolandaveln Udayar

H. C. Samypson, B.se,

Ditto.

Ditto,

Ditto.

Ditto.
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Ditto,
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Ditto,

Ditto,
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w1 Useful facts learnt from experi- H. C. Sampson, nsc  Gover _
| mental cnltivation at  Palur, ! ! ﬁ:d?;ﬂ?m Fress,
i Leaflet in English and Tamil. |
51 Light Traps, Leatlet in English C. A, Barbar, w4, KoL s, Ditto.
{5,
32 Indisidual Maowring of  Paddy, H. C Sampson, B3¢, Ditto.
Leaflet in English and Tamnil.
5% Practical Lessons drawn from Ex- R, W, B. C. Wood 8,4, .. Ditte.
periments at the Central Farm,
Uoimbatore. Leatlet in  Tamil,
Malayalum, Telugu and Canarese.
3t Useful facts learnt at Koilpatty., H. U Nwupson, b.se. Ditto.

Leaflet in Tamil,

53 Repoert on the working of the
Department of Agriculture, Cen-
tral Proviores, for the year
1909-1)  Price. 1 rupee.

Report on the Agrieuitural Sta.
tions in the Central Provinces
and Berar, for the year 1909.1,
Price, I rupee.

57 Report on the Management of the

" Provincial and District Gardens,
Central Provinces, for the year
1909-10.  Price, 8 annas,

The [mprovement in the quality
of Wheat exported from the Cen-
tral Provinces.  Bulletin No. 4.
Price, T rupee,

Agricutturad tCutetls— A monthly
publication.  P'rice, 2 annas per
copy.

Annnal Report of the Depart-
ment of Agriculture, Eastern
Bengal and Assam for the year
ending 30th June 1900 Priee,
8 annas,

Asnual Report of the Dacea Agn-
cultural Station for the year
ending 30th June 1910, Price,
2 annas,

Annual  Report of the Jorhat
Agricultural Station tor the vear
ending 3ith June 1910 Price,
Jannas
Annual Report of the Rajshahi
Agricultural Station for the year
ending 3Mh June 1910, Price, |
2 annas.

Annual Repart of the Burirhat
Agricultaral Station for the year
ending ith Junre 1910,

Annual Report of the Shiilong
Fruit Garden for the year ending

. th Jane 1910,

% Annual  Report of the Upper
Shillong Agricultural Station for
the year ending 30th June 1910.
Price, 2 annas,

¢ - Annual Report ou the Tropical

. Plantation at Wahjain for the

| year ending 30th June 1910
Price, 2 annag,
t'entral Seed Depot, Dacea.
tet No. 2 of 1910,

Department of
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69 Hints on the Cultivation of the Fig  Department of  Agvical-

ture, Eastern Bengal and

Leaflet No. 4 of 1910,
Assam,

Tree.

Departioent of Agriculture,  ture, Burma.
Burma, for the year ending 30th
June 1910, Price, 6 annas,

Scientific Report of the Mandalay
Agricultural Station for the year
1909-10

72 Papers on the Manufacture of Jag-

gery from the juice of the Toddy-
palm with special reference to
the effects of the Induastry on the
Timber Supply of the Dry Zone
of Burma, Bulletin No. 3 of
1910. Price, 2 annax.

3 Agricultural Surveys, No. 2 Sa-

gaing District.

Ditto

-a

Ditto

bitto

Ayricaltuial Choigtriy.

74 The Salt Lands of the Nira Valley, Harold H. Mann, tusc., & Government

Bulletin No. 39 of 1910 of the VoA Tamhane, L. Ay,
Department of Agriculture,
Bombay. Price, 5 annas.

75 Manufacture of tfur. Leatlet No. 3 (. 8. Taylor, b.4, and N,

of 1910 of the Department of
Agriculture, Bengal.

76 Useof Shallow Pan fort/wrmaking. N, (. Chowdburey
Leatlet No. 6 of 1910 of the
Departnient of Agriculture, Len
gal

C. Chowdhury.

77 The bomposition of Indian Rice. David Hooper, r.c =,
The Agricultural Ledger No. 5
of 1908.09. Price, $ annas.
Moyeolongiy,
78 | First Experiments in the Treat- W. Burns, p.ac.
| ment of Grape-vine Mildew in
the Bombay Presidency. Bulle

tin No. 38 of 1012 of the Depart
ment of Agricuiture, Bomhay.
Price, 11 annas.

| The Ring Disease of Potatoes.
i Bulletin No. 1 of the Mysore
i Department of Agriculture.

{ Diseases of Areca Palm, I Kole-
! roga. Price, 2 rupees.
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L. C. Coleman, M.a., phoo.
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Eeanomic Botay,
81 Millets of the Genus Setariain the (. A. Gammie, F.1.~
Bowbay Presidency and Sind.
Memoirs of the Imperial Depart-
ment of Agriculture, Botanical
Series, Vol. IV, No. 1. Price,
1 rupee.

Enfomalugy,

Fasaler Poka.

Text-Book. C.C (¢ :
(Bengali). ¢ hosh, 1.a,

i
70 Repoit on the Operations of the Department of Agricnl ‘

-cantd,

Where Published,

; Lovernment Press, Kav

ern Bengal and Assan

Shillong.
Government Pres.

Burma, tangoon.
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Centr i
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Bengal Secretaviat Pross,
Cadeutta,

Ditte,

Government I’ rintin,
Indir, Calentta,

Government Central
Press, Bombay,

Mysore Government
Press, Bangalore,

bitto.

Mesara. Thacker, Spink
& Co., Calcut(a.

Indian Gardening Assc
ciation, 162, Bowbazar
Street, Calrutta.
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r ell Lefroy, M.a., Gaver it
L ¥ e | Yoyl bt s Gosemment Brning,
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&3 The Rice Hispa, Leatlet No. 11H. L. Dutt ral Qarrntat
of 1910t of the Department of Bégﬁ}&:uetanaz Press,
Agriculture, Bengal. } e

45 The Rice Fulgorid. Leatlet No. 2 Ditto Ditto
of 1910 of the Department of :
Agrienlture, Bengal.

s Sugar-cane Borer. Leaflet No. 3 Ditto Ditto
of 1910 of the Department of '
Agriculture, Bengal.

«  Pests of Pulies. Leaflet No. 4 Ditto Ditto.

of 1910 of the Department of

Agriculture, Bengal,

s The Rice Hispa, Cultivator's Leaf- Department of Agrieniture, Gover
let No M of 1910 of the Depart. Biv):rnm e
ment of Agriculture, Buima,
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Press,
Burma, Rangoon.

Ditto.

in Burma. Bulletin No. 4 of
1010,

4l quwt;v.ll Hints on  Bee-keeping Department of Agrientrure, Civil
in Ximla.

and Military

Bulletin No 2 of 1910, Puanjah, Giazette Press, Lahore,

92 Notes on the Silk-worm rearing in Ditto . Ditta.
the Punjab, Bulletin No. 3 of

191,

43 Some Common [nvert Pests which Department of Agricalture, Government
attack food grains. Leatlet Noo 3 B
of 191050 English, Bengali and  sam
Assamene.

Press,
tern Benczal and As.  Fastern Bengal and
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PUBLICATIONS OF THE IMPERIAL DEPART-
MENT OF AGRICULTURE IN INDIA.

[Tu B& Hab FroM Messks, THAUKER, SPINK & €O., Carcrrra]

sunnal Report of the Imperial Department of Agricultare in India for the year 190405,
Price, As. 12 or 15, 2d.

Report of the Imperial Department of Agriculture in India for the years 1905-06 and 1906-07,
Price, As. 6 or 7d.

Report of the Agricultural Research Iustitute and College, Pusa, including Report of the
Imperial Cotton Specialist for the years 1907-00.  Price, As. 4.

Report on the Progress of Agrieulture in India for the years 1907.09. Price, As. 6 or 7d.

Proceedings of the Board of Agviculture in India held at Pusa on the 6th Januvary 1305 and
following days (with Appendices). Price, As. § or 9d.

Proceedings of the Board of Agriculture in India held at Pusa on the 15th January 1906 and
following days (with Appendices). Price, As. 12 0r 15 24,

Proceedings of the Board of Agrienlture in India held at Cawnpur on the 18th February
1907 and following days (with Appendices). Price, Re, 1-2or 1s. 6d.

Proceedings of the Board of Agriculture in India held at Pusa on the 17th February 1908
and following days (with Appendices). Price, As.  or &4,

Proceedingy of the Board of Agriculture in India, held at Nagpur en the 13th February 1909
and following days (with Appendices). Price. A« ¥or 8d,

Proceedings of the Doard of Agriculture in India, held at Pusa on the 2lst February 1910
and following days (with Appendices). Price, As. 8 or 0.

Standard Curricolum for Provincial Agvicultural Colleges as recommended by the Board of
Agriculture, 1908, Price, As. for 5.

The Agricultural Jowrnal of India.—A Quarterly Journal dealing with subjects connected
with field and garden crops, economic plants and fruits, seils, manuves, methods of eultiva-
tion, ireigation, climatic conditions, inscet pests, fungus diseases. co-operative credit,
agricultural cattle, farm implements and other agricultural niatters in India. Iustrations
including coloured plates form a promincnt feature of the Journal. It is edited by the
Inspectar-General of Agriculture in India. assisted by an Advisory Committee of the stalf
of the Agricultural Research Institute, Iusa, Annual subseription, Rs, 6 or Ss.; single
copy, Re. 2.

Meworrs oF THE DEPARTMENT OF AGRICULTCRE 1N Ixpia ave
issted from time to time as matter is available, in separate series,
such as Chemistry, Botany, Entomology and the like.

BOTANICAL SERIES.

Yol. 1, No. 1. The Hanstorium of Sanfalum album—T4xT I Early Stages by C. A.
BARBER, M.4., F.Ls, Price, Re. L.
Part 11~ The Structare of the Mature Haustorium and the Inter relations
between Host and Parasite by C. A, BARBER, M4, T.L.S. Trice, Rs, 3.
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LI Noo L Studies in Indian Fibre  Plante Na.

. 1T, No. V. The  Bul-Rot of Pualme

BOTANICAL SERIES—(continued).

I, No. IL Indian Wheat Rusts by E. J. BUTLER, M.R., F.L5, and J. M. Havway,
Price, Re, 3,

I, Xo. [II. Fangus Diseases of Suzavcanein Bengal by E. J. BUTLER, MR, Fo1o
Price, Rs. &

I, No. IV, Gossypiwm ubtusifolinm, Rosburgh, by I H BURKILL, M.a. Price, Re. |,

I, No. V. Aun Account of the Genus Pyfhinm and some Chytridivcer by E, J, Buriry,
M.B., F.L.& Price, Rs 4.8,

I, No. VI Cephalenros virescens, Kunze : The Red Rust of Tea by Harorn H. May,
pses s and Co ML ITUTCHINSON, BA. Price, R, 4.

. 11, No. 1. Some Discases of Cereals vaused by Selerospord graminicolu by B.J

BUTLER, M.B,, F.L&  Price, Re, 1.8,
I, No. I, The Indian Cottons by (i, A GaMMIE, F.rs. Price, Re. 725,

IT, No. HIL XNotz on a Toxic Substance exereted hy the Roots of Plants by F,
FLETCHER, M.A., B.se. Price, Re. 18,

IT, Ne. 1V, The Haustorinm of Oler seandens by C. A. BARBER, M.A., F.LS. Price
Rs, 2.8,

I, No. V. The Haustorium of Cunsjera 1heedii by C. A, BARBER, M.A., Pl
Price, Re, 2%,

I, Ne. VL Some Experimentsin the Hybridising of Indian Cottons by P F, Fysox,
B.A., F.Ls. Price, Re. 1-%,

11, No. VIL The Varietal Characters of [ndian Wheats by ArserT Howsup, o,
F.L%, and GABRIELLE Lo C. HowakDb, M 8, Price, Re, 1,

II, No. VIII. The Mulberry Disease eansad by Coryninm mari, Nom, in Kashuir, w6
Notes on other Mulberry Diseases by B, J. BUTLER, M.B., F.l.s. Pro-
Re 18,

1, ¥o. IX. The Wilt Direase of Piceon-Pea and the Parasitism of  Necrasmiy
rasinfecta, Smith, by B BUTLER, Mok, b1, 5. Price, R, 3.

T, No. L Suwdies in Indian Tobacrns. No. [.-The Types of Nicotiuna rue
L., Yellow Flowerad Tobaeeo by ATHERT HOWARD, M4, A.K.Csy Bl
and Gaprienik Lo Co Howawn, aa, Price, Re, 1

LI, Neoo [ Stadiesin Lidian Tobacens, No. IL—="The Types of Nicatiana falo .

L. by ALBERT Howamn, \f a., 4.k e Fols,and GaBRIELLE L. (
Howarp, .4, Price, Ry 4

L~0n two varieties of N
Crotuluwria juneea, 1., by ALFERT HOWARD, M.a., ABLC.S., F Lo,
GaprierLe Lo C. Howake, sta, Price, He, 1.

111, No. IV, The Influerce of the Fnviverment oy he Milling and Baking Quatiti~ !

Wheat in India. No 1. The Experimente of 190708 and 1o By

ALBERT HOWakD, MoaL, FoLs L ML LEAKK, VoA, FoLs and GaBliinie

L. C. Howaro, s, Price, Re, 1%

in India by B J. Bricer, s, o
Prive, e, 2,

[, No. VI The Economie Rignificanca of Natural Cross fertilization in India by Arornt

HOWARD, Moo, &R0~ LS, GABMELLE [ C. Howanp, MA@

ABUUR Ranvas KHay, Price, Ry, § %,

IV, Noo Lo Millets of the Genns Sctariv in the Bombay Presideney and Sud by 3
GAMMIE, F.bos, Price, Re. 1.
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CHEMICAL fERIES.
The Composition of Indian Rain and Dew Ly J. WALTER LEsTher
Thoo., F.0s. Price, e, 1,

Thoe Composition of the Oil Seeds of India by J. W. LeaTten. b, s
Piice, Re. 1,

The Pot-Culture House at the Agricnltural Research Tustitute, Pusa by
J. W, LEATHER, ¢hop,, F.es. Price, Re, 3. )

Experiments on the availubility of Phosphates and Potash in Soils by 1.
W, LEATHER, Phob., F.ox. Price, Re, 1.8, ’

Constraction of Drain Gauges at Pusa Ly M. H. ARNOIT, M INAT.C.F, with
a Preface by J. W. LEATHER, Pl Foos,

Price, Ry, 3,

The Loss of Water from Soil during Dry Weather by J. WAUTER LEATHEL.
rho., L., Fos, Price, Ry, 2,

The System Water, Caleinm Carbonate, Carlienic dcid by J, Warten
Leatuen, phoo, PLCLFos and JaTisera N1 SEN, M, E.Cs.
hice, Re. 1.

Water Requirements of Creps in India by J WarLten Lestuee, phop..
F.Le, Fas, Price, Bs 3.

The Nature of the Colour of Black Cetten 3Gl by . E. ANNETT, Risc.
(Lond. B, MSE A Prive, Te, 1.

ENTOMOLOGICAL SERIES.

The Bumbay Locust by H, M LEFROY, M., RES, F2s0 Price. Rs, 2.5,

The nrae Tmportant Inseots injuricus to Tidl Axicaltere by H. M,
LEFRAY, MoAL EES, Pz Price, D3

The Indian Stiface Caterpillas of the Genns Aoeetis by WL ML LErroy,
AL BB, Fs s and O CoGiesH, Ba, Price, Re IS,

Lindividaal and Seasonal Variatiens in Helopoos Theivora, Waterheuse,
with deseviption of anew species of Helepeltis Ty Hagore Ho Many,
e Price, Reo 1 s,

The Coccidw attacking the Tea Plant in India avd Coylon by Eo B GREEN.
Fobacrand Hanoro Mo Masx, pse, Price Reo 1

The Mustard sawtly by H. M. Lrenoy, Mo, Ers R2s s and GG
Guosg, mov, Price, Re. 1L

The Rice Bug by Ho M. LEFROY, M4, B Fs 52 Price, Red L

Eemarks en Tndian Scale Tescets sCeeasdc by IO EC GREEN. F.Es. F.Zs
Price, Re. T8,

The Red-Cotten Bug by H, M. LEFrov, Mo B Es.Fzs Price, Re 1

The Castor Semi-Loeper vy Ho MULEFROY, M VL BES LS Price, B 2,

The Tobacea Caterpiilar by Ho M LEFROY M BES T2 Price. Re. 1.8,

The Cotton Leaf Boller by T M. LEFROY, Mo PES P8 Frice Re 4

Notes on Indian seale Tnseets Coceidad by Ho MAXWELLLEFROY. Moa.
F.E s, F2s Price, Reo 1S

Life Histories of Indian Insects (Coleaptera Iy by H. MaXWELL-LEFROY,

MoaL, B, s Pajen, Rso 2
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BULLETINS ISSUED BY THE AGRICULTURAL RESEARCH
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Rt

INSTITUTE, PUSA,

Notes on Cotton in Behar in 1904 by H. M. LEFROY, M.A,, F.ES., F.Z.8,, Imperiu
Entomologist. Price, As. 4 or 6d.

An Outbreak of Cotton Pests in the Punjab, 1905, by H. M. LEFRoY, M.A., F.ES,
F.Z.5,, Imperial Entomologist. Price, As. 4 or 6d.

The Extension of Jute Cultivation in India by R. S. FINLOW, B.Sc, F.0.8, Jute
Specialist to the Government of Eastern Bengal and Assam, Price, As. 12 or
1s, 6d.

First Report on the Fruit Experimentsat Pusa by A. Hewarp, v, (Cantab.
AR.C.S (Lond.), F.C.8, F.Ls., Imperial Economic Botanist. Price, As. 6 or 6d.

Report on Trials of the South African Locust Fungus in India by E. J. Burirer,
M.B., F.L.S., Imperial Mycologist ; and H. M. LEFROY, M.A, F.ES., F.2.5, Imperia!
Entomologist, Price, As. 3 or 3d.

Ticks Infesting Domesticated Animals in India by C. WARBURTON, M.A., Zoologis:
to the Royal Agricultural Society of England, Price, As, 4 or 6d

A Preliminary Account of the Biting Flies of India by H. M. LEFROY, M., FEx.,
F.z.S., Imperial Entomologist. Price, Re. 1 or 1s. 6d.

Official and Recommended Methods for use in Chemical Laboratories of the Depart
ment of Agriculturs in India by J. WaLrtew LEATHER, rh.v., F.LC, KOs
Tmperial Agricultural Chemist. Price, As. § ov .

Report on Cocoanut Palm Disease in  Travancore by E. J. BUTLER, w\.L..
F.L.8., Impevial Mycologist.  Price, As. 6 or td. .

Treatment and Observation of Crop Pests on the Pusa’ Farm by H. M. LEFRov,
M.4., F.ES, F.2.5, Imperial Entomologist ; and C. 8. Miska, s.A. Price, As, o
or 7, . - )

On Flax Dodder by A. HowakD, M.4., A.R.CS, F.CS., F.LS., Imperial Economi-
Botanist. Price, As. 4 or 6d, «

The Making and Cave of Lawns in India by A, HOWARD, M.A., AR, F08. FL>

Imperial Economic Botanist. Prige, As. 4 or 67,

Sugar-cane at the Partahgar'h Experiment Station by G. CLARKE, F.LC., Agricultur:
Chemist, United Provineces ; and Khan Bahadar 8. M. HaADI, M.RAC, MRAS.
Assistant Director of Agriculture, Gnited Provinces. Price, As. 1or 6d.

The Milling and Baking Qualities of Indian Wheats by A. Howaxnp, M«
(Cantab.), A RS, P08, F.Ls g and Gasrigtte Lo 0 Howaro, M.A., Associn
and late Fellow of Newnham College, Cambridge. Price, As, 4 or 6d.

Note on the Extension of Cultivation of Fibre Plantsin India.  Price, As. 6 or 84,

Second Report on the Fruit Kxperiments at Pusa by A. Howarp, M., (Cantah. .
A8, (London), k.L.s., Imperial Economic Botanist, Price, As, 6 or 84,

The Milling and Baking Qualities of Indian Wheats, No. 2, by A. Howagrp, M.y
(Cantab.), A.k.c.8 (Lonil), k.os, 1L, Tmperial Economic Botanist, and GaBRIELTY
L. C. HowaRD, M., Associate and late Fellow of Nownham College, Cambridg
Price, As. 6 or &1,

Report of the Qutbreak of Blister-Blight on Tea in the Darjecling District in 1914
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