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NIETH()I)S OF ECONOMISING WATER USED IN
IRRIGATION IN AMERICA.

BY
M. NETHERSOLE, C8.1,

Lnspector-Gewerdl of Irvigation G Ludin,

PreLie interest at the National Irrigation Congress, at Pueblo,
centred in the partition of supplies as hetween neighbouring States.
awl its control by the Federal Government 1 with but few exeeptions
the papers read. and the ensuing discussions, dealt with these poli-
tieal questions, vather than with the technigque and practice of
irrigation.

i the exhibition there was w good show of the products of
loeal irvigation. and of pictorial advertizement. caleulated toartract
wettlers to the irvigated tracts of the Western States and the show
of sgrienltural nuplenentx was fair.  But irrigation plant was poor-
I ropresented o there were four exhibits of gasoline and electric
pimps suitable for small installations = a mechanieal lift of the Per-
i wheel typesand one or two samiples of patent eenent piping.
Theve were no demonstrations of ceanomivel methods of dixt1nbu-
tion. Thus. considered either ax a field of technical diseussion. or
as an exhibitions of the practical points, the Congress was dis-
appointing though throngh the conrtesy of the Board of Control,
Wl maore uspv('in]l’.\' of D tiray . the Foreign Secretary to the Board.
e writer was put In touch with wyeral of the Teading nen. official
aul private. who were interested in irrigation inall parts of the
St es. to whom e is indebted for the information contained in this
meomorandum, It is to be regretted that time did nat permit of
Accopting the many invitations offered for inspecting the different

Systems,
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Lining of Main and Distributing Channcls to prevent seepie.-
There is a marked advance in America as compared with Tudiy,
practice in the lining of channels to prevent losses of percolutio,
Cement concrete 13 the lining most generally adopted as inthe tvpic!
section sketched in Fig. 1.

Fig. |
777777

= T

L o

The thickness varles from a 1" plaster skin applizd to small
water-courses carrving 1 cusee and npwnrds to 3" for a channl
carrving about 10 cusecs and upwards, to a 6” lining for a chanpel
of 700 zusae capucity which s the hogest to which such o lining
has so far been apphed. I the lavger seetlons the bed 1s fortiied
by small dwarf walls shown i doteed lives e the sketeh,

Gther methods emploved are timber flumes huile of seantlings
or planks either of cironlar section, strapped with iron hoops. o
rectangular—these are however generally wsed only alang hill-side
and in difficult positiors ; the tendeney belig to use the more durabl
cement-concrete whenever 1t 1= possible to do so.

As an example of this wholesale lining of channels, reference may
be made to the Beaver Creek Lirigation scheme.  The scheme wa:
started two vears ago by a private enmpany who bought the trut,
together with the water-rights, from the old settlers, who were un:ble
to fully utilize the supply owing to the diffi:ulty of getting the we
on to the land. The price paid was from $4 to $5 per acre. ‘110
creck supply is estimated to average 40 casecs with a minimun of
18 cusecs in the summer months ; it was 25 cusces at the tiu of
inspection. In order to help out the minimum supply two stor 3¢
reservoirs are included in the scheme—one to contain 3,000 acre ' ¢!
is very nearly completed, the other to contain 4,000 acre feet is ot
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yet rommenced. The whole of the distributary system is lined, with
the exception of one length which 1s in such good clay that lining was
considered unnccessary. The supply channel is partly of circular
wooden fluning, 42” in diamecter, and partly of cenent-concrete
tining. The distributaries south of the main are all of cement piping
varving from 2 0" to 8” in diameter, laid from 2’ 0" to 3’ 0" below
ground surface. Water is delivered to the land-owners by measure-
ment over weir crests at surface boxes. One such box is provided
at or near the corners of each 40 acre plot ; so that each 10 acre plot,
which is the minimumn holding permitted, has easy access to its
supply.

The first impression, on inspecting this scheme, was one of
surprise that it should be capable of giving an adequate return on
the expense of engineering it on the scale deseribed. The explana-
tion lies in the enormous crop values realised on irrigated lands
in America. At the Congress it was stated that as much as from
$1,000 to 51,500 = Rs. 3,000to Rs. £.500 was the gross value per
acre of a good fruit crop from irigated orchards, and even as much
as $4,000 = Rs. 12,000 in exceptional cases in the orange orchards
in California ; values which are impossible in Indiz.  The Manager
of the Beaver Co.. who ix an orchard farmer of long experience.
stated that he regards 81,700 as a safe estimate of average yield for
a well stocked orchard in full bearing.  Uence it is not surprising
to find that the land is selling readily at from $200 to 8300 per acre
as s09n as water is available ; and of the 4,500 acres which is in com-
mand of the present scheme with its single reservoir, the company
has sold over 3,500 acres. the greater part of which was already
stocked with young fruit trees and vines and cropped with lucerne
and maize.

The supply is adjusted, onthe indents of each owner, by Ditcl.l-
tiiers who report the same by Jaily cards to the head office in
Perrose.  As soon as the water supply is secured to cach section the
cunpany sell the land with the water-right to 15 acre feet per year
(iivered at the surface boxes, no further water rates are charged
eveept for upkeep and regulation which remuins in the control of
ti company ; this cost is posted daily, In ledgers which are at all
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times oper to the nspection of the land-owners, and s periodiog ),
distributed pro sate on the whole acreage. The cost of ll]ﬁ(u-‘p
for the present vear 1s extimated at SI'50 per acre. constrig oy
being still in progress @ it s expeeted to vise to about 82 peracie wi
the schenme 1s complete. and the sale contracts preclude dts v
exceeding X3 per acre. the company aceepting all labilities aluy,
this limit. There ix a Redident General Manager in charee wii
undertakes the clearance and stocking of the land for non-residig
purchasers at cost price thus the whole svstem s self-contained
and co-operative.

The land-owners are wlready conunencing to e the wati-
coursex leading from the surface hoxes with cement. and the -
gineer i charge was arranging with ore of the O Compianies Ty
supply of heavv oil at whoelesale wate for treatment of 1he spally
channels. He hoped to be able to supply it to the Tand-owers
about 6 cents (3 annas) pet wallon, l‘:XlN'Y'ilno'nh on the vieons
]illing> suitable forsmall water-conrses were carried ot |>.\‘ 1
Bureaw of  lrngation Investigation in 1007 with resuit e
follows +—

Average pereolation
Navare of linin s i teches per bour Rt
per toabovs tnchd Fflicien
sl evaperation.

Farth Chaneed oo b . . 0350 D
lizht ol .. [ERtl] bos

" - freavs ol 20l per v a2nn [
Cluy pnichile [IRAW [
Earth Chanued beoce ol 34 allans per vard kT BT
Coerent anortar Linch L a2 R
conetels e hes ton T

Covsiderable progress is heieg made iall parts of the cotn
1l

the lintng of sl water-courses. more expecially where oop
values are high and the water scarce. Thix i generally dor-
all puniping schemes,

Methods l)/ /fl‘]r/ distyibalion. 1\'111‘/'0('1' /’nm//ng/. Amer
methods of applving the water to the fields differ consider. vy
from those practised in India. The general use of machinery o
enltivation and harvesting renders it inconvenient, to sub-divale
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the velds into small compartinents by neans of ridges © henee iy
Ameriea for sueface Hooding it i< the practice to take o great
deal of trouble In svstematic levelling of the felds so thet large
arcas may be fooded eq nallv o without indue waste or danmuge to
the vrop o the dower develso This point was strongly insisted
o ns essential to successful and uunnmxml irrigation Ly this
method. by more than one practical hmu 1ot follows that water
isowenetally Bandled e larger volwmes than i the ease iy
i

Furvow systene of /)‘/'[{/fl/«'u/z. 1‘:.\11-1)1 for rice amd small graln
crops the tendeney i Xmerica is to trrigate by the furrow ~vatenn,

splatned 1 the sketelr

vrownd Water (eve!

¢
/f//'}}. {11

e

the water Deing ran into w0 series of Turrows b noeans of 4 trans-

g

o feeder crossing them at a high level Foratield Jouger than
SV 330 feet a second transverse feeder i introdoeed This et hod
to b sueeessful also requires very careful seading of the tield i the
direction it i itended to ran the Dirrows, The el advantage
clatmed for this method is « dindnution of evaporation loases,  x-
Perient = conduct ed In the Drrtgation Investigation baneh of the
Aot ol Departiment give the following comparative evapora-
ol Josses for the same soil for tin Iro:‘iml June 20th to Oetober
24t

\ere feet,
By <urfuce flooding 62
turraws 5ane hes deep (30
(LY

12 mehen

This practice appears to have originated in the rigation of
it orchards. large furrows being run down cach side le th.c
e rows: but it has quickly extended to any crop which Ix

Pl ed in rows sufliciently far apart to admit of the furrows (made
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of course by a furrowing machine of which there are several pattcn)
being run between them without injury to the crop. One farme
near Denver said he was intending next season to apply it experi.
mentally to wheat, spacing the rows 10" apart for the purpose.

Retention of modsture in the soil —American practice is extennling
largely in the direction of “ecultivation " after each watering,
w hene\ er the crop is of a nature or of o size to admit of the * culti-
vator  being worked—this 1s in order to break up the caked surface
which follows flooding, and to maintain a top layer of ﬁnelv di\'i(led
soil known as a “ mulch ” in American parlance. This “muleh”
is very effective in retaining the moisture in the lower soil by check-
ing evaporation as Is proved by exhaustive experiments carried
out by the Irrigation Investigation Bureau, the results of which ar
given in the following table abstracted from the Agricultural Year
Book of 1908 -—

Deriod of test. Nomuleh, 37 muleh. 67 mulch, 47 nuleh
lat test 21 days, June 10th to July 1t e 21002 a8 2406 TN
2nd test 32 days, September st to October 3rd 3450 1471 503 uos

The figures represent the percentages of the water apphed
8" waterings lost by evaporation during the two perinds.

The expermments have led to the development of twe new
methods of applying water to the crops known respectively -
* Winter Irrigation 7 and as ** Sub-Inigation.”

“ Winter Irrigation ™ consists in breaking up the subsoeil bva
achine which loosens without turning it to a depth of about 13
therehy increasing its capacity for holding water—then thoroughly
soaling the land by surface flowing at a time when the watii
otherwise not required for irrigation and, as soon as the surfac i»
lty enough, ploughing and working up the top 6” into the desi

“muleh.”  Larmers who have tried it say that they are matuv g
hetter crops by this method with a very appreciable saving in -
total water used—th&crops requiring but ong or two other watcri g
instead of the 4 or 5 formerly necessary without winter irrigation-
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The <nme principles underlie the system of improved “ Dry Farming,”
it is called, which aims at conserving the rainfall by rendering the
il nwore readily receptive of the rain asit falls and by subsequently
deeking its evaporation,

“ Nub-Trrigation = aims at supplvirg a suflicierey of water to
the crop roots without ary disturbarce of the surface scil. In its
infriation it was empleved for orchard Inigation orly but recertly
it i+ being developed for general ereps. Irafew cases where physical
corditinns ave favowrable this svstem Iz applied by seepage from
ditehes run at suitalle Dtervals trarsverse to the gereral slepe of
the ground « the essertial conditior s are 2 mederate depth of light
Im]nwﬂ])}o soll over havder ard more il]llrm‘nlc(\},vlv strata.

The lower diteh acts as a drain te prever t undune water-leggirg
and the svsten ds kopt urnivg so low as the aop shevs no signs
uf getting too much water.

There are several tracts in Califorria where this method i
eniploved with marked success and with great ceonony of water
depths pevacre. This is however exeeth ) and clearly dependent
onthe required physical corditior @ Uw more wsnal nicthed of © Sub-
bigation 7 is by means of pipes. The 1st pipes tred were orcirary
drain pipes laid from 1 foct 6 inches to 2 foct Lelow ground surface
with open joirts through which the water nercolated Into the scil,
and at first the systen was applied 1o cxc hards, one line of pipes
being run along cach line of trees. It was found ho\\‘e\'.cr Necessary
to vive a pipe line along cach side of cach row as otherwise j(he roots
were attracted to the pipe Jine and the tree growt h became irregular.
It vas also found that the roots made their way mto the pipes
theough the open joints, blocking the pipes. This defect has been
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met by several forms of patent pipes, such as of honeycor bl
concrete permeable to water but said to be impermeable for the
roots.  These appear to be made by restricting the coment nitiy
s0 that it will not fill completely all the spaces in the ballast or gy
Another method is to give small upright pipes perforated i
aceessible from the top at cach tree. so that they can be kept el
of roots, the pipes between the manholes having cemented joins,
The success and economy of water applied by this method iy
orchard frrigation has Jed to experiments with the same systen fo
general farming.  The water is fed from a madn pipe under pressu
into branch pipes or laterals, spaced from 30 feet to 100 feet apar
depending on the svil; cach Tateral i under complete contl
by meanx of a valve at its point of departure from the i
pipu.

The Wigging systent is the most recent development, and is now
belug demonstrated at Garden City, Kansas. The writer wis told
by two or three farmers who had sees the svstem working during
the last scason that the crops ralsed were excellent and very oven
in quality. showing no difference along the pipe line. The Trrigation
Investigation Oflicers, however, are doubtful whether the spacing of
the pipes at sucl wide intervals ax even 30 feet apart will prov
effective for general crops, wd while admitting that the Garden Ciny
expetiment is ona thoroughly practical scale and has heen steces<hil
this vear, they state that it was favonred with exceptionally ool
growing weather and helped out by timely rain; they therefore o
not consider this year’s test conelusive as te the general efficiene
of the system ax applied to general farming i ordinary or dry
years.

Pumping. \s already noted, the exhibits of irrigation plant
the Congress were very limited, and it was impossible to gather fron
thent uny new infonmation of value. It appears that many of 1he
artesian supplies near Denver, which ran freely when first tapp .
have since become so reduced as to require the application of
mechanical pumping.

There are several large and successful pumping installations
in elifferent parts of the States, but so far as could I aseertaiied
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frons enquiry the water bearing strata are cither gravel or coarse
and. No dmproved methods of pumping from w water table
fine ~and subsoil, @ solution of which problem s of such prime im-
portatee to India, could be earnt. Gasoline dviven pumps appear
w b more generally adopted than any other form, owing to the
St amount. of supervision they require and to the readiness with
which they are started,
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THE CULTIVATION OF RICE IN SPAIN AND THE
RECENT INTERNATIONAL RICE CONGRESS
AT VALENCIA.

BY
E. & BUTLER, M 8, I 1.8,

Impevial Mycoloyist,

(Oticial Delegate for India).

Rrce CerrivaTion iy Spaix.

AMONGST the rice-growing countries of Europe, Spain ovcpies
the second place. with 96,000 acres devoted to the crop, agalist
360,000 in Italy. In the other southern countries the amow
grown is insignificant ; Bulgaria has commenced the cultivation.
the new provinces of Greece contain two or three thousand weres.
and there are some hundreds in the Rhone Delea in Franee. where
an effort Is being made to popularise the crop. One of the chic
difficulties in the way of an extension of the area is the prejulice
which exists agalnst rice growing in populons tracts. owlig to the
danger of inducing malaria ; aud one of the most interesting dis
cussions at the recent Congress arose from an attempt to ~how
rhat this prejudice is unfounded, provided that eertain precautions
are observed. I this view gains credenee, it can hardly be doubied
that there will be a material increase m the European  produciion
of this cereal.

The cultivation of rice in Spain is limited to the Kast cout.
and nearly three-quarters of the ares is sitwated in the proviier
of Valenaa. The greater part of this js permanent  rice Lol
unlike what exists in Italy and Grecee where vice is grown in it
tion with other crops.  In this, and as will be evident later on 1t
many other particulars, the cultivation in Spain approximates 101t
closely to that of India than elsewhere in Europe.

The rice-growing district of Valencia is a plain between the
nountains and the sea.  The slope is gentle, and towards the e
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4

the tand is almost level, of slight elevation, and naturally marshy.
At one place it is broken by the large lake, or more strictly speaki{lg
ligoon, of Albufera, whose shores are ill-defined and merge into a
plain of rice fields recalling the swamp rice lands of the lower delta
of the Ganges and Bralmaputra in Eastern Bengal.

The whole of thix area is supplied by a magnificent system of
wrigation canals derived chieflv from the rivers Jucar and Turia.
Though irrigation was apparently practised in the time of the
omans, its full possibilities were not achieved until the Moorish
sonquest, and it ix to the Moors also that the mtroduction of rice
caltivation is dune. It is highly probable that many of the dis-
rinctively oriental practices followed. ard in particular that of
ransplanting, unknown elsewhere in Furope, ave to be traced to
the prolonged oceupation of thix district by an Eastern people.

Sinee the cultivation of rice in Valencia has heen probably
hronght to a higher pitele of perfection than anywhere else in the
worl La brief deseription of the methods followed, as far as 1t was
possible to ascertain then in the time available. should be of mnterest.

The seed beds are pliced in higher Lund than the final rice fields.
4 in India, and are frequently muny miles away from the latter.
Tie district of Alberique, near the head waters of the irrigation
swstem of the Juear, Is reputed especiallv suitable for growing
wedlings. which are exported freely to the lower districts towards
tiesea, Taeir prepatation offors nothing special. exeept that they
e frequent Iy green-manured or receive a heavy dressing of mineral
fertilisers similar to that applied to the main fields.  They are
vildled before sowing in order to vemdor the sub-soil impermeable.
Titis is done by driving hore < up and down, with or without the
~eoof harrows (see Plate XXIX, Fig. 1).

The main rice fiells are still covered with water at the time
of harvest in September-October and are left to dry out gradually.
[y receive a working in the mud or while covered with a shallow
Livor of water in January or later, according to the district. This
's lone with harrows, derived from the Acmé and disc harrows
v ceral forms are in use), specially caleulated to cut up and bury
+ved which is one of the chief troubles of rice cultivation in Spain,
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Leersia Orygzoides Lo Inovder to vender the lower lunds, iy,
the <oi] Is a 11021\'_\' tenaciols t‘lil‘\‘. ote wl.\'il_\' \\'t)[‘l\'cll ;lfh'l' ‘ll'\ing
a special harvow. the ™ rallaora.” hae been introdaced. which iz vy,
through while the land is stillmoist. 1t consists of lavge dises o0,
a foot e diameter and set about a foor apart. whiel simply 1l
vertical cuts i the soft soil : the draft ix said to e exeeedingly Lyjy

The tields are now dried out completely and - when drv eeceiu

the most inportant working of the vear. o thorough  plowshin

Fro. son CHAL e,

with heavy draft nvertig plonghs. Modified  Lineoln plovuhe
[ elaruge ™ Fie (0] were formerlv and are still extensively e
for this purpose but are now being replaced by double Brabo
ploughis, which require two or three horses 1o draw ten [ Fig o
It 1s 110t < luug ayn that tlie = forear = e (e, . 3301, whicly rec 1
the native Indian plough. wis in general use, and the caltivaton- o
Valencta consider the introduetion of inverting ploughs one of 1ie
greatest advances that lus been niade iy theie hereditary ocen
tion. ts effects have heen farreaching, and an interesting paie!
was presented ro the Congress deseribing the  modification in i
local breeds of horses cawsed by the need of o more powerful ant: I
than the Andalusian horse to draw these plonghs and met by vl
import of Breton maves awd colts nearly teo-thirds of the frovrses

of Valenetn are now of Frenel or mixed artgin,
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The ohject aimed at inthis ploughing Is toleave the soll exposed
ro the action of the atmosphere in large masses and to dry 1t to as
great - deptl ax possible.  Nevertheless, in the heavy lands near

Yo, - Dereir Bransg Preven

Ve, a 4|n'[)1]) of 3 or 6 melues 1~ oot 11\'1;1“]\‘ execeedml, The
e i these Tandss of the  vallaord.” the cracks caused by which
e aid ta expand as the soildresont (L varle months of the
voar. <orves e double purpose of devper aeration and of making
thewark of the heavy plongh casey Whers 1 he time canies for it use,
It will he seen that the (lme]up whet hier cold weather vnlri\minn

I avantagentts oF not i swanp ree culture, o debated one

i, as heen decided T rhe adivnative m Npain.
1o rediee 118 diffiendries

There 1s even

sl itrodueing steant or motor tract on
el expense and to render it nore t horough.

I May. o few davs hefore the rime for (‘mnsplnming;11'1‘i\'o.<.
the ater is ran in again and a final puddling given which destrovs
ey finther growth of Levrsiet Origzoides and reduces the pm'mmhi-
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lity of the soil. The ** draga ™ or modified Aemé harrow i sed
for this (see Plate XXIX, Fig. 2), but a better implement fi the
purpose is stated to be the Sargenti harvow. also detived fy,
the Aemé and highly spoken of in Italy.

Fro. (r.—TFoRcaT,

The fields are very heavily manured. Leaving out green-
manuring, which is chiefly practiseld in the higher linds as in the
Alberique distriet, it is customary to give heavy drossings of sulphate
of ammonia and superphosphate * and manv adld a potash manure
A common mixture is sulphate of ammonia 40 per cent.
superphosphate 54 per cent., and sulphate of potash 6 per cent,
and this 15 used at the rate of 600 to 800 Ibs. per acre. The
time of application varies but nsually Ilf or  three-quarters
i applied a day or two before admitting the water prior
transplanting and the rest three or four weeks later, the w.ter
being run off for the purpose; sometimes. however, all B
applied before transplanting. In Alberique guano is said 1o be
largely used at about the same rate. Cyanamide is at pre et
being vigorously boomed. It i3 of interest to note that nit tes
of potash and soda are «aid to be entirely unsatisfactor: . a2

Bo

* The soils of this region are deficient in phosphoric acid, which i rarely found in

portion of 1 per 1000.
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expeiience whichis in harmony with recent views regarding the form
in which nitrogen is assimilated by rice. The opinion was expressed
that the use of sulphate of ammonia has heen carried to excess, and
in the first report (for the vear 1913) of the Experimental Rice
statiom of Sueea (near Valencia). the Director. Seiior E. G. Mon-
tesoto. gives strong support to this view as a result of a carefully
Jevised series of experiments.  In the same report doubt is thrown
on the neeessity for adding a potash manure to the rice lands of
Valencia, and there was a livelv discussion on the subject in the
Congress. the balanee of opinion being against potash manuring,

Experiments have been carrind out at Valencia for several
vearstotest the action of manganese. which has been found in Japay
to augment considerably the vield of rice. The results are in
contradiction with those obtained in Japan. but as a little man-
ganese 1y already present in the local soils it isnot denied that
baneficial resules mav be obtained where this element is entirely
defirient. Furcher. Dr. L CL Opia, Professor of Organic Chemistry
at the University of Valencia. presevted a paper in which he sng-
gested that rhe heneficnal action of nunganese 1% to he rraced to
ws ol as acatalvser. resulting in the better oxvgenation of the
otsand that for this to be fullv exercized certain requirements
mist be fullilled. These are that the manwanese should be in the
form of carbonate. either added a< such or farmed hy reaction
with potassinm carbonate and that there should he organic acids
mulicient quantity in the soil to decompose the carbonate and
o organie salts of nuanganese of hich wolecular weight, He
attributes the cont 1';1(1icmr_;~ results in Japar, Iralv.and Spain to
filire 1o observe these condicions uniformlv.

Frausplanting is done ina fow mches (3 to 5) of water. The
seedlings, after being taken from the seed bed. have the soil very
cotpletely washed from the roots and are put up in bundles of 4-
300 plants for transport to the fields. A delay of 24 hours i trans-
Port ddoes not seem to be thought excessive. The relation of seerl
bed 4 field in area is 1 to 10 or 12, and about 250 bundles are used
Per ore. The transplanters work backwards, and every move.ment
of 1 operation is exactly as in India (see Plate XXX, Iig. 3).
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Bach clump contains 3-3 plants (single  seedling transplintipg
appeats to be unheard of) and the distance between the cliunips i
8 to 10 inches.  Nix men will transplant o hectare (247 ey
i a day and  they were being paid this Mav 3 to 6 peara
{(3/10 to 4/7) a day.

Fro, (4,-~TREADING 0T THE w1ATN,

As i Indiac the crop requives little attention durng its wrowth
period. The chief operation is the o/ rogo or ranming off the water
in June, when the fields ave weeded aud a part of the mannre
frequently added.  Harvesting is done with the siekle ane the
grain is still usnally trodden ont by horses and the feet of the
labourcers wha are armed with wooden forks for turning over the
ctraw [Fig. ()], Tt is freed from the chaff by throwing inte the
air, sufficient wind for the purpose being ravely wanting at the
time [Fig. (). Winnowers are little used.  Of late threshers e

come i and there are now many of all sizes and of speeial tvpe
. . . . . . o 8
suitable onlv for rire. The large installations have reduced 1h

cost of threshing by nearly half. They are driven hy steam, el
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pricity, or gas, and are said to he thoroughly satisfactory.* The
further preparation for the market is carried out in mod;ern mills
wquipped with machinery which is much the same ag that in use
ehsewhere, rice milling machinery heing now of a practically universal
tvpe.  Polishing is practised on a comparatively small scale only.

—

1

{

F1. (¢),— CLEANING THE CHAFL,
“the following table gives the vield of rice in Spain in 1913

socompared with that of otler conntries -

Contry, A\n.-'l under e Pendustion in Yield per acre in ibs,
moacres, fops,
S .. 06,000 246,000 3,700
iy . UM [RTRITG 3304
S
TRME .. RATRITY BTHAHN 3300
Lipn
i . 7,308, 00n T 026,000 2100
BRI 27,000 17000 Lo
Ll : y
el L 1,580, 0K) 28,167,000 SO0
(This must be a rough average
ouly.  Ther are many dis.
tricts in Bengal and Madras
— ; i where the vield is double.)
Sy T T e e e
t e ¢hief makers are Domingo Gomez Fils of Vaencia. ) .
T *he figures supplied to the Conygress wera quoted ‘rom the Bullebin of Agricultural

Stotie:
Wil of the Indernational lnstitute of Agriculture, Rome, March, 1914.
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From the above it will be seen that the average yield per aep,
in Spain is almost double that obtained in Ttaly and more thyy,
six times the Government figures for India. The excess over ltgly
i partly to be traced to the practice of transplanting. universl
in Spain and unknown in ITtalv : over India to heavy mannring,
better cultivation by means of specially suitable implements and,
to a less extent, better varieties.

The study of varieties of rice was the first subject discussed
at the recent Congress. It has not been taken up seriously m Spain
until very recently but its importance seems now to be fullv re
cognised. In Italy it has been energetically carried on at the
Station for Rice Cultivation at Vercelli and elsewhere, «uring
recent vears, with remarkable vesults. Both ltalian and Spanish
authorities appear to be agreed that the continued cultivation of
a variety without selection in the same locality leads to  degeners-
tion and the appearance of the destructive disease known as brisoue
and that one of the most important factors in xuccessful rice cult-
vation is the succession of new varieties obtained by impor.ation
and selection. Accordingly one of the chief subjects taken up
at the newly established Rice Station at Sueca (Valencra) 1= the
study of varieties, botli imported and indigenous,  Having in view
the remarkable success obtained in Italy with varieties of Japanes
origin, a number of these have heen imported and several e
promise of being suitable for cultivation in Spain.  Little attention
appears to have been paid ax vet to Indian varieties in Burope.

In resuming this short account of the highly perfected cultivi-
tion of rice in Spain, three things scem particularly caleulated to
arrest attention :  The universally acceptod importance of a thorough
rold weather cultivation of the fields rendered possible by the
use of specially adapted implement<* ; the necessity for emploving
considerable quantities of suitable nitrogenous and phosphatt
manures ; and the value of introducing exotic varietics with a vew

* The Station for Rice culture at Vercelli (Novara), italy, has in preparation a der dled
account of the results of a very complete series of experiments with all the implements sur' 1ble
for rice cultivation that they have been able to yet together, with data of construction, sl
and officiency, and the volnmo shonld be exsential for any ore requiring fuller informativ 201
this subject.
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to vheeking deterioration of races long cultivated in the same envi-
ronment. Al these appear worthy of nmre detailed consideration
than they have received in Iudia. though the first two  present
ditfiendtics in the way of their intradnetion on anv farge scale under
present econghiie conditions. il particularly the secowl iy view
of the tuferior draft animals available n the greater part of the
ree-growing tracts of Indias But the results in Spain have been
obtained on a svstem of cultivation which. unlike that elsewhere in
Furope. 13 fundamentally the same as e Indiae and we have no
such difficulties to face as confront the ltalians, for instance, in the
attenipt theyv are making to introduce transplantation.

Tur 51 INTERNATIONAL Ricr CONGRESs

The subjects <t down for discnssion were arranged under
eight heads. each of which was wssigned meadvanee to special
local rotmittee. with a view to preparing notes to serve as a basis
for discussion.  Fach of these heads was then submitted to a
Section of the Congress. hut as the Seet fomal meetings were arranged
w ax ot to el they became, i practive. neetimgs of the full
Congress,

The conclusions were drawn up b aseries of resolutions which
were submitted for formal aceeptance the final session of the
Congress. The proceedings lasted a fall week. fron the 17th to
the 21th M.’l_\'. 1ul4.  Fxcursions wers ;ll‘l';lll_«_’\(’(l to the chiel centres
of vice cultivation in the neighbourhood. and also o VisIE to an up-
toshite riee mill.  No effort was _\p‘ll‘ml U\' the lowal v.\&‘cllti\'(' COI-
mittee, the orgonising genins of whase President. the Count de
Montornés, was much in evidenee during the week. to make the
mecting o sueeess,  Like nost assemblies of the kind. the formal
sessions were of loss value than the oppertunity afforded to the
delegates of Tearning something of the actual agriculture of the
coitntey and of discussing their problems toget her vntside the Con-
of the lead which Traly has taken
Jice cultivation, the ltalian
1 in numbers and authority,

A As was fitting., i view
M e seientifie and practical study of
debosation was the most important. hot
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and included several members of the staff of the well-known Siqrj,,
for Rice Culture-at Vercelli, headed by their Director, Signor Novell,
Novelli,  Other countries represented were England,  Frape.
Greece, Portugal. the Argentine, China, Colombia, Guatemaly,
Indo-China, and Venezuela. It is impossible to avoid veforing
to the extraordinary cordiality of the reception offered to the
members of the Congress by the various public bodies of Valais
and by the people as a whole.

The first subject taken up was the study of varieties of ric.,
their importation, and the preservation of their characters by selo-
tion. In the note presented as a basis for discussion, stress was
laid on the unsatisfactory nature of the classifications available
of the varieties cultivated in Europe, both from the agriculrual
and the scientific point of view. [t was pointed out that the same
variety was known by several different names according tu the
locality in which it was grown. and that the constant multiplics-
tion of so-called varieties had led to the greatest confusion. e
cordingly it was suggested that the first step necessary was the
formation of a true hotanical classification of the varieties of rie
under cwltivation. This suggestion clearly did not take into ac
count the enormous difficulties of the task imposed. and sevenl
speakers insisted on the fact that a true botanical classification
of rice, which would deal in a satisfactory manuer with all the
varicties cultivated in various parts of the world, was pot yet
possible.  The classifications made by Kikawa in Japan and Graham
in the Central Provinces in India were referred to as indicating
the immense number of varicties which would have to be inclull
and the difficulty of deciding on characters which would ~tand
the test of preserving their uniformity under different conditions of
the environment. The following resolution was finally adopted =
“ That the botanical study of the varieties of rice cultivated
should be taken up in all countrics, and that each should ke
a provisional classification founded on characters which might
be considered as fixed ; as soon as some of these characters Lave
been established, they should he communicated reciprocally be-
tween the institutions which, in cach country, are charged
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with this study, in order to amive at a unification  of
method.”

In dealing with the importation of varieties no hesitation was
shown in advancing the proposition that this was of supreme value in
checking deterioration of the crop.  The present writer is not awaye
that the subject has everbeen regarded in this light in the Bast ;
certamnly it has not been seriously considered in Tndia, But Italian
experience has led to the definite acceptance in Burope of the view
that rice long cultivated in the same locality degenerates, and that it
s necessary to mport and acelimatise new varieties and to preserve
their vigour by local selection. and tle exchange of seed between
fiells which differ in soil, water. and other environmental condi-
tions.  In other words, the experience which has heen pretty
well universal with regard to crops which are propagated vegeta-
tively. such as sugarcane and potato, i held to apply to rice also,
though propagated by seed. 1n nnporting varieties it was advocated
that care should be taken to select sort« likelv to be really adapted
to the locality through having heen wrown under similie condi-
rions in the country of origin, Thix ix an aspeet the importance
of which seems liable to exaggeration : naturally one would not
inport Indian deep-water rices for trial in the higher lands ar
A\“N‘l'iquc: hut to insist. ax the note presented tu the Congress
did. on the necessity of having with cacl variety an analvsis of the
soil in which it was grown aud of the rrneation water, with details
of the quantity aud composition of manure emploved. the methods
of cultivation. the prevailing winds and  their maximum and
mininng velocity. and xo on. i< certainly to go hevond reasonable
tepizements. The resolution on this subject ~ That the ex-
Qinge of seed should be nade by official centres i the ditferent
1'icu~gm\\'ing countries, the samples being always accompanied by
aLivtory of the varicty.” is, Lowever. suthivient lv indefinite to allow
of tree interpretation. .

fhe selection of seed is little understoad and less practised
i Valeneia. 1t is. for instance. startling to read in one o.f the
Papers presented o the Congress that  Providenee has assigned
foall plants a certain limit of produetion, and when man. P“*h"d
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by Lix howudless ambition, forees them to overstep the lmits wli,
natural law has imposed on thenn, their degeneration is imuediat,
and their death near.” Little of value emerged from this part of
the dizenssion and the resolution “ That every comtry shoul
adopt the same method of xelect ing seed 7 is not likely to commiend
itself just vet to the hotanists engaged in the study of rive,

The second Section dealt with the methods of assimilation of
fertilising substances by rice aud the most modern nethads o
manuring this crop.  An interesting paper wis yead by Ninar b,
Herrero. recording the resnlts of experiments to determme the vatea
which the chief elements are absorhed. and the relative requirenents
at different petiods of development of the evop. The results obtainad
diowed that 72 per cent. of the div matter was formed hetween the time
of transplanting and the completion of vegetative growth. a period
of 32 davs. i this period the absorption of nitrogen kept pare with
e fnerease i the div matter, the absorption of phoxphoric aeid was
proport onadly more rapid. anel that of potasl was intermediate.
From rompletion of wrowth to the formation of the ear, a poriod
of 22 davs. the mitrogen i kept faivly parallel to the dry
weight hut the potash diverged widely. reaching s max it
of absurption in this pertod the phosphoric acid ahsorhed b
comsiderahly exceeded its proportionate quantaty. Inthe prrind.
also of 22 davs, from the formation of the ear to ripeness. the
nit vogen continued ta e absorbed ata rate paratlelto the et
in the dev weight. but the potash fell away great Iv - the absorption
of phosphorie sed continued to merease. but at o less rapid i
now than the drv weight, s the absorption takes plave by the
rootx. the velative proportion of roots to above-uround parts
different periods 32 of fmportanee in comsidering the amount of
assimilation thev can perforn, and the consequent peed o pro-
viding the elements in a readily taken up form. The examina ol
of this factor <howed that the roots heing relatively lesstov il
the end of development . while the whsorption of nitrogen contaries

to keap pace with the increase in dry matter, cach unit of asinr
fating root-area is ealled on to provide nitrogen at a more pe il

rate In the last [)(’l'i()(] of 'l"\'f'lopnu'nt than varlim‘. Henee thome
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seelits to be a need of supplying nitrogen ina readily available form
at this period.  This does not apply so much to phosphoric acid,
the absorption of whieh slackens at the end, and not at all to potash,
which ceases to be absorbed after the formation of the ear,

I the discussion much time was oecupied in the advocacy
of the wse of potash and eyanamide by the representatives of t,hesvc
industries. and in the vase of the latter a good deal of evidence was
offered to prove its value for rice. A resolution was finally adopted
that ~ the Congress while applauding the teresting study made
by Renor Herrevo on the assimilation of fertilising elements by
ree. which i of remarkable interest in the technique of manuring
rice, expresses the wish that such studies shonld be continued and
completed i regard to the kind of manure which ix suitable, as
well as the best periods for its application : and that also the scien-
tfie stwdv of the action which ditferent manures exert on the rice
fiekds. both as to their urilisation and profitablenes<. should be
taken up.”

h the third Section. the subject considered was the operations
of vultivation, of harvest, and of elaboration. and the machines
most suitable for perfecting these operations and reducing their
rost. - expeciallyin o small holdings. An exeeedingly  interesting
and ucid note was presented by Seior 1. Lo Guardiola, ne of the
teneral Secretaries of the Executive Compittee. giving an account
of the implements and nachines i use in Spam. and of sonie foreign
alles worthy of tral. This was sm_',lnlvnlvlltml by Prof. Tarcherti.
e of the leading anthorities in Feady on this subject. who described
the advances made in that country in recent vears. whiclh appear
to he very striking, 1t was snrprising to learn that the number of
machines speeially devised for the ditferent operations in the eulti-
vation and haryvest ing of rive runs into dozens, but as their descrip-
tion is unintelligible withour ditgrams. it is necessary to await
the promised volume referred to in the fooz-uote on p. 335 for faller
mormation. The importance of the subject was felt to be such
that 1he Congress adopted the following resolotions @ (l]- It
Woull be advisable to publish. from an international standpoint,
2 Review to be the official organ of the different stations for rice
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culture in the world, which would describe the methods eniployy
In each country, and would deal in particular with the study :md
wide diffusion of machines caleulated to perfeet the cultivatioy of
rice both in small holdings and on a large scale, while reducing the
cost, The International Tnstitute of Agricnlture would perfuet]
fulfi] this mission. (2) From the point of view of cultivation i
Spain competitions of motor ploughs, as well as of dryers i
harvesters, specially suitable for rice, should be organised.”

Another Section was occupied in considering a subject arising
out of the last, namely, the nfluence which has been exercisel oy
the equine population of Valencia by the improvement in the
methods of cultivation of vice, The facts of the case were set ow
in a very full note by Senor R. J. Janini, who showed that hetwoey
1861 and 1891 the Andalusian breed. which was formerly found
the agricultural districts of Valencia, wasin great part replace
by French horses, and that this has continued. until now, nearls
two-thurds of the local horses are French, which are imported at
the rate of about 1,500 a vear. chiefly from Brittanv. The Spauks)
horse is too light for the heavy work now requirved in the riee fields.
[t was suggested that Spain had logged behind the northern countries
of Europe, especially France and England. in the improvement of
horse breeding, though starting with probably better hreeds than
were available In these countries, and that this industry, su important
for the agriculture of the country, was worthy of every enconrig-
ment. The following resolution was approved : — The it
International Rice Congress respectfully prays the General Assceiv
tion of Stock Breeders of the Kingdom to examine the lines on
which horse breeding should be undertaken in order to stimukte
vigorously the production in the Fastern provinees of Spain of
breeds suitable for agriculture and for the army.”

The fifth Section discussed recent work on the discases of 11ee.
The most destructive of these is the condition known as brv. i
in Italy or faille in Spain, which in some years causes very graf
losses. It appears to oceur throughout the world wherever i
is grown, having been signalled in the United Sates, Japan, JW“{
and India. At the <ame time, it is probable that a number of
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distinct affections have been confused under the same name and
even in Italy, where it has heen under observation for many years,
different authors are by no means in agreement on its symptoms.
[n India the problem is being approached inthe first instance, by
sepatating out from the conditions which lead to failure of the
grain to reach maturity, those which can be definitely traced to
the attack of parasitic organisms such as fungi, Some of these
have certainly in the past been confused with true brusone, and
their study 1s a necessary preliminary to the more accurate limita-
tion of the disease. It appears probable that when all these para-
«dtic diseases have been defined, there will st1l remain a considerable
residue in which the fuilure of the crop cannot be attributed to the
action of any parasitic organism. It is vothisalone that the term
hrusone should be applied,

I the discussion, general agreement was shown in considering
hrasoiee as a physiological degeneration hastened by the action of
ill-defined externul conditions. climatological as well as cultural.
[t is interesting to note that in Spain the prevalence of West winds
is considered to predispose to fedlle: in India the sanie is said of
South winds in certam  localities. Other predisposing causes
mentioned were deficieney of oxygen in the water, inpoverishment
of the soil, and abrupt variations of temperature at certain
periods,  As a means of reducing the losses caused by brasone in
Italy, the introduction of exotic varieties of rice was tried some
vears ago.  Suceess was obtained very quickly and further work in
this direetion was energetically taken up at the Vercelli station and
vlsewhere.  The Divectorof the Iast named institution now considers
that by this means a satisfactory method of fighting the disease
has been found. Where the new varieties (chiefly of Japanese
oriein) have been introduced and where, in addition, care i taken
Ut to grow any one variety too long inthe same fields and llndtjl'
the same conditions. brusone has lost its terrors, Whether this
supports the Italian view that brusoneis a = physiological ?ondio
tion and not a definite disease is doubtful.  Very similar experiences
Bave been met with in the red rot of sugarcane, whicl is nevertheless
crtainly caused by o fungus, AL that it scems safe to admit at
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present is that none of the various parasites to which the discuse [y,
been attributed can be accepted as the true cause 1 it is clear thy
there is still a vast field of work to be covered hefore this cay 1,
clucidated : but it is equally clear that the [Italian methods of
combating the disease are worthy of imitation in India and ¢ls.
where that it oceurs.

The Congress adopted the following resolutions i this Section
= (1) It ix absolutelv indispensable to nominate an Internations
Commission to draw up the plan to be followed in orderto determip,.
the factors which are concerned in the phenomenon of faille o
brugope of riee. Thix Commixsion may adopt the following limire
() nature of the sotl m which the exporiments arve made : (y
comparative study of the systems of irrigation emploved. the depth
of the laver of water and its compozition. abrupt changes of tem-
perature and mean temperature during  the different phases o
vegetation. rapidity of flow of the water. ete. o () manures emploved.
their compoxition. quantity. ete o () stwdy and seleetion of the
seed used for the experiments (¢} experiments with radicactive
fertilisers and = thorianisation " of o part of the seed used 4
comparative studv of the resistance to cortain diseases of vach
varlety of riee under similar conditions, (2) [t 1s necessary
to catalogue the speciex of the aninual and  vegetable Kingdons
especiallv insects and ervptogams, injurions to riee 1t equally
necessary to protect effectively the hirds not recognised ax injuriots
to agriculture. seeking to convinee cultivators and the vountry i
general of the necessity for this protection in order to combat the
numerons insects which damage all kinds of evops. (3) The varons
stations for rice culture and for vegetable pathology should carry
on experiments with a view to prevent or to combat the aninul
and vegetable species which cause disease in rice. (4) It 1s advis
able to establish i each rice-producing zone a lnvtv()!‘ul();n':l]
station charged with the study of the influence of different meteore:
logical phenomena on the development of certain diseases of riv.

To the sixth Section was ussigned the  consideration of the
world's commerce in rice, and the advantage of international reg b
tion to guarantee the authenticity of marks and origins of th
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prolure on the marker.  The note presented described the objects
for which rice ix employed. the manner in which it is prepared for
the market. the variations in price due not onlv to the quantity
l‘]'“d“""d but still more to the competition of other food grains. th‘(-
Dsadvantage nuder  which ree Tabours in not being considered
anarticle of necessity but o luxury and. therefore. in heing exposed
to heavier duties and taxes inmany countries than other eereals
ad the dithienlty in preventing  frand in the use of marks and
indications of the locality from which the produce has come.
Amongst the points of nterest to Iudia which avose was the active
propaganda which ix being carried on ta popularize the uze of riee
i districts where it ix considered a0 xury and is unknown to the
poorer classes. This is the case even in Spain where a considerable
part of the foeal produce i~ expoted. Another was the effonrt
which 1= hengg made to reduce the cost of internal transpart. which
sat present o heavy that Indian rice can be delivered in certain
parts of Spnin at a lower lll'i('l‘YllllI: thur orowWnh mthe country itself.
The heavy tarifis in foree insome countries were also attacked. ax
presenting a sertous barv to the general wse of the srain, in France
the produce of the French coloniex (chietly Indo-Clina and Mada-
sasear) s admtted frees while that of other countries iz taxed. Most
ather countriex m Burope tax rice more heavily than other cereals.

The following resolutions were passedd s (1) To carry on a
very active propaganda to make known the usages and the applica-
Hons of piee by means of conferences. the distribution of illus-
trated pamphilets. sample<.and recipes for s preparation.  (2) To
endeavonr to reduce the price of 1we by perfecting the cultivation
and etploving the hest and tiost productive varieties. (3) To
Perfeet the preparation and complete utilisation of the residues
“as to diminish the market price. while at the same time sceking
avaid an inerease in this price due to the intervention of many
mldimien hetween the producer and the  consumer. () To
e rebates or suppression of the internal duties which press
heavi e on rice and the recognition of this aliment as a necessity
vomp, able to wheat and other cereals.  (3) To secure reduction
oFtr Sport. tarifis in order to facilitate aceess to markets whether
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internal or foreign. (6) To secure concerted action by Consyly,
bodies, Chambers of Commerce, and other similar bodies, by the
agency of an International Convention, to prevent the Improper
use of names or marks ov their falsification and to assure the
authenticity of the origin by means of irrefutable documents. (7)
To secure a concerted understanding between all the States which
produce rice, with a view to establish between them effective logis-
lation and international action against the improper and fraudulent
use of marks as well as of all that might mislead the consumer iy
regard to the origin of the produce, above all requiring that the
latter be supported by credible documents.

In the seventh Section there was a very lively discussion un
the subject of Co-operative Societies of Production and Consumption
as applied to rice. In the former category was included co-operation
to assist in the supply of choice seed, in procuring manures and
implements, and in furnishing advice regarding sowing, manuring.
cultivation, irrigation. and the prevention of disease. In the
latter, societies which encourage and facilitate transactions ol sale
and secure the export of the produce to the chief centres of von
sumption. It was suggested In the note submitted for discussion
that the Societies of Production, of which there shoull be one n each
distinet tract, should nintain an experiment station for the intro:
duction and testing of new varieties. selection of seed, analyxes of
wanutes, trial of implenents and so on, in addition to their other
functions, The Societies of Sale should handl:allthe rice produecd
bythe members, have it graded by experts, and effect its sale withou
the intervention of middlemen. In the discussion, considerable
opposition to the formation of Socicties of the latter eategory wis
encountered and the supporters failed to secure unanimity. The
final resclution adopted was that = It is advisable to found Cv-
operative Rice Socicties of production by zones, whose boundari=s
should mark the differentiation of essential agricultural characters.
These Co-operative Socicties should federate to form large unions
for the protection of their general interests, for the organisati-il
of sale in the country of production, and fov export to centres f
conswiption,”
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The last subject discussed was paludism andthe cultivation
of vice. Anexceedingly interesting paper was presented for dis-
cassion by Senor 1. (i, Colmenares, Regional Health Inspector,
ot hehalf of the local committee. This commenced by a criticism of
the restrictive legislation in force in Spain in regard to rice culti-
vation, the foundations of which date from 1862 and were naturally
based on the views regarding malaria then current. The chief
clauses prescribe that the land should be marshy and unfit for any
other kind of cultivation, without woods or forests or ohstacles
to the free eirculation of the wind. that it should be at least 1,500
metres from any inhabited spot. that it should command sufficient
water for irrigation, and that the drainage <hould not interfere
with neighbouring properties, for which purpose the construction
of a canal or diteh around the land is imposed. These provisions
were natural enough when malaria was helieved to be caused by
the miasma or efluvium from stagnant water diffused into the
air and capable of acting at a certain distance. They aimed at
keeping the rice fields away from dwellings. and at dispersing the
efflavinm by the wind.

The author of the note drew a distinetion between the forms
of paludism spacial to localities naturally marshy. abandoned and
without cultivation. where alone the grave wstivo-autumnal type
of fever is found. at least in Spain. and the milder form. distinet
hoth elinically and pathologicallv, found in eultivated localities,
When cultivation is being introduced into marshy land the two
forms are often found together, and it can be readily understood
that the immigrant population are inclined to attribute both to
the cultivation. Rice cultivation has naturally been pursued
Im‘gely in swamp and delta lands, already subject to the graver
type of paludism.  The incidence of wstivo-autumnal fever amongst
tice cultivators was therefore heavy in the carlier days of the spread
of the crop, and the prejudice thus caused has interfered with the
ecognition of the fact, familiar to medical men, that the ultimate
elicet of this cultivation has been the amelioration of large areas
i 5o far as this type of malaria is concerned. Under such circum-
St:nces the cultivation of rice hecomes a valuable method of
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sanitary improvement, and instead of being restricted shonid i,
encouraged by the State.

The conditions uwnder which rice cultivation s hygieniqlly
safe were next considered briefly. It was stated that the e
fields themselves. when  suitably estublished.  served olly
exceptionally as breeding places for anoplieline mosqyuitoes, hut tha
these occur freelv in the canals and ditches. where the water i
allowed to stagnate, and weeds and debris accumulate. In e
fields one finds hardly 1 per 1.000 of the anopheles which transnit
malaria, infected, and in the huts where the labourers keep their
implements, and which are found scattered through the fields.
none are iufected : in the villagex. on the other land, the nuwber
rises to 5 per cent. It has heen found that by suppressing the suall
breeding grounds. pools. wells, &e.. in the villages malaria dis-
appears. 1t should be noted that this does not refer to wstive-
autumnal fever, which is stated not to vceur once the Jand has been
brought under cultivation. The provision that rice should not he
grown where other cultivation is possible is not strictly observed.
and the author believes rightly.  What the law should conxider
is whether the soil is sufficiently drained to prevent the formation
of permanent marshes. Byuallv important is to insist that the
quantity of irrigation water available is suflicient to preserve o
constant current in all parts of the arca. including the channels
of supply and drainage. The law shoubd aim at the prevention
of the formation of areas similar to the marsh lands where wstive:
autumnal fever 1 spontancous.

With regard to the prohibition of obstacles to the circulation
of the wind. the author holds that it is diffienlt to find facts m
favour of this restriction.  On the coutrary, it is more reasonable
1o suppose that barriers might be effective in limiting the area ol
dispersion of the mosquitoes, and that under certain cireumstan =
woods or avenues of treex might e a defonee against infectic

The minimum distance laid down by the kv to intervene betwe
the fields and dwellings is ulso not in accond with the facts. T
form of paludism which rice cultivation might induee is the s
as that liable to be caused by any other badly established cultivatic:
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muder irrigation, and requires no  distinctive legislation. Pro-
perly carried on (in the words of very competent expert), rice
aultivation might be indulged in without danger at the very door
of the church. In practice. the methods of cultivation adopted
are as ygienic, as arule. as they ave admittedly excellent from the
agrienltural point of view.

The conclusions proposed by the local committee in the form
of a series of resolutions embodyving the above views were open
to objection on the ground that they contained a criticism of the
existing laws of Spain. - The foreign delegates pointed out that they
would be unable to express an opinion or take part in voting on
them.  Accordingly they were replaced by the following, which
were unanimously adopted - (1) That the cultivation of rice
modities land subject to malaria in the direction of making it niore
healthy.  (2) It is advisable to facilitate the making more healthy
of obviously marshy lands. even when they are found at a less
distance than that authorised by the law.”

It will he seen from the above exceedingly condensed review
that the subjects dealt with covered a verv wide field and that
nost of them are of direct interest. in one wav or another. to even
0 remote a country frone Spain as India. The individual delegates
profited s much by the opportunities afforded of getting into re-
lations with the representatives of other rice-growing  countries
is by the Congress meetings proper. Much of the success of the
meeting was due to the personal efforts of the Count de Montornés.
me of the forenwost proprictor-agriculturists »f Spain. whose model
extate was well worth o visit. Hiso extraordinary energy in and
out of the Congress wax evident at every turn. Kach delegate was
nude to feelthat it was the special objeet of the President and local
commiittee to obtam for him every information that he Hligllf
tesire, and to give him every facility in getting into touch with
local and foreign members who might be of use to him. 1t was
i this respeet the perfection of organisation.  From the technical
a-pect the contributions of the ltalian delegates were the most
taportant. Their deseription of the work done in ltaly on the
testing of new  varictics. on the  mtroduction of Improved
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implements, and, in particular, of the methodsadopted in fighting
biusoire, of which no complete account has been published, wope
of great interest.

The next Congress will be held in Marseilles in the summey
of 1918,
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NOTES ON THE FODDER PROBLEM IN INDIA,

ARRANGED BY
J. MACKENXA, M, ICS,
Lately Oy Agriculturdl Adviser to the Government of India.

(Continucd from page 39 of Vol IX, Part 1.)

IN the first set of these notes which appeared in the last
January number of thix Journal the present writer recorded the
results which had been achieved in efforts to introduce exotic
drought resixting plants and also gave in detail an account of what
had been attempted in the various Provinees in the way of combat-
g fodder difficulties in times of scarcity.

During the vear 1913 two very important and representative
hodiex considered the question of fodder from the special point of
view of forests and from the more general agricultural standpoint.
At the meetings of the Indian Boand of Forestry which met at
Dehiva: Don e March, 1013, the utilisation of forest grasses was
eonsidered. The hasia of these discussions was a note drawn up in
the office of the Inspector-General of Forests ou the eflorts hitherto
made to utilise fodder grass from fovest lands. It was noted that
thixutilisation of grass for fodder is of greater importance in Bombay,
Madras.and the Central Provieees than elsewhere, and that, in these
provinees, the ,<||])jo(‘t has nh‘cn(ly received niuch attention. ¢ In
I’mnhny the sole right to cut and colleet grass from certain forests
his been given to a contractor on the condition that he shall main-
tuin for Government a supply of 25 lakhs of Ibs. of baled grass from
the 15th April to the 15th October of each year. In Madras the
People are slowly learning the value of cut fodder, and in 1911-12
the right to cut grass in certain fesetves in which hay has been made

24
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by Government in previous years, was sold at the request of 1},
villagers themselves. In the Central Provinees the policy adopiw
is to cheapen the cost of cut fodder and to raise the grazing foe.,
In Assam and Burma, where the rainfall is usually ample. and wheye
grazing is not, as a rule, excessive, the guestion is not of grew
importance. In other provinces there are special difficultios,
sich as almost unlimited rightsto grazing, which greatly hanipe
progress.”’

The general conclusions arrived at by the Board of Forestiy
were as follows i —

(¢) That a given area will supply fodder grass of better quality
and in greater quantity when cut than when continously
grazed.

(i7) That private enterprise is more likely to effect the object
in view than operations undertaken by Government ; but thar
departmental operations may be necessary in places to give a lead

to private enterprise and to show the financial results of
working.

(71) That the policy of * cheap grass and dear grazing ™ us
followed in the Central Provinces, hut modified to suit local
conditions, is likely to lead to the best utilization of fodder
grasses.

(iv) That the incidence of grazing in open areas should be
carefully regulated, and every encouragement given to the extension
of the area closed to grazing. In closed areas, grass cutting should
be permitted at such seasons as will ensure a maximum annual yield.
such areas being situated as near as possible to the centres of con-
sumption.

(v) That the grazing of nomadic cattle should be confined to
certain fixed areas.

(vt) That improved communications are likely to lead to the
extension of grass cutting operations. _

(vii) That the substitution of stall feeding for grazing whici.
from the point of view of forest administration, is much to be desizd
is extending slowly in Bombay, in the Central Provinces, and 1t
other places where favourable conditions as to supply and markct
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ohtain ; but that the villager is not likely to take generally to stall-
foeding until higher grazing fees are imposed.

(ri17) That the storage of grass by Government is not desirable,
exeept when considered necessary to meet the initial demand at a
time of fodder famine.

(¢iz) That the question of transport, in regard both to railway
freights and the supply of railway wagons. is a real difficulty. To
encourage a more general use of cut fodder, low rates of freight, and a
steady supply of wagons at grass exporting railway stations are
necessary.  In order to redure the demand for wagons, steam
haling presses should he used in places where the outturn is large
{say 2,000 tons) since steann pressed hales are onlv half the size of
rhose of equal weight pressed by hand.

The Government of Indix aceepted generally the recommend-
ations of the Board of Forestrv. © They agree that in parts of the
country where the demand on the forests for grazing is unusually
licavy and is not confined to cartle which can be properly classed
as agricultural. the policy adopted in the Central Provinces of
increasing the dues for commercial cattle is worthy of consideration.
They also recognise the necessity for regulating the grazing ineidence
and the desirability of using steam presses for baling grass so as to
e the demand for railway wagons.  The question of rallway
freights for the carriage of fodder was however considered ax re-
cently as 1910, and the Government of India are not prepared to
irge the rilways  to make any special concession in this matter,
exeept in times of scarcity.

“(lause {07y of the Resolution was discussed by the Board
madnly from the forest point of view. the Forest D_epalltment
heing interested i the watter. heeanse the substitution of
tall-feeding for grazing would tend to deerease t.he demand for
arazing in the forests. and to ncrease the market for the sale of
fvest grass, which in many places is littlo utilised at present'. The
Uovernment of India realise that the question of the substitution
of cut fodder for grazing must be fully considered from tll.e genclral
wgrienltural point of view before any definite or far-reaching |pohc_\j.
can be adopted. Ixperience n Madras, Bombay, aml the Central
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Provinees suggests however that in certain circumstances and i,
certain localities action on the lines proposed by the Board yayv
have benefieial results from the agricultural point of view as well ~
from that of the Forest Department.”

The second representative bady which considered the question

as

was the Board of Agriculture in India which met at Coimbatore iy
December, 1913. The subject was dealt with by a Sub-Committee
of the Board under the chairmanship of the Hon ble Mr. H. R, ¢,
Hailev, 1.c.s. Director of Land Recordsand Agriculture of the United
Provinees, and the first set of these notes which appeared in the
January (1914) number of this Journal wax taken as a hasis of
discussion.  The Report of the Sub-Conmittee on the questions of
fodder and cattle foods uns as follows -

“The fadder question appears to arise in very different degrees
of acuteness in various parts of India. i some provinees, such
as parts of Bombay. the Central Provinees, the United Provinees
and the Punjab. the question turns largely on the maintenance of a
suflicient zupply to prevent the great loss of cattle in famine vears,
In other provinres and other parts of the above provinces the dange
of anvthing like a fodder famine is somewhat remote, and the pro-
blem centres rather round the prevention of waste and the using to
the best advantage of the existing material.  In irigated tracts,
for instance, there can never he anv actual fodder famine though
there may he an insufficiency of supplies owing to the erop system
in force. In suell tracts it is idle to reconmend the growing of
drought resisting plants, whereas these may be of great value m
dry parts of the country.  The problems to be attacked therefore
are essentlally of a local character and must he worked out from
the point of view of particnlar localities and nothing more thin
very general recommendations ean he made.”

The recommendations of the Committee are : -

“(1) That investigation shold be made in each province of i
existing sonrces of fodder supply and their wtilization to the b
advantage.  Among other possible sources of supply to which
attention might be directed are the hye-products of the cotton sec !
crushing mills. Txperiments undertaken at Poona have tended t”
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show that cotton hulls are of considerable value as fodder. It is
also suggested that certain grasses at present grown on a limited
scale possess high nutritive value,

“Among possible methods of utilization of existing supplies
further attention might be paid to ensilage and to the cutting and
storage of grass for hay. The present methods are not merely
wasteful but tend to lower the nutritive value of the hay.

“(2) Encowragenent of cultivators to include some fodder crops in
theer rotation.~—This Is essentially a local problenmt on which no parti-
eular recommendations are called fur. Lt appears however desir-
able to consider whether the object 1 view cannot be furthered
by the lowering of the canal rates for such czops v irnigated areas,

= (3) Stall-feed ing ~-The: Committee are of the opinion that no
elforts to popularize stall-feeding are necessary. It is being forced
on the cultivators in certaln tracts by ceononic conditions and will
dowbtless be foreed on them in a larger measure in the future. It
should, however. be pointed out that stall-feeding must as a general
rde be more expensive than grazing. s the pressing problent at
the present monient is to inerease the number of cattle. stall-feeding
cannot from this point of view be recommended in substitution of
stazing where facilities for the Tatter are ahready o existence. Fur
ther the Committee would poirt vut that, because inexceptional
cirettstatices and on a limited seale. the sale of grass from forests
hits proved successful, it cannot be argued that 1t will prove equally
awees<ful in all cases or over wide areax of forests. Fur mstance.
i parts of the Central Provinees and Berar, where the jungles
eneroach o or are surrounded Ty liehlv cultivared cotron tracts.
the demand for grass is <o keen that 1t paysto eut the grass and stall-
feodd = but in most other trae t~ of the Central Provinees the jungles
are more rentote so that the cutting and vemoval of wrass from the
Hngles o the villages for the preposes of stall-feeding appears i
racticable. Muel of the forest grass too when eut and baled
tnder present comsditions s so rank and coarse as to be unpatatable
to cattle and possesses i very low nutritive value,

“(4) Storage against fanine: ~Experiments should he under-
Ciken as to the best methods of storing hay and various forms o
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fodder and demonstrations of the methods recommended given,
The co-operative societies would probably form most useful ageticics
for carrving out these methods.  The experiments now being under-
taken in the Bombay Presideney for shredding and baling Zart,
appear to offer a possible solution of storing this formrof fodder i,
if ultimately successful, the process might be usefully adopted iy
other tracts subjeet to famme.

“(3) Prickly Pear. —The experiments undertaken ln the Bombay
Presidency go to show that the prickly pear. if properly prepared.
forms a useful food n famine times. 1t would also be profitable t)
feed it as part of the ration when fodder s scarce and prices high.
Demonstrations might be given in other parts of the country sul-
jeet to fanune where this plant is found.

“(6) The relative jood rvalues of Ludie caitle foods~—The
Committee are of the opinton that a systematic investigation of thr
subject is desivable and should be best undertaken at Pusa, the
necessary statf being entertained to carey out the work.  In addi-
tion investigations should be conducted at the provincial Larms to
ascertain, by such methods as weight measurements, the relative
feeding values of the different grasses grown in the provinces.”

This report was accepted by a majority of the Board but, with
reference to the vestigation of the relutive values of Tudian cattle
foods. the general feeling was that to be thorough this investt-
gation must he strictly scientitic (compare Kellner's work at Moo
kernj and that it could unly be carried out by a special stafl with
special equipruent such as could not at present be justified by tiw
comparative Inportance of the results likely to be obtained.

The difficulties in obtaining accurate results without
claborate scientific detail and precautions were emphasised by
such experienced officers as Col. Pease, Mr., Dobbs, and Mr. Woul.
and it was felt that, while such general conclusions as those quotr
by Mr. Clouston and Mr. Hamilton, ¢/z., the establishment of ti
value of a particular grass or of cotton seed and cake as a feediv:
stuff, might be arrived at by actual feeding tests: to be complt
more scientific and elaborate tests, with apparatus of the kind wsc
1 Germany and America, would he required aud that, at this stag
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surh elaborate and expensive investigation is hardly justified. At
the same time there seems no reason why an analysis of the actual
food constituents, c.e.. proteids, etc., of the various fodder and food
arops of India should not be made either by all Agricultural Chemists
oras a central piece of work by one Chemist.  Apart from absolute
scientific accuracy the information would be of considerable prac-
tical value. A beginning on these lines was made by Mr. Collins
when Assistant Agricultural Chemist to the Govermment of India
and 1t might well be extended.

In these notes the writer has doue nothing more than attempt
to put the interested public n possession of the latest information
onthe subject of fodder and feeding stufis. It is hoped the impres-
sion left will he that amidst their many varied duties the Agricultural
Departments are not forgetful of what they owe to the cattle of
India on whose maintenance in health and strength the possibility

of all agricultural achievement depends.
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THE USE OF FISH AS CATTLE FOOD.

BY
R, CECIL WO0OD, M.A,

Principal, dyyicultural College, Coimbatur

Durixe the closing months of last year, and the beginning of
this, an experiment was conducted at the Central Farm, Colmbatore.
to ascertain the possibility of using fish as a food for bovine stock.
and ascertain what value, if any, this somewhat novel foud had for
the purpose.

The experiment was begun at the nstance of S Frederiek
Nicholson, K.c.LE., the Honorary Director of the Madras Fisheries
Bureau, who suggested at first the use of Fesh Guano as a cattle and
poultry feed. His description of this was as follows : -

It is the result of boiling good fresh whole sardine andnothing
else ; except the natural contents of the guts of the surdine (mostly
removed in the boiling, ete., processes). there is no admixture of
anything that s not tissuc and bone of sound fish ; there is no sand
or foreign addition, as there generally is in the ordinury beach-dricd
“fish-manure ;” and it is absolutely free from taint and has been
sterilised by steam boiling.”™ At the same time Sir Fredenel
Nicholson suggested that it might be feasible to we ground dre
fish for the purpose proposed, whicl, prepared as he was then pre
paring it, free fromsand and absolutely without taint. would co=
less than half the guano. Subsequently Siv Frederick Nicholso
sent copies of various articles culled from the Fishing Gazette (Nev
York), in which reference was made to the practice of utilisin
various fish products, guano, fish meal and so on. for cattle food i
various parts of the world. It secins that in Shetland and leelan
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div salt fish constitutes an important feed for cattle and sheep and
even horses. It 1s not without interest to learn that in 1853, ex-
periments carried on by Sir John B. Lawes at Rothamsted, on the
ferding of pigs. included the trial of diied Newfoundland cod fish,
The fish was fed with maize, barlev, and braw, in different propor-
tivns, and Siv John Lawes reported that < inthese pens the pigs were
very fat and well ripencd,” and there was a very good proportion of
inerease to food comswnmed.  He concludes * this result is in itself
interesting, amd it may perliaps point to  comparatively greater
efficiency in the already animalised protein compounds supplied
in the cod fish than in those derived, as in the other cases, from
the purely vegetable diets”

Other referencesmight be guoted, but it was soon clear that the
freding of such substances was not the absolute novelry it had at
first :Ll)pc;u‘u!. and 1t was decided to undertake o definite test,
Curtously enough, svon after receiving Siv Frederick Nicholson's
ltter, the writer heard of the practice of feeding matton 1o special
cattle kept for display ol strengtl at village festivals in Nandyal,
while It also seems o fairly common practice to make nse of ban-
dicoots when killed, by pounding then in o mortar and feeding them
ty cattle.

The tiest sample of dred tish, receved from the Government
Depot at Tamir. was anadysed by the Government Agricultural

Chemist ; the figures wee given below 1 —

At ot whole Fisle Percent.

Water N . .. 1700
Prsolu e noneral matrer R . PENEN
Nofubd sl matter . .. A2
Ol el extrn tives .. 321
Cruede proteids . . .. 7o
Carhohiyvdrates ., . .. - 317
Lou-we

Confainimn g —

Allanminoids . .. .. . RN
Phosphoric anhyidride (1,0 ) .. .. [
Potash (K 003 L, .. . - 037
Lame (1) ) o . . . IAPR

Uotal Nutrozen . .. . [N
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The samples actually used did not correspond exactly with tliis.
and probably contained slightly more salt.  They are described by
Sir Frederick Nicholson as * pilchardised.’ '

" The ungutted sardines are thrown into brine. or rough salt
for a varying but short period, just as they come from the sea
they are then dried and are perfectly fit for consumption.

* The word * pilchardised ™ 1s used because the Cornwall pil-
chards are salted ungutted.  The samples were from several batelhes
which had received shightly ditferent methods of treatment.”

The expermment was begun on the 5th of September under the
instructions of Mr. Sampson, who was then acting as Principal and
Superintendent of the Iarm.  Previous experiments conducted
with working animals had shown that it was not easy to arrang:
for uniform work, and that the animals’ live weights underwent
wide variation at comparatively short intervals. Though it would
perhaps have been more interesting to have noted the success of
fish diet on mature working animals, 1t was decided for expeni-
mental reasons to test it on young heifers.  Ten were accordingly
selected @ ranging I oage from 20 to 30 months and in weight
from 316 to, 508 Ibs. The table below shows how they wer

divided :—
. |
Number Aze Muouthly
How Fed. : of H Weinht, rate ot
Heifer. months, erease.
oo -
i 03 RE] $7u : 170
| Y 29 J60) . 138
Fish diet . o 5% 27 28 ! 158
63 24 141 l 144
5] 29 302 | 12-1
Average 274 112 ! 1502
I I S
(4 30 B 164
lli;! 26 302 135
Ordinary dist T 20 316 308
Al hil] 412 1
] 27 104 150
b R
Averaze | 266 402 15312
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These animals were, at the time of the experiment, on the follow-
e daily diet, so far as their concentrated food was concerned :

Cotton seed b
Groundnnt cake R
Dholb hosk (6o (b ivn s, L
salr .. -4 tal

Analysix showed this to contain 0-329 1. Alhuunolds, 00483 1b,
Carbohvdrates and 0122 1 fat + disregarding the digestibility of
the various substances, the albimizoid ratio works out to 1 2+3.
hiorder todeviate s little as poxsible from this. the following
ration wis selected by Mo Sampsan -

e brae . F R AV
Dhalt -k . LN

Fish

This gives the following  figures - Albumanoids  0-31v 1b.,
Carbolydrates 00517 b and fat o to2 b with an Albuminoid
ratioof 10274,

The tisle was ground oo disintegrator, and nuxed o with the
~oaked bran and husk just hefore feeding. and the usual precautions
were taken to mtroduce the annnals giadualy 1o the new diet,

The animals did not at fiest take kindly to the fish : they did
not clean out their pans with the keenness shown by the animals
on the ordinary diet. and it was not it the end of November, six
weeks after the begimning of the exveriment, tuat they ateit readily :
sinee vhen. until the end of the expernient 1 the middle of March,
no trouble occurred. and 1he imals seemed to find nothing dis-
tasteful in their diet.

So far as their health was concerned, the animals fed on fish
kept perfectly healthy throughout the six months of the experi-
ment, and no Ul eflects of any sort were noticed.  Of the ten heifers,
three on the fish diet. and only one on the ordinary diet, came into
season ald took the bull @it 1= msudticient evidence, but there cer-
tainly seetns some reason to suppuse that the fuller avoured food
had had some effect.



Qo

60 AGRICULTORAL JOURNAL OF ISDIA [IX,

The hive weights of the animals were taken weekly througli,t
the experiment. The best idea of the relative increase of the ti
lots may be obtained by taking the dificrences between the aver aes
of the first three weighments and the last three weighments in eacl
case. The figures are given below :—

Ordinary Dict.

Number of Heifer .. .. .. . [ 14 M 59

Averase of fiest three welchments . R RITN) Nin 135 28 o

Averazge of last three welzhments

Ierease

Fizh Diet,

Number of Heifer

Average of first three weiz hm:nb

Tnerease L.

The total average in each case may be obtained  from these
figures aud is 1 the case of the fish diet just under 54 s, per hiead
for the whole period. as against an average gain of 70 Whe. per head for
the heifers fed in the ordinary way.  The test scems a fair and con-
clusive one : the individual variationof the animals is evidently not
excessive : cach group contains one unthrifty animal whose exelu-
sion does not alter the figures obtained above, It is clear that the
fish diet is inferior to the other. to the extent shiown by these figures.
This infertority may be termed a (quantitative and not a gualitative
one, since, as noted above, the animals fed on fish were perfect]y
healthy throughout. The question must accordingly be decided fron
the point of view of the relutive cost of the two diets, and this will be
largely affected by the locality, us the freight from the coast will
have vo be taken into consideration.  Further, owing to the great
fluctuations inthe supply, it is not possible to strike an average figure
to represent the cost of preparation.  The following is quoted from
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&r Frederick Nicholson: ™ In South Malaharin 1912-13 there was
hardly a single shoal of fat fish worth hoiling for oil and * guano,’
while the small Tean fish. running at from 70,000 to 100,000
por tON, Were 50 numerois that the bheaches were roircred with © fish
panure.” the merchants” godowns were crammed, and I myself
hought fresh fish at Rs. 3 pertan, which might mean below Rs. 20
per ton of dried fish as actual cost. This vear. 1913-14. opened
promisingly with fair quantities of fish. but for several months we
have literally not seen a sardine. and my last purchases -months
ago were at Rso 12 per ton. after which onlv o fow baskets have
heen obtainable at any price. Hence Tean give vou wo table or
even approximate figures of “eost.””

The present trade value of dvied fish.willed and free from sand,
hagged and free on rail on the West Coast.is about Rs. 50 to 60 a
ton. and this will probablv vise ax the value of the produee becomes
wore widely known. since Cevlon. the Straits Settlements. and
Japan are already in the market far all ¢lasses of manurve. hesides
the inereasing loval demand for hoth plains and hill cultivation.
It is diffieult therefore to say with anv precision whether it
is profitable to introduee 1t ax a regular feed. but probablv it is
not. There is a slight difference in the cost of the two rations
wsed in the experiment in favour of the fish (ar Rs. 50 per ton
delivered), but pat alongside the smaller gain in live we.ght. there
is nothing in it.

The Vgonm‘n] conclusions drawn are that ne il effects follow
from the addition of fish to amixed ration foreattle : and that after
a little time no trouble ix experienced in getting the eattle to eat it
freely. o far as its fattening value is concerned. the fish does not
t'0111i)a1-0 favourably with groundnut. Fron a financial point of
view, fishis not to be reconmended for inland localities, though it is
probable that on the Coast itself. in favourable seasons especially,

a considerable saving night be effected by its nse,



362 AGRICULTURAL JOURNAL OF INDIA LIX, v

OPUNTIA FLATIOR, MILIL.

THE PRICKLY PEAR OF THE BOMBAY
PRESIDEXNCY.

BY
W, BURNSK Dse,

Eeonomiv Botmwist to the Goremineid of Boinbay,

THE term " prickly pear " ix commonly applied by English-
speaking people to flat jointed members of the botanieal genis
Opuntia.  The general term * prickly pear ™ has unfortunately been
used, in work on the fodder value of the plant. without mention of
the species. Thisix a source of confusion, sinee the species of Opuntus
Aiffer in their value as food for cattle, and in many other things of
practical importance.  One of the exsential points. therefore.
reporting work an “ pricklv pear 7 is to know exactly the species
dealt with.

This is by no means so easy a task ax it looks, amd there is still
some disagreement as to the nomenclature of the Oprntin deseribed
in the present paper.

Tn Hooker’s Flora of British India the only Opintia mentioned
is Opuntia Dillendi, Haw.  In Conke’s Flora of Bowbay mention i-
made of Opuntia Dillenii, Haw, and Opuntia nigricans, Haw, and the
later is referred to as having spread widely throughout the Deccan.
The present writer Wus accustonied to use the name Oprnti
nigricans for the Bombay prickly pear until the publication of
Burkill’s paper * Determination of the Prickly Pears now wild iy
India ~" (Records of the Botanical Survey of India. Vol. TV. No. 6.
October 1911).  In this, Cooke’s Opunti négricuns s determined
as Opuntia elatior. The original paper should be referred to for
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» reasons of the change of nomenclature. to which the present
iter will adhere. At the same time it should he mentioned that
» excellent coloured plate of Opuntia wigricans given in the
wricultnral Gazette of New South Wales, March 2. 1912, facing
ge 210, is undoubtedly the plant called Opuntia latior by
wkill. ‘

An individual plant varies from 6 to 10 feet high. The joints
» obovate in outline, and green.  The size of the joints varies a
ol deal according to conditions of water and shade. They may
ich the dimensions of 18" long x 12" Lroad. hut the average in
»Deceanis 97 x 5% The thickness varies with the water-supply.
the hot weather the joints are contracted and wrnkled, while
the rains they ave swollen and succulent.  The fibro-vaseular
stem of a joint is shown in Plate XXXI. Fig. 4. This joint was
turally skeletonised v the weather and it i proof of the
nghness of the fibre that the skeleton should he so perfet.
e joints arve very mucilaginous. have a large central water
wing tissue and a many-lavered epidermis, with caleium oxalate
en In the outermost layer.

The sizes ahove-mentioned do not. however, appiv to the first
vot. from the ground level. Whether this shoot comes from a
«dling or a cutting, the first joint ix always exceedingly long m
oportion to its breadth. Two actual cases measured gave the
s 37 x 3 and 137 x 28 respectively,  Thiselongation may persist
rough one or two succeeding joints as shown in Plate XXXI,
a. 1. 16 is possible that it may be an adaptation tothe necessity
‘getting up to the light quickly. It must be mentioned, however.
it the elongation oceurs in the first yoints of plants in exposed
uations, so that it is now a fixed character and independent
the light conditions in the environment.

Plate XXXII. Figs. 1—4 show the groups of spines when young
d when mature. In the mature joints the spine groups are 11" to
apart in quineuncial fashion, except: at the edges, where they are
swiled, especially near the apex. [In the young jomt the
luced body (b) which represents the leaf may be seen under
¢h spine group. This falls off before the joint is full sized,



364 AGRICULTURAL JOURNAL OF INDIA (TX. W

At the base of the large spines is a cushion of small, tawny, vy
irritating yvellow spines. The larger spines vary in number il
size, but one is often somewhat larger thanthe rest. Plate XXX|T,
Fige, 3 and 4, show the natural size of these. Thev .-u.:
usnally tawny with black bar< when vipe. but mav also he e
blﬂ('k.

Branching takes place from the exact apex of cach joint il
also from the edge of the joint. just helow the apex.  There is
tendency for the joint at the apexto be at vight angles to the joint
helow. while the joints from below the apex are nsually in the sunie
plane as the joint from which they spring.  One can easily see that
thix arrangement will on the whole tend to inerease the stabilice
of the plant.  As the plant gets older the basal joints of the plas
become round and are covered with dead grev hark,

The flowers (Plate XXXI. Vg, 2} are borne on the edges nean
the tops of the last-formed shoots. The main flowering season i+
in July and August among plants near Poona. The flower is shown
in section in Plate XXXIT. Fig. 5. The ovary is deeply sunk i a
green fleshy torus protected by spines of the same type as thow
on the joints, but smaller.and with the tults more closely toget her
There is no distinet calvx and corolla. Plate NXNIL Fiex 6-10,
show the gradual transition from o small thick bract to the
membranous inner © petals 7 of the flower. The relative poxition
and ripeness of stamens and stigma <how that self-fertilisation is
probable.  The “ petals 7 elase up Jater on (Plate NXXXIT, Fig. 5).
and the © petals,”” stamens, style, and stigma finally fall off leaving
the still green voung fruit behind (Plate XXXIT, Fig. 3). Thix
hecomes deep crimson when vipe and the inside is edible. Burkill,
in the paper previously cited, distinguishes thus between Opinti
nigricans and Opinte elid for :

Flowers orange .« . Opuntia nigrivans

Flawer~ at openine lemmn.vellow changing to ros¢ pink ., Oprntia elatior

The colonr of the ““ petals ” undonbtedly changes to rose pink
and hence it may be assumed that the name Opintic datior 1
correct.,
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The propagation of this plant is effected in various ways.
Necdlings are produced but are rarely observed. The two cotyle-
dons are thick, fleshy, green and absolutely spineless. They soon
fall off and the plant then proceeds to develop its long underground
roots and elongated first joint.

Propagation from severed joints is often scen.  Such joints have
an extraordinary vitality.  They may have lost all their greenness
and vet remain succulent and ready to produce roots.  Tn May 1913,
on the land of the Agricultural College Farm, Poona, some Opuntia
datior was cut down to the ground. uprooted, burned on the spot,
and the rubbish carted away. In May 1914 some of the joints
which had escaped complete destruction were giving out new joints
and had established roots in thesuil.  Such roots develop from the
sites of the spine tufts.  Even when a cut is made across a joint
and the cut end inserted i soil. the roots come from the sites of the
spine tufts below soil and not from the healed cut. Plate XXXI,
Iig. 1, shows the result of such an experiment.  The cut joint was
planted in a pot in June 1913 and photographed in June 1914. It
liad made a few long straggling roots and the joints above itself. .\
method of propagation which the writer has repeatedly observed is
represented in the second photograph in Plate XXXI, where an
untipe fruit planted in the soil develops vegetatively from one of
the spine tufts just as if it had been an ordinary joint. Plate
NXXII, Fig. 11, shows a section through such a fruit demonstrating
that there is no connection whatever between the plant produced
and the unripe seeds i the ovary.

The rovt-system of the plant as it is found in the field is exten-
sive. Roots have been traved 1o 6 feet away from the centre and
3 feet deep.  The roots are excevdingly tough, and contain crystals
of caleium oxalate in considerable quantity.

When one takes into consideration all the advantages and
protective qualities possessed by this plant, and in addition its
extraordinary power of vegetative propagation, it is not to be
~wondered at that it is difficult to completely eradicate 1t where once

1t has become well established.
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TURY.

BY
Co M, HUTCHINSON, M AERB,

Imyervial Adgiriedturad Bacteriologise

Tue suceessful growth of twf depends in India. as it does in
liurope, upon the selection of those grasses most snited tothe local
conditions of soil and climate and the purpose for which the twrf
required.  In England o mixture of several kinds is generally used,
whereas in India, at least in a very large number of places, the pro.
duction of a pure culture of dooh (Cynodun dactylon) 1 most
commonly aimed at, and this for varions reazons, mostlv good ones.
Doob 1s easy to grow. and with proper treatment gives a good snrfaee
for golf or tennis ; it is not a good grass for polo grounds. being
slipperv and treacherons and requiring more care and attention
most polo clubs can afford to apply to twelve acres of tinf. 1t
liable to form thick mats of growth in some spots and to die oot i
others owing to inability to compete with other deeper rooted grasses
in the dry season, either for food or water. This disabidity can he
overcome on the small seale vequired for tenms conrts and putting
greens, It twelve aeres of polo ground s a Jarge area teo water
manure, and hand weed.  The same remark applies to ericker
gronnds, and in addition it may be pointed ont that a dooh wicket-
table requires special preparation, entirely different from that of the
outfield, generally involving the use of clay.  For the outfield of «
ericket ground, for polo, and even for hard-worked tennis courts
nothing is better than a judicious mixture of coarse grasses, but the
trouble lies in proper selection, if the condition of the soil and climate
is not such as to prmlucc‘n, natural mixture which cutting, rolling,
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winding, and manuring will turn into a good composite turf. Such
. mixture will stand much more hard work and resist drought
hetter than a pure doob, and many coarse grass tennis courts have
as yood a playving surface as any made of doob alone.

Nevertheless doobh is so much more easy to grow, and the

e of one well-known grass instead of a mixture containing in-
tividuals whose habits and requirements ave not so familiar, simpli-
fis its treatment.  The intention of this article is to describe the
wiiter’s experience of making doob twrf at Pusa in the hope that the
methods adopted may be found of use elsewhere. 1t should be
<tated, however, that the writer’s experience of the use of ammonium
sulphate for this purpose hax been limited to this particular soll,
and although the general prineiple of treatment remains the same
for any soil on which it 1< desired to grow doob, vet it may be
wecessary i other localities to melude lime or basic slag inthe appli-
cation, this not being necessary at Pusa owing to the large quanticy
of the former already present in the soil*

The ordinary practice adopted for making a doob lawn is to
remove the surface growth entively, plough or hoe the soll itself,
renmove grass rootx, and dry out weeds by exposure to the swn.  The
aurface ix then levelled and plastered over with a mixture of mud
and cowdung in which the doob is planted. This method produces

¢ doob lawn in o remarkably short time, hut 1t has disedvantages,
amongst whiclk may he reckoned the following :

(1) The use of cowdung reintroduces an ¢nornious number of
weed seeds which germinate later and nake constant weeding
neeessary.

(2) The mud plaster generally used produces a surface which
dries Bard and cakes wher rofled and when the sun gets on it ; such
a surface Is prejudicial to vigovens plant g erowth and cbpuuall\ bad
for twf.

ft s been found  hetter, in this method of making a lawn, to

replace the cowdung by using oither oil-cake or sterilised animal

plied at the same time as the sulphate
LHL

*If Hime is vequived it must on no account he ap
o
of ammenia, hut <hoold he put on not less than two months later.
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meal, the latter being a preparation of slaughter house refuse
obtammable from Caleutta and containing about 8%, nitrogen,
Oil cake, if fresh, should be kept for at least six months before use.
and finely powdered before application.

In cases where it is required to make a tennis court or puttig
greens out of grass land. or to improve the condition of already cx.
isting ones the method hereinafter described has been found
suceessful © it must be stated, however, that success has depended
upon the presence of a certain proportion of doob amongst the other
grasses present. and although the use of ammonium sulphate and
sand in the manner prescribed has heen eminently successful at
Pusa both for maintaining the condition of putting greens laid down
with pure dueb from the start and for creating doob greens out of the
mixed turf grasses normally found there, this method applies more
particularly to the latter condition and has been worked out with
special reference to it ; the writer’s object In carrying out the
experiments on renovation of turf was mainly in connection with
the use of the latter as a standard crop for measurement of the
relative manunal value of various agricultural operations depending
upon bacterial action ; perennial turf grasses respond rapidly to
applications of available nitrogen and the obvious and rapil
character of this response makes it possible to use them as
qualitative indicators of the presence of nitrogen in this condition.
Thus the difference between the relabive availabilities of nitrogen as
sodmm nitrate and ammonium sulphate can be seen at a glance
when these are upplied to a doob plot, as a darkening of eolour which
may occur in the case of sodium nitrate within 24 hours and in that
of ammonium sulphate generally a day later at the earliest.

Doob is a shallow rooted plant and obtains its food from the
surface layer of soil ; most of the ‘other grasses, with which it has to
compete, such as motha (Cyperus rotundus), dabhi (Imperatu
arundinacea) and rare (Saccharum”spontaneum) are comparatively
deep-rooted ; now the kecnness] of | competition between plants
growing close together, as turf grasses do, is very great, and the
ultimate survival of individual kinds is determined by quite
small initial differences in their relative power of obtaining either
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food or water. Taking a mixture therefore of deep and shallow
rooted grasses, and supplying plant-food which tends to remain
near the surface or to undergo only near the surface such changes
asare necessary to make it easily assimilable by plant roots, the
result will be the gradually increasing growth of the shallow rooted
plants and a corresponding diminution in that of the deeper
rooted kindx.  Expeviment has shown that nitrogen is the chief
requirement of the doob grass plant and indeed this grass responds
so quickly to nitrogenous manures that it is possible in many
cases to produce a good growth of it simply by heavy dressings of
sucl materials as oil cake or cattle manure. but the results are nog
s0 certain nor the character of the growth so good asmayv be
obtained by the use of ammonium sulphate. It is a fact, well-known
to agricultural chemists that salts of ammonia, such as ammonium
sulphate, are retained by the soil to which they ave apphied.
whereas another nitrogen-containing compound, mtrate of suda.
is easily washed down through it by vain: thus an application of
nitrogen in the form of sulphate of ammonia will teud to remain
near the surface whereas one of nitrate of soda will tend to move
downwards. This is the underlving principle suggesting the use
of sulphate of ammonia for encouraging the growth of doob
at the expense of other deeper rooted grasses. In practice. it
has been found at Pusa that the application of sulphate of
ammonia to very bad twrf containing in addition to doob, motha,
dabki, rari, apany (Andropogon annulatus). tetar (Lawien asplencjolia).
and dudhi (Ewphorbia thymifolia) vesultsin *he eventual elimination
of everything except the donb. This result was obtained inthe
coll weather beginning in November, when. owing to comparatively
low temperatures and scarcity of soil moisture. the competition
between  individuals would be keener than during the raims. thus
allowing the treatment to have full effect. It s not certain that
the method would be equally suecessful during the rains. although
the useof sulphate of ammonia at the latter fume of vear
produces a vigorous fresh growth of doob oun putting  greens
and tennis courts already possessing a fair proportion of this

grass,
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In the first  experiment carried out, beginning on 3t}
November 1913, a piece of very bhad ground which had never heey
planted with dood, was cut and rolled and divided into cigly
plots measuring 10 feet x 10 feet each.  These were treated as
follows :—

A and Ar sulphate of ammonia and superphosphate ;

B and Bi1 sulphate of ammonia alone ;

C and (‘1 no manure ;

D and D1 sterilized animal meal

Ar, Br, (1, and D1 were also covered with a thuck laver of coarse
sand.

The amounts applied caleulated per 100 3q. feet were a
follows :—

Ammonium sulphate 35 Ihs.  Superphosphate 8 Ihx,

sterilized meal 3 lbs.

The ammonium sulphate was dissolved in water and applied with
a watering pot, the amount used bLelng ammoninm sulphate 33
Lbs. in 4 gallons of water to each 100 =quare feet of turdf.

Thus for a tennis cowt T8x 36 feet 98 Ibs. of ammonium
sulphate would he required.  Before treatment the ground showed
patches of bare soil with scanty growth of poorly nourished plants of
dabhi, motha, apang, and doob with some rari, tetar, and dudhi ; in
48 hours after treatment all these plants, meluling the doob, ap-
peared to be dead, being brown and bumt ; two days later {resh
green shoots of doob were found which gradually  covered the
bare patches, and in one montl’s time, with no further treatment
except daily watering and periodic cutting, the whole surface wax
covered with a nearly pure culture of doeb.  This was i the case of
ammonium sulphate alone or with sand ; where superphosphate
had been added but no sand, a bad blackening of the soil with no
growth occurred in patches ; this had been prevented by the addition
of sand, but in hoth the superphosphate plots, although eventually
covered with a thick growth of grass, this was not pure doob but
contained many plants of apang, dabli, and some motha, which
seemed to he sufficiently strengthened by the phosphate to stand
competition with the surrounding doob.
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The sterilised meal plots were very promising at first, especially
the sanded one, which after six weeks” growth (in November and
December) compared favourably in appearance with the ammonium
sulphate plot. Exanination however showed that a large number
of plants of ¢pany and dabli weve present and after cight weelss
the whole plot hegan to lose colour and develop patchiness due to
Failure of the apesg and dabld to make equal growth with the doob.
The vesult was unexpeeted as it was supposed that the stenlised
meal would supply nitrogen slowly and regularly by nitrification
of Its organic nitrogen content and that this supply would con-
sequenty continue fora muck louger period than would be the case
with ammonivm sulphate : the plots to wlueluthe latter was applied,
however, showed no siges of falling off 1 colour or condition until
the nuddle of January when it was found that some plants of motha
bad appeared s fresh application of ammuoniuny sulphate was made
which effectually eliminated these intruders, and {rom that date
nntil the thme of wating (13t June) nothing but deol Las grown
on these plots. the growth however being perfectly even and close
and of dark green colour, and in the case of the sanded plots the
swrfaee Js havd with no loose matted growth. It would of course
have heen perfectly casy to have handweeded these plots to remove
the Intrusive motha, but it scemed better to ascertain whether
manurial treatment alone could obtain the same result.

The deterioration of the sterilised nical plot was thought to be
due to failure i the pitrogen supply and the inuediate recovery,
visible  within 48 hours time. resulting from an application of
anmoniun sulphate. seenied 1o prove this conelusively. A further
vesult of the additional treatient has been the rapid extinetion of
the surviving deep rooted grasses.

It will be seen that this rate of application of ammontuin sulphate
is an extremely high owe as compared with agricultural practice,
and is proportionately expensive, the present cost of ammonium
sulphate being about Rs, 14 per ewt.. but in dealing with such small
areas ws tennis courts and putting greens this consideration would
usually fade into insignifieance by comparison with the excellence
of the results. 1t should be emphasized, however, that 1t would
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generally be useless to attempt economy in the use of this treatneny
as unless enough of the ammonium snlphate 1s applied the eliming.
tion of weeds aimed at will not be obtained.

So far as current expenditure is concerned it is not possible wi
present to xav at what intervals of tine it mayv be necessary to renew
the treatment. hut o far ax experience at Pusa has gone, it does not
seem likely that application of ammonium sulphate will be required
more than twice in the vear and that not at the original rate hut at
half this quantity, /e 13hs in 4 gallons to 100 square feet, sav
50lbs. for one tennis court.  The necessity for such application can
be easily Judged by noting the volour of the grass, which should never
be allowed to beconie pale green or vellowish ; should this occar, one
application will within 48 hours bring it back to the proper colour.
[n cases where the presence of an undulv large number or more
vigorous growth of weeds oceurs it has been found better to apply
the ammoniunt sulphate, at the rate of 311bs, to the 100 sqnare feet.
in the solid form. sowing it over the ground as evenly as possible and
then watering 1t in with the amount of water (4 gallons) prescribed.
The effect 1s more marked so far as destruction of the weeds is con-
cerned, and might probably be arrived at simply by dissolving the
salt in say 3 gallons of water instead of in 4 gallons. It Is perhaps
advisable here to point out the necessity for avoiding the use of too
much water which would destroy the effectivencss of the salt hy
dilution, and the deleterious effects of irvigating lawns by periodic
flooding, which does an immense amount of Larm, especially by
reduicing nitrates and washing down availuble plant-food from the
surface layer where it Is wanted by the doob to lower levels where
it will help the deeper rooted weeds to compete with the former.
All water should he applied in small quantities at frequent intervals;
every evening during the eold and inthe dry hot weather, and during
breaks in the rain sosoon as drought is indicated by the condition
of the grase. The actual amount required is small, just sufficient
to moisten the top inch or twn in which the doob roots are
growing. '

It was thought that during the drought of the cold weather
the deeper rooted plants would have an advantage with regard to
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water-supply, but this has not proved to be the case : the probable
rasons for this resnlt are discussed in dealing with the use of sand.

[t 15 perhaps unnecessary to point out that no success will be
oltained in growing twf of any kind on waterlogged or soursoil.
where an spection of the grasses will show that nothing but poor
acid loving weeds can flowrish.  Onthe other hand, the deleterious
influence of trees. and more especially of bamboos. iz in most cases
diveetly due to their action in absorhing soil water at the expense
of the shallow rooted grasses and other plants in their vicinity ;
this action can be greatly mitigated by cutting deep trenches so as
to separate the grass area from the root svstem of the neighbouring
trees, the roots of which must he ¢ut by the trench ; care must he
taken subsequently to seethat fresh tree roots do not grow through
the trench as 1s hable to occur,

Stnd. ~The soil at Pusa. although of a light sandy character,
shrinks on drving. forming a surface crust which interferes with
plant growth in various wayvs. particularly by diminishing the free
and even penetration of the <oil by water and air, and also by actual
mechanical interference with the growtl of stems and surface roots
such as ave formed by doob grass, maize. oats. and other plants. In
field practice this tendeney necessitates surface cultivation, and in
the culture of pot plants in the Taboratories at Pusa as much as 30
per cent. of sand is added to the soil to prevent the slrinking and
cracking of the latter. 1t has been found by experiment that sand
has an advantageous effect on the growth of dool grass such as it
might have heen expected to produce from a knowledge of the
above facts in connection with Pusa soil 1 it may be stated at once
that on soils with any tendencies of the above deseribed character
the use of sand is of almost cryual importanee with that of ammonium
sulphate 5 doob turf can indeed be grown on almost any soil if
provided with a sufficiency of nitrogen, but on any of the numer-
ous soils which tend to form a surface ernst on drying froma wet
condition, it is only by the use of xand that a truly even growth
affording a surface. which can he made true by havd rolling and
close cutting, can be obtained. The sand combined with a close
growth of doob roots and stems produces a surface which can be
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rolled smooth and hard, however wet it may be, without puddling
or forming a crust, the sand moreover providesa surface “mule; :
of coarse particles which not only break up and distribute waier
supplied either artificially or ws rain, but prevent drving out of the
surface soil during the drv season of the year. It 15a remarkabl
fact that at Pusa the mere application of an inch of river sand t .
piece of poor turf resnlted in a great nuprovement not only in the
growth of the grasses, but in the general condition of the turf itslf
v the elimination of the bad weeds. In an experiment i whic,
oil-cake was used by itself and in conjunetion with ammonium sul-
phate a very marked improvement was effected in both casex by »
cross dressing of sand, especially in the latter combination. b
actual practice the sand does not remain above the soil and separate
from it for anv length of time, but becomes incorporated with the
surface layer, thus rendering it more open in texture aud pervions
to air, water, and root growth, and it undoubtedly promotes the
more rapid nitrification of either oil-cale or ammoninm sulphate hoth
by the aeration and even water distribution which It cusures, I
will be rerembered that the selective action of ammoniun sulphate
as compared with that of sodiunt nitrate. In encouvaging surface
rooting plants, was attibuted to its retentlon near the surface:
the change into nitrate which Is probably necessary to make it
available as plant-food will also be promoted by the weration afforded
by the added sand, also near the swiace and therefore more readily
obtained by the shallow feeding dovb. The gradual lowering
in concentration of the surface layer of sand by mixture with th
soil makes it advisable to repeat the sand application whenever the
surface begins to become soft owing to the increasing  thicknes:
of the growth of doob; in some cases where, owing to richnes
of the soil, an unduly thick and soft growth of dved has forme
(as was the case on and around sone of the greens, notably the 12th
on the newer part of the Tollygunge golf course) a thick drexsing
of sand will fill up and bavden the turfand allow of the formation of -
hard true surface which can be rolled hard and eut close without
injury. The most important point in connection with the wse o.
sand is the quality of the latter. It is quite casy to mistake silt
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for sand, vr to use sand which may be so fine as not to possess the
nechanical properties requisite for success. It is difficult to give
divections for distinguishing one from the other, but generally speak-
ing it may be said that sand if put i water will sink to the bottom
and leave little or no cloudy floating particles and that coarse sand
has o very distinet gritty feelimg hetween the fingers, It is of the
utmost inportance, however that the material emploved should be
sand, f.e., particles of quartz, and not slt, which may be amixture of
materials such as felspar, whichin course of time will disintegrate to
form clay and s0 produce a worse condition in the surface soil than
it may have originally possessed. Building xand, known as = sharp ™
sand, generally possesses the desirable mechanical properties above
deseribed. but 1t 1s usually possible to find deposits or pockets of
coapse sand n almost any locality. Such sand if thoroughly wetted
and  compacted should on dreving show no tendeney to hold
together but should fall apart at o touch,  As mentioned above.
the amount of sand used o1 Pusa was about 150 1hs to 100 square
feet : for a tennis court this would require about 36 naunds or
some 5 cartloads  when st applicd most of the grass will be
completely burded @ the surface should then be rolled smooth and
watered with the solution of ammoniun <ulphate, care heing taken
to obtain an even distribution of the latter. The ground should be
marked out in squares of equal size, the salt weighed out into por-
tlons cach sullicient for one square and dissolved in the appropriate
amounts of water ; kerosene ol tins holding 4 gallons can convendent -
Iv be used to dissolve 33 1bx of the ammonium sulphate. which will
then be watered, by o watering pot with a rose, un to one 10 feet x
0 feet square. This can nwore casily be done by marking out an
avea 80 feet x 40 feet <o us to adlow of a margin to a tennis court.

A series of smadl plors was laid out i which pure cultures of
apang, motha, dablii, jor (Rotthocllic sp.), and rari were grown sepa-
rately in order to observe the ceffect of varving treatment upon
them individually, and to arrive at @ more accurate notion of the
causes underlving their gradual extinetion by treatwent resulting
inthe ultimate production of doobturf. These have only been undes
observation for a few weeks at present, but the addition of sanc
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has already caused a marked retardation in the growth of all the above
mentioned grasses as will be seen from Plate XXXIII. It isnot atall
clear why this should be so although varions conjectures might be
hazarded, but the fact remains that sand has a positively prejudicia]
effect on these undesirables, so far as observation at Pusa has gone.
whereas the growth of dood is favourably affected.

So far as sand is concerned, thevefore, the writer is of opinion
that its value for making turl is undoubtedly high for the following
reasons i—

(1) Tt encourages the growth of dooh and discourages most
of the undesirable grasses,

(2) It improves the water-supply, both during the dry season
by forming a surface muleh, and during the rains by preventing
puddling of the surface and causing even distribution.

(8) It improves the playing qualities of the turf by filling up
inequalities, preventing too luxuriant or matted growth of doob.
and allows of the production of a firm surface by volling, without
the formation of a surface crust.

The method above described of producing doob twrf depends
upon first destroying as much as possible of the undesirable weed
growth by heavy dressings of sulphate of ammonia and then upon
keeping the surviving dooh in condition by means of the liberal
nitrogen supply thus provided and by the use of sand. The quan-
tities given are those which have proved successful at P'usa, during
the dry season, but any reader who wishes to make use of the method
is strongly recommended to make his own experimental plots in order
todetermine the quantities appropriate to the particular soil of hix
own district. The plots can be quite small, a few feet square, and
the quantities varied from half to double that recommended ;
the sand, however, must be kept up to the amount necessary to
cover the surface to a depth of at least one inch.  Other alternatives
to ammonium sulphate have been tried at Pusa as possibly more
readily obtainable, and if used m sufficient quantity and in conjunc-
tion with sand have been found successful although net to the
same degree, but they were not so easily applied nor was the result
30 lasting. Sterilised meal has been referred to and the quantity
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nsed mentioned ; o1l cake was also tried successfully, but was much
improved hy subsequent dressings of ammonium sulphate ; one other
method which promises well is now under observation and may be
nintioned here as possibly providing a sufficient nitrogenous dress-
ing at only the cost of the labour involved in collecting and applying
the material.

The cut grass from a lawn 1f allowed to Jie and not caught in
the box on the mowing machine, remains on the surface, where
various fates may overtake it : generally it dries up and gradually
falls to powder which resists further decay for considerable periods
and merely attracts the attention of inse~ts which feed on it and
sometimes turn their attention to the cut ends of the growing dood
to the great detriment of the lutter ; vtherwise it may simply blow
away as dust or during the rains be washed into unsightly streaks and
patches, which then remain moist long enough to ferment and “burn”
the doob ; this 1s quite a common effect on lawns mown without a
grass box. In either case the manurial effect sometimes attributed
to this untidy method does not appear to occur in actual practice.
If the cut grass is scaked in water for about a week, the watery
extract thus prepared will be found on analysis to contain con-
siderable quantities of ammonia, owing to the fact that the unavail-
able nitrogen contained in the grass has been brought into this formt
hv such bacterial action as occurs under these conditions ; this am-
monia when applied to the soil will perform the same function as
sulphate of ammonia although in a different manner, as the brown-
ing of the grass plants which is the first visible effeet is due to direct
poisoning of the latter and not merely to interference with their
water requirements by the production of the condition known as
~ physiological dryness,” such as results from the application of
sulphate of ammonia.  When the doob has been established by the
use of this grass water. further applications should be considerably
diluted and allowed to stand exposed to the air for some days in
order to destroy the toxins formed during fermentation which are
responsihle for the burning effect on the grass. The effects of appli-
cations of this extract are not so lasting as those of sulphate of am-
monia-as they do not contain so much nitrogen in one application.
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but it will be obvious that it is only necessary to repeat then, .y
the proper intervals in order to maintain the necessary supply of
nitrogen. It will perhaps make the matter clearer if it is poinred
out that doob, as above-mentioned, depends upon a liheral supply
of easily assimilable nitrogen, and that the ordinary processes of
decav of organic matter in the soil do not as a rule provide this
with sufficient rapidity nor near enough to the surface; for the saue
reason cut grass left lving will fail to supply nitrogen because it tends
to decayin sucha manner that its nitrogen remains inert ; if how-
everitis brought under the conditions above described the special
bactertal action involved willensure the inclusion of the nitrogen it
contains n the process of decay, with the result that this necessarv
element is brought into an available condition at a rapid rate.

It is unfortunate that the grass water thus prepared possesses
a characteristic odour which = not altogether desirable ; this mayv
be mitigated by exposure to the air, and when the water s to be
uged In conjunction with sand the latter may be made nto a heap
and watered with the extract previons to application ; this will reduce
the odour considerably.  Experinients are in progress to determine a
method of destroying it albogether swithout loss of ammonia ; u
solution of permanganate of potash is the simplest and most effectual
means so far discovered. It may he mentioned that the deconi-
posing grass continies to give up ammonia for a considerable period.
50 that several fresh water extracts can be made from the san
material.  The remaining decomposed griss itsell may be advant-
ageously used w place of cattle manure in the garden.

Although experience has shown that the artificial supply of
nitrogen will suflice to produce & huxnriant growth of doob o a sl
which without this addition appears too poor to carry it, it nust
he rerembered that this crop, hke all others, vequites in addition
such elements as phosphorus, potasly, and lime ; some soils may be
so poor that no amount of nitrogen alone will produce growth. and
in such cases it will be necessary to use a more complete manure.
and indeed in any case the luxuriant crop produced by the use of
ammoniunm sulphate will eventually deplete the soil and make 1t
necessary to restore the lods.  This might be done so far as phos-
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phate, potash and lime, are concerned by the method of leaving
the cut grass lying on the surface, hut, as has already been pointed
out, the manurial action of such treatment is irregular and the nitro-
genous portion does not eome into full use.  Two methods may be
adopted s I one the original laving of the lawn will include the
importation of good =oil to form a basis for growth : in the
ather the use of saeh a manure as sterilized animal meal or oil-cake
will provide the neeessary phosphates together with mitrogen.  The
selection of method will depend naturally upon local conditions.
In the ease of the animal meal this manure contains a high percentage
of witrogen and phosphates and has given excellent results as detailed
above,  On the other hand. a $-inch laver of good loam in conjune-
tion with a top dressing of sand and sulphate of ammonia has pro
dieed equadly good resalts although with less rapidity,

Coivhet Granpds A< ahove pointed ont different treatment
s required for the preparation of the wicket-table and of thd ont
field,  Inthe former for instance the use of sand 1> nar pemussible
as thix produces & wicket whicl rapidly goes to pieces and becomes
dangerous s in this ease i the <oil s light and sandy, It is necessary to
mnport o heavier variety of <ail which willroll out into 2 good wicket
duofy can be grown on this by application of ammenium  sulphate
and careful handweeding, and as it will endg be used m the cold
weather, nueh less trouble will be experienced 1 keeping it in con-
dition than would be required during the vains @ thix refers to the
nse of @ heavy soil wpon which dood will not do well if cutting and
rolling are cayied out to any extent inwet weather, Tt must be
remembered. however, that a crieket piteh requires only 2 mmimum
of urass, just sullicient to keep the sintace together hut not enongh
to produce a dead wicket.  Where awicket-table has been built up
by importing soil. it will ofter be found that the grasses deterionate
after a few seasons owine to the appearance of weeds sueh as wmothe
and dabdi - this generally means that the lmmediate surface laver
upon which the deol depends forfood has beeome depleted either of
nitrogen, or phosphates, potash and Tmeoor sometimes of all four :
the first of these is genevally the imitmg factor. but when ammoenium
sulphate fails to produce a response it Is in consequence of depletion
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ofone or all of the last three. A general manuring is then indicat
but if the condition of affairs is really had it would be better
plough up the affected area at the beginning of the hot weather i
order to get rid of the weeds and their roots by drying them oy,
Otherwise a dressing of sterilized animal meal at the rate of 10]hs,
to 100 square feet will be found effective, or, if the deterioration
is taken at an early stage. a simple dressing of good loam soil, dyi|
and sifted, will carry on the growth of doob. although it may I
necessary to supplement it with sulphate of aimmonia within o few
weeks of application.

Cutting and Rolling.—1It is a matter of common knowledge that
good turf can be produced in time simply by judicious cutting and
rolling of a mixture of good and bad grasses. provided that momsture
and soil conditions are sufficiently good to support growth. The
selective action of these two operations, so far as dood and other
grasses are concerned, appears to depend upon the following point-.
Repeated cutting close to the ground putsa strain upon the coars:
grasses by making it necessary for them continually to produce
fresh leaves to take the place of those removed ; a shnilar strain
falls upon the doob but owing to its habic of growth, which is close
to the ground, the mowing machine removes a much smaller pro-
portion of leaf, and the adventitious roots which occur at frequent
intervals along the stem help to provide nourishment and water to
every part of the plant and make it independent of the main root
from which it started growth. Inthe same way other fine-leaved
grasses will survive cutting which is too close forthe coarser kinds,
this action being largely responsible for the production of turf where
other grasses than doob are concerned. Cutting may be regarded
as & form of pruning the grass plant and has the cffect of stimulating
growth indirectly and altering its character and the shape of the
plant itself, the general effect baing the production of a larger number
of leaves and stems over the same area of ground and consequently
a thicker and closer turf. Tt is therefore of great importance that
this operation should be carried out, systematically and with judg-
ment, both with regard to the height of the cut above the ground
and the frequency of cutting. With reference to the latter point it
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JDould be observed that too long intervals between cuttings, es-
peetally with Tawns formed of other grasses than doob, can ruin twrf
more surely than almost any other method ; the immediate result
of xuch unduly long intervals is to allow the formation of stems and
Ieaves which are not onlv long but thick, these when eut remaining as
stubble amongst the surrounding growth and giving occasion for more
regrettable expressions upon the puttimg green than any other ageney
outside the matel. Good farf must he cuc hefore it gets tothis stage.
and af the same time must be provided with the extra nutriment re-
quired by the inereased growth resulting from the stimulus of cutting,

It will he scen that eutting means more than simply preventing
the grass from getting too long. and for this reason it Is important
ro make use of an efficient machine, which will not only cut as close
as may be found necessary, but will withstand the efforts of the mal:
to hring about its distuption.  Cheap machines have defects which
in the writer's opinion more than counterbalance their cheapiess,
and where 1t is desired to out comparatively small aveas of turf
and at the same time to produce « good playmg swrface they cannot
compete with high dlass machines, 1Fit ix merely a question of
keeping down jungle anid givinga general impression of upkeep by
hagaling off the ends of the grass with blunt ill-adjusted cutters, then
cheap machines are as good as more expensive ones. hat owing to
varions defeets in material and design inseparable from their lower
price. it is impossible to keep them i fivst classent ing condirion, nor
can they, even when new. cut as close or evenas a cood machine
this is a question of gear ratio. and wunber (f knives i the revolving
cutter, which varies from three in cheap machmes to six in good
malkes, just as the wearing is anie of acenrate machining of the gears
and of the material used in theni and in the bearings. The point to
he remembered s that judanent must he exercised in setting the
height of the cutter-harabovethe ground so that the requisite amount
of grass mav e eut/but that this will bew asted if the machine used
euts unevenly. or if the cut is not cleanvither on account of a too
low gear tatio or heeause the entter-bar ov knives are not properly
<eb, g0 that the grass is half pinched and half pulled off ; this has a

very bad effect on dood especially durmg dry weather as the pull
20



382 AGRICULTCRAL JOURNAL OF INDIA [IX,

destrovs the attachment of many voung adventitious roots to tl.
ground and leaves them to dry up ; this effect can he seen quito
casily on examination of twef eut with a hlunt slow-running mow. .
The hest size of machine to employ for small areas depends
upon the character of the surface ; if this is dead level, as on a tennis
court, the use of a comparatively long cut, such as 20 inches, wil
cover the required area in less time and with equally good results
but on putting greens where hollows and small curves may oceur,
a 12-inch cut will be found more suitable ; the larger machine has
an advantage in weight, inasmuch as it will run nearer the ground
and also perform the function of a roller ; on the other hand, during
wet weather, a light machine may he used with impunity when «
heavier one mayv damage the surface: a sufficiency of sand will,
however, minimise this drawback.  With regard to rolling it may he
pointed out that on a dnab lawn one of the functions of the roller
is to bring the dool stems into sufficiently close contact with the
ground to promote the formation of adventitions roots at frequent
intervals.

It should be unnecessary to point out the fatal effects of either
rolling or cutting turf whenthe latter is too wet ; the obvious results
of such action are rapid deterioration in the quality of the growth, fre-
quently accompanied by discoloration and death of the grass plants:
the extent to which these effects will follow depending upon the
character of the soil and the amount of moisture present at the time.
It does not require much knowledge ot the conditions of growth to
enable one to understand how this comes about, as it is obvious that
the weight of the roller or mower will puddle the soil surface if wet
enough, and probably bury the growing points of the grass ; at the
same time the puddling will result in the formation of a hard
impervious crust which will choke the plants.

A word of warning may be given with reference to worm-killers :
which are frequently used without any consideration of their effect
upon the turf grasses, orof the fact that the destruction of earth-
worms may save tronhle for the green keeper, but at the same time
removes the only means of aerating the soil under the turf, Some
worm-killers contain salts of lime which frequently produce a per-
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manent greasy, moist condition, especially in hadly drained turf, and
in most eases promote the growt] of elovers which should of ecourse
1o avoided at all costs,  Othersave acid in character, and if used too
froely may reduce the lime content ol the smface soil so asto inter-
fore with nitrification.

A solution of corrosive sublimate of 1 in 1,000 has heen found
clloctive, but its poisonous properties make it a dangerous substance
o place in the hands of the Indian mali.

Worm-killers therefore should be employed with great caution,
.nd more especially on turf which has any tendency to become
waterlogged, as worm burrows exercise & highly favourable influence
upon the surface drainage and aeration of the soil.

Tt. may be pointed ount that much harm may be done by rolling
inwet worm casts, each of which when flattened out tends to

another the grass under it and produee a bare patch.

he ahove it has heen found that the selective
ate npon a mixture of twrf grasses, which
it« stimulative effect upon doob
as the soil

Sinee writing 1
action of ammoninm sulph
ocenrs in the cold weather. and
are verv eonsiderably maodified during the rains, as soon
hocomes sufficiently moist to prevent the necessary concentration of
the salt in the top layers, and to produce vigorous growth of the
weeds, 1t is therefore advisable to make use of the method recom-

1g the cold weather. although there iz no veason

nended above durh
why ammonium sulphate and sand, especially the latter, should not

he used with advantage to improve the condition of turf during the
rains ; it is an interesting fact that the obvious improvement in
the eolour of the grass which follows an application of ammonium
sulphate within 48 hours in the dry weather, does not at Pusa make
its appearance sometimes o & weel or ten days during the rains.
tomperature and loss of nitrate by reduction

This is & question of soil
at sciontific interest but will be reserved

and leaching which is of gre
for publication with a more appropriate context.

In conelusion, it may be said that the study of turf formation
under varying conditions of treatment may be made of great interest

by any one possessing a few square yards of ground, a fair supply

of water, and sufficient interest in the subject.
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INVESTIGATIONS ON PAPAYA.

BY

L B. KULKARNI, L Ay,

=

Bombay Agricnltural Depavtment.

“Carica Papaya. The Papaw.—This well known tree has heey
subjected to ill-merited abuse, described as ugly and evervthing
that is disagreeable, vet it mav be questioned if there ix a mowe
handsome or generally useful tree in Indian gardens.”—(Woobrow.)

Propagation.

Cuttings~The only method by which the papava has so fn
heen propagated is from seeds.  Experiments made in the (fanesh-
khind Botanical Gardens, Poana. show that vegetative propagation
hy cuttings and by grafting is passible. The first cxperiments were
made with 5 plants about a foot long which after being transplanted!
in July, 1913, becane rotten helow ground level owing to the
excessive rains of Augnst. These were uprooted and the votter
portion removed, the upper portions being then planted in a per
and placed in a hot frame.  Of these. one struek ronts in a mont !
and was transplanted outside. hut soon died of exposure,  Aftes
this about a dozen cuttings from frosh wood were taken and i
January, 1914, were planted in the ground, under shade, and treater
as usual along with other cuttings. The result was that the eutting:
grew pale and rotted below ground. Another attempt was then
made in February, 1914, with two dozen cuttings each ahout one foot
long and } inch thick, taken from one-year-old wood of a countrv
variety. One dozen cuttings in pots were placed in hot frames
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ad the other dozen in the ground, under shade. This time the
rreatment was different.  Sand ouly wus used both in pots and
ont=ide as a substratunt for planting the cuttings. Of those outside,
five rotted despite the care taken in watering. Those in the hot
frame kept in excellent condition and only one of them died. They
produced new leaves in o month while these in the ground were
found to be slower in growtl.

Grafting.—In January, 1914, 5 male plants just flowering
were whip-grafted with scions of the andromonceceous type (plants
with male and perfect flowers on same trees).  The thickuess of the
selon was equal to that oo the stock, c.e., half an inch. Three of
these died and the other two produced new leaves in a month and
remained healthy until April. 1914, when one was attacked by
lisects and the leaves caten @ this graft succunibing in consequence,
The second one is now 1 good condition with new green leaves,
The Tmportance of these results lies chietly in the fact that it way
be possible by using these vegetative means of reproduction to
settle conelusively sone of the questions regarding the nheritance
of sex i the prpavas, it is doubtful ws yvet whether they will be
of any special value i the practical cultivation of the plaut.

Branching of Papaye.

Papava has a supple, thin, straight trunk branching ouly
when its growth is interfered with. When cultivated it attains
the heleht of from 12 to 20 feet. On aceount of 1ts considerable
lieight difficultios arise in watehing and gathering the fruie, The
“tems are also casily damaged by wind.

To remove these diflivultes. experiments were made in the
Ganeshkhind Botanical Gardens. Poona. to encourage branching
by the removal of tops of the stems about the time of fowering,
Accordingly 1o plants were selected in August, 1910, and the tops
of five removed to encourage branchimg.  In a fortnight five to six
shoots were produced below the wound, only two being encouraged
in cach case. lruits were harvested from December, 1912,
to the end of March. 1014, No fruits were oblained from July
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to December, 1913, The following table shows the outturn .f
fruits in branched and wnbranched plants :—

BRaNCHED, UNBRANCHED,
- - .
' I Average . Average
No.of P oweightin | Plant. No. of weight in
Plant. I fruits, | vzs. of fruits. v, of
! i each fruit. cach froit,
L *i_____ T I
1 ES] ' 568 1 1y 330
2 32 120 2 1 252
3 0 2w 3 2] 337
4 | 61 434 4 31 287
a 1\ 23 3240 3 28 6452
‘; | i
ITotal 101 ' 2033 15 2048
Average 382 14063 : AR 4306

The above table shows that the branched plants gave a greater
average number of fruits which were of slightly less average weight.
It was observed that the brauched plants were less fregquently
damaged by winds, and the fruit was easy to wateh and to harvest.
In these cireumstances it may be said that the system of branelnng,
if done carefully so as to admit air and light and ot the same tune
to break the force of the wind, will prove most benefickad, I
June, 1913, one more plant was operated on with special care.
In this case four hranches were cncouraged, one to each poumt
of the compass. The fruits on each brunch were uniform in size
and shape and also bigger than the average fruit of other plants.
(See Fig. 2, Plate XXXIV.)

It may he noted in passing that Mr. I, B. Kilmer in his article
on “ The Story of Papaya’™* states that removing the top of the
plant and thereby encouraging more branches and fruit is much
more heneficial in cold climates since the plant is protected from
frost, and fruit is produced near the ground.

It is also mentioned in Hawaii dgricultural Erperiment Stalion
Report for 1911, page 30, that to get large sized fruits, it is best to
prune off the branches when they first appear.

* Jamaien dygricutorad Drportmont Lullii;, Vol L, Part 8.
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Fig. 2. Papaya tree artificially caused to branch.

Large Fapayas developed after thinaing out the remainder.

Fig. 1.
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Thinwing of Papaya Fruits.

The fruits of the papava are horne round the stem in such a
way that they interfere seriously with each other's growth, It
is therefore best to remove a certain number of {ruits to allow the
yest to develop better.

With this end in view 19 plants in the Ganeshkiind Gardens,
Poona, were operated on in September; 1910, one unthinned plant
heing left for control. The process caused much greater develop-
ment of the individual fruits (See Fig. 1, Plate XXXIV), one being
as heavy as slbs, and the remainder ranging from 6 to 8lhs. A
dealer offercd 4 annes cach for the thinned fruits.  The unthinned
tree had many fruits which had crowded and deformed one another.
A similar experiment was tried under the v riter’s advice in a culti-
vitor's field and the results were cqually satisfactory.

In 1912 the experment was again systematwally conducted
in the Guneshkbind Gardens, Poona, twenty plants hemg selected
and Tabelled A and B. The 1o plants Iabelled "A” were thinned and
the 10 plants labelled * B were left unthinned as controls, The
variety used was Cevlon, The following talle will show that the
;'.\'crm;;o- number of fruits from the thinned plants 1 much less than
that of the unthinned, but the average weigint 1 cortespondingly
wpeater. The estinate of the money valne is bused o small
‘mnnbvr of fruits only which, when sent to the market, brought the

lollowing pricesi—

s e, [ THENERIN
i LSRRV
e Prie Yol b
vt ‘ o
It A b [ I CH
1 : ) s ) i o _: a
0 ([ o (U ]
i 3 ¢330
| e e | e et e
BT R T R

The average prive per |

The uverage prive per oo avera ‘
! fruit ix 5 ples :

fruit comes to
12 pies,
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A | B.
taissen, ' UNTHINNED.
dverae

IoNaut Lraits welshit of Fruits Averan
Plants. | frue obtuined cach frait © Plants, obtained, welzht
\(l'vuw\ edd. RS in o,

1 ' 12 W I i 20

2 L5 1 Stw 2 B

3 i B 82 3 T

1 14 s Sb0 | 15

A 2 Y [ » it

0 Lo n o t T

T Ll 1 Bees h 15

S 7 1 Bl ~ AN
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1o 13 t 5T 1 i

Averize f2s He fren Lz HRERY

The abovi: results ~how that the nepease of welght s na
suffivient  to compensate for the lossoof fruits in the experimen
under consideration. Another  expennent cave the followig

results i —

Lin—

Here the weight= are greater bt che Jruits still fawer,

With a small nuniber of savs sixogood frats per plant the
experiment v pav altmrely o when m ona laege seale, rilde e
dnnnal Report of the Gocorvwment Hortioilbaral fiupdeps. Loefwos
for 1912, where it b stated that an aere of fand carrving 1ove
plant<. cacl producing 6 to 10 Truits after thinping nuy v
considerable profit to the grower. The difficulty is to hit on exactl:
the right amount of thiming to get the greatest weight con
patible with the greatest muber of fenits. This can only b
obtained by practice and in the meantime it is reeommended v
remove r)l]].\" stueh fruits as are (J)l\'i()ll.\'].\' lpfuing to he lmer
crushed.
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NOTES

STIMULATED by the wceounts of the successful use made of
prickly pear for feeding avimals. which appeared in o recent
mber® of the Jowrnal, the present writer has heen making a few
desultory trials. following the suggestions therein lid down, e was
miable to buy an Effective” Stove. wid hadto be content with an
ordinary Prinus Stove, costing. delivered at Conibatore, Rs. 9-4-0,

The authors Ly great stress on the careful huming of the
~pies. but oo not in the writer’s opinion sufliciently emphasize
the difliculty of doing this,

It was found on trial that @ most prolonged  tousting was
necessary to et ried of the bunehes of ™ hairs™ it was easy enough
Lo singe the tips, wlen their unpleasantiess was largely alleviated
towmng o dowd to tie destruction of the ™ harbs . but the” hairs’
hemselves persisted i thick tufts and could not be entirely des-
troyed.

Perhiaps sume of the readers of this Jowrnal could give the
tesults of their own trials and say with what snceess they have
followed the instructions laid down. The matter is Inportant.
heeatse the dificulty of utihsing this fodder supply s just what
makes it such a valuable reserve iu tities of scarcitv-—{ R CECIL
Woub.)

Ix the Dudien Trede Jowreal for July 23rd. 1914, there is an
interesting note on the efliciency of = the small top milk pail.” an
American invention of uite recent date, for keeping milk in the
pail free from dirt.

The invention consists of an ordinary pail to which is fitted a
cover having a small aperture in it on the side furthest from the

¢ The dyei, Jonr of Dodear, Vol TN, PO Aprid, 104
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milker. 1t has been found that by the use of this simple inventioy
97 per cent. of the bacteria usually present were kept out, when ths
pail was used n cowsheds which were not well kept.  While und.
better conditions the milk drawn u the open pail was found to contaiy
61 times as many organisms as that collected In the small top pail,

This gives a startling proof of the extraordinary efticiency of
this simple appliance—Dbut it is to be strongly urged on all farwers
and milknien that the use of such appliances. effective though thev
may be, does not render the user free to dispense with the theo
essential operations to be performed before milking—1 grooming
the cow ; 2 washing the udder and teats: 3 washing the hands,
The small top pail will help those who try to keep their milk clean.
but it will not enable the deliberately filthy (the Indian nutkman
comes under this heading) to continue in his objectionable wivs
without affecting the milk, and it cannot be teo strengly emphasized
that nore of these inventions will render such operations ax mitking
a cow with a dirty udder into a half-washed pail with a filthy pau
of hands, anything but criminal negligence.—(W. SAvER.)

Ix the Aprl (1914) nwmber of the Mowthly Dedldd i of Agricol-
fural Lntelligence and Plant Diseases, Rome, there is an interesting
article by Mr. Do Lo Simois (Director of the National Selwol of
Agriculture and of Sugar-making at Tucwman. Argenting), on the
cultivation of sugar-cane in the Mrgentine Republic. Tnit he traces
the history of the cultivation of sugar-cane in Argentina from the
heginning of the seventeenth century up to 1767 when with the
expulsion of the Jesuits the nanulacturing of sugar ceased for fifty-
four years.

In 1851 the ndustry was revived by Dr. Colombres. and after
several vielssitudes it has reaclied o stage in 1914, which is hest ex
pressed by the simple statement that about L4 millions sterling is
now invested in the sugar industry in the Argentine.  The arcea
under care is about 250,770 acres (by Argentine statistios which are
not very exact), and of this area the provinee of Tucuman lays clain
to 220,000 acrex. It will thus be seen that nearly ol the fact-
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juentioned by the author in Lis article apply to Tucuman province
and not to Argentina as a whole.

The soils on which cane is grown are two in nutiber : (¢) Loams
Laving up to 90 per cent. of clay most of which is very fine. 1t 1s
cnly possible to grow cane on these soils by means of irrigation ;
() Humous xands, which have been recently cleared of forests, and
ztill retain nmuch moisture.

Artificials are not gereradly used, prineipally for cconomical
tewsons. The soils noted above are fertile but deficient in lime,
which rarely reaches one per cent. Potash is in excess and Nitrogen
and P,0g about nornal.

The greater portion of thearea is under two varieties of cane::
the brown Moreda (which Is in the majority) and the striped
Ruyuda—hoth of which were introduced many yearsago.  They are,
however, considered local varieties ax they have developed special
ciaracteristics which eflectually disguise thelr origm.

The * Escuela Nucional de Agricultura v Sacarotecuia = of
Tueunan is experimenting Lirgely on the cultivation of foreign var-
ietiex. and at present has upwards of 250 groups under observation,
. Only one system of planting 1s followed in the Argentine, the
cane cuttings. eavh with three or four eyves, are placed in a con-
Hntows seres i the hottonval a furrow. which is 8 or 10 inches deep.
The rows are from 6 feet to 6 feet 8 Inches apart.

The plantation s repewed every 6 or 7 years according to the
quality of the soil.  Plintations made in Septewber or October are
cropped in June or July of the following year. that is at 9 or 10
months old.

Barely « third of the aereage under cane in Tucuman is -
gated, but, even in the Jovalities where irrigation water is available,
it Is quite exceptionad to find ertates which irrigate systematically
and drain i suitable waneer, Thus & s not rare to find irigation
wore injurious than berelicial.
The average vields of cane per acre are as follows :—

Bad vers il to 3§ tows peracre.
Normal ,, U to 10} "
Good It te U4 M

" P A
Very vood years o 2
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This gives a range of from 6} tons to 20 tons per acre. The
cost of production is from 8s. 6d. to 12s. 6d. per ton of cane, and the
sale prive varies"from 19s. 6d. to 255, There are at present 38 sugi
factories in Argentina of which 28 ave in Tucuman.

Owing to the mmprovenent of the machinery the amount of
sugar extracted from the cane as delivered at the factory has risen
from 3lbs. sugar per 100lbs, cane in 1870 up to an average vield of
above 9°5 Ibs. sugar per 100Ibs. cane, which was obtained by the
most modern mills in 1913,

it is noteworthy that the experimental station referred to above
has opened a snall sugar factory of its own. capable of crushing
30 tons of cane per dav and this should. by its practival demonst ra-
tion in the hands of experts assist greatly in the further nuprove-
went of the niethods of sugar-making,

Foreign refined sugar puys 13d. per b dutyv. which will be
lowered to id, per [hoin 1921, by which time the local industry
shiould be able to fend for itself.

There are at present only four sugar refineries in the country.
but others are belug built. and evervthing seems to puint to a
thriving and profitable ndustry ona arge seale i the near future. -
(W, SaYER)

¥ P

The dgricultural News of the West Indies, reports the
successful experiment, by the Agricultural Department, ol
sending cane cuttings in damp charcoal (11h. charcoal, toz. of
water) to India by parcel post, thereby Jessening the time and the
consequent risk in the usual method of transportation by ship.
As the maximum weight allowed for sending by pareel post is
111bs. special tins were constructed, and the size of the cane cuttings
was reduced to a minimum. The light tins cmployed measured
18 iuches x 4inches x 4 inches, and cuttings were selected, having
the nodes moderately close together, thereby getting a good number
of buds per cutting with a minimum bulk of cane.

The time taken during the transportation was only six weeks.
On its arrival in Inclia, the case of cuteings was opened immcediately.
Many of the buds were found to have already sprouted, the sprouts
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varving from L inch to 2 or 3 inehes in length. In a few cases
rootlets had developed 1 to 2 inches long.  These looked in perfect
condition and were unbroken and undamaged. The canes them-
selves were perfectly healthy in appearance, not in the least dried
or shrivelled up, quite hard, and bright i colour,

The cuttings were planted out at once, and it is reported by the
Agricultural Chenidst. Assam that thev had all germinated and
were doing well,

The trial was rediprocated mn India by forwarding enttings of
Dacea gander: by the same method to the West Indies where the
parcel is reported to have heen rveceived in good condition.—
(lsprTor.)

TuE steadily vising prices of hullocks and of agricultural produee
enhance the interest of an article on Power Pumping in the May
A914) nunther of  The Judion Agriealtural World. by Mr. W. AL
Schutte, Engineer of the Dombay Agriendtural Department.

Mr. Schurte, who has had 15 vears™ experience of pumping
work. compares the annual expenses of lifting water forthe imiga-
tion of from 13 to 20 acres, from helghts of from 3¢ to 43 feet. in
varions districts in Bombhav. by whotes and by centrifugal pumps
respeetively the fignres heing taken from plants actually at work
on cnltivators linds, The average cost works out at something less
than half in the case of the contrifugal pump. being very much
loss i every instance.

The remainder of the article is devered to a short but useful
disenssion of some of the advantages and disadvantages of various
{vpesof prime mover el engines driven by steam. crude oil,
paraflin. petrol, gas, and suction gas, - The eultivators of the Bombay
Presideney are lncky m bemg able to avail themselves of the services

of a consulting engineer for this class of work.

OF vecent vears there has been a steady inerease in the export
to foreign countries of some of the Important manures produced
in India. sueh as hones. oil cakes, fish guano, cte., which mdieates
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that Indian cultivators have not vet fully vealised the value of 11,
application of such manures to their land. Owing to religing .
seraples bones dre not used to anv large extent hut in some place.
thetr application has resulted in inereased outtura, especially for (.
paddy crop in parts of Bengal and Assam. and there seems to 1.
every probability of their use being extended in these parts.

Oil cake constitutes one of the most important organic nitrogen-
ous manures avatlable in India, but its use is confined to a limite]
extent, its value is however fully appreciated in cectain Distrivts
such as Poona and Assam, and the experience of such places shoulil
be useful in introducing its use into similar localities.

The following figures of export are for the Iast three vears and
have been taken from Part IT (1914) of the Quarterly Joernal of the
Indian Tea Associntion :—

Statemant showing the quetity and vdu- of diflevent Finds of
maiieres erpated from Tndin tr diderent
1910-11, 1911-12, aid 1912-13.

BONEX.

eventrios  ducinyg

Quantiry—Tox~. VALTE~IN NTERLIN:.

Exported to 191011, 11112, 191205, ¢ 1910-11. T2, Jei2-s
Tons. Tons, Fons, [ : 3
Tnited Kingdom 14036 13,26 15454 B2085 | TEN
Cevlon ., 6,452 5,613 RN 32061 3270
Straits Scttlementa . |
(including Labuan) .. 45 3 S : [ 23
Hoagkong 2 681 it 15 | N5
Natal e 823 T 300 i 1,450
Western Australia 30 .. . .. .
New Zealand .. 7,310 4,002 3,700 20,201 [ 10602
Other  DBritish Posses. !
glang ., . . 7 . . W
Germany T 0,952 0,353 13,005 44,526 47,604 1 65627
Holland 400 .. .. 1785 - »
Belginm 23,262 29,801¢ 33,822 10,940 - 159,332
Franen 13,219 13,410 17,050 57,833 DLOBLTNs
Anstria-Hunzary .. 10 4141 . [
Japan .. . 4,639 6,247 9,170 20,333 20,431 l 45,600
1 Atlantic Coast " 400 2,927 ) P 2,000 14171
USA | pucife Cont | v { N R T R I Vet BT
Sandwich Tslands ., . 600 350 L 20201 2,603
Other Foreign Countrins 1 1 12 5 3 G
TorAL £8,963 110,221 | £361,094 410,623 © 525,730

.. Toxs83,632 - | |
) ! |

l
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FISIT MANURES

AND GUANO,

QUANTITY T oNS,

i

N .
! VALrE—1% RTFRLING.

‘ N,
Exported to KT 10113208 1912.13. { 1010-11. ] 1011-12. [1912-13
. Temis, Tons. Tons, j £ £
Coylon L TLIGL . 16629 17,885 ! 5,24 53,4
straits Settlements ' ’ ; 4,290 53,429
{including Lalman) .. 2,102 507 3,212 T 12,780 | 14,464
Honkon: . 02 | 174 31 L Tam 187
Zanzibar and Pemba X .. 2 - 3
Germany . 533 12 s 2417 667
Japan .. 22 1ah 136 15 301 662
Cerman East Afriea i o 250 ..
i
TOTAL Toxs 16600 INGZE L 214 853118 |62,150 | 60,414
i I

QuantiTy—Tuxs,

191011 |

Exported to 1011.12, © 191213,
B . | ‘
H H
Tons, Tons, | Tons, !
United Kingdom R T 1.370
Aden and Dependen- ; {
cles .. N 40
Ceylon .. an2 B2
Straits Settlements
(including Tabuan). . 414 KIS
Other British Posses-: i
stons .. .. A.
Germany .. G 00
France I8
Austria-Hungary 20
Native States in Arabia
other than Maskat-
Tervitory amd Trucial
Oman .. 13 1
Japan .. .. J0d a6
ce v 1 Atlautic Coast ) {13 2500
[RA i Pacifie Coast N v “‘1.

Other Foreign Countries

ToTn

OTHER RINDs,

VALTE—IN STERLING,

1912-13.

I
ERLIUBIAR TR A
¢ ¢ £
2500 2810 6.922
120 208
5241 0 11,094
2388 152
. 53
1906 4,139
09 g8t
10 16
;

4 i 04
1,056 | 2,072
Losae { 22,303
i I8! i mn
I g27.000 30,629&} 30,800
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OIL CAKES (ALL RINDR).

QUANTITY ~ToNs.

VALUE—IN STERLIN.,

Exparted to

United Kingdom
Ceyvlon
Ntraits Se

ttlements
ling Labuani.

anl Depene
dencies .,
Other  Briti-h
stons
Germany ..
Holland
Belgium
France
Java .. ..
Indo-China  tincluding
Cochin China, Cambo.
Annam and
Tonkin)
China  (oxclusive
Hongko
Japan
Other Foreion ¢

“f

mntries

TorTan

+anid Macao; |

1910.11.

191112,

Tons,
THEINT

NILOND

213

P11,

g |
R R ERSTIENE
!

.

He670 24 | TR [WIREYAN
204002 : 1 RO N
Tt : 2
: i
Ty 374 TR it | o
208420 | SN0 TTAB0 L HOSRE | 13008
2,001 : . (IR 5 ; R
S8 . TEL I R
2005 ! o G780 S0 .
’ N 820 20,642 | G20 0 1ast 4
i i
!
|
B0 2040 12003 33T RIS o
|
P20.258 Lo
boos02 468 sdbon AN, :
' ! s
Tow<2200 856 2 THESR EIA 50 GH0 020 w2 BT

QUANTITY =T ¥s,

TOTAL (ALL MANURES).

VALFE-—I¥ NTERLING,

Kind.

Animal Bones

Fish Mauurs

(luano . ..

* Oil cake  (all  kinds
inehding manure<y .,

Other kinds

Toran

1010 TE.

RUNRIEA

0,759
1,306

1121

Tons,

2

ERT

2

35,708
80038

IR

KN RN R b B

v
G604 35,730
{52208 a0 Ll
{ {11 "
23310 270,080 821387
27000 30,620

ToNIEA0RS0 ITLEDL ! B.8T5.6T0

* The figures for 1910-11 and 191712 represent exports of “*Oil cake (manure),”? while
thase for 1912-13 represent ** Ol cake (all kinds including manures).—{EpiToR.)
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Tree WELLs—DBoRIxe.  SINKING, AND \\'URKING,—By T, A.
Mirter  BrowxLir. k. Second Fdition (obtainable from
Messrs. Thacker, Spink & Co., Caleutta). Price, Rs. 5.

Tk chiof aim of this little hook is to deseribe variouns methods
of boring and pumping svstems. which mav Te adopted to suit the
convoluted Tube Well.

The well of this tvpe designed by the author was deseribed
in Vol. VI Part TLof this Journal.  Should the type prove with
continuous working to vield the results claimed hv the author, there
is no doubt that there is an important future hefore it for lrrigation
purposes—perhaps more partieularly in the more recent alluvial
soils where the open tube tvpe of well is rarely a success owing to
the difficulty of finding a “mofa * or clay bed sufficiently strong to
support the overlving strata over an actual cavity in the water-
bearing stratum.

While there ave other types of tube well in the market, and
only time can show which is the hest for anv given set of local
conditions, none of the older tvpes have vet proved in the long
run entirely satisfactory and this book should be a useful in-
centive to the more general trial of the type invented by the
author.

We would, however, add a word of caution. The book is written
by an Engineer for Engineers, and those who ave not Engineers
by profession should wot be misled. by the apparent ecase of
manipulation of the various plants described, into undertaking
boring or pumping operations without professional assistance.—

(A C.DY)
27
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THE AwNaLs oF ApPLIED BrorLoay, Vol. I, No. 1; pages 1—10s,
8 plates and 14 text figures; Cambridge University Press
Price, 7/6 uett.

Tais new magazine, to adept the words of the editorial preface.
" is intended to cover the ground in applied biology which is not now
covered by special journals.” It scems difficult to imagine any
branch of biology, applied or not, which is not already provided with
literary channels—there are, for instance, upwards of two thousani
periodicals which may contain articles dealing with entomology—and
fresh additions to the lengthy list can hardly be hailed with joy by
the ordinary worker who hasto extract and record the various papers
contained in them. However, each new venture must be taken on
its merits and these will doubtless determine its success or failure.

The ““ Annals ™ open with an article by Professor F. W. Gamble
on “ Impending Developments in Agricultural Zoology,” which notes
briefly recent progress in the Fauna of the soil as regards Protozoa.
Nematodes, Earthworms, and the Parasitic Helminths. The follow-
ing sentences are extracted from the concluding paragraph :— We
need a careful census of the country, a census that is of the animals
and the animal-borne diseases affecting agriculture. We need more
work, far more work, on the life-histories of the groups in question.
whether indifferent, noxious, or heneficial.” These words are ap-
parently intended to apply especially to conditions in England but
might well be used, still more foreibly, of India.

It 1s impossible to notice all of the nine papers contained in
this number. An article by R. H. Deakin on Power-Spraying of
Oak-trees in Richmond Park contains five plates which show the
apparatus employed. On page 79 occurs a statement that < Gypno-
soma dealbana Frol., I amtold, has not previously heen recorded
from the oak ;” a reference to Meyrick’s excellent Handbook, or
even to Stainton’s obsolete manual, would have rectified this
impression, whilst Frolich’s original description of the species
records it as “*in quercu.”

An excellent and clearly-written article by E. E. Green on the
preparation of scale-insects for microscopical study concludesthe first
number of the Annals, to which we wish every success.—(T. B. F.)
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i'rop-PEST HANDBOOK FOR BIHAR AND URISSA (INCLUDING ALSO
WEsTERN BENGaL). (Pages 1-xxiii+1-141 and 55 Plates.)
(Messrs. Thacker, Spink & Co.) Price, Rs. 4." '

Tris Handbook has been compiled by Messrs. S. K. Basu
and H. L. Dutt, Assistant Professors of Mycology and Entomology
at the Agricultural College at Sabour, under the direction and super-
vision of Mr. E. J. Woodhouse, Economic Botanist to the Govern-
ment of Bihar and Orissa. It was fully completed and should have
been issued two years ago—it may be noted, by the way, that the
Jate of publication as given on the title-page is incorrect, the book
not having been issued until June 1914 —but publication was delayed
owing, we are told, to  difficulties in obtaining funds due to the re-
partition of Bengal.”

The book is a collection of eighty-four leaflets on the more
commonly occurring pests and diseascs of crop-plants: only the
former are dealt with in this review. These are noticed under the
headings of Names, Nature of Damage, Locality and Time of
Appearance, Foodplants, Description and Life-history, Enemies,
Remedies, and References to previously published literature of the
Agricultural Department. The illustraticns comprise fifty-five
Plates of which forty-five are coloured and nearly all of these re-
present insects, but most of the uncoloured Plates would better
Liave been described as text-figures (e.g., “ Plates ™ XIX and XX).
Each of the leaflets which compose the book is paged separately : 8o
far as the bound volume is concerned it would have made for con-
venience if the pages had also been numbered consecutively ; this
procedure would have allowed more ready reference by means of
the Index of Plants and that of Pests, both of which might have
been made rather more complete.

As regards the plan of the work, this is based on a classification
of crops, which are considered in further detail under the heads of
Cereals, Pulses, Oilseeds, Yibres, Spices, Drugs and Narcotics, Sugar,
Dyes, Vegetables, Fruits, Palms, and Pests of Stored Grain. Asit
is obvious that such a classification has this disadvantage, that a
common polyphagous pest may be placed under more than one of
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these headings, a list of crop-pests is provided (Preface, pages
x-xxiii), giving a list of crops with the chief pests of each and a vefe-
ence as to whefe the deseription of each pest will be found in the
book. Many insects, which are noted as Minor Pests, only appear
in this list, not being referred to further.

This book is noteworthy as being the first ‘1ttempt by a Provin-
cial Department of Agriculture to issue any general and connected
account of the numerous pests which take so large a toll of the
farmer’s produce. It is to be hoped, therefore, that it will be
accorded a hearty welcome by, and prove of real use to, those edu-
cated members of the cultivating class for whom it has been
written. If the price could have been reduced, it would doubtless
have been appreciated still more, but we understand that the
various leaflets composing the book are available separately to
bond fide cultivators.—(T. B, F.)

*
PR

PraNTATION WHITE SUGAR MANUFACTURE.—By W, H. Th. HARLOFF
and H. Scmyipr. Translated by J. P. OcILvig, rcs., and
published by Norman Rodger, 2, St. Dunstan’s Hill, London,
E.C. 1913. Price, 7s. 6d. net.

THE main object of this little manual of 135 pages is, as the
authors say, a discussion of the two methods of clarficalion of the
raw juice, »2., Carbonatation and Sulphitation.

As the success of the manufacture of the white sugar chiefly
depends on a true and clear conception of the chemistry of these
two methods, no pains have been spared to give a thorough des-
cription of the various stages, together with comparative statements
of the merits of each of the processes, and a full discussion as to
why such and such course is recommended in preference to others.
Many of the everyday difficulties have been fully examined and
means suggested for preventing or overcoming them.

(reat stress has very rightly been laid throughout on the im-
portance of correct liming.

The five introductory .chapters on the influence of acids and
alkalies, and of the heat, on the constituents of cane juice, on the



OONTYRE, .‘s\\‘n&s‘m\\m% ol the cane ; and on the Aifierent fermenta-
tions, which may oceur in the Sugar Yactory, should be studied
by every one interested in the manufacture of Sugar.

The chapters on the treatment of the muddy juice and the
curing of the sugar are all well written, and give much practical
information.

Those interested in Indian Factories would do well to take
particular note of the eflects of inditferent liming, and of the cor-
rosion caused by Sulphurous acid vapours—(M. N. C)
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General Agricul{ure—~concld,

Report on the Season and Crops | [ssued by the Department Assam Secretariat Print-
oAf .é\ssa;,nl for 1913-14. Price| of Agriculture, Assam ing Office, Shillong. e
8. 8 01 Ud.

Season and Crop  Report  of - {ssued by the Department Government Printing
Blzé'l(na for 191314, Price 3x. 8 of Agriculture, Burma.  Burma, Rangoon. =
ot Yd. I

Report of the Mandalay Agricul- Lhitto. Ditto,
tural  Station for the year
1912:-13.

Report of the Hmawbi Agricul Ditte. Ditto.
taral Station for the year
151213, .
]
A trial of orvange stocks at W.Robertson Brown, Agri- Messrs. Thacker, Spink &
Peshawar (reprinted from the caltural Officer, North Co., Caleutta.
Adgricaltural Jowrnal of fndic West Frontier Province.
for Janunary 19141

Juarterly Juwinal of the Indian Scientific  Department ofi the Catholic Orphan Press,
Tea Associntion. Parts Cand 10 the Indian Tea Associa-' Calcutta.
of 1914 tion, Calcutra, |

fhe Poona Agyricultural Colley. College Magazine Com-. A1vs Bhushan  Press,
Muagazae, Vol V, No. 4, and  mittes, Poona t Poona.

Yol. VI, No. 1. Annual sub-. i

scription Ry, 2, single copy !

As 9,

lube Wells—Boring, Sinking, . A, Miller  Brownlie, ! Messrs. Thacker, Spink &
and Working (Necond Edition), | vk Co., Calcutta.
Price Rs. 5. !

Rye-grass and clover in India| W. Robertson Brown, Ayri- Ditto,
{reprinted  from the Agrieul- cultural Otfficer, N.-W.

tural  Jowrnal of Iadia for' T, Provinee.

January 1914).

The Indian Agriculturaf Borld Meswrs. _P. A. V. Iyer & ; Commercial Press, Madras.
{monthly). Subscription Rs. 10, L“Ol:" Triphcane, Madras, ]’

Indiun Poultry Guzeit-(monthly). lssued by the Indian Poul-  Mafusilite Electrical Print-
Subscrviption Ry, 3 per annum. try Cluh, Lincknew. ing Works, Mussoorie.

AGRICULTURAL CHEMISTRY.

The Fractional Lignefaction «t I J. Warth, asc., Agri-) Messrs, Thacker, Spink
ll{icu Starch. Merl\mirs ot the caltaral Chemist, Burma;i & Co., Caleatta.
Department of Agricultare n and D. B Darabsett,

India, Chemical Series, Vol ILL, 1~ Senior Assistant to
No 5 Price Re. 1 or 1s, G- the Agricuftural Chemist,
Burma.

W Leher, phop, Ditto.

‘The v Yield and Cowmposition J. he )
of the Milk of the Montgomery  F 10, ‘lmp_e.'uu Agrmnl‘-
Herd at Pugaand Exvorsin Mitk  taral Chemist cand A ¢
Tests, Memoirs of tho Depart. bPuatibs
ment of Agriculture in India,

Chemical Series, Vol IIT,
ar. 0 Malaa Do 1 awls B
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Agricultural Chemistry—consld.

39  Disintegration of Rice Graing
. by means of Alkali. Bulletin
i No. 38 of the Agricultural
] Resoirch Tnstitute, Pu~a
| Price 6 annay or 7.

4y * The Seed Supply of the New
Pusa Wheats (Engiish, Hindi,

and Urdut.

Bengali  translation  of  Mr.
Howard's paper on the Yiold
and Quality of Wheat in India

Bengali translation of Dr. E. J.
Batler's paper on the Ufra
Disease of Rice.

Cultivators’ Leadet No. 4t
Sypmtoms of “ Ufra™ Disease
of Rice.

The Psylla Discase of Indizo.
Aemairs of the Department of
Agriculture in India, Entomo
logical Series, Vol 1V, No. G.
I'vice Re. (30

Life Histories of Indian Tnsecta—
V (Lepidoptern). Memoiry of
the Department of Axicultare
in India. Entomological Series,
Vol. V, ¥o. ). Price ls. 230

Instructions for reaving Mul-
bery Silk worms, D3

4

-3

Inltetin
No. 30 of the Agricaltural Re-
search Institute, Pusa. Price
As, 4 ov 5d.

47
Coffee ( Lecanium virtde).

48

and Bengali)

The

Lavge Brown Cockroach, Leaf. .
let No. 1 of 1914 (in English Collector, Bengal,

Government

I P, J. Warth, ».se., Agri-
India, Calcutta.

caltaral Chewist, Burmy:
| and 1L BB. Darabsett,
B.§c., 3enior Assistant to
the Agricultural Chemist, ;

Printing

i

Burma. !
BOTANY
i A. Howard, v1E., M4, The Baptist Mission
Ak, FLs, Imperial| Press, Caleutta.

Economie Botanist ; aml
Gabrietle L. ¢, Howard,
M.a., Personal Assistant
to the [Lmperial Economic l

Botanist,

“Issted by the Department Bengal Secrotariat Book
of Agnienltare, Bengal Depit, Calcutta

MYCOLOGY.

Issned by the Department
of Aguiculture, Bengal.

Ditto.

A McKerral, Moa. nac.
Deputy Divector of Apri
cuiture, Southern Cirele,
Buarma.

Government Printing,
Rurma, Rangoon.

ENTOMOLOGY

A J. Grove, Moxe,
Imperial  Eatomelogist;
and C Ghosh, B 3.,
Assistant to the [mperiai
Entomologist.

Mesaiy, Thacker, Spink
& Co.. Caleutta

otfr

¢

C. C. Ghosh, B4, Assist-.
ant to the Imperial Ento-
mologist.

Ditto

M. N. De, a.8.4., Seviculs . Government Printing,
taral Assistant to thei India, Calcutta.
[wperial Entomologist. !

Note on tha Green Scale of T. Bainbrigze Fletcher,{Government Presa.

R.N., F.E&, [.2.5, Impe

rial Entomoloyist.
i

Mereara, Coorg.

Obtainable from the De
partment of Agriculture,
Bengal. .

P. (", Ben, Entomological
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40 ' Dhanerpoka or Insect Enenies
%f }slice (in Bengali). Price
3. 8.

50 Crop Pest Handbook for Bihar
and Orissa {inclnling Western
i Bengal), Price Rs. {1,
! Rome Remarks on Fishiery Ques-
f tions in Bengal.
¢ letin No. 4 of
I As. b,

5

=

1814, Price

i Practical Iustructions for the
Kollegal Mulberry Silkworm
reavers.

b

v

i
|
53 | Some General Methods of Con-
i trolling nttacks by Insect
i Pesta—Agiicultural Method«
54!
i trolling attacks Ny Insect
Pesta—Mechanical Methods.

Fishery Bl |

Entomology—contd.

|

P. C. Sen, Entomological Obtainable from the De-
Collector, Bengal. partment of Agriculture,
Bengal.

[ssned by the Departrment
of Agriculture, Bihar
and Orissa.

T. Southwell, Deputy Di-
rector of Fisheries,

Messrs, Thacker, 8pink
& Co., Calentta.

Bengal Secretarlat Book
Depdt, Caleutta,

T. Dairbrigge Fletcher, Government Press, Madras

|

|

Some General Methods of Con-:

RN., F.ES., F.28., Gov

ernment  Entomclogist,

Madras.
Ditto. Ditte,
Ditto. Ditte.

AGRICULTURAL BACTERIOLOGY.

55 - Green Manuring  Experiment,
1912:13, Bulletin No 40, of the

% Agriculturai Researeh lustitute,

C. M. Hutchinson, M.a
£.8., Twperial Agricul
twral Dacteriologist,

Government Printing.
India, Caleutta,

Pusa. Price As. 4 or 5d
VETERINARY.
S The Curative Treatment of Major J. D. BE. Uolmes, ; Messrs. Thacker, Spink &
Hemorrhagic  Septicimia o ¢ 19, M A, D T0Y.D. Co., Caleutta.
Cattle by the adminishation of  Tmpe Bacteriologist, |
Todine nand other Notes on Muktesar

Chemiotherapy in Rinderpest

and Himoirhagic Septicemia,

Memoirs of the Department of
Agricalture in India, Veteri-
nary Series, Vol. II, No. 3.
Piice Re. 1 ov 14 6.

&S

The Vitality of the Hemonr hagie
Septicemia Qrganism ontssle
the Body. Memoirs of the
Department __of  Agticniture
in India, Veterinary Series,
Vol. 11, No. 4, Price Re 1
or Iy

Annnn) Report of the Imcerial
Ractoviologist  for 191213
Price An, 3 or 4d.

Annml  Report of the Civil
Vaterinary Department, Bilar
and Orissa, for 1913-14.

Ditto. Ditto.

‘l Tssued by the Agricnltural Government Printing
‘Adviser to the Govern.  India, Calcutta.
ment of Tndia.

Government Press, Gulzav-

"Yasued by the Veterinary
bagh.

Departmieny, Bihav and
Urissa.



AGRICULTURAL JOURNAL OF INDIA. (IX, wv.

LIST OF AGRICULTURAL PUBLICATIONS—concld,

No. Title, ) Author, } Where published,

Velerinary—contd,

60 Annual Report on the Civil Issued by the Department Government Prews, United
Veterinary Department, of Agriculture, ~ United Provinces, Allahabad,
United Provinces, for the year Provinces,
ending 30th  March, 1914
Price Az, 8 or 9d.

61 Notes on Glanders. Bulletin E. W. Oliver, M.R.C.V.5., Ditto.
No. 31, of the Department of F.zs., Superintendeut,
Land Records and Agriculture, Civil Veterinary Depart-
United Provinces. Price As. 2.  ment,

62 Anncal Report of the Camel Issued by the Department Government Printing,
Specialist for 1912-13, of Agriculture, Punjab, Puanjab, Lahove.

&

Equine Biliary Fever ... J. F. Valladares, Deputy Printed in FPurasitoloyy,
Superinteadent, Civil May 1914, published by
Veterinary Department, Messrs. Macmillan & Co.,
Central Provinces. Ltd., Bombay and Cal-
cutta,

64 Report of the Civil Veterinary Issued by the Civil Veterir Awsam Secretariat Printiny
Department, Assam, for 1913-14.  nary Department, Assam,  Office, Shillong.
Price As. Sor 94,
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and jrom the following Agents :—
(1) THACKER, SPINK & CO,, CaLcerra, (7) THACKER & CO., BoMBay,
(2) W. NEWMAXN & CO., N SUNDER PANDURUNG, Bomsay.
(3} Rar M. €. SARKAR Bamavtr & (9} Rat Sasmiz M. GULAB SINGH &
SONS, CALCUTTA. SONS, LAHOKE.
{4} HIGGINBUTHAMS Lrp., MADRas. (10) MANAGER, EBUCATIONAL Boox
"} THOMPSOXN & CO,, " DEPOT, NAGPTR.
v Do B, TARAPOREVALA SONS &
CO., Boxpay,
Annual Report of the Traperial Department of Agriculturs in India for the year 1904.05,
Price, As. 120r 1s. 3d,  (Ouf of print.}
Report of the Imperial Department of Agriculture in India for the years 1905.06 and 1908-07.
Price, As. Gor 7d,
Rapart of the Agricultural Research Institute and College, Pusa {including the Report of
the Inaperial Cotton Specialist) for the years 1907-09, Price, As, 4 or 5d.
Report of the Agzricultural Research Institute and College, Piisa (including the Report of the
Imperial Cotton Specialist) for the year 1909-10.  Price, As, 4 or 5d.
Report of the Agricultural Research Institute and College, Pusa (ineluding the Report of the
Tmperial Cotton Specialist) for 1910-11.  Price, As. 6 or 7d.
Report of the Agricultural Research Institute and College, Pusa (including the Report of the
Imperial Cotton Specialist) for 191112, Price, As. B or 72,
Report of the Agricultural Research Institute and College, Puisa {including the Report of the
fmperial Cotton Specialist] for 1912:13. Price, As, Tor 84,
Raport on the Progress of Agriculture in India for the years 1907-09, Price, As. 6 or 7d,
Report on the Propress of Agriculture in India for the year 190918, Price, As. 6 or 7d.
Report on the Progress of Agriculture in India for the vear 1910-11. Price, As. 12 or 14 3.
{Out of print.}
Report on the Progress of Agricutture in India for the year 191112, Price, As. §or 7d.
Report on the Progress of Agrienlture in India for the year.012-13. Price, As, 8 or 8d.
Proceedings of the Board of Agriculture in India, held at Pusa on the 6th January 1805 and
following days {with Appendices). Price. As. 8or 9.
Proceedings of the Board of Agriculture in India, held st Pusa on the 15th January 1906 and
following days {with Appendices).  Price, As. 12 or s, 2d.
Proceadings of the Board of Agriculture in India, held at Cawnpur on the 18th Febroary
1907 and following days (with Appendices), Price, Re. 1.2 or 1s, 6.
Proceedings of the Board of Agriculture in India, held 1t Pusa on the 17th Febinary 190¢
and following days (with Appendices). Price, As. 8 or 8d.
Proceedings of the Board of Agricuiturs in India, held at Nagpur on the 15th Febraary 1808
and following days {with Appendices:. Puice. As. Sor9d,
Proceedings of the Board of Agriculiure in Indin, beld at Pusa on the 21st February 1910 and
* following days (with Appendires), Frive, As. $or &, .
Proceedings of the Board of Agrivulture in India, held at Pisa on the 20th November 1911
and following days (with Appendices). Price, As. 10 ov 1s. {Out of print}
Proveedings of the Board of Agvienlture in india, held ot Coimbatore on the Sth December
1913 and following days {with Appendices). Price, Re. 1.2 0v Is. 9.
Standard Curriculum for Provincial Agricultural Colleges as recommended by tha Board of
Agricunlture, 1908, Price, As. § or 5d. ., i i
Tha Agrienitural Jowrnal of Indin.—A Quarterly Journal dealing with subjects connected
with agricultural economics, field and garden crops, economic plants and fruits, soils,
manures, methods of cuitivation, irrigation, climatic conditions, insect. pests, fungus
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Annual Subscription, Ra. § or 8. 6. including postags. Single copy, Re. 2or 3s.
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A Mevorzs oF tae Derartsent or AcricuLroke 18 INpia ar.
wsued from time to time as matter is available, in separate series.
such as Chemistry, Botany, Entomology, and the like.

BOTANICAL SERIES.

Vvol. I, Ne. Studies in floot-Parasitism, The Haustoviom of Santalum albym, -
Part L—arly Stages upto Penetration, by C. A, BaRKER, M.a., p.Lg
Price, Re. 1. (Ouf of print.) P
Part 1L, —"T'he Stracture of the Mature Haastorinm and the rolati

between Hoxt wd Parasite, by C. A. BARBEK, M.a., 1-‘.L,s.lnﬁl';:-:l‘mm‘};
(Out «f print.) v

Vol. I, Neo 1L, Indiau Wieat Rusts, by B.J. BUTLER, M.B. F.Lx, and J, M, HavMas
D.v.s. Price, B3 5, (Quf of print,) R

Vol. I, No, IIL. F\u,lgns Ul\»::\xci of Sugavcane in Bengal, by K. J, RUTLER, M08, F.Ls
Price, s, 5.

Vol. I, No. IV, Gossypiuin vidnsisulinm, Roxburgh, by I H. BURKILL, M.A.  Price, Re. |

Vol. i, No. Vo Au Account of the Gemns Opthiam ands some Chytridiacee, by E.',]
Bureer, M.n, F.La. Price, R 4

Vol, I, No. VI Caphalenios viveseans, I{unzf; Lha ' Red Rust’ of Tea, by Harono H.
Alf.\,\). oseg koL g amd Co ML HUTCHINSON, BA. Price, Re 4. {Out of
print.

Vol. 1, No. [. Some Diseases of Cereals cansed by Sclsrospora graminicola, by E. J
BUTLER, ML.B., F.LS. Price, Re 1-3.

Vol. II, No. II. The ludim Cottong, by fi. A, Gadug, .18, Price, Re. 75, (Out of print.;

Vol. I, Ne. 1L Nore ona Toue Substance excretsd iy the Roots of Plauty, by K. FLET.
CHER, M. 4., e, Price, Na 1.8,

Vol. LI, No. IV, Studies in Root-Parasitism, HI.—Tlhe Haustorinm of Olar seandens, by
C. AL Baigen, MoaL, FLs, Price. a8, .

Vol. I, No. V. Studies in Root-Parasitism, IV, —the Houstoriom of Cansjera Rheedii
by O &L Bakkes, Moa., Pl Price, Re. 28 (Qut of prind,) '

Vol I, No. VI Some Experiments i the Hybodiving of Indiin Cottons, by P, F. Fysox,
Boa., BLuss Price, Reo L\ (Unt af print)

Vol IL, No. VIL  The Vavietal Uharacters of Indian Wheats, by Avsenr Howarp, s,
Pk and GagRIELLE Lo C, Howarp, Moa. Price, Re. 1. (Qug ~f
print )

Vol [T, No. VIIL Tne Mulbsrry Disease cansed by Corynenm mori, Nom., in Kashmir, witt
notes on othor Matherry Diseases, by K. J. BUTLER, M.B., F.L.8. Price,
e VS (Qut of printl)

Vol II, No, IX, The Wilt Disease of Pigeon-Pea and the Parasitivm of Neocosmospora
rasiufectn, Swmith, by 15 BeTLER, M8, F.Ls Price, Ra 5,

Caol, 111, No. L. Studies i Endian Tohae No. 1 —The ‘Uspes of Nicotiana vustica, L.,

Yollow Flowered Tobaceo, by ALBERT HOWakD, MA, ARCS, FLS,,
and Gasgieree Lo Co Howaxio M s Price, R, 4.

ML No. 1L Studi-sin Indian ‘Fobaceas, No. The Types of Nieofiana tabacum, L.,
by ALsfuT HOWakn, Mo, ackes, FLs and Gaswelir Lo C
Howarn, aa. Price. Re. &

Vol. IT, No. I, Studies in Tudian Fibre Plants, No. 1.—On two Varietiea of Sann,

Crotadaria jupeea, T by ALBERT HOWARD, M A, A RCE, F.LS. 3 and *
GakkifLLe T, € Howarp, sa, Price, Reo 1
IT1, No. IV, The Tnfluence of the Eovironment on the Milling and Baking Qualities of
Wheat in Indin, So. [—The Lxperiments of 1907.08 and 190809, by
LMoaL RS, R Ho MULEAKE, MoAL FL
and Ganerener T. O Howakn, Mo, Price, Re. 1.6

Vol, T, No. V. The Buad-Rat of Palms in India, by K. J. BUTLER, M.R., F.LR. Prics,
8.2

Vol. [1I, No. VI. The FKEernomie Significance of Natural Cross-fertilisation in India, by
ALBERT HOWARP. M.a., AK.C8, FLS 3 Gaswierle Lo €0 Howare,
stoa. s and ARprR Ramway KHaN, Price, Re 4.8

Vol IV, No. [ Millets of the Genne Setaria in_the Bombay Providency and Sind,
by G. A Gawde, FLA Piice, Ned

Vol. 1V, No, II, Studiewiv Indian Fibre Planta, No. 2.—0On some new Varicties of Hibiscus
canuabinug. .. and Hibigene Sabdavifa, L., by ALRERT HowaRb,
M.A.. AKGS, FLS; and Gasrierte Lo Co Howarp, s, Price,

-
2

Vol.

Rs. 2. I
IV, No. 1II. Notes on the Incidence and Effect of Sterility and of Cross-Fertilisation

Vol. A
in the Indian Cottons, hy H. M. Lkakr and Raym PRasan. Price,

o

Vol IV, No. 1V. The Inheritance of Red Colonr, and the Regalarity of Self fertilivation
in Corchorns ecananlovis. T, , the common Jute Plant, by I 8, Fintow, .
R, P08, sand T WL RORKILL, MLa., P.LR. Price. Re. 1 R

IV, Ne. V. Ohservations on Certain Extra-Indian Asiatic Cottons, by H. M. LEAKE

Vol.
and Ray Prasap. Price, Re. 18,



Vol, IV, No. VI
Vol V, Ne. L
o, V, No. 1L

Vol. V, No. IIL

Vol. V, No. IV.
Vol. ¥, No. V.
Vol. VI, No. L
Vol VI, No. 1L
Vol, VI, No. 1L
Val, VI, No. 1V,

Vol, VI, No. V.

Vol. V1. No. VL

Yol VI, No. VIL

Vol. }, No. 1.
Vol. I, No. 11.
Vol. §, No, 1L
Yol. I, No. 1V,
Vol. J,No. V.
Vol. T, No. VI
Vol. I, No. VIL

Vol. 1, No. VIIIL
Vol. I, No. IX.
Vol. I, No. X.
Vol. 11, Ne. L

Vol. II, No. Il
Vol II, Ne. IIL

Vol. 11, No, IV,

Vol. IT, No. V.
Vol. 11, No. VI.

Vol 111, No. I

BOTANICAL SERIES—contd.

The Morphology and Parasitism of Rhizoclonia, by ¥, J. ¥. SHaw, B.sc.,
ARC8, FLE  Price, 18, 2,

On the Inheritance of some Characters in Wheat, T, Ly A HO\\ARD M.A..
ARCS, FLE L and GABRIELLE L, C, Howarn, y.a, Price, Re

Ths Influence of the B n\nonment on the Milling and Baking thtles
of Wheat in India, No. 2 —=The E xpmmem« of 1H4-10 and 191011, by
A, HOWARD, M.a., & R.CA. FLN: Ho M, LEAKE, M4, FL5.; wnd
GasrixLLe Lo C. Howakb, M. l’-ire, Re. L

The Varieties of Soy Beans fonnd in Bengal, Biliar, and Orissa and their
Commercial possibilitics, by E. J. WOOLHOUSE, M. PL& ; and C,
S, Tavyron, Ba. Price, R 2.

On Phytophthora parasitiva, nov. spec. A vew Disease of the Caster Qi
Plaut, by J. F. Dasive gse. Price, Re, 2,

[tudies in Peronckporaceer, Ly K. J. BUTLER, M.B, FLS,; and G
S, KULKARNL, Loag, Price, Be 2

Notes an Pollination and Cro~x-Fertilisation in the Commaon Rice Plant,
Oryza sativa, Linn, by G, P Heetor, M 2, sre Price, Re. |

A Sclerotial Diseaso of Rice, by ¥ J. F. SHaw, nxe, ARCs, FLS
Piice, Re. 1

Studies in Iudian Tobacces, No. 2 —The Tihicritance f Clmacters in
Nicotiana labaerm, L., by Gaueteliy 1. Co Howanboaa, Pricee, Bs. 3,

Studies in Todian Cottons. Part T="the Vigortarive Chinacters, by H. M.
LEAKE, Moa, FoLs g acd Rad Pragap, Price. Bs 38,

Bed Rot of Suyaveane, Ly E.J. BUTLER, M. FLs: and A Hariz
Kuax, Price, Reo 1,

Some New Snganrcane Disenses, lv. . J. Biriek, M.B., FLS$ :and
ABDUL Har1z KHaN. Drice, e 2,

Preliminary Note on the Classification of Nice in the Central Provinces.
by R J. DL Gizanad, Ma. gse, Irice, Re 1,

CHEMICAL SERIES.

The Comwposition of Tudian Rain and Dew, Ly J, Walikn LEATHER,
hon, FLe., Fes Priee, Reo 1

The Composition of the Oil-<eeds of Tndin, by J. W, LEsTHKE, th b, F 1O,
Fos Diice, Reo Yo (Ont or print) '
The Pot Culture Hounse at the Aviicultural Reseaveh Tnshtute, Pusa, by
JoWo Leatunw, vhov  Fac, Foso Price, Re 3 -
I \pe.”,,pm. on the Avuil ulnln\ of Phicspliates ard Potash in Soils, by
W LEATHNE, P FLO R esc Price, Re, 1y, ’

'l‘lu- Construetion of Dram Gy at Pusa, by MU ARNGIT, MNsre F,
with a Preface hy oW LEamhein, vhoro B Price, s, & (Ont ¢ Sy ind. \

The Loss of \\ atot from Sothdorine Doy Woother, by 3. WarTen ), EATEEL,
Phob,, FLCLF ek Price, R 20 q0uf of print

The \\‘[N" \\ ater, Caleium Cavbon: e Conhane deid, by L WalTen
Leatnen, Fhob., FLe, BCRG ond Jarineia Nani NEN, M.
F.U.8. ]‘|i<e Re. 1

Water ]uuum ents of Crops in Tdia, by J0 Wartrr Leaiben, ow 1.,
F.LC, Fos. e, Re S

Tho Natur of the Colonr of Rlack Cotton Soil, by H. K. ANNKIT, Réc,
Foon, M Foe Price, Bel 1

Water Requirements of Crops in India—11, by J. WaL1EK LEsTHFR,
ph.b., F.Le. Price, B 28

The Comporition of the Mith of some Breeds of Indian Cows and
Buoffalees aud itx Voviatione, Part I The milk of scme breeds of Indian
Cpws, by A A Myounir, baes dand HoTL Masy, vse. Price, Re 1.8,

Records of Dininage by J. W. Lestaen, rhoe., FLC
Price, Re. 1

The Rub Systvw of RNice Coltivation in Western Tndia, by N, H. Maxy,
nse, ; NV, JOsur, Ba., BSe., Lag; and N V. KASNITEAR, B.Ag
Price, Re. 1.

The U omp(wlhnn of the Mitk of somo Breeds of Indian Cows and Buifalees
and s Varistions, Part 1. The milk of zeme breeds of Indian Buffa-
logs, by Ao AL MegeitT, se. sand Ho HOMaXN, bse. Price, Re 15

A contiibution to the l\nm\\pd;:v of the Black Cotton Seils of Tndia, by W,
H. Hanmsox, M.se. 3 and ML R, RAMASWaMI S1van, pa.* Price, He. 10

The Date-Sugar Industry in Bengal  Au Investigation itto its (,hcnmn)
mulA;:mu\hnc. l)) H. B, ANNETT, Bse, T, MS.EA-C, asdisted by
G. K. LELE, L.Ap. : and BnoraL M. AMIN, A, Price. Ra 3.

Evaporation from a plam Water Surface, by J. WALIRR LEATHER, Ph D.,
r.rc. Il'rice, Re 1,
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CHEMICAL SERIES—contd.

Studies in the Chemistry and Physiology of the Leaves of the Betel-Vins
(Pi{ler Betle) and of the Commercial Bleaching of Betel-Vine Leaves,

" by H. H. MaNX, D.se, ; D, L. SAHASRABUDDHE, B.Sc., L.Ag.; and V. G.
PATWARDHAN, B.Aag, Price, Re, 1-8,

The Gases of Swamp Rice Soils, their Composition and Relationship to
the Crop, by W. H. HARRISON, M.5c, ; and P. A. SURRAMANIA AIYEE,
B.1. Price, Re. 1.8,

The Experimental Error in Sampling Sugarcane, by J. W. LEATHER, v.n, '
ph,D., F.LC.  Price, Re. 1.

The Fractional Liquefaction of Rice Starch, by F. J. WaRTH, M.sc.: and
D. B. DARABSETT, B.Sc. Price, Re. 1,

The Yield and Composition of the Milk of the Montgomery Herd at Pusa
and Errors in Milk Tests, by J. W. LEATHEE, v.n.,, Ph.D., F.LC; and
A. C. Domps, Price, Re. 1 or 1s. 64.

The System Potassium Nitrate, Sodinm Chloride, Water, by J. W. LeaTneR,
v.D, Ph.D., F.LC.: and JATINDRA NATH MCUKKRIEE, B A., BSc. Price,
Re. 1 or 1s. 6d.

The Systems—({A) Water, Magnesinm Carbonate and Carbonic Acid, (B)
Water, Caleium Carbonate, Magnesium Carbonate and Carbenic Acid,
by J. W. LEATHER, V-D., Ph.D., F-I¢.; and JATINDRA NATH SEN, M.,
F.C.§  Price, Re. 1 or 13, 6d,

Studies of an Acid Soil in Assam, by A. A, MEGGITT, B.xc., F.0.5. Price,
Re. 1.8 or 2. 6,

ENTOMOLOGICAL SERIES.

The Bombay Locust—A report on the Investigations of 1903-04, by H. M.
LEFROY, M.4A., P.E.S., B.2.8, Price, Rs. 2.8,

The more Important Insects injurions to Indian Agrvienlture, by H, M
LEFROY, M.A., F.ES, F.2.8, Price, Ra. 3. (Out of print.)

The Indian Surface Caterpillars of the Genus Agrotis, by H. M. LEFRroY,
M.A., F.E8, F.2.8 3 and C. C. GHOSH, 5.4, Price, Re. 1-8. (Ont of priut.)

Individual and Seasonal Variations in Helopeltis Theivora, Waterhouse,
with description of anew species of Helopeltis, by HaRoLD H. Maxy,
D.se.  Price, Re, 1.8,

The Coccid® attacking the Tea Plant in India and Ceylon, by E. . GrEExN,
F.E.S,, F.L.S.; and HaroLp H. Maxy, nse. Price, Re. 1. (Out of print)

The Mustard Sawfly, by H. M. LEFROY. M., F.R&, F.2.5 5 and C C.
GHosH, B,A. Price, Re. 1. (Ont of print.)

The Rice Bug. hy H. M., LEFROY, M.A., F.E.S, F.2.8. Price, Re. 1.

Remarks on Indian Scale Insects (Corrido) Part III, by E. E. GreEN,
F.F.S., F.7.8, Price, Re. 1.8,

The Red Cotton Bug, by H. M. LEFROY, M.A., F.E.S., F.2.8, DPrice, Re. 1.
(Dut of print.)

The Castor Semi-Looper, by H. M. LEFROY, M.i., F.E.&, F.ZS. Price.
Rs, 2.

The Tobacco Caterpillar, by H. M. LEFROY, M.A., F.E.S, F.2.8. Price,

e.1-8,

The Cotton Leaf-Roller, by H. M. LrFroy, M.s, F.0.¥, F.Z.8, Price,
Re. 1.8, (Out of print.)

Notes on Indian Scale Insects (Corride). by H. MaXWELL-LEFROY, M.a,,
F.E.8, F.2.8, Price, Re. 1.8,

Life-Histories of Indian Insects {Coleoptera—1), by H. MaxweLL-LErrOY,
M.A., F.ES., F.7.8. Price, Rs, 2.

Life-Histories of Indian Insects—II. Some Aquatic Rhyncholn and
Coleoptsra, by D. NOWR0JIFE, B.a. _ Price, Re. 1.8,

Life-Histories of Indian Insects—IT], The Rhinoceros Bestle (Oryries
rhinoceros) and the Red or Palm Weevil (Rhynchophorus ferrugineus),
by C. C. GHOSH, B.A. Price, Rs. 2.

The Food of Birds in India, by C. W. Masox, M.AF.A.¢, edited by H.
MAXWELL-LEFROY, M.A,, F.E&., F.7Z.5, Price, Ra. 7-8.

Eri Sitk, by H. MAXWFLL-LEFROY, M.A., F.E&, A8 and Co C0 GHOSH,
B.A. Price, Rs. 3, . .

Tetrigin® (Acridiinz) in the Agricultural Research Thstitute, Pisa, Bihar,
with descriptions of new species, hy Dr. J. L. HANCOCK, F, Price, Re, 1.

Thg Big Brov;n Cricket { Brarhytrypes achatinns, Stoll), by C. C. GHOsH, 8.4,

rice, Re. 1.

Life-Histories of Indian [nsects—IV (Hymenopfera), by G. R, Durr,
B.A. Price, Rs, 2,

Inquirg into the Insecticidal action of some Mineral and other Componnds
an Caterpillars, by H. MaxweLL-LEFROY, M.A., F.ES, FZ8, and R, 8
FINLOW, BRc., F..8, Prica, Ra, 1.8, :

The ** Psylla” Discase of Indigo, by A. J. GROVE, M.sc. 5 and C. C. GHOSH,
B.A. Price, Re, 1-8 or 2s, 6d. .

Life-Histories of Indian Insects—\V. Lepidoptera {Butterflies), by C. C.
GHOBH, B.A, Price, R, 2-8 or 3. 9d.




Vol,
Vol.

LAYS)
Vol.

Vol

Val.

Vol
Vol
Vel

No.

.13, Sugareane at the Pavtabygarh Expervimen

.14, The Milling aud Baking Qualities of Indian Wheats,

.16, Second Report on the Fruit Experiments at P
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I, No. L. Studies in Bacteriological Analysiz of Tudian Soils, Xo, 1, 1910-11, by C. M.
HereHixsoN, B, Price, Ry, 2.4,

I, No. . Rangpur Tobaceo Wilt, by €. ML HUTCHINSON, B4 Pricg, R 2,

VETERINARY SERIES.

I No. L Anaphylasis inthe Larger Animals, by Major J. D, B, HoLMES, M4,
basen, MY Price, Ra 2 - '

I, No. 1L Salvarsanin the treatment of Surra in Hovses, Dogs, and Rabbits, by Major
Jo Do B HoLNMEs, sy, Dsie, MRCVE Price, Re, 14

I, No. III. Scme more successful Experiments on the treatment of Surra in the
Camel with recommendations for Systematic treatment, by A, 8. Liesk,
Mokevas, Price, Re 1L :

I, Noo 1V, On the Innnune Bodies occurring in Anti-Rinderpest Serum, and on the
Variations  cccarring in o the Serwn Proteins of  Animals during
Rinderpest, and during hamuonization and - Hyper-Tmmmuanization, by P,
HARTLEY, booes Price, Reo2

I, Neo I Some casis of Surra treated in the Field and in the Laboratory during the
Autamr of 190, by Major Jo 1. Bo HOLMES, M., D3c, LOY,D,
Priee, Heo 1

11, No. 1L Rinderpest: Further Tnvestizations on Questions connected with the Eco-
nomical Production of Antiserimn, Ly Major J. D. B, HoLMEes, M.a.,
b.sc., LoV Price, Red 1,

I, Noo 1L The Curative Treatment of Husuorrhagic Septicemia in Cattle by the
administration of Todine, and other notes on” Chemiotherapy in Rinder-
pest awd Haemorrhazie Septicawia, by Mujor J. Do B HOnyes, o1
AMoas, eses, Looveo, Price, Reo Tor le Gd,

¥ “itality of the Hiemorrhiagie Septiciemia Ovcanism outside the body,

by Major J. DU E Honngs, eope. sas bosen, e Price, Reo 1 or
1a, U,

I1, Neoo Vo Bursati, by Major J, 1L B HoLvEs, « LE., Moa, Do, LV Price,
Rew -840 e

3

L Noo VI Experiments on the tieatment of Saa o Cawels, by Ho E. Cross,
ML s, Do HL, ases Price, Bel D or L Bdy

H Noo VI Anthrax—Some Experiments on the hnmunising etfect of the Simaltansous
Injection of an Anthvax attepuated viros and an Anthrax Aonti-serum
by Major o Do B Hoines, cne doa, Dy, ey Prize) ReTor
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J. Notes on Cotton s Bihar in 1994, by M. M, LEFROY, M4, FEN, K2
Price, Ad. $or 6.
2. An Outhreak of Cotton Pests in the Punjab, 1905, by H. M. LEFROY, M.A., F.Ex,,
F.Z.5  Price, As, Gor id.
3. The Extension of Jute Cultivation in India, by K. 8 TFINLOW, Bsgc., Fu,
Price, As. 12 or 1o, 20, (Ont of printy
$, First Report on the Froit Leperiments at Posag by A HOWaRD, st saes,
Foos, Price, Ay, 6 or 6d. ) X .\
5, Report on Trialy of the =onth African Locast Fungus in Imlm,)by K. J. Burikk,
M., F.LS 3 and Ho ML LEFROY, Moa., FRs, FZs 0 Price, As, 2or 34,
6. The Ticks Iufesting Domesticated Animals in India. by € WARBURTON, M.a.
Price, As, tor B, X
7 A‘ll‘lrcot\‘imin:\:y :\:'conm of the Biting Flies of Tudia, by H. M. LEFROY, M.4,, F.ES,
F.z5  Price, Re. Lov b Bd. {Ouf of printd . i
% Otticial and Recommended Methods for ssa in Chemical Laboratories of the ‘DEPM'S'
ments  of Apriculture in Indiz. by 1o WalPER LEATHER, rb.D., F.LC, RO
Price, As. 4 or 6d. .
9, Report on Cocenut Palm Pli-caxe 1
LT 9 ‘4 .
. 'l'llelll::;:lA:‘ i {”(;;‘i‘”\.mml o Crop I-NE on ﬂ.: P“ui.\ l;;}rm, by H, M. LEFROY. M.4.,
B F 2 3 and 173, MIsia, R Price, As bor Td . )
1. 1)5 ;‘I:\x Dodder, by A, HOWarp, VoA, ARCS, FOS FLS Price, .As‘ 4‘0‘1 ﬁd' 5
12, The Making and Care of Lawus in fndia, by A HOWARD, A, 4.RGS, F.O.8 P L&
Price, As. 4 or 84, (Ouf of pront.)

‘Pravancore, by K. J. BUTLER, M.B, F.LS

t Station, by (8, ULARKE, F.I.C. 5 and Khan
Price, As. § or Bd. .

by A. HOWARD, M4, A.R.O&,
Howarn, M.A. Price, As. 4 ov 6 .
Plants in India, Price, As. 6or3d.
s, by A. HOWARD, M.A, A RS,

Bahadur 8. M. HADL MaC MRAS,

F.tt FLS. : and GanRieLie b, G v
15, Note on the Extension of Cultivation of Fibre

+ RS Price, As 6orRd.
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Neo 17, The Milling and Baking Qualities of Indian Wheats, No. 2. Some new Puw
Selectlons tested in 1809, by A. HOWARD, M, A,, ARCE, FLNG and GARRIELLE L.(,
Howann, Moa. Price, As. 6 or Sd, .
No. 18, Report on the Qutbreak of Blister-Blight on Tea in the Darjeeling District in 1908.0¢,
by W. McRak, Ma., Bse. Price, Re. 1or s, 6d. -
Ne. 19, Lisg of Names used in India for Common Insects, compiled in the Laboratory of the
Twperial Entomologist, Pusa, Price, As. 12 or 14. 2d, *
No, 20, Memorandum on Indian Wheat for the British Market, by Siv JAMES WILsON, K.¢.81,
Price, As. 4 or 6.
Na. 21, Memoranduwn regding  Leading  Euealypts suitable for India, by F. Bootu-
TregkR,  Price, As. 4ordd. (Out of print.)
Ne. 22, The Milling and Buking Qualities of Indian Wheats, No, 3. «Some New Pusa
Hyhrids tested in 1910, by - A, HOWARD, M.a., AR.C.S., BLS, 3 and GABRIELLE L.
C. Howarn, M.a. Price, As. 7 or 8d.
No, 23, Insecticides—Mixtures and Recipes for nse against Insects in the Field, the Orchard,
the GGarden, and the House, by H M. LEFROY. M.A., F.E.S., F.2.s. Second edition,
revised with many additions by T. BAINBRIGGE VFLETCHER. R.N., F.R.8., F.Z.8,
Price. As. 12 0r 15, 2d,
No. 4. The Indian Saltpetre Industry, by J. W, LEATHER, Ph.D., F.Le,, P05 and J. N,
MUt dERJL, B.A., B.sc, Price, As. $or 8.
No. 25, "5 9t on the Flax Experiments conducted at Dooriah during the year 1910-11, by K,
M. VANDERERKHOVE, Price, As. Gor 7d.
No. 26. Note on the present position of Cotton Investigation in India, by BERNaRD Cov-
ENTRY, C.LE. Price, As 2or 3d.
No. 97. Fxperiments on the Cultivation of Sugarcane at the Partabgarh Experiment
Station, 190811, by . CLARKE, F.I.c.: H. E. ANNETT, R.se.; and SYED Zawiy
Hesaiy, k4. Assisted by 8 C. BANERJEE and NaiB HrsgaIn, Price, As, 5 or 6d.
No, 28, The Cultivation of Lac in the Plains of India, by C, 8. MI1sKRa, B.A,  Price, As. 8 or 9d,
(2nd edition, revised.)
g. 28. Directions for the Cultivation of Eri Silk, Revised edition, Price, As, 3or 4d.
0. 80, Report on the Flax Experiments conducted at *Dooriah during the year 191112, by
E. M. VANDEREKKHOVE. Price. As. 1.6or 2d.
No. 3. Wheat Experiments on the Batanical Area, Cawnpur, and their bearing on Wheat
Cultivation_in the United Provinces, by H. MaRTIN LRARR, M.a.; and Raw
Praran. Price, As. Jor 44,
Yo, 3. A Note on some Intevesting Results following the Internal Administeation of Avsenivc
in Canker and other Diseases of the Foot in Horses, by Major J. I). B. Hownwes,
MoAL DSC, MRALV.E, Price, As. 2 or3d
No. 82, Some Aspects of the Ageicultural Development of Bihar, by A. HOwarD, M.,
4. R.CE, F.LS Price, Aw. 4 or 5d
Diseases of Rice, by E. J. BCTLER, M.B., F.L.S. Price, As. Sor 8d.
Report on the Flax Fxperiments conducted at Dooriah dnring the year 1912.13,
by E. M. VaNORKERKHOVE. Price. As. 3 or 4d.
No. 36. Note on the M'Fadyean Staining reaction for Anthrax Bacilli, by Major J. D, E.
HOLMES, M.A., D.Se., MLR.C.VS, Price, As. 4 or 5.
No. 37, Notes on Experiments with Sugaicane at Sabonr, by C. SOMERS TAYLOR, 8.4, Price,
As. 2or 3d.
No. 38, Disintegration of Rice Grains by means of Alkali, by F. J. WARTH, M.me.:
anid D B. DARABSETT, Bsc. Price, As, 6or 7d
No. 59, Instractions for rearing Mulberry Silk-worms, by M. N. Dr, M3.a. Price, As. 4 or 5.
No. 4. Graen Manuring Experiment, 1912.13, by C. M. HUTCHINSON, M.A.E.B.; and 8,
MILLIGAN. M A, R5e, DPrice, As 4 or 5.
Na, 11, The use of Sweet Jowar {Sorghum ap ) as a source of Commercial Sugar or as Fodder
and the variation in Composition of the erop during growth by H. E. ANNFTT,
B.So., F.LC, F.O8, WS E A Price As, 2or 3,
No. §2. Notes on Cane Ciushing in the United Provinces, by G. CLARKE, F.1.¢., NAlk
Huzsay, and 8, C. BANRRIEE, Awsisted hy LAaKsHVI SHANKER. Price, As. 20r 7d.
A Note on the Effect of Heat on the Rinderpest Immnna Bodies, by Major J. D, E,
HOLMES, (CLF.. M. A, D&y, MRV, Price, As, 2or 34,
No. 4. How to Improva Silk-Reeling in Bengal, by M. N. g, M.s.a,  (In 1he press.)
No. 15, The Acid Secretion of the Gram Plant, by D. L. SAHASRALUDDAE, B. Sc., L. a6,

In the press.) N
BOOKS.
*Indian Insact Pests,” by H. M. LEFROY, M.A., ¥.¥.8, K28 Price, Ke 1.8 (Ouf of
rint.)

A Il’)’dian Insect Life,”. by H. M. Lurrov, M.a., F.r8, FZ28. 0 and F. M, HowLerr,
B.A. 86 pp.  Price. ks, 20 or 30s,

“ Whaat in India,” by A. Howarb, M.A., Arcs, s and GasnientR L. O,
Howarn, .4, 28 pp. Price, Ra. 5 or 7s. 8d. :

'* A description of the Imperial Bacteriological Lahoratory, Muktesar: its work and
produete.” hy Major J. 1, B. HOLMES, M.A., D.8c., MLR.C.V.R,  Price, As, R or 4!,


















