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THE DEVELOPMENT OF SISAL HEMP
CULTIVATION IN INDIA.

3y HAROLD H. MAXNXN, bsc,

Privcipal. daricultural College, Poona,

Ix India the commereial cultivation of Sixal Hemp (Agave
sisalana) and of other allied fibre plants was beguu five or six
vears ago chiefly in Eastern Bengal and Assam. - Previously these
plants were wsed mostly for ornamental purposes in- gardens and
oecasionally ax hedges for compounds and along railways and
anuls,

1o Eastern Bengal and Assam an industry in Aloe Fibre is
now established which will probably flourish.  The Agave planta-
tions in this Provinee extend over considerahle areas. These lands
were previously unoceupied and - were considered unsuitable for
the ordinary crops of the country. The cultivatior of Agaves
and of Mauritius hemp (Fveraa gigaited) is likely to become a
permanent industry in Eastern Bengal and Assam.  The climate
seems to suit the lutter plant especially. The caltivation of
Awaves hax also extended ince the Bengal divisions of Chota
Nagpur, Sawbalpur and Belar and, to a less extent. iuto the
Provinces of Madras and Bowbay.

In Eastern Bengal and Assam there are two prineipal suit-
able areas, onc in S\'ill('t and the other in Chittagong, with smaller
developmentx in Cachar and elsowhere. I Sylhet theve are at
least six plantations which now each oxtend to several hundred
acres,  The largest plantation is at Dauracherra. .Tt.\" thent is
over 1,000 acres and it is owned by limited liability Company

which is not directly connected with any tea estate. Most of

Note.—~The present article may be considerad as a supplement to a pamphlet by the Author
wad My, J, Hunter, published by the Indian Tea Assogiation in 1904,

_
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the other plantations in Assam are owned by Tea Companies.
This sceures economic supervision. In Sylhet the total arca
under Agaves in 1907 is approximately about 4,000 acres and i
Chittagong about 1,000 acres, but in the latter division extensive
developments are likely in the near futwre. It is probable tha
before January 1908 at least 6,000 acres of Sisal Hemp and allied
tibres will be growing in the Tea districts of North-East Tndix.
The extent of cultivation elsewhere in India cannot be at present
estimated, but 1t is considerable.

I need not vepeat the information given in another place
‘see fout-note, page 323), regarding the characteristios of the plants
or the method of their growth and Howering.  There are twa
methods of reproduction and often threc.  In a period varving
from four to fourteen years under Indian condittons. vach plant
sends up a straight towering stalk termed a - pole.”™  The plant
dies when it poles. The pole produces, where a Hower would
normally arise, a voung  plant termed a bulbil, whieh, when dis
entangled from the pole by wind or otherwise, falls to the ground
and may there take root or can be used for planting out new areas,
These bulbils are very tenacious of life and can be transported
long distances if carvefully packed. I packed moist, they are
linhle to becone rotten.

From many of the species, seeds are produced from Howers
i the usual way, but this ix not the caxe with Sisal Hemyp.

Sune Agave plants have another method of veproduction
I the first or second year after planting and subsequently, root
stocks are thrown out. These are commonly called suckers.
They can be separated from the parent plant and can he planted
out. Our experience shows that amoug all the species and
varieties of Agave and related plants, the true Sisal Hemp (Agare
susalnna) is the best for India. Tt grows, when placed on suitabl
soll, vizorously, and is more profitable than other species under
ordinary climatic conditions. The latest experience at Daura
cherra (Assam), is that the leaf will yield four per cent. of fibr

of which three per cent. is first class, and one per cent. is short and
inferior.
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In Eastern Bengal and Assam, Mauritius Hemp (Furerea
yijanten), owing to particular climatic conditions, will probably
thrive better than Sixal Hemp. It grows more vigorously than
Sixal Hemp and has so far not heen subject to attack by insects or
disease.  On the other hand, the pereentage of fibre obtainable
from the leaves is mueh smaller than from Sisal Hemp. As the
teaves are mueh larger and heavier than those of Sisal Hemp.
this may not mean much less ibre per acre. but it would mean
that the cost of curringe of leaf for the same amount of produet
would be considerably areater. The large machines which
<atisfactorily extract tibre from Sisal Agave would probably be
found unsuitable for Mauritius Hemp. There are. however, a
number of smaller machines which satisfactorily clean Mauritius
Hewp, hut these are not economical when large areas have to be
dealt with.

In the light of experience I am convineed that true Sisal
Hemyp (Aqgeere sostlepnr) i the hest of all the Agaves for large
plantations in India, but if a good fibre-extracting machine for
Sizal Hemyp cannot e ceonomically provided,  then Mauritius
Hemp (Furerea grgrantent), may possibly be found more profitable
i certain parts of North-Fast India i the fibre in good quality
ean be extracted in the ordipary country way.

A recent publieation™ by \[. Hauteteuille of the Agricultural
Department of Freneh Tudo-China states that in India Sisal Hemp
was most likely to suceeed in the rocky elevations of Southern
Peninsular Iy{di;(‘ and in certain waste portions of the Punjab
and Kajputana. Our experience in North-East India .is all
against the use of rocky clevatious, or poor and Sh‘dH.OW S(?I]S and
Punjab without jrrigation will grow
practically nothing. 1t has been provec? that In NOl'fh-Eilet
India Sisal Hemp will nat grow satisfactorily on poor stony soils,
or on the old abandoned tea lands. Tlie plants can only grow

] i it anting is refully and if the
rapidly and \'ngm'nusly if the planting 18 dm}e cfllefu N .
Our conditions of soil and climate may

the waste portions of the

land 15 moderately g(md.

¢ This was reviewed in the AI/I"“'"“'””[J"""'-"l”/ India for July, 97.by M. R.W.B.C.
i

Wood,
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not be so generally favourable as those of Yucatan where the
plant grows excellently, but it i1s certain that there is no use
devoting anything but fairly good land to the culture of Sisal
Hemp in India. On poor soil with deficient rainfall the leaves
are short, leading not only to a smaller erop but also to a shorter
and much less valuable fibre. 1 believe that the lack of suceess
in many of the attempts at experimental culture has been due
to the selection of soil too poor for the purpose.  Other factors
may however have influenced results. A perfectly drained soil,
as also one which is moderately light. is necessary.

The principal diffieulty in the rapid extension of Sisal Hemp
culture in suitable districts is the absence of plants. True Sisal
Hemp plants are in great demand. whether they be bulbils or
suckers.  Opinion is generally unanimons that suckers should he
planted rather than bulbils.  Mr. R T. Fraser. who has a large
young plantation in South Sylhet. ix of opinion that the ileal
method is to allow the sucker to remain attached to the parent
plant until eight to twelve inches high, and then plant it out.

Experimental planting has failed in large measure in India
owing to the selection of unsuitable soil, und failures have also
occurred because sufficient attention and care was not given to
the planting. It is generally supposed that Sisal Hemp ixa
cheap crop.  Some of the first plantations were formed with this
idea, and the result has been that the arvas so dealt with are
notably inferior in growth and more uneven than those which
have since been made with greater care. A Sisal Hemp planta-
tion will cost as much as a tea plantation in the first instance.
Every plant should be planted carefully with roots well spread
out in a pit of soft soil of four to six inches deep and twelve
inches wide. The soil should be pressed down hard, immediately
watered, and a slight mulch of light Lranches or forest leaves be
placed round each plant. The plant should not be sunk below
the level of the crown.  The soil should be pressed down so as to
leave the plant firm in its position.

Experience has shown that planting is most successful when
showery weather immediately follows the planting. March and
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April are usually the ideal planting months. In Eastern Bengal
and Assam, some areas planted during the height of the rains
have been successful. as have others planted with big plants in
November and December, But in North-East India planting
is most suceessful in the two or three months of showery weather
which precede the breaking of the monsoon.

The distance apart of the plants hax been a matter of much
diseussion.  The gencral opinion is now in faveur of somewhat
closer planting than was done on the pioneer estates.  Fight
feet by four teet 1x the distance now commonly suggested.  Mr.
R, T. Fraser put hix plants out in double rows four feet apart
with four feet between plants inarow and then a space of eight
feet to the next double line of rows. At Dauracherra. nine feet
by fowr and a half is the common distance.  So long as the
plants grow equally vigorouslv, and there 15 enough space to
harvest the leaves, it is evident that the closer the planting the

bigeer will he the vield per aere, butin Mr. Fraser's planting
[ faney that the limit hax about been reached.

Plants <hould be put out big. 1 have alveady mentioned
that it has been tound desivable to transplant young plants
when they are eight to twelve ches high, It they thrive they
will take root at onee and give little or no further trouble.

Fspecially must the soil be kept loose and free from weeds
by hand hoeing round each vouny plant. This cultivation should
e subsequently continued to secure as vapid growth as possible,
It ix not advisable to grow cateh erops on land which is planted
with Sisal Hemp,  On one plantation in Sylhet an attempt was
made to get a crop of cotton when the plants were small.  The
result was practically fatal to the Sisal Hemp. *The small
plants are making slow progress and the plantations will take
vears to recover if even it does recover at all”*

It is probable that the amount of cultivation usually recom-
mended for an established plantation is less than is actually
required for the most profitable results.  Among planters in

" Kot a very well informed article in Capital, Ualeutta, Sth August 1907,
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Eastern Bengal and Assam it is generally considered that hy
liberal cultivation only can vigorous growth and profitable results
be obtained on good or fairly good land. It is essential to keep
the ground fairly loose and also free from strong-growing  grasses
and rank weeds. My insistence in previous publications of the
necessity for eultivation, amounting to at least three hoeings or
weedings per aunum, has been contirmed by more experience.

In the third vear fron patting out the plants (it they we
planted of the size T have suggested). they will have attamed «
height of from four to five feet, and are then big enough to
permit the cutting of a few leaves  The leaves open from a
central core, and gradually are pushed out from the centre by the
new growth, until they finally reach a position nearly at right
angles to the stem.  After they hecome distinetly sloped from the
perpendicular the}' Qrow no ore, but hecone more mature.
Those leaves which have reached a point forming half a right
angle with the trunk can with advantage be removed. .

In North-East India the season for cutting is Hmited by the
period in which the prepared fibre can be  dried,  Specially
heated drying sheds cannot be economically provided.  Drying
i the open air, limits the period of entting hetween October
and June.  The method of cutting is very simple, and a good
man will cut three thousand leaves a day.  An ordinary tree
pruning knife with a blade eight inches long, s suitable for thix
work.  The Yucatan pattern of knife could probably be used
with advantage in India.

The age when Agave plants * pole” and die in Tndin, affeets
the suceess of the industry very largely.  In arecent publication”
it was stated that “any of the Indian Agaves may Hower by
its seventh year or even carlier.” If this is true of Sisal Hemp
there would be no success in planting. It would not pay.
Experience at Dauracherra seems to indicate that normally the
age of poling is about eleven to thirteen years. Occasionally
i few plants pole quite early. I have even seen bulbils poling

* Agrieultural Ledger, Noy 7 of 1ags, by Dratnmond and Prain,
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while still attached to the parent. But such poling is excep-
tional. Ol‘(lil]al'i]y leaves can he cut annually from plants which
are of three to eleven vears old.  Three cuttings can be obtained
each season before April,

T have said that on a laree scale, and with our usual methods
of extraction, about 5% to 4 per cent. of fibre is regularly obtained
an the welght of leaves at Dauracherra, and only about half this
amount with Mamitins Hemp, On existing plantations the
amount ot fibre ohtamed is about half' a ton per acre per annun.
In the plantations more recently pnt out and more closely
planted this mmount may be exceeded,

The erop is hulky and weighty, and as it only vields 4 per cent.
of marketable produce, the question of transport of erop and refuse
to and from the fictory ix important,  In a large plantation. a
svstem of light tranwavs would probably solve the prohlem.

A plantation of <ix hundred acres of Sizal Hemp can he
worked ceononieally with the present machinery.  One smaller
than this will hardly keep a full-sized automatic machine in
tll work, and it smaller machines be used. the cost of extraction
per pound of filire is immediately increased.,

The machinery for fibve extraction may be divided into
three classes, all hetng run by power, Hand machines like the
*Raspador” formerly usedd i Mexico, may be suitable for those
who contemplate Sisal Hemp culture as a small home industry, hut
thev are not in any sense stitable for wse ona plantation seale.

' During  the 'o;\rly davs of a plantation when the leaves are
short and the quantity is small, the machine whieh has in the
If the best ix the * Harrison " sold by

last three years proved itse
and Forwarding Co., of Caleutta,

the Fastern Landing. Clearing.
for ahout Rs 200, Tt has a much smaller rasping or scutching
and runs at a much higher speed,
[t will turn out 2 ewt. of fibre a
k it, with three-quarter horse

wheel than the * Raxpador’
being made entirely in iron.

day and requires two wen to wor
power to drive the machine. This has been so suecesstul t.hat
some of our planters at one time thought it might be possible

" . k M
to work a plantation with a battery of * Harrison machines
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Though this idea has had to be given up, yet it indicates the
opinion held of the work which the machine will turn out.

The second group of machines, which I may eall semi-
automatic, and in which several Jeaves are dealt with at once,
have not been a great success i India, and I would on the whole
prefer a battery of * Hurrison * machines.  Their advantage is
that thev all feed the leal” into the machine fronvend to end, and
so there 1 much less chance of the fibre being damaged than
with the larger automatic type, where the leaves are fed sidewayx.
Their disadvantage ix that the fibre has to be drawn back out
of the machine by haud after heing <entehed, an operation  in-
volving hand labour and slow working.  In a machine put on
the market by Messrs. Burn & Co. carly in 1906, an attempt was
made to get over thix difficulty, but the cleaning was not eficient,
and while the idea seemed to be vood, it was by no means per-
fected.  The automatic machines which are alone suitable for
large estates are all of the same general type. and only differ
really in the manner of holding the leaf. Two types have only
been used 1n India,- the * Tadd” and the * Torruell’ wachines®
The former is the favourite in the Bahamas, the latter one of the
best in Yucatan. Both have now bheen carefully tested in our
districts, and it may be stated that o

(1) The scutching arrangement is best in the * Todd”
machine, the fibre comes out cleaner, and there is less waste.

(2) The gripping arrangement is very much better on the
“Torruella” wachine.  In the * Todd * the chain grip has given
a great deal of trouble; it ix apt to loosen, and it requires
constant attention.  The * Torruella” grip is perfect.

(3) Both of them are apt to clean small and short leaves
badly or even miss them altogether.

(4) Neither is suitable for Mauritius Hemp as the leaves
are apt to hreak across the middle.

[t is apparently, in our districts, imvossible to get the work
out of the machine which is clajmed by the inventor, and the

. -
Far wdeseription and illastiatione of thise wmachines, | must refer to wy former
publicatien,
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absolute maximum the ¢ Torruella’ can do is 100,000 leaves per
day of ten hours with foar men and 16 horse power. The “ Todd’
does less than this, say 50,000 to 60.000 leaves per day.

I have now to discuss the commercial prospects of the
in(‘lustry: ‘.w far as th(;\' ha\“t- changed during the past three
vears.  The accumulating evidence seems to make it clear that
my former estimate of the cost of putting out a Sisal Hemp
estate is not far off the mark.  The cost of the fibre delivered
m Loendon from a mature Sisal Hemp plantation of an economi-
eal size, will he about €14 to £15 per ton. It may be, of course.
that as experience iucreases, this amount may be capable of
reduetion, but this has not been possible hitherto. Thus at
present the cost of ruming an estate. ineluding freight of the
fibre to London, will be about £7 to £8 per acre per annum.  This
amount is about the same as the cost in the Bahamas and a little
under the cost in Yucatan.  The produetion in  these countries is
inereasing though onlv eradually, aud they are. of course, the
prineipal sources ot =upply.  The export from each of these places,
according to the latest returns I have been able to obtain, is as
follows

Mewieo 1‘1’){!'/7/']1'?(./ Yieata).

YEAK. Yalex, ‘ Tons,
1806 307,163 66,194
107 3 69,907
184S : g
1N ot 6'{: lq
Rl . 9,63 83,27
191 ST, 86,233
e 103,913
13 v T 12104
Bahanas.
s Equivalent in
VHRAR, Pounds. ) tons.
539
o, - 6065
9M 1276, o
1902 . . L 047
as : 2,218,825 9905
o 3 LR 13

1905
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A few other sources of Sisal Hemp fibre are opening, but
the amount produced is as yet vervsmall. - The plant is now heing
cultivated in Guiana, and experimentally i British Central
Africa.  No less than 611,000 poutds were exported from Havti
in the four wonths ending January 31st. 1905, An attempt s
belng made to introduce the calture uto Freneh Coclitn Ching
and extend it in the Philippines.  In Algeria it has been muel
pushed, hut my latest information is that little progress s being
made.  On the other hand, Indian Sisal Hemp has won a vecow.
nised place ou the market and is quoted ax suel The hest of
it. too, obtains prices almost if not quite vqual to those viven fuor
the material trom Y ueatan.

A good deal of the future of the mdustry depends on the
maintenance of the price of this and similar fibres. And from
all that ean be seen of the fibre market at present, there seems
little fear of a serions drop for some vears to cone. At the same
time one must not forget that the prices have been subject to
violent fluctuations in the past. and these may easily oeeur again
in the future.  For seven or cizht vears, however. they have
remained renarkably stable as the following figures <how, The

prices are those on the London market -

=g ey, ARSI 1 TN
YFAh,
Jhne, Dhevomber June, December,

£ L [N L
1900 . Rill 5 ' hit) K
JLET i . By !
LU 42 i b 43
193 . 49 36 K4 1
1904 35 H R 2
1905 . Ky} 49 a0 i1t
15 33 B5Y 13 2
07 33 B

On the whole, therefore, T think that the additional exper
ence of the past three years has confirmied the conelusion
which I was led i 1904, that in many parts of North-Fax
India, Sisal Hemp fibre can be produced in competition with:
nearly all—if not with all—the countries and districts in - whici:
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it has been tried, that the quality will remain

as good as that
obtained from Ameriea, and that it will Le

a nuniber of years at
least hefore there ix likelv to be any sueh slackening in the
annnal inerease in the demand < to lead to serious overproduc-
tion and so bring the price helow a remunerative figure, Under
these conditions with the additional knowledee we now have of
the methods of culture and preparation for market, T think
there Is every prospect of the building ap of a Hourishing plant-
me indnstry in the North-Fast of Tudia,



AUTUMN RICE OR AMAN PADDY EXPERIMENTS
AT BURDWAN IN BENGAL.

By F. SMITH. sse, FR.AS,
Deputy Divector or Ayiiculture, Benyal

Actews Rice, Transplanted Rice or Aman Paddy, is the
chief rice crop in Bengal. Experiments were commenced i
1901 on this crop and have been continued up to this year

The following have been carried out :

A Mavrre—
(1} First series—Quantitative.
(2) Second series—Qualitative.
(3) Third eries—Green-manuring.

B Vairiery—

C.  Merdons oF CrLrivaTion—
(1) Implements—
(«¢) Sibpur Plough rs. Local Plough.
{(h) Surat Bakhar rs. Loeal Plough.

(2) Sowing--
() Thick and thin sowing hroadeast.
(b) Spacing in transplanting.
(¢} Number of seedlings per hole in trans-

planting.

D. Roration wire JuTE 1IN THE SAME YEAR.

Soil.—The soil of the Farm is a poor sandy loam.
following are analyses of average samples of the soil and subsoil

of the Farm :(—

The
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Soil Subsoil,

1st 9." nd 9.7

Insoluble silicates and sand ... 8852 8748
Ferric Oxide o . e 360 368
Alunmina ... . 442 5427
Lime Ve . e 34 ‘33
Magnesia e 34 31
Potash . 31 32
Soda . .09 07
Phosphoric acid Lo 02 03
Sulphuric acid ] | 005
Carbonic acid o 04 06
Organic matter and combined water e 281 2:45
10000 100-GO

AvailaLle Potash w04 02
Do Phosphorie acid e (002 001
Do, Nitrogen w0 097

The figures denote that the land is exceedingly poor in
nitragen and phosphorie acid, poor in lime, but possibly contains
enough potash.

Meteorology. —The tfollowing table gives the rainfall of the
months from May to November, inclusive, from 1891 to 1906,

inclusive

Tl Qs Qw3 1Ngd 1805 1SE INGT O LSeS DN 100 1800 1002 1003 180+ 1905 ¢ 1905

1305 30 20w f65 a0 GU3 0 TdT 0w 318 Be3 $TT 630 39 BTa 952

aNA 108 107 s T 1189 1T 1 180 T0AL SOE G2 B S 8T 15T

608
519

400 701 13170 g ST T TR N3 M 70 1 950 981 1413 318 1230

1551 345 o6 lea I 0IS W7 16 1009 ST01 86 TS 1415 983 140 1768

1N Gl 101, FI4 76 9 SR IR0 N6 1TS3 87T 691 796 362 1033 1848

(I8 G2 S160 4SBT0 N, sRe 322 366 015 ol L3 676 005 444

Ous 193 08 LG N Vil @2 Ni N Vil 316 000 1200 00 AL

The fivures of this table denote that, when the rain falls
fairlyv o\'vnr\' throughout  the month, a normal season for ﬂ.]e
p:ul(.l.\' cmp. requires 10717 in June.'l‘."Sﬂ" il'l July,'ll-w" in
August and 8:39" in September, Tt 1~ exceedingly 11171pormnt
that the ecarly raintall should be suﬂm.ent to allow of tl:alls-
by the middle of July, otherwise the outturn of the

planting The date of transplanting

crop is very appreciably diminished.

6-90
Nil.
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and the amount of rainfall in paddy cultivation are very im
portant factors.  This has been elearly demonstrated during the
last three vears. Tn 1904 the vield was diminished 30 per cent.
through drought at Howering time.  Tu 1905 the vield was again
diminished 30 per cent. by the aboormal July rainfall of 34147 1
contrast to an average of 12:32" making transplanting impossible
hefore August.  In 1906 the outturn wax diminished 50 per ceur,
owing to late transplanting i August due to the June rainfull
belug above 3" below the noral and the inability of the canal

authorities to supply water in July.

Exreriexts,

Ao Manure. —Three series of manure experiments  have
been carried out, riz, —

Sertes flrst.—Applying detinite quantities of certain manures
without any analysis,

Series second. —Applying  the same manures in quantities
caleulated on analysis to supply 50lbs. nitrogen per acre (exeept-
ing bonemeal, which was taken to supply  30lbs. of nitrogen
per acre).

Series third —Green mannring,

Manures in kinds and quantitics as stated below  were
employed.  Patna paddy, a mediam coarse variety, was employed
i each series,

Cieneral treatment of the padidy vrop —The following treat-
ment, which applies to all the experitments, was tollowed.  The
land was ploughed five times and harrowed twice to obtain the
necessary condition for transplanting.  Up to 1905 the land wa~
allowed to lie aftér the paddy harvest till May before ploughing
up,  Since then the land  was ploughed  and cross-ploughed
mmediately after the harvest.  Seed was sown in seed-beds in
the first week of June and seedlings were transplanted in the
first week of July when possible.  The erop received one weeding
and was harvested in the second week of December. Cowduny
was spread in the second week of June, castor-cake and honemen
i the third week of June, and saltpetre was applied as o
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top-dressing three or four weeks after transplanting whern the
water had gone below the surface of the land, 7

Series |, Quantitative series :—

The object of this series is to aseertain the relative merits
of cowduang,

castor-cike. honenead

itself, anrd bonenieal
together with saltpetie, as wanures for Aman padds.  This

(‘X}N‘!'llll!‘llt Was l‘HHlllll“ll(‘t‘(l ill 1841 i‘lll(l ll(‘{S l)t‘(:l] (‘nntinued ever

by

since. Manures were applicd in dotinite guantities aceording to
the following table which gives the average vields of grain and
straw for the past <ixteen vears,
Average vield in maunds {80 1bs,)
pur acre for 16 years
{1881 1906, Dicinsive),

Grain Straw,

Cowdung, 100 mannds 413 55
LUiimanred 18! 28

Castor-cake,  fnnutals 363 554
Cowiding, SUmaunds 40} ab}
Unmanred e I 32!
Jonenieal, 3 mantds e 42 60}
Brtiemenl, v 433 T
Uninaniited 204 32}
Boneweal, 3 maunds ]m’? 38

Saltpetre, 30 weets '

Henee the
[ vears wis 191 maunds of wrain and 32 maunds of straw per

aviernee ontturn of the three unmanured plots for

acre and the inervase due to the manures was &

Grain, Stiaw,

Ml Mids, per acre.
Cowdung. 100 maonds 2 23}
Cowduny, 5 waninds 21 233
Bonemen!, 3 maunds - e 23 281
Jonemend, 4 waunds . 264 394
Jonemeal, 3 maunds %31.‘? e
Sultpetre, 30 seets .

17§ 23}
Castov-cake, 6 maunds Iy

that - — First, 30 maunds of cowdung
100 maunds. The small
ication of the extra

The results demonstrate

gives almost the same  outturn as
ineroase of outturn does not justiny the appl .
maunds of bonemeal is better

ained by the 6 maunds

50 maunds of cowduny. Second, 3

than 6 maunds for the small extra yie]d obt
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is more than discounted by the cost of the extra 3 maunds.  Third,
an application of 30 seers of saltpetre as a top dressing in addition
to the 3 maunds of bonemeal gives an inereased vield over the
bonemeal of 8% maunds of grain and 133 maunds of straw, an
increase that repays many times over the cost of the $ maund of
saltpetre.  And fourth, eastor-cake gives an inereased vield of
173 maunds of grain plus 23} maunds of straw, and should not be
forgotten by those who can obtain it at a cheap rate. or cannot
procure the other manures.

Accordingly, the results of the experiment demonstrate first.
the efficacy of 3 maunds of boneweal plas 30 seers of saltpetre,
and. second. 50 maunds of cowdung as manurial application per
acre for paddy on sueh & soil.

The yuestion of manures will ever remain the problen of
the individual eultivator as it is the tendeney of every picee of
land to be different from its neighbour, and we cannot guarantee
what has taken place in ome area will also happen in ancther,
Still it is very probable that in Bengal. owing to the fow
geological formations. fairly large arcas of unitorm composition
are to be tfound. and the <une manures should have the =ame
eftect on soils of a ~imilar composition,  The  Burdwan Fae
soil Is very poor in phosphoric acid, lime and uitrozen,  Bone-
meal supplies chiefly the  two former constituents while salt-
petre supplies the last.  Soils in the neighbourhood of the farm
should be similarly affected by an application of bonemeal and
saltpetre.  Anvone can deteet whether his soil is poor in lime or
not.  Let him take scveral sanples of soil from his field, mix
them together and pour on dilute hydrochlorie acid.  If no
bubbles are given off, the soil is very poor in lime and available
phosphorie acid and an applieation of anure is neeessary.  Let
every cultivator try a small area for himself, and if satistiod
with the results, he can increase the aren the second vear, Cow-
dung is a general manure and may he applied with benefit by
every cultivator,

The following table gives the annual outturn of grain and
straw for the past sixteen years : —



339

XPERIMEX

RICE OR AMAN PADDY F

AUTUM

LIEERS )

[RRTS ARt d FR ) ] WA R Rt

Fee ¥IRTUE oF 18 e TErYGe o tor ter ies T o9 ier o6

af tee TLE

IE 00 NS Le we

6 fez T o

gl fen 2ee

ARG IS S J WARTEIER INE

dun

for et

RIN G ROR ] Fd R34

6&tun wk e

FOUTGE 1 FIT ot POR 10 TRy 561

B IR YA Nt |

15421 [y

TEEC IR ARGt g dor Lo Foo

FTOL 561 TOL T6E ¥wC 61 MR I6E G T0F S1¢ ThE §O8 61 S8t

‘gost U B UL RV T¢0 |

- S - A R SR - SR - A A S T A S
3 23 2 5 x5 2 42 35 7 = z = ~ 5 53 5% 35 3 3
z 5 2 ¥ £z 5 z ¥ z ¥ z 5 2 % =z = z 5 % &z 3 3% z: &

WesL NN CZORL ] “Ginl “Ugsal RNl 161

saous (g ‘anpedires
spunuue g [enuauoq Hl..
poanuTw ] -
NpPURTNLL O Uatuonod

IR (O T YIS TN §

poanuewdy

spUNRW (g2 ‘Tunpmoe)
KPULTENL g "oV A0IST)y
podrtigmu_ )

SPUBTW ()] TFUNPMOT)

cazne aad patdde aunuugg



340 AGRICULTURAL JOURNAL OF INDIA. [II,x\'.

The most striking feature about this table is the poor returns
since 1903. In 1904 there was a decrease in outturn of 30
per cent. due to drought at flowering time in October. In 1905
there was again a decrease of 30 per cent. due to late transplanting
owing to zl1e July flood. In 1906 there was a  decrease of
50 per eent. due to late transplanting owing to the June drought
and the inability of the canal authorities to supply water in July.

Maxvre ExperiMENTS.

Second Series.— Manures analysed before applieation.

The scheme is to apply 50lbs of nitrogen per acre in
various forms, except in the case of bonemeal which is taken to
supply 30lbs. of nitrogen only.  Previously the wwount of
manure was caleulated according to a standard composition of
each, but since 1901-02 each manure hax been analysed
separately and the amount caleulated accordingly.  The tollow-
ing manures were tested : cowdung, bonemeal, bonemeal plus
saltpetre, saltpetre alone and castor-cake.  Tosupply the requisite
amount of nitrogen the following quantities of manure were re-
quired, vez. :—1424 maunds of cowdung, 14§ maunds of boncmeal.
142 maunds of bonemeal plus 2§ maunds saltpetre.

The following table gives the average outturn for the past
ten years . —

Average yield per acre
in maunds (801bs.)

Grain, Straw.
Cowdung, 1424 maunds ... e 341 66
Unmanured . 261 483
l‘ionemea], 14 maunds .. % 37 684 (The
Saltpetre, 28 maunds

average of 3 plota.)

Bonemeal, 143 maunds ... e 4D 733
Saltpetre, 6} maunds w313 614
Castor-cake, 104 maunds . 334 61}

The results are striking. In cach case the manure gives
an increase, but in no case is the extra nerease commensurate
with the amount of manure applied. So much manure has been
applied that the unmanured plot is the most cconomicsl plot in
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R m o .

the series. The results corrohorate those of serjes I, »iz, that
seers of saltpetre per acre, and
(Z) 50 maunds of cm\'rlung per aere are the
arex to be riven to the

(1) 3 maunds of bonemen and 30

most ceonomical man-
paddy crop for suel a4 coil,  Henee 1424

maunds of cowdung op 3 maunds bonenieal plus 24 maunds

saltpetre or 143 wmaunds howenen) by itself or 64 nm?mds salt-
petre or 0L maunds of castor-cake ae too large quantities to be
applicd per aere as nanure for paddy to sueh a soil.  In other
words, the net vesult of hoth <eries of experiments is that the
paddy crop does ot require so el manure as will supply
a0lhs, of nitrogen as cowdune,  honenaeal, saltpetre, bonemeal
and saltpetre or castor-cake, but that from  an economical
standpoint about one-thivd of that amount or about 171bs, of
nitrogen per acre i the form of cowdung or bonemeal plus
saltpetre is quite suficient.

Seventeen pounds of nitrogen in cowdung and bonemeal
plus saltpetre s represented approximately by 50 maunds of
cowdung awd 3 maunds, honemeal plus 30 seers of saltpetre per
acre, respectively.

Thoed Sevivs. A7 mioiing.—San hemp and dhaineha,
two  leauminous erops, and jute. @ non-leguminous erop, were
wreen manured and - compared with (1) 30 maunds of cowdung,
and (2) an wnmanured plot.

The following statement gives the average returns for jute,
eowdnng and unmanured plots for eleven vears, san hemp for five
vears and dhaineha for four vears ;—

Yield per acre in maunds (S01bs.)

*rain. Straw.
B 45
Jute (green mauured) '23;)* .
Cowdung IGT ‘78;
Unmanured .)3;; ;75
San hemp (green manured) ;s .47

Dhaincha (green manured)

The piece of land on which this experiment has been carried

out is very poor and thix pussibly aceounts for the Sl?all-btl)utt?m

[ ' The fivures demonstrate forcibly that
from the cowdung plot.  The figures de ] 3

L very ical method in the cultivation
green manuring s 4 very economieal

o
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of paddy.  This shonld e especially remembered by those people
who cannot obtain other manures,  Jute (average ot eleven vears)
ploughed in wives an dnerease of 14 maunds of grain plus 17
maunds of straw, while dhaineha (avernge of four vears) gives an
merease of 12 maunds of crain plus 19 maunds of straw,  Jan
dhaineha and =an hemp are =own i the end of May ol
ploughed under in July. The only extraceost of wreen manuring
ix the price of the seed which is verv small, and two extra plough-

ings with one laddering wcover the erop properly,

B —Vartery Exreriest.

Very Tittle experimental work has been done on the subject
of varieties of puddv. Their name ix leaion. To all those
interested T wonld eallattention to the Tate Mio NUGu Mukheri's
Catalogue of Exhibits of' the Bengal  Awricultural  Departuent
at the recent  Tudian Industeiad aond Aerteddtural FExhibition,
1906-07, from which :m iden will be obtained of the vastness
of the subject.  He collected 1152 named varictios fir that
oeeasion.

Out of all this chaos of kinds and varietios we are trving to
get at something definite —at certain varietios that  we e
recommend to the cultivator as approved varieties,

The cultivator knows best what hee wants to eat il e ean
be allowed to ¢hoose his own pet variety aceovding as his appetite
decides, but tor market purposes there are certain varieties  that
always command higher prices and readior sade than others.  Wr
have tested eight of these varictios, ws - —

Badshabhbog  (Bengal) fine grained,

Kataribhog do. do.
Dadkhani o, do,
Banktulsi do do.
Balam do. do.
Patna do. medinnm Fre grained,

Sukhavel  (Bobay)  fine grained.
Kamod do. do,

. . .. ) .
They have all given fair results. Dadkhant has given

consistent good  results during the past five years and is well
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worthy of notice. Keanod did excellendy the first vear Lug fell
off a little every year witerwards.

C. —=Meruons or Corrvation Kxpraiests,
(1) Iniplements:—

{«) Sibpur plough < Locdd plouch,
() Swat Badihi s Local plough,

(1) ‘\'f/;‘;,,/,' ]r,/l‘”j//' Vs, [,U!'/l/ /l!u”]//{.

Thix experiment to enmpare the Sithpur plough with the
Tl plough was cotmeneed i IO and carried out for ten vears.

Except for the plonghs the sane treatinent was given through-
out. The experiment was caried ont ine tripheate, cach plot
receiving a different manre, The tollowing table cives the
average vields of three plots for ten years i—

Yields it tvinds of M,

G Straw.
Loeal plougi: 49
Sibpur plonzh B 02k

Heee the Sibpur plough mive a better ontturn by 3 maunds

ot :_:'1';1i“ ]»]u\ Zi_'_, natunds of =traw than the loeal plnug]l‘

(//) Nopat Bolidear vs, foeetl (’)/H!"(//(_

For the past three vears these two implements have heen
compared in the preparation of the paddy transplanting bed and
results arc in favour of the Tocal plotgh,

(2} Sowing experiments i—
() Quantity of seed i broadeast cultivation.
(h) Spacing in transplanting.
() N unibers of seedhinus per hole n transplanting.

(/I) ’JNHH!‘!.f!/ 4f/. seedd (o 1'1"’(’[]""'“/ ciltivation.,

Seed wits sown broadeast on the Lnd as s the custom i
some distriets and three ditferent seed rateswere compared, riz.

601bs., 30lbx, and 20lbs, per acre Cowdung to supply 20bs,
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of nitrogen per acre was applied. The land was ploughed
six times and laddered once. Seed of fine grained paddy Bad-
shabhog was sown broadeast in the above quantities and the
after-treatment consisted of two weedings. The following table
gives theresults of the last three years :—

i
i

OCTTURY FER ACRR, | OUTTURY PER ACKE.  OUTTURN PER ACKE,
) 1004, L 19006,
Quantity of seed sown broadeast

per acre, o — ) e e e

Grain, Straw, Grain, . Straw, Grain. Straw,

Mds, Ma-. Md-, M, Mds. Md-~.

60 1bs, per acre 11 ] 380 102 204
L, . 2R3 513 D | 172 A4

" - 327 513 3 RIS 175 204

The results show that there is no need to sow more than
301bs. of seed per acre. in the broadeast enltivation of paddy.

(h) Spacing v transplantiovg of seedlings.

Seedlings transplanted 970 1270 157 and 187 apart werc
compared.  Cowdung at the rate of 100 ands per acre was
applied.  Seed time, transplantation, fore and atter treatment of
the crop arve the saime as that deseribed in the nmure experiment.
The same nuiber of scedlings was transplanted in each hale,

The following are the results for 1904, 1905 and 1906

OUTTUEN PER ACRE,  OUTTURN PER MCRE,  OUTTURN PER ACRE,

Lo It 05, aie,
Degree of ~pacing in tnches cuch 1904, 1 !
way, _ R
{irain. Stras, Grain, Strasw, Grain. Strawv,
|
{ i
i M- LMk, M, Mils
Needlings transplanted 9" apart |  2%N 574 297 155
- " o, : A8 43 4144
B " 13", 1 26 1 520 A
»” " 1w, 1 20 L R0 364
i :

The results show that 9" to 127 ix the best distance apart Lo
transplant paddy seedlings.

(c) Drfferent wnmbers of seedlZuys per hole (n transplantation.

One, two and four seedlings per hole were compared. The
distance apart of 2" was taken. Treatment, fore and after
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cultivation were exactly like the preceding experiment (2).
Below are given the results for the past three years—

UTTTCRY PER MAUND,

Number of seedlings per hole and | s -
distance apart each wav, b VIVE{)_{;ﬁ;_ B I?ﬁj 1 1906.
| Crain, Straw. | Grain, Straw. i Grain “ Straw
i S | | —
: ! :
1. One seediing per hole 12° apart. 348 182 281 383 | 13 ! 2
2, Two seedlings 2, 30 24 230 31313 18
3 Four T 365 3000 &0 135 18

The results demonstrate that there is no need to transplant
more than one seedling per hole.

D.—Jvre iy Rorariox with Ayaxy Papoy.

This experiment of taking off a erop of jute from the land
before transplanting the paddy was commenced in 1905, Jute
was sown in the beainning of May and harvested in the beginning
of August. while the paddy was transplanted in the third week
of August and harvested in December. To prepare the jute
seed-bed, cight ploughings and three ladderings were necessary
while the erop was raked (bidared) thrice, thinned once and
weeded twice.  After jute harvest the land was ploughed thrice
and laddered (harrowed) once to prepare the transplanting bed for
paddy. while the after eultivation of the paddy crop consisted of
one weeding, one hoeing and one watering.

In 1905, 134 mds. of grain plus 195 mds. of straw (fine
variety) was obtained, while m 1996, 18 mds. grain plus 22 mds.

of straw (coarse variety) was obtained :

Paddy (fine)

18G5, | 1906.
7\7'1‘517;11:}: ACRE [N MAUNDR, i YIELD PER ACRE 1IN MATYNDS,
Crops, = o _ e e

Crain, Fibre or straw. ‘ Grain. Fibre or straw,

- — S —
Jute . - : j ;Hﬂ i } 18 { ‘E;’:é
Paddy (coarse) .. 15y, : RS )
! . ' a 173
Jute . . ' } 124 19

In 1905 meteorologieal conditions were not favourable to a

good paddy crop. In July the abnormal amount of 37-327 of
« add) )
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rain was recorded, in coutrast to an average of 12:32" for the
distriet, while 3" more than the normal rainfall was recorded in
August and September.  This caused very untavourable growing
conditions for the paddy crop before September. A vield of 16
mds. of jute followed by anw outturn of 1573, md~ of paddy
arain plus 192 mds. of straw is, therefore, very reassuring.

In 1906 no rain tell in Apuil, and as the canal was unable
to supply water, the jute sowing was three weeks late.  Henee
the jute harvest was retarded and the growing period of the paddy
crop was shortened by three weeks.  The return of 172 maunds
of jute followed by 18 mds. of grain plus 22 mds. of straw trom
a coarse variety of paddy, and 12 mds. of grain plus 19 1ds.
of straw trom a fine variety of paddy are very satisfactory.

The following table gives full details of the experiment in
both vears:

. DUTTURN TEx® ACKRE DY
Quantity of

v aniare spied Date of Date ot MalNDx,
AP “M“‘fl:c‘ "lp!"h ! planting. hirvesting,
pet acre Lirain,  Straw or fibre,
1905,
Jute CCowilung, S rone Tt May 1905 20th July 165 1n
Paddy (course} Numanuwre L ded Aug #th Dee. |, I, 10
196,
Jute U ninanied Toth May 106 3ed Aag, 1506 13-
Paddy (conr~e) ... Saltpetve, $) seers, 18th Aug. '.'nlh Beeo N ey
1906, t
Jute Unmanured toth May 108 ‘31’(] Aug 1906 177
Paddy (fine) . Saltpetre, M seers, I5th Ang. . (oth Dec. 12y 1t

|

1903.—In this year, [ acre plots were taken.  These
plots had for the previous five years only grown jute cach year.
Cowdung at the rate of 5 tons per acre was applied to the land
before the Jast ploughing in the preparation of the jute sced-bed.
and the paddy crop received no manure.

1906.—Tn 1906, four |\, acre plots were taken on land that
had previously grown sugar-cane.  No manure was applied to
the laud for the jute crop, but the paddy crop was top-dressed
with 30 scers of saltpetre per acre.
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L4 h . -
The following statement shows the ecconomic result of the

expertment i 1906 :

YILLD vERSCRE, Prurir,
Cost of Muey R
Crop, . caiti- value of
r— e o vation,  outtwn,  Peracres Total,

vach crop, per aere,

Mils M= Heo Al Al Rs. A,
Jate . 17 26 7
Coarse Paddy IS 2 KA BYIN 149 2
Average of 70, "Julw 17 13 180 12 .
shoand S1,-
3 plots, ) Fine Paddy 12 1 36000 54 13 RNV E R F R W

These figtres do away entively with the idea that il the area
of jute cultivation ix ierensed, the people’s food-supply will be
nuperilled. for not only is the raivat’s food-sapply assured by the
paddy crop, hut in the sanse yearaevep of jute ix obtained from
the same land and this extra erop will cnable the cultivator to
obtain other necessities of life than those cosuved by the paddy
crop. A et profit ol Re 130 per acre i well worthy of a

farmer’s consideration.
In connection with this experiient and since the above

fyrures were published T have received the following interesting

N D, Beatson Bello Esq, 1o, CLE Director of

information,
ond Assaim,  writes = The

Land Records, Fastern Beuoal

. . . . R yoral e N N -
tollowing figures are tuken from the Settlement Records ina {ew

Fastates in the Runapur District:—
) RS

ViEa N WHICH JUTE WAS FOLLOWED BY

Noerops.

9 Aren i acres

N of E “« . .

Natae ol Ertutes utuder jute .. . Other foud Non-fued
Winter vive, crote. crops.

Panga
Kaya
Chatmu

Torat

. , . . Prp BN ates 3 per ¢ nt.
The above figures denote that in these estates 45 per cd

of the land that grows jute grows also a erop of paddy the same
s ¢ J b

year.
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These figures demonstrate without a doubt the practicability
of the above experiment.

I would ouly add the following advice to cultivators in the
Burdwan Division before fimshing, 1z .—*If you want a oo
crop of paddy, get your jute sown as early as possible so that the
crop may be cut early enough to allow of the transplanting of
paddy in July and give a good dressing of manurc to the jute
crop as well as a top-dressing of soluble manure to the paddy
crop.”



THE IMPROVEMENT OF COTTON IN SIND

By T. F MAIN, B.SC., F.HAS,,
dssistant Laspectyr-Geuoral of" dgriculture in India,

The experiments with this objeet in view may be said to
date from 1846 when Major Golding. then Collector of Shikarpur.
tried Sea Islad in the Rolvi Distriects. The results obtained
by that wentleman were nat encouraging, for the produce
obtained amounted to onlv 8% seers of seed cotton per aere.
Subsequently, experiments were made from tine to time by
oficers of the Revenue Department as well as by the Forest
authorities

L 1832 Sie Bartle Freve who was Connuissiouer in Sind
at that time came to the couclusion that wo definite or useful
results were likely to be obtained tfrom sueh experiments, and he
surgested that some practical and  telligent man should be
appointed to devote inself actively and entively to this object.
Aecordingly an Ameriean eotton planter. Mr. T, G. Prince, who
had heen engaged in eotton cultivation at Coimbatore, was
appointed to superintend  cotton experiments in Sind. - M.
Prince on his arrival in Sind made a tour through the  Province
and observed in his report - the plants T saw, both Egyptian
and New Orleans, had with very fow exceptions grown luxu-
viantly in every part of the conntry where only an ordinary de-
aree of eare had been hestowed, but enly the New Orleans had
vielded cotton.” My, Prinee held his appointment for three
i\'mn’s till 1855 when he died.  He anpears to have been singularly
unfortunate in his work, for it ix reported that his attempts to
grow Egyptian cottow in Siud were an unbroken recurd of failure,

and from one cause or another there was not a single instance
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of success.  After this Sir Bartle Frere abolished the experiment.l
establishment and no further efforts in this direction were made
until 1860, when the Bombay Chamber of Commeree, by the
direction of the Manchester Cotton Supply  Association, for-
warded five bags of” Egyptian cotton <eed to the Conmmissioner i
Sind for experimental eultivation in the Provinee,

Of the experiments with this seed the most suceessful result
was obtained at Rattadera in Larkhuna, where the produce
amounted to 4801bs. of sced eotton per aere. Noue of the trinds
made in other parts of the Province appear to have resulted in the
production of any cotton at all and even in the Rattadera casi,
there was some doubt whether the cotton was really the produce
of Egvptian plauts for the staple wax extremely short. This
cotton was valued by the Bombay Clianber of Conmeree
from 54/ to 5§/ whilst at the same time middling Egvptian
was worth il per pound. Little more was done during  the
succceding vears, but there was a vevival of interest in this TR
tion about 1867,

Mr. Hughes, Cotton Fispector in Sind, nitiated some
experimentsin 1865 at the Maliv Farm, and these were continned
by Mr. Strachan the tollowine vear.  Abont this tine a Mode]
Farm was started at o place called Salura near Hidain the
Hyderabad District, and Mr. Strachan transferved his experi
ments to this place in 15700 The farm was sitnated inone of
the bhest eotton growing tracts in Sind and experiments were
carried onmore or Tess continuously Gl 1879 when My, Strachan
was transterred to Hyderabad,  The experiments were continued
i the Economic Garden of Hyderabad till 18580, During all
these years Mr. Steachan experimented  with a ureat number of

varicties of cotton, of which the following list ix a record —

Lisr or Corroy Varieries,
Peruvian, Bayptian, Bowrhon, Hinganghat, Dharwar, Nan-
kin, Sea Island, American, Broach, Baburieh, Dharwar- A meriean
and Sind (Indigenous),
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The best resalts were obtained with American (New Or-
leans) and Nankin, but even trom these the returns obtained were
not equal to the vield of Sindhi cotton.

The rveport of these experiments shows that the vield
obtained per aere was very low,

D 1869-70 the vield of Egvptian cotton was only 80lbs, of
seed eotton. Tt was further remarked in 1870-71 that the
Favptian variety seemed tosaffor from very slight variation in
the weather and eventually succumbed 1o the frosts of January,

[ the year 1871-72 experiments were conducted in growing
Fleyptian aud other varteties of cotton on 1idges, but the conelu-
<tons come to were - Favptian twmed out badly although up to
the time of harvest the plants were as good as any one could
wish then to be o thev also fowered well and set plenty of bolls
which, however, were ladly attacked by holl-worms and then by
a small bue-like v which also took possession of any  healthy
holls and discoloured the cotton slig‘htl‘\\”

Further experiments in ridge planting were made In 1873-7 4,
but the yield was practically wiland Mr. Stvachan i his remarks
states, of the two methods of planting the plants succeed best
when sown i lines on the tlat” Acain My Strachan i sum-
marising his opivion upon the subject of introducing Eovptian
cotton into Sty =av=, = Lam sorry that neither the reports of
experiments made i this line before 1 had scen India nor the
experience b eained during the nearly 21 vears T owas emploved
i trving to introduce new kinds of cotton or improve the Native
\‘:\ri(lty.‘ permit e to offer even the shadow of” a hope that the
Egyptian varicty of cotton will he successtully g‘l‘O\.\'Il as a4 crop
that. will pay in this Provinec. T was, when I h'rst f00’k these
experiments  in hund, very hopeful  of succeeding  with 'Fhe
Feyptian variety, hut failure year after year led me to (111§st10n
the correetness of what T had heard and read about the soil and
chimate of Beypt
was an alimost cortain thing the
both its soils and elimate.  That the Egyptian

and Sind being =0 much the same and that it
Egyptian would be just the very

plant to suit . :
plant and the soil of Sind suit cach other, I still believe. Tt
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is in my opinion the climate  which stands in the way of
success and formns an unsurmountable barrier to any un(lertuking
in the way of growing it in this Provinee. The climate of
Fgypt must ditfer considerably from that of Sind, it is bounded
on two sides by salt water, while very little of Sind touches
the Sea and that portion of it which does so is but little
suited for cotton growing.  In describing the climate of Egypt,
Samuel Smith in a letter on the cotton trade of Egvpt puablished
in 1883 savs of its elimate, *for eight months of the year it is cool
and delightful and the summer wonths far from unhealthy, It
has indeed one of the most salubrious elimates in the world’
My experience of the climate of Sind would fead me to give it
a rathier different character, and T mayv add that T doubt whether
any of the ehief cotton growing districts in India can justly claim
a deseription of climate similar to that just quoted, At any rate
if the Egyptian cotton plant will succeed omlv in such a elimate,
Sind is not the place for it though its climate be not the worse
possible one could select to grow cotton or live in. ”

Again Mr. Strachan remarks that the fowers are usually
numerous and healthy and the pods show no svmptom of itl-
hezlth till a little before the time when they should begin to
open, then they hegin to shvivel and fall o the ground and the
few capsules which do give cotton are seldom healthy looking.
The only place in Sind where My, Strachan thought Egyptin
cotton might succeed was the Shahbander or Tatta District of
Lower Sind, where the land 1 good and the sea breeze is felt,

More recently cxperiments were carvied out on the Mum-
cipal Sewage Farm at Karachi at the request of Mr. Juwmsetjec
N. Tata, of Bombay, who revived the interest in this question by
a memorandum on the growth of Kgyptian cotton in India, which
he published some ten years ago. In this memo, Mr. Tata
strongly urged further experiments and in response to his request
a trial was started on the Sewage Farm at Karachi i 1896.
Mr. Tata suggested that the Egyptian cotton should be tried
as a rabi crop because climatic conditions during the eight
months from October to May in Sind corresponded closely to
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those prevalent in Kgypt, from March to October, the period when
cotton ix grown i that country.  Mr. Strachan, who was in
charge of the farm and  who was still experimenting  with
different varieties of cotton, conducted the experiment, but I
ave no information as to the results. However, it niay be pretty
safely assumed that the experiments were not attended with
success, for i that case more would have heen heard of the
enterprise.

Some =ix years ago Messrs, Ralli Brothers drew the attention
of the Commissioner in Sind to the fact that the best cotton
produced in that Provinee strougly resembled Assam and Comilla
cotton, but was inferior to these. Connlla eotton possesses a short
staple and a rough harsh lint and is in considerable demand on the
continent of Europe for wixing with wool in the manufacture of
certain kinds of cloth.

The idea, therefore, oceurred to Messrs. Ralli Brothers that
the cultivation of this elass of cotton would be of mutual advantage
hoth to the cultivator and the exporter, tor Comilla cotton
commuands a price of Re. 1-8-0 per maund above that of the
indigenous Sind variety,

With the co-operation of the Commissioner in Sind arrange-
ments were made for the experimental cultivation of this eotton
and the tiest consignment of seed arrived in time to besown in
the Ahearif of 1900, The experiments were conducted by the
Revenue offices at Mirpurkhas, Umerkot. Sinjhero, Khipro, Hala
and Shahadadpur, bat unfertunately littie success rewarded these
offorts.  Renewed trials were made the following year, but with
perhaps one exeeption 1o SUCCEss Wity obtained, Many explana-
tions were advanced to account tor these failures. In some cases
the sced did not germinate, in others the land was 'sai.d to be bad,
while yet in others the blame was laid upon the injuries done by
insoets and hot winds,  In the ease of’ Mirpurkhas the Mukhtyar-
kar sowed 24 neres with Comilla seed and obtained 7 maunds 7 seers

y This was a small yield, but there were several
The seed was sown very late on sandy land
Tusects did considerable damage and

of seed cotton.
causes to explain it.
possessing much kallar.
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many phottios failed to mature owig to the late period at whicl,
the seed was sown,

Messrs. Ralli Brothers expressed the opinion that the eotton
grown in 1900 showed very satistactory quality. the photties
being of unusually large size wnd the cotton being white and rough,
Tn 1902 the same tivm cousidered the Comilla much the better of
the two varieties tried, but they were dissatistied with the colouy
of the lint which left much to be desived in the matter of whiteness,
It was considered that thisdefect was due to old <eed having heen
SOW,

In 1903 Mr. MacKenzie, Deputy Commissioner of Thar and
Parkar, imported 100 maunds of Comilla seed and distributed it
along with the secd produced by the previous year's crop amony
the Zamindars of his district. He also sowed some himselt at
Mirpurkhas,  Unfortunately heavy vain, when the plants were at
a tender age, did great damage. The Mukbitvivkar resowed the
land partly with the previous vear's seed and party with new
seed.  This, of course, spoiled the experiment. for one of the chief
objects was to ascertain whether the quality of the lint deteriorated
when wrown in Sind. Moreover, the new seed  proved very
unsatisfactory. producing very swall phottiosand quite unlike those
obtained in previous vears. Thi~ led Mr. MacKenzie to the
eonclusion that either wrong sced had been supphed or, i not, they
the seed must have been very bad. No o further attempts were
made to introduce this variety.

Ie will thus be gathered from the above remarks that up to the
vear 1903 no suceess had rewarded  the many efforts which had
been made with the object of improving the cotton of Sind.
However, in Deceniber of that vear My, Fleteher, who had
recently taken up the duties of Deputy  Director of Agricultur
in the Presidency of Bombay, made a towr througlh this Provinee.
and was much struck by the great sunilarity of the conditions of
the country to those prevailing in Eevpt. Unlike Mr. Strachan.
Mr. Fletcher possessed personal knowledge of Baypt and 1t
agricultural practices, and lie at onee saw the great possibilitios
which might follow upon carefully conducted experiments with
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Fyyptian cotton.  Mr Fleteher was confirmed in this opmion
when onavisit to the Deputy Commissioner of Thar and
Parkar, he noticed some Egyptian plants growing luxuriantly
i that gentleman’s gardien,

Accordingly experinients were et on foot first at Dhorg
Naro and afterwards at Mirpurkhas. Very satisfactory results
were obtuined and in the following vear seed was distributed to
the Zamindars on the Janrao Canal suthicient to sow 1,200 acres.
Agriculturally the cotton proved a oreat suecess, but unﬁvrtmmfely
the prices obtained fell furr helow expectations. This, however, may
be aseribed purely o the faet that hitherto there had been no
supply of this class of cotton aml consequently no appreciation and
no demand.

Arrangements were wade for 6.000 acres to be put under this
erop in the carrent vear, and the Government of Bombay have
voted Rso 5,000 and made special arrangenients to scewre a satis-
factory market for the produce. Thus, after 60 veuars o experi-
ment and trial the objeet ained at seems at last to have heen
attained. Tt yet remains, however, to be proved whether the
quality of the nt will maintain its high character in the eotton

markets of the world,

24



PRACTICAL REMEDIES FOR INSECT PESNTS.

By H, MANWELL-LEFROY, M., F.Ex, rZ5,
Imperial Eutoiedogist,

Tue ultimate aim of the study of destruetive inseets is the
discovery of some feasible method, whereby their increase and
destructivencess may be checked and evops preserved from their
attacks.  In such a quest, not only must the habits and charac-
teristics of each individual pest b conzidered, but it s of equal
importance to take into account the eonditions under which the
crop ix grown and the facilities there are for adopting any method
of repression. It is probable that in India, the scientitic methods
that appeal to the skilled farmer of European countries will he
of little value when applied to the conditions of Indian Agrical-
ture and the hest methods that science reveals ean seareely he
vegarded s suitable to e present problem. Tnoovery many
cases. the habits of a pest are sueh that practieally: nothing 1=
possible unless we can utilise the most up-to-date and artifieial
methods. Inoothers, o weak point ane be Tound i the it of
t]lt) In'st \\']1()” it can 1)«- >|l('('|-s.\|‘lln‘\' ;llt;\t'l(l-(l I))' SONe \'1‘]‘.\‘ silllll]v
means.  Given some sueh simple remedy, thorough co-operation
i its application over some area is ustadly also neecssary, and
this ix perhaps to be obtained only when an unusual abundanes
of a pest awakes the rvot to the necessity of some action and,
with a little pressure, a fuir trial ean be wiven to the remedy,
Experience has shown that, for sone pests, there are such simple
remedics as can be applicd by an individual cultivator, and it s
chiefly these T propose to discuss here,

An instance that has already been diseussed in these pages
(Vol. I, p. 38), is the very simple method of checking the stemn
borer of cotton, where the withered plants which contain the
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pest can he removed and bt with the pest in. The emerging
heetle Is not o \\'i(l‘--r:uwin" mseet and is apt to confine its ravages
toasmall area s i distraetion of the withered plants in a cotton
plot does mueh 1o protect that particular plot, and though joint
action over afavae area wonld he for more cfie ‘tive, even a small
plot may be laegely proteeted,

The ved T of cottan i« pest that vields to the simplest
of all methods. destietion by hanl ¢ so also the VCrY commnion
dusky bue, which often <warms in cotton bolls, can he checked
by the simple precaution of removine all the holls that are worth.
les< at the same time as the roand vipe Lolls are Plucked. It
Is unfortunately a vene| privetice to leave on the plant those
holls whieh have ey s dimaged by bollworin as 1o be not worth
plucking : the dusky bue finds there a scewre breeding place
where it may lay its cowssand where jrs young e obtain food
trom the unmjnecd scods = fron these breeding places it spreads
to ather bolls and in thew it sucks the <ceds, rendering them
useless for sowing or oil-extraction. The vemoval of all sueh
bolls s asimple and etfective means of preventing the feeding of
this pest. Ineases where dusky oy is very abundant, a further
stmple method is vatuable s the bug colleets i the holls in areat
numbers and, when distawrbed, runs out and falls to e eround.
The oreater mnnhw of thoese e Dedestroved by tapping the
hotl A\\’]lilv i of water withe o filne of kerosene over s held
]wln\\‘ the ]m”: 1:1':l<'li\':|”.\‘ Al e }‘Ujl" full into the water and
are Kalled, and aninfested field canc be very mpidly “1%“‘”'0(1' :

Among the minor pests of cotton that are oceasionally very
ijurions ix the leaf roller, a0 green eatevpillar that volls up the
leaf into s funned and fives inside. This pest commenees when
the cotton (it sown wiih the first raind Is about a ;m;ut. Inlfl
the volled up leaf is very characteristic and :1.11'111tvs)tml },,mll]h\ fl
peculizn- appearance due to the unnatural [u.r.slt‘mn of tluL .Iultl\‘n's.
Every one of these Teaves can be picked oft with the eaterpillar in

. the Grst brood ean be so thorouehly
and i the work is done ey, the first brood , S

. emains (o he done. It the first brood is
cheeked that very hittle remains to he ' ‘ 2 be
missed, the inerease s <o wreat that & vigerous crop wi ©
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completely stripped later in the scason, and 1t thei becones a far
harder task,  Were labowr an expensive item, spraying with an
arsenieal polzon would be the simple remedy, and hoth have been
in use on the Pusa Experimental Farme - Asitis, we have here a
e that partienlarly applies to onr conditions, one that 15 within
the reach of any cultivator or zanindar,

A pest that s constantly veported trom cane-growing
districts is the Moth-bover; this pest was discussed ina previous
number of the Journal (page 97, Vol I Pt and the prineipal
remedy for it is to ent out and remove all the shoots which die i
the young cancs and which have the inseet in them. In many
juar-growing distriets, cspecinlly in the Central Provinees ad
Bombay Presidency, this hibernates in juar and the eaterpillar is
constantly found in the stwmps left n the cround after the crop
is cut.  The removal of these stumps is w very valuable remedy.
since 1t removes the pest when it has no other refuge ad destroys
the msects that would otherwise o much harm later in the
season.  This is a practical measure well worth impressing on
cultivators ; thev know the inseet, they ean be shown it in the
jnar stump, and though they do not understand its transtorma-
tion. yet they ware oper to the commonsense suggestion that
these insects will inerease later on and attack theiv erop. Most
of these remedies are pure commansense, aud it we could tind
stich weak points in the life of every pest, we would be able to
deal more effectively with the problem. Apart from their value
as remedies, they are valuable also as demonstrations ; if a start
can be made by demonstrating such simple remedies, and the ryot
can be induced to take them up at times when the losses fram
the pest are fresh in his mind, the foundation for further work i
checking preventible loss will be laid, Tt is astounding how
universally the simplest remedies are unthought of by the culti-
vator, apparently because the question of checking pests never
suguests itself until the overwhelming numbers of a caterpillar or
grasshopper make a practical remedy an impossibility.  In very
many cases, i’ the possibility of checking the insect was known to
the ryot, he would, from his own intimate knowledge of his crops,
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he able to prevent or check mueh of (he loss that constauntly
oceurs. ’

A case in pointis the hringal erop. a paving vegetable crop
arown tor Tong periods on T that e e rrigated, to supply a
local market. This plant is destroved by o caterpillar that tunnels
in the stem and that ooner or Tater <o interfores with the upward
How of sap that the plant suddenly withers : the cnltivator then
pulls up that plant and. it ot too Jate, puts in ayoung one fron
which he may hape to cet a sl vield. The withered plant he
lavs somewhere near by with the borer fn s this presently trans-
forms and emerges to Ly ewes i laree nambers on other plants,
Had the cultivator bhurnt his plant< from the very fiest, plucking
them ont yegulinly as they witheredo he would have prevented
the very large Toss i the Tater growth of the erop, a loss that
often means o creat veduetion i the vield of the field,

Til s o erop from which two pests ave very commonly
reported s one isac leee wreens carerpillar, with bright oblique
stripes oncits sidesand o ewrved hornat the hind end. Tt grows
to s length of three inches and = very conspicusus. The other is a
smadleaterpillar, ercamy ereens with litde black specks, which rolls
the Teat id bores i the eapsules. Bothe vield o the same treat-
ment, destruetion by had ol they jeest commenee o the smaller
caterpillan expecially is checked by this treatent as s Jife is
short, it multiplios very rapidiv and e often s very injurions
to the seed capeules as the erop vipens D this ease again, it is
cheaper and cqually effective o remove by hand as to spray
with an arsenieal potson. o

A familiar pest to eultivators insome parts of India is - the
cotmmon white ant : investigation up to the present shows  that
the destructive white ant ol the plaius s one species ouly @ in
some parts of the countey it nests below g‘roun.(l. n .othm-s ;.u
the surtace or it huilds up mounds above the sartaee of the soil.
Where the termites nest deeply as in the deep alluvial soils of the
Ganeetic and Indus plains. practical means of ch«-vking terinites
are diffienlt to find ; but where they west at the surkwee, a great
deal can be done to choek thenn by the systematie destruction of
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the nests: the simplest method is to dig into the nest and pour
in abundant boiling water: the sign of suceess ix when the very
large white queens ave obtained as they are found only i the
nest itself, and it these ave destroved with as many of the <malley
termites as possible, the termites cannot mevease until they build
upa new nest and rear a fresh queens Tnsome parts of Tadia,
theve ix little reason why any terniite nest <houhl he allowed 10
remain and a little svstematic offort by cach village would keep
the land practically free of this destructive nseet.

Another connnon pest is the weevil whose vrnh timels 1y
sweet potatoes, rendering them wholly anfit for fond. We have
seen fields. where o evop had heens dug, covered with potatoes
which were thorouchly infiosted and left to breed weevils, thus
providing a plentiful supply of inscets toinfest other ficlds or
the next erop. This might readily he avoided af these potatoes
were cathered and huried o pit under o foot of hard trodilen
soil. Tt Ix ouly pure conmuonscnse o take such a preceution
and =0 prevent the multiplieation of the fnsect to attack nest
crop.

For some prsts the bae and frame so extensively used i the
destruetion of the Loppers of the Bowbhay Locust s a0 practicad
method. The <urface grasshoppers do i very T anount of
damage yeurly in the youug erops, espreciadly in the germinating
vabi crops. These are Hattened mect< white below, with the
upper surface rowghened and carthy colie s they aboand v the
fickds and hop apas one wadks alone. 1w wide hag ona fan
is run through the field fairly vapidiv, the crasshopper, as it junps
up, is canght by the bag and swept up. At the end of each
run the bag s twisted nposued the iseets shaken into a
corner and destroved. Tn this way a kuge area can be rapidly
and thoroughly clewed. cither before the crop is up or while the
plants are still youny.  The cost of a bae and frame is small, as
it is all made on the spot and it <honld not exeend three rapees.
In the case of tobueeo, it is very necessy Lo elear the Jand of the
grasshoppers before setting out the plants. Tn Pusac we dip adl
such seedlings i Liead Arseniate Wash and so render them
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immune, but the bag, if used betore the plants are set out, has the
samie efteet,

The bag mits various fors is wseful in many cases when its
application ix once understood. and it provides the most practical
remedy againstafairly universal pest of vice, the Rice Bug,  This
it slender ereon inseetowhich llies readily when full grown ; it
einits the usual aromatic dour of it class and an infested field
may often be known by that alone. s the viee comes Into ear,
the bugs axsemble there el =uck out the milky juice in the
developing crann The geain thew whitens and - the car has no-
thing in when it comes to harvest. A light bag, 8 feet wide, ran
rapidly through the fickl brushing the tops of the rice sweeps
up these bues and though some eseape, the bulk are captured.
A Dag mnst he wsed as the inseets eseape: from a plain cloth
ar dhotie unless it s smeared with sticky matter @ the bag 1s
considernhly ore cfivetive it first soaked i kerosene or moan
emulsion n‘uulv by shaking up kevosene with sour wilk,  This
method Tike the athers mentioned above is i application on
the Pusa Farn, where ondinary coolie Iabour s employed @ as
soot q= the hue i found, the D is wsed and there Is no ditfeulty
- cheekime this pest.

Rice ie comstantly attacked by another elass of pesto which
vields (o simple treatment it that treatment s carried out over
any e Targer than o few aeres s this pest s the stem-bover,
1 ("’;li_t'l'])i”;ll‘ which eats up the centre: of the I—"“h’“"i“fs" shoot of
viee e Kills it the result ix that each shoot withers, and ax a
single eaterpillar i many - cases ntt;ufks several ..~'hmv)t.-. thcv
damace o the vipening erop ix considerable, Thl‘s form f)f
orled from l”,:“Ali‘.””’\" Cvery riee-growige tract m

iR

damage 1= vy . :
o eomeerned, which are all quick breeders.

Encdin : several mseets ar tick 1 :
and of which two o three Ireods camplete ther life-history
Al these there 1= but one practical cure : that 1s,

one erop . {or .
<3 the caltivator would

to pick them all owt from the begimuing o woule
Lo that withered viee shoots contai caterpitlar which, i’ lett
alone, hreeds and multiplies quite

. oy
atically pick ot and  hurn all

naturallv. he might syste-

withored  shoots: these are
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sufticiently easy to see and it does not require much time or
labour to go over some acres of paddy.  Were this known to the
caltivator and were he to do it. we believe that no cases of
destruction by these pests would ever be scen. In some cases,
it is possible also to utilize another method. depending upon the
fact that. like the moth-borer of cane, the stem-borer of rice
spends the cold weather or hot weather when the erop is not
arowing in the stubble : where thix stubble can be taken out and
destroyed, it destroys those inscets which live over until the next
crop and then emerge to breed. How far the destruction of rice
stubble is possible depends upon local conditions, but it ix always
a valuable sateguard.

A common and widespread pest ix the surface caterpillar,
a dark-coloured smooth caterpillar, over one inch long, which
lives by day in the soil, emerging at night to wander about and
cut off voung plants tor its food. This inseet can he easily
collected by hand, its hurrows being revealed by the green Jeaves
whicl it has consumed ; as arale, it lies hidden near the plant
it has cut off. often atits base, and it is veadily found with the
hand hoe (kurpi).

It ix perhaps needles: to multiply instances ot this, the
<implest of all methods. For very many pests the remedy s
there to hand, namely, to destroy the insects when they first
appear and so to save the later destruetion caused by their natural
increase. . We have cited eases enough to show thate i very
many instances, there are simple methods by which the eultivator
could materially lessen the loxses caused 1o his erop by inscets,
It is perhaps needless to say that there are other cases where
(:qually simplv I‘t;lll(:(li(fs could be devised /']/ the r‘u/h':‘lllm'. it he
knew how his pests lived and multiplied @ in most cases, the
scientific study of an mjurious insect shows what its weak points
are, but to take advantage of them requires alsoa very thorough
knowledge of local agriculture which no one person ean have for
more than a limited arca; the treatment of such pests must be
a matter for the future, but there secins to be no reason why
efforts should not now be made to bring home to the cultivator
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the facts regarding =uch simple pests as it is possible for him to
cure, and thereby to open hix mind to the vealisation of the fact
that, the knowledge of the pest’s life-history is the first essential,
aned that, given that, it 1= often within his scope to devise some
means of circumventing the cnemy. The eases enumerated above
are eited ax being those 1 which there exists a simple practical
remedy fora partiendar pests it the cultivator can be indueed to
adopt one of these and s to Tessen the damage to his erop in any

one case, aereat step forward will have been made.



THE GOVERNMENT CATTLE FARM, HISSATR,
PUNJAD

By Coronee 4. W AL MORGAN, wren s,

Lnspector-ticweral, Cieil Vetoriary Deporrtin ol in fudia,

Tuoe chict U])jt'('( of thix article is to ofter some adviee !‘t';‘.‘ll"l
ing the breeding of some farmn anhoals e Indine T ogive tiest
a short acconnt of the Hissar Firn —the prendier Cactle Faoem of
India—m order that those who are coneerned with cattde hred-
ing may know something of 1= failwres and siecesses,

This Farn was established i Tsud for el brecdine, The
breading of catthe and horsex was added in 1215 Tu 182300 was
dectded to restriet l!})\'l‘zltiuli.\ to ‘)l'(‘«:tlillj_{ hulloeks tor ;ll‘li”l'l'l\' el
ordiuiee purposes, the namagenent being transterred from the
Commissariat to the Stud Department. Ino 18740 at the instanee
ot the Stud Connnission, it was azain transterred to the Comnis-
saviat. Department. Sinee 1805, the Civil Veterinoy Depart-
ment has had charge of the Farn It a definite poliey had been
framed from the beriming and adbiered to, the Farm wonlid have
heens of mueh greater advantage 1o the countrey than it has heen,
The Dreeding of mproved stock i o matter of veaurs, in which it
s diffficult o reetitv any crvor s therefore, definite aims <hould he
kept prominently in view from the start. . The objects of the
Hixsar Farne were varicd at comparatively short intervals up to
reeent vears so that there was not tine to achiove real suecess in
any.  Sinee the Farn wis taken over by my Departiment, elearly
defined lines of work have been id down and followed,

The annual average raintall at Hissar is small—considerably
ess than 1t was at one tme——tle orass luds are extensive, bat in
years of deficient rainfall they cannot be relicd wpon exeept to

aive very scanty  erazine,  Therefore, a considerable area of
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irvigatal Lund 1= devoted to the cultivation of fodder erops, These
e of vadons kinds bt ave chiety soeehuns. They vid very
Beaviy s the avables Tand s patnradly fertile and s hulVi]l’\'
pentred with eattle ding frons the breeding herds. The fodder
from the irrtwed v s stored die i stacks v as ensilave
e pits.

The anmuad ontput of stoek from the Fam s estimated =t
oa0 Sicoe Tradned Ballocks Ton Bulls for disteict work, 100
Ml for ordiaue prrpeees and 25 00 50 Donkeyv Swallions for
atde Breedine i the distriets,

To et this entpit, iU s neeessay o nedntain on the

Farm
Prord bedls e 2
Iivee b s PR S
ATHITEER SN . R N
Propdoey tad f
Drogehey Tl o . . i
Prowd fiat . . LD
Mo . . ALY
Cultoadnen bl iy

i‘:«'ll‘}l ]\il]l] of Ih.h 31\1 is ll\l.\\\u{ e e .\Uil('ll 1o ll]t‘ Hi“zll'
Distrtet and pean other pats of Northern Indine The tpes
will Do strietly adhoved oo fnprened by welection, The best
enby with b et b on the B for Brood parposes,

Dot ~ttine o Government Cartle Farm tnany Proviaee
w Tndiac i ceneral =i fe roquired o determine {o) whether
the ‘n:u-livu’:u' distriet of the w{wwnpuwl Farm s wsually free from
funrinee snd s hether T ovdivsny voas Jrinking-water and - fodder
are <tfHerent or abhundant - (“"} how I‘mM\‘l‘ ~upy Des can be im]n'm\‘u\
(o1 whother the hest of the tocal cattle e

i an ceonomical way
e o partienlae e and whether attempts at Improverent
are Tikely to sterenb Difnet whether o hetter brewd fiported from
another Tndian distriet i fikely o e wndvr Tocal conditions:
tef) the nieans which shoudl be adepted o rear and distribute

bulls tor the senerad fprovenient ol the cattle of the distret:

() the value of local P s shows o eneourage the breeding

and sl of goud animal=: 1) whether youny! cattle, for work



366 AGRICULTURAL JOURNAL OF INDIA. [TT. v,

purposes, are imported into the distriet. T so, where do they
come from and why ix sueh tiportation necessary 7 () whether
Cnntug‘iuus or Othtl‘ diseises are connnon.

Havine

determine whether a Government Cattle Breeding Farm ao be

vathered the t'«n'vgning mfarmation, 1t 1= possible 1o
successfully established i the particnln tracet or not.

Some parts of India are quite unfitted or only purtially
suited from climatic and other conditions tar the breeding of
cattle.  Therequirements of these parts are now met by importa-
tions from more favonred regions,  Inother parts of India, the
cattle breeding industry i< alvewdy covicd on =0 suecessfully that
there s no need for assistance from Govermment Farms, Tt ix
quite unnecessary for Government too compete with readly ool
private enterprise incattle hreeding for the henefit of any part of
India.  The chiet objects of a Government Catele Farme <honld
be the improvement off certain work and milk breeds <o that by
the distribution of suitable budlz the Toed Drecvds i baekward
districts may be ilnpl'm'v(,l. Thi exprrienee cained at Hissar
affords a usetul lesson i this and many other directions. At
various tinies sood specimens of the finest breeds of Tndie were
brought to Hissee These iniportations had - been veared under
very varving conditions of <ol climate, ete and ot Hissor come
under the inthience of altorether new conditions. These hreeds
were crossod somewhat idiserimivately in the hope that the
cood rqualities of botlr prrents would be perpetuated in their
mﬂ‘sprin;__{‘ [.‘:\'Olltual“.\' the herd consizted ]:n‘g‘e‘l.\' of nnmlcwﬂ‘i[tl
animals.

The best breeds of India- -and Tndia containg several of the
very hest—are fargely the rexult of their environment, heing
dependent upon the local conditions or limate, pasturage, fodder
from arable land, management and the Tike,  With a transfer @0
entively different swrroundings, their cood qualities sy soon
disappear.  For these reasons, the improvement of cattle of a
particular tract ix more fikely to ocenr by breeding from the hest
indizenous stock and distributing bulls so hred, rather than from

the portation of even a hetter breed from a different part of
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the countryv, where e Toedl conditions s quite different, T
strongly deprecate the ahvintiioos of crossing mdigenous breeds,
generally kads o fuilore. Tt s
Hvarious prrts of Tudig superior
brecds of indicenous wileh arthe |

Crossing with foreion el
];1':)]»:1]»]}' possible to acelinat iz

mt tor hxw;:;(ling work eattle

experienee <bows that cood Tndiur Direwds wun(l«:g‘t‘ntrzltc to

the develand oven helowe gt of an mterior indig(-lmm breed,
anless expensive artitieial fecding is arvanged for,

O inportint ohjeet of 4 survey ot the breeds of Indian
cattle should b to determine the conditions quder which thev are
reaved and wider which they e profitably be transtared  tor
hreeding and work purposes frome one distriet to another,  These
condivions nainly doprend wpon food supplivs and elimate,  For a
Govermeent Faong we shoudd know detinitely which is the best
mdiccuous Dreed of prarticukar tract, The scleetion should be
niade to mect the aetaal requuireinents of the gact, Tt s useless
to scleet as n tvpesa larges henys woft animal, requiring vood
feeding, o the conditions of the taet demand o sall, active,
II:IHI\" anitd that can casilv exist o poot teeding, The hest
Iv\‘]wlnl' antiad !‘m[llil'wl o Jocal wark <hould he THost (‘el]‘tﬁl“y
seleeted The objeet of Provineial Cattle: Farnis <hould be (o
K e l'e-u”'\' _:luul bulls of correet pe .~]wt‘i:l”v\' <uitable tfor the
tract reterred 1o,

The Hissar Cattde Faewein the Punjab comprises an avea of
4,000 aeres, divided into (1) grazing land. {2) tdow irrigation land,
and (3) B irvigation Tand whieh is leased out to tenants. The
cultivated Land ot 2,500 acres is fenced and ixirvigated fron the
Western Junmma Canal.

The site 1= thus alnmost an wdeal one for uzlttl"-ln'wding.
There ix essentially aclge proportion of erazing land, i opder
toavoid the very great expense of wuch avtificial feeding.  This
crazine eround ;;i\‘v.\‘ cood pasturage i years of average rainfall
:m[ is‘\\“-]l supplied with shade trees. The large cultivated area,
in vears of dofictent rainfally Tareely supplements the nataral
*"I‘zl:Aill"' and hay by suitable fodder and grain ierigated Crops,
;I‘ll‘\ C:mul also i.'urnislw.\' an ample supply of wood drinking-water
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tor the eattle. The experienee at Hissar has been that overstoek-
ing will ruin pasture lad, and that a liheral ration, particular]y
for young stock, Ix necessary to produce: sturdy eattle. Quality
rather than size is the chiel requirement. Lach brecding cow
mvolves the nmaintenanee of three additional antnalsc for voms
bulls nmust be kept for three years hefore distribution, whilw
heiters arve not veady for sabe Gl nine months oldcand have to e
kept for three years hetore they are bred tron,

One bull s cenerally vequived e D for abont forty oy
fitty cows, Each herd should be avriged aceordinely, A bl
of ittty cows e b managed by ane lerdsien, Eaeh Tiend
should be orazed ~<*I):H‘:ll~'lv\' i order to I'w':‘\ll;l!!‘ copect |\I'x't’||i!|:.
The venne make and fomade stock nist he separtely Lerded.
They shoubd beoweaned when ahont siv nienths ol The cows
will then Teeod move frequentdys The brecdine badl of cael Bend
\}lnllltl ]u- (‘lx:llxj_'t'(l t‘\'n‘l‘)‘ I}Iil'll 4\'«’;1]‘ i!l Hl\l"l‘ to :t\«lill ill]ll‘wl‘l“ll'_'.

The Ireed o the yvounge fenede <toek shonld, whion thnee
vears old bedratted fnte the brecding herds o r'(-|»l:l<'w the old
and worn-out cows. The hest of the voung bulls <should e
distribured for use 1 the distriets when ..31 ton '\'(‘:l]'\HIlL A
l‘ij_"i11 svatern of seleetion should be fullowed =0t unsuitable
vouny stock e b sold ot as cedy s prssibles A revistor
showing the pedisree and other particulos recarding each animal
stould b maintained. Tt~ not sulvisable torun e dairy o
conjunetion with weattle brocdine am, To nandbine saed nad ke
thie cows, thev are linble to knoek themselves about and <lip their
cabves. whilst the loss of itk 1o voung arowing stoek s ol
congpensated by the small profits devivedd from the sale of ik
and butter.

[t i~ unneeessary to discuss whether ball breeding or bull
reaving firms ave hest. The correet amswoer depends on partientar
local conditions. If promising vownge eaives of pure Ieeed ean
D purchased, some can be reared into cood hreeding hulls, sdthoueh
the pereentase may he smadb owing to difficulty in seleetion mnong
very young animals. Tnomost parts it is impossible to obtain

young ealves, which are veliably pure bred, and i they are
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availahle i any mnnber, there e
Govermment Catthe Brecdine Fu

to have o bull Bvceding . w

oo particular need for a
e Inonost cases it s preferable
tere all the conditions are under
control.

The famons Havviani e d i tintained at the Hissar Far,
This Tced s one of the best 1y Indin. Good halls are sujtable
for most districts in the Pangab and the bullocks s suitable foy
ity and ordiy leavy dhatt purposes, The wmain

chavsetiristios of this fnced e ity deseribiod below (—
Brrrs,

The chict imeasmremnnts of the two host Hissar taun bulls are

as tollows —

Herd bl Heizhe Gicth Fore arn, Shank.
Tiocfies, Thehes, Ttches. Inches,

Nooloo. ool ~1 11} ~4

Neo oo .o ~3 1t St

Atrwe eed i Tl is mostly arey i colowr but may
e Dlack o davke Bhue over the neck, shoulders aid ks, The
skacnd bde <honld De <ot and fine. The hanp s laree in =iz,
The Tavae deslap hines i folds. The chest ix broad and deep
and ol cood civthe Thee ceneral frane = well tounded, but is not
cunborsome, The il should he lieh <hort and well set an, the
shesth smalland elose b slichtly Tower thans Eavopean eattle,
Nocond Tl T o Do, flae Daeks, <trong loins. musentar thichs,
straneht lar b ones and ound, haed Black feet. The homs
shonld ey slichtlv upswood and gonerally darkeine colour. e
forchiead should Tee Bevd with the horns well apaat. The hoad
should e taiely smadl not theshie and with a elean cut lnuz’/,l.o.
The vars are comparatively Tong Hissar bulls are gentle i
disposition. They are extremely active, (lllit‘](.\\’:lnim“h and the
cencral apperrancee shows areat quality combined with power,

A typical specimen s vepresented i plate No. XXX

Harrana Cows,
The cows are liehter in colour but a laree majority are dark

Whue over the shoulders, neck and flanks. The head s light ; faee
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long ; horn fine and <hort. The body is <hapely and Tooks b
considering the length of the legs which have flat hard hones helow
the knees and hocks and hard small feet. The <kin and hair e
fine.  The tail should be thin uud taivly short, Many cows milk
well and have Lkuve ndders with teats reculnly set. The nnlk
vield trom the best cows varies from 6o to 12 seers per day
Both cows and bulls show a well-Tred active appearance. See
Plate XXXI. The chiet mesurenuuts of vood cows an the

Hissar Farm are as under

Herd Cow, Hetehe Ghth Fore Shank
Fuches In-hes, Liches, Tuchies
Nu. 1 . 7o 13} 74
No. 2 .06 T BN N

Donkey breediy.—TDu consequence of the tailuve of the supply
of wood jacks frone the Ewopean Continent, Cyvprus, China,
Persta and Avabin, and the grent ditheultios i Huporting aninls
from Ameviea, it was decided 1o stot donkey Ireeding at Hissar
The  <cheme conclusively proves that with careful selection,
Judicious breeding and rearine, we e hireed donkevs hetter,
more powertul and inevery way ore saited o our PegIIreIents
at under one-third of the cost of fndifferont ones in ﬁ»l"-i‘:'h
markets, See Plates XXXI and XNNTHL

Mode Lveedivg aod sl veariig receive considerble atten-
tionon the Hissar Farmn becse of the great ditheulty expert-
enced in obtaining ordvanee mudes in the meoket. The work has
been =uccesstul. - The vounce mules bred on the Farmn aee superion
to those obtaiuable in the apen ket e hase all heen found
it tor ordinnce prrposes (Plates XXXTVEL The well-bred
Punjaly mule: T o cqual o the world for mountain battery
purposes. A certudn pereentage of these mudes e the produce
of Jacks bred in the Punjub,

Zebvule hreeding was stuted ar Hissar i Febraay 1904,
Fowr Zebr stallions ‘E’/“”"' Breldy, \‘:u'iwt‘\' .r//'tlufl.) woere
received, which had heen captured wild on the plateau off Central
Africa, They soon became perfectly tractable and doale, and w0

series of Inost interesting experiments is now being earried onin
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mating them with donkey pony mares. The value of the
Zobra tor <-|'u\\il1.: t[vln'm{\ Lo sote extent
cortiin diseses. Pl NN N V.

;\'/ut’//. I the _\].‘Hwﬁlm;:u' ]Ji.\tl‘i('t of the Bm]ﬂ»zt\' Presi-

o Hey I conditod, v 1l Veitr s ao, somne successtyl 1‘X1)f.‘]‘i111('14‘[>

pon muanity from

meosheep brceding. The dierier e o elevited plateau of tlie
Deecan abont 200000 1 e, o acfevel Tt has o tanly comfort-
aoleelimate and e Ve vt of 25 nchies. The ol
PRIBIES Do (I“I'}I H:n']( Coltar s 1o < ow red oF ]ig']]f ('41]1»111':11
soil s the ey B v ilwlrw_-u;«m[ with e,

The evperinments wore condueted with the ohjeet of testing
whethior the <l cpoet et her ooy will thirive ol adapt ther-
selbves o the alte d condiions of elimate, il ete. exIsting in
other parts of Todie With this abjeet in view. T ohtained
Merhn eaves frome Qnecrslind - Balnehistan, Rajputana and the
Decean mond cvossed thenn with Siale Band o Duba rans, the
ttaaled Sheeps o e Dontiers The averaee live weight

e virions brecds e onven bodow

Ths

. e

Seoh Baraer ot cranne e 135
I AN 105

)

IR EIREPITRUEN . r2
a&

Rarptiea owe s ¢
H

Mot cw

Soafe Bod . CFlese e the fetdled sheep found i
Bihuelistan and ong the Frontiern The wool vinres nceolour, hut
the sheep wineh T seleeted Bl wint wool of tine quality, T‘m"
s aned <onne of e owes bid speekded faces, The rams were
Bornfess. These sloeep e sqre and compact on \‘m'?' <hart
eos. Thev woom Deconse acelimatised 1o the heat and ut]]%\r
1f1‘ll'l'iul’:klil.lg Mittncnee~ of the Decean, The wooll however, 2ot in
‘ amd Dy, partewlar]y on the shoulders,

tme sothewhat conrs . , .
The vwes hred strone Lealthy Tandis with o tan 1“"‘}“)1“““,.M
twins They had plenty of itk and \\M‘f‘ wood mothers, ) J“h“
Fonbs frutened rapidly andaveraged when eight months old 10: ™,
Bve weioht, Some fat ianbs at tive nonths old :1\I‘n-1':l:}"ot.] 93 1.])-\
. n - o daliente in Havour, n their native
ive weieht. The mutton is delieate flavou 25
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country fat-tailed sheep are unaceustomed 1o any wrent heat, .
their owners always arange toomove then fron the plains 1,
the highlands aceordimg to the scasons,

Dt’lv'r//z.*r[‘}lvs\' CAWeS Were l‘ill‘(’“l“{\' .\q‘lw'lt'(l }».\' I in \':H'i'»ll\
parts of the Decean, care being taken that thev were thoronchly
representative ot the read and with white fleeees, Thov an
hardy sheep, prolific breeders withoadamdanee of wilk. The Sk,
Band cross, on the Decean ewes, was anundoubtod stecesw. Tl
eross bred o, averaood when five months old vo e v
weightt These evasses are hardv, come vanly to ity and oo
short legued shapelv sheep with nimeh botter sand heavior e
than the Deceant. The il is thick at the vooc and resenihliw
the Stah Band ona <osdl sealis The svernee weivht of s
bred Decean feeee i 1 and 3oz Nveriee weicht of theee
by Siah Band eross< i s e ad 1oy

/n’f{/"/u'fl//u’. - 1““'{'\' selevtod e ]MIIQ})I vorund showt Jadh
purand Malwio where the best Rajputinn <leep e St
to he Ted were hl“'ll\‘__{']l( to .\IIHIH!H:I‘_‘:H'_ ’Hlv'v\‘ taok a ]uug
time toaudapt themselves o e sl and el and did e
thrive,  The eross with Siidi Biond v wis ot <o wstul,
The Lumbs avergodowhen five monthe ol onlv o e i
weight,

Merdvo—Elven puese bred nievines wore bronahie o the
Hunter River fu Queensland They cavived incmacianed con
dicion, but vapidle par on el and prodineed Banbs cigh
months after wriving in the cowntry, The tluenee of the Sial
Band v on the offspring was most maked, the banbs taking on
nesrly all his eharmetoristios, The flecer wis completely chaneal
from the compiet close curled wool of the merine to o sofl
siky ~tenieht tlecees The s wers very healthy sud stronge.
The eross produced sood matton <hep.

The whole Hock Wiks g‘r;w,«(] 41:11])' [ ].I}_:‘]l? ll]»]:l!l(l sol s
housed at night when they reecived aoration of arain chopped
guilu:zt riass, lucerne il chaft nixed with sone salt.

After several years’ p\p(;y-ip“(-u [ cione to the conclusion
that the Dunba-Deceani cross was the best for the Decean and
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my flock cventually consisted of only pare Dunibas and Duniba-
Deecan erosses,

The ammad wortality <cldom exeeeded 2 per eent, [ had no
ditficulty i disposing of it Lunhs of this hreed to hutchers from
Botwbay, and <ome of the ron langhs eventually found their way
to New Zealud, and wore <o niueh appreciated by brecders in
that country that Treceivid several applications for mare.,

My experimints prove that some indigenous Indian Iweeds
af ~heep e vasily bee fnproved both i mmtton "l wool pro-
ducing qualities. Tt to obtain <ueh vesults they must be Tiberally
fedsond intellizently vrossed. Furthe v, the <uceess of the experi-
ments both at Amednacr and Hissar with fat-tailed rans, loads
e tothink that ther shondd abwavs b wsed asoa first cross inall
futmre experiments neoany paot of Indias as rams of this eeed
ave havdy sheeps enpadide o swouling extremes of chiniate and
wdouhtedly inevense the weight of the fleeee aud greatly inproves
the atton in weicht and gualiny.

The sueeess of the experiments at Ahmeduagar suggested
the advisahiline o stoting ol experineents at Hissos where
the floek s Kept within o nasimum of 300, It 1x almost cortain
that well sedeetid ewes o any distriet where shieep ave commonly
Dred i b advantageously kept o established Government
Catthe Farms b the vieininy anderossed advantageously with Siah
Bl vans, one objeet heing todistribute: the hest young rns
in e vietnitv, Woeanieht o this way doagreat dead to mprove
e tocks i”' the neiehbourhood of o eattle fams and wmay, in
time as the sheep inereased i size and value, teach the Ddian

\']1(’]!}“']'(1 to hestow niore cire anid attention on hix tlocks,



THE TSE-TSE FLY IN INDIA

By HO MAXWELL-LEFROY, wa. rE<, v7s

. Tign vil Eutomiodinist,

The part plaved by tse-tse thes (GFossie sppo) in e dissen-
mation of sleeping sickness and other discases in Arica s now
<o well ascertained that fens Tave been expressed that <hould
sleepiug stckness be introdueed o Tadiae these tlies nnighit e
ax tansmitters of the disease and Indiocndehit e exposed 1o the
rvages of asdisense of equal viradenee widh placue. Cases o
~leeping sickness have heen reported v Tudia and there i v
reason to doubt thar coolies vetwming o Ussoeda may hane
the orwvanisi i thetr bload s viven these (ossiva tlies biting
such infected conlies and then other persons we ave the hegin-
uing ot an outhreak of sleeping sickness whose Tnits canld not
he forescen.

In view of this Inm.\il»i]itl\‘, cfforts hivve: been nsde to aseer
sadn detinitely it Gloss/na oeenrs o Indin, These Hios are present
known frong distinet traer< in tropical Afriea only and thev are well
detined from other Hies and castly recornised. l']) tor the present
no Hyoof this kind bas been found i Tidia s when the enquiry
commeneed, very fittde was known abont iy biting flies eaept
nio=uitoes at present a considerable nunher of other hiting flies
have been found. ineluding several = Sand-lies the many forest
Hies, and <everal Hiesof the howse-Alv tvpe (Stomorys, Hirmatolio,
Lyperosio). Theseare insome cases very small and very diflieult 1o
study, bt good measare of progress as been wade. The faet
that throughont thi< enquiry sl i) spite of the speciad efforts made

* Foran acconnt of this wee Batletin Na, Tof the I partiant, pablsbed by the Goserpe
ment Central Press, Caleatts
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to tined fossine o v of s kind has been fownd, is very strong
evidence that Glossdie does not ocewr in Dndie, Tt s practically
impossible thit o Trowe o distinet a v, which lves by sucking
the blood of cattle, ete Jioudd have exeaped notice, when so many
THCol=Pietns spectes rove been tound it has not heen possible to
mvestigate every et in Dndi, hut part< of Assan, Beliar, Bengal.
Cagrat ansd the west coast fave heen investivateal speciadly,

Theveis the possibility that Glossioaowill be found, sav i the
Novth-West Frantior Provinee, or in Baluehistan, but its SIS
fAeance cven thon will beomels fess than 810 ocenrred 10 India
as i whales wond we have o reasor as vet to fear that 1t ocears
even m sneh et

:\[ull't from it~ ocenrvenec in [ndi, the Im.«ihi]ir,\' has been
sugzested that e e anieht Do drealoced and e question

Wits recentIvasked ot Honse of Cannmons as to the precau-

thoms taken 1o prevent this Fxpert opinion i India supports
the idea thar the possibility of the introduetion of the v s very
remote s the inseet is o peeuliar ones e that the adult y does not
arise o a oot which iesclt hatehes tronn an eee Taid by the
Av, bt the parent deprostts o fill g etgyo?. which mnne-
1l.i:llt']\' ||i<lt'~ in i ~lli[;l|rlt‘ ]l};m- :(Illl becones a ll:ll'tl \L‘HLHI{L‘
i Vo whicl e the v that is the wsuad cvele of cgw.
ot ppe. v s found and the only two stz\g‘t.a\ are ‘t.llt'
naetive pipa and the v Were the volune of trade fron A.mm
to Tl verv darge and were it to constst ol fodder. or <oil or
farm vard “.,-14“111-1‘ ar any sueh substanees i which the pipa
\\‘.)uhi Be carried, e we niight feae the importation o the puapa
front which the v mizht hatel

This ix, ll“\\'lv‘\"l', ot alikely occurrence, and it the natare of

the fmports were at any tme found to be such as would bring

i the papa precantions would he pessible.

In reenrd to the Hve o means whereby 1t could be intro-
duteed oan b seen it distribudon in Atrica i extremely Iimited.
and it will not leny e its usual haunts exeept for short distances

the lm\\il)i]il\' o its beine carried o Tndia s <o remote as to be

it preseint m_(//‘/‘_«/t’y He.
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Even were fflossine to be introduced, sav to Bombay, the
chances against it successtul establishment are cnormous 1 one
v camnot carry on the race r even it it be a feale,
produces only one pupa ar a time and it cannot produce o wholr
brood at one time, which would be in one place and able o niate
and establish o colony. Tewould be necessaey to introduee a L
number o flies, to keep then i one placee where thev could find
vach other ;lllrl' To [)I‘H\'illu abudant f'uu(L to establish o l'u]un‘\’.
which not improbably would sucewinb o the abtered chimatic
conditions of Trelia

Therve vemains the gquestion of whether iy biting v i
L is eapable of tansmitting the orsanisin caasing shecping
sickness and =0 of plaving the pant that Glossine does i Afriv
Thix can beascortained only b investioaaion, and the stuldy of
]litillf_f s i~ the first step towinds this,

A sestematic stwdy ot Biting fHies has Dbeen and s bt
mavdes and s we ay hope soon to e i a position to know all the
thex of tmportance and be able to e e avtitivially and
provide  the aterial for further studv, A prosent itois ol
known that any Tndian fly will hecagable of assuming the funetion
ot ’r’/r'N.\‘llull.' tllt‘l’\' i.\ CVETY peason {0y l)l‘]ii'\(‘ I}l;lI ’r‘/ux.;/‘/fN
itselt” i absent from Indiac and we have o oround o fearine
its introduction @i is also satisfetory to know that the atter
is being very elosely watehed and stadicd, and e every pre-
caution that can be devieed will e adopted to prevent the

. . . . . .
mtroduction and spread in udie of the tae-tae v,



A CONTRAST BETWEEN THE AGRICULTURE OF
ECYPT AND OF SIND.

Ly 6o~ O ENDERSON, Nopa, Nobob..
Secd ety Dvecctee o f ariealbiee, Bowiloy,

Toe lads e Sind e seprisingdy Hke those in Northern
Fevpt whiel border the Northern Salt Lakes. Both tracts
Bave s snadl o sl e deltade inoriein and each tor
enltivation: octs drvication from a0 Javee river. The <ol in each,
cise i~ allin i and nonadly fertile where here and there 1t 1s
not ingrecnanted il adkaline salss Ty hoth comntries these
harmful sdkaline salt< iy not be diseovered until invigation s
apphicd ad enltivinon stoted, There owing to gl air temper-
ature, partieularly gt some seasons exeesslve evaporation from
the soil tadees plaees There s o upward flow of water to the
strfiee cervine alkaline salts inosolation and these ave deposited
At or near the surfee as the water evaporates. Inplaces exees.
sive amennts of alkadine sdes thus eposited cause absolute
Darrenness,

In Eovpt praetical measires have been taken to remedy
areh defiets which Twilt doseribe Tater in this avticle. - Meantime,
the  ceneral agrieultuad conditions i eaelheountry may he

contrasted,

I will deseribe the agricudtural systensof Eovpt ma very
ceneral wav. Upper Eovpt is the country of = Basin ™ enltiva-
tion \\'hm'«: T or very laree “handed 7 areas are tilled with
Nile water \\]n:ll the viver s in tlood in Auvgust. The bunded
areas e empticd in October when the inundation has receded.

Meantime, much =il i deposited on the submerged Tnds which
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when they e div enough on the surtiee wee enltivated. They
retain suthicient moisture tor Kb crops,

Mid-Ecvpt ix o country of exceedinzly intensive agvicaltur.
Crop succeeds erop in raphd suecession NoJand s wasted
Crops are svstensatically rotted. Cotton is the most profit
able crop. T wives wovery lrge onttwen when carefudlyv enl
tivated,

In Lower Eovpt and especially o that part of it in 1l
North along the zen const the Jaud ditfers in quadity. There o
loner stretches of vellowish desert-looking comnry crowing stunted
habul and seruby bushies of sort~. Tt i~ here that niost ot the
lavge lnd compantes ave engaced. Their caterprise 1= eneonraes
by the high prices obtaied for Tad inowmere fvoursd parts
With irvieation this Tawd can be proved <o s a0 becon
\'zlllh’ll}lt}.

. E:_}'llt has o fne :t:‘l'iwllhtlr:t) ]m[ulli;ll}uh. There e over
1.000 [}(jﬂ])h: to vach enltivarad square mile Wiste Tnds are
of course of vonsiderable value to enltivators e szing as
Sinde The tand actedly wader enlticuion o which ean b
lxl‘ullq}lt wunder cultivittion ]"\' il‘lif_":ttin]l Fies 1o recent Vedrs ];11';‘:‘}‘\
inerensed o value ad this s doe admost entivele o the profits
abtaimed from cotton ealtivadion, The acre outioarn of cotton is
m Eovpt eadeulated be Kantos The Kantaor s cquivadent 1o
S0 of sced cottan (seed ol Tty The beat Land whiel ean
produed: ten Kantars per aere s oworth £10500 per acre, Viry
ordineoy bond produess 5t b Keantars per aeres Prives for
Fayptian Cotton saee nor Tikely to deerease as the dennd mueh
exceeds the .\HM;].\‘ At prescut and fand (';|||;1|>]~' ot ;l'n\\‘i!l;_' cotton
i 1‘:"_:"\'|!t is ‘:.\'[N‘f,‘tfﬂl to ]\‘t'n‘p at }ii"_ﬂl value. Moreover, e
area of waste land i Eovpt that can be hrought wnder cultivation
i =malluntil irrigation feilities e inproved. These e enntem-
plated.  With land so viduable s it s in Fevpt the ardinary
cultivator must necessaily beahard worker, The ordinary tiller
understands the prineiples of rotation and puts them in- practice.
Wherever cotton s grown in Eovpt it is rotated and the general

principle underlying the rotation ix to have the ground well
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covered dwring the preceding Rabd sonson with Eavptian clover
o Berserni 8l Heesvid i), This erop s .\1:\11 i Autumﬂ
and wives several cuttings of cxveclent forage. Tt is ploughed 11
during Meavelt before the cotton s sown. [0 manures tchv soil
mproves its phvsteal condition and i otherwise an ‘,‘.'\'(J(_‘Ir)ti”l]éill\'
oo votation crap withcorton sl cereals. A eonnon rotation
on e L s

-t Ralu P R 2ne Rada, 2nd Rlharif,
TRV ‘]\\,, i Nep tor Brtse o Droadeasted - Cereid crops such as
Vet plenchoed o et Maize, Jowar, ete,

Mo

The Tand i~ alwavs vecupind by s evop and - the hardening and
erekinog o srties il ~o often found i Sind cultivation i thu~
proventad Sach ordiney weonires as e avadlable are siven
tothe vottor, More claborate svstemns of totation ave occasionally
pracetised e ey e ot e mmonly adopteds Wheat, harley,
Fiee, iz, berseomand Tentils v enter o rotation witl
cotton b ol Tarrer i ahways the ebiet craps and frone stare o
i<l thee ttnnost e i= tiken s eultivation. The Jand s
st into fine tlth aod thrown inte videes and the seed s carctully
dibbled i b Bl The rioation is veanlated with cave, - The
irriation beds e il soas troeortrol the mtlow of water,
The  thinning, wesding, and spaciing of pants are carethlly
attended 1o I et splendid eftovts are niwde to obtain the

tmost ceononend vield e the land.

In contrast, | have to compare the sindhi = Hav, & He s

not i assiduons worker and doos ot make the most of his
The Indus tlows through the

opportunities. Theseare great.
middle of Tis counoy and, unlike: the Nile, gives water mn the

middle of suniner just when itis ot most required.  Sind hax

an advantaoe over Bevpt as regitds natural drainage facilities,
Tn Sind a0 certain amount ot TC iragation s required and s

perhiaps difficult considoring the paueity of population. Tt ix
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probable that the Sind soils and efimate assisted by irvigation e
suitable for many of the crops which e so profitably erown
in Eovpt. but there are ditficaltios as regards Tabour at busy
scasons,  There is much o now Iving wiste which could be
profitably hrought ander cultivation it we badalwger agricultural

population,

ACKICULTURAL SYSTEM [N SIND
.

The greater part of Sind is ierigared by old mundation
catals which are titled ou the vise of the Tadus in Mav, The
~tate of” thie Hood l‘«‘;‘ll];l[w the thne <llll'ing' which [l\t'_\' renin
tilled as thie majorite of the canads take oft o the Lindos
!‘ig‘ht ullg'lcs. A lzll'j_:‘f‘ avea af Tand 1= il'l‘if;‘:ttwf 1»‘\' litt. The Crops
L‘Hlllllltilill\' crown under this irl‘iq;uinn e 11.’1er. j‘l\\‘:ll‘i. cotton
and sessamuns. The Lad s Bare often e theee or fowr visees
after a single crap. beeanse the Flaris hove usuadly more: Tand
than they can deal withe Thehr caltivation s i faet linited o
their z\]biiit}' to litt water. Cultarable Tand whiclis allowed 1o he
waste soon gets covered with junele, When brousht asan auder
cultivation the juncle is cut down and the soil is softencd by
Hooding, Tt is then ploughed and <own. The ondy work adtere
wards until Larvest is to e(;v[l])' water, The Persian wheel or
“ Hurla ™ is weneradiy uand, Owe Hurla ivrigates s (o0 10 eres
etct'|)i'(1ill;‘ to the 410'[)t}1 o water, Ttos }_:wl.vl'd”)‘ worked l':l.\' ad
uight. The fand thus drvivated is well adhove canal water and
thete is little trouble with abkali or = Kaluo 7 The method ot
weeding cotton is characteristio ol the slothitul methods of the
Sindhi = Har. ™ Volunteers come from the nearest villages and
pull up the weeds when abont 1% inehes hich and sellor use them
as fodders At the tails of the innndation canals and in low places
which they compiond, riee i eultivated. This rop s ost
suecessfullyarown from transplanted seedlings. Gram, ete, are
tken as o second erop, bt ustadly the ealtivation is extremely
caveless. T lower Sind ar the tails of the Nawa, Fulleli and
all along the South, the comntey i food e is practieally a

lake. the devigation water not beine ander control, Riee s
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broadeasted in the water and e cultivation ix verv primitive
and Dackwanrd.
In the hetter lanuds whien the Hoods L] down wheat and

Jambho o Broossivo Cripprpust i Veory are ovown « also sucel pulses

AN mung. suvar, ete,

Crervaroy oy Preesyian Cavags,
,

The conditions ave different from those on the mundation
canals The wain exanple is the new Jamrao Canal which has
an execllent supply of water all the v round. Ttis fed from
the Tndas at Sukkur and of the 250,000 acres which it annually
wrigntes B2 per cent s by Lt The enltivation i< not o
the whole of o hivh stadard. The land s mostlv let by the
Zamindars to tenants on the <have systen. During the carly
vears of viation gond crops of cotton, wheat, Taji, ot werd
obtained by means of very heavy ivgation, Exhaustion followed
and Tnds were allowed o he waste for perieds of - fowr or five
Ve, :
[t was i this teaet that the Agvieultaral Department
titrodineed Fovptian Cotton Te oceupied 5230 a res Tast Vel
Theve s mo doubn tha the crop was sown Tgely o deteriorated
B and the cencral ontrurn was pooralthough in particubir cases
cood vields were obtawined Tiomany instanees very Jittle eare
was given to the erop. The vesult was weak stunted plyuts
which telt wie casy prey o ballworn and other inseet pests. On
the other hand, on good land with taivly liheral eultivation the
erop was over iFigated ad the plants developed  vigour of
foliage at the expense of ower and boll~ A sufficient nmuber
of exaples was obtained hoth in the distriets and on the Govern-
ment Farm at Mirpurkhas to prove that on Lad i good coudition
with a faiv amount of tronble Egvptian Cotton will give very
remunerative results. The erop s ot likely to be successtully
srown over large areas in Sind until the tnu‘litiun.\- at' the
people are changed and - the metiiods of cultivation very mueh

il“l”'ll\'l‘ll.
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There ave in Sind thivty million aeres whielt wieh ierigation
would be available for cultivation.  To 190506 the areas under
different crops were approximately as under -

Avres,
Jowari .. . .. 700,000
Bajii . ROORES
Cotton . 300,001
Rice . L Lionocn
Wheat . GUOLO00
Pulses .8 . . . 100 1)
Ol Seeds L " 2000 (i)

Recramanon o Avkane axnp Vikay Lasp s Foyer,

On fand rescmbling that of Sl in physieal and chenieal
chiavacters the methods of land vechuation i Bevpt are very
.\llnl‘tb' deseribed below

I new tract o complete systenr of irvization: and drajnage
1% first land oue, the haeer H'ih:_" cotistdered of Creat imlml'l:ln(-l- HE
stbsorl water s wsmadlv elose to the autiees Thie land s divided
n p]')h of two acres. Faeh i~ the vt ot the ~yaten Faeh I»]ut
i bunded vound with the ~oil o the deadns and is crefnlly
fevelled by means of w plougls and serper. Tt the work s
done thoroughly. Dvigation ol drainage cans be kept absolutely
wnder control Villages e built for cacli 500 aeres torming the
“Hod. " A I‘:lll'u]wnll Mavacer has eharce of 6 or s = Hods o
The parts of the bads above flow level are imrigated by neans of
! ki.”'l of lift whieh s a0 moditieation of the Archimedean serew.
It ix worked Iy one bulloek o mude, and with a it of 5 or 6 e
will irvigate 15 acres per dav. When conditions e saitahle, riee
suswally grown for twa years after veclunation and the land s
considered  properly recliimed  when it will erow e erop of
Egyptian elover or berseem. Iy Favpt it is considered that the
native enltivator is gquite unfit to deal with the reelamation of
cither virgin or alkaline land, bat when reclamation veaches a
certain stage, he cans be safely trusted ot to allow Tand to
dieteriorate. At thix stae, the Lunl is etther Tet o tenants or
sold i small arcas the cultivator being bonnd down by striet

rules as regards crops and elearinees. The purchase priee i
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spread over ten ves i s bised oy the Averige cotton crop.
Sind scems 1o offer o promising field for stmilar work, and it i«
diftieult to see how the ctandard of caltivation can he raised hv
any other means, [t . certainly worth w teial onoa syall scale
view of tle proposed  Jar

pereniial ciads i the peae fatge.

v Govermment iy ve o extension of

Axacommereinl undertalk-

i provided sl 1o, . are ohtained from Government, it

ofters sound prospeets MY conenm s having the necessary
. . - .
capital and teehniend il The b prablen, Presents some

difficultios, It aecordine (o . veport of the recent deputation to

the Panjab plonte o Tabowe ean 1o Ll on comdition that the
coolies et land 10 eudtivare



NOTES,

A Pest or Typico 1y Beuak. ~Reports reecived from the
Behar Planters” Association, show that the Indigo erop of Chan-
paran has thix =eason suttered froncan unnsnal pest, The terminal
shaots of the plant. instead of growing normally, beeone twisted
into a compact knot of leaves whieh prevents further growth,
Planters state that plant wrowth is =0 cheeked that the vield of

indign ix reduced <ometines hy 30 per cente or more and onceonsid-

erable arcas the evop has died ontricht, Investication s shown
that the cacling of the leat and shaot, with the vessation of yrowth
1s due to the presence of s small inseet, desertbed e 1890 as Pyl
(sitrs from specimens sent troms Bengal (see Tndian Musenn
A\‘Vut('.\'. Vol T Noo 1) This =mall lattened inscet pierces the
leaves and termimal <hoot, extracts sap awnd probably injeets o
poison, which cuses the plant to produee abnovinal crowth, The
result of the attack is the formation of the twisted knot of Teaves
in which the inseet lives, and which gives an attacked tielila
pecndiar appearanes and daek eolowr which is easily vecognised,

"This pest has not been partienlarly noticed by planters
during recent vears but has heen observed on the Pusa Farne and
clsewhere in Behar during the past two seasons. [t was also
reported from Madras i 1903, Tt is not a new pest, but the
insects finding large aveas of suitable food plant have mualtiplied
and have, therefore, become injurions,

One point of interest in the present ewquiry s whether the
insect ix likely to recur or is sporadie. Possibly the pest was
abundant and injurions i 1907 on aceomnt of favowrable climatie
conditions.  There were prolonged periods of dry weather at times
when ram usu;tlly falls and the total vainfall was under average,
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The Indigo evop Teul. therefore, adverse conditions to contend
with,  The wenkened erop, s nsaall suffered move from these
seets thaw a healthy erop woulil bave done. Thevefore, 1 con-
<ider that i norned seasons the same extent of loss need not
rectr. T Tiowever, ]If»“imr* that the altered conditions of
inedioo culture dinring the past two venrs may have influenecd this
outhreak.  Formerhy the Sumarrana plant alone was grown and
this <tond i the oronnd ondy fron Mareh to Oetober. There was
then no fond G this pest froms November 4o F:,'fhrunr.\'. and this
wats probably the greness eliek o it inerease. During the past
fow vears, the i Navtad plont B feen extensvely erown, - This
plant i< ‘wrunui:d ared is Jetton e sane ground for two vears or
Toner, A ptienlwly destruetive st thox linds suitable thod
Al the vear vound and this probashy b Iereased numbers of
sents ] inereeed dunge o eops ot hisligos 3 thisos the
s, We Y ey et coniderad b dnsce from this pest again
in 1uns, The eroaps Sorded e carefully watehed. We eannot at
preseil Jdecide the e of e present attack,

The Smatraoe plant has, il eses, sutfered muelt more
coverelv thoo the Java-Natal, thoughe the Tatrer 15 mot exempt
fromm attiek, The dving ont of Samatiana Indico in =everal
e e e toditlerent eanses af which the inseet ix only one,

Next vear's cultivation will probably determine how far the
enlivation of davas Natad Tudizo will help the propagation of the
pest., IF the dosees s the St plant ave very severe, t]m'v
will he another reason Tor abanconing this plant i favour of the
Javie Natal which cives niore dve pevaers and tor the tine being
is apparently more i against plant diseases z\{\d in\’eft
attacks than the variety which  has been, long cultivated in
Behar, (11 M0 Lsrrov.)

.
T AN - ~
Copre- Breenise Bxpprinesms ox o THE Uprrr  BHILLONG
Fxrernient Sorox—The Annua! Report of the Upper Shillong
l‘\|wt'inn‘m Station, for the year ending 30th June 1906, shows
4 < . A
that the Farm has a her : . ents.
The herd consists of eross-hred Enghsh, Bhutia and Khasi

1ol eattle for cross-breeding experiments,
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cattle.  The first s commonly known as the Patna breed and was
established about  the time of the Mutiny by My Tavlor.
Cunimissioner of the Patna Division.  These cattle may now he
looked upon as more or less tixed intvpe. They are also to a
considerable extent immmne from Rinderpest and ather deadly
diseases to which newly imported eattle veadily sucemindr There
fore, they can sately D usel for erossing prrposes and perhaps
with eonsiderable advantage in improving milking capabilitios s
the Patna cons e on an avernge exeeptionally cood milkers
comparison with anv pure Indian brends These crosshrecding
experiiients are interesting, and willl 1t s hoped. e contined
till definite result< are obhtained,  (Firord

Usercrn Resvras preot ax Aorwcrereean Suow.  An Indus-
trial and Agricultural Fshibition was held in Bombee in Tae),
by the agrienltural ~cetion many rvots took kern mterest i the
various exhibits. T refer to this show now hecause it shacee
produced  many  practical results Sueli shows could, with
advantage, be held anmuadly in every provinee,

The show incladed a dairy with all up-to-date applinees,
selected milk cattle, the best specinens of agrienftural produce
suitable for the country and for export. abso aorealtaral wachin:
ery. There were also practieal  demonstrations in plonghing,
water-litting and sueh likeo all of which way influence the
imp.m\.'mncnt of Tndian acrienltare to w very considerable extent.

L veferenee to the interese taken by cultivators in particular
seetions of the show. the following speeid arvangements have
been made by the Bombay Government -

(1) On the Bombay Govermment s agricultural imple-
ments, which were seen at the exhibition, which are not generally
used but whielh have heen proved 1o be efiient, e kept i
stock for purchase by agriculturists at cost price or by means
of Takavi advances.

(i) A small trained staft” with horing apparatas will be
maintained i each division to demonstrate to rvots where well

water can be successfully obtained.
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(i) An officer of the Public Works Departwent will be
placed on special duty to <how how irrigation can be got econo-
mically from rivers and other sources of perennial supply by
means of oil engines and punps —(Ebrror.)

*
5%

Exveervesrs wini Mestann Seep ar tHE Drvraos Fary—
L 190300 was bronshit to the notice of the Luspector-GGeneral
of Awrieulture that the mustand and rapie ¢rop in Bengal was
deteviorating owing to the fnferiority of sced sown.  Small
samples ot good varieties were obrained from other proviuces
and teied o the Dwinraon Farm, These trials have been con-
tinwed for four vears amd have given interesting results, which have
been published fnJeatlet: Noo 6 oof 1907, vecently issued by the
Bengal Departieent o Agriculture, The vesults show that the
loeal variety ix the poorest vielder of the varieties tried.  Raipur
mustard has given the hest vield tor fowr years with an average
ontturn of 3 mannds per acre above the loeal vartety, while
another variety from Jubbulpore in the Central Provinees is a
cood sceoml with an average inerensed vield of 24 maunds per
:-mw-. I, Leather’s analvsis further shows that 1ot only is the
loval varicty apoorer vielder than Raipur or Jubbulpore mustard,
hut both these introduced varieties contain a higher percentage
of oil than the Tocal variety, .

The erop can be grown in Bengal i the sume vear after
paddy and probably elsewhere 1?1;111)" parts of [.lldli.l as i seuuud'
crop i suflicient moisture: remams am the =oil i the Rabi

season, —( 19prox.)

Corrox Growisae iy Quersstaxn.-—Thix Colony seems suit-

able for cotton growing.  Tris suggested that the best qualities
of cotton can he grown on very large in ¢
cropx fallx well within the dry season,

feved with by rain, which would spoil

arcas in this country.  The

harvesting time of” the
so that pieking is not mtev
But labour is scarce and dear, and this may

hoof the crop.
much of the croj Y
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interfere with connnercial success.  Mr. Bottowley, an expert
regarding cotton cultivation, is, however, somewhat enthusiastic
about the steeess of the cultivation of the erop in Queensland
and he believes that large arcas of land now under nmaize wight
be acenpied by cotton and that a large export trade to Lancashire
might result without any prebability of cessation. He o thinks
high class cotton can be grown in Queensland, cheaper than iu
any country i the world. The estimated cost o production
ix, however, put at £3 to £4 per acre. o Indin our cultivation .
and  transport charges to seaports are mueh less than  this,
The Australian Government have been advised to establish an
Experimental Station and a seed farm and arrange for the

distribution of selected seed 1o cultivators, — prrox. i

P

AGRICULTURAL Ass0claTioNs 18 Mapkas, A Central Agri-
caltural Commmittee was establishied o Madras i 1900 and ts
connected with the Vietoria Techinteal Tostiture, The Connnittee
holds quarterly meetings. Distriet Nssociations are represented.
Bulletins regarding agvicaltwal cnguiries of special interest are
published. By way of assistance the Govermuent of - Madras
have recently sanctioned anannual crant-in-aid to the Committee.
There are at the present time 220 Distriet Associations and 46
Branch Associations in the Presidency. Many of these are dealing
\Vit.h the main agricultural defoers of their districts and taking
steps to remedy them. Several of the Distriet  Associations
guided by the expert advice of the Agricultural Departient have
started, or are about to start. experimental farms with various
practical objects incview.  Apprentices for definite agrieultural
work are being trained for demonstrating improved methaods of
agriculture.  The most definite lines of enquiry are as regards the
introduction of new crops, mmproved methods of cultivation, better
methods of preparing  crude sugar, the fmprovement of fodder
supplies, the manufactive of cheap improved agricultural imple-
ments and the encouragement of cultivation by irvigation from
wells by oil engines and pumps. -(Fuorror.)
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SoMt AGRIcOLTURAL [NDUSTRIES 13 Cevrox.*_In 1906, the
agricultural industries in Cevlon eontinued

chietly prosperous,
The trade in tea, cocounat, cardaniom,

cocoa and citronella oil
rematned satistwtory  The value of the tade i citronella oil
materially inereased aned this trade, owing to inercased demand,
will probably increuse in Covlon and India. A vise in value has
stimulated the cultivation of cunphor.  The distillation of this
product has been improved and thereby a larger vield obtained,
The cultivation of rubber and  tobaces Has greatly nereased,
Lproved  nmiethods of curing  tobaceo are receiving attention,
Larger irvigation works for paddy are in progress and the yeneral
agrieulture and horticulture of Cevlon seems to be at present in
a very satisfactory condition.—(Eniror.)

-
[

Txocrnarion kok Leceses, —Experiments carried out with the
nodule bacillus ixolated frow the voots of pigeon pea (rhar or tir)
show that for this crop no advantage i< likely to vesult from bae-
terial inoculation i those parts of Northern India where the pulse
= eulttivated. Tt was tested both in Dehea Dun and Pusa. In
sterilised <oil, iu which the baellli naturally presont had been
destroved. the wethod recommended by the UL S, Department of
r\gl‘i(,‘;llllll‘c' wave acopious erop of nodules and - correspondingly
vicorous plants. Tried in the tield, hn\nf\'or. t?ns al(l\'illszlgO was
lost, for both i =oil that had not carried this erop tor sqme
ten vears, and inosoil that had borne 1t the pz'e\'muf year, 1o
l)(\nq\'ﬁ[ resulted from the opevation. The Dehra Dun plots
were approximately oue-tenth acve and the difference botwef.zn
the inoculated and non-inoculated plots waz one per eent. i
favonr of the latter, an amount which is well within the 11111'1ts Of.
error of a field experiment. It i pm'bab]o. that the smls.of
Northern Indin contain a sufticient quantity ot the nodule bacilli
naturally to supply the noeds of the commoner pulses grown. —

(K. J. Briex)

¢ Beard of Trade Jonrnad, No, 558, Vol LVITL, &b august 1907,
R T b .
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]
Ixprio Wit Disgase iy Benar.—Several cases of this diseas:
have been reported in Behar recently,  The eause is a fungus,
Neacosmospora rasiagecta, well known as causing siniloe diseases
of cotton. water melon, cowpea, bhinda (ihiscns vsenlentus) and
other plants in the Uniteld States. This fungus can only b
diztinguished from several orher allied =oil tfungl nits perfieet
fruiting condition, and the recent discovery of this condition for
the first time in Tndia feaves no doubt that the disease has
reachied this country Besides indigo. gram and rahar ave atfeetal
in Behar. The parasite lurks in the soil, betne able to remai
alive for at least three vears in fallow soils. It enters through
the voung roots and penetrates the base of the stem. As a
result of uterference with the water supply the plant dries up.
Both Java and Sumatrana varieties have been attacked. The
only hope of ehecking diseases of this nature is by the discovery
‘of resistant varieties. and it ix therefore clear that an inportant
part of future work on ndigo wilt be the separating into pure
races, where this s posable, of Wl the vanieties that cm be
wbtained in Tndia or abroad, and testing their resistanee to the
disease.  Land which ha< shown this disease should not again
grow indigo, rahar or eran loroat least three vears,

(E. J. Buieer,)

«
Fa—

Tue Destreemiox ok Dare Panys sy Tarerse. Tt s well
known that great mortality oceurs in Indian date palms in some
districts as & result of tapping for the production of toddy and
paln sugar.  This has been referred to in the Report of the
Indian Excise Committee recently published (p. 69, paragraph
169). Tt is stated to be a natter which wrgently demands notice,
particularly if the development of pidm sugar manufacture <hould
be extended.  The ruthless destruetion of date pilms by tappers
18 said to be most evident in Madras,  In Bombay less injury is
caused and the least i Bengal.  In aletter from the Seerctary
to the Excise Connnittee, it ix stated that in Bengal the incision
is well below the head of the tree, roughly triangular, with its
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point upwards, and comparatively shallow. though broad (Fig. T
B.).. Tn Bombay the eat is oval and nearer the i(md (Fim I r('j )'
Tt is frequently «i(wln-nm] until 1t passes throngh the L\"[:III.. In
Midras the ineision is right under the Lead :i!ul I¢ triangular as
in Bengal, but with the ponat downwaeds (Fig, T AL, Ito is woli
to n.wnt'iun. however, that other accounts of t]]e’ methods of
tapping in vogue in diferent: Provinees do ot altogether agree
with the above. The Jessore distriet of Bengal ?'01' in.'\'tz:noo

appears to eriplov the svstem here deserihiad for Madras,

BN
VA

A B
Figl

leration of the anatomy of the

(o

s ]lus\“\lb](' that a Const
palm stem may attord aclue o the explanation of these results
of tapping,

The leaves of palmsan
a Tull grown tree anlv these
{o the support of the tree,
which are actively cngaged in manufaetar-

hunehed together at the erowin.  {h
lowest on the buneh are active 1n
contributing These are the quy
«'x]\:mdml areen Jeaves,
1 other foad. aned (lil'l‘(‘T!)‘ or ili(‘.il'eﬂﬂ‘\’ the

ing staveh ane
hetanee 1 the toddy juiee. Above them,

source of the sugary su

and enelosed i (e bud by oa seres
(he voungest leat and the gm\\'ing

of tubular sheaths, are a

mmber of - young Teaves,
pnint heing aank oo hittle «lﬂ]»t'v.«inn at the apex of the
stem.

The fully qetive leaves
from the roots, th

are sumwliod with water bearing

dissolved salts pough vessels avouped in bundles.
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These are, in palms, as in all the division of plants to which the
palms belong, scattered through the thickness of the stem, uot
arranged i detinite rings towards the surtace.  Henee it is that
palms cannot be killed by i'ingihg, "and that they are enabled
to stand the severe wounds inflicted on them by the tappers, [t
is. however, essential for the well:being of” the tree that the main
vessels going to the active leaves should be ax little interfered
with in the operation as possible.

The vascular bunddes of palms are peculianr in several respeets,
In a transverse section of the stem they oceur crowded towether
in large numbers near the surface, and successively diminish i
numbers and inerease in size towards the centre.  In the outer
fayers the bundles contain no active vessels hut are mere tibrous
threads.  On tracing these up they are found very gradually to
sink into the interior of the stem until they approach the leaves,
when they eurve rapidly out again into the leaf to which thev
belong.  As they become more internal. vessels are found.
gradually increasing in size until they reach s maximum at the
deepest part of their comrse.  Hence the gencral statement ean
be made that the vessels run rapidly from the leat ina curved
path towards the centre of the srem. and from  there pass
downwards and very gradually outwards towards the librows layer
near the surface of the stem.  As the hundles approach this
layers their vessels disappear, and the Tayer itself is formed only
of fibrous continuations of the bundles.  In this eourse union of
one bundle with auother is rare, each pursuing an individual conrse,
The middle vessels of cach leat reach the centre of the stem in
their inward curve, while the lateral vessels penetrate a shorter
distance.. The former also run down approximately in ane plane
while the latter run ina spiral to right or left and reach the
fibrous layer in a position not direetly under that in which they
enter the stem.

Hence in a longitudinal section of a paim stem the middle
vessels of the leaves may be imagined somewhat as in o the
diagram (Fig. 11). The erossing which is shown is due to the
fact that the vessels of the youngest or uppermost leal are
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always the niost external and hence vessels ranning to any one

leaf must erass those coing to Joaves hisher up.

Beappears 10 he cvident from the
"l that a eut at A directly under
the crown of leaves, ax in the Madras
=vstenc will divide & number of the main
vessels ooine to the actively functional
leaves, wlhich are those lowest in situation
o the erown. Teawill also (ivide them
ethelr conrse from the leat to the centre
ol the <teny g part in which thev are
brce and active. A cut at B on che
other bl will divide the vessels going
o Jenves st enclosed in the bud anc.
therefore, not vet functional, and will divide
thienin their Tower pare as they approagh
the tibrous Javer towards the outside of
the sten where the vessels are small anyl
probably of Bele importance. The 1'0;\-111{
o that aoent at A may eause serious
stappage of the raw food and water supply
o the manutaetwring leaves, and this will

be the more serious -he deeper the cut

and the laveer the porton of eivenmference
it involves, .

On the other hand, sinee the fow of
toddy comes from the divided vessels, it seens probable that
the maximune outtiow will be produeed by accat at A, .

The trath of 1hese supposiions can nnlij testad by experi-
ment. Ttis asomatter of faet, extremely ditheult to trace out
the course of anv laree ],,-“lwr\inn of the vaseular hundles, and
, . iy wi ceaused byoacut at g
to decide exaetly what agury witl e , “‘“"‘“1 AR “”. t A
particular spot. - They cross ated Tatertwine o most confusing
manner, owine chictly to the obligue course of alarge opartion

of them,  Lateral conneetions between the different bundles
‘1t Y <

would be of fmportanee in providig an alternative path for the
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sap in a divided vessel, but they are stated, and appear, to be rare.
Still it =eems likely that there must exist some such path by
which part of the water cmrrent can be deflected around luge
wounds. Tt is difficult otherwise to explain what advantage can
result from the practice of tapping alternately different sides of
the tree, which is nevertheless althost universal.

Withott entering into these anatomical yuestions, it is certain
that much usetul information could be derived trom systematie
experiments,

In the tirst place, it appears neeessary to test by direet experi-
ment the effects on the active leaves of wounds of ditferent depths
and aveas, inflicted direetly under the erown and also at o little
distance further dowi.  The shape of the wonnd should also be
varied, the triangular cuts of Madvas and Beneal with the deepest
portion above and below respectively, and the oval cat of Bonmbay
being compared.  Other incision sueh as spiral o Veshaped
might also be tried. In the next place. the amount of juiee
obtained with different types of ineion requires investisation.
Finally, it would be necessary to xee how tar the two requirements
avoidance of serions injury and extraction ot the maximun
amount of juice, can be reconciled. Tt is elear also that the
methods of tapping actualiy in use require much wore eavetul
examination than they have received.  Much time would he savedld
by working from the known to the unknown, and it i seareely
possible to plana detailed series of experiments in tapping until
local practices have been fully investigated. (1 0. Browes )

2
* -

Bosray Corroy Seen Cake.—Dr. Vioeleker, in his Annuad
Report ta the Royal Agricultural Society of England for 1906,
draws attention to the faet that the amount of sand in Bombay
cotton cake has increased somewhat of fate, or in other words,
the secd used is rather morve dirty.—(J. Warrer Learnes.)

-
%

Soraary Porsoxise.—In view of the number of cases of

sorghum poisoning  which oceur in Tndia, the following note,
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[

taken from the Julv: Nunber of the Queensland A grieultural
Journal, way he of nterest -

A very dnportun diseovery with regard to sorghum
poisoning wis made Iy Bne S0 Avery Chennist of the Nebraska
Agrienltural Exprvinent Station, who has <hown that Carbo-
Dvedvates (sugs, as alieoses milk sagar and molasses) act as an
antidote against the poisonous setion of prussie acid and the
Prussic aerd vicldine wlieoside. The presence of sugars in the
first place retards the action of the enzgme n liberating free,
prissic aenl ; and agmng prssie actd unites with sugars to formy ¢
Jess potsonous addition produetss Tre Avery recommends, there-
fore, to oive toan animal <uffering ronn sorehune poisoning. I a
civse that it comndivion =till allows nedieal treatinent, a strong
solution of glicase svrup or molasses 1 or, again, a lavge quantity
of milk, Aetuad experiments Teve <hown that an animal could
b f_ri\'«-n o Lree dose of prave ]H‘H\.\’iv acid, up to three tinés
e fitatl dose i wlieose was viven at the same tine : the animal
Do very sick, hut <till reeovered, Farmers have, therefore.
a fairhy st renedy i molisses for these enses of polsoning.

Treacle is aeloap and valuble catde food m ahiost any country,

. . . . 1. \ -
psprelnlly for swectening Bl chiali and sueh ke fodders.

(A. G B

Sovri Araoy Locrst Fesarss o Ax mentioned m n‘f(n'mer
i»«lll‘ (tlj/z‘/.t"//f”;"l/ Sovridd 1"/‘ [/vf/r"/. \71\1. ]1 F.'m‘( 2 pJOS
Al THaTh experinents with the fungus received under ﬂns‘
e from South A have faled to show that it is capable of
Killine Indian loeusts and - grasshoppers, A reeent publieation
ol the Pransyaal Department ot Agriculture (Leatlet No. 3.
Division of Botanv, 1907) helps to cxplain this faitare. It iz
ahawr that the eue natural Jocust parasite in South Africa is a
different fungus (0 Ko Gl ") to that which has been
distributed 1‘1ll(ll‘l' this name (0 Howor eaitiosus . The tl?rmor,
while a deadly enemy o locusts. has not o far \w-\n ouhl\'n.ted
artificially and henee is not available for syxtematie use against

these pests The Tatter i probably quite harmless to locusts and
ese pests, i A
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most likely only graows on their dead bodies after they have been
killed by the tormer or have died from natural eauses. Ax the
latter ix the one which has been widely distributed for testing in
India and elsewhere, it is not surprizing that no good results
were obtained. [t would be mteresting to know whether the
true locust pavasite © Enigpoer 0yl oceurs in India, ax up to
date it has not been tound.  Any one who observes locusts or
o i numbers from o evident eause, would

grasshoppers dying
conter a favour b manediately sending speeimens of the dead |
Jocusts to Pusa tor examination.  Unless, however, some means
can be found of cultivating the fungus artilicially, it will rot be
practicable to attempt to disseminate it on a lavge seale, - (BT
Brrier.)

Tue Srreserw oF Wuear Frovw Tn the Sowrna’ of Ay
eslprred Sevewee, Vol TI Pare 20 of 1907, Mre. T Bo Waond details
the results of an experimental nvestigation on the cause of the
strength of wheat Hours. To what thix strength is due is amatter
of much discussion.  Chemical examination of flonrs has so tar
led to very little increase of our knowledae of the subjeet. Sinec
Biffen has shown that ~~trength ™ ix a0 Mendelian - character,
that is to =ay heveditoy,” the question of ohtaining strong
wheats seems to rest in the hands of the plant breeder,

The size of the loaf of course fft-[wm]s an the streneth of
the flour from whieli it i< made. My Wood shows that the faetor
which primarily determines the <ize of the loaf which a tlour
can make is quite distinet.  Flonr contains a certain anount of
sugar, but it s also eapable of forming more sngar from the
stareh  which it coptains by reason of s diastatic power.”
This « diastatic power” is due to the presence of the ferment
dinstase which ean convert starch to sugar.  The paper in question
shows that the size of the loaf depends in the first instanee
on the amount of sugar contained in the flour together with that
formed in the dough by diastatic action.”  Mr. Wood propuoses
to measure these amounts by incubating flour ‘with yeast and
water, and collecting and measuring the ecarbon dioxide gas
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evolved diving 24 hours. Tt s the amount of vas evolved in the
latter stawies of fermentation which more directly  deterniines
the size of the Joat Tvis probable “,t}lz\I the .\j}lﬂl);f of the loaf
depends o the physieal properties of the ¢luten --(H. E.
Asxerr)

[ ossEs 1IN MakING avs ~Torixe Fary Yasp Mavcee.—In
the Joiruedd 1_//' Aogric altipal Sedepee, Vol T Part 2, Mr, T. B.
Wood diseusses the canses which vive ceke-made dung a high
repitation among practieal men, The anthor’s  experiments
<com o establish this r:«pute{linn o a eherieal point of view,
and they offer us the prolabie explanation, [Te <hows that there
iw el more anmeniaeal nitogen in dung from cake-fed am-
aals theo from animals ol onoapeor dict. Thix form of nitrogen
is veadily avadlable for plant food and praduces o vigorous effeet
oh the clrops 1o which TR ;l!r|r]i:-(1. At tlie same Ti]]le cake—madr
Jung i tonnd to be oo readily formentuble than dung made

£

b=l

from pooter fornls,  Consequently it i~ more iable to loss durin
stornge, il this loss falls ehietly on the readily fermentable
ammoniead nitrogen

The aathor coneludes thar in ordinary good farming one-
half the nitrocen of }nm-h;m-«l food< ix recovered in the dung.—
(LB Aswer)

Probeeroy o Try iy Ixia—The annual statisties of, the
production ot Tea i Tudia have vecently been published by the
Commereial Intellicenee Departiment from which the fpllowing
main features are taken,

Phe total avea, LSS aeres, s only slightly greater than
that of the precading year. bt the inerease since 1885 has boen1
&5 . The total production now stands at 240 million pounds, of
which nearly the whole ix exported @ the United Kingdom is the
chief <'n.-‘1m.nvr and takes 737 The inerease in produetion since
1sra ixen6 . The «pl:n:lit.\' of green tea made is only nominal

and does not appear to he increasing.  The quantity of tea

consumed in Todia is cetimated at 7 million pounds.  The prices
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of the last vear were appreciably better than in 1905 for all
qualities and in all distriets,.  The eapital invested amounts to
about 21°8 erores of rupees, and the number of persons enmployed
15 close on half a millinn.—(.].. Warrer LEearaer.)

Ispiay Dyves— Ina vecent Mamoin™ of the Asiatic Soctety
of Bengal. Mr. E. R, Watson details the results of <ome fnterest-
ing experiments which he has made on the fastness or permanenee
of indigenous dyes of “Bengal when exposed to the influcnee of
light. soap. alkali and acid and which he has compared with pure
artificial dves.  He finds that some. such s = hakalu ™ (ex
Casalpivia sappnd), > manjist ™ (ex Robio copdiglia) and
“eatechu™ (ex dearia vateehid, whilst not ranking =0 hich as
turkey red, compare very favourably with the ereat majority o’
svnthetic products.  Latkan {ex Blo opellana), red sandal (ex
Werocarpins sottoeldivns) anad padauk (ex Presocaipns daller, iondes)
fade <o readily on exposure to licht that their value ix only
ttominal, whilst some dves sueh as © turmeric ™ ex Curegpn
longu), “kusum fex Corpthepns tictorinsg and = palas ™ (ex
Butea frondosa) ave extremely veadily attfoeted by all ageneios. —
(J. Warter Leatuer.)

*
*

LEear )L\NL‘I(E.~~;l/n‘n/u,»'~' of the value of leaves o~ a
]l]él]lh]‘_‘u the Februry issue of the Queenstand Ageicoltusd
Joyrnal states that it has been proved by Grandeon and Henry,
two -of the Naney Professors, that hesides serving ax food for
earthworms and other orzanisms, the activity of which keeps the
soil porous, friable and superficially rieh in nutritive mineral
matter.” dead leaves fix atmospherie mtragen to the extent of
12 to 20 Ibs. per acre annually.- (T. F. Maix,)

2
-

Corrox iy Wesr Arrica—The British Cotton Cirowing
Association have issued their Second Anmual Report deseribing
the experimental work which they have earvied vut on the West

* Val 11, Noo 3 price Ke 1.
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Coast of Afviea, [t appears that the Assoclation have seven
plantations in the three distriets of Western Atvica, eiz., Southern
Nigeria, The Gold Cosg and Lagos. The Report does not take
ANerY optiniistic view of (fe prospects of cotton i those parts,
especiad v in Southern Nigeriae where a species of Insect, one of
the hollworny class, his v 1'nuglft havor among all varieties, native
as well as exotics The cotton scems o have suftered consider-
ably from o miber of useets and funguid diseases of which the
“hollworn ™ and = blight” have done the most danage, ;

Duduing frons the few results obtained up to date. none of"
the varietios of Euvption cotton are likely to prove successtul,
trials Tive heen mide with Yennoviteh, Abassi and Metatiti with
very disappointing vesults~. A few of the native varieties have
civen moderate outturns, but some of the Americans have aiven
much the hest results,

The ywoportion of Tt to seed appears to be fuirly satistactory
I ot cases and prices cquivalent o those carrent for Middling
Anericans have been obtained. ’

While the report on the whole takes a somewhat gloomy
view of the future of the cotton industry on the West Coast of
Africac 10 must uot e forgotten that the experiimental work s
stll i its inital stages, and the results obtained up to date
cannot be regarded ax altogether final. —(T. F. Maix.)

-
x N

My Carree Spow, 1907 This Show ix held in connce-
ton with an ol established annual fair oo which large numbers
of cartle e bronght Tn May 1007, about 16,000 caztle were
brousht for sale, Selections were e fron these and only the
best animals were adimitted into the Show enelosures. These
consisted off

68 pairs of bullocks,

12 breeding bulls,

4 cows,

02 Jellieut bulls,
The Show \\':l.\“ orginised by the Madura Distriet: Aovienltural
and Industrial Association, assisted by the Agricultural, Revenue
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and Police Departients, It wasx not very successtul this year

and it ix elear from the report that the exlibitors were somewhat

suspicious as regards the objeets ot the Show.  The Connittee

are bent upon popularizing it, and prejudices will disappear in

time, At these lrge annual thies, whicls are conmon in many

parts of India, there ave great «»Ip[ml'tulli[in-a tor (lumnnxtrutiug

agricultwral facts which may prove of great value w practical

agrienlturists. I would, tor nstanee, be cisy to show by lantern

slides the life histories Bt particalar havmtul inseets, and it would

“not be difficult to deseribe the netual damage done and vive an

estinate of aetual los< and thie means ol combating it. The

:X:_:‘l’i(‘ll]tlll‘zl] l)(‘[i:n'tlm*llt conld moreover have an exhibit stall

for specimens of erops, inplemnents and sucls Tike, which had been

proved to be specially valwable e particnlar disteicts, with ane
educated attendant i chavge fully qualitied to explain all cirean-

stnces to the people i their own danguage. The value of
demonstrations of this Kind camot be questioned

© In some parts of Indic it s 1 know, very hard to overcome
the prejudices of agricnlturistss o tes antiquated  traditions
will disappear wnmony agriculturists everywhere. The Association
will doubtless wim to extend the scope of the Show ta nefude
exhibits of all kinds of agricultural produce sheeps gouts, but
fnluci and particularly vonng stock.

In the Canal Colonies of the Punjab the new Colonists show
grea emulation iy exhibiting, at an annual faiv, the produce of
their - farms. their eattle, horses, et The Lyallpur Fair, for
mstance, » is readly a0 week T wlieh combines, ina vy practieal
way, business with pleasure. The Colonixts, eneourazed by the
Colonization Ofticer. sare aneonmionly keen on sports, but they
are alzo uncommonly kecn to sell the produes of their laids and
surplius stock to the very best advantage. and both objects are
attained. T sugest that the Lyallpoe i provides an objeet
lesson for other parts of Indi,

It s sugoestive that 92 of the entries at the Madura Show
were bulls which are reared specially for - Jellicuts or Thamashas,
A game is played with them which may e deseribed as bull
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bartering.  The more spivited and fieree the bull is the more he is
valued, 1T believe that if the Exceutive Connnittee took a
special interest e these and othier pastimes and encouraged them,
it would be easy to develop the Madura Show into a sound
annual aevienitead exhibition. I the Sahib gets I touch with
the people over thir sports and pastitues, he will easily intluence
them inother ways.—. Lprrox.)

»
i -

Tie Cenrivarion or MavceL WenrzkL. —(Agricultural Depart-
ment, Bengal, Leattet Noo L of 15071 ~Good results have been
obtained n several parts of Bengal, with this crop, when grown iy
the Rabi seison with irvieation. A vicl loan or clayvev loam
soil s required,  also cood cultivation and liberal nmanuring. A
neavy dressing of cow-dunye and two to four waunds of connmon salt
are recommended. Two o five seers of =eed <hould be sown per
acre dtany time o Novenrher to February, i rows two feet
apart. The plants should be singled out @ oot apart when they
arc vy establishods The crop s haevested when the Teaves
turn vellow. the roots being pulled by hande They can be storedl
o heap under cover and when fed to catde <hould be sleed
with a choppers The Ladlet makes o mention of the vreat
obstaele to the ealtivation of this erop, 1ts lability to destruetion
by inseetsowhicl attack it seriously o this country. The crop.
at Pusa Tt seasons welehed less than 20 tons per acre or about
hadl s veadly wood crop in Eugland —(Evrror. )

+
v

Coxservariox  or - Manvke—-(Agrieultural - Department,
Bengal, Leatfet Noo 7 of 1907). —This Teatlet deseribes how  the
dung and urine of eattle should be conserved, Tt ix pointed out
that the phosphoric acid is in the dung and dhe available nitrogey
and potash in the arine, and as these are the most valuable con-
stitwents in manure, they should not be lost. Cattle stalls should,
therefore, he so made that the urine runs off into a receptacle from
which it is added to the manure heap or pit or at onee applied to
the land, A ])it. is recommended for the storage of 1.\\:\1\\\1\3 both
liquid and solid.  In districts ol heavy rainfall the pit should be
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rooted, and  to prevent exeessive heating, manwre should  be
packed down tight in the pit as oceasion requires. 1 a mavure
heap must be made m the openat should be wmixed with carth
and covered to a thickness of six inches with loamy soil - -
(Eprror.)

Exsieace ror Fopoer - Agricultwal Department,  Bengal,
Leaflet No. ® of 1907) - A statenient of the processes occurring
m the making of ensiage and the tnperatures, ete., required 1o
make the best quality.  Direetions ave given for the preparation
of simple silos i two forms, the stack silo. the pit =ilo. The use
of & thermometer i determining temperatures is reconmiended
and careful diveetions are given to prevent dinage Trom water.
Maize, cut when nearing macariey, and juwar, cut when the graiff?
s formed but not vipes are veeommended tor ensilage and the
:langtxr of poizoning fron vouneg Jawar is pointed out,

The leatlet contains vaduable iuformation scareely suited to
any but a very advanced fomer, who conld aoderstand the use
of the thermometor aned the ter 110 1 {(kprrok.)

Boxesear axo Savrerriee s v Masvre vor Pappy, (A
cultural Departient, Bengal, Leatlet Noo 10 of LY )~ Seloeted
raiy:(ttsuf the Burdwan Raj were supplicd with boweneal aud
.\:altpup‘(- for applieation 1o padddy o the rosudts obtained shiow
that, where the manure was used, the averese onttiurn per bivha
was D3 mannds of gradiand 182 s of st against 600
of graie and 99 mamds of st frong wnmanured land, The
cost of” the manures was R 4 por Lighe (1 maund of howemeal,
10 seers of saltpetre), while the incrersed return is Be. 25, show.
ing a clear net increased vield of over Re. 20 per bigha, There
is no doubt that experiments have proved that honemeal has a
special value on the paddy ficlds of Bengad in comparison with
arable areas in other Provinees, (Fvon

.
LR

Rusras mue Poxaan, 190607, The eold weither was longer

than wsual with ek rin wl a very large number of cloudy
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days in the last fortight of I”eﬁruary and in March. The
consequence was that the erop was late by quite a fortnight by
the end of Mareh and there was a eonsiderable amount  of
rust.  The weather chianead on the Tast day of March suddenly
becoming very ot for ten days. The result was that the erop
vipented wnmaturally fast and produced weak and shrivelled graiun.
Thix view s T think, faivly well confirmed by the fuet that the
iate wheat <utfered most and in mrny cases the ears were quite
harren.

As regards the prot plaved by rust T think it would be a
very dithenlt thing to separate ont jts specific shave of the damage.
Where it eame inwas T think. in weeden g the plant and making
W less it to cope with the sudden change of weather. The same
gdecurrenee ook place some ten vears ago, but I cannot give
detivite: particulies. ATV know is from hearsay. 1 consider
that the crop here under sinilare weather conditions would be very
hiable to again sufter in the sane way, Itis fairly certain thar
vust was not the sofe faetor i the loss hut T am quite suve that it
played an dnportant part inoi In the Colonies the total
shortage is probably from tew to fifteen per cont, on the first <own
cropand from twenty to thivty per cent. or even more on the later
SOWT 1')'()‘!.

Fthink that i the weather had warmed wp - gradually we
would probably have had a normal evop, My opidon i< that an
ordinary healthy erop proteets itselt from the etfects of  the sun's
heat by evaporation, but that a rusted crop has not the same
evaporative power and consequently sutfers badly. I.thnn( a
healthy erop might have vesisted asudden change ol temiperature.
I[f xo. the whole damage was eaused by rust. We have
anfortunately not enoueh data to do anything else but guess, but 1
think the ‘w-” taetors were undoubtedly reathes and postand their

separate effects cannot, T am atraid, beisolated. (S, Miaax.)
K
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Masvar of Irrieamox Wernns, By Ko A0 Morosy, e <.
Collector of Goraldbpor. (Bulletin: Noo 22 of the Depart
ment of Land Records and Agrienlture, United Provinees,
Price, 12 annax?

In this manual My, Molony goes dnto great detal when
discus<ing the principles which nnderlic the scienecof \\'vll—iml'in;_:"
Having first deseribed these in populae lancinage, the author
proceeds to treat the subjeet o thorouchiv seientific manmer,
devoting <cparate appendices to the more tmportant theories
mvolved.  Much space 1s also given to detailed instruetions as to
now each piece of work. in the constrmetion of different kinds of
wells in the alluvial tracts of Novthern Bodiae is o be carried our
it 15 probable that the ordinues reader, wiadded by ocalin demon
stration, will find this part of the ook somewhat ditHealt o
ﬂu”n\\'.

The substance and material contwned and diseussed in the
hack are all that could he desived. but Meo Molony and his
publishers can scarcely be congratulated upon the way in which
the book has been produced o while reading througl the text one
cannot but be struck by the want of differentiation between that
which is fmportant and that which i< comparatively not so.
other words, there i nothing to cateh the eve of the reader. and
henee he has to rive the greatest attention in order to follow thy
explanations and soguments whicle e laid down. If only a
few of the more salient poiits, such as the debinition of spring
and percolation wells, had been giver in bold type, the value of
the book would have been much enhanced.
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There 1s, in fuct, @ want of crispuess about the whole get up
of the book which has the offeer of minimising to a4 very great
degree the Tmpression Teft on the rewders nind, which is fully
merited by the matter discussed in e text.—(T. I'. Maix)) )

Trrosrormy Cacao o Cocons Trd Borasy, Cornivatioy, CHEMISTRY
avn Diseasess By Hewserr Wianr,

Messk< X0 Moaoud Jo Ferguson have recently brought out
this work amd throngh i Mro Weight has cviven us a useful
contribution on this im}n»\n;mt imdustry. The author has endeay-
oured thirougkout o colleet all useful intormation upon  the
subjueet snd to present to the reader inac coneise and svstematic
manmer a full aceomnt of the Cacno industry as at present
cirvied o ot ondy e his o own country of Cevion bt
also in all the Caco ]vl'whl('il\; countries of the worid.
The publication covers the whole field of this industry. The
author commences with @ careful summary ot the world's Cacao
producing countrivs tosether with the climatic and other conai-
tions prevailing thereln and then proceeds to deseribe the varietie
of this erop which wre arown i each. Mr. Wiight then goes on
to treat hix subjeet from all its ditferent aspeets. first, as regards
methods of cultivation, with referenee to which he diseusses at

conxiderable length suell important poines as soils, shade, praning.

grafting, harvesting, curing and the hke. This portion of the
book ix eminently suired fer purposes of reference, the vagions
practices heing brivtly bat sutlicienty diseussed under the heafings
ol each particnlar country coneerne d. The writer next aevotes a
chapter to the Chewistry of the Cocon tree. in which hie gives
nwinerots analyses showing the relative anmunts of plant foods
removed by cach portion of the plant. whether stem, leaves or fruit.

This serves as o tuseful introduetion to avareful essay on the
inportant subject of manuring, Probably the Iil;l'llh‘l' \\i'l] tind
these chapters, ef:. Nos. NI and NTTE the most interesting as
the anthor fully illastrates his views and contentions with the aid

of experimental results ohtained in countries distributed all over
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the world. = A chapter on insects and fungoid diseases follows
with usetul suggestions and instructions as to how these eneniies
are to be resisted and combated,

Mr. Wright appropriately concludes hix book with a summary
of the trade and present position ot the Cucoa Industry in whien
e amply demonstrates by means of figures how rapidly  this
industry is inereasing  and developing not only in old Cocoa-
producing countries but also in new regions hitherto wknown to
Cocoa cultivation  The text is suitably illustrated with 18 plates
showing typieal scent= in Cocon cultivation — (T, F. May.)

Report or THE  Aumicvenroran Srtarion, Pavve, Manias,
ror 14905-06. By C. A Barser

Tue First Seientiic Report of the Palur Agriculturai
Station, Madras. has been recelved at the other of the Inspector
Gieneral of Aenieulture o India, Mro €0\ Barber, Econonne
Botanist to the Government of Madvax, has prepared this Report
and has devoted himself mainly to civing a justitication for the
Cestablishment of an Experimentad Farm in the South Aveot
District. - My, Barber explains that the object of starting this
Station was chietly to study the groundnut and sugareane crops.
The former ranks second only to paddy in South Avrcot and the
latter provides an industry which has greatly declined inrecent
vears,  Mr. Bather makes out a strong case for the urgent need
of sientific assistance in which these erops stand. During the
last 20 or 60 years, the groundnut industry has heen suhjeet to
great fluctuations in point of area which steadily inereased until
1892 when it rapidly declined only to vise again in 1899, and to
continue increasing Wl the average aereage under this erop during
the pertod T90T—1906 was 1o less than 300,000 acres.  An inves-
tigation into the cause of these  Huctuations together with a
careful study of the more serions discases and insect enemies
of this crop is now heing systematically  carried out.

Sugareane, while never accupying very liage acrcage, has
always been grown in all parts of the distriet, but the arca under
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this erop has greatly fallen off withm refent years. »The fate of
the industry has always been elosely lound up i that of the
Buropenn Crastung Millsc and the low prices raling for sugar
during the Tast few years has r:ul’np»;}]ed the ovners either to stop
vorking these mills or offer Tower prices for the canes and hene:
caltivation has deereased. The uu])' remedy for such a state of
atfairs 1% to produce o better 't{un]ity ol cane and now there 1= a
areat denand for vomd seeds Tt is boped. therefore, that the farm
may prove i wselad medinm for che supply of the best seed cane.

— T F. )L\IN.)

Avconon as Ferno Bronerny Noo 277 or tue Usirep Srares
Deparrvest or Nonrervrne. By Loess axo Waoonwann,
Trose interested inoib or cas enaines will find mueh inter

sting information in Bulletin Noo 277 of the U8 Departinent off

Avricaloare, recentdy compiled by Messeso Lucke and Woodwaed,

Thoush the Balletie s written with the primary object of disctiss-

ing the prospects of aleahol as n IOLIVe powel, Yot there s o grett

dead of deradl treating of the construction and oechansme ot all
the more inportant B pes ot envines now upou the American
market. The Bulletin s written with the objeet of  givine
assistitnee (o e Nnevican funmier who ds presiwned to have
litde or o teehuteal traning e engineering. The choree of
fanguae and use of termes s therefore, of wosimple, casily ander-
stood manre, The teat s iHustrated droaghout by diagram.: and
should he carefully read by those who intend to purehase saeh an
engine. The use of eohol as o tuel has been rendered possible
through the abolitin of the duty previously Tevied upon this
article. [t Appears that the inmedinte prospects o aleahol
replacing kevosene, asoline or the like as a fuel for these engines

s somewhat remote, but there seems & distinet future for it in

those districts where transport of fuel is expensive.  In sueh our-

of-the-way places alealiol possesses i great adviantage over these
other fuels in that it aar be manutactured on the spot from annual

erops sueh s the molasses of sugarcane or from maize. The cost
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of manufeciwing a galion of aleohol from these products is
estimated at 6 annas or less. The ereetion of a small still does not
seemn out of the way, v\ln:cizl”'\' in pzn'{s where the l_:u-n}wr.-ni\w»
systenn has come into vogue,

Recent trials with motor cars show chat aleohol cannot hop:
to compete with g"zlm]im- or Kerosene at present prices, hut the
ehief advantages clatmed for it over these fuels is the absenee of
siell and the higher temperature 4t which ignition takes place,
thus l‘endcl‘iug vreat NtL‘lll‘i()' from tire. The latter character
éminently stamps adernol as amost desirable fiael to use in ships.

-

It appears that engines construeted for gasoline or kerosene e
e run on - aleohol quite well without any material alteration in
thetr construction, but greater eficiency is seenred it o tew winor

adjustients are made — (1. F Maix )


















