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THE ORIGIN, PLAN AND PROGRES
OF THE SAKRAND AGRICULTURAL-
RESEARCH STATION, SIND -

With the adoption of the Sukkur Barrage Sche:

the enormous increase in the irricated aren in Sina

will result from its completion. a whole series of new ae
tural problems will arise in the proviuce, the solution of wuicn
cannot be certain from what has hitherto taken place either
in India or in any other part of the world. This was antici-
pated from the beginning, and will apply to almost every
part of the area which is expected to be commanded by
perennial water. But the arca in which the results of the
application of such perennial water are most uncetain is that
very large portion of Central Simd, hitherto either receiving
no water at all, or receiving water in the inundation season
only, mostly by lift from canals or their branches.

While, therefore, it has been felt that investigations into
the agricultural results of the application of perennial
irrigation water, and the methods required to make this a
success,—are needed in every section of Sind which will
receive the new supplies of water, yet the most urgent need
scems to be in this very large area, supplied from the Rohri
canals, now under constraction, in the Khairpur State, and
in the Nawabshah and Hyderabad districts.

The scheme for the utilization of the water in this area
which has been adopted as the basis for the future is known
as the “ Baker-Lane " Scheme and was issued in its complete
form in 1919. It provides for a complete revolution in the
agriculture of this arca, in at least the following three
particulars:—

(1) Whereas in the past, only about one-third of
the area, which was in a condition to be cropped, was
put under cultivation® each year, the new scheme
proposed that four-fifths (to be accurate, St per cent.) of
the commanded avea should be under crop each season.
This practically does away with the system of fallows
which are the basis of present agriculture in this part
of Sind.

(2) Whereas in the past, the supply of water has
been limited to the inundation scason, and hence only
kharif crops (i.e., cotton, bajri, jowar, ete) have been
P 2506
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f-it is proposed to put two-thirdg d»ﬁ&&gapped «8nthe land, add not only one as is proposed in the Baker-
L year under rabi crops (largely wheat§ and the - ﬁ_"f?‘“Lane“‘Scheme.

\Oc:"" er only under kharif crops. = T e <7 . : "It was from considerations such as these that a Com-
l Whereas, hitherto, except near the tails of the mittee in Karachi eaily in 1924, presided over by the then
wor(ll{esd l)t)lfliax‘:;zétlfr()l-hgillgii]eﬁ-fgiettlge Sf“lt’l)huhaby lifts Commigsioner-iu-Sipd (Mr. J. L. Rieu) recommended the
supplicd will be by flow audl :vill | e udui;; ’ev-’mtter esb.abnpp}nen‘t of a first plnss agriculbtural research stamo_n n
the land : 1 poured direet- on tQ thlsmr‘él_ﬁ, where perennml water pould_ be falready obtmn_ed,
) : ahd which was in a representative situation,—to examnine
It may be suggested that what is essentially the same . and investizate, in advance of the supply of water, sowe of
agricultural revolution as is proposed in Sind, has already " the points already raised, and at the same time try and lay
actually taken place in the Punjab, and that the canal - out the methods which will enable this area in the future to
colonies there, working on a systew not widely differing from "~ be cultivated to the best advantace, having regard to the
that proposgdz are now among the most tlourishing parts of proposed conditions of water supply. Many difliculties
lndm. This is so, but there are a number of matters in mtervened in the carrying out of this reconnnendation, bub
which the .analogy is by no weans perfect, and which mnay the site recommended by the above commitlee at Sakrand
mwake the Sind problem a more difficult one. These are as was, ultimately made available, the land was cleared of jungle
follows:— and arrangewents for a pumped water supply were made in
(1) The arcas in question in Sind are very much the latter part of 1925 and early part of 1924, and crops were

more deltaic than those in the Punjab, that is to say, grown in the kalrif and rabi seasons of 1926-27,
they h-we.a much more stiff and compact soil, far less The land available for the experimental station at
easily drained than is the case in the greater part of the .« o Sukrand forms a tongue of high land adjacent to the Sakrand
Punjab colonies. . “dhand or lake, which being filled with water from the river
(2) The areas in question in Sind have subsoiks -+ JTudus during the inundation season, normally retains at
Lwater, sometimes fresh and sometimes salt, already, at Jeast a certain amount of water throughout the year, and
@depth of from 25 to 40 feet, and therefore, it may be forms the main source of water for the contemplated agricul-
f§ more easily liable to cause water logeing of the lower tural station. The entrance channel for the water has been
arfas, it large quantities of additional water are turned immproved and a regulator constructed and it was estimated
s O to the land. R . by the Irrigation Department that ic would be possible to rely
/' (3) The soil throughout is highly impregnated with on getting a supply of water from the river in each year by
salt, the quantity being very considerable even in the June lst.  In 1926 and again in 1927 this has not been the
areas where cultivation is already carried on, and it will case, no water being received in the former year until July
not, in the more compeact soils, be possible to remove it 15th.  This water is then used by pumping, for which two
so casily as in the lighter lands to the north, stewmn engines are provided, each of 14 to 19 B.LP. The
() Experiments made, hitherto, at Mirpurkhas mazimum litt from the dhand to the distributing tank is
and elsewhere in Sind where perennial water has been 33 feet.  The water 1s very soft and 15 practically free from

available, have suggested that under a system of cropping silt throughout nearly all the year. i

such as is proposed, the fertility of the land will rapidly
decrease,— unless large amounts of manure are available.
Such large amonnts of manure will only be availuble if

As a resource in case the supply of water fails a tube
well has been constructed on the station, the boring made
being 12 inches in diameter. Water was struck at 29 feet

th? propesed scheme of cultivation is altered,—.—and if from the surface, and the boring was continued, in sand, to
animal husbandry forms a much !urger part of it than 140 feet. There i1s now 89 feet of strainer, recuperation is
has been e.‘ipected, or 1f recuperating crops like berseemn excellent, and a centrifugal pump placed 28 feet below the
are grown to a much greater extend than is at present ground gives a regular supply of 300 galions of water per
proposed, necessitating in many cases two Crops o year minute without difficulty,

- _—
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The analysis of the dhand water and of the tube- well
_water has given figures as follows:— -

Sakyand Dhand Waler Tube Well Waler at

R (29-10-1926) Sakrand (30-6-1926)
Parts per 100,000 Parta per 100,000

Total solid matter 17-2 436
Calcium Carbonate ... 58 224
Calcium Sulphate 4-1 .
Magnesium Carbonate ... 35
Magnesium Sulphate ... 39 85
Magnesium Chloride ... 07
Sodium Carbonate 19
Sodinm Sulphate 07
Sodium Chloride 03 417

Such is the water supply which will enable us to imitate
the conditions as they will prevail under the Sukkur Barrage
in Central Sind. The land itself extends to 234 acres undnis’
all above the present highest inundation level. A ’portion
Las been occasionally cultivated, by lift, from a channel from
the Dad canal, and at the bighest of the inundation the
mininum lift has been about 13 feet. Most of the land
however, has never or very rarely been cultivated and wus’
covered with somewhat thick jungle, chiefly kabhar or Jhar
(Saleadora), kandi (Prosopis spicigera) and klirir (Capparis
aphylla).

The more I sec of this land, and compare it with the
very large areas of waste land in Central Sind, the wmore I feel
that it is a very typical site, and that methods and crops
which succeed here are likely tosucceed over very large areas
and the difliculties which arise here are those which al;(;
likely to be found in the greater part of the country.

The .soil, as almost everywhere in Central Sind, is a fine
alluvial silt. It drains with fair ease, but only slowly. All
over, 1t contains a good deal of salt, and in some parts so
much as to make it unfit for growing crops. A careful.
though rough, survey puts the proportion of the agricultural
station which is too salt to grow crops without special treat-
ment at 20 per cent. It has been suggested that this is
higher than is generally found in the waste lands of Central
Sind. On this point it 1s impossible to say,—for no one
knows in advance of a regular survey. Unless the presence
of salt (Falar) is very pronounced, it is impossible to judgo of
its amount or of its importance in any particular area without
an actusl analysis, or until irrigation is actually applied. As
this s one of the main features determining the value of

. LV ]

these waste lands, any system of classifying them without
waking such analysis leaves outone of the very large elements
which determine their fertility.

One point seems very striking. It is nearly always the
highest land which is the most salt, and though there are
variations almost every yard, yet the lower lands are, in
general, those which are most easily brought under regular
cultivation. I will; return, however, to this point later.

The Baker-Lane Scheme of Irrigation

Such is the land ‘on which the Baker-Lane schcme of
irrigation for the Rohri Canals area is to be tried, and it is
necessary, before going further to describe in somewhat
greater detail, the plan which is proposed for cultivation
under that scheme. :

In Central Sind, every area of land under command of
the canals will be divided so that in any year— :

(a) 19 per cent. of the land will be fallow or not
under agricultural crops. This inciudes the land under
buildings, roads and channels.

(b) 27 per cent. of the land will be under Aharif crops.

(¢) 51 per cent. of the land will be under rabicrops.
There will be exceptional cases where actual perennial

crops will be grown, where fruit will be cultivated, and the
like, but over the bulk of the area the above is the gencral
plan.

Thus, except for the area which does not in any year
receive water, all the area will be under one crop each year,—
two-thirds being under rabi crops and one-third under kharif
crops.

Now, in Sind, as is well known, cultivation is eutirely
dependent on irrigation water. There is occasional rain, but
it cannot and is not taken into account as a serious factor in
growiug or the maturing of crops. Heunce, the water avail-
able for irrigation purposes determines both the characterand
the extent of the cropping. In the present case, the Baker-
Lane scheme provides for certain amounts of water for cach
class of crop. Thus:—

(a) One cubic foot per second of water (one cuscc)
flowing continually at the cutlet from a canal or distribu-
tary into a field is supposed to be enough to ripen
50 acres of rice iu the given season.
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(b) One cubic foot per second of water (ore cusec)
flowing continuously at the outlet into a field is supposed
to be enough to ripen 100 acres of kharif crops.

(¢) One cubic foot per second of water (one cusec)
flowing coutinuously at the outlet into a field is supposed
to be enough to ripen 200 acres of rab: crops.

The meaning of this is not perhaps very clear, and I will
'y and make it wore intelligible. If a rice crop is on the
round four months, the amount of water allowed for it will
e 56 inches deep spread over for the whole area. This is of
surse put on in small amounts daily at first, then every
scond day, and then finally every five days. DBut the total
‘ater it is estimmated under the above schemea to require
-ould form a depth of 56 inches over the whole .of the land.
'here is, however, very little rice to be grown under the.
jaker- Lane scheme in Central Sind. Other klarif crops, of
‘hich the most important will be cotton, Jowar and bajr, are
lowed half the above amount or a depth of 28 inches of
sater over all the area, again aliowing four months for
ipening,— while 7abi crops are supposed to need a depth of
4 inches of water to bring them to maturity.

The scheme I amn trying to describe does not specify the
1nount of this water that should be given at each dressing.
July the total quantity is specified, but in making it the basis
f any attempt to judge of culbivation under the Sukkur
wrrage conditions, [ have taken the following as a standard
nethod of application :—

(1) Rice (4 months crop) 4 inches of water before
transplanting, 2 inches on the sameday after transplant-
ing, 2 inches on each of the succeeding three days,
2 inches on every alternate day for six days, and there-
after nineteen dressings of 2 inches of water at intervals
of five days (total 56 inches). This, ot course, excludes
entirely the water required for seed beds.

(2) Ordinary kharif crops (4 months crops) 4 inches
of water for soaking the land before final ploughing,
9 inches befere sowing, and 2 inches thereafter at inter-
vals of ten days when needed (total 28 inches).

(3) Rabi crops (+ months crops) 4 inches of water
for soaking the land hefore final ploughing, 2 inches
before sowing, and a further 2 inches at intervals of
twenty days when needed (totul 14 inches).

r

{

~ The actual method of application is simply arranged to
make a standard, against which the necessities of any crop
can be compared.

Purpose of the Sakrand Station

I have thus indicated the kind of land and the amount
of water that will be available in Central Sind under the
Sukkur barrage scheme, and it would be the purpose of any
experimentul station that is established in this area to try
and obtain reliable information on a series of questions to be
answered which were defined by the Cominittee which sat on
the subject early in 1924, as follows : —

(1) The best rotation of water to give the maximum
duty for the water without damaging the land either by
the production of kalar (salt) or otherwise. In this
connection the use of water for the cultivation of legu-
minous crops may be emphasized.

(2) The best rotation or series of rotations of crops’

which will enable the maximum returns to be got
the l1and without damaging it, while at the szgne ftl;(r)nn(lz
maintaining its fertility.

~(3) The production of the types of crops which will
give the best .results and maximum returns under the
barrage conditions, especially types of improved cottons
and the methods of ensuring that these shall be grown’
in the best possible manner.

(4) The best way in which the land can be tilled
ugder the new conditions, whether by cattle or other-
wise. 1f by cattle, the chief problem is as to how the
necessary fodder for the cattle can well be produced
when the waste land available is largely reduced. If
otherwise, then how far can the necessary manuring of
the land be done in the absence of cattle or withalargely
reduced supply of cattle.

(3) The best methods for preventing the develop-
m(?nt.of salt (kalar) in the land, the best methods of
utilizing land containing a limited amount of salt, and
the reclamation of salt land. ’

It is quite obvious that an extensive programme like this
cdn only gradually be worked up to, especially when the
agricultural station where it is to be done has only just been
taken out of jungle. Hence in the period undet report,

¥
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attention has been concentrated on three problems which
were defined at the end of 1925, as follows: —

(1) To determine the crops and types of crops
which can best be grown under the conditions which
will prevail under the Sukkur Barrage in Central Sind.

(2) To determine the rotation of crop and of water
which will best suit the circumstances.

(3) To study the effect of the watering proposed
under the Sukkur barrage on the development of salt.

Now, at the end of a period of work, including one kharif
and one rabi season, and a portion of a second khartf season
we can say something with regard to the first of these lines
of investigation and a little with regard to the other two.

In order to bring the Baker-Lane scheme into opera-
tion, it was necessary to divide the area which could be dealt
with into three parts, two of which will, when the station is
fully developed, be each year under arabi crop and lie un-
occupied through the kharif season, and one of which will
each year be under a kharif crop and lie unoccupied in the
rabi season. Two of these areas, one kharif and one rabi,
have been brought under cultivation in 1926-27, and the
third will be under a” rabi crop in the season of 1927-28.
The land for all these crops, which was very largely under
heavy jungle whose removal was necessary, had to be cleared
and fully canalized, so that the water given to any area could
be at least approximately determined. It was then ploughed
throughout with a motor tractor® to a depth of eight to ten
inches before being finally laid out in plots for irrigation, of
one-eighth of an acre each. :

Beyond this an area of 8} acres was reserved for special
experiments on the effect on the soil and crops of different
methods of applying accurately measured quawtities of water
to the land, especially when the land contains much salt,—
but these will be noted later.

Before describing the crops grown, and the conclusions
reached, it may be stated that we have rejected all the
methods for determining amount of water added to any piece.
of land, which depend on the use of a notch or module. Such’
methods are very approximate. Instead of these, we have
used two systems. 'The first and most accurate, 1s the
delivery of a definite measured quantity of water in a tank

. 1t may incidentally be noted that the actual running cost per acre of' tractor plough-
ing to this deptb, in dry soil, was Rs, 4-9-7 per acre. Counting depreciation, 1 take it
that this ploaghing cost R<, 6-5-4 per acre.

)

to a definite measured quantity of land, through a masonry
channel. This method which is exclusively used for all
experiments to determine the effect of quantity water either
on the soil or on crops, 1s very accurate and the water added
to any piece of land is known within about 0'2 to 0'3 per cent.
The other method is to add water delivered by one of our
pumps at a known and measured rate for a definite time to a
measured amount of land,—throuch a masonry chamnel as
far as possible and then through an earthen channel for the
remainder of the way. The amount added is thus less
accurately known than i the former case, but is probably
much closer than with any known noteh or medule.

In order to determine the suitability of lund similar to
that of which the Sakrand station cousists for a variety of
kharif crops, with the amount of water arrangeq in accord-
ance with the Baker-Lane-scheme, a large number of such
crops was grown on wkat was largley virgin land in 1920.
This put us in some difficulty as a portion of the land was
found to be much more.kalar than had been anticipated
either by ourselves or by the surrounding cultivators. This
shows how only the actual application of irrigation water will
often reveal whether landdoes or does not contain too much
salt for the healthy growth of crops. Unfortunately much
of the land so affected had been set apart for cotton, but
nearly all the other crops were successful with the limitated
quantities of water used.

X Kharii Crops of 1926

We will now indicate the Aharif crops which were
experimentally and successfully grown with the amount of
water used, and any special difficulty met with in each case.

Rice.—"Twa acres of Jand were laid out for rice, on land
which had never, so far as we know, borne rice before. The
varieties used were from Upper Sind (Larkana), namely,
Kangni, Dadkant, Prong,land Jajai, and were grown by
transplanting, using selected seed from the Government
Farm, Larkana. The watering given was according to the
stgndard laid down (page 6), but as it was trausplanted late,
it ripened in less than the four months recognized for the
crop. Three inches of rain was received during the growth
and the water actually received wae thus—

(1) By irrigation «. 44 inches
(.3) By rain see 3 v

Total .., 47

13

B 25065—2
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The seed was sown in seed beds on June 10th, and the
plants were transplanted between July 15th and 21st. In
transplanting single plants were used. .

There were no difficulties in growing"ihis crop with the
amount of water indicated, and (on the virgin land) without
manure. The crops reaped were as follows:—

Variety. Yield per acre of Grain.
Kangni ... 1,384 lbs. per acre.
Dadlkani .. 1572 .
Prong e 2,036, ’
Jajai ..o 1,244 "

These results, though in no way striking in point of
yield show that under the conditions of Central Sind, and
with less than the water supply provided for under the Baker-
Lane scheme the best varieties of Upper Sind rices have
grown without difficulty and yielded at least a fair crop. The
relative shortness of the crop was, we think, largely due to
the delay in' sowing and transplanting,—and possibly, to the
quantity of water being sialler than that usually given.

Jowar.— Jowar is classed as an ordinary kharif crop and
hence is entitled to 28 acre-inches of water spread over four
months. In the present case, the local jowar was used, and
was sown on two acres, on July 23rd, 1926, after the prelimi-
nary waterings described in the standard system on page 6.
The actual water received by the crop, including the prelimi-
nary soaking of the land was as follows : —

(1) By irrigation ... 15 inches.
(2) By rain e 3,

Total ... 18

»

As only 21 months watering were required (the last
dressing being given on October 1, 1926, and the crop reaped
on October 21, 1926), the amount of water needed was con-
siderably lower than the standard taken, but the crop never
showed any sign of water deficiency-

The jowar crop reaped was as follows:—

Yicld per acre. ]
Variety. Grain. Kadbi.

Local jowar vee 2,220 lbs. 4,800 lbs.

This is recognized as an excellent crop, and showed that
under the proposed barrage watering, this crop can be expect-
ed to yield first cluss results, at any rate on virgin land in
Central Sind.

11

Bajri—This crop is the common grain crop in the
neighbourhood and is known to grow weli. Local bajri was

used, and thus it became a test as to what yield could be 4.

obtained with the regulated watering of the Baker-Lane
scheme, on wéll prepared land. The crop was sown on
August 4th (decidedly late) and reaped on October 21th.
The water received during this period was as follows: —

(1) By irrigation ... 12 inches,

(2) By rain e 3,

Tetal ... 15

’”?

The crop grew excellently, except for a few small Lalar
patches, and gave w yield as follows :—
(1) Bajri grain per acre ... 1,496 lbs.
(2) Bajri kabdi per acre ... 1,700 lbs. dry kadbi
and 2,125 lbs. scimi-
dry kadbi equal to a
total of 2,760 Ibs.
dry kadbi.

This erop ecompared with an average of 750 lbs. of grain
per acre obtained by surrounding cultivators, on land exaetly
similar and equally new with the usual methods of cultivaiicn
and of lift water from the inundation canals of which there
was an abundant supply.

Maize.—~Maize is not a common Sind crop, except in
areas near Karachi as a fodder, but it seems one whieh has
great possibilities in Sind, with a regulated water supply.
Two types were, therefore, grown, one from the Deccan and
the other from Gujarat (Panch Mahals). Both were sown on
July 23rd and the crop was reaped on November 10th to
12th, 1926. 'I'he water which the crop received was as follows
4 inches of irrigation being given before planting and the
rest (after the first) at ten days intervals:—

(1) By irrigation ... 16 acre-inches,
(2) By rain 3 "
Total ... 19

1

The Deccan maize grew well, far better than that from
Gujarat. The latter wasneither tall nor luxuriant. The yield
was as follows:—

Yicld of grain per acre.
Decean maize «o 1,200 lbs,

Gujurat maize 130,
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It is clear that this crop needs further investigation and
careful selection of the most suituble variety for Sind condi-
tions. Several types of maize including sowme from the
Punjab are*being tried in the season of 1927, and it is again
obvious that some of these are more suitable than others, but
it is equally clear that some of them have great promise for
the barrage areas.

Castor.—-Among the crops which seem to have considera-
ble promise everywhere, owing to the rapidly increasing
demand for castor oil, is castor, and there is a sf)ecial oppo;2
tumty in the barrage area in Sind, as the soil is exactly of
the kind on which the crop fourishes. The crop 18
hardly now grown in Sind, except as odd plants and as borders
to fields, but one acre was put under castorin 1996, half beine
arown with, seed from the Deccan and half with ,seed froxE
Gujarat. The whole was sown, by dibbling seed, at three feet
apart on August 13th to 16th, 1926, and the land was then
watered with 4 inches of water. The sowing was very late
but the crop flourished luxuriantly from the beginning. It
was watered at first every ten days (2 inches of water ;;E each
watering) and afterwards at longer intervals, The total water
received by the crop was—

(1) By wrrigation

> _ ... 22 inches.
(2) By rain :

.. 3

—

Total ... 25

”

bR}

_Thc first peds were ripe early in March, and reaping
continued (once a fortnight) till she end of April 1927, 'l'h:*
vield of clean seed obtained was 810 lbs. per acre with
Gujarat castor aud 758 1bs. per acre with Deccan castor.
This is worth about Rs. 7 per maund in Karachi or Rs. 69
per acre for Gujarat castor and Rs. 64-4-0 per acre for
Deccan castor.

The crop shows promise of being very valuable, as the
cost of cultivation was small, only oune hoeing being given
after the seed was sown, and no watering being reqhired.
Trurther, in 1927 it has proved itsclf a crop very resistant to
salt in the soil, flourishing where a number of other crops
have refused to grow. At present the discovery of such
crops, which will grow in salt land without requi.ring exces-
sive amounts of water, is a matter of great importance.

Tobacco.~ There is a large future for tobacco in Sind
when cheap water is available,—for the erop is already grown

13

where well water can be had. On the other hand the culti-
vation requires a good deal of care and is, at present, in Sind
rather the work of cultivators who make a speciality of the
crop. About half an acre of tobacco was groyp in 1926,
nearly ali under local Sind tobacco, but a small area under un
improved Gujarat type (Nadiad No. 6). The Sind tobacco
grew well in the seed bed, and was transplanted on the sides
of ridges between August 12th and 31st, 1926. After trans-
planting it flourished, being watered every ten days receiving
ten such waterings at 2 inches of water every irrigation. The
total water given, after transplarting, was—

(1) By irrigation ... 20 inches.
(2) By rain e 3,

Total .. 23

A top dressing of 2 cwts. of sulphate of ammonia per
acre was given in September 1926,

The crop was topped as usual and suckers removed
regularly. It was cut on December 21st and cured by the
local method.  In February 1928 the cured leaf amounted to

" 1,500 Ibs. per acre for which Rs. 13 per maund (of 84 lbs.)

were offered, or a value of Rs. 232 per acre. It was, however,
kept till June 1927 when the weight had gone down (996 1bs.)
for which Rs. 17 per maund (of 84 lbs.) were offered or a
value of Rs. 201-8-0 per acre.

In the small arca devoted to Nadiad tobacco, it was
obvious that this was much more delicate than the Sind
product and requires much wore care in management. The
leaves were, however, large, and despite many gaps in the
cultivation, it gave 1,000 lbs. of locally cured tobacco in June
1927. ‘I'here 1s clearly a probable future for this tobacco
in the barrage area,— especially if metheds of curing similar
to those in use in the Charotar (Gujarat) can be introduced.

Tur or Adrhar—Among other crops, not usual i Sind
except to a limited extent in the Jamrao area, is tur or
arhar, perhaps the most popular pulse erop in India. It was
decided to test this as a kharif crop with controlled water
and it was sown on Angast Tth, 1926, in two areas, one with
Deccan fur and the other with the crop from Gujarat.  DBoth
of these lourished well and grew luxuriantly, being drilled on
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land which had already 1eceived a dressing of 4 inches of
water. The total amount of water received by the crol; w#s—

(1) By irrigation <. 20 inches.
(2) By rain . 3

%

—

Total ... 23

The Gujarat tur flowered three weeks earlier than that
fmrp the Deccan, namely, in the last week in Novembe‘r
while the latter only came into general flower after the middle’
of Ilecember. Locusts attacked the Gujarat crop in places
near the end of October, but did not do very material dam(aoe
Frost, however, occurred early in January and did serions
harm, completely ruining the very luxuriant crop on the
Gujarat tur which was fast ripening. The Deccan tur which
bad not developed so far, was also badly damaged, but
not completely ruined. While in fact, the Gujarat tur ’":l\'P
no crop at all, the Deccan tur produced 534 lbs. of seed pez:
acre, reaped in March 1927. This is emall, of course, and
represents only about one-third of what would have been
obtained if frost had not occurred, judging from the luxuriance
of growth and the amount of flower and pods.

The result shows that we have in fur a crop which is a
very doubtful one, unless it can be made to ripen early. It
flourishes exceedingly, but, being very sensitive to frost is
liable to be entirely lost on this account. It is clear in fact
that under Sind conditions a much more rapidly ripenim:
type is needed than those grown in the Deccan or even in
Gujarat. The search for such a type must be the next step
with this crop.

Sann Hemp.—One of the most vigorously growing crops
in the Kharif season at Sakrand has been sann hemp,?a. crop
now grown to a limited extent in the Bombay Presidency, in
the Konkan, the Deccan and the Panch Mahals. If it can
be grown well in Sind it may serve three purposes. First it
may be a producer of fibre, which is analogous to, but
superior to jule, then it may serve as a green manure and so
cuable Jand to be recuperated, and lastly it may serve to a
Limited extent as w very rapidly growing fodder.

In the present case, 50 lbs. of Gujarat sann hemp seed
per acre was drilled at 12 inches distance between the rows
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on August 16th, 1926. It grew very vigorously from the
start and was given water as follows:—

(1) By irrigation ... 13 inches,

(2) By rain e 3,

Total ... 16 ,,

It was allowed to ripen and was reaped on December 6th,
1026. It gave 1,006 lbs. of seed per acre, and 195 lbs. of
retted fibre. The fibre yield was small, but all the Staff at
Sakrand was new at the retting of it. In the meantime it
has been shown and confirmed in the current season, that
the crop flourishes cxceedingly, is not damaged by any enemy
except excess of salt in the land, and may serve several very
useful purposes.

Other kharif crops which were grown in 1923, need only
be referred to. Til (sesamum) began well, but was very
late and as is often the case in Sind, it became unhealthy
and was attacked by aphis, and, like all the ¢4/ in tne districts
round, the crop was lost. Guar (Cyamopsis) grew very
luxuriantly, but did not set pods and was cut and used as
fodder. As fodder it gave 10,400 lbs. per acre, with water as
follows :— .

(1) By irrigation .. 12 inches.
(2) By rain e 3,

Total ... 15

This amount of fodder was obtained in nine weeks and
represents a very important result. Sweet potato and
groundnut were both planted in 1926 on land which turned
out to be somewhat salt, But while it is not possible on this
account to give crop yields, it became abundantly clear that
both of them would flourish. Hence, they were again
planted in 1927 on land known to be free from salt and have
grown well and promise, as I write, to give first class crops.

Groundnut was in 1927 sown in the last week of June,
and has grown well, particularly after the heavy rain which
cawe a month later. Both “Spanish Peapnut’ and ‘ Big
Japan” are being grown, and have so far (September 6th)
received water as follows:—

(1) By irrigation ... 18 inches.
(2) By rain T 1

Total ... 23}

L
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The former variety will require 6 inches more water
before reaping, and there is every prospect of a yield of
2,000 1lbs. of dry nuts per acre. So far the only serious
enemies we have had are rats, which evidently highly appre-
ciate the plants and the nuts. The crop is, however, one
which is very sensitive to kalar and must be growzn on
sweet soil.  If so grown, it promised to be at least as proﬁt:
able as cotton as a kharif crop and will occupy the land a
much shorter time.

~ As regards sweet potatoes, the creepers were planted out
in good land, with 15 cartloads of farm yard manure per
acre, on July 29th, 1927. It has done very well, and
promises an excellent crop. It is expected to ripen in Novem-
ber. So far (September Gth) it has had water as follows :—
(1) By irrigation . 12 inches.
(2) By rain .. 5%

Total ... 17?}

1

k)

It will require about 12 inches more water before the
crop is removed, making a total of 294 inches.

I wish to refer to one more crop which is to be used
partly as a fodder and partly as a pulse crop, namely cowpea
or chavli (Vigna catiang), a crop very rarely scen in Sind
except as a vegetable crop near big cities. In 1926, it was
planted on July 23rd at the rate of 20 lbs. per acre on land
somewhat salt, and gave a crop of green fodder amounting to
9,7601bs. per acre (green) on September 20th, 1926, having
used water as follows:— °

(1) By irrigation ... 16 inches.
(2) By rain . 3

Total ... 19

1
bR

A further crop could not be obtained in 1926 owing to
the saltness of the land, for cowpea like most leguminous
plants is sensitive to salt. In 1927, however, the crop was
again sown in the last week of June, and a first cutting of
fodder was obtained in the last week of August amounting
to 9,484 Ibs. per acre, having received water as follows:—

(1) By irrigation ... 8inches,
(2) By rain we 5

Total ... 13

13

M
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A second cutting will be obtained in October and there-
after it will be allowed to go to sced. Ior this it will need
ten more inches of water. There is little doubt that
15,000 lbs. green fodder will be obtained per acre, plus the
seed. And, hence thece seems a big future for this crop,
especially if aninal husbandry becones a staple industry of
the irrigated areas of Sind.

Rabi Crops of 1926-27

The rabi crop, par excellence, in Sind is wheat and this
with other crops was laid out on new land, which had never
been irrigated in the past, or at any rate for many years.
Difficulties with the water supply drove the season late, but
certain results have been obtained.

Wheat —Under these circumstances wheat was planted,
after tractor ploughing of the land, between December 1l1th
and December 18th, 1926. This was too late to get the best
results.  The amount of water added was kept as low as
possible, in order to see on how little water a rabi crop on
new dry land could be matured. The total water added was
as follows :—

(1) Before planting ... 4 inches,
(2) During growth (in three
dressings) . 6,

Total ... 10

There were 20 cents of rain in January but this may be
ignored.

With this quantity of water, considerably below the
Baker-Lane allowance of 14 inches, an average crop of
1,100 1bs. of grain per acre was reaped in the latter half of
March. This included the following varietics : —

Phandani wheat (C. P. EH. 17)

from Upper Sind 1,281 1bs. per acre,
Awned wheat (G. L. 25) .. 1,200 .
Thori wheat (D. 1. 38) ... 1,033 "
Punjab 11 wheat 1,033 .

Pusa 12 wheat e T92
I do not pretend that these yiclds represent the capacity
of the crop or the land. But they do show what can be done
with fresh dry land, with a minimum quantity of water, even
with wheat planted late, in Central Sind.
B 2506—3
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Successful etops of rabi jambho were grown on fresh dry
land in six inchedof water applied by irrigation, but these
need no further comment. But the possibilities of land here,
may better be indicated by the crops of berseem and onions
we were able to obtain with definite amounts of water.

Berseem.—Berseem is an Egyptian crop which performs
two functions,—the first being the improvement of land
which has grown cotton or other crop in the previous season
and the second the provision of an abundant and very
valuable green fodder through the cold weather. It has a
third purpose, which is very important with us here, namely,

to improve land somewhat salt, and wake it fit for general
cultivation.

The land on which this crop was grown was decidedly
salt. Patches proving themselves bad contained 1°05 per
cent. of total salts in the top six inches of soil. Where the
crop flourished normally it contained 0'65 per cent. of total
salts in the top six inches of soil. These trials were made
after the crop had failed or flourished as the case may be.

This land received four inches of water and then the
seed was broadcasted on the succeeding day in a further four
inches of water, at the rate of 841bs. of seed per acre on
November 21st, 1926. This was double the normal amount
and equal crops would have been obtained with half the
amount. It flourished from the beginning, and a cutting of
fodder was obtained on January 11th.  Three cuttings were
made in all, on January 11th, February 11th and succeeding
days, and the last from March 17th onwards. The crop was
then left to see if seed would form. Only four cartloads of
manure per acre were added before planting.

The total water given to this crop was—

(1) At planting ... 8inches.
(2) During growth o 28,

Total ... 36

"

And the yield of green fodder obtained was—

1st cutting ... 4,806 Ibs. per acre.

2nd cutting e 1,440, "

3rd cutting . 10,620 "
Total ... 22,956 , Y

——————
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Its local value was 6 annas per ma!md@‘l Ibs.) to be ent
by the purchaser— thus giving Lis. 102 per“acre without- the
cost of reaping. As no seed was obtained, which seewms to be
always the cuse in Lower Sind, the ripened plantg were
collected and amounted to 2,250 Ibs. per acre of inferior
fodder.

This crop has a big future, if we can only grow the seed
in India, but this can only be done in Upper Sind or the
Punjab. Seed does not and will not ripen in Lower or
Central Sind.

I may say that the value of berseem as a crop for im-

-proving the soil has been well illustrated this year, for the

jowar crop grown on these berseem plots in the kharif season
of 1927 is excellent.

Onions.—Ontons are really a garden crop grown in the
rabi season, requiring much more water than is allowed under
the Baker Lane scheme, but likely to flourish exceed-

ingly in Central Sind if given a chance. At Sakrand, this

was planted out on land manured with 15 cartloads of farm-
yard manure per acre from seed beds on January 15 to 17,
1927, into dry land which was immediately watered with
4 inches of water. The total water added between the plant-
ing and May 30th when the crop was reaped, was 241()10hes.
The crop of onions obtained was, on the average, 15,960 lbs.
onions per acre, as sold ten days after taking out of the
ground. The greater part of the erop was sold at Re. 1 per
maund of 84 1bs., and the rest at 12 annas per maund b.rmgmg
in Rs. 164-10-0 per acre. There was no difficulty with the
crop whatever.

Potatoes.— Potatoes, though they flourished were not so
auccessful as onions, owing to a severe frost which damaged
themn at the beginning of January. Three types of potato
seed were planted, as follows:— _

(a) Early Italian Potatoes, planted on November
21st, 1926. This received 24 11)91)05. qf water and was
reaped on February 27th, 1947, giving 2,800 lbs. per
acre. This crop was ruined by frost, but the potatoes
obtained were marketable.

(h) Scottish “Phlo"” I.’otzt'toe%, planted on December
8th, 1926. 'Lhis receivcdl’{o‘ 11).(‘.1'188 of“:mter and was
reaped on March 25th. 1927, giving 5,872 lbs. per acre.
This was not badly danaged by frost, and the quality of
the produce was excellent.
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The manure used for these potatoes was 30 cartloads of
farmyard manure per acre, plus sulphate of ammonia at the
rate of 56 Ibs. per acre as a top dressing after the frost.

Neither of these crops could be counted as good, but the
experience has been valuable, and the way the crops were
damaged by hedgehogs and other animals has given us an
1dea as to what there is to fight against.

Perennial Crops

It remains to deal with preliminary results concerning
two perennial crops whose future is very important in the
barrage area, namely, lucerne and sugarcane. The former of
these seems to have not only great value as a means of
reclaiming salt land, but yields very large quantities of fodder,
the latter, sugarcane, has a big future if somwe of the new
canes which have been of such very great importance in
North India can be acclimatized and established in Sind.

Lucerne.—The land chosen for lucerne was all more or
less salt. The sweeter portjon was planted in rows on the flat:
the more salt portion was sown between ridges in furrows
In which water was allowed to flow. All was put in the last
week of December 1926 and the first week of January 1927.
It was anticipated that great difliculty would be found in
establishing the crop, owing to salt, but the methods adopted
were unexpectedly successful and except for a few limited
patches, where there was actual salt efilorescence when the soil
dricd after irrigation, it is proved that lucerne can be used,
even as a first crop on land fairly intensely infected with
galt.

The seed was planted on the flat in dry soil, and was
immediately treated with two inches of water, then one inch
after five days, and thereafter two inches after ten days. In
the area where lucerne was to be planted in furrows, the
whole beds were first soaked with four inches of water, then
ridges were made, seed was planted by hand in the furrows,
and two inches of water given at once. After this the
watering was the same as with the lucerne planted on fluts.

The total water given in the two cases up to August
Isth, 1927, was as follows:—

(1) Lucerne planted in beds .-« 52 Inches.

(2) Lucerue planted in furrows . 00
L inches of rain,

n
This was in addition to 5}
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Cuttings commenced from March 2nd, and have con-
tinued since then on April 1st and thereafter at intervals of
21 days. Eight cuttings have been taken up to August 18th,
and the crop reaped has been as follows:—

(1) Hyderabad Lucerne grown

on the flat ... 32,811 lbs. per acre.
(2) Hyderabad Lucerne grcwn

in furrows 20,394 ”
(3) Poona ILucerne grown on

the flat ... 19,958 ”

To get this, ten cartloads of farm yard manure per acre
were given before planting, and after the above cuttings have
all been taken, another similar dressing is being given 1n
September 1927. .

The chief interest of this lucerne growing is the fact
that a very valueable crop can be obtained on fresh land,
known to be salt, immediately by the use of the furrow
system, and that so far as we can see, when the lucerne has
to be dug up in a year or two, the land will be in good
condition for sny crop whatever. This itself is a very
important conclusion.

Sugarcane.— After a good deal of discussion, it was
decided to try the cultivation of good varieties of sugarcane
fromn North India at Sakrand, with a view to see how far they
are suitable for Sind, and in particular how far they can
replace the poor reed canes which (exceptin the neigabourhood
of large towns for eating) are the only ones now cultivated in
Sind. A number of the new Coimbatore and other canes
were obtained from Shahjehanpur (U. P.) by the kindncss of
the Director of Agriculture, U. P., and ~were received on
February 9th. This is not the place to give details as to the
method of cultivation adopted, as the crop is now only being
grown. But at least cne type of Cotmbatore cane (Co. 213)
shows great promise, and, to me ab l.eust,‘.louks as if 1t could
give high yields in the barrage area in Sind. I cannot say
more ab present, as it will not be reaped till the 91(1 of 1927.
So far (February 9th to September 1st, 1927) 16 has had
52 inches of water, in addition to 6, inches of rain,

Improvement of Crops

While one of the primary purposes of the Sakrand
station was to see what cpops would grow well, and what
varietics of these crops would grow best. under irrigation
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conditions as specified by the Baker-Lane scheme for working
the post-barrage water supply, yet almost a matter of equal
importance was the working out of specially suitable types of
the staple crops for these conditions. In every crop the
question arises. Cotton will grow, but what type of cotton
will. grow best under particular conditions? Wheat can be
cultivated,—bub will the types which have done best m the
Punjab or North India generally, be equally the best under
the conditions of Sind,—and so on. Thus it bas become
important especially where relatively new crops are being
intreduced in an area, (though not exclusively in such cases)
to acclimatize, select and breed types specially suitable for the
climate, soil and water arrangements present.

Work on these lines has been actually taken in hand at
Sakrand with four of the chief crops to be grown, and on a
small scale with a fifth, and it is necessary to give a very
short account of the position with these crops.

Cotton.— Deshi cotton in Sind, though it has a market
of its own, is very inferior, has a short staple, and is very
rough. Its chief advantage from the grewer’s point of view
is that in the special type worked out at M]rpurk’hag by the
Agricultural Department, known as “27 W.N.” it yields
highly and has a very high ginning pe.rcentage. Wherever
the country has to depend on inundation canals, however,
this has been the sole colton which conld be grown with
success, and it is the standard deshi cotton for Sind.

But the coming of canals which give a water supply for
a longer period of the yeur, gives the chance to Egyptian
and American cottons. The former were tried on the
Jamrao Canal in its earlier days, but the varieties then_growx
proved too sensitive for Sind conditions and its cualtivation
was abandoned nearly twenty years ago. American cottons

. , -
have had varying success. Seed of a type known as
“Primmph” was nnported on a large scale, and had a
success for a nunber of years, and then it was supposed to
- ) ; )
have deteriorated and bas almost died out. Then Punjab
American types were introduced, and the recent development
ypes ¢ o

of about 30,000 acres on the Jamrao Canal are ahnost
entirely of the Punjab "4, a very medium Stz)lpl(?, but1 ge‘ryy
Juxuriaus American, aud to a iju:-t'll extent of } l.m]ab F.285,
a4 somewhat better but lower ginning type. Neither of these
is, however, pure, and this always opens the possibility  of
deterioration.

-
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1wo vmngs are, therefore, to be done at Sakrand. First
we have to try 2 number of the Egyptian and American
types and second we have to select from any of these which
are promising, those strains which will give the largest crop
of high ginning, good staple cotton.

For this reason, in the Egyptian types, we have imported
five of the well known kinds of cotton seed,—Sakel, Pilion,
Boss 111, Zagora, and Ashmouni, and tried to see how far
each of them will Hiourish under the conditions of Central
Sind, with, however, a guaranteed water supply. We have
used these for nearly two years now, and 1 think I can say
that with the exception of the last (Ashmouni) there is title
chance for any of these Egyptian types in Central Sind,
Whenever they are planted, whatever be the water supply,
they have shown thewselves too delicate for the conditions,
which involve a far higher temperature during growth than
that to which they are accustomed in Egypt. The last
(Ashmouni) is in a different case. It comes, as is well
known, from Upper KEgypt, and though its quality is not
equal to the best Egyptuin, yet it prowises to be healthy and
flourish in Sakrand, and to formn the basis, after further
selection, for it is a mixed type of an Egyptian cotton which
can be successfully grown in Central Sind.

With regard to American cottons, one of the most dis-
appointing series of experiments in the last few years has
been the attempt to grow cotton seed directly imported from
America in Western India. Everywhere plants from such

*seed have shown themselves, in 1most cases, unsuitable.

They have not been vigorous, have yielded badly, and have
become diseased, in all except a very few cases. And though
about forty of the leading American types have been tried in
Sind, only one of them is promising, and three others have
possibilities of acclimatization. The promising type is
“Acala” and this flourishes luxuriantly and flowers well,
giving a medium Ametican cotton (just over 1 inch in staple);
others which have possibilities are “ Durango Hartsville
and ‘“‘Delta Type Webber” which are still under trial.
These three, however, are much more likely (o become the
basis of crosses with more luxuriant Punjab types than to
have value on their own account.

The Punjab American cottons are in a ditferent category.
They grow luxuriantly and yield well, —but, as in 1926, they
are liable to sudden, and, so far, unaccountable failures, The
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best among them, as far as luxuriance and yield is con-
cerned,—the so called F.4,—is a low grade ®\merican cotton.
Already improved strains have been isolated from these
Punjab cottous, and either these themselves or crosses
between them and the better class American cottons bid fair,

I think, to become the standard American cottons for Sind
in the future.

> Wheat.—In determining and developing types of wheat
suitable for Sind conditions, two methods have been followed.
Either the kinds of wheat more recently developed in North
India have been imported and grown or else selection has
been started in the local *‘ Phandani’ and “'Thori” types
grown hitherto in Northern Sind and in awned wheats grown
in Lower Sind. Both methods are proving successful in the
great wheat growing areas and *“ Pusa 12" wheat is now the
Standard type in Larkana, Sukkur, and Upper Sind Frontier.
The selections made from “ Phandani” and * Thori’’ are also
proving a success in North Sind, and are giving 20 per cent.
higher yield than the varieties from which they are selected.

Pusa 12, selscted ““ Phandani” (C. P. H. 47), “Thori "
(A. T. 38), and awned (G. S. 25) wheats are the basis for
the work at Sakrand, and the standards with which selections
from wheats already locally grown or imported from elsewhere
are to be compared. This comparison is now in hand, and
already there are signs that it may be possible to get some-
thing even more suitable than any of these for what will be
the enormous irrigated wheat area of Central Sind.

Jowar.—We have come to the conclusion that, in alimost’
any of the staple crops of India, it is possible to increase the
crop by 20 per cent. or thereabouts by selecting the hest strains
in any variety. Such selection is not an easy process and
takes a long time. DBut snccess seems almost assured if the
selection is done skilfully and precautions against later con-
tamination are taken.

In the case of jowar, which is likely to be the largest
staple kharif food crop in Central Sind in future, displacing
bajri in many areas, we are in the fortunate position of hav-
ing a fairly large and representative collection of Sind jowars
grown for a number of years at the Larkana farm, and these
are forming the basis of our further selection at Sakrand.
The work is of the highest promise. We are able, already,
to get an even high yielding crop, to isolate types suited to
almost any conditions and, in two or three years, seed will,
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I think, be available which is specially suited for ¢
able numberof specified areas. 1 have rarely
jowars than those we have been able tu grow frot
seed, at the Sakrand station.

..

Rice.—Though the area of rice in Central SinRs \@ig = W
under barrage conditions be limited, vet this crop will he . *--.S:_,/

of the two largest staples on the right bank canals, and will
always be nsed where there is excess of water and where.
land has to be reclaimed from salt, .

Improved types of rice, giving more than 20 per cent.
improvement in yield over the local rices of the sane class
have been developed at Larkana for the rice area of that
district of North Sind. These have been successfully
introduced at Sakrand and form our standard of comparison
with the further selections now being made froin rice grown
in Nawabshah in Lower Sind, elsewhere. This further
selection is now being vigorously pushed.

Guar.—Perhaps the standard Lharif leguminous crop
useful as a fodder, as a vegetable, and as a grain crop, in the
alluvial soil of Sind is guar (Cyamopsis) and it has, I feel, a
big future. But the crop as grown is a mixture of many
types, some of which, as far as we can judge from observa-
tions already made, are likely to give double the yield of
others. These different types have never, so far as I am
aware, been described, separated and studied. This work is
now in hand on a small scale at Sakrand, and has very great
gossibilities.
Effect of Irrigation on Soil

The introduction of perennial water,—or rather of water
which can be available, if wanted, at any time of the year,—
will have some effect on the soil to which it is applied.
What will this effect be? So far we can only judge from
what has happened in other countries, buﬁ none of these are
really comparable with the areas of Sind to which such water
is to be introduced. Will it cause a very large development
of salt in the land®  Will the land rapidly lose iu fertility ?
\Will it be possible to clear the very large areas of salt land
among the waste areas of Sind, and bring them un('ler snccess-
ful cultivation? Is there danger of water logging by thg
application of water as proposed under the barrage ﬁgheme:’
These are questions which all those interested in Sind are
asking, but to which there 1s as yet no reply, and cannob be
any reply until severnl years of experiments have been
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carried out. Such experiments form one of the very lurge
sections of the work at Sakrand and are already in hand in
many directions.

Séwe of the lines of investigation may be noted, most of
- ‘aghich demand accurate meaus of determining the water
applied to the land, which it has never hitherto been possible
to get: - . '

(1) Experiments are in hand to determine what is
the penetration of different doses of _water an(} their
effect on the distribution of the salt which occurs in such
a large proportion of the Sind soil. If the salt is washed
down to a definite depth, will it rise again 1ﬁ the soil
becomes dry ? and what is the depth to which it must be
washed to prevent the possibility of its rising again?.

(2) Experiments are also in hand to determine the
extent to which each of the probable staple Sind crops
will stand salt of the composition usual in Sind, and so
to dctermine the crops likely to be most suitable ab
every stage of salt reclamation. This is 1mportant
because it is becoming clear that the definitely salt areas
in the waste lands of Sind,—and especially among the
higher lands,—are far more numerous and greater in
extent than is generally supposed.

(3) Experiments are also in hand to see how far
the subsoil water. level will be affected by the type of
irrigation proposed under the barrage arrangements. It
will only be possible to get resulis slowly, but the matter
is important.

(4) Experiments are in hand too, to determine how,
accepting the Baker-Lane scheme of water distribution
as a basis, the water should be applied, to get the best
results. Already for example, there is distinct evidence
that for jowar, guar and cotton as khqu crops, it is
better (provided there is a thorough preliminary soaking
of the land) to give larger dressings of water at longer
intervals than smaller dressings at shorter intervals.
But the work is only at the preliminary stage, and will
demand both time and patience.

(5) Experiments are alrcady in hand t.o try one
method at least by which salt can be rapld‘ly either
removed from land or rendered innocuous. This is by
the use of Calcium Chloride and it appears to have some
proniise,
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(6) Experiments will shortly be in hand to deter-
wing the loss of fertility which takes place by continued
cropping of the same land with the same or with
different crop. Past experience in Sind (Mirpurkhas) is
that wheat grown on the same land in successive radi
seasons, rapidly gave a very small yield. But thig®
matter will now be tested on a larger scale and under
bigger variety of conditions. Such cultivation, as is
well known, causes loss of condition in the soil, and it is

important to sec how tilth can be maintained in these
circumstances,

These are just a few of the 'sort of problems which we
have in hand, and on whose solution the success of the post
barrage cultivation largely depends. Time only can tell how
far solutions can be worked out.

The use of Tractoxj Cultivation in Central Sind

Incidental to the inquiries which have been and are
being made as recorded above, the question of the method
of cultivation to be adopted on the huge areas which will
come into use under the Sukkur barrage canals must be
considered. It is quite clear that the cattle in Sind are not
sufficient to cultivate the area, and if cattle are imported
from the surrounding tracts of Rajputana, Baluchistan, etc.,
it will mean the devotion of a very large area to the growing
of non-remunerative fodder crops. This is particularly the
case, because the present fodder resources of Sind largely

- gonsist of wild trees and shrubs,—most notably the kandi

(Prosopis spicigera) and the babul (Acacia arabica),—and
when the barrage areas come under cultivation these will be
largely remroved and the present fodder supply very material-
ly curtailed. The question, therefore, arises as to how far
mechanical cultivation by motor or otherwise can replace
bullock power, and it is one which is obviously of very great

" importance, and one which will be investigated in detail at

Sakrand. At present I can only present some provisional,
but, I think, important results.

In the first place it must be remembered that neither in
Sind or anywhere else can mechanical cultivation completely
replace work by animal power. The best results obtained in
the United States in arcas where tractors are used to a
greater extent than alinost anywhere else, indicate that they
may replace about 36 to 40 per cent. of the animmal power on
a farm, but not much wore than this. That is to say that if
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a farm requires ei 8B bullocks for i :

ing, this number g': g: reaucedl‘tgcggé(i;wilrt: ?éﬁ:l?;? N Worli-
used, but pr?bably not to s mmck greater extent thari1 ?‘.Eﬁr °
ggﬁ;iﬁomcu must bﬁ éepté@ mind in considering tra:’t:);
cultivg n is a means ‘ dp&?mg W‘lﬂ:r the barrage area in

Secondly, the unit p.f:caltiva‘tion'must oy :

no-wse trying to cultivate fields of one acre orbfiesl:l\{wj/;})‘icllt .
usual in almo.st all the irrigated dreas of Sind—with a 1 1 :ére
tractor. If they are to be cultivated in this m:mn?o o
number of such fields must be thrown together, bunds by rl, .
down,. and the combined area cultivated as O’De field O(;en
experience at Sakrand seems to indicate that a field <;f f ur
acres is about the smallest unit for economical cultivzn‘;ionour

Thirdly,—and this is important in Central Si
" -, d -
land must be thoroughly cleared of woody jungle b;?h ’abggg

- v

£

- and below ground. Under the method of cultivati ither
followed, where land is used for crops once illlvgkf;(:eg ?;2;:120‘
ore, it has never paid really to clear the jungle, which h'u;

-Jbeen simply cut down when the time for cultivation arriv;ad

-"and allowed to grow again in the period between the vears

when the land is used. The result is that inost of the }’71.[':3‘1;

consist of more or less scrub jungle above ground but‘ of ;E

anass of thick interlacing roots underground in patches
which cannot be removed by any known met't’lod of stump-

pulling or burning, but which must be dug out laboriousl l?
hand. At the Sakrand station the removal of such ju}; fg
and roots has cost Rs. 55 per acre and I doubt wllethexgit
can be done for less over very large areas in Central Sind
But the removal of the jungle and especially of these roots is; .
necessary before the land can be properly developed di
?S}3ecxall}' before cultivation by motor can be underta]ken’ u,?ﬂ
it is not done, constant breakages of implements will be f(')u d 1
for though there are certain implements on the market fnor\
ploughing land of very hard and bad character,—notably the
so called brush-breaker,»— yet even these implements will not
face the opening up of land such as that under consideration
in Central Sind, unless the greater part of such root jungle
as I have described is first removed. Even after digaing
out the jungle, the probability of breakages on account of
such roots which may remain must be fztoced. In our cwn
case at Sakrand, after spending Rs. 55 per acre for clearing
the thrge-lgottom plough used with the motor tractor brol?e’

down within a week of beginning the opening up of the land ’

-
'
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vith it, causing a week’s delayfﬁi. the *tost of replacing
roken par?s. ) .
But, if these conditions bs recagnized, then there seems
. very great field for the use ef mo¥or 4ractor ploughigg in
)pening up new land in Sind, and th doing the very necéisary
Iry ploughing to allow the soil fo weather fully bstween
srops. The experience atBakmnd, with a typical somewhat
reavy silb soil, in opening up new land, has been obtained
vith an ‘International’ 15/30 motor tractor working with
1) a three-furrow 12 inch mould board plough and (2) a four-
‘arrow 24 inch disc plough.
In careful tests on opening new land conducted by
Mr. R. M. Tambe, Assistant Agricultural Engineer in Sind,
o units of not less than four acres the following results were
btained :—
I— International tractor, 15/30 H.P., and threg-furrow,
12 mould board plough, ploughing 8 to 10 inches deep.
(a) Total area ploughed ... 46 acres 27 gunthas.
() Total number of hours
worked ... 60 Lours 10 minutes. .
(c) Cost of fuel, lubricants 3
and stindries ... Rs.192-11-0 '
(d) Drivers and cooly wages
for the days on which
the tractor worked ... Rs. 28-0-0
(¢) Actual cost of ploughing
onec acre ... Rs.4-9-7.
This cost does not include supervision, depreciation,
interest and repairs. .1f these charges be put at 30 per
cent. on the investment, per annumn, the cost, including
them, would be Rs. 6-5-4 per acre, on the understanding
that the tractor and plough does four to five acres per
day. In the above test 56 acres were done per day of
eight working hours, but counting stoppages it is not
aafo to assume more than five acres per day of eight
working hours. .
II—-International tractor, 15/30 H.P., and four-furrow,
94 inch disc plough, ploughing 8 to 10 inches deep.

(a) Total area ploughed ..-19 acres 30 gunthas.
(1) Total number of hours
worked ...48 hours.

(¢) Costof fuel, lubricants, ete....Rs. 99-1-0
(d) Drivers and cooly wages ...Rs. 14-6-6
{¢) Costof ploughingoneacre ...Rs. 5-12-0
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This implement—the disc plough,—proved not
nearly so efticient for vpening up new land of $he Central
Sind type as the mould board plough, though it might be
valuable for heavier and harder land. In the Sakrand
land, it tended to sink and bury itself frequently, and so
very much time was lost. Counting the same atount
for depreciation, supervision, interest and repairs per
acre as in the previous case, the cost per acre opened up
by ploughing in the manner described would be Rs. 7-7-9.

) These results are, of course, preliminary, but I record

‘ them because there is a demand for immediate information

on the points discussed. The results would probably not be

widely different with any modern eflicient type of motor
tractor.

w . Conclusions

I have endeavoured in this bulletin to give some idea
of the agricultural conditions under which it is proposed to
develop the land under the Sukkur barrage in Central Sind

- and of some of the problems which must be scttled before the
development takes place, if the best results are to be obtained
and disasters avoided. The Sakrand Agricultural Research
Station is intended to experiment in connection with these
problems, with a view to having the information available
when the barrage water becomes available. We have, in
fact, established a station where the barrage conditions can
be reproduced now, almost (though not quits) in their
entirety, on land typical of enormous areas in the country,
and a few of the preliminary results are here indicated.
Time only can lead the clearing up of the problems set out in
previous pages, but enough has been indicated to show that
taere is reason to suppose that before the barrage water
becomes available in four or five years’ time, it will be possible
to determine how best the land should be opened out, what
crops and rotations will give the best returns, how salt land
cun best be dealt with, what water will be needed by the
crops grown and how best it can be applied, what varieties of
each crop will give the best results, and kow the land coming
under the barrage can be protected from deterioration and
from diminution in the returns. By its capacity to answer

estions before the development of the new irrigation
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