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SIND AND THE LLOYD BARRAGE.

INTRODUCTION.

The Province of 8ind is situated beyond the reach of the south-west
and the north-east monsoons, and in consequence its rainfall is slight and af
all times fitful. Unlike the greater part of India, therefore, the area of culti-
vation in Sind that depends upon the rainfall is insighificant. The river Indus,
however, flows through the entire length of Sind, and for many generations
water has been brought by a system of artificial canals and by branches of
the river on to the land, and oultivation of & certain ares thereby rendered
possible. The supply of water, being dependent upon the rise and fall of the
‘Indus, therefore fluctuates, and whilst most of the large canals are regulated -
and the supply of water is reasonably assured, there can be no guarantee that
watber will be available at the season when the cultivator requires it.

(2) The British' ocoupation of Sind took place in 1843. Twelve years
lIater Lieutenant Fife submitted a report on the irrigation of Sind with
proposals for a complete revision of the existing canal systems and the
construction of new canals to supply almost the whole cultivable area. His
‘right and left bank areas practically correspond fo the right and left bank
areas of the present project.

(8) With his proposals for the complete scheme Lieutenant Fife submitted
. & rough estimate of only one area—the Rohri-Hyderabad area—as he was best
scquainted with it. The authorities in England returned these in 1857 because
they were not based on accurate surveys, and authorized a minute survey of the -
whole of Sind. The Rohri-Hyderabad canal was surveyed and the project
resubmitted in 1859, bub remained in abeyance till 1867, when it was taken up
again by Colonel Strachey, Inspector General of Irrigation.

(4) The scheme for a Rohri-Hyderabad canal then underwent various
vicissitudes, but no real progress was made fill a committee was appointed in
1892. This committee oonsidered that the perennial ocanals should be
abandoved, but recommended the improvement of the existing canals and
the early construction of the Jamrao weir and Jamrao canal. They did not
take the right bank of the river into congideration. The committee’s
recommendations were accepted by the Bombay Government, buf the latber
were not prepared to abandon the principle of high level perennial canals
entirely. As a result of the committee’s report large sums were expended on .
improving the existing cavals.

(56) The next body to study the case of Sind irrigation was the Irrigation
Commission of 1901-03, but no practical proposals were put forward. Shortly
afterwards however Dr. Summers, the Superintending Engineer, Indus left
bank division, applied for permission to survey a feeder to the Dad canal from
Rohri. Dr. Summers recognized that eventually a weir would be needed at
Sukkur to supply his feeders as well as a similar canal on the right bank, Hoe,
however, considered that his own scheme would meet all requirements for many -
years to come. Permission was granted, and it was subsequently extended so
as to cover the whole of the present Rohri-Hyderabad canal aresn. In due
course Dr. Summers submitted his preliminary plans and estimate, and in
forwarding them to the Government of India the Bombay Government asked
for sauction to prepare a scheme to comprise :—

1., A barrage at Sukkur.

2. A right bank canal.

3. A Rohri-Hyderabad canal.
4. An Eastern Naras canal.

This proposal wes generally approved by the Governmeunt of India and orders

were issued acoordingly in 1907, The complete scheme for a barrage and

canals was forwarded to the Government of India by the Bombay Government,

who recommended to the Seoretary of State that only the Barrage and Rohri

canal should be constructed, the proposal for the Eastern Nara and the right
e,
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bank canals being held back for farther consideration. The Secretary of State
placed the proposals before & committee of engineers in London in 1912
consisting of Colonel Sir J. Ottley and Messrs. Lionel Jacob, W. L. Cameron
and A. L. Webb.

This committee was of opinien that such & project was not justified as a
protective work for Sind and that it was not shown to be a productive work.
Acting on the committee’s advice the Secretury of State declived to sanction
the execution of the scheme. The Government of Bombay did not however let
the matter drop. Fresh investigations were undertaken and the conclusion
was reached that, although it was difficult to prove any direct effect of the
Punjub withdrawals on the river at Sukkur, there was reason to believe that
these p'ight have & prejudicial effect at the beginning and end of the kharif
irrigation season, and that there was good ground for holding that Sind ought
to be protected from such a contingency by the construction of s Barrage.
The Bombay Government was convinced of the fact that the existing condi-
tions of cultivation and irrigation were not suited to the spccial circumstances
of the country, and was aware that Sind was crying out for improvements and
. benefits of the kind which the Punjab and the United Provinces had long
enjoyed. I therefore put forward a rough outline of a revised scheme with the
following changes from the one previously submitted, viz, :—

1. The inclusion of the right bank canal.
2. A new site for the Barrage below the gorge.

3. DPossibly a new head to the Eastern Nara supply channel from
the Barrage.

It submitted a rough forecast of the cost of the scheme as Rs. 1,120 lakhs and
revenue as Rs. 63'5 lakhs with a net return of approximately 5°7 per cent. on
the capital cost, and asked for the sanction of the Government of India to the
preparation of detailed plans and estimates for & scheme on these lines. This
sanction was accorded.

(6) In October 1915 an Executive Engineer was placed on special duty to
revise the project, and in May 1916 he subinitted s report and outline for the
whole scheme.  These proposals were approved, but owing to the war nothing
could be done hetween May 1916 and June 1918 when the preparation of the
present project was taken in hand.

) In 1918 Mr. C. M. Baker, I.C.8,, Collector, and Mr. C. M. Lane,
Executive Engineer, were placed on special duty to investigate the nature of
‘the lands commanded and to make recommendations as to the intensive
cultivation, the nuture of crops and the duties to be adopted in designing the
canals. Their report was submitted to Government in March 1919. Another
Executive Engineer was simultuneously placed on special duty to design and
estimate the cost of a complete scheme for a barrage and canals. He submitted
his scheme to Government through the Commissioner in Sind in July 1920.
This project provided for a Barrage at a new site below the gorge st Sukkur
(instead of above it, as in the original project) and for a system of perennial
canals on both banks of the river. The estimate of the total cost was approxi-
mately 184 crores of rupees. The Government of Bombay submitted the
scheme fo the Government of India in July 1920 strongly recornmending it for
the sanction of the Secretary of State. The Government of India submitted it
to the Secretary of State in December 1920, and the Istter intimated his
sanction fo,the technical and adminisirative sides of the project and the
estimates for works in the House of Commons on the 2ud and 3rd Augus and
in the House of Lords on 9th August 1921. The approval of the Seoretary
of Btate to the proposals of the Government of Bombay for financing the work
was given in 1923, and approval to the project and. permission fo sturt
construction were given by the Bombay Legislative Counci! in June 1923.

The figures of borrowings for the purpose of financinz .
in Aprendix A on page 4. Purp pancing the project are presented

(8) It is unnecessary at this point to desoribe the project in detail. Th
Barrage is being constructed three miles below the gorge I;t JSukkltz:r ﬁ?ﬁ% tl;l;e:

canals on the right and four on the left bank taking off fr i
with a separate head regulstor. The head regulats%rs of :ﬁa z%: ézﬁseﬁﬁ



immediately’ above the Barrage which can completely control the river-level
and keep the approach channels to the canals clear of silt., The canals are
divided into two systems. The right bank system comprises the North.
Western, Rice and Dadu canals. The. le{t bank comprises the Perennial Rohri
canal ; & perennial supply channel to feed the Eastern Nara river and the canals
dependent thereon and two feeder canals for irrigating land in the Khairpur
Stute. The bulk of the work is expected to be completed in the spring of 1932,
and irrigation to cominence in June 1932.

(9) The Government of India agreed to lend the necessary funds year by
year to the Bombay Government for the purpose of financing the project, the
total cost of which was, as already stated, estimated to be Rs. 18% crores.
They did not, however, undertake to bear any part of the cost of the scheme, -
Buf it is evident that the success or failure of 8o 1irge a project must be of great
importance not merely to Sind ard the entire Presidency, but indeed to the
whole of India. More particularly its full success will have a considerable
effect upon the centrul revenues. The supply of perennial irrigation to three
and a Lalf millions of acres of land, which were previously unirrigated and
mostly uncultivated, must very greatly increase the export and import trade
of the arean. And, while the direct realizations from land sales and land revenue
will, it is estimated, set off the cost of the project, it is unfortunate that the
large indirect return which it will produce in the form of income-tax and
cugtoms revenue will not at present be availuble for use either in repayment of
its debt or to defray any of the cost of development of the area which is
necessary for the productivn of that revenue. It has been estimated that the
project will earn about 6 per cent, in the thirteenth year rising steadily to 104
per cent. in the twenfy-first year In this connection Sir M. Visvesvaraya and
Nawab Ali Nawaz Jung Bahadur in their report which is dealt with in more
detail in part A, paragraph (iv), of Chapter I on Irrigation below have written :—

“The cost’ of the project compared to the yearly revenues of the
Bombay Government is abnormaliy high and the finpances of this Govern-
ment have been none foo prosperous siuce the close of the War. This
work is without question au all-India responsibility and its burden should
be borne by the broader shoulders of fhe Central Government. To
construct one of the world's greatest schemes in a detached sub-province
containing a population of & little more thun 1 per cent. and to make a

. Presidency with 6 per cent. of that total population, the bulk of which does
not share in its benefits, responsible for the whole cost seems hard on- the
latter. The Government of India recommended the scheme at a time
of transition when the hardships it would eatail were nof fully realised, and
it is but fair that they should now come t0 the rescue.” )

(10) The progress of the work cf construction has been closely followed by
the Government of Bombay; and His Excellency the Governor, the Members
of Council and the Ministers have paid re:ular visibs to Sind to inspech i,
In January 1929 the Bombay Government arranged for the members of the
Legislative Council to visit Sukkur, and 42 members availed themselves of the
invitation. The last of these visits up to date was paid by His Excellency
Bir Frederick Sykes in November 1929. In March 1929 His Excellency
convened a conference of officials to consider every aspect of the development
of Sind, and more especially its agricultural development, which was inevitable
when the Barrage and the canals were completed and perennial irrigation was
thus made available for the whole country. In July 1929 this Government
published & memorandum which sought to teke stock of the situaticn as it
 stood then and to indicate the lines, which were suggested eifiiex ab this
éonference or from other sources, upon which the Guvernment was dealing
with it, and the outstanding points for decision and furthe.ance, . The present
memorandum has brought the case up to date to December 31st, 1929, and, as
in the former memorandum, the following aspects are discussed :—

I.—Irrigation. '
II —Commuuications,
I11.—ILand Puliey and Revenue.
IV.—Agriculture.
V.—Forests.
VI.—Administration.
'V1I.-Finance.
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L.—Irrigation.

From the point of view of irrigation Sind may be coiveniently divided into
three parts:—
(A) The ares which falls under command of the Lloyd Barrage and
Canals.

(B) Upper Sind.
(C) Lower Sind.

(A) Tae Liowp BarraGE AND CANALS,

(i) This vast project is designed to secure irrigation to the area comprising
parts of the Shikarpur Canals and Begari Cunals, the Ghar Canals and the
Western Nara Canals Divisions on the right bank of the Indus, to the Khair-
pur State, the Nasrat Canals, Hyderabad Canals, Jamrao Canals, the” Eastern
Nara Canals and a small part of the Fuleli Canals Divisions on the left bank
of the Indus. The whole atea under command excluding Khairpur State will
amount to about 7,408,000 acres, of which the canals are designed t> irrigate
5,394,000 acres annually on attainmentof final development. The present
irrigation in this area extends fo 2,085,000 acres, and the new irrigation provid-
ed for will therefore amount to 3,359,000 acres or, including Khairpur Siate,
3,567,000 acres.

(ii) The Barrage~—The Lloyd Barrage, which is situated about 3 miles
downstream of the Sukkur gorge, will consist of 66 spans of 60 feet each,
geparated by 58 ordinary piers, each 10 feet wide, and 7 abutment piers,
each 25 feet wide. The tofal width of waterway provided will be 8,960 feet
and the over-all length of the Barrage between abutments will be 4,725
feet. The structure bas been designed o pass a maxitaum river flood of 1}
million cusecs, or about 50 per cent. more than the highest flood hitherto
recorded. KEach span of the Barrage will be fitted with electrically operated
single steel gates, designed to maintain a level 18} feet above the Barrage sill.
A road bridge is provided on the downstream side as an integral pars of tke

Barrage, and this will be at a lower Jevel than the upstream arches carrying the
operating gear of the regulating gates.

(iit) The Canals.—Three canals will take off on the right bank and four
canals on the lefs bank of the river immediately above the Barrage. The
principal features of these are tabuluted below :—

No, of . Bed | P. 8.
Designed | Longth | ¥ o
Osnal. . sp&’n:tof Disoharge | in Oﬂal width. | Lepth.
ea.oh: Cusecs. | Milas, { Py, ; Bt
Right Bonk. ) !
i ‘
North Western w8 5,099 36| 165 | 109
Rica 18 10,213 82 248 1178
Dadu 4 2,887 181 92:6 96
L.eft Bank.
Eastern Nara 18 18,885 581 880 : *
Kbairpur Feeder, Esst | 4 2,094 13| B3 lsl;»g
Robri . wh 131 101517 909 860 | 190
Ebairpur Feeder, West.., 2 1,988 1 79 88
Total ... 45,761 | 1,008 l |

The tolal length of the main ocanals, branches and distributaries will be
o : Conal  6,234* miles. The total quantity of

miles. ea;_thw&iik'in the excavation of these is
*Main Csnals - 1008  estimated as §,647,000,000 oubic feet.
Ditsbwwi - 4dps This work is being dome partly by

-—-  manual labour and partly by the use of

. . " ) 6284 ) drggline excavators. Of the latter
46 machines are in operation, their daily outturn varying between 100,000

cft. for the largest and 13,000 cft. for the smallest. Their total capaoit
approximates to 74 tons of earthwork per minute on the basis of 5} de%w 0};
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24 hours work per week. It iscaleulated that this would be equivalent to the
labour of nearly 32,000 men working for the full 12 months of the yeur, or of
about 75,000 men employed for the normal working season of five months of
the year in Sind. ' .

_ In case- manual labour had been relied on for all earthwork of the canals

the cost would certainly have been 50 per cent. higher than actual cost by’
use of mechanical excavators. Even ab an inorease of 25 per cent. the extra
cost would have amounted to Rs, 1'85 crores. It may also be stated thab i
would have been quite impracticable to obtain 75,000 labourers even if the
greater part of the agricultural labour of Sind had been drawn on, and such &
step would have resulted in serious difficulty, if not disaster, to the zawindars
whose agriculbural operations would have been brought to a standstill in
consequence. ‘

(iv) Cost of project and progress of work~The actual project itself is
- estimated o cost Rs. 2003 crores, or £15,022,500 sterling, Work was com-
menced in July 1923. On the actual Barrage work is now at an advanced
stage in 164 spans on the right bank and io 22} spans on the left hank, leaving
27 spans -which are being taken up during the present working season. Con-
struction is expected to be completed by the year 193%. The seven canal head
regulators on either bank and the guide banks are now approaching completion,
Of the total estimated quantity of 5647 crores cft. of earthwork in the muin
canals, branches and distributaries, the approximate quantity completed on 81st
December 1929 amounted to 320 crores cft., leaving a balance of 244'T crores
cft. to be completed. The total length of main canals, branches and distribu-
taries to be constructed is 6,234 miles, of which about 2.000 miles, comprising
“chiefly the largest seotions of the main canals and principal branches, were
completed by 31st December 1929. Progress has also been made with the
construction of canal masonry structures, regulators, falls and bridges. Arisiug
out of oriticisms advanced in debates in the Legislative Couneil and in order
to obtain an outside technical opinion on the work, Sir M. Visvesvaraya and
Nawab Ali Nawaz Jung Bahadur were appointed to conduct an independent
investigation into the engineering aspects, both technical and administrative,
of the construction work on the Barrage and Canals and to report thereon
to Governiwent. This report was submitted on the 18th September 1929 and
appendix C details the conclusions which Government have been able fo form
-on its principal recommendations. up to date. : L §

(v) Rectangulation survey and provision of water-courses.—The original
project, as sanctioned by the Secretary of State, did not provide for the reotan-
gulation or.square survey of the area, but in May 1925 Government decided,
a8 the result of a conference of irrigation and revenue officials-held by the
Commisgioner in 8ind, thaf in order to secure the proper distribution of water

-and facilitate the alignment of water courses, it was -necessary to have -the
avea rectangulated as far as possible, and arrangements were made for the
‘rectangulation work to be commenced by the Survey of India Department
in the ensuing cold weather. It was intended that the whole area should
‘be rectangulated down to 64 acre blocks by the Survey of India, the cost
being roughly estimated at Rs. 18'75 lakhs spread over a four years’ programme,
At the same time the cost of further sub-division of fthe 64 acre
blocks, which was proposed to be done by the Barrage admisistration, was
roughly estimated at Rs. 444 lakhs,, Both these items, it was considered,
might legitimately be regarded as & necessary part of the cost of construction
of water-courses, which should be recovered from the ocoupants of land. A
further expenditure for levelling and level charts, amounting to Rs. 8'88 lakhs,
wag contemplated in connection with this survey, and this was considered to
be debitable to the project and not recoverable from the occupants of land.

- In May 1927 the Revenue Officer submitted proposals, which were
approved by Government, for restricting the work of the Survey of India fo
reotangulation down to rectangles of half a square mile instead of to blocks of
84 acres. A reduction in the cost of the Survey of India’s rectangulation
operations from Rs. 1875 lakhs to Rs, 95 lakhs was thus secured. At the
game time the programme for levelling and for the preparation of level charts
was much reduced and the cost brought down from Rs. &°88 lakhs to Re. 1'93

B 6871~ o
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lakhs, The sub-division below 320 acre blocks was to be done under the
control of the Revenue Officer, and a programme for the sub-rectangulation
of 1,500,000 scres during the next six years at a total cost of Rs. 75 lakhs,
or 8 annas per acre, was approved. It has been found possible to work up
fully to this programme, and & considerable saving over the estimated
expenditure has been made, the average cost per survey party be;ng only
Rs. 18,000 as against Rs. 26,900 provided in the estimates. This resulf
has been largely due to the greater output of the staff, rigid econowy and
careful organisation.

There has been no attempt to proceed with the sub-::ectangulat.ion of
land by compulsory process. 'l'he canying ou of rectangulation o;:emtloz}s in
an area already surveyed under an unscientific system and aheady extensively
.cultivated is fraught with very great difficulties, but Government are confident
that, where such operations are possible, they are very much in the interest of
the zamindars. Government are therefore carrying oub the sub«rpctangula.tmn .
of occupied lands by persuasion ; already some of the more enlightened and
progressive zamindars have applied and are applying to have their holdings
rectangulated, and in the last working season the Revenue Officer was able,
with the help of the Co-operative Department and local revenue oflicials, to
get some 25,000 acres of occupied land sub-rectangulated. It is now recognised
that the work must be spread over many years and that the whole ares cannot
be rectangulated. The whole of the area covered by the Barruge has. now
been classitied by villages into three categories~(a) those in which sub-rectan-
gulation can be carried out without difficulty, (5) those in which owing to
nabural difficulties or the prevalence of very small. holdings sub-rectangulation
within a reasonable period of time and at a reasonable cost is rendered 1npos-
gible, and (¢) those villages which are intermediate between these two classes
in point of difficulty. For the present attention is being concentrated on class
(a). It is estimated that the occupied area in this class is approximately
800,000 acres. It was decided to attempt operations in an ares where the
Bamage irrigation schemes were most advanced and where the Executive
Engineer of the present (non-Bairage) division was prepared to supply water
according 1o the new system of survey. Severl villages in taluka Sanghar,

district Thar Parkar, were accordingly selected and have been successfully
rectangulated.

In order to persuade the zamindars to have their lands rectangulated it
‘was decided o make certain concessions. The rectangulation could not be
carried out without slight variations being made not only in the position but
also in the size of holdings, and as no one would agree to receiving back a less
area than he surrendered, -this meant in practice that ceriain udditions had o
be made to holdings In oxder to bring them into the rectangulution scheme.
These additions were given fres of malkano and in all amounted to 966 acres for
an area of 23,555 acres comprised in 139 holdings rectangulated, or in other
words, 4'1 acres of Government land had to be parted with for every 100 acres
rectangulated. It was, however, stipulated that no com pensation would be
given in these cases for land which would subsequently have tq be taken up for
water-courses, and this, it is estimated, would be about per cent. of the ares
rectangulated. 'The loss in Government land has therefors been about 2'1 per
cent. of the area rectangulated, and it may be taken that the whole of this land
is land yvhlch would otherwise have had to be given out as ‘ mohrg * land (i,
land adjacent to an occupied holding) at Rg, 15 per acre under the conoessions

sanctioned by Government. It has also been agreed that the actual cost of
survey for this Jand would not be recovered by Government,

These concessions were found to be justified because of the necessity of
aszertaining, by actual evperiment, how far the rectangulation of these 1.nds
was possitle. For the future Government have sanctioned the Revenue Officer's
proposal that no undertaking should be given that rectungulution costs
will not be recovered : all that will be promised will be that these will not be
recovered ab a higher acreage rate than i charged on alt occupied lunds in the
Birrage area. The Revenue Officer has also been authorised to announce that
in (a) glass villages —that is, in those villages in which sub rectangulation caa
be carried ouf without difficulty--no land will be given out on “monag ” claims
until the village is sub-rectanguluted, and o allow the Survey Officer to grunt
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up to 6 per cent. of the ocoupied ares in making adjnstments during rectangu-
lation, any excess area over the original holding being paid for at the concession
rate of Rs. 15 per acre. This will absorb some 48,0.0 acres. These terms
should be sufficiently liberal to enable the rectangulation of occupied lands
to proceed ai a fair rate.

The cost of these rectangulation operations is in addition to the amount
provided in the sanctioned project estimate for water-courses. This was
Rs. 1,37,00,000, but it may be possible to retain in use a part of the existing
system of water-courses in highly irrigated and developed areas The cost of
rectangulation and provision of water-courses will amount to about Rs. 2-8-0
per ?cée, and it is suggested that this expenditure shall be recovered from the
zamindars,

 As stated above, no provision for this rectangulation was made in the
original project, but after examination of the scheme in detail it was realized
thatb it would be to the advantage of all concerned and it would greatly facilitate
the efiicient distribution of water and ensure the zamindar receiving his water
supply simply and directly. Further, under the exisiing Irrigation Act the
zamindar bas to pay irrigation assessmenf on the whole area of a survey
number, even thouzh only partially cultivated, while under the rectangulation
system, when his fields are rectangulated down to a unit, which will eventunally
be about one acre, he will only bs assessed on the number of units of the
survey number actually irrigated. The system of rectangulation will therefore
be advantageous to the zamindar who will in consequence more than recoup
the charge proposed in a few years. There will be no difficulty in effecting
such recovery in the case of new lands as part of the purchase price, but
approximately three-quarters of the DBarrage area comprises land already
occupied. The Revenue Officer has accordingly proposed the enactment of a
new section of the Bombay Iirigation Act, 1879, empowering Government to
recover the cost of provision of water-courses, including .rectangulation charges,
where necessary, from the zamindars, there being no existing law under which
- such s charge is authorised. The form which such legislation should take is
now under consideration. :

(vi) Application of the Bombay Irrigation Act, 1879.—1t has been recog-
nised for a long time that -the existing Bombay Irrigation Act is defective
‘and unsuitable in its application to the general administration and control of
irrigation in Sind. The approaching transformation of the greater part of Sind
from the old conditions of haphagzard irrigation to modernized methods of
distribution and use of water, which must inevitably take effect with the advent
of the Barrage, emphasizes the urgent necessity for provision by the earliest
possible date of suitable machinery to deal with the new conditions. The
Commissionet in Sind appointed 'a committee of revenue and irrivation officials
in 1926 to consider and report on the question of revision of the Sind canal
rules and to prepare a draft of amendments considered necessary to adapt the
Bombay Irrigation Act to the requirements of Sind. The report and draft
amendments were submitted to Government by the Commissioner in Sind in
August 1927, together with his comments and the opinions of the Chief
Engineer in Sind, the Chief Engineer of the Barrags, and several experienced
revenue officials, A further report in this connection was submitted to Govern-
ment by the Cowmamissioner in Sind in February 1928, and the draft amend-
ments to the Act, as proposed by the Sind committes, are under the
consideration of Government.

(B) Urrer Swvp.

Projects are under preparation for the remodelling of the three large canal
systems in the Begari Canals division, the Desert canal, the Unharwah and the
Begari canal, on the right bank of the Indus. The probable approximate costs
have been reported as i :

. Rs.
Desert canal .., w. O lakhs.
Unbharwah C e w 14,
Begari canal ... e C e e 49, ,,

Total ... 68
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As regards the Begari canal, a branch frowm the Rice canal was originally
proposed to take over the “ Dhoro”' or concentrated rice ares of the Begari
below its 52nd mile, for which provision of Rs. 48'7 lakhs was made. This
proposal was abandoned, as it was found that by remodelling the Begari canal
this rice area could be provided for adequately at less cost. The estimate of
Rs. 49 lakhs for remodelling the whole Begari canal system covers provision of
gome Rs. 12 lakhs for the area originally intended. to be served by the branch
from the Rice canal. These projects, which provide for the complete remodel-
ling of the three canal systems, would fully command irrigable lands under each,
On the left bank of the Indus the area north of Sukkur, bounded on the east by
the Jessalmir desert and on the north by Babawalpur State, depends for its
irrigation on the Mahi Canal system and on a series of smell canals with direct
heads from the river. A preliminary project report, comprising pro;.)osa.ls roughly
estimated to cost Rs. 56 lakhs, providing for the improvemeut of distribution of
supplice and the extension of irrigation to parts of the area not at present under
command, has been received and is under the consideration of Government.
If this project, known as the Ghotki Canal project, is to be proceeded with, it
will involve a preliminary expenditure of Rs. 40,000 ou detailed surveys and
preparation of the project. As has been stated, Upper Sind will remain
unaffected by the cperation of the Barrage, and any projects for the improvement
or extension of irrigational facilities in this area will require to be considered
on their individual merits and in no way as arising out of or resulting from the
Barrage Scheme. The total cost of improvements to existing inundation canals
and extension of irrigation to areas which at present have no such facility
would amount, according to present information, approximately to Rs. 1244
lakhs for that part of Upper Sind which lies north of the sphers of the Lloyd
Barrage and Canals. It is not possible at this stage tolay down any pro-
gramme for the progress of these works, nor to forecast expenditure on them
year by year.

{G) Lower Swo,

() It is the third section of Sind, comprising the larger part of the Fuleli
Canals division and the whole of the Karachi Canals division, situated to the
south of the limit of command of the Barrage which stands in danger of being
adversely affected at the critical periods of the kharif season under futura
conditions. In recognitior of this danger Government in 1923 gave assurances
to the zamindars of Lower Sind that systematic improvements to canals in this
area would be undertaken, and in pursuance of these assurances projects have
been prepared and are in process of preparation for the complete remodelling of
the canals irrigating Lower Sind.” The projects will provide for straightening
the old tortuous inundation canals, for taking out new branches and distribu-
taries, where required, and for control of draw-off to equalise distribution of
available cupplies at & higher level of command. As the result of the adoption
of these measures not only would Lower Sind be safeguarded from possible
lowering of the river levels at criticsl periods, due to withdrawals of the Barrage

Canals, but the more equitable digtribution of supplies would benefit consider-
able areas now precariously commanded.

 The principle of the proper control and distribution of water is involved in
this scheme. 1t is of paramount importance in dealing with any large volume
of irrigation water and the land afiected thereby to ensure the most equitable
distribution of water possible. On this depends the prosperity of all the irriga-
fors on the system and the value of their holdings. If water is not equitably
distributed, no individual cultivator can have any seourity 28 regards the value
of his land. If the unsystematio distribution” of waber hitherto obtaining
is allowed to continue, the zamindar with o fortuitously good supply will have

the value of his land greatly enhanced, whereas a i
situated will find his landed estate of Little or no v&hzlg,mmdar nob eo fortuna.tf:ly

This principle is of fundamental importance to the Lloyd B heme
g:c’é ifs 1gii;.m,r:lci:a.l tﬂ;ab%ihg.. A go]od d&a,l of the land under gme Fgfglsig:agzl will
ransierred to the Rohri canal setting fr i i
¢xtensions of cultivation on the Fulelj, § fice maler which will be used for
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In view of the fact that the success of the Barrage scheme is entirely
bound up with the equitable distribution of water it will be fatal to the Barrage
(itself to allow of any extension of the haphazard methods at present prevailing
in the Fuleli area and indeed through the whole of Sind. Sales of land under
the Barrage are an integral part of the financial scheme, and it will be
impossible to persuade buyers that water will be equitably distributed on the
Barrage canals if they see Government, from year fo year, not only allowing
the present inequitable system to continue but extending it.

(i) Fuleli Canals Divisvon.—A. project has been prepared for the complete
remodelling of the Fuleli Canal system. This is now under revision, this
being necessitated by the decision to increase by 1,500 cusecs the full supply
discharge to be provided. The project is divided into five sections in each of
which the necessary widening, regrading, provision of new distributaries and
control of draw-off to secure equitable distribation is provided for at an
estimated cost of Rs. 49,98,043 as under :=— »

Egtimated cost.
Ra.
Beotion 1.~From head to mile 27, where & new oross regulator will be provided ... 2,920,776
Section 3.—~From mile 37 to mile 48 (existing Alipur regulator) 6,70,249

Bection 8.~From mile 43 to mile 63, where a new cross regulator will be provided... 18,567,079
Section 4.From mile 62 to mile 70/3, where a new cross regulator will be provided. 4,292,699
Hection 5.~F'rom mile 70/8 to tail (mile 81/9) e w  28,97,240

——————

Total ... 4998048

—————

Work has been commenced during the ourrent sesson. on sestion No. 5, the
widening of the main canal above the Alipur regulator being simulianeously
taken up. The completed project is expected to return 505 per cent. on
capital expenditure. The work is expected to be finally completed in 1934-35,
with an expenditure of Rs. 54 lakhs during the current year and of approxi-
mately Rs. 10 lakhs in each succeeding year until completion.

(iti) Other Canals in the Fuleli Canals Division.—A project is under
preparation for affording assured irrigational command to the area situated to
the west of the Fuleli and bordered by the Indus and by the Karachi Canals
division. This area now depends for irrigation on the Hasanaliwah, Khairwah
and Mulchandwah, The approximate estimated cost of the project is reported
a8 Ra. 93 lakhs.

(iv) Cost of immediately necessary improvements in the Fuleli Canals
Division.—The probable cost of remodelling the existing irrigation system in
the Fuleli Canals Division to safeguard this area from possible adverse effects
ab oritioal periods of withdrawals of the Barrage canals and to afford improved
distribution of available supplies will therefore amount to approximately
Ra. 591 lakhs, :

(v) Mehrant Canal Project.—This project cannot be said to come within
the scope of the assurances of Governmen$ as communicated to the Lower Sind
zamindars at the time of the inauguration of the Barrage scheme. It provides
largely for extension of irrigation to new areas and will accordingly be
considered on its merits after the immediate comwmitments of Government
have been given effect to. The project contemplates the extension of irrigation
to 61,607 acres of good culturable land to the south of Guni Taluka which at
present lie uncommanded. The total oulturable area to be brought under
command will be 156,043 acres for which 1,510 cusecs full supply discharge
is provided at the head of the canal. The project is estimated to cost
Rs. 26,10,105 and the estimated return on capital expenditure is 10°68 per cent. -

(vi) Karachi Canals Division.—The principal canal system in this
division is the Pinyari Canal system on the left bank of the river. Detailed
plans and estimates have been received for this work, but these have been
returned to the Chief Engineer in Sind for revision as extending beyond the
soope of Government's assurances in 1925 to safeguard existing irrigation
in this area. The project as submitted provided for extersion of irrigation fo
areas outside of existing command and a small return on oapital expenditure
was forecasted. By limitation of the scope of the project to the existing

H 6718
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‘ only the capital outlay will be considerably reduced, but the
g£§$5%; gefaa rg’aflm to Gc?vernment will vanish.. The same limitation _must
inevitably apply to the whole scheme of safeguarding existing irrigation in the
Karachi Canals division. - The estimated outlay to effect this purpose throughout
the division is Rs. 54 lakhs and the expenditure to be incurred cannot be
expected to be productive.

ii clusion.—The lLiability in sight to which Government are com-
mithé;n%)yoz}?e assurances. given ti?:) the zamindars of Lower Sind in 1923 and
1925, that their interests would not be allowed to suffer as the result of the
withdrawals of the Barrage canals, may t!zqrgfore be said approxzimately to
amount to Rs. 1'13} crores (Fuleli Canals Division Rs. 594 lakhs and Karachi
Canals Division Rs. 54 lakhs) and, considering the oatlay as a whole, the
expenditure will be unproductive. Budget provision is being made for thy
commencement of work on the remodelling of the Kalri and Narichach canal
systems in the Karachi Canals Division during the year 1930~31. and, assuming
that the complete programme is to be given effect to by 1934-35, the annugl
assignment of funds for expenditure for the four years 1931-32 to 1934-35 will
be approximately Rs. 2331 lakhs. The question of the provision of a
second barrage for Lower Sind, to be situated ab Kotri or Jherruck, has been
mooted, but the cost would be prohibitive considering the comparatively small
aret and unproductiveness of the country which could be brought under
command of irrigation from above such a barrage, if built. This suggestion is
therefore beyond the bounds of practical politics.

(D) Sw‘mny.

From the above it will be seen that the following questions are now
outstanding as requiring early decision or the formulation of a policy to be
followed :—

(i) The recovery of the cost of the provision of water-courses and
of rectangulation over the large area of occupied land, in connection

-with which the enactment of legislation is under the consideration of
Govemment.'

(i) The remodelling of the existing canals in Lower Sind in order to
counteraot the possible adverse effect on their working of withdrawals of
the Barrage canals. As stated above, work has now been commenced, on
the remodelling of the Fuleli canal system and budget provision is being
made to allow of the remodelling of the Kalri and Narichach canal systems

% ;gelea.rachi canals division being taken up in the working season of

II.—Communications.

(A) Roaps,

() In August 1919, the late Mr. Kent (Joint Secretary to Government,
Public Works Department) wrote a note regarding improvements to road com-
munications in 8ind. A copy of this note was forwarded to the Chief Engineer
in Sind for taking the necessary steps to submit plans and estimates for such
road schemes a8 he, in consultation with the Commissioner in Sind, might
decide were urgently necessary. Accordingly plans and estimates for metalling

the following roads were submitted by the Chief Engineer and were sanotioned
by Government ;—

Expenditure.

_ Rs,
(1) Road from Cemetery at Karachi to Drigh Road Station . 2,58,886

(2) Road from Karachi to Hub River . v 2,12,636
(@ Tatta-TJungshahi Road o vor e 8,79,046

These works have since been carried out at the cost sbown against each.
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~ (i) The Finance -Committee (appointed to discuss the draft financial .
statement of the Government of Bombay for the year 1919-20) recommended,
among other proposals, that in the event of savings becoming available for
expenditare, the provincialization of seven roads in Sind mentioned in their
report should be taken into consideration as a first instalment. The Chief
Engineer in Sind was accordingly requested to submit, through the Commis-
. sioner in Sind, the particulars required in connection with the provincialization
of these roads. He was also requested to furnish perticulars with regard to
other roads which he considered should be provincialized in the near future,
The Chief Engineer thereupon suggested 24 roads ‘for provincialisation. In
passing on the Chief Engineer's report, the Commissioner in Sind selected only
16 roads in order of urgency for provincialisation. Government accepted this
proposal and ordered these 16 roads to be provineialized.

1. SukkurShikarpur (iii) In April 1924 the Chief Engineer in Sind
Roud. . | Right Buwok  wasrequested to submit & report briefly deseribing
3. Shikarpor Jeeob-| Oile the nature and condition of the roads provincia-

lized in 1920 and 1921, indicating which of them
i stood in urgent need of improvements ‘and were
4 nﬁ;%:rglmvﬂx;:p of sufficient importance to be taken in hand

miles). (lrstsix ) 1ot Bonx immediately. The Superintending Engineers of
Girsle.  the Indus Right and Left Bank Circles reported

5. Naushohro-Padidan)
Road

———

§. ZXKatcha rbion of
Hyderabad-Mir-

purkhas Read, * that the six roads noted in the margin were in
6. Hydersbad-Badin urgent need of improvement.

o

Government however directed that improvements to the following roads should |
be taken in hand as early as possihle, and the stage which each has now reached
is as shown below :—

Indus Right Bank Circle.— .

(1) Sukkur-Shikarpur (21 miles) ; plans and estimates sanctioned for Rs. 6,19,457.
Work in progress. : .

(2) Radhan-Mehar (9 miles) ; preliminary improvements sanctioned for Rs. 81,073, .
Work not yet begun,

(8) Shikerpur-Jacobabad (24} miles) ; preliminary improvements sanctioned for
Rs. 14,476. Road surfacing experiments in progress.

Indus Left Bank Cirole.— .
(1) Hyderabad-Hala 'vie Matiari (33 miles) ; plans and estimates sanctioned
for Rs. 1,53,177. Work not yet begun. N
(2) Naushahro-Padidan (11 miles) ; plans and estimates sanctioned for Rs. 83,127,
Work completed.

(3) Mirpurkhas-Umarkot (47 miles); plans and estimates for the first 6 miles
sanctioned for Re. 49,100. Work not yet begun.

(iv) In 1925 the Chief Engineer in Sind was asked $o report whether there
were any other roads besides the six mentioned above which were in need of
improvement, and he reported that three roads required to be metalled. These
are shown below, the present stage of progress on each being nofed :—

Indus Left Bank Circle.— v '

(1) Shahdadpur-Hala (18} miles) ; brick-paving sanctioned for Re. 44,339, Work
completed in 4 miles. - _ ‘

(2 Tando Adam-Uderolal (74 miles); plans and estimate sanctioned for
Rs. 1,25,808 for metalling.* Revised estimate for brick-paving called for.
‘Work uot yet begun. o

(8) Chhor-Umarkot (12 miles) ; brick-paving sanctioned for Rs. 1,07,270, Work
not yet begun, 4 -

An estimate, amounting to Rs, 96,607, has also been sanctioned for improve-
-ments to the Badeh-Nasirabad road (74 -miles) in the Indus Right Bank Circle, -
and this work is almost completed. :

(v) In 1926 the necessity of providing better-communications in the zone of
the Barrage was brought to notice. The Commissioner was then asked to report
on the matter in consultation with the Chief Engineer of the Barrage and the -
Chief Engineer in Sind. He forwarded reports from the Revenue Officer and the
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Chief Engineers, and stated that the question of improvements of communics-
tions had been discussed at & conference which unanimously agreed that :—

(1) the question should be investigated by & thoroughly competent
Road Engineer;

(9) it would probably be advisable to create two Road Engineers’
Districts in Sind so as to relieve the Irrigation Engineers of this work; and

(3) money must be made available for expenditure on roads.

The Commissioner suggested that in the first instance & competent officer
should be placed on special duty to investigate the whole matter. This proposal
was approved, and Government appointed Mr. H. B. Parikh as Executive
Engineer on Special Duty, to investigate and report on the question of improv-
ing communications in Sind and particularly in the Barrage Canals ares.
Mr. Parikh submitted his report in 1928 and gave preliminary estimates for
the construction of the following mileage of Provinoial and Local Board roads
for the present :—

Rs.’
581 miles of trunk roads at Rs. 26,000 per mile .. 1,61,06,000
808 miles of feeder roads at Rs. 21,000 per mile ... 1,69,68,000
8,20,74,000
and also the following further mileage of roads when funds become available :—
Rs.
73 miles of trunk roads at Re. 26,000 per mile .. 18,98,000
531 miles of feeder roads at Rs. 21,000 per mile .. 1,11,51,000

Total ... 1,30,49,000
Grand Total ... 4,51,23,000

The report is under reference to the barrage standing committes, but mean-
while the following points may be noted. Such bridges, so far as crossings on
existing road alignments over canals and irrigation channels are concerned, are
being or will be provided as part of the work of construction of the irrigation
systems concerned. With regard to the construction of roads themselves these
will generally be on or close to the alignments of the existing unmetalled
roads and tracks, and it appesrs that in many parts of the country, for some
time to come ab least, the immediate needs will best be met by providing
improved and raised unmetalled roads, which can be done most economically
by employing modern grader aud tractor outfits such as are being successfully
used in America, the Punjab and elsewhere. These esrthen roads can later,
when the growth of traffic renders such action necessary, be provided with
metalled or other suitable surfacing. It is recognized that the provision of-
surfaced roads proposed in Mr. Parik's report represents the probable final
requirements when the whole country is fully developed.

(vi) The figures of Government expenditure on roads in Sind (on original
works and repairs) from the years 1921-22 to 1927-98 are as follows :—

Year, Works. Reopaira. Total.

! Rg. R, Re.
169193 l 43,740 1,28,920 1,71,660
1929-28 i 1,00,348 1,44,993 $,45,240
193824 L mem | e 2,18,286
1024-25 » 1,65700 145,084 8,10,754
1925-26 2918 ! 1,66,720 | 1,99,688
1926-97 1019 | 16898 9,80,81¢
199798 2,60088 | 2,09,520 4,718,558
1698.29 9,82,052 % 1,908,587 4,75,489
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(B) Ramwars,

(i) The Railways proposed to be constructed in Sind may be grouped under
two systems, viz., (1) the Sind Left Bank and (2) the Sind Right Bank Feeder
Railways. It cannot be said that these feeder railways are necessitated solely
by the advent of the Barrage scheme, sinog there has already been a local
demand for these railways independent of considerations connected with the
execution of the Barrage project. The impending completion of the Barrage
project has, however, made the improvement of communications in this area a
matter of urgency and necessitates the construction of feeder railways and new
roads and the improvement of existing roads.

(i) Sind Left Bank Feeder Railways-—This system consists of the
following broad-gauge lines, totalling about 162 miles in length :—

() aloop line from Mehrabpur to Pad-Idan, vig Tharushah;
(2) aloop line from Nawabshah to Tando Adam, via Sakrand and Hals ; and
(3) a chord line between Tharushah and Sakrand,

The North-Western Railway administrabtion forecasts an annual loss of
Rs, 6,43,685 on the working of these three sections of line, and towards meeting
this loss Government have been asked to make an annual contribution of Rs. 4
lakhs for the first five years. During the second five year period the annual loss
on working is estimated at Rs. 2,63,170. A guarantee of payment by the Bombay
Government of the actual loss on working, limited to a maximum annual
liability of Rs. 2 lakhs, has also been asked for by the Railway administration for
the period subsequent fo five years from the date of opening the lines to traffie.
This guarantee was agreed to by the Legislative Council in March 1928.

The construction of these lines was sanctioned by the Railway Board in
June 1928, The construction of the Mehrabpur-Padidan loop is in progress, and
this section of the line is expected to be opened in the spring of 1930. The
survey of the remaining sections has been completed, and detailed estimates are
under preparation. It is hoped that the Nawabshah-Tando Adam loop will be
lieady and opened for traffic in the hot weather of 1931 and the Chord line in

932.

(iii) Sind Right Bank Feeder Railways.—These are complementary to the
Sind Left Bank Feeder lines. This system consists of two lines, viz., from Sita
Road to Jacobabad and Larkana to Dost.Ali, of an aggregate length of about 135
miles, On the recommendation of the Sind Communications Board it is proposed
to construct the loop, Larkana-Dostali Jacobabad, immediately and to take up
the Sita Road-Dost Ali section when canal construction is well advanced.

The Railway administration’s estimates show that these lines are expected
to give a return of more than 4} per cent. and if is therefore probable that the
Bombay Government will not Ee required to furnish any guarantee. The
Railway Board bas since intimated that it has decided to postpone the
consideration of these Railways for the present, pending completion of lines
already commenced. -

(iv) Besides the two systems mentioned above, there are certain other lines
dealt with by the Special Officer, Sind Roads, in his reports on communications.
These lines are dealt with briefly below:—

(1) Ehadro-Nawabshah Railway (Jodhpur Railway).—The final
location survey of this railway has been completed and the estimate has
been forwarded to the Railway Board. No action has yet been takeu
regarding the acquisition of land, as this project, in common with all other
Metre-gauge projects in Sind, is held up pending a decision on the
conversion to Broad-gauge of the Hyderabad-Chhor Section of the Jodhpur-
Hyderabad Railway and of the two branch lines from Mirpurkhas.

(2) Jhol-Hiral (Jodhpur Railway).—The survey of this project has
~ been completed and the projeot estimute submitted to the Railway Board.
(8) Jhudo-Hiral (Jodhpur Railway)—The survey of this loop has
been held in abeyance pending a decision on the conversion to Broad-
gauge of the Hyderabad-Chhor Seotion of the Jodhpur-Hyderabad
Railway, '
B 6714
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4) Tando Adam-Palh line (N. W. Railwqy).—-‘The Railway Board
has rgc)ently intimated that it is not proposed to 1}1vest1gate this t:urther ab
present, us this project is considered uiilikely to yield a remunerative return,

5) Tando Mahomedkhan-Sujawal line (N. W. Rizilway).—T};e
recon(m)a,iss:nceasurvey of this line has been completed and the report will
be submitted to the Railway Board shortly.

(6) Shikarpur-Ratodero line (N. W. Railway)—1t has been decided
that the consideration of this line should be postponed for five years.

7) Mirpurkhas-Nagar Parkar line.— The Railway Board has decided
to drs)p) this ﬁne in favour of the Viramgam-Radhanpur-Badin project for
the Bombay-Karachi connection.

" (8) 4 project for the conversion to Broad Gange of the Narrow Gauge
lines from Hyderabad to Chlor with two branches from Mirpurkhas to
Khadro and from Mirpurkhas to Jhudo is under investigation by the
North-Western Railway.

(v) So far as the Sind Left and Right Bank Feeder Railways are
concerned, the construction of which has become necessary owing to the advent
of the Barrage scheme [vide paragraphs (ii) and (iii) above] it will be seen that
Jiability  on the part of the Bombay Government is confined to the Sind Left .
Bank Feeder Railways, and this is again limited to an annual guarantee against
loss in working up fo a maximum of Rs. 4 Inkhs a year for the first five years
efter the opening of the line for traffic and thereafter to the actual loss, subject
to & maximum of Rs. 2 lakhs, until the lines prove remunerative, when the
amounts of the guarantees will be paid to this Government with interest.

As in the case of roads the question of railway commurications is one
of the subjects engaging the attention of the standing committee in Sind.

III.—Land Policy and Revenue.

(A) Problem of disposal of land.—The essential difference between the
resettlement of Sind and the colonization of the canal areas in the Punjab is
that in Sind the new canals are to irrigate an already settled country, whereas

.in the Punjab for the most part the irrigable ares was at the outset & desert.
The zamindars of Sind have their established position in the country, and it is
essential that their legitimate claims should be considered. On the other hand
the success of the projest cannot be jeopardized by yielding to a number of
interests that may be incompatible with the general and financial stability of
the Barrage scheme. Moreover demands of all kinds have been put forward
for grants of land on concessionary terms which, if acceded to, would involve
grave financial risks. The policy that the Bombay Government has set before
itself is that in the first place the legitimate claims of the present zamindars
should be satisfied, secondly adequate provision must be made for ‘special
classes, such as peasant cultivators, and thirdly land must be sold in the open
marke$ in order that the capital cost of the project may be met by the receipts
from the land sales. The cardinal feature of the situation is the marked
- absence of the large areas of hitherto uncultivated waste which form a familiar

feature of the Punjab irrigation scheme. Out of the gross ares of 73 million
acres commanded by the scheme the greater part is not Government land, but
i8 already in the occupation of private persons, and its value is being enhanced
out of all proportion by bringing water to it. Some 14 million acres, after
uncultivable land and land to be reserved for public purposes have been
deduoted, are available for the purpose of distribution, and this vacant land is
very much fragmented. The policy adopted is that the indigenous population

should have first claim to the newly irrigated tracts at the disposal of
Government.

The Barrage is not expected to be completed before the spring of 1932, so

that water will not be available for the new canals until the inundation season
of that year.

These facts lead to certain conclusions. New colonists cannot be settled
on the land long in advance of the date when water will be available. There
is much preliminary work to be done in the lar

. ger unoccupied areas before
these lands can be disposed of profitably to Government and tg the purchasers.

Bince most of the ares contains a considerable nucleus of zaminders and
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oultivating owners already depending on agriculture for their livelihood, it is
necessary to aim at the orderly development, so far as possible, of the whole
tract at one and the same time. It is not possible to deal with the Barrage
area piecemeal, deferring the development of cerfinin sections until that of
others is practically complete. Government have however already published
their conclusions as to the policy which it is desirable to adopt in the disposal
of waste lands, while reserving to themselves full liberty to change that policy
in any directions which experience or changing eircumstances may indicate,
The various classes of grants to be made may be considered under the
following heads :(— '

(i) Fallow-forfeited and Mohag Grants.—Government have already made
clear their opinion that the indigenous population has the first claim to
consideration in the development of the area, and the Royal Commission on
Agriculture bas expressed the same view.. They have therefore set apart
850,000 acres to. be granted to existing landholders at the nominal rate
of Rs. 15 per acre. Since Government are undertaking a capital expenditure
of over Rs. 30 per acre on this land and on every other acre already oceupied,
the magnitude of the financial concession being made to the existing land-
holders in the tract will be readily understood. Government consider that the -
resources of these landholders can best be employed, and will be fully employed,
for many years to come in bringing their lands under the more intensive
cultivation which will be possible under Barrage irrigation. ' '

In order to enable Government to ascertain their fotal liabilities on
account of these concessionary grants, it has been considered necessary to
prescribe & definife-date by which all claims to fallow-forfeited land within the
Barrage area must be received. Seplember 80th, 1930, has accordingly been
~ fixed as the date for this purpose. It is sufficiently distant to obviate any
hardship to individuals, the order having been issued in Novémber 1929, and
it has been given the widest publicity. Any claims received after this date
will ordinarily not be considered. -

(i) Peasant Grants~Although it is not possible fo settle peasants on the
land before cultivation operations can be undertaken, the terms on which
Government are prepared to grant land to peasants are described below. When
the Jamrao was colonized thirty years ago, grants for both Sindhi and Punjabi
peasants were given free of malkano. In the Punjab to-day fairly heavy
recoveries are made from peasants. The Punjab peasant is required to pay
Rs. 8 per annum per allotted acre for the first fen years, and thereafter has the
option of paying Rs. 5 per acre in perpetuity, without acquiring proprietary
rights, or of paying heavier annual payments over a period, which may extend
to forty years for the purpose of acquiring proprietary rights, according o the
prescribed scale.

Government clearly cannot afford, nor do they consider it necessary, to
give land to peasants free. The Hari, whose status is raised to that of a
peasant proprietor, has his income largely increased, and there is no reason
why be should not pay a reasonable share of that increase to Government by
way of instalments for the purchase of his land. But in the present conditions
of Sind agriculture Government do not think it desirable to attempt to levy the
prices which the Punjabi peasant willingly pays, and they have therefore
empowered the Revenne Officer to make grants to Sindhi peasants on the
following conditions. Tbe peasants will be tenants-at-will for the first five
years, during which they will pay Rs. 8 per annum per allotted acre and will
be required to comply with certain conditions framed with a view to ensaring
that they actually live on or near their land and bring it under cultivation.
Thereafter they will be required o pay malkano equivalent to half the amount
paid by peasants in the Punjab aoccording to the following scale :—

Number of ‘ Annual payment
yoars. psfm
Rs. a. p.
15 ' 'YL L) onu (XX e “5 0 N 0
0‘1'.‘ 20 sae P (13} san ern 4 8 0
OI 25 (A2 .. Ten . 4 0 0
01‘ 30 een »ow LX) ave nes 8 8 0
Or 40 “se T nEa tae (X1 3 -0 0
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The ordinary land revenue will be recovered in addition to these payments of
malkano. The peasants will thus be able to complete payments for their
holdings within a period ranging i their option from 20 to 45 years. It is
not desirable to permit payment within & shorter period, since the object is to
get the peasants settled on the land and not to encourage them in the
speculative sellings of their holdings. The present value of these payments is
about Rs. 50 per acre. Government consider that peasants should be settled
only on land of good quality and that a grant should ordinarily be about
16 ‘acres and never more than 24 acres. For the present, Government have
suthorized the Revenue Officer $o seb aside 50,000 acres for the purpose of
peasant grants. This is enough for 8,000 peasants. Government however
trust that, as time goes on, it may be possible to set aside & larger area for th;s
purpose. It is impossible to settle these peasants on the land before water is
available, but much of the preliminary work can be done before that time, and

it should be possible to settle about 25,000 acres of this land in 1932-33 and
" the remainder in the following year.

It is not proposed at present to give peasant grants at concession rates to
other than Sindhis (including Tharis). The Punjabi peasant is sufficiently
alive to the value of perennial irrigation and will be able to buy land in the
ordinary way ab full rates provided that he is given reasonable opportunities to
purchase small holdings and pay for them by instalments. An exception will
be made in the case of Punjabi abadgars already settled in Sind in respect of
areas mainly colonized by Punjabis. It is improbable fhat any other class -
would be suitable for or be attracted by the conditions obtaining in Sind, bub
Government will consider sympathetically claims that may be advanced on
behalf of any such classes. The Revenue Officer has also been authorized to
consider applications from co-operative societies or other organized groups for
gran{s on terms not more generous than those outlined above.

(iii) Military Granés.—After very careful consideration Government have
come to the conclusion that no concessions of a financial kind can be made at
their expense on the grounds of military service. Subject to the fulfilment of
a few definite commitments made before the Barrage scheme was sanctioned,
the Revenue Officer is authorized to make grants to military personnel, either
retired or serving, on terms of full payment for the land either by themselves
or by the Government of India in the Army Department on their behalf.

(iv) Sales at full rates—Having regard to the heavy capital cost of the
Barrage, it i8 necessary to obiain for the bulk of the unoccupied land the best .
prices that will be procurable from time to time. Government are of opinion
that good prices cannot be expected if land is sold long before water is
available in the canals, and they do not therefore contemplate resort to sales on
any considerable scale more than about a year before the canals are open and
flowing. Sales by open auction will be the rule, and these will be open to all
bidders, whether from this or other provinces. Payment by instalments will
be permitted, the general rule being 10 per cent. down and the balance in five
- equated annual instalments of principal with interest at 6} per cent, The

ReYenue Oﬁ‘icer.wm, however, be permitted to reduce or increase the number
gf énstalments in cases where for special reasons he considers it desirable
o do 8o,

(v) Limited auctions and sales at fized prices.——While, however, Govern-
ment consider that sales by auction should be the rul

! e, there is, in the
aggregate, a very large srea of land for which sales by auction would not be

advisable or even practicable. In these cases the Revenue Officer is authorized
to sell lands at a fair price fixed by him, or to hold auctions confined to a
limited class of b.ldders. Examples of the sort of cases referred to are lands
which are equally in the mokag of several people and of which the sale to &
stranger would consequently be inadvisable and lands in small scattered
parcels to which no partioular person has & valid claim, but which could not be
expected fo attract any considerable number of bidders at an auction. In such
cases & standing offer to sell at a fixed price may be the better method. The

same scheme of payment by instalme i :
suction. y y 1ot nts will apply here as to sales by
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(vi) Short-term leases.—Over one hundred thousand acres in the Barrage
area are gt present held on temporary leases for five years and s considerable
area is held on leases for one year which are regularly renewed. In some cases
definite promises were made that such lands would be permanently granted
when the Barrage came into operation and in some cases lands were granted
on the express understanding that no such claim would be considered valid.
The circumstances of each lease will have to be examined when application is
made for its conversion into a permanent grant. There will doubtless be some
ocases in which financial concessions will have fo be made. Generally, however,
it will be equitable to fix a price approximating to the full value of the land
and to recover it by a more extended system of instalments, This conclusion
is justified by the fact that few of these leases date back to the period anterior
to 1910, when the Cowmmissioner in Sind issued orders, in pursuance of &
decision of Government, that no land commanded by the right and the left
bank canals or by the remodelled Eastern Nara should be given out except on
lease, the lessees to be subsequently given first claim to permanent ocoupancy
on payment of suitable malkano fized with regard to the enhanced value of the
land due to an assured supply of water. This land is already in oceupation
and under cultivation on existing canals, so that these terms can be offered to
the holders as soon as the circumstances of each case are investigafed.
Undoubtedly a large number of these lessees hope to get their grants confirmed
on payment of a light malkano and the decision to fix a price approximating to
the full value of the land may in certain cases be considered harsh. This
expectation is not, however, justified. These lands are often very valuable,
since they have a,water-supply already available, and Government do not think
that the fact that tenants have had a free lease for several years can be
admitted as a valid claim to further concessions in the maftter of price. The
leases are now being renewed only on the condition that the holders will agree
to take the lands up permanently at the price fixed by the Revenue Officer
when they are called on to do so. Many lessees will take up the whole of the
land now held by them on these conditions and the land not so taken up will
be available for disposal to others in the ordinary way.

The Revenue Officer has been authorized to lease for a period of years
lands which are not yet ripe for sale. These leases may be for varying periods
and may be sold either by auction or by tender or at rates fixed by the Revenue
Officer. It is expected thab the sale of these leases, which are now a regular
feature of colonization work in other provinces, will bring in considerable sums
and will materially assist the general development of the area by admitting of
the temporary cultivation of lands for which water will be available, but which
in other respects are not ready for final disposal.

(vii) Long-term leases—It is anticipated that the Revenue Officer will
receive a certain number of applications for large grants for special purposes
such as cotton-growing, cattle-breeding, fruit-farmiog, etc., generally involving
some concession in the matter of price. The history of such grants in other
provinces suggests that careful scrutiny of such proposals. is necessary, if the
publio revenues are to be adequately safeguarded. (Government have therefore .
passed orders that the Revenue Officer should not sanction any application
which involves either the grant of more than 500 acres or any special conces-
sion in the matter of price without their consent.

It is vital to the success of the whole Barrage scheme that the general
standard of agricultural production should be raised. This can best be
achieved by a demonstration of what can be done by private individuals or
companies working for their own profit land for cotton-growing, cattle-breeding,
fruit-farming, seed farms, oo, A few large grants ranging from 2,000 o 20,000
acres on terminable leases to persons who will adopt progressive methods and
contribute to the social advancement of their small neighbours will be of very
great value. Government are now engaged in working out the details of such
Jeases. They have fixed 2,000 acres as the minimum area for each lease and
have set on foot enquiries as to the amount of land that can be made available,
and they are drawing up & form of lease, which, after scrutiny by the Barrage
standing and advisory committees, will be published, They invite applications
from persons and syndicates of persons for taking up such leases, the terms of
which will be modified or adjusted to suit the requirements of individual
applicants.

# 6715
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(viii) Grants to other depariments—The Agricultural Department have
intimated that they will require about 8,000 acres for sced farms. The grant
of leases for special purposes mentioned in the preceding paragraph may,
however, obviate the necessity of setting apart so large an area for a Govern-
ment seed farm. The question of the land that will be required by the Forest
Department has been discussed in Chapter V below. :

There remains the area remaining for disposal at full rates. It would be
premature to estimate what this area will be. Leases for long periods, which
will be a new feature in Sind, will, for instance, have to be taken into
consideration, and it is difficult to foresee with any accuracy the extent to
which these leases will be taken up. The total area for disposal will be very
large, and the sales are likely to be spread over a period of not less than twenty
years, during the course of which some of the proposals may undergo modifica-
tion in the light of the changing financial situation and actual experience.
The proposals must therefore be regarded rather as a general indication of the
lines along which development can for the present proceed than as an
irrevocable commitment to a particular policy.

(B) The following is a summary of the work upon which the Revenue
Officer is engaged and of the progress achieved up to date.

" (i) Settlement work.—1It has been decided that revision settlements in the
talukas commanded by the Barrage are to be introduced in time for the revised
rates to be levied in the revenue year 1932-33, since the new canals are

expected to be in working order by the kharif season of 1932. The talukas
concerned are— '

Distriet, Talnkas,
Hyderabad ..« Dero Mohbat (except s few dehs).
: Tando Bago (about half).
Tando Allahyar,
Hala.
Hyderabad (except a fow dehs).
Sukkur ++o  Sukkur (a few dehs only).

Garhi Yasin {except a fow dehs).
Shikarpur (a few dehs only).
Rohri do. .

Larkana - . Dadu, Johi, Schwan, Kakar, Mehar, Warab Labdaria,
Larkana, Kambar, Ratodero and Mirokhan,
Thar Parkar .+ Mirpurkhas (Jamrao and non-Jamrao areas),
Digri.
Jamesabad,

Sanghar (non-Jamrao and Jamrao areas).
Khipro.

Umarkot.

Samaro (Hiral tract and noﬁ-Hiral tract).
Diplo (a fow dehs only).
Mithi do.

Nawabshah ... Kandiaro, Naughahro Moro, 8
, ) hahro, » Sakrand, Shahdadpur,
Nawabshah, Binjhoro (Jamrao and non:.T amrao arep;m)'
Shahdadkot and Jacobabad (sbout half).
The work is in the hands of two officers workin

: under th visi
of the Revenue Officer, and is being spread g«over efroureygezli'gfal I\?ggee rz;s;gr;

e Barrage prc()ijegt contemplates
\ \ area commanded, the settlement
reports will be of 2 homogeneous ch it wi b i

thom simultanconsly, I% mays character, and it will be possible to deal with

¥ be pointed out that the existi i
restricting the enhancement of the assessment at a revis?orf xéiﬁi?eg m%motégegg
per c;l:;b. is nof being followed in the case of these settlements.

e guarantee of perennial irrigation will so enhane lue of th
lat;;la a,ind inorease the margin of profit that a more aubstanhi;l t.liiedi‘;?ol;etg f-h:
r.a 8 of assessment is legitimate. Further, & suggestion has been put forward

Upper Sind Frontier
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for the levy of a betterment tax on the lands commanded by the Barrage, the
object being to recover from existing holders of these lands some payment in
return for the greatly increased value which will be given to their lands owing
to the security afforded by the Barrage and the substitution of perennial for
seasonal irrigation. In the Punjab a betterment levy is made when occupied
land is brought under irrigation. In Bikaner, khatedars whose lands come
under the Sutlej Valley Project have been required to surrender part of their
holdings in return for getbing irrigation for the remainder, and in addition
have had to pay & heavy acreage rate as a contribution towards the capital cost
of the canal. In the Thal area of the Punjab the zamindars have been
compelled, in view of the possibility of the Thal Irrigation project being
sanctioned, to surrender to Government no less than three quarters of their
holding in order to obtain perennial irrigation for the remaining quarter. In
view of these precedents the question whether a betterment levy should be
ma.d: an integral part of the Barrage scheme is being considered by Govern-
ment.

(i) Land sales.—The policy of Government was defined in their
Resolutions Nos. L. C. 1348 of 14th November 1927 and 3462/24 of 30th
Auogust 1928 and 24th January 1929. The Revenue Officer is at present
engaged in disposing of the concessionary area of 350,000 acres of mohag and
fallow-forfeited lands. KEvery effort is being made to get this area disposed of
as quickly as possible, but there are wmany impediments in the way. Since
water for this land will in most cases not be available till the Barrage canals
flow, many applicants do not apply for their land when & %acheri is held;
others do not take up the land because of the rice restriction in perennial arsas.
14 is apparent that mohag lands cannot be given out freely until a clearer idea
of the actual location of the new water courses is obfained. In many cases .t -
is inadvisable to give out the land before the rectangulation operations are
completed. The total area of land in the Barrage area fallow-forfeited after
1910-11 was 247,000 acres, and although if is nob easy to estimate with any
precision how much of this will be restored, it is'known that there will be a
large saving. Out of this total ares, the restoration of 62,579 acres was dealt
with and 92,190 acres were restored in the year 1928-29. Practically all the
land which was applied for on valid grounds was given out. It will be seen
that approximately one-quarter of the total fallow area was dealt with and
about one-third of this was taken up. Much of the remaining area will
doubtless be applied for later on, but it is certain that in respect of a large ares
of the fallow-forfeited land there is no one remaining who has a valid claim to .
its restoration, and also that in the areas where rice cultivation was once
common but which are now exoluded from the rice area, much being bad kalar
land will not be taken up because of the rice restriction. There is no general
demand for the restoration of lands fallow-forfeited before 1910-11, and their
restoration has now been prohibited, as most of the khatedars from whom such
old forfeitures were made are now dead. The savings on the area of fallow-
forfeited land will go to swell the balance available for ordinary mohag grants,
and the present indications are that the total area of 350,000 acres will be
sufficient for meeting fully the claims, fo satisfy which they were sanctioned.
Payment for these grants is being made in two equal instalments, 6} per cent.
interest being charged for the second instalment.

In February 1929 the Revenue Officer made an experiment of putting up
to auction 1,452 aores of Government land for which water from the existing
canals is available. The total sum realized was Rs, 1,59,801-12-0. The prices
obtained for blocks of land classified as A, ¢.e., good land, varied from Rs. 100
to Rs, 175 per acre, and those for purely B land, 4.e;, poor but cultivable, from
Rs. 50 to Re. 110 per acre. Whilst these prices are satisfactory in view of
Mx. Baker's original estimate that A land would feteh on an average Rs. 150
per acre and B land Rs. 50, it is felt that there is ho hope of high prices being
obtained in auotion until the Barrage water is available or is in immediate
prospect. At the same time it is clear from the experience which has now been
gained that for estimating purposes the distinction between A and B land is
no longer necessary. The most that can be said about this classification is that
generally speaking the A land is better than the B land. Mr. Baker, who was
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himself mainly responsible for the classification, has himself put on record hig
mistrust of its acouracy, and in the last two years a great deal of A class land
was found which should have been classified as B class and vice versa. Sind
zamindars of great experience will seldom give & considered opinion of the crop-
growing qualities of land, unless they are allowed to dig pits in the land at
frequent intervals and to examine closely the depth and the texture of the soil.
More important still is the fact that the purchaser of land looks to many other
factors besides the actual quality of the soil. The levels of the land, its distance
‘from villages and markets, and communications are matters which o him are
bardly less vital than the actual quality of the soil, and they are matters of
much greater relative importance in s settled country like Sind than they are in
new wasbe areas like those dealt with in most of the Punjab Canal schemes.
The A and B lands are also so inter-mixzed that no adequate disposal schemes
could ever be framed for them. For these reasons Government have sanc-
. tione]g 1Ishe Revenue Officer’s proposal to abandon the distinction between A
and B land.

(ili) Land Acquisition—The total area of land fo be acquired for the
purposes of the project is approzimately 106,000 acres. Up to December 81st,
1929, 87,367 acres have been acquired at the cosb of Rs. 55,65,489.

(iv) Rectangulation.—Details have been given on pages & to 7 ante.

(C) Smnusy.

1. The polioy outlined above for regulating the dispcsal of land makes no
pretensions o be final, and proposals for its extension and improvement will
bave to be considered with accruing experience.

* 2. The area to be set apart for long term leases and the conditions

regulating their grant are now under consideration, and should be settled at an
early date.

8. The resettlement of the falukas commanded by the Barrage will
require consideration on receipt of the seftlement reports.

1V.—Agriculture.
A-—-Agricultural Development, 1923-1920—

(i) Organization of the Department of Agriculture in Sind in 1923.—In
the year 1923 when- the Barrage project was sanctioned the gazetted staff of the
Agricultural department in Sind consisted of the following officers s~

1 Deputy Director of Agriculture in the Indi i Servi -

5% __1’25%50_1,5%0)- e Indjan Agricaltural Service (Rs. 850

1 Cotton Breeder in the Bombay Agricultural Service (Rs. 250—20—"750).

1 Divisional Superintendent of Agriculture i i i
B 250_2%"_750). griculture in the Bombay Agricultaral Service
The Deputy Director was in charge of all the work under the general super-
vision of the Director of Agriculture, Poona. Though he was n?ainly engapged
on cotton, the cotton-breeder was also in charge of rice and wheat breeding.
The Divisional Superintendent of Agriculture was in charge of propaganda
work. .In addition to these officers, the services of the Presidency specialish
officers, e.g., the live stock expert, the agricultural chemist, the economio
botanist, the plant pathologist, ete., were always available. The non-gazetted
staff consisted of thirfeen graduute assistants, who were em ployed as farm
superintendents, managers, ete., and several non-graduate assistants (including
gz:g?‘f cerz‘ﬁﬁ?t@ h]?}lldera%’ it:]l;arlns,rJ michanica.l assistants, eto., etc. There
' arms &t Mirpurkhas, Sukkur, Larkans, illing-
don cg.ttle farm at Malir n’ear Kara:chi. » and Jacobabad, and the Willing
'(i? APPOintZ}entdOftx% dvisory Commitiee, 1923,
project was sanctioned, it became apparent that the enormous crease in the
irrigated area in 8ind which would result from its completion \:gufla‘ create 4
. ienes of new agricultural Problems, and aocordingly & committee composed of
oth official and non-official gentlemen was appointed in 1923, with the Com-
wigsioner in 8ind as chairmen, to consider the question of the development of

—As soon as the Barrage
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the agricultural department to enable it to deal with these problems. The
committee submitted its report in the following year, It stated its conclusion
that the establishment of the Barrage canals system would necessarily result
in fundamental changes in the theory and practice of acrioulture of the
country, for which timely provision must be made, if full success were to be
assured. The turning of a very large amount of perennial water into a
country which had hitherto been watered only during a small part of the year
wes certain to bring to the front a host of new problews, if the water was to be
used to the best advantage, if the largest crop outturn was to be attained, and
if the biggest profit was to be obtained both by the cultivators and by Govern.
ment. The committce therefore considered it essential that the experimental
worl connected with the agricultural prcblems should be undertaken before the
advent of the Barrage. The chief problem was how to give perennial irrigation
without damaging the land, without producing alkali in it, and at the same
time how to utilize the water to the best advantage. .The data so far available
were ohiefly obtained from the Punjub and Egypt, but were inadequate for
application to Sind conditions., The committee was convinced that con-
siderable expenditure on experimental work would be necessary to secure
as large & return as possible. It therefore urged that very careful experiments
should be made fo obtain sufficient data on the fullowing points :—

(1) the best rotation of water to give the maximum duty witkout damaging
the land either by the production of kalar or otherwise ;

() the best rotation of crops which would enable the maximum returns

_ to be got from the land without dsmaging it, while at thy same time maintaining
its fertility ; ]

(3) the production of the types of crops which would give the best results
under Barrage conditions ;

() the best way by which the land should be tilled under the new
conditions, whether by cattle or otherwise ; :

(3) the best methods of preventing the development of salt in the land
and wtilizing the land containing = limited amount of sult and the reclamation
of salt land,

(i) Recommendations of the Commitiee—To obtain these data the
committee recommended that experimeatal work should be initiated
immediately, as much of the data required would take a number of years to
obtain; that such work should be placed under the best and most s -ieutific
direction obtainuable; and that it should be financed on a likeral scale so
as to ensure that the maximum results should be obtained. The committee
recommended the establishment of three experimental statipns—

(1) at Larkana for the area to be irrigated on the right bank of the Indus;

(2) at Sakrand for that under the Robri and other canals on the left bank;

(8) at or near Shadipali for the area to be fed from the various canals
dependent on the Eastera Nara.

These three stations were to be the centres where the main experimental
work was t0 be curried on, but the intentivn of the committee was that there
should be additional operstional stations to try out on a large scale and
under different conditions the results ohtained at the central stations.

The committee also considered three other developmenis to be necessary.
They were (1) the orgunization of agricultural propaganda, (2) the establish-
ment of an Agrioultural College at Nawabshah and pending the initiation of
such a scheme a more liberal provision of scholarships for Sind students at the
Poona Agricultural College and (3) the appuintment of a separate Director of
Agrienlture in Sind, ‘

. (iv) Government's action on the recommendations -of the Committee.~—
Government accepted the recommendatiors of the committee with certain
resecvations. The establishment of two main stations on the two banks of the
Indus was admitted to be necessary, but as it was nob certain whether the
problems of the Eastern Nara tract were so different in character fromn those
in the rest of the lelt bank aren as o raquire an independent station, the mutter
was held over for further.investization: In regard to subsidiary stations it
was considered possible that, when dvfinite results had been achieved at the
principal stutions, the experiments would be repeated on private. farms without
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" necassity of having subsidiary stations. This point was also held over for
.ﬁﬁt&?iﬁrgtisation. Ggovernmentyhowever decided to establish forthwith one
experimentel station at Sakrand on the left bank of the Indus, as the problems
of this tract demanded immediate investigation and l.and was available for it,
while the facilities for irrigation water were cons1deregi to be adequa.te.
Government also acceptel the committee’s proposals regarding scholarships at
the Poona Agricultaral College. 'They decided to hold over the questions of
opening a separate college and appointing & separate Director of Agrxcnlbnre for
S8ind. The scheme of starting an experimental station at Sakrand was
intended to be brought into operation from 1st September 1925. The total
estimated cost on this account during the year 1925-26 amounted to Rs. 3,02,432,
and the scheme being an important one was luid both before the finance
committee and the Legislative Council.

(v) Action of the Legislative Council in 1925.—The scheme was deslt
with by the Honourable Minister in charge of Agriculture, <.e., on the
‘transferred side of Government, and before moving the grant in the Council,
the then Honourable Minister (Mr. A. M. K. Dehluvi) inlormaily consulted the
Sind members and a few members from the Presidency who were interested
in the subject. They expressed their willingness to accept the scheme on the
following conditions :—

(1) that the Sakrand scheme should not be treated as a rart of the full scheme
recommended by the sdvisory committee, but s scheme full und entire in itself,
and not likely to be developed fnrther as suguested by the committee. Further

developments, if fonnd necessary, should he taken in hand only after consultation
with a fresh committee of the Sind zamindars and others interested

(2) that Dr. H."H. Mann, the then Director of Agriculture, should be placed
in charge of the scheme and the investigations under it for a sulliciently long petiod
to enable him to stndy the various problems and to make it successful.  For
this purpose they proposed that Dr. Mann's services should be lent to Sind for
five years, ab the end of which time the success of the scheme was to be examined
and pot at.the end of ten years as proposed by the sdvisory committee ;

(3) that the cost of the scheme, viz., Rs. 3,02,482, should be reduced as far as
possible.

In the debate in the Legislative Council the Honourable Minister stated
that be agreed to the first condition, but as regards the sccond lo explained
that there were difficulties in the way of removing Dr. Mann from the
Presidency and sending him to Sind, and he explained that the proposed
undertaking could not be given as this involved the question of the extension
of his service. An assurance was however given thut Government had no
objection to Dr. Mann's services being made available for the scheme, The
demand was passed by the Legislative Council on 6th Angust 1925,

(vi) Sakrand Researcl Station established under Dr. Mann—Government
entrusted Dr. Mann with the immediate direction and control of the station
in ‘addibion to his duties as Director of Agriculture. To assist him in the
discharge of the latter duties, & post of Joint Director of Agriculture was
created for a period of two years. Dr. Mann was, however, unwilling to take
up the work unless in the normal course the experiments which he initiated
were carried on by himself for five years withou any question Ly Government.
He also asked that if his connection with the rest of the Presidency censed at
the date of his retirement in Uetober 1927, all agricultural work in Sind
thereafter should be placed solely in his charge. Government accepted this
proposal. Thus the initial task of organising the work at Sakrand fell on
Dr. Mann from October 1925. He continued to be in charge of the station
from that time onwards till the date of his retirement in October 1927,

(vii) Dr. Mann's retirement and subsequent arrangements—Before that
date the arrangements to be made in view of Dr, Mann’s impending retirement
were taken info consideration. In Japuary 1927 Government Bproposed to’
permit him to retire from the Indian Agricultura) Service on attaining the age
of 55 on 16th October 1927, and at the same time bo creale for him an
?,pggcxlf}:txpeni a8 D‘:ﬁ"t"r ﬁ)flAgrfica;lllture for Sind for g period of 3 yecars with
jurisdiction over the whole of that area ineludipe
Barrage. Dr. Mann was also ashed toa alt?bc e o prae commanded by the

. S mit & prograwume whereby the
services of certuin officers whose duties extended over I1:11egPrexaiden::vy eil:c)l{lding
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8ind would be made available for both in such a manner as not to entail in -the
foture any difficulty with regard to superior control in view of the existence
of two Directors of Agriculture. Dr. Mann however found himself unable to
accept these proposals, and accordingly he retired from the service on October
16th, 1927. A stop-gap arrangement was then made whereby the senior officer
on the station, Mr, V. A, Tamhane, the soil physicist and chemist, was placed
in charge, while the general supervision of the work rested with the Director of
Agriculture in Poona. This arrangement, although admittedly temporary, has
continued up to date. A

{viii) Direction and co-ordination of agricultural activities in Sind,—The
advisory commitiee had laid stress on the point that each experimental station
established by Government should have a separate Director who should be the
best scientific agriculturist available. For this reason they recommended a pay
of Rs. 1,500—50—1,750 for the Director of the Sakrand station. Government
accepted this view and obtained the sanction of the Secretary of State for the
creation of a post on, this rate of pay. So long as Dr. Mann was in charge of
the station, the question of filling this post did not arise. The state of affairs
on the farm was however found to be not entirely satisfactory at the time that
Dr. Mann left it. The development, e.g., clearing, levelling, cic., had only been
half done, and no plan of exploitation had been thought out for the utilisation
of the land to the best advantage when ready. Such agricultural work as had
been undertaken had in several respects been inefficient. Thus cultural opera-
tions such as sowing had notbeen carried out on approved professional lines.
For various reasons a good deal of time had been lost, and more than half the
area of the farm had not been utilised at all. In the opinion of the Commis-
gioner in Sind, who visited Sakrand in December 1927, if the farm was to
attewmpt to fulfil its functions, it required a very experienced and well paid
agriculturist who would direct and co-ordinate the activities of all the branches,
The new Director of Agriculture (Mr. Main) immediately on joining his appoint-
ment in October 1927 also pressed for the imnmediate appointment of a Director
for the Station. The question was considered by Government, and the name of
Mr. G. S. Henderson of the Indian Agricultural Service, Imperial Agriculturist
at Pusa, who had been a member of the original committee appoiuted in 1923,
was put forward. During the budget session of March (928, the then Honoura-
ble Minister (Mr. G. B. Pradhan) held a meeting to which five members of
the Legislative Council from Sind were jnvited together with the Secretary,
Revenue Deparbment. and the Director of Agricalture. The Sind members did
not want a separate Director for Sind because there was not in their opinion
gufficient work. They recommended the appointment of Mr. V. A. Tawmhane,
soil physicist, to be in charge of the farm permanently and to be maiuly res~
ponsible for the scientific section. They also favoured the appointment as
Deputy Director for Sind of an officer of the Indian Agricultural Service, who’
should be an agriculturist with headjuarters at Karachi but who should spend
& large portion of his timne at Sakrand advising the, agricultural section. The
Honourable Minister proposed,that Mr. W. J. Jenkins of the Indian Agricnl-
tural Service (at present Deputy Secretary, Indian Central Cotton Committee)
should be appointed Deputy Director for Sind with Mr. Tawhane as Joint
Director at Sakrand primarily respousible for the experimental section and
gonerally for the suocess of the scheme. Mr. Jenkins who was on leave in
Europe was approached in the matter, but declined to accept the post on the
terms offered.” A conference was then held at Poona on 2nd August 1928 by
the new Minister (the Honourable Moulvi Rafinddin Ahwed) at which some
Sind members of the Legisiative Council, the Secretary, Rovenue Department,
and the Director of Agrioulture were present. It was decided to make enquiries
about likely officers at Simla during the forthcoming conference on the report.
of the Agricultural Commission. Nothing however resulted from this; - It was -
ab the same time decided to appoint for a period of two years an officer of the
Indian Agricultural Service to be Director of the farm on Rs. 1,500—50—1,750
and to be in additim Deputy Director of Agriculture in Sind for which he
would draw in addition a reasonable amount not exceeding one-half of the pay
of the second post. Dr. Clouston, Agricultural Adviser to thé Government. of
India, was asked to suggest the names of one or more officers -from other
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srovinces willing to accept the post, and advantage was taken of his presence

?n Bombay in Dgecembe'r 1923 to discuss the matter with him. He strongly
recommended the appointment of Mr. Heuderson whom he considered to have
better qualifications for the post than any one else in the departinent.

The Honourable Minister {Mr. B. V. Jadhav) defqrrgd taking any action
on this snggestion uutil he visited Sakrand, which he did in January 1929,

- About the same time Sind was visited by other meml?ers of hhp Govern-
ment, and also by a party of members of the Legisltive Council to whom
sllusion has already been made. The members of the Legislutive Council
included Sakrand in their itinerary. If consequently appearsd to His Excel-
lency the Governor that advantage should be taken of the amount of first-hand
knowledge of conditions in Sind which had been so recently obtained, and accor-
dingly m March 1929 he convened a conference of members of Government
and officials to consider the question of the Barrage in all its aspects, but more
particularly in i1s agricultural aspect. In regard to this it was generally agreed
that with & view to preparing Sind for the new era which the Barrage _would
open, the agriculbural department had a part to play which was equally impor-
tant with those played by the public works and the revenue departments. For
the construction of the Barrage and the canuls the ablest officers of the publio
works department were being ewployed. The staff of the revenue department
had also been chosen with equal care, whereas the agricultural work had for
the first two years been in charge of the Presidency Director of Agriculture who
had been unable to devote himself sufficiently to it, whilst for the last eighteen
months a stop-gap arrangement was in force. The agricultural department
was thus some way behind the others in its preparations for the advent of
perennial irrigation. The conference decided that the whole administrative

- machinery of the department required overhauling. Moreover it was undesira-
ble tu accentuate the difference between the Barrage and the non-Barrage area.
It was therefore felt that the first and most important step for Government to
fake was to place an officer in charge of all the agricultural work of Sind includ-
ing the Sakranl farm with his headquarters at Karachi, where in the recess he
would be in close proximity to the Commissioner in Sind and the heads of other
Departwents. He would thus absorb the present post of Deputy Direclor of
Agriculture in Sind and the sanctioned post of Director of the Sakrand farm.
His pay, for which budget provision existed, would be a consoliduted one of
Rs. 2,000 rising by Rs. 50 to Rs. 2,250 with the usual Karachi allowances, and
though technically subordinate to the Director of Agriculture at Puona, be
would be pracically iudependent. It was noted that the sanction of the
Secretary of State to the Sakrand scheme expired in October 1930 and that
permanent arrangements were urgently required.

The proposals of the conference were considered by Government in April
1929 and were approved. It may be pointed out that the lines on which
Government proposed to proceed had already been approved by the Royal
Commission on Agriculture. In view of the importance of the project, the
Comnission took the view that the chicf revenue and irrigational oflicers should
ha.ve_ready access to the best agricultursl advice at the headquarters of the
Province. In-paragraph 200 of their Report, it is stated that—

*“The agricaltural problems of Sind will

importance as a result of the constraction of the Barrage that we consider the
Province should have its own Director of Agricult

ure with headquarters at Karachi.
. The work at the Sakrand farm and jig sub-stati i i
Deputy Director of Agricultass . ° ations will fully oceupy the time of s

“ We recognize that Sind onder Barrage irrigation will econtain as important

o, Comiprehensive a syatem of agriculture as Egyrt has to-day and we consider
. hut the welfare of the people demands & chain of experi Y idiar
to Bakrand, and & full staff of compwtant o pet/nental stations subsidiary

b fficors.” We are convinced that the
finaucial returns to the State from expenditure o ) i i
the mOst ponerons soele” p e on o farsighted policy will be on

Further, the Karachi Chamber of Commerce, as aﬂ result of & conference

held in Bombay by‘ the Honourable the General Member in March 199,

- hal interested itself in the matter and addressed a letter to (Government in
which it expressed its apprelension that the subject of agricultural research

» in our opinion, assume such
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in Sind was not receiving as much attention as its importance demanded.
It drew attention to the fact that, though funds had becn provided for the
Director and the Agricultural Engineer aod the staff, no appointments had yet
been made. The Chamber considered the appointiunent of & competent Director
to be a matter of vital importance in view of the impending revolution in the
agriculfural conditions with the advent of the Barrage.

It was decided that the proposals of the conference held in March 1929
which were approved by Government should be laid before the Legislative
Council at the July session. This was done by putting to the vote of the
Council & token grant for the estublishment of the officer proposed to be
appeinted in charge of all the agricultural work in Sind both within and outside
the Barrage area. The discussion in the Council centered round the following
two issues : — '

(@) Whether an expansion of the agricultural staff and propeganda in the
. province was Decessary. -

, (}) Which officer should be appointed to direct and conduct research and
propaganda. :

As regards the first issue, the majority agreed that in the interests of the Barrage
scheme it was necessary to employ a larger staff and to carry on research and
propaganda. As regards the second issue, there was & consensus of opinion
that the best man ought to be obtained and that the post should therefore be
advertised. These recommendations were accepted by Government and the
token granf passed by the Council. It has accordingly been decided to appoint
a Chief Agricultural Officer for Sind, with headquarters at Karachi, on
Rs. 2,000—50—2,250 per mensem with the local compensatory allowances, to
control and direct the research, propaganda and development work of -the
Agricultural Department both within and outside the Barrage area under the
general direction of the Director of Agriculture, and the formal sanction of
the Secretary of State has been obtained. -The post has been widely advertised
both in India and shroad, and applications for it are being received up to
January 31st, 1930. It is expected that an appointment will be made shortly
after that date.

B—-—Public' Interest in the Agricultural Development of Sind—

The Karachi Chamber of Commerce has set up a sub-committes to deal
with Agricwlture, and bas made several suggestions to whioh reference is made
in this Chapter.

. The Bombay Chamber of Commerce has also established a Standing
Agricultural Sub-Committee, and in September 1929 addressed a long
communication to Government submitting its conolusions as a result of a study
of the materials available up to date. The Chamber is insistent that
the Chief Agrioultural Officer in Sind should be the best man obtainable
irrespective of race or nationality. The Karachi Indian Merchants’ Associa-
tion and the Buyers and Shippers Chamber, Karachi, have both indicated
their interest in the agriculbural development of Sind by reques’s for representa-
tion on the Sind Divisional Board of Agriculture and the Sind Cotbon
Committee, Some of the points raised by these bodies and suggestions made
in the public press and elsewhere are dealt with below.

C—Crops~—

(i) The most important criticism that has been offered on the problems
.and possibilities of irrigation in Sind has emanated from the Royal Commission
.on Agriculture which has remarked that— :

. "thore can be no doubt that this vast prcjeet provides a unique opportunity for
‘putting into practice the lessons to be drawn from irrigation experience elsewhere in
gnd:a. There is every resson to believe that the greatness of the opportunity thus
presented is fully realized, huib there sre a few points we wish to emphasize.” We
have carefully examined the project from the point of view of its effect on cultivation
and on tha welfure of the rural population, There is at present considerable difference
in the sgricultural condilions on the right and lefi banks of the. Indus. The area
on the left bank is mainly a colton area, the agricultural organization -of which is °

B 6717 .
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based on oné irrigated crop in three years, Wheat and rice are the _prmcipa.l crops
on the right bask and @ crop is taken every year. The firsb quest'on for special
investigation is the kind of crops the cultivation of which can conﬁden_tly !Je recommen-
ded to the cultivator in all the tracts to be brought under perennial irrigation. It
should be ascertained whether the distinction between the crops which are gr.wn on the
right and left banks is based on a real difference in conditions of soil, water supply
or climate, in fact, on anything more definite than a preference on the part of the

cultivator.”

The answer $o this question is that the distinction in the cropping practised
on the two banks of the Indus is real. I[tis due fo the topography of the
country., The land surface on the right bank is lower than thab on_the left
bank. This hes facilitated “flow” irrigation on the former bank and rice has
become the established crop. The high sub-soil water-table on the right bank,
which has been accentuated by the large volume of water poured on to the
country in irrigating the rice crops, has resulted in the accnmulation of alkaline
salts on the land surface on a large scale, and in many areas renders it difficult
under existing conditions to grow any other crop but rice with success,

(ii) Wheat.—The importance of wheat as a crop to be grown in the
Barrage ares has for a long time been recognized both by Government and by
responsible bodies in Sind. The Karachi Chamber of Commerce has recently
addressed a communication to Government on the subject which may be taken
as representative of the varions suggestions that have been made from time to
time. They are briefly dealt with below.

(1) Itis recommended that for the time being the growing of the ordinary
local wheats of Sind should be continued, bub that careful experiments should
be carried out as rapidly as possible with fhe superior types of white wheat, such
as Pusa 12, Punjab 11 and Punjab 8-A,.which have proved successful in other
parts of India, in order to discover whether the soil in the Barrags area is
suitable to their production, and to ascertain the best type that can be grown
and produce the greatest amount per acre.

It may be stated in reply that effect has been given to this suggestion
during the past 14 years so far as facilities have permitted. These three wheats
have all been grown at the Mirpurkhas Government farm and the seed of the
two former has been distributed on a considerable scale on the Jamrao canal.
In Upper Sind Pusa 13 is the most popular and a large seed farm was opened

ab Jacobabad in 1919 to propagate seed of this variety. The operations at this
farm have been of much value.

(2) It has been suggested thnt in view of the changes in millil:;g and baking
practice in Europe which bave taken place in the past ten years steps should be
taken to ascerfain which particular types of wheat have the highest commercial

valiuet under modern conditions, and the particular characteristics of such
wneas.

'],‘lgxq Director of Agriculture has recently been in consultation with the
authorities at Pusa, and it has been arranged that the baking and milling tests
conducted some years ago upon Pusa 12 and other Pusa wheats shall- be
rgpeated. For thls.purpose pure sampies will be grown both at Pusa and in
Sind, and these will be senb to Enogland for baking and milling tests. These
bests are fo be arranged with the co-operation ot the High Co?nmissioner for

India in London who, through the Traude Commissi Ol I
representative bodies, mmisgioner, is in touch with

(3) The Karachi Chamber of Commerce suggests that it is for the Agri-
cultural Department to ascertain to what extent the characteristics of a g%od
milling wheat such a3 No. 1 Manitoba can ba reproduced in an Indian wheat.
The objective should be’to reproduce in Indian wheats as many charncteristics
zgagzgzﬁet%fs th:} l:vo%d B l;est szheiaff. Pusa 12 is understood to possess such

| istics. ‘The Department of Asric in Sind i i i-
e e oroblom. ol Ag ulture in Sind is ab present investi
(4) One important point £ which attention has been drawn is, that what-

‘ever wheats are ovolved from early experiments should during the experimental
stage be subjected to milling and baking tests, In other words, the ;;‘:xctrilcal
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value of the wheats and not merely their productivity should be kept pro-
minently in view. Government are alive to this necessity and are carrying
out such experiments so far as the resources at present at their disposal
permit.

(56) On' the subject of legislation the Karachi Chamber of Commerce
writes as follows: “ Any suggestion on the part of Government to prevent
through legislation the adulteration of produce and the mixture of erops and
seeds should be supported by the commercial community, It is questionable,
however, whether in practice legislation would have the desired effect. My
committee is rather inclined to favour any scheme which will allow the cultivator
to be taught the advantages of growing a pure article by & body of agricultural
experts, who either on the spot or ab specially organized Government model
farms, will gradually educate them.”

The difficulties of legislation on such & subject are clearly very great. In
regard to the alternative suggestion, whilst it is no doubt the duty of the
Department of Agriculture fo persuade the agriculturist to produce a pure
arbicle, it is equally the duty of the trade to provide an incentive to him to do
80 by offering beiter prices than he obtains at present. So far as is known,
although between one and two million acres of Pusa 12 wheat have been grown
in India for muny years past, the trade has not made any attempt to organize a
special export market for it.

(6) The Bombay Chamber of Commerce considers that, as soon as new
land is available for cultivation, the improved varieties should be introduced
from the start to avoid mixing with older varieties. This obviously mneans an
extension of seed supply organization.

(T) A further study of the types of wheat to be grown in Sind, with
reference to the world economics of wheat, is immediately required. The world
producticn of wheat has doubled in the last thirty .yesrs. In European
countries wheat production has shrunk. Canada, Australia and the U. 8. A..
now export large quantities. So far therefore as the world’s markets are con-
cerned two conditions must be fulfilled :~—

(@) the wheat must be of the kind required.
(8) it must be relatively cheap.

So far a3 the Indian market is concerned a further study is also needed,
particularly in view of the fuct that wheat is actually imported into India.
These econowic problems will engage the immediate aitention of the Chief
Agricultural Officer.

@iii) Cotton.—The Royal Commission has raised the question whether’ it
is prudent, in the left bank-area, to rely on cotton only as a main crop or
whether efforts should be made to find alternative money crops which can be
grown successfully* in this tract. The Karachi Chumber of Commerce has
also expressed the opinion that it is very undesirable to increase the production
of the indigenous variety of cotton commonly known as Sind cotton. ‘Though
there has never been any great difficulty in disposing of the whole orop
of this cotton, it is apprehended that a further plentiful supply would not
easily find a market and would have to be sold ubt ruinous prices. It has
been suggested that the present qualities could be improved by the establish-
ment of experimental farms, selection of the best strains by the best availuble
experts, provision of seed growing farms and distributing centres for the supply
of pure seed, prevention of -mixing by licensing ginning factories, prevention
of adulteration, ete., also that applications for lands from experienced farmers
who would be willing to arrange for the supply of pure seed through Govern-
ment agenoy and to experiment with various ‘qualities will be favourably
oonsidered. '

In reply to this it may be pointed out that Sind will no doubt become a
very important cotton producing province under perennial irrigatior., because
the other couditions are very favourable to the production of heavy yields,
while there are strong indications that cotton of a higher quality can be
produced in Sind than elsewhere, In these circumstances a full programme
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of work has been undertaken at Sakrand, and the possibilities of Egyptian
and American cottons are being investigated, In udditin to the process of
selection the process of hybr.dization is being made full use of. Work on deshi
Sind cotton is also in progress, because it has leen found to be capable of
much improvement, and 1t possesses greater powers of resistance to the severe
olimatic conditions that obtain than the Egyptian and Awmerican varieties do.
In this connection the Punjab hus found it necessiry o exercise some control
over the location and working of ginneries. The necessity of exercising similar
contro} in Sind is a matter for considerafion at an carly date. o

It is anticipated that under the new conditions the total area under cotton
will rise from three hundred thousand to eight hundred thousand acres. There
is however a dancer that the cxisting variety, if increased in this proportion,
would glut its own market. The world economics of cotton, like those of
wheat, therefore need the closest study, before the kinds of cotton best suited
for cultivation on a Jarge scale can be determined. Awmong the cottons now
under test at Sakrand will be found types suitable for all purposes. But in eny
case, it is not desirable to depend entirely on one kharif money crop, and the
Department of Agricultore is ccnsidering what arve fhe most promising
alternative ones. ‘These are probably one or more of the kharif cil-seeds such
as groundnuts and soya-beans referred fo in the next paragraph.

(iv) Other Crops.—The mcst Jikely alternative money-crops to cotton, in
the kharif geason, are the leguminous oil-seeds imentioned in the foregoing
paragraph. Groundnuts are largely an export crop, but in several parts of India
crushing is developing as a village industry. The quantity exported depends
partly upon the condition of oth:er oil-seeds such as vesamum. 'I't:e groundnut
crop is mainly confired at present to Peninsular India, but experiments at
Sakrand indicate thab it can be grown successfully in Sind. Both the Spanish
peanut and the big Jupanese varieties have given satisfactory yields, The world
market, present and future, of this crop also needs attention.

Soya-beans have become one of the most important ocil-seeds in interna-
tional trade. They have been grown for centuries in the Far Rast, but have
been imported into Europe only during the lisb 25 years, the first large cargo
reaching England in 1909. For many years they could only be used as a source
of oil owing to the bitter taste and unpleasant effects of the meal. This
difficulty has now been got over, and as the soya flour is exceptionally rich
in proteins it is mow being used in the preparation of many forms of
human food. The world's demand is accordingly increasing. BExperiments
conducted at Mirpurkhas have shown that yields of 1} maunds per acre can
be obtained.

The Royal Commission on Agriculture has drawn special attention to
berseem. This is an Egvptian crop which adds to the fertility of the soil and
improves its texture. It provides a very valuable fodder and is particularly
useful in connection with the reclamation of nlkaline lands. Berseem can be
grown luxuriantly anywhere in Sind, bug sead does nob sef well in lower Sind.
In Central and Upper Sind, however, a good sample and satisfactory yield of
seed is obtainable. This crop is likely to bave a large fatore in Sind. It 1s of
particular value in connection with the feeding of cattle and milk animals, and
in the cropping and feeding system practised ab the Agricultural Research
Institute, Puss, it has a very important place.

D—Animal Hushandey—

(i) Dairy Industry—The possibility of increasing the development of a
dairy industry based on fodder erops grown on irrigated Jand is ulso being
investigated as suggested by the Royal Commission. One of the greatest

roblems which will confront the agricalturist in 8ind under perennial irrigation
will be to find manure for his land, while the most obvious way of providing
this need is through some form of stock farming such as dairying. Experiments
made on the Sukkur farm show that, if land is sown with jowar in the kharif
season and berseem in rabi, it will support the largest type of mileh buffalo at the
rate of one buffalo per acre of the best land and per two ucres of inferior land.

(ii) Cattle Suppiy.—The existing supply of plough eattle in Sind is reported
to be deficient both in nun.ber and quality, and it is necessary to examine its
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isufficiency with special reference to the changes in cultivation as a result of the
-eonstruction of the Barrage. A committee consisting of officials and non-
officials, with the Revenue Officer as chairman, has been appointed to investigate
-$he matter and to consider the measures necessary to increase the number and
to improve the ynality,

A contingency that may have an important bearing on the question of
‘cattle supply is the possible extension of mechanical cultivation in the Barrage
ares, and this aspect will be duly considered by the committee, In the Sudan
mechanical methods of cultivation have been successfully adopted on a large
scale in spite of the low standard of general education and agricultural
‘practice prevalent among the cultivators. There are peculiar difficulties in
Sind, where even in the larger estates the expenses of cultivation are considered
to bs mainly the concern of the actual cultivator; but some of the more
progressive zamindars ave already experimenting in this direction, and some of
the firms interested in agricultural machinery are making a closer study of the
difficulties of the cultivator. This question of the adoption of mechanical
wethods of cultivation has been further dealt with in paragraph iii of section G
of this chapter.

(iii) Mized Farming.—There are several systems of farming which
combine the two main branches of agriculture, namely crops and animals,
The Royal Commission has suggest¢d that a system of mixed farming might

- prove of much value both from the point of view of direct financial return and -
in its effect in promoting and maintaining soil fertility. But this last advantage
will depend upon the adoption by the cultivators of sound practice in conserving
and uging natural manure. The Agrioultural Department has this mabter under
consideration, and it will probably be found that dairying and sheep-breeding
will most suitably fit in with crop-farming in Sind. 1I the personn-l of the
department is suitably enlarged, it will be possible to take up the work of
sheep farming.

E—Water-logging and alkaline formation--

The Royal Commission has emphasized the desirability that the water-
requirements of the ecrops which will be grown when perennial irrigation is
-assured should be determined as soon as possible and that from the outset
investigations should be carried out with a view %o ensuring that the problems
which bave arisen in other irrigated tracts from water-logging and alkaline
formations do not appear in this tract, It attaches great importance to
obtaining timely and authoritatiie information in regard to these and kindred
matters which affect the welfare of the culiivator. These investigations are
being conducted by the Agricultural Department at Sakrand as regards
“Middle Sind,” but similar investigations on the right bank in Western and
HEastern Sind can only be undertaken when additional research stations are
established. In fhe opinion of the Agricultural Department it is not possible
to forecast water-logging and alkaline formations with any degree of certainty,
unless a comprehensive and scientific survey of the soil and sub-soil 1s
undertaken. Such a survey skould not only pertain to the surface soil, bub it
shonld be carried down to the water-table or such less depth as circumstances
might require. This survey would bear both on the agricultural and engineer-
ing problems, and it would provide the data necessary for their rational and
economical solution. The following data would be recorded :—-

(1) the composition of successive soil-strata classified into such divisions as sand,
free draining, etc. ;

{2) the thickness of each sand bar and its depth below the surface ;

(3) the quantity and composition of the alkaline salits at different depths; and

(4; the depth of the water-table.

A acientific soil and sub-soil survey would, in the opinion of the Agricultural
Department, enable the irrigation officers fo determine the areas wherein
water-logging may be avticipated, and the date would further make it possible
to design a scientific drainage system.

The data about alkaline salts taken along with the mechanical character
of the soil-strata would enable the Agricultural Department to forecast the
effects of irrigation in each locality, and these forecasts would be useful in
determining the allocation of irrigadon water and the system of distribution

B 6718
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‘of water, Such a survey would aléo assist the department in dividing the
- country into zones suitable for special purposes, e.g., long staple cottons, soya
beans, ete. The Agricultural Engineer to Government has devised a machine,
“fitted on to & motor lorry, for rapidly taking soil samples fo a considerable
depth. The agricultural and irrigation departments are in consultation as to
. the best way of taking and analysing the samples during the proposed survey.

A doubt has been expressed that there may be differences in soil between
Sind and the Punjeb which may seriously affect the project financially and
that this should be ascertained for certain by the establishment of large
exporimental farms. Such farms cannot be opened at present for wanb of
water facilities. In the opinion of the Agricultural Department.the best way
to obtain comprehensive data upon soil and sub-soil is & detailed soil survey of

the nabure indicated above. :

, F-;»Training of staff—

The position in regard to the adequacy or otherwise of the training of

the staff which will be confronted with problems hitherto unknown is as follows.
Scholarships have been given at the Poona Agricultural College fo students

from Sind since 1907, special rates being sanctioned owing to the extra cost of
living in Poona. Owing to the lower standard of general education’ in Sind
.students who only passed the University Matriculation Exzamination were at
. the outset accepted failing suitable candidates with higher qualifications,
Selections were made by the Commissioner in Sind, and o bond was faken from
each scholar that if required he would work in the Agricultural Department
_ after graduation for a period of five years, Two scholarships were awarded
. each year, and usually there were six Sind scholars at the College at one
and the same time. In the year 1918 the tenure of these scholarships was
transferred to the Punjab Agricultural College at Lyallpur, as the conditions
under which training was received there approximated more closely to those
prevailing in Sind. In the year 1922 they were retransferred to Poona
owing to & demand by the Punjab Government thet the full cost of the
training of such scholars should be paid by the Bombay Government. In
1925 the number of scholars was increased to six per aonum, making eighteen
- scholars from Sind in residence at Poona ab the same time. This was done in
. view of the strong recommendation of the advisory committee of 1923. The
Royal Commission has considered this question to be one of considerable

difficulty, and has taken the view that the arrangement with the Punjab

Govergment, wherqby Sindhi candidates attended the college at Lyallpur, which

-wag_given up owing to financial disagreement, should be revived at the
earliest possible date. This matter requires re‘examination. The problem

of agricultural education in Sind must be studied, however, not only as a

question of providing the staff for a department, but as & much larger question,

namely, the best way of improving the agricultural k ;
the zamindar snd the peasant, g al knowledge and practice of

* G—Expenditure on Agricultural Research and Propaganda—

The financial information contained in the July 1929 i _
pamphlet and subsequent information are tabulated beloy;v :“9 188ue of this

l
Proposed exvendit Expenditure incarred |
Seril| g of ot Bosec expenditare. | b to Ootobee 1929,
No, A6 of seakion. Remarka,
. OapitgL Reourring. | Capital Recurring,
T | Bakrand Stalion— T Ha j:ry i '
| Anproposed by the Advisory  *(a) %’; B, =
mmi .
1,868,400 )-.61.869 (a) This iv one-third of the
Completicn of the equi , estimates exoludin
P- th B
XKL on e 5o of e | proposed byt
White Book published () Advisory Oon{mim:
n July 1529 o S4B5) Thooo| .. ) This sets o
Further requjrements .., £2,000 8,000 .. E:; 1.%1‘.‘1,%% npnwng li?;
Agtio;lmml Enginesring ]R?“P:Y;Bnent and lrol
seotion -] 1,00,000 : 2. 1,90,287
’ 28,000 g’:pa’rt ﬁgﬁrf::ﬁz&yl
ment,
" _ {c) Por minor works,
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. Brpenditure incnrred
Proposed expandituze. u?to CQotober 1929,

S;{:?l Noame of seotion, Remarke. |

Oapital. | Reourring, | Oapital. | Recurring.

Ba. Re, Ra, Rs.
I | Sakrand Station-—contd. :
Dairy seotion 40,000 15,000 o
Crop Peat geotion 10,000 10,000 N veo
Total expendibure since the )
inception of the schemea. cves | seeen w .| 996546
IE | Pruit Farmge
Mirpurkhes Feuit Farm ... 5,000 -
Hortioultural Operations...| ..o 10,000 o v
{Nurgeries and sub-stations),
11X | Caltle Farnism
Willingdon Cattle Farm ... 16000 ...
* ! mv%ﬁoﬁk mﬁon 0, 1!“)0000 so’ow

IV | Other Fhrms—
Bix demonstration Farms, 9,50,000 4,650,000
(to ho also seed farma).

Reosearok  Sfation  at
Larkans 1,560,000 76,000
Research Station in Easi
Sind o 9,00,000 [  1,00000

Depbts  for seeds snd i

implemants v o 1,00,000 [

V | Propagands Operalions ... U 9,560,000 |

VI ( dgricullural Education ...  7,50,000 1,50,000 ;

VII | Chief dgriculiuval Officer .| oo '%6’,700 1
. 10,650 or | (d) Btafl as proposed b
Ohief Officer’s establisbment|  ...... 20000 (9 } - v | @) Blafl ag proposad by
olnding the existing
Additional ' A, and con. establishment. of the
{ingenvies o ewerse - 8,000 . Deputy Director and
tho posts of Price
Inepeator,  Auditor

and Artist, eto.
: (¢} Biaff of Chief Agrionl-
Totala {* Being redundant tural Officer na pro.
items are omitted from the posed on page 30 of
totals) w 17,868,926 18,07,700 | 3,061,869 | 2,96,646 the White  Book
vblished in July
929,
|

(i) Some of the schemes involve a large capital expenditure, and therefore
definité continuity of policy in the interests both of economy and of efficiency
ig essential. The best way of schieving this would be to Iay down a definite
prograrume of operations for a period of say five years. In many ocases details
of the various wchemes have to be worked up and only such expenditure as
is required for schemes which have been actually sancbioned and approved by
Government can be provided in the budget. It is, for example, impossible ab
present to budget for the establishment of an experimental] station at Larkapa
[see paragraph (i) below] where the sife has not even been selected and the
details of the scheme have not been worked out. Government are providing
an extta expenditure of Rs. 1 lakh as u beginning in the ensuing year's esti-
‘mates. This amount will be in addition to the ordinary expenditure estimated
to be Rs. 1,45,000 for agricultural development of the Barrage area. .

(i) Eaperimental Station at Larkana~—-The advisory committee recom-
mended the establishment of an experimental station on the right bank of the
Indus at Larkana by extending the farm at that place. This station is intend-
ed to provide for jowar and wheat and perhaps cotton as well as rice, as these
orops are likely to be quite as important as xice. A capital cost of Rs. 1,50,000
will be required for expanding the present farm, while a- resurring expenditure
of Rs. 75,000 will be required for the staff, ifs allowances and contingencies
inoluding materials and wages. The establishment of demonstration and seed
farms however is at present of greater urgenocy than the opening of further

resparch stations, -
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i) Agri ral Engineering.—The Agricultural Engineering seotion has
nob y(;lti1 )b;:g?:;‘a.zlﬁ(ished. ?The adgvisory committee considered the appointment
of an agricultura) engineer necessary,und the application of other mechanical
devices fo cultivation. It recommended the appointment of an engineer on
Rs. 900 to Rs. 1,250. When the scheme was started, the Director suggested
that the post should be advertised. Government agreed, and this was done; lgut
no suitable candidate was forthcoming. In order that the ag):-loultuml engin-
eering side should not be neglected, it was .decxded to appomt an assistant
agricultural engineer. The necessity for making the appointment of a daly
qusalified engineer however remaius. This post will be filled after the Chief
Agrioultural Officer has been appointed.

Both the Bombay and the Karachi Chambers of Commerce are 80Xiou8
that the possibilities of developing the extensive use of .meqhamcal culfavatwp
should be investigated, and a resolution stressing the a,dvxsa.blhty_ of the investi-
gation was moved ab the annual general meeting of the Associated Chambers
of Commerce of India and Ceylon held at Bombay in December 1929. If an
Agricultural Engineering section can be established in Sind, there will be no
difficulty in frying out mechanical tractors on a really effective scale. It is
believed thab tractor companies are willing to meet cultivators by offering a
hire-purchase system, buf on the whole cultivators are sfill chary of buying the
tractors oufright and would rather either hire one or pay fur its work. It is
hoped that some enterprising land-holders will be prepared to purchase the
fractors for their own use and afterwards do contract work for their neighbours.

This and similar other questions will be considered, as soon as the Agricultural
Engineer has been appointed. ‘

(iv) Dairying Section.—Some experiments in this direction have been
made at the Sukkur Farm and the results are very promising. It is considered
desirable to conduct similar experiments at Sakrand. "

(v) Crop Pests Bection.—With the cultivation of a variety of crops under
the new conditions it is necessary fo provide against the danger of their
destruction by crop pests. In order to deal with some of the crop pests like
boll-worm it is necessary to collect information by local observation during

different periods of the season. “For this purpose it is hoped to establish a orop
pests section at Sakrand.

(vi) Equipment of the Sakrand Station.~The equipment of the Sakrand
station is not yet complete. There is ab present one tube well on the farm to
be used when the Sakrand dhand dries up annually for two to five months
preceding the inundation. This well is normally capable of giving a discharge

of £50 0 300 gallons a minute. A second well is therefore necessary, and is
now under construction.

Additional expenditure is also required for
bullock and implement sheds, cooly lines,
roads, .culverts, water channels, additional
threshing machine and cotton gin,
e.g, gas plant, laboratory fittings,
materials, efe. _ X

the provision of engines,
field implements, carts, fencing, .
quarters for the staff, wheat
apparatus for the chemist and botanist,
also books and furniture, photographie

The existing contingent and travellj oy
proved inadequate. lng allowance grants have hitherto

The propagands work is also a very j .
committee considered that the organizs Yy Ilmporfant factor. The advisory

. ) tion of agricultural in Si
bhad Jagged far behind the experimental work doﬁe and thatspiflz?g lﬁ:ﬁﬁ?ﬁ mofbgl]lg
zamindars were not aware of the extent of the activities of the depgrtment
They laid stress on the point that touring parties were ‘essentinl for thii;
purpose and recommended an increased provision of Rs. 75,000 on this
account. To begin with Government sanctioned g staff of six graduate and six
non-graduate assistants for this work, 8o far the staff consists of thre
gradqa_te and three non-graduate assistants ang seventeen katn T(‘) is stat
is utilized in organizing parties of zaming i S g otaf
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(vuj Horticulture.—The advisory committee laid considerable stress on
the development of fruit-growing., For this purpose the Mirpurkhas fruit farm
wes to be solely utilizéd and the work placed in the hands of a specialist.
Government accepted the committee’s view and directed that work in -

- counection with fruit culture should be commenced at once. A post of horticul-
tural expert on pay at the rate of Rs.. 260—20—500 was oreated in October

- 1925, . The work on the farm requires to be further developed, as the possi-

bilities of certain kinds of fruit trees in Sind, especially dates, are very great.

{viii) Equipment of the Willingdon Cattle Farm.~—An equally important
~matter in connection with agricultural development is cattle breeding. The -
_advisory committee emphasized the need for the appointment of a separate
Deputy Director of Agriculture for this purpose and for the opening of farms
for the Thar Parkar and Bhagoari breeds of cattle. Bo far the financial
situation has precluded the possibility of employing a special officer 'in charge
of cattle breeding operations in Sind. Some breeding work is ab present being
done on the Willingdon cattle farm near Karachi, but further development is-
pecessary. At present the farm has to purchase its concentrates at a large
cost. A large part of the farm remains to be cleared of jungle. New wells are
required. The fodder resources have been left unexploited. It is also essenbial

" to provide the farm with fencing, ete. Considerable ezpenditure is therefore
necessary to place the farm on a sounder footing. 1t was agreed ab the
conference that these proposals would form the basis of a programme on which

_ the officer in charge of the department in 8ind could at once proceed to work
and that in fhe light of experience it could be amplified or modified.

(ix) Demonstration Farms—Great stress has been laid on the necessity of
adding to the research station of Sakrand a number of separate areas elsewhere -
to be allocated for “ operational” developments. That is to say when a
satisfactory research result bas been obtained at Sakrand, it would then be
tried out on separate demonstration farms gn an “ operational” basis. The

* Deputy Director of Agriculture bas selected nine likely sites for farms which
can be used for this purpose and also as seed farms. The opinion of the
irrigation and revenue officers of the Barrage is being obtained regarding these:-
sites and the soil is, being examined by the Soil Physicist at Sakrand.
Proposals regarding these farms ‘will be considered shortly. As stated im -
Chapter III—Land Policy and Revenue—the grant of long term leases for
special purposes may in part obviate the necessity of setting apart & large area
for Government seed farms. The best farmers will have to be chosen for the
first trials of selected varieties of seed, as failure to produce good results &b
first would inevitably create a prejudice against the new seed. .

(3) In regard to finance the expenditure on sgriculture in Siod, including
the Sakrand farm, has hitherto been'met out of the ordinary revenues, .., it is.
" jocluded in the major head “34-Agriculture” under the control of the
' Honounrable Minister for Agriculture. The result has been to pul a severe
strain on the budget in view of the increasing cost of the Sakrand Farm. . The
suggestion has been made more than once that the expenditure should be met
from the Barrage funds. The question is ‘under consideration, and in the
meantime the provision for ovdinary expenditure on agrioulture in Sind,
including the Sakrand farm, is being made under the major head “ 84-Agricul-
ture ” for the year 1930-3. while the extra expenditure of Rs. 1 lakh for further
agricultural development within the Barrage area is being provided -under
' % 47-Miscellaneous ™ S -

H-—Su_mmary—-—-

The following matters thus requii'_e decision :—

(1) Organization of the department after the appointment of the Chief
.. Agrioultural Officer. . - - -

. {2) Consideration of the Director’s requirements,

(8) Major head under whioh these requirements should be financed. -
B 67— : N . '
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V.—Forests. .

(A) GEnEBAL DESCRIPTION.

(i) The forests of Sind, approximately 1,150 square wiles in-extent, lie
for the most part along the banks of the river Indus from the Punjab frontier
-to within thirpy. miles of the mouth of the delta. Inland forests, as distinot
from the riverain forests, are mainly in the Sukkur district and the Larkana
district, while in other districts there are small outlying areas. All these
forests were originally inundation forests, as the Indus floods swept unconfined -
over the country before the protection bunds were constructed. Such inland
forests as came outside these bunds have since suffered materially, especially -
in’ the Sukkur district, since no provision could be made for the supply of canal
-water when the flood- wabers were averted. The forests which remain within
- the protective bunds receive an annual inundation of varying depths and dura-
tion from June to September, and they contain as a whole an excellent growth
of trees. L : ' .
(i) The system of working the forests has varied from time to time . until
- the present gystem of clear felling, with subsequent reboisement from seed in
the case of babul afd a combination of seed and coppice in the case of kandi,
was adopted from about the year 1905, when formal workiog plans were
.introduced. These have been revised from time to time.

~ (ili) The forest growth consists of very few species of importance, as the
" peculiar rigours of the Sind climate preclude the growth of any but the most
-hardy of trees. In the winter the temperature sinks below freezing point and’
in the simmer temperatures of over 125" in the shade are recorded. With these _
_ extremes of climate is coupled the precariousness of the water-supply : certain
.areas are not inundated for several years together, while the rainfall is at the
 best scanty and always capricious'in its incidence. These in particular are the
difficulties which .beset any attempt to grow the more- valuable gpecies of
- frees. Sh’guld the vast ares to be brought under irrigation in Sind affect the
- climate, a8 it may, by reducing the rigours of the winter and raising the sub-soil

water level, it is possible that the composition of the ‘forests will chanee
considerably. o S ' °

. (iv) The major portion of the produce of the Sind forests is fuel, babul
being excellent for this purpose, kandi and tamarisk very fair, %eal’)ul aa;,lgo
furnishes a very good timber, ‘bat the demand is not great, as it is very
lﬁim 211% g.a.r.d E.% work. Ta}.lh Hgl)veg_ zlmg exc?llent, though heavier, timber.
B na kirir {Capparis aphylla) yield small

light wood very suitable for 51’;111'11&31)-;7. " il ad ho former also a

Th o .
charcosl are Karachi and Quetta, ¢ principal markets for fael and

. and the export X
Gulf, Kathiawar and even go far as Egypt is comrsﬁi.;arsabtl’c‘a’.e recas to the Porsian

. (v) Grazing, relatively to the number of cattle in Sind. i
i ; ind, is -
importance. Mosh of the cattls grazed belong to professional lgsraggerss?ﬁ

Id 1] d . . i M : )
) ?i; f:;:sf'; only & small proportion belongs to the villages in the vicinity of

(vi) The rate ordinarily payable b "
~ $ion Department for a regulirpsg ¢ by the Forest De

- per acre of forest irrigated. S FOm 2n existing canal is R, 1-8-0
forost lands is'generlglly o o}lzri]l::g:ater fvhnch is | occas;ogally available for

"(vii) The forest areg ‘actually irri : ' 2
h | vually irrigated varies ver e
?:gaﬁi:}ﬁ;ndgo?tﬁe G&gziis Ievcals of the river, 4., whegleirﬁgl%ulflrﬁglppyiﬁgvﬁ
water for the forests S, an  whether thg Imga,blpn' department can spare

o Vi S s o 58 10 st e of S x|
s poor, large stocks remain on poriing country, and when the export trade

> the hand .
demand tp dbsorb _thpm. The grazing :xesaoifs mﬁh:f:f{ agll(:f: bemg no local
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(B) Tre Foruse OF THE NIND Fo#ﬁsma.

_ It is necessary now'to examine the point whether the existing forests will
be adequate to supply the needs of the future under the new conditions, ie.,.
whether further land should be taken up or whether land can be relinquished
for cultivation. Under this head the following four schemes require
.consideration :— ‘ '

1. Afforestation in Thar Parkar District.
2. The Ghotki Canals Project.

8. The Begari Canal Remodelling Project.
4. The Barrage Project. : =

’

‘1. Afforestation in Thar Parkar.—There are large areas along the Mithrao
Canal, admeasuring in the aggregate nearly 50,000 acres, which have been -
notified under section 4 of the Indian Forest Act, 1878, since 1891, They are™
{under the control of the Collector of Thar Parkar. Proposals have been put
forward from time to time by the Forest department for their final notification
as regerved forests, bub they have not materialised so far, and it is possible
that such large areas will not all be required for forest. These areas will all
<cowe within the Barrage zone. : :

2. The Ghotki Canals Project—This scheme affects the whole of the
inland forests of the Sukkur District on the left bank of the river. These areas,
which years ago were subject to river floods from which the river bunds now
:shield them, are at present little more than scrub jungle. In order to make the
Ghotki Canals project a paying soheme a large tract out of these forests will

- have to be disafforested. The arguments against the wholesale disafforestment
" arise from the necessity for ‘an adequate fuel supply and for ample grazing
*.ground for cattle. The revenue from these forests is not insignificant. Under
proper irrigation they would yield maoy times the present revenue, and it is
~very likely that the market will absorb all that they could supply. Theforest
‘areas will have therefore to be carefully surveyed and only such land should be
 disafforested as is of good quality for cultivation except where the exisbing
blocks will be so reduced in area as not to justify their retention as forest
land. At the same time the local needs of fuel and grazing will have tc be
.ascertained. . . S C ‘ -
3. The Begari Remodelling Project.—(i) In. t&ge year 1919 Mr. G. M.
~ Ryan, a retired Deputy Conservator of Forests, submitied a note in which he
urged the formation of an artificially irrigated timber, fuel and fodder reserve
at Kot Sultan in the Sukkur Forest division s.lmll&t o thajs whmh. had alrea(}y
been established at Changa Manga in the Punjab. According to him the muin
.advantages of the plantation would be :— ‘ : | |
(a) Regular and good supplies of fuel, especially for the Military
Department in Baluchistan. ‘ ‘ V -
(b) Surplus stocks of fuel for transmission to Quetfa and surrounding-
stations for domestic consutmption, thereby ?ehe\{mg ﬁhg 'pressure on -.the
forests and waste lands of that mountainous region which was becoming
more and more denuded by virtue of the demands made oo it.
(c) Supplies of timber and fuel for domestic consumption and the
agricultural needs of Sind. o ) _
(@ The climatological aspects of the country would be immensely

improved. C : S B f
“The irrigation of this forest area depended upon the materialisation of the

' ;%lglgtlgrafk canal system of the Barrage project and more particularly on the
“two canals, which were additional to the original project, mamely, the Begari
branch of the Rice Canal and the Khirtar branch. It was realized that with -
-the development of Upper Sind under the Barrage fuel and timber would be
‘needed in the country. Looking to this a,nd_ to the other '_adva.nta.ges of the
scheme and to the possibility of' water being made ayvailable Government
..approqu' the formation. of g plantation at Kot Sultan id the ;yea.r’l%l. Iz\ti the
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i istribution in the fdllowing areas
: i they sanctioned the distribution ‘of land 13.11& 8 follow]
f)?}t?:?%%tys%u}'tan %’oresb and the neighbouring forest of Garhi Yasini— .

Arves for which & | 4r0 for which
’ S“t?:"“daguplgz“ surplus water
: | was tobe made avail-| Lot e made
o - {uble from the Khirtan. " ypyjjahlq,
' Canal. o
B . Acres. | Acres.
| EobSulan . . L e 11,000 2,056
’ . " - ) . 5 . 1‘ 1
Garhi Yasin v . . Wil 100

‘The rate chargeable to the Forest Department for the guaranteed supply of
water in these aress was fixed at Rs. 2 per acre and that for surplus water at
Re. 1-8-0. - - . :
(i) In the year 1927 the scheme for a Begari Rice branch ex the central
' rice canal was abandoned, and the whole of the existing Begari inundation
canal was ordered to be remodelled. The preparation of the plans and esti-
mates of this remodelling project was entrusted to the Barrage establishment.
- It was then proposed that a considerable area of.the forest land should be
disafforested, not merely in order to make this remodelling project financially
productive, but also because it had long been a local grievance that so much
of the land had originally been put under forest. The whole area would ‘not
bave been declared forest, but for the fact that there was no sufficiently assured
water-supply to allow of cultivation. The remodelling project would remove
“the insufficiency of the water-supply, and consequently the demand that some
of the Jand should be disafforested and made available for cultivation was
revived. Accordingly discussions took place, and it was proposed that the
Forest department should give up an area of about 4,379 acres of good land
snd 1,569 acres of third class land from the Kot Sultan forest and 3,431 acres
of third class land from the Garhi Yasin forest. The question of this disafforest-
ment is still under consideration. When the remodelling project has madteri-
alised, 11,000 acres of forest land in Sind will be given an assured supply of

water afa rate which will probably be Rs. 2 per acre, and 15,429 acres will
- recelve surplus water free of charge. ‘

4. The Barrage Project—(i) This is the . most far-reaching of the four

- schemes. ' Nearly one-quarter of the existing forest area ju the Barrage area

will receive the benefits of canal irrigation, when this project is completed. The

forest areas are comparatively small and the quantity of water required for their

~ drrigation will not therefore be large. The supply will bs equivalent to a foot-

depth over-the forests during the months of May to September, while during

the -remaining months there will be sufficient surplus water in’the capals to

permit of heavy floodings being given to the forests whenever and wherever
required. ' '

(ii) 1If these anticipations are realised. th
amply sufficient for the fuel, timber and g,zazien
Should fthe imundation ]forests not receive their
any uniorgseen waber-logging of irrigated forests ici
future yield of th.esg forests not result, gisforestment (()ch iﬂ; :;iséil;?; f‘::;g:p::gg
will not be permissible. While it is not considered necessary, when irrigation
18 given, to add to .the forest area, it ig advisable, where ’possible, togpla.nh

-foresﬁs in this zope will be
g needs of the area in future.
anticipated flood water and

Tho e o (C) Bommagy, :
e existing forests in Bind are considerably in excess of jtg present needs-

a8 regards fuel, timber and grazing facilities. They contain, apart from
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supplies from private “ huris ”, zamindari lands, Government waste lands and
from Khairpur and Bahawalpur States, s large margin to meet expansion in
the future. In order o reap the advantage of the irrigation projects and at
the same time to make them pay, it will be necessary, especially in connection
with the Ghotki and the Begari Remodelling projects, to disafforest some of the .
land and bring ib. under cultivation. This policy must, however, be_pursued
with discrimination in order to supplement the supply of forest produce and
grazing grounds, 80 as fo ensure that any larget demand which may be
ant;eipahed as a regult of the development under the Barrage will be adequately
met. T

V1.—Administration.

(i) Al the districts in Sind, except Karachi, are directly affected by the
oonstruction of the Barrage, inssmuch as the new canals will flow through
them; The Upper Sind Frontier District and the Sukkur District will only be
affected to a small extent, but in Larkana, Nawabshah, Hyderabad and Thar
Parkar the very large areas that will become available for cultivation will throw
s very heavy additionsl burden upon every branch of the -administration.
Accordingly the question of the creation of new districts and talukas has for
some time been uunder the consideration of the Commisgioner in Sind in close:
consultation with the Chief Engineer of the Barrage and the Revenue Officer, -
and a comprehensive scheme indicating the eventual requirements was submit-
ted to Government in 1928. Briefly summarized, the scheme contemplates
the creation of two new districts o be named Dadu and Guni, the former on
the right bank of the Indus and the latter on the lefti bank, and ten new talukas.
The Province, as 8o organized, would be constituted as under :— :

Talukas.

Upper Sind Frontier (2 sub-divisions) : Jacobabad, Garhi Khairo,* 5
Thul, Kandbkhot, Kashmor. ‘

Sukkur (3 sub-divisions) : Sukkur, Shikarpur, Gerbi Yasin, Rohri, 8
Pano Akil, Ghotki, Mirpur Mathelo, Ubsauro. : :

Larkena (2 sub-divisions) : Kambar, Shahdadkot, Miro Ehan, 6
Larkana, Rato Dero, Labdarys. : '

Dadu (% sub-divisions) : Warah, Sita,* Mebar, Kakar, Dadu, Sehwsn, 7
Johi,

Nowabshah (2 sub-divisions): Kandisro, Naushshro, Moro, Pad 8
Iden,® Danr,” Kazi Abmed,* Nawabshab, Sakrand.

Hyderabad (3 sub-divisions): Shehdadpur, Hala, Tando Adam® 8
Hydembaﬁ, Tando Allahyar, Kotri, Manjhand, Kohisten.

Guni (@ sub-divisions) : Guni, Tando Ghulam Ali,* Dero Mohbat, * 8
Talhar,* Tando Bsgo, Jhudo,® Badin, Digri. - _

Thar Parkar (3.sub-divisions): Sinjboro, Mirpurkhas, Jamesabad, 12
Samaro, Shadi Pali,* Khipro, Sanghar, Umarkot, Mithi, Diplo,
Chachro, Nagar Parkar, -

Karachs (@ sub-divisions); Karachi, Tatts, Mirpur Sakro, Ghorabsri, -8
Mirpur Bathoro, Sujawal, Jati, S8hahbandar.

(i) The estimated average annual cost of the new revenue establishments
required for the new distriots and talukas was qalculate&_ at Rs. 6,10,060, and a
rough estimate of the cost.of the revenue buildings required was Rs. 10,35,000.
Government accepted in principle the necessity for two districts, but inasmuch
a6 the development of the lands to be commanded by the Barrage oanals
must be the work of years, they took the view thal it was not necessary to
create the two distriots and all the extra talukes simultaneously, bu that
the work should be taken in hand gradually. Accordingly the Commissioner
in Sind was requested to submit & revised programme vghmh was to include
provision for the Police. This Government have now received. It is proposed
that the new district on the- right bank shall come into existence on April
1st, 1931, in view of the fack that the canals in that azes are expected to be in
working order in the following year. In connection with this scheme 1tis
proposed to create only one new taluka for the moment, 4.6, at Garhi Khairo
in the Upper Sind Frontier Distriot. : )
- . * New talokss.

1; 87110
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lowing i ildi both revenue
The following is a summary of the cost of the buildings, .
and poleiee, requirged for the execution of this scheme, provision for whzogxﬂims
been made in the budget for. the year 1930-81. For the pugposl;e of these
estimabes it has been assumed that the headquarters buildings will be ereocted
at Dadu:— ' ‘ |

Headquarters.

_ Rs.
Collector's kacheri - ... < 2,00,000
COHOO‘OI"S bnng&low ane’ XY ‘ A sew 40,000

Garhi Khairo.
Talnka kacheri e - - 85,000
Total ... 8,25,000
Land compensation ... e - . 12,000

Total ... 3}37)000

—

As & measure of economy it has been decided for the present not to
proceed with the construction of a Treasury kacheri at Jacobabad, which was
esfimated to cost Rs. 40,000.

Headguarters Police Buildings.
District Superintendent’s bungalow... . - 10,000
Distriet Buperintendent’s office ... - 19,000
Depaty Superintendent’s bungalow and office ... - 20,000
Headquarters Tines - .., R e 3,30,000
Quarters for four Sub-Inspectors ... ws 30,000

Total ... 4,09,000

Po‘lice Lmes st Garhi Khairo 15,000

it —

Total ... 424,000

It is however estimated that only Rs. 4 lakhs will b i
. 1t is hower . e spent on ¢ li
buildings in 1930-31. consequently "a provision of Rg 7,.‘37:100(])1 efogoisg:

construction of both reven ' 15 ;
budget estimates of thas ¥y _u.e "d pelico buildings has been entared m the

(5) he question of the location of he hesdquarte he .
P . u H
advaimcedﬁhi;s“;g;f)‘;i‘;fo;hg‘wﬂﬁo‘;ersyb ,tho claims of Supre baviag ‘Loa:
Lol ) 086 ol Dadu. The matt
Legislative Couneil op J. natier came before the
resolufion :— . % July 31,1929, when Mr. Pahalajani moved the following

. The i .

that pulaIit:e‘z;;:ilfilgojll ::3]? }fh xamn. on an asgurance being given by Government

Bteps were at once ta) toa b aostod a5 to the location ‘of the hegdquarters

& memorandum ¢ lain? tthls nd, and the ommissioner in. 8ing %M"Shed.

public bodies anflp in.dim'g he points af issue and asking for the o IiDIIicn:w of
: | vidua .hese were received in Qctober lg,st;, The
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Ta.lul.m‘ Local Boards of Sehwan, Johi, Wazah, Kakar and Mehar and the
Mu_mclpahtxes of Behwan and Bubsk expressed s preference for Sehwan
whilst the Taluka Local Board of Dadu and the Notified Area Committees of
Dadu, Mehar and Khairpur Nathan Shah expressed a preference for Dadu.
The Manjhand Municipality stated its sversion to the incorporation of the
mahal in & new district with headquarters at Sehwan. The views of individuals
Were more or less evenly divided. ~All officials, whose opinions were on record
were, with the exception of one former Collector of Larkans, found to be in
favour of Dadu. :

The arguments advanced in favour of Sehwan are :—
(1) its past history;
(2) its sanctity ;
(3) its ablractiveness;
(4) its immunity from fooding..
Those in favour of Dadu azre :—
(1) its superior climate;
(9) its immunity from flooding ;
(8) its large spaces available for the erection of new Government
buildings ; :
(4) its position as a Railway and Irrigation headquarters; -
(5) its central position.

Affer the most exhanstive consideration Grovernment have come to the
conclusion that Dadu is the preferable place. It is frue that from the historical
and picturesque point of view Sehwan stands easily first, but these are
unimportant factors compared to those of space available, healthiness, and
immunity from flooding. Bvery possible site for Government buildings a
Sehwan has been examined, and the only one in any way suitable lies to the
west of the town bounded by the Railway emabankment, the Aral River, an old
disused road to the south-west, and the town itself. It iz however very low
lying, unhealthy, and'admits of no expansion. That the climate of Sehwan is
one of the severest in Sind is well known, since it is the first place to become hot
in the spring and the last place to cool down in the autumn., Moreover the
famous Lal Shahbaz fair attracts emormous crowds every year, and such a
congregation of people may easily become s menace to the public health. * In
regard to flooding the opinion of the Irrigation officers is that Sehwan is more
liable to flooding than Dadu, that in any case the danger is much closer, and
that a copsiderable additional expenditure on buildings would be necessitated -
by the provision of much higher plinths than are normally required. Another-
important objection to Sehwan is its situation in respect to the remainder of
the proposed district. That its supporters realized this is shown by the fact
that they suggested the incorporation of the Manjhand Mahal into the new
district in order to give Sehwan a more cenfral position. There is however no
real affinity betweon Manjhand and Sehwan; they are separated by the Laki
hills, and their communications are practically confined to the Railway, The
communications between Sehwan and the rest of the world, botk to the north

and to the south, are in fach very poor.

By comparison the advantages of Dadu are considerable. The climate is
cerfainly less strenuous than that of Sehwan, the town is a healthier one, the
viver Indus is at & greater distance, and there is ample space not only for
building the new headquarters, but for expanding them to any reasonable extent.
Dadu i & Railway headquarters. It is already an Irrigation headquarters, and
$here are obvious advantages, especially when & new irrigation system is being
introduced, of the Executive Engineer being in close touch with the Collector.
Dadu is in & more central spot than Sehwan, and numerous roads from all

+ directions lead to it. .
On all essential grounds therefore Government hold that the balance of
advantage lies, with Dadu, . ‘
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* (iv) When it is decided to oreate the new distriot on the left bank, the
following headquarters buildings will be required:—

Ra,
‘Collector's kacheri and treasury - . 2,00,000
Three District Deputy Colleotors’ bungalows ... e 50,000
One District Superintendent of Police’s bungalow .« 85,000
" One Distriet Superintendent of Police’s office ... e 19,000
'One Deputy Saperintendent of Police’s bungalow and office. 20,000
Headquarters Police Lines - « 287,600

Total ... 6,11,600

Further, the creation of eight new talukas in the three districts of the left
bank will involve an expenditure on’ buildings of Rs. 8,50,600. The total
expenditure on buildings will be Rs. 14,62,100, and the recurring expenditure
on establishments Wm be ;:— '

Ra.
Revenue establishment ... - 3,40,446
‘Police establishment ... - 1,06,000

(v) There does not appear to be any necessity fo. make any far-reaching
changes in the present system of the administrafion of Sind. It has, ‘however,
been decided to set up two committees in the province, one & standing
committee consisting of officials and the other an advisory committee consisting
of non-official gentlemen, to assist Government in the prosecution of the
Barrage scheme. The standing committee consists of the following officers :—

" Chairman,
The Commissioner in Sind.
. Members.
. The Chief Engineer, Lloyd Barrage and Ca. _ ___ -
~ The Revenue Officer, Lloyd Barrage and Canals Constraction.
“The Chief Agricultural Officer in Sind (when appointed),
The Deputy Financial Adviser, Lloyd Barrage and Cangls Construction.
The Conservator of Forests (Sind Circle h i i
- Forests are under consideration). ) (when questton's concerning the
The object with which this committee hag been appointed i j
i . ' ppoiated is that any major
proposals affecting the project or requiring the orders of Gowvernme)r'lt n{ay
.reach Government in a form giving the considered opinions of all the local

heads of the responsible de artments. Th ; .
instracted to deal With - i¢ committes has accordingly been

(a) all matters of importance in which action taken i

2 , the Barrage
area is likely to affect Government oli eten 1o .
area OF vice versa ; Poliey or administration outside that

(8) all matters of importance ig which action
Barrage depart s Tlkelv - | lon taken by one of the
Barx:gg de;g‘ra':&%’g“; 18 likely to affect the . working of another of the

(¢) ell financial considerations arisin '
; , g out of () and (3) supra ;
wom é}?ﬁ:g suggestions and recommendations submitted by the advisory

The advisory committes consists of 12 non-offiei
and 4 agom th?l Pre:édency proper. lis fuggggﬁmal
generally on all matters connecteq with th :
advqu.t on &ny matter referred to it bye gggg;e wlegi %?dt 1(12) to offer
commitiee. It will hold 4 joint meeting with the stauding oo 'ttee' standing
ggﬁ; oaéi gee?r”and more often if required. ' The members of th mitiee at least
& term of 3 years, 16 committee will

(vi) Summary.—The followin ‘
g matters th . . .
(1) Creation of & new district g Daduu's require decision :—

gentlemen, 8 from Sind
8 are (1) to advige Government
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VIL.—Finance.
Cod Ve ' )
(A BASIS OF CALOULATION'AND FUTURE COST.

. It is anticipated that the Barrage will be completed in 1932 and the.
canalsystem dependent upon it in 1934, So that up to and including that
-year there will be heavy capital expenditure both apon the project and upon its
consequent’ developments. And that expenditure will be in excoss of the .
- receipts from.land sales. These caloulations are therefore ‘based upon the
assumption. that repayment of the money borrowed for. this scheme will not be
begun until 1935. This date will also coincide with & change in the provincial
debt position, as it is in this year that the 63 per cent. Development Loan falis
‘due for repayment, and it is hoped that some reduction in interest charges will
be-efiected by funding it at & lower rate of interest. The rate of interest
' -chs.rgeé_i by the: Government of India on borrowings in 1929-30 for productive:
: expend;tura is 5% per cent., and this has been taken as the probable cost of
~ borrowings in later years. S

(B) Fivaxoran srescr OF DATA PRESENIED UNDER OTHER HEADS..

It will be convenient if an attempt is rade at this point to summa.ri‘sév the
financial effect of what has been presented in the preceding sections of thig’
memorandum, - T | L I

(i) Loan-money borrowed Yor main project including interest.—In the
irrigation section it has been stated fhab the latest estimate is that the whole
project will cost Re, 20,03 Iakhs. Of this Rs. 53 lakhs are indirect charges,
‘pamely, pensionary liabilities and land revenue abatement, and Rs. 19,50 lakks
‘are direct charges for which Government borrow. This is the cogb exclusive
of the ‘interest charges on the money which has been or will have to' be
borrowed for the project. Nearly Rs. 10 lakhs per annum of the interest
charges bave been provided from other sources, mainly from the famine fund
excess.. After allowing for this it is estimated thaf the amount borrowed for
‘the direct charges up fo the end of 1934-85 will be Rs. 25,25 lakhs (see
Appendix A). e :

(i) Lower Sind Canals~The liability in sight on account of commit-
ments to landholders in respect of canals in Lower Sind, whose water-supply
will be reduced by the construction of the Barrage, amounts to Rs. 1,13 lakhs
and works to that extent should be completed by 1934-35. On this aceount a -

* provision of Rs. 16 lakhs has beon made in the budgeb estimates of 1930-81.
This does not include Rs. 196 lakhs, required for cunals north of the-
sphere of the -Barrage, and 'so unaffected by it, and Rs. 26 lakhs for the
Mekrani Canal Project, which, although it is in Lower -Sind, is not s
commitment and need only be taken up on the basis of its merits as a productive -

~ project. ‘ , o AR

(iii) Agriculture—Under this head the proposed expenditure and .that

hitherto inourred are as follows :-— . SRR '
‘ Proposed expenditure. - ' Expendituxe incyrred up to Ooliober 19_‘:19.-

Non-recurring. Recurring, : Non-reourring. Reourring.
e 1Bl BT 30

The figures of recurring expenditure include no provision for repairs to or
replacement of the various' buildings and other items included under non-
" veourring  expenditure. The proposed expenditure on seed*farms; and depbts
for agrioultural requisites will be largely set off by receipts. At this stage no
. estimate has been made of these But the provision made in the financial
statement for agriculture is ghroughout for'net expenditure. L

ovision for the Agricultural department in the budget estimates
for 1133?)«%3 is Rs .18} ‘lb,klgs “for the whole f_’residenoy under the head
“ 84 Agrioulture " of which Rs. 1} lakhs are for agricultural development in the
Bar;age area. And a lump-sum of Rs. 1 lakh has been provided for further. .
-agrioultural development in Sind. As full details of the way, in’ which it. is
" 87111 . A
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' " this money are nob yet teady, the’ provision has been made
g;odp;t;segh; ohiﬁﬁn&“ Zl']?ts Eisceﬁaneousv,w'l.‘ransferred", and ‘a8 .gupplement,ary
 demand will be_ presented to the Legislative Council when detailed proposals
are available: - . - | e 5 B '4 akhs
- Provision has been mede in the financial forecast for Rs. 4 lakhs non-
Tecnrring expenditure in the course of the next four years plus Rs. 1% lakhs
~ recurring expenditure worked up to in thé course of the next four years, and
for Rs. 6 lakhs non-recurring spread over six years from 1935-36 onwards-
plus Ra.-.4 lakhs recurring worked up to im the _oourse of elght' years.
Recurring expenditure on the agricultural departinent in the Barrage will then

amount to Rs. 7 lakhs per-annum. . , ‘
 (iv) Administrative.~The new district on the right bank of the Indus is to
corhe , into .existence on Apfil s, 1931. On this account Rs. 7 '4* lakbs of
nofi-recutring expendifure have been provided 1 the budget estimate " of
'1930-31 for the revemue and police departments, and s reeurring cost of

Rs. 23t lakhg per annum will have to be provided in the budget estimates of
1931-32 and succeeding years.” ,

- - The district on the lefi bank and the eight new talukas will be required
'later, and it is estimated by the Commissioner in Sind that their revenue and
‘Police departments will cost nearly Rs. 15 lakhs non-recurring and Ra. 43} lakhs
per apnum recwrring. ; It is-difficult to estimate whep these developments will

-be required. For the purpose of this fuancial forecast the expenditure has
been estiniated as follows :— R

(I Jakhs of ruposs)
Tear. Non-recureing. Recurring.
1985-36 - . .. e 5%
198697 - L LD L7 g 1}
193788 -, o4 L Tl 3. 2%
1938-39 - . g 3}
1939.40. ¢ .- - e B ST R T

Sncceeding years ... .- ..,

In short, the estimates show that the snnual cost on
taken as ‘about Rs. 53 lakhs per antium from 1935-36
only for the revenue and police departments.

(v PpoddsifAé slready sﬁa§ed on ’pane 12 above 4 P.

4“4+

this ‘acoount may be
onwards.” They provide

B8 o4l lakh : _ ceesaty in the Batrape
- furthei Re. 130 la.khg‘ worth should be constructed whea %mgge:ma&ngai&gli'%
He has éstimated entirely for surfaced roads. Sind has had praetically no

- srfaced roads ap to the présent time During the fiv,
‘ . : 3e. ve yea 24-25

1928- 29 the average annual expenditure on ngw roads of g:ytiigg z?nzgi::;
was Bs. 1} lakhs, and the highest expenditura t, i
roads in Sind was just over Rg, 2 lakhs in the
menf are asked to. embark upo t new roads to cost Rs. 321
lakhs ‘in fhe near futiire and further Rs. 130 ; )

very clear aod substantial justification for
. consider the question of the ‘
‘have, fcg'lingtance, to consider wh
 mproved land-sales in return for making guyf
~ Quarter -of a lakh of rupecs per mile pry ot

) : beus not les

zupee% per mile per RNUW IR repair charges,. It ze?:xg ﬁsttig aezgnthulrladgei |

way be necessary, at this stage, is to determj Dy shat all that.

* seb apart land for them, ap d pres ne the alignment of trank roads,

their routes. Other éxpenditare .gge:g:dth%bt}ﬂding of esaential bridges along

On more general grounds must be lafy for bich ruy be considred desirable

* o, 1 Iekkis including astablishment —
in and
1 Batablishment e, 2,82,000 plug Topairs Rifﬁao:g.d plast chargos
§ For vegaims to Re, 16 lakps’ worth of bﬁtdingn:
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after Government have more reliable information ‘as fo. the revenue available.
The whole question of comthunications will require further general considera-
‘tion, and the standing committes will prepare a complete report on the subject.
For the present a provision of Ra..5 lakhs pot annum, worked up fo over a .
period of ten years, has been included in Appendix B. S |

" MATTERS WHIOH ARE OF FINANOIAL IMPORTANCE BUT WHICH HAVE BITHER
NOT YET BEEN SETTLED OB NOT YET ESTIMATED FOB. ’

+ (i) Recoupment of cost of sections in Baluchistan and Khairpur.—Texms.
have yet to be arranged with the Government of India regarding the Khirtar -
branoh in the Nasirabad tehsil in' Baluchistan. A sebtlement which it is
anderstood the Government of India- are likely to favour is that they should
reduce this Goverment’s debt to the extent of the cost of the branch ard should” .
then take the receipts less the cost of management. Before coming to & final

decision the Government of India have asked for further informafion, which
is being collected for them. It is estimated that this branch will'have cost
Rs. 58 lakhs exclusive of interest. A similar question bas o be settled with
the Ehairpur State in regard Yo ifs share of the cost of the Lloyd Barrage. That
share has been calculated at Re. 96 lakhs exolusive of inberest charges. Credi$
for the latter has already been taken in framing the figures of direct charges
in Appendix A. And on account of the former the figure taken in Appendix B
_ as the basis of equated repayments is Bs. 76 lakhs* less than the final figure -
in Appendix A. o , : S _
tii) Water Courses—Government will have to incur an additional cost of

Ras. 156 lakhs on acoount of water courses and rectangulation charges. Inso -
far as pew lands are concerned such charges will be recovered as part of the

“ocoupancy price. Bub as indicated in paragraph. 1 (v} of section I about
three-fourths of the land concerned oconsist .of land already occupied. And, -

_as there stated, an smendment of the Irrigation Act to -provide fof the
recovery from egisting owners of the cost of water courses abd rectangulabion
charges is under consideration. _ Assuming that such legislation will be

. accepted the money will be borrowed on the one side and recovered, with interest,

on the other side. It has, therefors, not been entered in the financial

gtatements. . v o
(iii) Looal Fund (Cess.— It has been the practice to recover local fund oess
in addition $o the sale price of all lands sold throughout the Presidency. In the
past this has nob involved large sums.. Bub when the figures of realisations
trom land sales were framed s an integral part of the justification of this.

project, no allowance for this was made. Obviously a very laxge sum of -
. moaey is involved, and the legal position has, therefore, recently been examined.
The Advocate General .has given -it as his considered opinion that local
 fund cess is nob leviable under. the statute on ordinary land-sales. Government
‘have accepted this opinion,.and these funds will b available for administrative
purposes and for the general development of the arés. :

. (iv) Additional Establishments.—In the sdministrative geotion (vi) the
probable cosb has been stated of the additional revenue and police establishments ;
which will be required in the two new districts and the eight new talukds in .
the three districts on the left bank. Those aress will also ;require some
sdditions fo the existing establishments in other departments, e.g.; judicial -
{(Bs. balf a lakh per anoum has been provided from 1930-81 onwards for & new °
District Judgeship ab Nawabshah and s Resident Magistrate ab Dadu;  later

* gome sub-judicial expansion will be required), medical, etc., and considersble .
sums will be required for grants to local bodies, particularly for education. And,
aparb from these charges, there will obviously be considerable sums required
for public works establishments.. The additional irrigational establishments
which will be necessary axe inoluded in the larger head of “working expenses "
for which separate provision has been made in Appendix B. The Roads and
Buildings branch of the department will slso- need additional establishment.

" But it is diffieult yet to-estimate either for this or the other I:ela,b.i_vely‘ »sma.ll

* Re. 58 1akhs ;mu. interest charges ip the 5810 proportion as thqdeb&,oumanding on iat' April 1935 for the
wthole project will bear to ita prime o5t ' ; . _
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ST TRy o . R L be con‘lpara.tivelyi
tablishments mentioned above. = Their ¢ost will, however, w _
ﬁl'iu.“-’ “For edicati¢nal grants the figure has been put'at about Bs. 5 lakhs per
‘anihum, But this cannot, of course, be taken as an acourate estimate, and it -
will be many years before that figure is worked up to. .

(v) Famine Fund Ezoess.~Under Schedule IV to the Devolution Rules,
as amended in 1928, the Famine Assignment and.the Famine Fund proper can
only.be spent upon the relief of famine.” And famine prevention works, such
as the Lloyd Barrage, can only. be financed from the exeess of the accuxpulg.tea
balance in the Fund on 1st April 1928. * This year Rs. 22 lakhs of the interest
on borrowings for this project are being met from that excess. At the end of
the current year the famine-fund excess is estimated to amount only to about
Rs. 28 lakhs. The present value (at 4} per cent., which is the rate of interest
which Gtovernment receive on the famine fund balance)- of Rs. 10 lakhs per
annum-for only the five years 1930-31 to 1934-35 is Rs. 44 lakhs. For expea-
diture, other than Barrage interest, Government have this year provided nearly
Rs. 29 lakhs from this source. * These purposes include gratuitous relief in Sind
(Bs. 6 lakhs), repairs to irrigation works in 8ind damaged by floods (Rs. 4 lakhs)

“and various other measures for the prevention of famine (Rs. 19 lakhs). It is
obvious that Governmént cannot continue to provide Rs. 10 lakhs’ per. annum
from this source for Barrage interest. For this reason this amount has been
provided from revenue in the budget estimates for 1930-31.+ It will be set off
by &n.equal” smount ex;})]ected to be realised from sales of Jand in the Barrage’
aren. The provision of this interest from revenue will have the same effect on
the finance of the project as if it were provided from the famine fund excess.

. (vi) Betterment Taz—This matter is under examination, but definite
proposals have not yet. been framed. -

" (D) Frvanony, Summr

*

project, including borrowed interest, .. .,

. The total
a8 follows :—

sppendix A shows the sums borrowed or %o be bofrowed for the main

irrigational expenditure may be summarised as a4 1gt April 1935

L ) Lakhs of rupees. .

; Outstgndlng debt far Ll‘oyd.f_fBarrage oud Canale Construction. 925925
Less—-,sAI{lount to be paid by the Government of India ° -’75
Outstanding debt for Lower Sind Canals ' o

- Qutstanding debt |  Sin . . w130 7
gpllz 3§2g6 valu.e‘ of w_orlﬁfxg ‘ 'expenses up to fifty years from 66
o‘. . . v Yoo L8, (11) » 0
’ _—
Total ... 8240

canals. ©

Appendiz B is g sammary. of p; e - '
o 8¢ probable expenditure, : :
rovon sy o oy, s s, o 1t
Y9343 5. loss Rss 705W111aﬁ1 ;‘\Igﬁlinct};xth‘ﬁ }?s %iltstanding. debt. ﬁe?;h: vgll;d fgyf
' ) . © Domboay Govern; '
| ﬁl:;rgni&h?tggvei?aent of India on account of iaht,)a7 sectiz?’?:nlg:fpz}ﬁ fo reogter
pocond pem 1o ® Provision necessary to repay on the sam 1;1 chistan. The
bo consruction of the Lower Sing Cs 6 basis the money
ve'already been explained. : anals. The remaining items

* Figures of realisations, bo
revenue, were framed when 'the tgrcf;:ct
having & fresh - examination made of th

has been compl , , :
published, omp eted,zit fqrther Teport o this aspet of § when this scrutiny
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V1IL—Conclusions.

This memorandum has been prepared in order fo state in a connected form
the existing situation and the various problems ‘that await solution in
connection with the dévelopment of Sind under Barrage conditions. Briefly
sommarized they are as follows :— L S

‘() In regard to irrigation a radiosl amendment of the Bombay.
Irrigation Act will be required, and it will also be necessary to legislate
for recovering from the holders of land the cust of comstruoting water
courses and that of the rectangulatidn survey. A settlement has fo be .
reached with the Government of India and the Khairpur State in regard
to the recovery from them of the cost of the oanals, ebo., constructed for
their benefit. The canals of Lower Sind require remodelling in acaordance
with. the undertakings.given by Government in 1923 and subsequent years,
in order to counteract the possible adverse effect on their working by
reason of the constraction of the Barrage. This work is already in hand..

(i) A programme for the extensions of railways, roads and, com--
munications as s whole has to be worked out. A .

(¢47) Modifications of the policy of disposing of land will bave to be
considered as suggestions are put forward. In the 1mm9dm,te futare the.
ares fa be set apart for long leases and the terms upon which they are fo
be granted are to be seftled. S o ' ‘

(#v) The reorganization and the development of the Agricultural
department consequent on the appointment of a Chief Agriculbural Officer
require immediate consideration. The strengthening of the directing staff
is needed, and the suggestions of the Royal Commission on Agriculture
and of the Karachi Chamber of Commerce and other public bodies for

- agrioultural improvements ' have {o be considered. - The .Director's -
programme of requirements has to be further examined and the method of

financing it determined. |
(v) The guestion of disafforestation of some of the land at present
held -as forest and of bringing it under oultivation will bave to
be considered. - - o S Lo ,.
(vi) The provision of funds for the establishment of a new district en
the right bank of the Indus has to be made. When this distriot has been
_crested, the guesbion of creabing & new districh on the left bank will:
require consideration: '

(vii) T is for consideration whether legislation should be undertaken.
roviding for the levy of a betterment tax to cover part of the cost of
development and administration in the Barra.ge area.
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APPENDIX A
«Bommngs yor. tlw Lloyd Barrage amd Gcmals Constmctma
T i ' e (xn lskhsofmpeea.)
e goa | assier | 1098 | 198894 | - ;sswo
(1) ﬂnktmdmgsat. thohegmmns‘ottheyenr T 1876 ! ; 1"1,19' 200 | - és,lg 93,99
[ A .
(8) Borrowings in th f L ag0 - "o s .
o axclu&mgs ,;?ue&? ar onfbmoﬁ éharges| L 280 : 3,00 I o L2 15 12
(8) Intarestfortha eat’ [interest, Cm g ‘
half years mmym orcﬁa) o (1) b A . 10 Ms L
(4) Int&mbmet &omrevenue , o 10} 10 o0 10 10
(5) Outseandmgs at the end of the,ym e 2709 |, 20,00 98,19 { 98,99 25,35 -
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APPENDIX C.

ndatt ¢ re 1 d Barrage and

incipal recummendations of the report on the Lloy :

Saﬂf%ma;yal:é’:g%; Sind gyw_éir M. Visvesvaraya, KCI1E., MICE., and ngab AR
* Nawaz Jung Bakadur, F.C.H., and of the action taken thereon by Government.

(§ The Chief Engineer bas s pro-

gramme sccording ‘to which the Barrage

and the main canals will be completed and
the greater part of the project brought into
operation by 1¥32. He may be requested

‘to furnish half-yearly reports to show how

-the expenditure is shaping as compared
with thpee estimates, to make sure that the
financial programme is rigidly adhered to.

Unless special circumstances intervene,
there should be as few changes as possible
- 41 1932 in the personnel of the Engineer-
ing staff of the higher grades responsible
for the programme, ‘

. @) The- work" should be completed
within the revised ‘estimate of Rs. 20:04

(Rs. 2003 ?) crores -or including - interest
charges Rs. 25°25 crores by 193435, A .

special effort should be made-to complete

all working estimates and obtain or record

sanction to them by 81st March 1930. _

(#i3) Hxcesses over estimates,

- should be niet by- effecting corresponding

savings, by the omission or postponement

-of gome of the non-essential works requir-
- ed for the altimate stage. -

(i) As the scheme is not 'expected to°

earn enongh to pay the full interess
charges on borrowed ‘capital for teh years
after completion, or for neatly twenty

years from commencement of constrae-,

tion, the Government of Indfa should be
spgroached to take over the whole or g
substantial shate of the debt and with jt
- 880 & reasonable share of the fatare
revenues from the scheme, the Principal
reagon being that the scheme is too big &
financial proposition for the Presidenc
to handle with its slender resources, t;ﬁ
the work begins to pay. g .

if- any,

-

() The Chief Engineer, Lioyd Barrage.
and Canal Construction, at present su blqlta.
& quarterly progress report (on which

‘Goverpment 1ssues & Press Note) and a

quarterly . statement showing working

. rates for earthwork in the cansls system,

This statement gives the total quantity of
earthwork to be done according to the
estimates, the quantity completed to the
end' of the previous quarier and the
quantity completed during the quarter
under - report. From this information
charts are plotted in the Secretariat and -
it can at any stage be seen at a glance
how progress is proceeding. In these
statements information is aleo given

-regarding comparison of working rates

with estimated rates, which comparison
enables Governmens to watch and keep.
a check on the finanéial side of the
construction work. .Information compar-
ing actual expenditure on masonry works
with fhe estimated amounts will now be

. compiled.

The recommendation of the ailthors-

"ol the report regarding personpel has.
_been a fixed' policy of Goveroment since

the work was started and will continue
to be so. - '
(#4) The

recommendation in this

- paregraph is one “which Government .

* been doing ' and

endorse and the Chief Engineer, Lloyd
Barrage and Canals Construction, bas
¢ will “continue to do
everything possible to give effect to it.
The Gentral Designs Division was created
specially for the purpose of expediting
preparation of plaus and estimates, and the
result has been most satistactory,

(43 This recommendation will be
borne in mind shonld the oceasion arise,

" Ab present no fear is entertajned that

. there will be 80y excess over the figure

- will ‘be realised trom incres

of Rs. 2003 erores,

Such excesses ag may occur on in-

dividual items aré being met i
on ofhers ; g met from eavings

{#v) It was originally pro ed that the
Government of Indiayiogﬁ; take over
some of the responsibility, "This proposal
bas been isformally ‘presged upon the
Central Government soveral times but
they show no readiness to acoept any
share of the responsibility. The report.
unfortunately omitg to take acconnt of
one very important factor cohcerped in
the proposal, The bylk of the receipts

. d .
That revenne will depend up:: : t)l;:v 2-2::8-
which Wil be charged ; ang those rates.
will, accordmg_ to the present constitution,.



- It thié s not doneand if the land sales
fail to bring in substantial proceeds the

. charges on the revenues of the Bombay

Presidency may prove & heavy burden and
. & sonrce of continved embarragsment to
the Bombay Government for a long term
of years. )
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be determined by this Government, It ig-

“obvious, therefore, that this Government -
- cannot. expect the Central 'Government

to take over the responsibility for part
of the'debt in return for a promise of
& part of the revenue, before fhe .rates-
which this Government; will charge have -
been determined, or wuniess this Govern-
ment agrees to make those rates subjeoct
fo the sanction of the Central Government, -
8o long as the counstitutional position

~stands as af present the~ proposal. is.

(or The first consideration of the

Trrigation Department should be fo-make
the work groduclive within ten years
from date of opaning so as to give early
relief or assurance to the tax-payer. This
is & practical step of the highest import-
ance to give confidence to the public.

(vi) It showld be possible soon to
reduce the establishment and overhead
. chorges and effect economies by combining
the Sukkor Barrage Construction Divielons

. abd the Regular Maintenance Divisions

of the Public Works Department in 8ind.

. {vid) Several questions connected .with
“the preparations for the future are
pending settlement, and rapid decisions

seem necessary. 'The delny if prolonged

will adversely affect the progress and
eventually the financial prospects of the

schemae. ‘ ) |
(viii) River discharge observations
ghould be taken snd surveys made fo
watch the bed levels and changes in the

impracticahle.

(). This Tecommendation will be borna -
in mind and all steps possible fo achieve -
the desired result wiil be taken.-

(vi) For sorne fime pasy vae possibility -
of combining the Barrage Divisions with
the: Regulat Maintenance Divisions has -
been kept in view, and it is now proposed
to commence the process of amalgamating”
Divisions. S L

(vi®) Decisions on eutstanding questions -

.

are being expedifed as much as possible.

The recommendation is being acted on
snd such questions will. be taken up as-
soon a8 recommendations .thereon sare
submitted to Government by -the Local

" Advisory and Standing Committees,

. river course, aceording to the latest needs - -

of the Barrage Project.

" {iz) 'Tfié effect of the Barrage S'cpe;ne.
" on the gauges’ at Sukkur and Kotri snd

* on the full supply levels of the Fuleli snd

“J)Karnchi canall;pshould he observed regu-
“Jarly for at lesst five years after the
- gohetae comen into operation in order fo

ascertain the extent to. which . theit -

lies will- be permanently affected
‘;ggp‘::s provide thep remedies “they call

for.

survey for the proposal 18'Teed the Fuleli
" Canal and if possible slso other lower
‘left baunk canals through the Nara river.

(a,-) Estimates may b?ﬁprepa.red after

(v3id) and () The reonm_men&ntioﬁs of
the authots of the report will be acted.
on. - L :

(@) This proposal is' not considered:
practicable,  The great objection is that. |
any channel taking off from the Kastern

‘Nara and running in s south-westerly

direction to feed the Fuleli or any other
left bank ¢anal in Lower Sind would:
have to cross the natural drainage line-
running somewhere about the irrigation
boundary now fixed between the Rohri:
Canal and the Eastern Nara systems..
Such- obstruction of natwral drainage-
channels, especially in $his low-lying part.
¥ tke country, which was recently’
abjected to serious flooding, would be-
jost dangerous and ,objectionable, In.
any case it is now too late to consider the
matter in_conjuction with. the present-
Barrage and Canals Scheme inview :of’
the advanced stage of the construction
work on canals in this avea. :
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.@s) It hes already been proposed to .

). The effect ‘of Barrage irrigation on
the sub:soil water levels of the irfigated

. ‘tracts-and the tendency fo water-logging -

~should ‘be ~’closely , watched. “Detailed

jects for the necessary drainage ‘cuts .

.and channels should be kept ready so as -
'to be able to put the necessary- works in-

-hand “the ‘moment “circumstances - neces-
‘gitate their execution.

{zéd) A Buresn of Research should be
-established and scientific investigation
and research in irrigation and agriculture

- shonld be commenced snd vigorously

- pursued. This work will be found to be

open & Research Division in 8ind, the

 fanctions of  which will include the
" detailed survey of sub-soil conditions in the
_-area to be irrigated so that the necessary

measures may be adopted to prevent

" water-logging in. the fature. A total

provision of Rs. 85 lakhs is being nade
in the revised figure of expenditure
(Bs. 2008 crores) to be earmarked for
drsinage schemes, and this very important
.question ‘will always be kept to the

" fore. ,

: .-(:ciz)' A Research Division, as referred to
in the preceding paragraph, will perform

“the. functions of the Burean of Research

suggestedin this recommendation s0 far

- a8 irrigation is concerned.

- .invaluable for the financial success of the

-scheme.

{zii) ‘The Bombay Irrigation Act and

" -the rales framed under it require modifica-
“tion to guit the future needs of the Barrage
-8cheme. The necessary -amendments

- 'may be carried out by legislation as early
a8 possible, .

(iié) This wather is already. receiving

. ‘the attention of Government.

“{#iv) A concise account of the Ban‘age' '

. ‘*Scheme. should” be - prepared . giving -a
ssummary and s.complete description of
‘the works and estimates as being carried
-out. "A list should be appended to it of
_ -the - principal publications . and reports
" issued by Government. Such'.a publica-
“tion 18 badly needed by the Engineers
*themselves and ‘their ‘staff. Tt will be
. %:a_tly appreciated by the Members of the
" Legislative -Council and the general
" public. . -

{¢w) A quarterly Presa Note is alresdy

. being published describing the progress.

*of the work in detail. In {uture it will

' be elaborated es suggested. -

. {#v) The Executive Engincers and -

Jower officers- should have opportunities
- -of discussing and becoming acquainted
with the entire scheme. More frequent
meelings and consultations smong th

reading s Enowledge of the scope and

(z1) 'The . Chief Engineer, Lloyd
Barrage ,aud  Capals Construction, yié
already giving effect to this recommenda-

“tiou as much es feasible,
- Engineers of all grades will be helpful in

-objects of the scheme among them 80 as |
to ensure their putting forth initiative and -

. giving closer co-operation in future. _
(zv)) The policies followed by Govern-

.ment in the solution of the questions -

Eending.. settlement hould be made widely

nown 80 that the cultivators, particn- -

lazly the poorer classes smong them may
have all the facilities needed to secure
Plots of land for themselves, to iwprove
" them ard

able wanner. Suitable propaganda to
make ijts policies, objects and ‘fature
prospects widely known will smoothen
the patk of the Scheme. ' :

~{xvid) As'this is & 'quasi commercial

" undertaking the issue of g Barrage
Balletin ooce a ‘raonth similar to those

Fractise irrigation in a profit- -

.~ of Government to all

- & valugble.

pablished by Hydro-Electrie and other -

Pproductive schemes in other parts of the

world is als6 recommended. /The under- -

faking is onigue and sufliciently big and
' imgortant tojustify the issue of such
publication, ' o

.. Committes hag Tecently be

(@3) Press. Notes will be :
such mabters "in die cours;el 8?:51 tg:
Gommzssxonerép 8ind will be asked to
arrange for notification of the decisions
concerned. The
nofficial Advigory
1 el ANy
by Government gnq this sbou?d ;;1?3(:

means of g .
‘Government’s views ang po}i;?::mn“’ng

formation of ap o
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Other Impoi'tan',t‘l\iatvt,ers& Reforred to in the Report.

Inp ph 21 of the ie;)ort the iﬁténsity of cultivation has been critioised,
-:apparent reference to the danger of the resultant water-logging. The intensity
" <of cultive :ovided for in the kharif season will be 27 per cent. and in the rabi season

it will be v yer cent. Thus the maximum intensity at any one time-—exzoept for the
very: short periods of over-lapping between the kharif and rabi seasons—w:ll be 54 per
cent., an intensity already greatly exceedsd during the kharif season over a large aves in
‘Bind. It is not anticipated therefors that the project intensity is so high as to involve
the danger referred to. As already pointed out under paragraph (zi) of the principal
recommendations, the question of water-logging will, however, receive close attention.

. In paragraph 23 the design of the canals has bsen criticised.  In-'the case of the
Left Bank Canals it has baen suggested that the length of the Rohri Canal shonld have
. been curtailed and some ares transferred from it to the Nara: This would have meant
-gome reduction in size of the former, but this wouald have been counterbalanced by the
increase in size necessitated in the latter. ~Such re-arrsngement would not have been

economical s the losses in transit in the Nara are greater than those expected in the
- Rohri Canal, Both of the canals inevitably suffer from the disadvantage mentioned of -
doiog no service in the upper resches, as both traverse Khairpur State. The existing
~ canal systems have been made use of 88 much as was feasible and economically soaad.

The' criticism in paragraph 33 that the number of regulators in the canal system is
excessive is not supported by experience in the Punjab. The provision of an adequate |
number of regulators is & necessary integral part of any modern canal system, especially .

in such a flat country se 8ind, to secure aseured command. ' ‘

Regarding the statement in pamgng;k 37 regarding progress in Rohri Canal Circle,
the opening of further Divisions in this Circle is not considered necessary as the average
‘quantity of earthwork now turned out per month is in excess of requirements to keep up .
to the programme. ‘T'he designs of the road bridges and regulators are being produced
very expeditionsly by the Central Designs Division, and it is not anticipated that work
will be behind the programme so far 3s masonry works are concerned. ' :

Regarding the recommendation made in paragraph 62, the question of improvement
and extension of road communications in Sind is being referred to the Standing
Committee appointed by Government in connection with the Barrage Project. On
sreceipt of the recommendations of the Committee & definite policy for financing the
-work will be formulated. . o : ‘

BOMDAY ; PRIRTED AT THE GOYEENMENT OBNTRAL PRESS.
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