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Indus Barrage and Sind Canal projects-Orders 
on a report of Messrs. Baker and Lane on the 

GOVERNMENT OF BOMBAY 

PUBLIO WORKS DEPARTMENT 

ReJOlution No. W.I.-l1055 

Bombay Castle, 20th August 1919. 

Letter from Mess .... C. M. Baker and C. M. Lane, Collector and Executive Engineer on 
'special duty, respectively, dated 15th March 1919-Submit through the Commissioner in Sind 
their report. on the Indus Barrage projects. . 

Memorandum from CoJDJDi&.lioner in Sind No. Rev.-997, dated 17th April 1919, as under:­
" The Commissioner in Sind has the honour to forward the report· on the Indus Barrage 

project submitted by Messrs. C. M. Baker, I.C.S., and C. M. Lane, Public Works Department; 
and deBiree to drsw the attention of Government to the thoughtfnI care with which every detail 

<If the important problems involved has been investigated and to the admirsble lucidity with 
which the conclusions arrived at have been set forth. The Commissioner is aware that these 
conclusions are based upon most conscientious observation in the field and very elaborate 
<:alculation in the office. 

" 2. At intervals during the preparation of this report, the Commissioner summoned 
conferences of various officers concemed for the settlement of the points for enquiry and for 
discussion at early stages of the various theories and suggestions which are involved in an enter­
prise of this colossal magnitude. The conferences were held on the dates under-stated and 
attended by the officers noted:-

Conference of January 
19th, 1918. 
attended by 

Conferenoe of 
January 20th. 1918, 

attended by 

Conference of 
November 30th. 1918, 

attended by 

Confel'Once of 
February ani, 1919. 

attended by 

1. The Honourable Mr. H. The Honourable Mr. B. The Honourable Mr. H. S. The Honourable Mr. H. S. 
S. Lawrence. C.S.l .• I.C.S., S. Lawrenoe. C.S.I., La.wrence. C.S.I.. I.C.S., Lawrence, C.S.I., I.C.S., 
Commissioner in Sind. Le.S.. Commiaaioner Commissioner in Sind. Commissioner in Sind. 

in Sind. 
2. Mr. T. R. J. Ward, Mr. G, S. Henderson, Mr. T. R. J. Ward, C.I.E., Mr. F. St. J. Gebbie, Sec",. 
C.I.E., M.V.O., M.I.C.E.. Imperial Agriculturist. M.V.O .• M.I.C.E .• Inspec- tary to the Government of 
1n&pector General of Jr- tor General of Jnigation Bombay. Public Works 
rigation in India. in India. Department . 

.'I. Mr. F. St. J. Gebbie, Mr. W. Roberts, Prin. Mr. F. St. J. Gebbie, Secre- Mr. F. Wright, Chi.f Engi. 
Chief Engineer and So- cipal and Professor tary to the Government of neer in Sind, Public Works 
oretary to the Govern· of Agriculture. Lyall- Bombay, Public Works Department. 
mont of Bombay. Public pur. Department. 
Works Department. 

4. Mr. F. Wright, Chie 
Engineer in Sind, Publio 
Works Department. 

1I. Mr. C. M. Baker. I.C.S., 
Collector on Special Duty. 

-8. Mr. G. S. Henderson, 
Imperial Agriculturist. 

7. Mr. W. Roberta, Prin­
oipal .nd Profell8Or of 
Agrioulture, Lyallpur. 

8. Mr. C. M. Lane. Exe. 
outive Engineer on Special 
Duty. 

Mr. F. Wrigbt, Chief Engi· Mr. C. M. Baker, I.C.S., 
neer in Sind. Publio Works Collector on Special Duty. 
Department. 

Mr. C. M. Baker. I.C.S., Col· Mr. C. M. Lane, Executive 
lector on Special Duty. Engineer on Special Duty. 

Mr. G. S. Henderson, Agri- Mr. A. A. Musto, Executive 
cultural Controller. Engineer. Sukkur Barrage. 

Mr. C. M. Lane. Executive Mr. T. F. Main, Deputy 
Engineer on Special Duty. Director of Agrioulture, 

Sind. 
Mr. A. A. Musto. Executive Mr. V. A. Tamhane. Agri. 

Engineer, Sukkur Barrage. cultural Chemist. 

Copies of the minutes· of the .. conferences are attached as some proof that the questiona 
involved have been considered from many dilIerent points of view by officers of varied experienoe 
who possess some claim to speak with authority . 

.. 3. The Commissioner ventures to review briefiy for the information of Govemment the 
agrioultural economy of Sind as it exists now and as it will be modified when the Sukkur Barrage 
project is completed. On an average of seasons in round figures the province has an annual 
cultivation of 4,000,000 acres, of which 400,000 or 10 per cent. are dependent on rainfall, 
and 3,600,000 or 90 per cent. are dependent on irrigation from the river Indus. This project 
may be considered in three parts: the Right Bank Canal, the Left Bank Canal, and the far 
eastern canals known as the Eastern N ara system. In this last named system no change of 
the canals is proposed; the ouly effect of the barrage will be to give an assured supply to 

.. the existing canals. This improvement of the supply will, it is calculated, enable a further 
200,000 acres to be brought under cultivation. 

"Printed oepe.rately. 
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"4. In the area, however, commanded by the right bank and left bank canals, the exist. 
ing canals will be superseded and abandoned; and very large arellB will be brought under com­
mand of flow water whi~h never had any water before or which only had water raised by mecha­
nical appliances. In these latter areas the extension of annual cultivation would be from 
1,000,000 to 1,600.000 on the right bank, and from 700,000 to 2,100,000 on the left bank. 

"5. Beyond the scope of the Sukkur barrage there will remain in Sind 700,000 acres of 
annual cultivation to the north which lie tOo high to receive this water; and 600,000 acres 
to the south which are situated too far away to be reached by these canals. 

"6. To recapitulate: Out of 3,600,000 acres, the annual irrigational cultivation, this 
scheme does not touch 700,000 to the north and 600,000 to the south; and on the remaining 
2,300,000 it will provide an increase of 2,200,000 of annual cultivation, thus doubling the cul­
tivation of the whole of the central area of Sind. 

"7. The increll8e of area; however, represents only a fraction of the advantages to be 
derived from the introduction of this system. Water will be under complete control; and the 
losses due to the vicissitudes of supply, to the sudden floods, and to the prolonged droughts 
will cell8e. Perennial water will further provide agricultural employment all the 
year round in lieu of the prolonged periods of enforced idleness now prevailing. It will also 
enable the establishment of a dairy industry to which the province with its famous breed of 
cattle is admirably suited. 

"8. The increased land revenue earned by the triple project will rise through decennial 
stages of &S. 83,00,000 and Rs. 1,23,00,000 to Rs. 1,72,00,000 in the 30th year. The present 
average land revenue of Sind is Rs. no lakhs; and these figures indicate that the existing 
revenue of the whole province will be almost trebled within 30 years of the Completion of 
the project. 

"9. Detailed estimates of the cost of the project are not as yet available; but it should 
be in the neighbourhood of 14 crores of rupees. It is calculated that the whole scheme will 
e&rll on this vast sum an interest of 6 per cent. in the first 10 years, of 8i per cent. in the 
second 10 years and of 12 per cent. in the third 10 years and thereafter. 

"10. The Commissioner has the honour to express his complete acceptance of these 
estimates and his confident belief that this project may be carried through to completion with 
full assurance that it will effect a most beneficent revolution in the prosperity of the province ; 
and will prove to be one of the most remunerative irrigational successes of Government." 

REsoLUTIoN.-Government concur in the remarks made by the Commissioner in Sind 
in paragraph 10 of his memorandum and are plell8ed to direct that the proposals made by 
Messrs. Baker and Lane should be accepted as a basis for the remodelling of the Left Bank 
Canal and the preparation of plans and estimates for the Right Bank Canal: 

2. Government generally agree with the remarks made by Messrs. Baker and Lane in 
paragraph 56 of their Report on the Right Bank Canal regarding the proposal to irrigate a 
part of the Nasirabad Tehsil by a canal from the barrage. Mr. Musto, Executive Engineer, has 
submitted certain reports on this point and orders thereon will issue separately. 

To 

V. F. BARKER, 
Acting Under Secretary to Government, 

Irrigation and Railways. 

G. R. No. W. 1.-11055, P. W. D., dated 20th August 1919. 

*The Revenue Department, Secretariat. 
*The Commissioner in Sind. 
*The Chief Engineer in Sind. 
*All the Collectors in Sind including the 

Deputy Commissioner, Upper Sind 
Frontier. 

*The Director of Agriculture. 
*The Superintending Engineer, Indus 

Left Bank Division. 

*The Superintending Engineer, Indus Right. 
Bonk Division. 

*The Accountant-General, Bombay. 
*C. M. Baker, Esq., lC.S. 
*C. M. Lane, Esq. 
* All Executive Engineers in Sind. 

*With copy of the Report. 
Class A. 
Exd. J. P. R. 

No. 

Copy forwarded for infol"lllation and guidance to 

.. 
of 1919. 



Sir, 
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No. 8.-211 of 1919. 

Office of the Chief Engineer in Sind. 

Karachi, dated 8th April 1919. 

From-F. WRIGHT, Esq., Chief Engineer in Sind; 

To-The Commissioner in Sind. 

I have the honour to say that I have read with care and much interest the excellent report 
on the Indus Barrage Projects prel!ared by Messrs. C: M. Baker and C. ru:. Lane. I am wen 
acquainted with the controversy which led to the appo~tment of the Co~ttee now reporting, 
and I can say, with confidence, that at length one can furlyfeel no longer IS there reason for 
manyofthe doubts which :would .arise ~ the mind.of any Sind Officer of experience who had read 
some of the literature preVIOusly ISSued In connectIOn WIth the barrage canals and the country to· 
be served by them. 

2. The Committee reports in chapter I that the cultivable areas both in the Left and Right 
Bank spheres of barrage water influence are in marked excess of what previous estimates adumb­
rated That was a thing which I anticipated would be ascertained by a soil survey such as has 
noW been conducted. And, further, I anticipated that this survey would be of the greatest 
possible value when it shall come ultinJately to the aligning of water courses. 

3. Chapter n of the Report deals with the selection of suitable duties in various canal situa­
tions. This is " matter which has already had careful consideration at several canal conferences· 
within the last few years, and with the arguments advanced in favour of the figures chosen 1 
have nothing to say beyond that in my opinion the Committee are very fair in their selection. 
and that I expect time will prove that duties now common in the Prmjab will be attained to 
after the Sindhi cultivator has accustomed himself to the enormous change this thing of estab­
lished perennial water-supplymeans. 

4. In paragraph 5 et seq, of chapter In ofthe Report the matter of the suitabilityofthe Left· 
Bank country for cotton cultivation is referred to. Messrs. Baker and Lane have explained quite 
clearly why it is impracticable, undesirable, and uneconomical that that country have provided 
for it canals other than those they stipulate for. I wish it to be understood that I am in full 
accord with the opinions of those gentlemeu. At the same time I would point out that it is 
likely to be very inJportant to extend to the utmost cotton cultivation in Sind in particular, and 
over and above the great area which it is provided the Left Bank canal can raise, it is not unlikely 
that in the Right Bank country, in definite areas, people who now would grow rice will hereafter 
take to cotton when they see what prosperity it is bringing to their friends on the other side of the 
river. Already there have been instances oithe rice cultivator abandoning that crop in favour' 
of cotton, and this may become a de.irable feature of agricultural enterprise 'in the southern 
canal area on the right bank 

-5. Without a more extensive knowledge of the facts I am not prepared to endo_ what 
the Report says in paragraph 13 of chapter IV with respect to the perennial branch canal BUg-· 
gested for the irrigation of villages in Jaco babad and Nasirabad. Setting aside political aspects 
of the case, about which lam not in a position to offer any remarks; it seems to me quite clear that 
when perennial water can be brought to a place which otherwise would have no water at all, or 
else the fickle supply that an inundation canal can give, then the' arguments in favour of any 
thing other than a perennial supply will be found unsound. 

6. I have always been and am still very optimistic respecting the supply of the Indll8 in the 
cold weather. I have no fears of deficiencies in the rabi watsring canals on that account. In this 
spring, after the remarkably feeble monsoon of 1918, the supply in the river at Sukkur has not 
been below 23,000 cusecs and that at a time when the Punjab canals were taking all the water 
they wanted. The coming of the Sind Sagar canal is no bug-bear to me. 

T. Chapter V deals within the Eastern N ara. The Committee see no 0 bject in pressing. fOl.· 
an extension of the irrigated area in this locality at an early date. With that view I concur. At 
the same time it must not be overlooked that in the Nara Valley between the Mithrao pro­
tectiveembankmentand the Naraitself there is in the hay north of Kipro a very large area now 
without a water-supply, and also west of the Nara itself and for many miles BOuth of Samara to 
the Rann there is a strip of country of considerable magnitude which can be brought under 
oultivation when canals and people are available forthe purpoSe. 

8. The irrigation of forests is touched upon in chapter VI. What I would like to see. 
become on accepted policy of forest cultivation in Sind is the extension of areas under forest in 
many of the favourable positions which lie between the river's edge and the protective embank­
ments, and the discouragement of forests (except in very exceptional circumstances) in areas 



which can only derive a water-supply from Government.· C&Ilals. I' favour very much the 
extension of " hurls" over the country in irrigated areas, but I consider that such huris should 
be reserved rather as a source of food for goats and camels than as sources of fuel supply. Clumps 
of fresh young babul plantations over the countryside have merits other than utilitarian. 

9. It is not necessary for me to ;venture to criticise the conclusions the Committee arrive 
at respecting the financial results of the Barrage projects. I am in perfect agreement with 
Messrs. Baker and Lane when they say that even though the final estimates of the cost of these 
works are so high as to make the project unremunerative yet are they necessary as protective 
works. The inundation of 1918 and its results give great force to that judgment. 

I have the honour to be, 

Sir, 

Your most obedient servant, 

F. WRIGHT, 

Chief Engineer in Sind. 
Accmnpaniment-

The Report on the Indus Barrage Projects, 
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CHAPTER I. 

INTRODUCTORY. 

1. A Project for the erection of a Barrage on the Indus at Sukkar, with a new canal on. 
each bank and with certain consequent extensions of irriglltion from the lj;astem Nara, was 
prepared and submitte~ to Government .in 1910. But it ~as rejec~d by the Secretary of 
State's Advisory CommIttee on the ground that as a protectIve work It was premature and as 
a productive work it was not certainly productive. 

The Committee recommended, however, that a revised project should be prepared for the 
Barrage with canals on tbe right bank and left bank. 

2. The weak points of the former project appear to have been these :-
(a) The estimated area of kharif cultivation was great while t1ie estimated area of 

rabi was small. Since even dry kharif crops use about twice as much water as rabi crop. 
and' are on the whole less valuable this necessitated very large canals without an equally' 
large revenue. 

(b) On the right bank this difficulty was increased by the existence of great are"'" 
of rice and of waste lands too alkaline to grow anything but rice. It was considered very­
doubtful if a canal large enough to irrigate all this rice land could possibly be used for a 
much smaller rabi supply. 

(0) The true area and situation of the cultivable waste land was quite uncertain . 

. (d) The estimate. of revenue appeared low, considering the great rise of prices and the­
much higher rates paid on similar canals elsewhere. 

(e) There was much disagreement about the duty of water, that is the acreage of each. 
crop in each season which could be sufficiently irrigated by one cubic foot of water per 
second. 
It was to consider remedies for these defects that our committee was appointed. 
3. The first thing to be done was to remove the uncertainty about the cultivable waste. 

so that we should know with what area we were dealing. The existing record was generally­
believed to be worthless and this belief was not ill founded. Enquiry has shown that the old. 
figures frequently bore no resemblance to the truth. 

Government accordingly ordered a soil survey and attached to us for this purpose a 8\a11' 
consisting of two Deputy Colleotors, six Mulrhtyarkars and forty-two classers. 

Work began early in February 1918, and fiuished almost exactly a year later; but &.II a 
recess of 4t months in the inundation was necessary the working season was little over seven. 
months. During this time they surveyed all the waste land and much of the occupied fallow' 
land W. some twenty·five talnkas, amounting to more than two million acres. 

Considering the difficulties and hardships this may be considered a very creditable piece' 
of. work. 

4. A mere twofold classification into cultivable and uncultivable areas seemed insuffi­
cient, as this would be difficult for us to check and would not give enough fuformation to the 
engineer or ·the colouisation officer. Accordingly the land was classified fourfold as follows :-

A. Good: 
B. Cultivable. 
C. Cultivable with rice only (i. e., fit to grow rice within two years). 
D. Uncultivable. 

B and D were further sub-divided according to their faults, such as kalar, surface sand, sand~ 
bar or mounds. 

It is probably true that with time 'and trouble, much water and some drainage, any kalar, 
land could be made fit to grow rice : and also that much of it, when it is fit to grow rice is fit 
to grow irrigated wheat. But to reclaim large contiguous areas of bad kalar is very difficult 
and to provide enough water for all such areas would require enormous and unprofitable 
canals. The distinction between C and D is therefore necessary for the Right Bank Canal. 

Ii. The classification was, wherever possible, made in consultation with the local ,,&min" 
dars and ploughmen. In a few cases we have revised their opinions by that of better farmers 
on similar land elsewhere. But, generally speaking, B land is land which the men on the spot 
consider worth fahuing with dry crops. 

In accordance with orders we also surveyed occupied lands which had not beea cultivated 
twioe. in the last ten years; but the result was not important since, although many fields had 
deteriorated, hardly any had gone below the B standard, and those were in rioe debs on the 
Right Bank where it mattered little. 
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~. The re..ults of the Soil Survey are as follows :­
LeltBank. 

A. 
B. 
C and D. 

481,101 acres. 
277,380 acres. 
240,522 acres. 

Total •• 999,003 acres. 

A. 290,433}432667 acres. 
B: 142,234 ' 
C. 188,224}282232 acres. 
D. 94,008 ' 

---
Total •• 714,899 acres. 

Right Bank •. 

7. The occupied area on the Left Bank being 1,739,353 acres the total cultivable area 
o(:omes to very nearly 2,500,000 acres. Mr. Lucas' estimate of cultivable land in the same 
gross area was 2,039,000, but he excluded Jagirs which we have included, since they have to 
he irrigated; the full figure would be about 2,120,000. Thus the soil survey has resulted in 
·a g .. in of about 380,000 acres. 

8. Dr. Summers' Left Bank Canal Project included on the extreme tail of the Canal 
certain areas in Guni and Tando Bago talukas, the former being reached by a syphon under 

. the Fuleli Canal. These lands maiuly grow rice at a very low rate of assessment and have 
a sufficient supply already. To bring a rice supply nearly 250 mile's to such lands as these 
would be most expensive and certainly unprofitable either to Government, or to the zamindars 
-or to both. We have, therefore, with the sanction of Government, excluded these lands from 
the project as well as a few similar adjacent villages in Taluka Dero Mohbat. The cultivable 
·area in these lands was estimated in the former project as 93,000 acres. 

9. On the Right Bank the occupied area is 1,391,000 acres and the cultivable total is 
about 1,822,000 nearly 300,000 above the figures of 1910. But the area dealt with is not the 
sarqe. The former project' included the lands between the river and the protective bund, which 
have now been excluded, and excluded lands in the sub-montane tract which can now be 
·commauded. These latter lands are extensive and are almost virgin wheat soil, so their in­
clusion makes a great difference. 

The figures given above are those of the lands actually surveyed; the area finally brought 
under the project is about 50,000 acres less. -

10. The information collected by us in the course of the soil survey will now be tabulated 
in registers and shown in detail on the large scale village maps. The alignment of water· courses 
and distributaries will thus be facilitated when the details of the canal projects are worked up. 

11. The statistics of the present cultivation and revenue have been brought upto date, 
figures being taken for a period of ten years from 1908·09 to 1917-18, inclusive. 

They are somewhat higher than the former figures, owing to favourable inundations, 
especially on the Right Bank, but the areas on that side are not identical. 

It is unfortunate in a way that we could not include the figures of the present season. 
'The fertile Larkana district is this year almost a desert and the revenue must be the lowest 
on record. The necessity of the project has never before been so obvious. 

12. These statistics, which came from the Collectors, have given us much trOUble. We 
had to make out all the totals and averages ourselves, since we alone know the country well 
enough to correct obvious errors. In the end they are perhaps as correct as Iodian statis­
·tics usually are. 

13. The areas to be irrigated by the proj ects are as under :­
LeltBank. 

District. 

Nawab Shah 

Hyderabad . . 

Thar and Parkar 

Taiuka. 

Kandiaro. 
Naushahro. 
Moro. 
Sakrand. 
Nawab Shah. 
Shahdadpur. , 
Sinjhoro. (That part which is not on the Jamrao.) 
Hala . 
Hyderabad. 
Tando Allahyar. 
Dero Mohbat. (Except a few villages.) 
Digri. (A small area transferred from the Jamrao.) 



Di!trir.t. 

Sukkur 

Upper Sind Frontier 
Larkana 
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Righi, Balilc. 
TalukR. 

Sukkur. (A few villages.) 
Garhi Y &sin. (Almost all.) 
Shahdadkot. 
Rate Dero. 
MiroKhan. ' 
Larkana. 
Kambar. 
Labdarya. 
Warah. 
Mehar. 
Kakar. 
Dadu. 
Johi. 
Sehwan. 

-except the land between the river and the bund, the mountains and part of the sub montane 
plain. 

District. 

Nawab Shah 
Thar and Par kar 

ElUtern N ara. 
Taluka. 

Sinjhoro. 
,. Sanghar. 

Mirupur Khas. 
Jamesabad. 
Digri. 
Khipro. 
Pithoro. 
Umarkot. 

CHAPTER II. 
DUTIES, ETC. 

14. For the calculation of kharif supply we have considered two duties ouly, namely, 
for (a) the rice crop and (b) all dry kharif crops. The latter will comprise cotton, cereals, gardens, 
tobacco, eto. 

(a) The best varieties of rice are now grown in the Larkana District in Sind, on'the inun­
dation canals, this crop forming a very large proportion of the total kharif cultivation on certain 
canals. Actual duties obtained on measured supplies' at heads of these canals are &s under. 
,(Dry crops being counted as half their area under rice.) , 

Ca.nal. K&~ril duty. 

Dhamrao Canal · . · . 40'7 
Gawahar Wah · . · . · . 30'5 
Raj Wah · . · . · . "42'9 
Arthur Wah · . · . · . 28'2 
MondarWah · . · . · . 27'1 
Gul Mahomed Wah · . · . 44'9 
KurMatal .. · . · . 36'6 

Average .. 36'3 

Proportion 01 
I rice to tota. 

khn.rif. 

Per cent 
86'0 
98'5 
98'6 
97'3 
98'9 
92'4 
99'6 

95'9 

The average discharge of these canals IS 250 cusecs and they may therefore be taken as 
-eorresponding to the large distributaries of a modern canal system. 

We adopt for the Sind projects of rice duty of 50 acres per cusec at outlet. Allowing for 
intermediate absorption lOsses this is equivalent to a distributary head duty of 43' 5. 

• This figure is oonsiderably higher than the average duty now obtained on inundation canalS 
but we consider that the certainty of supply under the new conditions will allow of its being 
realized, the present low duties being chie1ly due to excess watering at times of abundant supply 
.as tending to tide over periods of deficiency. 



4 

The fact that a distributary head duty of 43' 5 is now actually exceeded under present 
conditions on the Gul Mahomed Wah and is very nearly approached on the Dhamrao a canal 
carrying an average discharge of 567 cusecs aud irrigating an area of nearly 20,000 acre~ of riee 
crop, is we consider ~deq,:,ate proof that we h~venot pitch~d our duty unduly high. The 
Dhamrao grows supenor nee and much water 18 expended III reclaiming kalar. Kalar once 
reclaimed requires less water than other soils and our main rice. area is kalar. . The Dhamrao 
is therefore typical. 

(b) High cotton duties are obtainable with careful fanning and economical irrigation as 
evidenced by the results on the tenant-fanned plots at the Lyallpur Agricultural Station 
The climatic conditions here, as regards ~ot weather temperatures and rainfall, are very simiIa; 
to those of the greater part of the Rohri Canal tract. Results obtained at Lyallpur are ._ 

American Cotton (average of 10 series) duty 124. . 
Desi Cotton (average of 5 series) duty 12l. 
These figures represent duties on the field and the actual rainfall at Lyallpur amounted 

to seven inches, in each case, during the kharif period. 
We find that the only useful local data for consideration of cotton duties are obtainable 

from the working of the Jamrao Canal. We have examined these figures over a number of 
years and )lave arrived at average results as under ;-

Kharif duty at J amrao Canal Head-69' 3. 
The full ~upply discharge of the Jamrao Canal is 3,200. cusecs and it is comparable to a. 

large branch III a modern canal system. The first twelve miles of this canal run through sand 
and in this reach the absorption loss is very high, amounting to an average of 335 cusecs or­
nearly 14' 2 per cent. of the canal head discharge.· The nonnal loss in this reach would be 
3' 8 per cent. only of canal supply and .under such. conditions the Canal Head Duty would 
increase to 76' 5. . 

Kharif duties at heads of branches of the Jamrao Canal (equivalent to distributaries of 
a modern canal system) are ;-

Dalor Minor, kharif duty 83' 7 
Patoi" " 101 '1 
Rind"" 90' 4 
Sinjoro "" 84' 9 
Puran" " 93' 7 
Digri" " 75'1 
Murid" " 75' 7 

Average kharif duty 84' 7 

The average rainfall in the Jamrao tract, over the period covered by the above, was 7' 74 
inches and the cotton crop amounted to 66' 4 per cent. of the total kharif cultiv!'-tion. 

We adopt an outlet duty of 100 acres per cusec for cotton and all other dry kharif crops. 
This figure is very much lower than that which is obtained with careful fanning at 

Lyallpur but it is slightly higher than the duty obtained under present conditions on the Jamrao 
Canal, the outlet duty of 100 decreasing to 87 at distributary head when allowance is made 
for intermediate losses of supply. Assured supply for early sowings in March-April and 
for final waterings in October is essential to successful cotton cultivation and these conditions 
do not now obtain on the Jamrao Canal. We consider that with certainty of supply at critical 
seasons, as will be insured by the Sukkur Barrage, the. duties now obtained on this canal will 
undoubtedly be bettered. On the other hand we do not pitch our duty so high as the Punjab· 
figure, the sun heat being there less severe and the rainfall less uncertain than in Sind. For 
the Punjab perennial canal projects a mixed kharif duty of 100 at distributary head is 
generally adopted and our corresponding duty of 87 thus allows of a liberal margin of supply. 

15. We consider that the basis of canal design in Sind must be the kharif demand. In 
the Punjab this is not so, the rabi crop being the more popular. We certainly anticipate a· 
large demand for rabi water developing in due course over the whole Rohri Canal tract, since 
even now no opportunities are lost of growing wheat in the greater part of this area, either as 
"bosi" where the soil is suitable and the sub-soil water not too low, or irrigated on weIls. 

The importance of fixing a definite figure as the rabi duty does not, however, arise since 
the necessarily large capacity of the canal, designed on the required kharif supply, will allow 
of the irrigation of rabi crops upto the limit which we consider probable or possible. 

In the Punjab, the rabi duty is usually taken as double the kharif dry crop duty and we 
are of opinion that the same proportion may also be adopted for our Sind canals. • 

We therefore adopt a rabi outlet duty of 200 acres per cusee. ~uming that the deficit 
in cold weather rainfall is made up by one extra canal watering in Sind, our duty will IIgre8' 
very nearly with the actual rabi duties obtained on the Punjab canals. 
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16. To recapitulate the duties which we adopt for the Sind Project are :-

Outlet. i Distributary. I Branch. Canal Head. 

Kharif, rice .. 50 43'5 40 36 
Cotton, etc. .. 100 87 82'5 72'5 
Rabi .. 200 174 165 145 

17. In arriving at the equivalent values of the duties at the various pcints of distribution 
we have made approximate allowances for the loss of supply, due to evaporation and absorb­
tion, at a rate of twenty per cent. between the main canal head and the distributary and at 
:fifteen per cent. thence to the outlets. These allowances very nearly agree with· the 
generally accepted basis of calculation at eight cusecs per million square feet of wetted canal 
surface. The actual losses can only be arrived at after the sections of the canals, branches 
and distributaries have been worked out and the differences should be inconsiderable and the 
duties at the various stages of the canal systems not materially affected. 

18. In the design of the modern perennial canals of the Punjab it has been the practiClll 
to allow 25 per cent. "Extra Supply" over and above the estimated requirements to meet the 
extra demand at periods of overlap of the khBrif and rabi crops. Experience shows, however, 
that this " Extra Supply" is not kept as a reserve and that actually when a canal has ones 
been run at its full capacity to meet the heavy demande of its fully developed irrigation, 
full capacity is thereafter worked upto and is fully utilized as long as it can be made available 
from the rivers. 

The designed maximum supply thus becomes the normal full supply of the canal and no 
reserve can be provided at critical periods of overlapping of crops. 

We do not therefore consider that any empirical percentage allowance of extra supply 
can be justifiably adopted in designing the Sind canals and we have accordingly examined 
this question from the point of view of the actual irrigational requirements of our crop fore-' 
cast for each month in the year. 

We provide for seventy per cent .. of the final cotton area as requiring irrigation in March, 
while during this month provision is also made for sixty per cent. of the rabi area as being still 
under irrigation. The March discharge is thus the maximum. At the second period of overlap 
in October, we assume that eighty per cent. of the cotton area will require its final waterings 
and we also provide for sixty per cent. of the rabi area as coming under irrigation. 

The percentage adopted allows of the probable maximum of early cotton sowings and only 
in a mild season would so large a proportion of the crop be still irrigated in October. In our 
opinion the later watering of cotton should be discouraged as being uneconomical, the amall 
extra outturn of seed cotton resulting therefrom, being disproportionate to the outtnrn of 
wheat which would be obtained from early sowings on the water-supply SO utilized. 

. 19. The monthly discharges required on the above basis at head of the Rohri Canal are 
tabulated in the annexed Discharge Statement. It will be seen that the maximum required 
discharge (March) amowrts to 10,138 cusecs, while the normal kharif discharge, to irrigate 
cotton and other dry crops only, would be 9,448 eusecs. . 

The actual overlap, or difference between maximum and normal kharif discharges, would. 
thus amount to 690 cusecs or an allowance for extra supply of 7' 3 per cent. only. 

In order to utilize this available surplus during the kharif season we provide for an area 
of 24,000 acres of rice, a orop requiring irrigation only during the five months May to September 
and thus not affecting the demand at the two oritical periode. The existing area of rice on the 
Left Bank is about 23,500 acres so the surplus provides for it all. 
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CHAPTER III. 

LEFT BANK CANAL. 

20. Although the area to be irri~ated by the Left Bank Canal is now som~ 400,000 acres 
more than estimated in the former project yet we have been able to reduce the discharge of the 
canal by more than 4,000 cusecs. 

This has been done not by raising the duties, for our duties difter little from those of 
Dr. Summers, but partly by reducing the overlap margin and partly by assuming a higher 
proportion of rabi to khariI crops. 

Detailed enquiry showed that, as explained above, the margin really required for the 
overlap of cotton and rabi crops was very much less than the traditional 25 per cent. and that 
since there was no overlap during the rice season, it was possible to use the whole margin as 
a rice supply. 

21. The former project fixed the kharif intensity at 85 per cent. while ours is 27 per 
cent. ; but since our area is greater the actual area provided for in kharif is little less. The 
greatest proportional reduction is in rice. The former project assumed a considerable increase 
of rice. We propose to provide for all existing rice but for no increase. There is hardly any 
land on this side which always does grow rice and can grow nothing else; inferior kinds are 
general, and even for these, tenants are imported from the Right Bank. The latter is the real 
rice country and will be treated as such. 

Rice is the least profitable crop in a project of this kind. Cotton is 50 per .. nt. and wheat 
100 per cent. more profitable. Therefore even apart from the risk of water logging it is not 
desirable to extend rice on the Left Bank. . 

22. Our reasons for anticipating a higher proportion of rabi have already been submitted 
to Government and approved (Government memorandum, Public Works Department, No. W. 
I.·65·M., dated the 4th January 1919). They may be briefly repeated as follows. Central 
and Lower Sind at present grow little rabi, and it was formerly thought that this was because 
the people did not like it and did not understand it. But a tour in the rabi season of 1917·18 
showed that the real reason was lack of opportuuity. 

. That year the opportuuity came and they took full advantage of it, well·tilled fields of 
wheat being found almost wherever practicable, even in the southernmost part of the area. 
In the northern part wheat Was always popular and in some places there are wells in almost 
every field. The fact that the present scarcity of millet has taught many men to eat wheat 
for the first time is an additional reason. Consequently we felt justified in taking a much 
more hopeful view of rabi prospects than Mr. Lucas took under the difterent circumstances of 
1910. However, we estimate for the first decade only 500,000 acres against Mr. Lucas' 350,000, 
and for the second decade little more than half what is possible. 

23. We have allowed in our calculations for 400,000 acres of cotton annually. Mr. Lucas' 
estimate was about the same. This is a proportion of cotton to other dry kharif crops 'of about 
10 to 7, the present proportion being 2 to 7 (Cotton 118,000 acres). As this part of the country­
grows especially good millet crops and millets are the food of the people, we do not expect 
this proportion of cotton to be exceeded in the present generation. But the discharge of 
the canal will be sufficient to grow 735,000 acres of cotton if necessary. The intensity of cotton. 
would then be 27 per cent. of the cultivable area and nearly 500,000 acres of wheat would still 
be possible. . 

24. The land of middle Sind is considered by experts to be some of the best cotton· soil 
in the world and the olimate of the southern portion gives the crop a long season. It has 
therefore been suggested that since the Left Bank is intended by nature for a cotton country 
we ought to dosign the canal for 50 per cent. of available area under cotton, to be watered all 
t,he year round. 

25. But there are very strong reasons against this. In the first place, we have to base 
our estimates on probabilities not on ideals. For the reasons given above, we think the 
27 per cent. intensity of cotton for which our design provides, to be beyond the limits of pro· 
bability in this century. 735,000 acres is a very high figure, and it might be brought up t() 
a' million acres by the Right Bank Canal and the Nara. 

Secondly, if it were probable it would not be profitable. Without going into details, it 
is enough to say. t~at, since the rabi duty is double the khariI duty, cotton. cannot pay as well 
as wheat unless It III assessed at double the wheat rate. But nobody has proposed a higher 
rate on cotton than Rs. 8 while our wheat rate is Rs. 6. It is not necessary to say anything 
of the profits of the zamindars because our rates are naturally based on our estimates of those. 
But, since it is also proposed that cotton shonld use the rabi water as well, the case is even 
stronger than this: it would have to pay the rabi rate as well and that would come to Rs. 18 
per aore in all. 
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26. If the canal were designed for 60 per cent. cotton, it must be almost double in si.ze 
and cost and must run half empty in the cold weather. It would not be possible to use the 
apare water for irrigating wheat because the cOtton and wheat seasons overlap in March and 
October, when it is too hot for watering on the winter scale. Besides to fun it full in the cold 
weather would use up nearly the whole Indus discharge, leaving nothing for the Right Bank. 

27. Of course a figure lower than 60 per cent. but higher than 27 per cent. might be taken. 
But the fact remains that the further one goes from the ideal of two acres of rabi to one of kharif 
the greater the engineering difficulty and the less the profit. .Our proposals on this subject 
were accepted by the conference of December (November?) 1918, when the Imperial Agricul­
turist was present. 

28. From the other direction our cotton ~stimate might perhaps be criticised as not allowing 
enough kharif food crops for a millet eating population. But we allow 250,000 acres and from 
the present area of 350,000 acres with a less assured water-supply these districts export very 
large quantities. Besides, it has already been shown that the people are likely to eat wheat 
when they have it. Probably at present one-third of the whole population commonly eats 
wheat and rice, and 250,000 acres should certainly produce a pound a day of millets for each 
of the others. . 

29. Some legnminous crops in kharif are expected from the first. "Gwar " is already 
a common crop in certain light soils near Nawab Shah, and it is hoped that at a low assess­
ment it will spread a good deal. 

30. The present population of the Left Bank area is about 900,000. Statistics of the 
agricultural population are conflicting and untrustworthy, but it seems safe to assume th.at 
one in every four is a male working agriculturist. Our estimate of cultivation in the second 
ten years is 700,000 acres kharif and 800,000 acres rabi, which comes to 3· 1 acres per man 
in kharif and 3·6 in rabi, or 6·6 in all. This is below the actual figure of the Jamrao and cer­
tainly below what is possible. Consequently, there is no immediate necessity for immigra;ion. 
What is necessary is to spread out the population and colonise the district from within itself. 

At present owing to variations of soil and water and to the prevalence of lift irrigation, 
which makes double work', the population is much more intense in some places than will be 
necessary in future. Many men in such places ·are very skilful but also prosperous and there­
fore not easy to move. However, the question of colonisation will be treated later. At present 
it is enough to say that our estimates require no immigration within twenty years. 

3l. Our revenue estimates lor the Left Bank are based on the following rates :-

Crop. i First 10 years. jsecond 10 years. \ '1. hjrd 10 years. 

Rice 
Cotton 
Other kharif 
Rabi (wheat and oilseeds) 
Leguminous, kharif or rabi 

Rs. a. p. 
700 
580 
400 
600 
280 

Watered dubari to pay ordinary rates. Unwatered·free. 

Rs. s. p. 
800 
6· 8 0 
400 
600 
300 

The appended statement is intended to explain and justify these rates. 

Rs. a. p. 
9 II 0 
700 
480 
600 
300 
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32. The estimates of outturn are based on personal obServation and l1ni the experienct'­
of various settle!llent officers. They are intended to represent averagll crops in normal seasons­
with an assured water-supply. The prices are, of course, not war prices but a little higher­
than pre-war prices. It seems improbable that actual prices in future will ever fall below them. 

33. 1£ the rates seem high compared with existing rates it 'must be remembered that they 
are for an assured water-supply instead of a precarious one. Besides, rates in Sind have always­
been below the settlement standards of other provinces. They were first fixed when prices 
were exceedingly low and have failed to keep pace with subsequent rises. This is especially 
the case with the rice rates. It is worth mentioning that our initial rice and other kharif rates 
are already exceeded in some talukas. in Sind, and our rabi How rate is little above present 
rabi lift rates. 

Our cotton rates are higher than any present ones. B\lt existing cotton is mostly irrigated 
by lift and has, except on the Jamrao, only half as long a season as it will have on this canal. 
Considering this, that cotton is now worth more than Rs. 20 per maund and that good crops 
yield ten to fifteen maunds per acre, our estimates are surely cautious enough; yet even so" 
cotton will be the most lightly assessed crop. 

34. We allow double water for rice, so the rice rate is double the dry crop rate. Unwatered 
dubari crops after rice are grown without extra water, so no extra rate need be assumed. 

35. The Collectors have been consulted about these rates and show general agreement. 
One of them suggested that the rice rate was too low; the rate then proposed for the first ten. 
years was Rs. 6-8-0 per acre and it has now been raised to Rs. 7 per acre. 

36. The appended statements show estimates of cultivation and revenue lor three periods. 
of ten years each. 

The first two of these we regard as certain of attainment. Even in the second period the 
intensity of exhausting crops is only 57'4 per cent. a rate already exceeded in many vlllage. 
without the help of rice or restorative crops. 

The estimate for the third period shows the full intensity of the project and we do not 
pretend to guarantee it. But it seems quite possible . and will no doubt be attained in time. 
Some of the Punjab Canals reached it in a good deai'less than twenty years. It will require 
improved tillage and increased use of leguminous crops. ,Perhaps barsim may not become -so 
popular here as was at one time hoped: but numerous other leguminous crops, both kharif 
and ra bi, are known in certain parts of Sind and may easily be spread here-indeed the proces/! 
has already begun on a small scale. 

_ 37. Detailed estimates in the prescribed form are not possible at this stage, because. 
the canal has to be designed afresh. The main features of Dr. Summers' design will no doubt 
stand; but it has to be reduced to suit the lower discharge and it must, in accordance with 
the latest orders, be worked out from the tail water-courses upwards. It is impossible, there­
fore, at this stage to say exactly what the profit will be since we do not know the cost nor the 
time required for construction. 

We have, however, made rough estimates, calculating the cost per cusec at the same rate 
as Dr. Summers, but adding for enhanced rates of labour and material 20 per cent. on the canal 
and 10 per cent. on the Barrage. As Dr. Summers' rates were fairly liberal this will be perhaps, 
as near as we can get in these days of uncertain prices. These rates include all direct and 
indirect charges and excess of interest over revenue during construction. 

38. The rates of present and future working expenses are the same as in the former' 
project. 

39. The figures of present revenue are up-to-date and are higher than before. 
40. The deduction for Jagirs is made on the assumption that Jagirs will pay as water' 

rate half the ordinary rate in rabi but only a quarter in kharif. As these Jagirs have always 
had a kharif supply it is not possible to impose a high rate in that season. But the rabi 
supply is unearned increment, which they can take or leave as they like. 

41. We have not deducted anything from the revenue on account of what is called the 
"Land Revenue Share". Land revenue and water revenue in Sind are really one and indi­
visible. But for certain account purposes it has been found convenient.to set up the fiction. 
that "JUths of the amount is water rate and fi,th land revenue: and from this some people 
have inferred that the .{th assigned to Land Revenue must not be included in the estimates. 
of a canal project. . 

This might be reasonable if we were dealing with a country where land produced crops 
without irrigation, though the fact is that in such countries land revenue and water revenue 
are really separate things, fixed at separate rates. But in Sind where the rainfall is negligible 
it is quite different. There is, it is true, such a thing as .. Barani "cultivation. But it amounts, 
to hardly anything in the area now concerned, excel'~ in the submontane region on the Right 
Bank and even there the project hardly touches the country where barani crops are­
common. 
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The average value per acre of land in our area, apart from irrigation, cannot be expressed 
in any existing currency since the cowrie has gone out o~ ~. :'. . .~. 

• •• _-... .lit 

It is open to anyone who wishee to do so to diyide the reven.~e Iiy lOo\md assign the 
respective shares to the account heads of Public Works ahd r.and Revenue. jo doubt it will 
be so divided in the accounts after (though not before) it is received. It is nbt necessary 
for us to do it, theee account distinctions being irrelevant to our purpose. . 

But to ignore or deny' the very,.exi.tence of the odd·orul"tenth is quite a:different 'thing. 
We know that Government will get .the whole of that sum IIIJ.d will. get it frain the project: 
with the project they will get all and without the project they will get none. 'If we excluded 
it, therefore, our eetimates would be false, and we do not think it right to falsify our accounts 
for the sake of an account fiction and a fallacy. 

42. Our estimates assume the construction within a reasonable time of tile Left Bank 
Light Railway which has already been projected. There can be no doubt. that this very 
promising line will be built. It would pay even under pres~nt conditions because the North 
Western Railway, in its anxiety to get cheap land, left nearly all the fertile and populous part· 
of the country untouched. :' • , 



O
oc

up
ie

d 
A

re
a.

 

P
,u

em
. 

1,
66

1i
.0

00
 

.. 
.. 

.. 
Pr

op
oi

Itt
l. 

F
ir

at
 le

n 
yo

ar
o 

. . 
.. 

.. 
I!e

co
nd

 le
n 

y
ea

n
 

.. 
.. 

T
hi

rd
 te

n 
y

e.
n

 
.. 

.. 

Pr
eo

en
t (

w
it

ho
ut

 D
uh

ar
i)

. 

K
h

.r
if

 
R

a.
bi

 
A

nn
ua

l' 

.. .. .. .. 

pe
r 

ce
nt

. 
3

2
·0

 
7

·2
 

••
 

3
9

·8
 

. . .. .. .. 

R
ic

e.
 

C
ot

lo
n.

 

A
cl

'8
8.

 
A

cr
e •

. 

23
,15

00
 

11
0,

00
0 

24
,0

00
 

30
0,

00
0 

24
,0

00
 

38
0,

00
0 

24
,0

00
 

40
0.

00
0 

Pr
op

08
ed

 F
ir

at
 te

n 
ye

an
. 

K
hB

rif
 

R
ab

i 
A

nn
uo

:! 

L
u

r 
B

A
R

 C
.U

lA
L.

 

C
ul

til!
lJt

im
r. 

m
uI

 R
ew

ll
tl

l.
 

I O
th

er
 K

ha
ri

l·
1 

R
ab

i. 
D

uh
ar

i. 
I T

ot
al

 K
ha

ri
f.

 
\ 

T
ot

al
 R

ab
i. 

A
cr

es
. 

40
3,

00
0 

38
6,

00
0 

30
6,

00
0 

38
5,

00
0 

pe
r 

ce
nt

. 
2

8
·4

 
20

·2
 

••
 

4
8

·6
 

A
cr

e •
. 

11
9,

50
0 

60
5,

00
0 

80
0,

00
0 

1,
36

0,
00

0 

In
le

nB
ili

u.
 tl
ec

on
d 

te
n

 y
ea

rs
. 

K
ha

ri
l 

R
ab

i 
A

nn
ua

l 

A
cr

e •
. 

17
,0

00
 

.,
 ..

 
. .

..
 

. ..
. 

p
er

 c
en

t.
 

2
8

·4
 

••
 

3
2

·0
 

.•
 

6
0

·0
 

A
cr

e •
. 

64
4,

50
0 

70
9,

00
0 

70
9,

00
0 

70
9,

00
0 

W
 1t

00
ut

 R
ic

e 
an

d 
ru

lo
ra

tiV
fl 

cr
oP

&.
 

A
C

re
il

. 

13
6,

50
0 

00
5,

00
0 

80
0,

00
0 

1,
35

0,
00

0 

T
hi

rd
 t

en
 y

ea
n.

 

K
ha

ri
l 

R
ab

i 
A

nn
ua

l 

T
ot

al
 A

nn
ua

l. 
I Gr

o'
;' 

R
av

on
uo

. 

A
cr

ea
. 

08
1,

00
0 

1,
21

",
00

0 

1,
60

9,
00

0 

2,
05

9,
00

0 

pe
r,

 c
en

t.
 

2
8

·'
 

6
4

·0
 

••
 

8
2

·'
 

S
o.

 

18
,9

6,
00

0 

61
,9

8,
00

0 

82
.8

7,
00

0 

1,
14

,3
2,

00
0 

.... 
.N

>
 



First ten years-

Rice . . . 
Cotton 
Other kharif 
Kharif, leguminous 
Rabi 
Babi, I'guminous 

Second ten years-

Rice 
Cotton 
Other kharif 
Kharif, leguminous 
Babi 
Babi, leguminous 

Third tell. years-

Rice 
Cotton 
Other kharif 
Kharif, leguminous 
Rabi 
Rabi, leguminous 

First ten years- . 

Gross Revenue 

13 

GrOS8 Revenve. 

... 
· . 

Acres. 
.. 24,000 

300,000 
380,000 

5,000 
600,000 

6,000 

At RB. a •. p. 
700 
580 
400 
280 
600 
280 

· Deduct J agirs· •• 

Gross Revenue 

Acres. 
. 24,000 

380,000 
280,000 

25,000 
750,000 
60,000 

At RB. a. p. 
8·0 0 
680 
400 
300 
600 
300 

· Deduct Jagirs •. 

GroS/! Revenue •. 

Acres. 
24,000 

400,000 
250,000 
35,000 

1,100,000 
250,000 

At RB. a. p. 

900 
700 
4 8 0 
3 0 0 
600 
3 0 0 

Deduct Jagirs ." 

Gross Revenue .• 

Net. RevenIJll. 

Add 6 per cent. interest on Malikano, 240,000 acres at Ro. 10 •• 
Add Forest Revenue, 13,000 acres at RB. 1·8·0 •• 

Deduct Present Revenue .• 

DedUct Worlcing Expenses-l,214,ooo acres at Re. l' 2 less 681,000 

Rs . 
1,68,000 

16,50,000 
15,20,000 

12,500 
25,00,000 

12,500 

58,63,000 
65,000 

57,98,000 

Rs. 
1,92,000 

23,70,000 
11,20,000 

75,000 
45,00,000 

1,50,000 

84,07,000 
1,20,000 

82,87,000. 

RB. 
2,16,OOO~ 

28,00,000 
11,25,000 

1,05,000 
66,00,000 

7,50,000 

1,15,96,000 
1,64,000 

1,14,32,000 

RB. 
57,98,000 

1,20,000 
19,500 

59,37,500 
18,96,000 

40,41,500 

acres at Be. '96 •• 8,03,040 

Net Revenue 32,38,460 



Second ten years-

Gross Revenue 
Add 5 per cent. interest on MaIikano 
Add Forest Revenue 

14 

•• 

.-. 
•• . . 

Deduct Present Revenue .• 

DfJiluct Working Ex:penses-l,509,000 acres at Re. 1'2 lesa 681,000 
acres at Re .. 96 •• • • 

Third ten years­
Gross Revenue 
Add 5 per cent. interest on MaIikano 
Add Forest Revenue 

Net Revenue 

Rs. 
82,87,000 

1,20,000 
19,500 

8426,500 
18,96,000 

65,30,500 

11,57,040 

53,73,460 

1,14,32,000 
1,20,000 

19,500 

1,15,71,500 
Deauct Present Revenue " 18,96,000 

Deduct Working' Ex:penses-2,059,000 acres at Re. 1'2 less 681,000 
acres at Re .. 96 " 

Net Revenue 

Percentage of Return on Capital COlt. 

'96,75,500 

18,17,040 

78,58,460 

Rs. 
Discharge, 10,138 cusecs. 
Cost of Canal at Re. 4,277 per cusec . • 4,33,60,226-
(Dr. Summers' cusec rate plus 20 per cent. including all direct and 

indirect charges and excess of interest over revenne during con~ 
struction.) 

Add Half. cost of Barrage .. 1,37,50,000 
(Original Estimate, Re. 2,50,00,000 plU8 10 percent.) 

Total Cost 5,71,10,226 

First ten years-
Net Revenue 32,38,460 

Second ten years­
Net Revenue 

Third ten years­
Net Revenue 

Return on Capital Cost, 5' 67 per cent. 

53,73,460 

Return on Capital Cost; 9' 41 per cent; 

78,58,460 

Return on Capital COlt, 13' 76 per cent. 



15 

CHAPTER IV. 

RIGHT BANK CANAL.-

43. The special difficulties of the Right Bank area. have already been briefly st .. ted. The 
-country consiste roughly of three tracts. The central tract, extending from near Dadu north 
to the neighbourhood of Shadadkot, is almost entirely .. lkaline. The southern end is the barren 
kal .. r f .. miliar to passengers by the Quetta Mail. The rest includes the famous "Mail MuIk" 
.."d the magnificent rice country which h ... spread from that centre. 

44. The e ... tem t~, running from Sehw .. n to Sukkur, is silty riverain land. Rice l!.nd 
kalar have recently encroached on it, but in general it is suitable for intensive wheat growing. 
'The western tract consiste of the sub-montane slope and the valley where this meete the opposing 
-riverain slope. The soil here is sweet loam or clay, fit to grow anything, but hard to irrig .. te 
because of the hill floods and the steepness of the slope tow .. rds the mountains. 

45. Even the Left Bank is very f .. r from being a "tabul .. r ..... " but the Right Bank, or 
most of it, is .. prosperous and highly irrig .. ted country. Yet it is not desir .. ble to "let well 
.alone" and exclude it from the project. 

For one thing it would not really be letting well alone, because in these days things are 
very far from being well on the tails of the canals, where a formerly prosperous country is revert­
ing to desert,-both for other reasons and because of the increase in rice higher up. 

Secondly, it is not even possible to exclude it, because the Barrage might shut oft w .. ter 
from the existing canals at a critical time of the inund .. tion. 

46. It w ... therefore decided that the Right Bank area must be included but, as any 
regular canal project ther. seemed difficult. and unremunerative, ... little should be done as 
possible, i.t., nothing beyond the constructl".n of a feeder from ~h .. Boo:age to the G~ar and 
Western Nara Canals near Larkana. But this we showed to be ImpractIcable. The difficulty 
is that the Western N ara, besides ite chief mouth above Larkana, has two other mouths lower 
.down the river. Besides, much of the land in Dadu and Sehwan is not on the Nara at all, 
but on half a dozen minor canals taking oft direct from the river. Obviously the supply for' 
-the lower N ara and minor canals could not be brought from the Barrage unIe99 the N ara was 
.considerably widened for a length of 50 or 60 miles. This would be expensive and difficult, 
because the banks are covered with houses and orchards. It would also be unsatisfactory, 
because the present Qhannel is a series of curves and loops and the lower reaches are in a valley. 
It followed that at least one hundred miles of new canal were necessary, and probably- much 
more; and that being so, one might ... well do the thing thoroughly and make a whole new 
.canal, which would earn new revenue and not merely keep present revenue going. Then came in 
the difficulty of combining a very heavy kharif supply for the central area with a much smaller 
rabi supply for the other areas. It had long been agreed that the replacement of rice by rabi 
in old established rice areas could not be expected. Certainly one canal could not make this 
.combination, for it would run less than half full in rabi and even then would waterlog the 
.central rice country . 

. But the area lends itself to convenient treatment by three separate canals,-<lne to run 
in the kharif season only to supply the rice tract and two independent perennia.! canals to 
.command the northern and southern are.... The three canals would derive thei~ supply 
from a single large feeder taking oft above the Barrage and running for about 15 miles parallel 
to the railway line down to the neighbourhood of Ruk where the Northern Canal would branch 
.oft. The main canal would then continue, parallel to the railway, to about ite forty-second 
mile where it would bifurcate into the Central Kharif Canal and the Southern Perennial Cana.!. 

A map of the Right Bank area, to scale four miles to an inch, accompanies this report 
in illustration of our proposals. Details of design of the Right Bank system of canals will of 
.<rourse require investigation and elaboration and it may be that separ .. te heads from above 
the Barrage to each of the three canals may be preferable to one great feeder canal. 

47. The discharges of the three canals will be:-
, Kharif. 

Central Cana.! 
Northern Canal 
Southern Canal 

9,487 
8,906 
2,820 

cusees. 

" 
" 

Rabi. 

Nil. 
8,404 

2,529 

cusees. 

" 
" 

ToW Discharge •. 16,218" 5,933" 
The Central and Northern Can .. ls are fairly norma.! in design. The latter begins working 

at once and reaclIes its main area in about fifteen miles. The Central Cana.! runs idle for about 
40 miles, but then disposes ?f its ~eavy supply very rapidly, probably through existing canals, 
80 that little new constructIon will be necessary. 
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The Southern Canal, on the other hand, irrigates only a rather narrow strip' until about 
its 90th mile. Owing to this unusual design construction may be expensive, though' not neces­
sarily more expensive than that of the Left Bank Canal, which irrigates nothing whatever 
above its 50th mile. But even if it is 'expensive it will effect its object, as no smaller scheme 
can do. It will give the present cnltivated area the supply best suited to it, and it will reach 
large areas of virgin wheat land. We hope to show that the consequent increase of revenue 
will more than cover the expense. 

48. The calculation of intensity on the Right Bank is by no means a simple matter. 
Uniform intensity is impossible because of the prevalence of rice. We do not know how much rice 
will be grown. In some places perhaps the whole of the "Other Kharif" water will be used for 
rice, thus reducing the kharif intensity and increasing the possible rabi intensity, 

We have accordingly fixed the proportions somewhat roughly village by village, with a 
view to keeping the kharif and rabi discharges as nearly equal as possible. 

We have, however, generally assumed a somewhat high intensity of dry crops on the Right 
Bank, because tlie people are already accustomed to leguminous second crops anti there is 
land where it is now usual to grow wheat or wheat and juari continuously without fallows. 

49. In the greater part of the Northern area and much of the Southern area it has been 
necessary, in order to make the canals workable, to cut down the rice supply by one half. The 
following facts justify this:-

(a) It is almost all new rice. The amount for which we provide is usually as great 
as that which existed ten years ago. . 

(b) This new rice was obtained at the expense of the tail zamindars, who are thereby 
now being ruined. It is therefore reparation. 

(c) The land is nearly all fit for wheat and used. to grow wheat, and some has reverted 
to wheat this year. It is not like the alkaline Central area. . 

(d) In most Dehs more rice can be grown if required by using the other kharif supply. 
(e) Many zamindars have been consulted and none object. 

. 50. The figUres on which the discharges of the canals are based are not quite the same­
as those taken for the revenue estimates. The former were based on existing cultivation, 
while the latter provided for some extension of rice where it is not now common. This change 
within the limits of the kharif supply will do no harm. The former figures might have beeu 
altered so as to agree with the latter but as it did not affect the discharge it was not worth while 
to do so. 

51. We expect a certain amount of cotton on the Right Bank. There is no taluka even 
now without one or two acres, though it is nowhere common except in parts of the foot-hill 
country outside the area. This latter fact incidentally disproves the theory that the hot winds· 
from the foot hil)s spoil cotton. 

52. On the Central Canal we have provided a supply sufficient for.341,000. acres of rice. ' 
Probably most of it will be used for rice, though no doubt other crops will continue on 
some high lands. This far exceeds the present acreage of rice in this area. It could be largely 
increased by including kalar lands of Class C. But with very few exceptions we have included 
ouly A and B lands. It is not possible to irrigate the whole gross area,-some land must be 
left for drainage. The reclamation of kalar land takes a great deal of water at first and would 
require an enormous canal. Even as it is the Right Bank Canal, if its three parts are counted 
as one, will be the biggest canal in the world. 

It is true that the greater the new area the greater proportionally is the excess of new revenue 
over the present: but in no case can a pure kharif canal on a barrage be a very profitable 
investment. It seems better to spend labour and money on a four-fold area of sweet land 
elsewhere. 

The possible acreage of rice on the whole Right Bank system is 552,000 acres, the probable 
about 465,000 acres and the present 385,000 acres. This seems enough even for a famous. 
rice country. 

53. The high proportion of rabi requires no explanation. Conditions here approxim1>te 
to those of the Punjab and wheat has always been popular. 

54. The total intensity is not very important on the Right Bank, since 100 per cen~. 
is quite normal for rice land, even without counting "dubari". We have therefore shown 
also the intensities without. rice. The figures are repeated here for convenience:-

FiI'8t ten yeal'R. Second ten years. Third ten years. 
Per cent. Per cent. Pet c('nt. 

Total intensity. 70 73'2 88'5 
Intensity without rice • • 59 63' 7 84' 5 
Intensity without rice and restorative crops 59 62' 2 83 
As in the case of the Left Bank the figures for the third period are less a forecast than a 

statement of what the canals can do when working to their £ull extent. They seem quits 
possible, however, though perhaps more leguminous crops will be wanted. The figures for the-
first two periods we regard as certainties. . 
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55. . The existing population is 765,000 of which one·fourth is 191,250. The number 
of acres per agricultural male is therefore­

First tan YMrs. Second ten yC&I'8. Third ten ye&ra. 

Kharif 3·5 3·6 3·7 

Rabi •• 2·8 

Total 8·2 

This is well within the capacity of the present population for the first twenty years. After 
that some immigration may be wanted, not because the figures are excessively high but because 
the kharif and rabi are not in the same places. 

We have included the whole population of the Larkana District because the people of the 
mountains, the submontane plain and the riverside outside .the area will mostly work maide 
the area from the very first. 

56. It has been proposed to take a branch froni the proposed Right Bank Canal near 
Ruk to give perennial irrigation to the following additional areas :-

{

Garhi Yasin, 3 Debs. 
Sind Shikarpur, 3 Debs. 

J acobabad, 46 Debs. 
Baluchistan, Nasirabad--;64 Debs. 

A rough Soil Survey has been made of the area in Sind, which appears to contain 108,660 
acres of occupied land and 20,875 acres of cultivable waste. In Baluchistan the gross area is 
just over 200,000 acres. In the Nasirabad Canal Project 90 per cent. of this has been assumed 
to be cultivable: but we consider it quite safe to put the percentage at 95, since kalar and sand 
hardly anywhere extend beyond the frontier. The total cultivable land under command is 
therefore 320,035 acres. 

This area is, however, anything but homogeneous. It consists of three parts. The southelll 
part contains the Garhi Yasin and Shikarpur Debs and nine Dehs of Jacobabad which are 
outside the regul&r rice area. In this rabi irrigation is possible. The central area contains the 
remaining J acobabad Debs. Throughout this part rice everywhere predominates enormously, 
and much of the waste is waterlogged. 

The northern part contains the Baluchistan Debs. The land will grow anything though 
not perhaps at the highest intensity, and is at present very badly irrigated. 

We have no hesitation in saying that perennial irrigation is impossible in the central tract. 
The extent of seepage and the height of sub-soil water are very great even in a dry year 

like this. Even if it were physically possible to convert the land from rice to rabi it would 
not be politically possible. The people do not want the new canal: if the change is accom­
panied by a rise of assessment they will no doubt agree with the Deputy Commissioner in call­
ing it an " unmitigated nnisance." The Begari works very fairly well here and will do better 
when relieved of its tail by the Shahdadkot Branch. Their rice is mostly older than that of 
Rnto Del"(, and Miro Khan, where we have proposed to reduce the rice acreage, calling it" repa­
ration." Here it would not be reparation, because instead of going to the tail zemindars the 
water would go to transfrontier tribesmen for land which either has no right to water or else 
takes water from karias above the main rice area. The ouly way is to treat the central area 
as we have treated the Central Area of the Larkana District, and irrigate it in kharif only. 
The ranal must flow past it with closed slnices all the rabi season in order to reach the northern 
area. According to our calculation the discharge of the canal will be 3,180 cuseos in kharif 
and 820 cuseos in rabi. 

In our opinion this large discrepancy between the full capacity and the small supply 
required in rabi, in the upper and tail reaches only with no intermediate irrigation, will create 
great difficulty in distribution and make the perennial working of the canal an unworkable 
proposition. 

Estimates of cultivation and revenue are attached. Assuming cost on the scale which 
we have assumed elsewhere the profit will be very low, especially if.. share of the Barrage is 
included. We have 8&umed the same rates for Sind as on the Right Bank Canal Project, 
though it is doubtful if such high rice rates are justified. For the Baluchistan portion we 
have taken full rabi rates, though the Political Officers will perhaps not agree to them .. 
Three-quarters of the Baluchistan revenue is credited, as has heen done in the Nasirabad Canal 
Project. . 

-It appears certain that water cannot be spared for this branch, since rabi irrigation in Sind, 
when it reaches its full extent, will take the whole of the normal minimum discharge of the 
Indus and that minimum may become lower and of longer incidence after the Sind Sa" .. r Canal 
is opened. . 0 
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We have seen the alternative project of the Nasirabad Canal and we prefer it. It pays 
better even if the low rates are not raised, as perhaps they might be. From a political point 
of view, which is very important considering the feeling between Rojhan Jamalis beyond the 
border and the Burdis on our side, it is far preferable, because it gives the former a water 
supply of their own without in any way disturbing the latter. 

We subjoin a copy of a letter concerning this project from the Deputy Cbmmissioner, 
Upper Sind Frontier. 

Extract from letter No. 712, dated the 26th' February 1919, from J. W. Smyth, Esq., 
I. C. S., Deputy Commissioner, Upper Sind Frontier ;-

" I have the honour to state that this is the first that I have heard of the proposal 
to take a branch of the Right Bank Canal through Jacobabad Taluka, and that I am not 
aware what considerations have been put forWard in support of it. Jacobabad Taluka 
is with the negligible exception of the Desert Canal entirely irrigated by the Begari Canal 
and even at the present time receives sufficient water to enable extensive rice cultivation 
to be undertaken. The area under this crop increases. The Begari supplies the Edan Wah 
with its water for Shahdadkot Taluka and irrigates one or two Debs of that Taluka near 
Garhi Khairo by direct karias. It also supplies, via the N urwah, Jhatpat and a portion 
of Nasirabad Tabsil with water. Now with the construction of the Right Bank Canal 
and its Branches, the Edan Wah will be no longer required, and the scheme for the Kalat 
or Nasirabad Canal which is to take olf from the 19th mile of the Desert Canal provides 
for the irrigation of that part of N asirabad Tebsil which is now supplied by the N urwah; 

" Therefore when these two new canals are constructed the Begari will have a much 
larger supply of water at its disposal than it now has, and although schemes are I believe 
being considered for a branch taking all' at the 19th mile (the Sonwah Regulator) and 
irrigating the Shikarpur and Garhi Yasin Talnkas and another from near the railway 
bridge to irrigate the north-west portion of Jacobabad Talnka, still it is probable that 
there will be a large surplus of water flowing to Garhi Khairo and that it will be available 
for the areas on both sides of the canal. At present it is only the debs adjoining the Garhi 
Khairo-Shikarpnr road that have at all a deficient supply, and this should be remedied 
by this surplus quantity. The rest of the tract is extremely prosperous_ 

"2. I am therefore unable to see that this proposed branch is required for Jacobabad 
Talnka, and if it is to be purely reserved for the country over the border, its passage 
through J acobabad Talnka will be little else than an unmitigated nuisance. I am of course 
unaware what obligations have developed upon the Sind authorities to provide water for 
the. Jamali and Magsi country beyond Garhi Khairo. But·the scheme seemS to me fraught 
with great possibilities of political confusion and misunderstanding with Baluchistan. 
I was under the impression that the proposed canal ex the Desert Canal was to extend to 
this country. 

"It seems on the surface a pity to have two irrigation systems (presumably under the 
charge of two distinct Engineers) supplying the same tract of country, and that, a country 
of so peculiar a constitutional status. . ............... " 
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KALAT BRANCH. 

Firs~ ten years-

I.-Southern Perennial Area. 

35,000 acres-Dry Kharif 
Rabi 

9,450 acres at 
9,450 " at 

18,900 

TI.--Oentral (Kharif) Area. 

950,000 acres-Rice 80,000 acres at 
Dry Kharif 5,000 "at 

85,000 

TII.-N onhern Perennial Area. 

190,000 acres-Dry Kharif 
Rabi 

50,000 acres at 
50,000 "at 

Second ten years. 

Dry Kharif 
Rabi 
Leguminous 

Rice 
Dry Kharif 

Dry Kharif 
Rabi 
Leguminous 

Third ten years-

Dry Kharif 
Rabi 
Leguminous 

Rice 
Dry Kharif 

100,000 

I.-Southern Perennial Area. 

9,450 areas at 
10,000 "at 

1,500 "at 

20,950 

II.--Oentral (KhariJ) Area. 

80,000 acres at 
5,000 "at 

85,000 

III.-N orthern Perennial Area. 

50,000 acres at 
57,500 "at 

7,500 " at 

115,000 

I.-Southern Perennial Area. 

9,450 acres at 
15,000 

" 
at 

3,900 " 
at 

28,350 

TI.--O~ntral (Kharif) Area. 

80,000 acres at 
10,000 " at 

. 90,000 

Rs. a. p. 
400 
500 

Rs. a. p. 
800 
400 

Rs. a. p. 
300 
500 

Rs. a. p. 
400 
600 
300 

Rs. a. p. 
900 
4 0 O. 

Rs. a. p. 
380 
600 
300 

Rs. a. p. 
4 8 0 
6 0 0 
3 0 0 

Rs. a. p. 
10 0 0 

4 8 0 .. 

Gross Revenue. 

Rs. 
37,800 
47,250 

85,050 

Rs. 
6,40,000 

20,000 

6,60,000 

Rs. 
1,50,000 
2,50,000 

4,00,000 
l= 3,00,000 

Rs. 
37,800 
60,000 

4,500 

1,02,300 

Rs. 
7,20,000 

20,000 

7,40,000 

Rs. 
1,75,000 
3,45,000 

22,500 

5,42,500 
l= 4,06,875 

Rs. 
42,525 
90,000 
11,700 

1,44,225 

Rs. 
8,00,000 

45,000 

8,45,000 

« 
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m.-Nor/hem Peren»ial Area. 

Dry Kharif •• 
Rabi 
Leguminous •• 

, Gross Revenue­
First ten years 
Second ten years 
Third ten years 

Net Revenue­
First ten years­

Gross Revenue 

.. 

Dedud Present Revenue 

Dedtwt Working Expenses-

. . .. 
50,000 acres at 
75,000 " at 
25,000 " at 

150,000 

· . 
.. .. 

.. 
, . 

Gross Rovenue~ 
Rs. a. p. 
3 8 0 .• 
6 0 0 •• 
3 0 0 •• 

Rs. 
1,75,000 . 
4,50,000 

75,000 

7,00,000 
1= .5,25,000 

.. 10,45,050 
12,49,175 
15,~4,225 

10,45,000 
S,OO,OOO 

7,45,000 

20S,900 acres at Re. t·:! = Re. 2,«,680 less 113,000 acres at Re. '96 
=Re. 1,08,480 • • • • I,S6,200 

Net Revenue 6,OS,800 
Second,ten years­

Gross Revenue 
Dedtwt Present Revenue •• 

Dedud Working Expenses-

. . . 
· . 

.. .. 12,49,175 
3,00,000 

9,49,175 

220,950 acres at Re. 1'2 = Re.' 2,65;140 less Present Working 
, Expenses Re. 1,08,480 • • 1,56,660 

Third ten years­
Gross Revenue 
Dedtwt Present Revenue 

Dedud Working Expenses-

· . 

Net Revenue 7,92,515 

15,14,225 
3,00,000 

12,14,225 

26S,350 acres at Re. l' 2 = Rs. 3,22,020 less Present Working 
Expenses Re. 1,08,480 " 2,13,540 

Net Revenue 10,00,685 

I. Cost of Canal, without share of Ba~ge, 3,180 cusecs· at Rs. 4,277 
per cuseo Re. • • • • • . • • • • 

, Percentage of Retum­
First ten yan. 

, 4' 6 per cent. 
(4'51) 

Second ten years. 
6'0 per cent. 
(5'Sl) 

Third ten years. 
7' 6 per cent. 
(7'41) 

1,S2,OO,S60 
II. Cost of Canal plua lIth share of Barrage, Re. 1,36,OO,S60 (1) plus 

Re. 22,91,666 • • • • • • 

Percentage of Return-
First ten yean. Second ten years. Third ten ye&J'8. 

S' 9 per cent. 5'1 per cent. 6' 4 per cent. 
(S'Sl) (5'01) (6'Sl) 

l,32,OO,S60 
1,36,OO,S60(1) 

•• 1,54,92,526 
1,58,92,526(1) 

li7. The rates provided for the Right Bank resemble those for the Left Bank except the 
rice and cotton rates. The cotton rate is lower here, because there is very little at present 
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and it wants encouragement. The.ri~'r~te~ ¥~~er b.~ca~_rice is very far from wanting 
encouragement and because the soU m this area IS specially suitable for high grade rice. But 
t~e highe;'t rice rate ~roposed ~ well wi~hin !he I~t allowable, the local rice being not only 
higher pnced but lllso more prolific thaninfenor kinds . 

. 58. The rates are as foUows :-, 
• r • • ~ • 

. First te~ ¥6&rs •• ~econ4 ~n ,Yean. lhird ten yean. 
Rs. a. p. . Rs. a. p. Rs. a. p. 

Rice • • • • 8 0 0 9 0 0 10 0 0 
Cotton •• 500 600 700 
Other Kharif 4 0 0 4 8·0 4 8 0 
Rabi (Wheat an(l.Oil-seeds) .. 5 Q. 0 .• 6·0 0 6 0 0 
Leguminous Crops •• .;28.0 300 300 

59. The other' kharif rate is·lower-than baH the·rice rate became Rs. I) would be too 
'high for millet crops, and it is not desired to penalize them. 

60. The J agir "hakkah" has heen taken at half the ordinary rates both in kharif and 
rabi. The Chandia Chief's Jagir, which forms almost the whole, had no canal supply when 
it was granted. It waS 'merely deserli witli some' pastw'e land' and some rain crops. Its 
present kharifsupply is aue to improvements By the'British 'Government of canals constructed 
by KallJora Government without the help of the Chandias. 
. 61. It has been suggested by the Deputy Commissioner, Upper Sind Frontier, that the 
Shahdadkot Taluka should have special lower rates for the first ten years, on account Qf its 
present poverty. Probably some such concession may be adyisal;>le both there .an!! in parts 
()f Warab and Rapo De.P?, B!lpt w9]ll.d b~ ,a spe~i)ll COP-!JElssiop.. and need not be allowed for 
in our estimates. If it were, it would justify still higher rates in those tracts which have 
benefited at the ,e.xpeIll!6. of these. 

The construction of the Larkana-Shahdadkot·Jacobabad Railway is lISSumed. It would 
have been made.Long ago but. for the .war. ' . 

62. The cost of the' Right· Bank Canal' is so mrcertain that it is perhaps hardly worth 
while to attempt to show percentages of profit. But assuming that construction is possible 
at the same rate per cusec as that taken for the Left Bank the figures (including t/Je cost of half 
the Barrage) would be;-

First ten years 4' 8 per cent. 
Second ten years . . 6' 1 .. 

. Third fen years .:' 8' 2 i " 

63. That this very great canal can show such a profit in spite of the high existing revenue 
is due to the new method of fixing the discharge. The former project included a margin of 
25 per cent. presumably for the overlap of kharif and rabi crops. This was entirely unneces­
sary, since it waf,! pot a.<;ottoD"csnal ..• Evel\ if cottQn is grpwn ip.our Northern and Southern 
areas to the fullest e~l\t yetit could nev~. possiJ>ly eXQlled double the rice. The overlap 
difficulty does not therefore arise at all. 

64. Tables of Rates and, statements showing cultivation Estimates aBd Financial Fore­
casts for the' Right Bank are appended. 

65. We have assumed for irrigated Forests the rate of Re. 1-8-0 per acre which was 
agreed on in 1909. The present Deputy Conservator proposes that his department should 
pay a special con'ceSSion: tate ()f four annas per acre fOr the'Jlrst twenty Y'ears and a higher rate 
afterwards, since it will take that time for irrigation to bring in any substantial return in forest 
produce. This proposal Mems perfectly reasonable. But we have not thought it necessary 
to amend our estimates accordingly, for the following reasons. First, it would be a special 
concession. Secondly, the amount would not be sufficient to alter the percentage on fifteen 
million rupees. Thirdly,' it would not'reduce the revenue but only postpone it to the third 
period. Fourthly, whether paid or remitted the money would still belong to Government. 
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RIGHT BANK. 

I.-Cmtral Area. 

Cul1ivatitm and Gross Revenue. 
First ten years :- Rs. 

Rice 335,000 acres at Rs. 8 26,80,000 
Other Kharif 13,000 

" 
at Rs. 4 52,000 

348,000 27,32,000 
Deduct Jagir 5,000 

Gross Revenue 27,27,000 
Second ten years :-

Ro. 
Rice 335,000 acres at Rs. 9 30,15,000 
Other Kharif · . 13,000 

" 
at Rs. 4 52,000 

348,000 30,67,000 
Deduct J agir 8,000 

Gross Revenue 30,59,000 
Third ten years :-

Rs. 
Rice 335,000 acres at Rs. 10 33,50,000 
Other Kharif 13,000 

" 
at Rs. 4-8 .. 58,500 

348,000 3!,08,500 
Deduct Jagir 10,000 

Gross Revenue 33,~8,500 

n.-Northern Area. 
First ten years :-

Rs. 
Rice 80,000 acres at Rs. 8 6,40,000 
Other Kharif 110,000' 

" 
at Rs. 4 4,40,000 

Rabi 315,000' 
" 

at Rs. 5 15,75,000 
Do. Leguminous 10,000 

" 
at Rs. 2-8 25,000 

515,000 26,80,000 
Deduct Jagir 1,10,000 

Gross Revenue 25,70,000 
Second ten years :- Rs. 

Rice 80,000 acres at Rs. 9 7,20,000 
Other Kharif · . 100,000 

" 
at Rs. 4 4,00,000 

Cotton 10,000 
" 

at Rs. 6 60,000 
Kharif, Leguminous 10,000 

" 
atRs. 3 30,000 

Rabi 300,000 
" 

at Rs. 6 18,00,000 
Do. Leguminous 100,000 

" 
at Rs. 3 1,50,000 

550,000 31,60,000 
Deduct Jagir 1,40,000 

Gross Revenue 30,20,000 
Third ten years :- Rs. 

Rice 80,000 acres at Rs. 10 8,00,000 
Cotton 55,000 

" 
at Rs. 7 3,85,000 

Other Kharif · . 60,000 
" 

at Rs. 4-8 2,70,000 
Kharif, Leguminous 10,000 

" 
at Rs. 3 30,000 

Rabi 400,000 
" 

at Rs. 6 24,00,000 
Do. Leguminous 100,000 

" 
at Rs. 3 3,00,000 

705,000 41,85,000 
Deduct Jagir 1,85,000 

Gross Revenue 40,00,000 



First ten ye&i;i :::"::'~. 
:. ~:, :.~-, :.~ ~ .• 

, Rlee, , •. ", -' •. 
. other 'Kharif ,. 
Rabi 
Do. Leguminous 

Second ten years ;-

Rice 
Cotton 
Other Kharif 
Kharif Leguminous 
Rabi 
Do. LeguminoUs 

Third ten years ;-

Rice 
Cotton 
Other Kharif 
Kharif, Leguminous 
Rabi 
Do. Leguminous 

26 

III.-Southem Area. 

50,000 acres at Ra. 8 
100,000 " at Ra. 4 
215,000 "at Ra. 5 

10,000 "at Ra. 2-8 

,375,000 
Deduct J agir 

Gross Revenue 

50,000 acres at Re. 9 
20,000 " at Re. 6 
70,000 " at Re. 4 
10,000 " at Re. 3 

225,000 " at Re. 6 
25,000 " at Re. 3 

400,000 
Deduct Jagir 

Gross Revenue 

50,000 acres at Rs. 10 
40,000 " at Ra. 7 
50,000 " at Ra. 4-8 
10,000 " at Ra. 3 

300,000 " at Rs. 6 
66,000 " at Rs. 3 

516,000 
Deduct Jagir 

Gross Revenue 

NET REVENUE-RIGHT BANK. 

First ten years ;-

Gross Revenue •• 
Add interest on Malikano 5 per cent. on 300,000 acres at Rs. 10 

Add Forest Revenue, 40,000 acres at Re. 1-8, 

Deduct Present Revenue 

Deduct Working Expense&-
1,238,000 acres at Rs. 1'2 - 14,8lJ,000 
less 992,000 acres at Rs .. 96 - 9,52,000 

Net Revenue •• 

Cost of 162,000 (16,2001) cuseca, at Re: 4,277 per cusec .. -
Add half cost of Barrage 

Total Cost •• 
l'ercentage of Return oj Net Revenue on Cost, 4'8 per cent. 

Ea. 
4,00,000 
4,00,000 

10,75,000 
25,000 

19,00,000 
7,000 

18,93,000 

Ea. 
4,50,000 
1,20,000 
2,80,000 

30,000 
13,50,000 

75,000 

23,05,000 
10,000 

22,95,000 

Ea. 
5,00,000 
2,80,000 
2,25,000 

30,000 
18,00,000 

1,98,000 

30,33,000 
15,000 

30,18,000 

Ea. 
71,90,000 
1,50,000 

73,40,000 
60,000 

74,00,000 
28,83,760 

45,16,240 

5,34,000 

39,82,240 

Ra. < 
6,92,87,400 
1,37,50,000 

8,30,3'1,400 
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Second ten years :-

GrOSi Revenue 
Add Interest on Malikano 

Add Forest Revenue 

Deduct Present Revenue •. 

Deduct Working Expenses-
1,298,000 acres at Rs. 1·2-15,57,600 
less Present Working Expenses-9,52,OOO 

Cost plus half Barrage, Rs. 8,30,37,400. 

Net Revenue .• 

Percentage of Return of Net Revenue on Cost, 6·1 per oent. 

Third ten years :­
Gross Revenue 
Atld I'IIte1"es! on Malikano 

Add Forest Revenue 

Deduct Present Revenue .. 

Deduct Working Expenses--
1,569,000 acres at Rs. 1·2-R8. 18,82,800 
less Present Working Expenses--Rs. 9,52,000 

Cost plus haH Barrage, Rs. 8,30,37,400. 

Net Revenue .• 

Percentage Return of Net Revenue on Cost, 8·2 per cent. 

Rs. 
83,74,000 
1,50,000 

85,24,000 
60,000 

85,84,@ 
28,83,760 

57,00,240 

6,05,600 

50,94,640 

1,04,16,500 
1,50,000 

1,05,66,500 
60,000 

1,06,26,5OQ 
28,83,760 

77,42,740 

9,30,800 

68,11,940 
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CHAPTER V . 

. EASTERN NARA. 

66. We have orders to include in our report the prospects of revenue on the Eastern Nara 
system without any improvements except what result from the Barrage. 

No soil survey was made in the Eastem Nara area. Aino new work was contemplated and 
there was no question of high intensities, a regular survey would have been a waste of valuable 
time. But Mr. Baker is acquainted with that country, having recently prepared settlement 
proposals for five of the talukas and toured through the other three. The knowledge thus gained 
entirely confirms Mr. Lucas' experienced opinion on the soil and possibilities of this tract, and 
we have adopted his figures with slight modifications. 

Mr. Lucas reduced the cultivable area on the Jamrao from 771,000 acres to 676,000 acres 
and the reduction seems excessive, since the excluded area is mostly what we call B land and 
such land is now cultivated in places even on the Jamrao. We have theref"re added 24,000 
acres to the area. 

67. Our estimates of crops are the same as Mr. Lucas' except that we expect a little more 
ra bi in accordance with recent experience. 

68. In the matter of rates much has changed since Mr. Lucas wrote. Prices (and not 
war prices) have risen considerably. Recent settlement enquiries have shown that the rates 
were much lower than would be right on a Barrage canal: and the experiment of a Rs. 7 rice 
on the HiraI failed to check the expansion of rice. 

Wehave therefore taken the following figures, higher than lIir, Lucas' but lower than those 
on the other canals. The rise is moderate considering the facts. 

Rice. 
Cotton 
Other Kharif 
Rabi 
Leguminous Crops 

First ten years. Recond ten years. Third ten years. 

Rs. a. p. Rs. a. p. Rs. a. p. 
.. 6 0 0 7 0 0 8 0 0 
.. 5 0 0 6 0 0 6(71) 0 G 

3 0 0 3 8 0 4 0 0 
4 8 0 5 0 0 6 0 0 
2 4 0 2 8 0 3 0 0 
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First ten years :-

Rice 
Cotton 
Other Kharif 
Rabi 

30 

EASTERN NARA. 

Without Improvement •. 

150,000 acres at Rs. 6 
220,000 " at " 5 
100,000 " at " 3 
200,000 " at " 4-8 . 

6,70,000 

Gross Revenue 

Deduct present Revenue 

Deduct Working Expenses, at Re. 1 per acre, 670,000--569,000 

Net Revenue 

Second ten years :-

Rice 
Cotton 
Other Kharif 
Rabi 
Rabi, Leguminous 

.. 
140,000 acres at Rs. 7 •. 
250,000 " at " 6 
90,000 '" at " 3·S •. 

200,000 " at " 5 •• 
100,000 " at " 2-S •• 

780,000 
GrOS3 Revenue 

Deduct Present Revenue 

Deduct Working Expenses, at Re, 1 per acre, 7,SO,000--5,69,000 

Third ten years :-

Rice 
Cotton 
Other Kharif 
Rabi 
Rabi, Leguminous 

Net Revenue 

140,000 acres at Re. 8 
250,000 

" 
at 

" 
7 

90,000 
" 

at 
" 

4 
200,000 

" 
at 

" 
6 

100,000 
" 

at 
" 

3 

7S0,000 

. Gross Revenue 
Deduct present Revenue 

Deduct Working Expenses, at Re. 1 per acre, 7S0,000--569,000 

Net Revenue 

Re. 

9,00,000' 
11,00,000 

3,00,000 
9,00,000 

32,00,000 

20,17,000' 

11,83,000 

1,01,000' 

10,S2,000 

Rs. 

9,SO,000 
15,00,000 
3,15,000 

10,00,000 
2,50,000-

40,45,000 

20,17,000 

20,2S,000 
2,11,000 

18,17,000 

Rs. 

11,20,000 
17,50,000 
3,60,000 

12,00,000 
3,00,000 

47,30,000 
20,17,000 

27,13,000 
2,11,000 

25,02,000 

69. The present revenue in this area may be taken as the same as in Mr. Lucas' time. 
'The canals are the same and no new Settlements have been sanctioned. 

70. We have calculated both present and future :working expenses at the same rate of 
Re. 1 per acre, there being no change sufficient to increase the rate. 

71. The unimproved N8l'!' will give a good profit without expense. We have therefore n~ 
reason to press for any new works in that area. . They will, no doubt, be desirable at some 
future time but neither money nor labour would be available for them until the Left and Right 
Bank Canals were finished, so they need not be considered for many years yet. It is of course 
necessary to leave enough water for them in the Indus, and this we have not forgotten. 

( 
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CHAPTER VI. 

lluuGATBD FoBBSTS. 

72. No specia1 provision has been made for Forests because the &mount of water agreed 
upon at the time of the former projecta was not more than the canals can carry above their 
designed discharge during the inundation. No rabi supply was asked for them, but we can give 
this also except during the" overlap" months of March and October on the Left Bank. In 
addition, if cultivation keeps to ita normal seasolll!, we can tum about half the Left Bank Canal 
into the Forests during April and moat of May, and nearly the whole of the Southern Right 
Bank Ca.naI. Thtls the Forests will be well provided for. But as this extra supply is only 
surplus water and cannot be guaranteed it does not seem necessary to raise the agreed rate of 
Re.l-11 per &ere. 

CHAPTER VII. 

ANALYSIS OF SoILS AND WATER LoGGING. 

73. The Agricultural Chemist, Mr. Tamhaue, who was deputed to assist us did not lom 
until late in the present season when the Soil Survey was almost finished. He is engaged in 
researches into the nature of Kalar, which are of great general interest but do not directly afieet 
the Projecta. The question of water logging has not been forgotten. It is for this reason that 
we have excluded rsbi irrigation from the Right Bank Central Area. 

But it must be remembered that the effect of our proposals is not to increase the amount of 
water put on to the land. The discharge of the present inundation canals largely exceeds that 
of the proposed perennial ones. In the main perennial areas the subsoil water is now generslly 
low and it is not likely that the light watering required for rsbi crops, spread over a large &rea, 

will have more effect than existing khsrif irrigation has had. 
A regular contour survey of the subsoil water table over the ROM Canal area has been 

placed on a working basis. Wells have been seleeted at regular intervals over this area for 
biennial observation of water levels. The levels so observed will be plotted and connected into 
a regular and comprehensive contour survey, affording a reliable and continuous record of the 
effect of perennial irrigation on the subsoil water table of the tract. 

CHAPTER VIII. 

COLONISATION. 

74. It is perhaps premature to discuss colonisation methods in a project report, but it 
may be. useful to record opinions now Ik bene esse. 

As stated above the colonisation problem is not to attract immigrants but to move men 
from one part of the area to another. A few Punjabi wheat growers can find room and will be 
welcome. A few men from the Upper Sind Frontier would be very woifuJ., since some zamindars 
of that District of whom Bahadur Khan Khoso is the best known, are experts in economy of 
water and BOil. But the project area itself contains plenty of skilled cultivators. The wheat 
growers of Larkana, Rato Dero and N aushahro sub-divisions, for instance, and the cotton 
growers of Hala and Shahdadpur have little to learn from any Indian. 

But good cultivators, even if they own no land, are usually prosperous and unwilling to 
leave their homes to live iu a desert as labourers or tenants·at-will. Consequently the old Sind 
custom of giving nearly all land to zamindars and leaving them to get cultivators was never very 
successful, even when the zamindars had a free hand. 

The only way to get these men where they are wanted is to treat them as settlers are treated 
in Australia, to give them land and lend them money to bnild houses and start farming. There 
need be no fear of denuding the old villages since one man on a perennial flow canal can farm 
four times as much land as he could on an inundation lift canal. 

The peasant colonist system has been tried in Sind, but to a very small extent with Sindhi 
peasants. 

It is not meant that no land should be given to zamindars. Local claims must be respected 
if the zamindars are efficient and BOme are qnite efficient. Both the zamindari system and the 
peasant proprietor system have merits and demerits. Our object should be to take the best 
of each. 

A third method that of giving land in charity or in lieu of pension, is one "\'hich benefits 
neither the giver nor the recipient. 

Small amounts for "malikano " have been included in the estimates, it being assumed 
that about ha1f of the A lands might be sold at prices from Rs. 10 to Rs. 20. Government 
can certs.in1y get that amount, BO it i. right to include it in accordance with precedent but it 
might pay better to forego it in most cases and give the zamindars .. fair start. 
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CHAPTER IX. 

FmANOIAL REIIULTS. 

75. Some attempt has been made in the CQurse of this report to forecMt the financial 
results ofthe Right Bank and Left Bank Canals separately, debiting half the cost ofthe Barrage 
to each. This is, however, not really correct, since neither canal can be made without the other, 
and the Eastern N ara also will get its increased revenue from the Barrage and must therefore 
share the cost. 

We therefore give below the figures of estimated total net revenue on the entire project 
and percentages of profit on the cost calculated as already described in previous chapters. 

Oapital Oost Qf Oambined Projects. 

Left Bank Canal 
Right Bank Canal 
Barrage 

Rs. 
4,33,60,226 
6,92,87,400 
2,75,00,000 

Total Cost 14,01,47,626 

Anticipated Net Revenue. 
First 10 years. Second 10 years. ThUd 10 years. 

Rs. Rs. Rs. 
Left Bank 32,38,460 53,73,460 78,58,460, 
Right Bank 39,82,240 50,94,640 68,11,940 
Eastern Nara .10,82,000 18,17,000 25,02,000 

Total •. 83,02,700 1,22,85,100 1,71,72,400 

EBtimwted Percentage of Return on the Oambined Projects, 
First 10 years. 

5' 92 per cent. 
Second 10 years. 

8'76 per cent, 
Third 10 ye.rs. 

12 '25 per cent, 

These percentages are of course premature, since the cost of the canals as finally designed 
is not yet known. But they do at least show that the project has a good prospect of being a 
productive work from the beginning. 

Profits on the Punjab scale could not of course be expected. We have a developed 
irrigated country to deal with, not a desert like the Punjab Bars and Thais. At first sight it 
seemed almost hopeless to make such great works profitable when we had to surpass a present 
revenue of forty five lakhs before we could show any return whatever. But we hope that this 
report shows that we have succeeded. 

Even if the finaJ estimates of cost are so high as to make the project unremunerative, even 
after ten years, we are prepared to show that it is necessary as a protective work. But to an· 
ticipate such an improbable event is unnecessary. 

C. M. BAKER, 
Collector on SpeciaJ Duty. 

C. M. LANE, 
Executive Engineer on Special Duty. 
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COpy OF THE MlNuTEs OF THE IRRIGATION CONFERENOE HELD ON 19TH JANUARY 1918. 

Present. 

The Honourable Mr. H. S. Lawrence, I.C.S., Commissioner in Sind. 
Mr. T. R. J. Ward, C.I.E., M.V.O., M.I.C.E., Inspector General of Irrigation in India. 
Mr. F. St. J. Gebbie, Chief Engineer and Secretary to the Government of Bombay, P. W.D .. 
Mr. F. Wright, Chief Engineer, Sind, P.W.D. 
Mr. C. M. Baker, I.C.S., Collector on Special Duty. 
Mr. G. S. Henderson, Imperial Agriculturist. 
Mr. W. Roberts, Principal and Professor of Agriculture, Lyallpur. 
11k C. M. Lane, Executive Engineer on Special Duty. 

The Commissioner opened the proceedings by stating that the object of the conference 
was to discuss what Mr. Baker and Mr. Lane should do. He asked Mr. Ward what Mr. Lane 
had seen in the Punjab. 

Mr. Ward replied that Mr. Lane had been shown a Colony at Sargodha, the canal at Rasul 
and the latest up·to-date watercourses and the head-works of the Mangala canal. Then hE> 
had been shown the Farm at Lyallpur and the work of sub-soil investigation, the modelling of 
works and also he had discussed with the Agricultural Chemists the mathematical and physical 
effects of water on soil. He added that this was only understood empirically at present and it 
was not yet possible at present to offer any generalisations. 

The Commissioner asked Mr. Gebbie if the Bombay Government intended to issue speciaL 
instructions for the guidance of Mr. Baker and Mr. Lane. 

Mr. Gebbie replied that orders were being issued. Mr. Baker's programme of work had 
been shown to Mr. Ward, who had agreed to it and it had been accepted by Government_ 

PrepfI.-olion of revenue estimat ... -Mr. Ward, referring to Mr. Baker's memorandum, stated. 
that the first point put down there was the enquiry what lands were cultivable, what crops could 
be grown on them, and where they could be grown. Mr. Ward proceeded to point out that the 
difficulty in preparing a revenue estimate in Sind on irrigational projects would lie in showing 
the increase of revenue that could be expected from the scheme over that which was already 
being obtained. He pointed out that at this stage the estimates framed by engineers would not 
be finished to the last detail but only so far as would be necessary to inform the Revenue 
authorities what the cost of any scheme would be. 

Dilly of waler.-The Commissioner supposed that Mr. Baker ana Mr. Lane would have 
t,o work up to a definite proposal of the size the canal scheme wonld have to take. 

Mr. Ward replied that this led up to the second point of the duty of water. He added that 
he was in favour of a barrage and was of opinion that the barrage should not be put off. It 
would be more difficult to make it a paying project as the development of cultivation under 
present conditions progressed. For, then the difference between the revenue to be obtained 
after the project was completed and the re'-enue before the project, would be less than if the 
work were taken in hand soon. Government on any scheme required direct return. in the same 
way that a business firm required them, and, if the barrage scheme were much delayed, it might 
be necessary to resort to the purchase of land commanded by the proposed canal and its resale 
at enhanced prices in view of the benefits conferred by the canal. This would necessitate legis­
lation and entail much opposition, which it was desirable to avoid if possible_ 

He stated that the duty must also be considered from the point of view of water-logging. 
It was not possible, however, for him to give an opinion on this question. .This must be left t<> 
people who knew Sind conditions. 

Mr. Gebbie stated that rainfall would have to be ignored in Sind. 
The Commissioner presumed that when the duty was settled, it would be necessary to 

work up to the eusecs the canal must carry, and, in this connection, added that another factor to 
be cousidered was the amount of land that should be cultivated each year upon the canal. 

Mr. Ward replied that the Punjab authorities now felt that there was no objection to full 
cultivation of land each year if that were possible agriculturally but he believed that it was not 
possible to cultivate 100 per cent. since experience showed that the land soon lost its produc­
tiveness. 

The Commissioner said he understood that in the Punjab canals by their system of control 
they were able to allocate the exact nunlber of cusecs necessary for each karia, and he thought 
that in Sind they were a long way yet from that. position. 

Mr. Gebbie was of opinion that the control on the Jamrao was as good on the whole as on 
the Punjab canals. . 

Mr. W~rd stated that with inundation canals it was necessary to have more liberal outlets 
t han with perennial canals, because the period of supply of wat!r was shorter in the former case 
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th&n in the latter, and it was necessary to get water out over the land more quickly. He pointed 
~ut that in his opinion there was no danger of shortage of rabi water for the canal. The lowest 
(lold weather supply of the river on record w8.~ 16,000 cuseca, and they had found in the Punjab 
that an average of 7,000 cuseca was sufficient to command an area of one and a half million 
acres of rabi. 

Rates.~The Commissioner asked Mr. Gebbie if the Irrigational authorities would have any 
~bjections to the cultivation of rice. 

Mr. Gebbie replied that there was no objection to ita cultivation if it paid three times the 
(lotton assessment. 

Mr. Roberts remarked that the water and land rates combined on the Chenab canal came 
to Rs. 9 an acre. 

Mr. Lane said that the charge for water alone on the Upper Jhelum cana1 was Rs. 7·8 an 
acre, and on the lower Jhelum canalRs. 10 an acre. 

Mr. Ward added that in addition to these water-rates there was an additional land 8. .. e8S­
ment of Rs. 7 an acre. 

Mr. Gebbie said that it was quite obvious that in Sind the rates must be wholly revised, 
~therwise the Government of India would prohably not approve of the scheme. 

Mr. Ward here interjected that the water-rates in the Punjab were really based on the value 
of the crop and not on the water taken for any crop. The land revenue was laid down as equal 
to half the net assets but when water-rate and land revenue were commuted into cash, and this 
was done over a wide area in which the quality of lands differed considerably, it Was necessary 
to pitch your rates low to avoid hardship on the poorer tracts. 

Mr. Gebbie pointed out that settlements in Sind were revised for comparatively small 
tracts, not large ones. 

M .... Lane stated that in the Punjab it was the water-rate that was fixed while the land rate 
varied. 

Mr. Ward replied that this was because the engineers argued that they were able to supply 
the same amount of water for different kinds of land; therefore, their water-rates must be the 
same and that any difference due to difference in the quality of the soil must be shown in the 
difference of land assessment. 

Mr. Lane drew attention to the fact that in the project which had been previouslY put up 
it had been calculated that the average return per &cre for the first ten years would be Rs. 4·35 
per acre, and finally Es. 5·05 per acre. This was for the Left Bank scheme. 

Mr. Gebbie was of opinion that the Sindhi could certainly pay much higher rates than he 
is now paying in view of what the Punjabi pays, because in selling the produce he was saved 
the freight from Lyallpur to, say, Shahdadpur, the northernmost point in Sind affected by 
the new canal. 

Methods of cultivation.-Mr. Henderson stated that this went on the assumption that the 
cultivation would be as good as that of the Punjab and he doubted whether this was the case. 

Mr. Baker gave the opinion that the Sindhi grew better cotton that the Punjabi colonists 
on the J amrao. 

The Commissioner stated that he thought that the Sindhi was rising to the level of the 
Punjabi. 

Mr. Henderson, however, was doubtful on this point. 
Mr. Gebbie stated that his experience was that the improvement in cultivation on the 

J amrao was exceedingly disappointing. He was of opinion that the Sindhi needed much more 
instruction and many more demonstration farms and plots needed to be established through­
out the country. 

Mr. Baker rather deprecated the criticisms of the Sindhi cultivator for in Upper Sind the 
wheat lands were ploughed repeatedly and kept clean. 

Mr. Gebbie replied this was however due to the fact that wheat in Upper Sind was culti­
vated on bosi and water had to be conserved from the khanf season. He reiterated his view 
that more demonstration farms and plots were necessary. 

Demons/mtion farms.-The Commissioner asked if it would not be possible to have 
these demonstration farms before the canal was made. . He pointed out the necessity for a 
wheat farm on 1he Eastern Nara Supply Channel. 

Mr. Henderson agreed but stated one difficulty lay in the want o.f staff. He asked,jf the 
p06;ibility could be considered of training agIieultural students at Lyallpur in preference to 
Poona. He pointed out the traiuing of Poona was for Presidency conditions which were totally 
~ere;'lt to those in Sind, while the training at Lyallpur which suited Punjab conditions would 
swt Smd. ' 

Mr. Roberts said that they "ould be glad to train Sindhi students at Lyallpur. 



The Commissioner asked how many could be taken at Lyallpur. 
Mr. Roberts stated he thought that 8 to 10 could be taken annually for the four years' 

.course. There was also a two years' course. 
Mr. Ward here pointed out that in tlie Punjab it had been difficult to get students for the 

·College until good appointments could be promised. 
The Commissioner asked Mr. Henderson what his opinion was of the desirability of opening 

.demonstration farms at once. 
Mr. Henderson replied that he thought this would he a good course and suggested that one 

·each in the northern, central and southern portions of the traet to he commanded by the canal 
should he in readiness before the opening of the canals. 

Intensity of cullivalion.-Mr. Roberts urged the necessity of such demon.trdtion farms on 
the ground that the intensity of cultivation must be pushed, •. g., berseem; which he under, 
stood was hecoming popular in Sind should be more widespread. 

Mr. Henderson agreed that this was necessary as wheat repested on the same land soon 
deteriorated it. He added however that the seed for berseem was not at present available. 

The Commissioner asked whether the greater heat of Sind would not cause qnicker eva­
poration than the Punjab. 

Mr. Gebbie replied that Mr. Howard did not believe so and argued that moisture could be 
conserved in the soil, but he understood that Mr. Henderson totally dis.greed with. lIr. 
Howard. 

The Commissioner asked that if the evaporation were quicker in Sind than in the Punjab. 
whether this would not mean a greater supply of water in the canal. 

Mr. Gebbie said this would be necessary in any case inasmuch M rain would lIave to be 
neglected for Sind: 

Mr. Ward however was of opinion th .. t .. more important factor than rain was soil' and he 
asked if it was not true that less water meant more labour. 

Mr. Roberts said that was undoubtedly so. 
Scheme of conal.-The Commissioner asked what data were available to assist Mr. Baker 

.and Mr. Lane in deciding whether the canal was to run full or on a rotational scheme. 
Mr. 'Ward stated that their experience in the Punjab had left this question unsolved. He 

was of opinion that the canal must be devised for the kharif supply which meant that it would 
be too large for the rabi in which season it would have to he closed down. 

Mr. Baker asked if it would not be possible to construct the canal in two parallel channels, 
both being used in the kharif season and only one in the rabi. 

Mr. Ward replied that they had considered that scheme among many others in the Punjah 
by academic enquiry and they had now come to the conclusion that they must trust to rotation 
to eut down the supply. Into this question of rotation he was enqniring at present with Mr. 
Roherts. 

The Commissioner asked Mr. Lane if he had any questions to raise. 
Mr. Lane replied that he did not think there should he much difficulty about duties. They 

had already obtained useful details for duties on inundation canals. He was of opinion that 
they could work out the duties for perennial canal. by multiplying those they had obtained by 
the necessary coefficient. He had found by experience that 30 was the correct duty for rice 
and 65 for cotton. In his opinion the important question was to fix the intensity of cultivation. 

Mr. Ward replied that the intensity in the Punjah was fixed very low with the result that 
more water was given for the land actually cultivated. 

Mr. Lane drew attention to the fact that Dr. Summers in his scheme had put the intensity 
.of cultivation at 50 per cent. 

Mr. Henderson replied that this was correct but ouly so far as the canal might work up to 
in 10 years under existing circumstances. 

Mr. Lane.stated that he supposed then that Mr. Baker and he would first have to engage 
in soil classification. Under the circumstances he thought that Mr. Baker should at once go to 
the Punjab. From what he had seen hi. views had changed considerably. He had seen land 
in the Punjab which in Sind would certainly be classed as fit for rice only yet was bearing good 
-cotton crops. 

Mr. Henderson stated that he was of opinion that it would be a mistake to postulate inten­
sity at only 50 per cent., for, to devise a canal on this estimate would prevent impr"vement 
in oultivation and a more intensive use of the land. 

Mr. Baker stated that if the intensity was 50 per cent. for ,kharif there would always' be' 
water available for a far greater percentage in rabi. 



36 

COpy OF THB MINUTES OF THE IRRIGATION CONFERENCE HELD ON 20TH JANUARY 1918. 

Present. 

The Hon'ble Mr. H. S. Lawrence, I.C.S., Commissioner in Sind. 
Mr. G. S. Henderson, Imperial Agriculturist. 
Mr. W. Roberts, Principal and Professor of Agriculture, Lyallpur. 
Mr. Roberts handed in a note which he had prepared " Agricultural work in connection' 

with the Rohri-Hyderabad canal scheme.~' 
Mr. Henderson and Mr. Roberts both stated that it was necessary to fix the intensity of" 

cultivation on the new canal at much higher than 50 per cent. 
Mr. Roberts said that he would urge 80 per cent. or even 100 per cent. and Mr. Hendef!:on. 

agreed. 
Mr. Henderson replied that undoubtedly 100 per cent. would be preferable if the enquiry' 

int{) the local conditions which was to be made would justify it. 
The Commissioner asked how should the 100 per cent. be divided inte kharif and rabi. 
Mr. Hendel'Son replied in the proportion of 1: 1 if cotton was to be specialised. 
The Commissioner pointed out that this would mean rotations of closing of the canal in 

rabi. 
After some discussion the Commissioner asked Mr. Henderson whether they insisted on 

the proportion of one-third kharif to two-thirds rabi. 
They replied no, since the great demand waS for cotton. 
The Commissioner referreil. to the predictions pointed out of water-logging if so much 

water went down the canal in rabi. 
Mr. Henderson did not regard this as serious as he thought the water would be taken up' 

by fodder crops. 
Mr. Roberts however said that at first a severe system of rotations and closing down of 

the canal would be necessary till the cultivation of fodder was properly taken up by the 
cultivator. 

With regard to the second point in the memorandum, the Commissioner said he agreed with 
their proposals for the establishment of demonstration farms at once. He asked however where' 
Mr. Henderson would suggest that the middle farm should be placed. . 

Mr. Henderson stated somewhere near Sakrand. 
There wa. some further discussion and it was held that these farms must be est .. blished at 

once for the instruction of the cultivator and by means of pumping installations from canals 
and dhands to produce the conditions that would prevail with a perennial canal scheme. 

On the third point, reorganisation of the Agricultural Department in Sind, Mr. Henderson 
stated that a Director of Agriculture in Sind was an absolute necessity and that he would require 
two Deputy Directors. 

The Commissioner asked what work he proposed to allot to the Deputy Directors. 
Mr. Henderson replied that they would have to enquire into questions of cotton and wheat 

cultivation, systems of rotation, and the breeding of cattle. 
Mr. Roberts pointed out that the moment intensity of cultivation was pushed, the cattle 

question arose. More cattle would be necessary, more would be attracted to the irrigated areas, 
and for this increase of cattle an increase in the area under fodder crops was absolutely' 
essential. 

COpy OF THE MINUTES OF THE IRRIGATION CONFERE)1CE HELD ON 30TH NOVEMBER 1918. 

Present. 

The Honourable Mr. H. S. Lawrence, C.S.!., I.C.S., Commissioner in Sind. 
T. R. J. Ward, Esq., C.I.E., M.V.O., Inspector-General of Irrigation. 
F. St. J. Gebbie, Esq., Secretary to the Government of Bombay, Public Works Department •. 
F. Wright, Esq., Chief Engineer in Sind, Public Works Department. 
C. M. Baker, Esq., I.C.S., Collector on Special Duty. 
G. S. Henderson, Esq., Agricultural Controller. 
C.l\t Lane, Esq., Executive Engineer on Special Duty. 
A. A. Musto, Esq., Executive Engineer, Sukkur Barrage. 

The. Commissioner recalled that a meeting had bee)l held on January the 19th last, and the. 
work that Mr. Baker and Mr. Lane had to do was discussed. It was suggested that the best 
course would be now to ask Mr. Baker and Mr. Lane at what stage they had arrived, and 
whether they wished to have any further instructions. 
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Mr. Baker stated that their report contained their views. The report submitted by Messrs; 
'Baker and Lane, dated the 17th May, was taken as read. 

Duties andinte1!8ity.-Thp. Commissioner asked Mr. Ward and Mr. Gebbie if they considered 
'the size of the canal as shown in that report, namely, 9,000 CUBeCS. to be the proper size. 

Mr. Ward replied that the size of the canal depended on the duties and intensities that weIe 
adopted. The size would then increase or deere'ase according to the area to be commanded. 
, The Commissioner asked Mr. Gebbie if he was prepared to accept the proposals of 

.:Mr. Baker and Mr. Lane for duties and intensities. 
Mr. Gebbie replied that he understood they were compared with those of the Lower Chenab. 

'He was prepared to accept them, and pointed out they had already been approved by Govern­
'\llent in Government Order No. W.-I·8601, dated 30th August 1918, Public Works Depart­
ment. 

Mr. Lane at this stage pointed out that the size of the cmal had been calculated on the 
, kharif duty only. 

Mr. Ward enquired if my allowmce of 15 per ,cent. for" overlap" had been allowed, l1li 

- was the custom on the Punjab canals. 
Mr. Lane pointed out from his figures that estimated requirements for each month in the 

'year had been taken out and the maximum required discharge thus arrived at. 
The Commissioner asked what was the area commanded by the Left Bank ema!. 
In discussion it was pointed out that the cultul'able commanded area was 221 lakhs of acres. 

The area to be irrigated by the project was 6 lakhs kharif and 12 lakhs rabi ; total 18 lakhs acres. 
Dr. Summers' figure was 3,080,000. It was )lowever pointed out th.at this was an estimate and 
not based on accurate enquiry. 

The Commissioner asked Mr. Baker if he was able to make any statement as a result of his 
enquiries into soil classification. Would the culturable commanded area be increased or 
decreased to any considerable extent t ' , 

Mr. Baker replied th~t at present he was not in a position to give exact figures; but, from 
the results of enquiry in 8 talukas, he had found that there were 300,000 acres more of cultu­
rable land than Mr. Lucas had accepted, and he anticipated' there would be proportionate 
results in other 4 talukas. 

The Commissioner pointed out that this would add about one-fifth to the size of the canal 
raising the discharge to about 11,000 cusecs. He stated that Mr. Henderson in his note which 
had been circulated to the members of the conference had suggested an intensity of 75 on a duty 
<>f 60. The size of the canal on these figures would be approximately the same as by the 
proposals of Mr. Baker and Mr. Lane. ' 

Mr. Ward calculated that taking Mr. Henderson's proposals the irrigation would amount 
to 1,680,000 acres and if the pro~rtion was adopted of one-third kharif to two-thirds rabi,9,333 
'CUBeCS would be necesaary as agamst 8,960 of Mr. Baker and Mr. Lane. 

CuUurabk. 
Present culturable commanded 

Add-

Acres . . 
2,250,000 

300,000 

2,5.50,000 
Kharif a.t 27 per cent. .. . . 688,500 
Disoharge Bot 60 acres & ouseo . . . . 10,200 cusecs. 
300,000 is .bout l/7th 012,200,000 and l/7th of 9,000 

ousecs ial,290 80 that 10.200 or 10,300 seems nearer than 1l.OOO. 

, The Commissioner wished to know if Mr. Baker cqnsidered their 'present tests of culturable 
and unculturable land as fairly accurate. ' 

Mr. Baker and Mr. Lane were of opinion that the present classification was sufficiently safe 
to work on. The classifiers were not always very experienced or very reliable. In some easel 
culturable land might be classed as unculturable; but they did not think there was any lik .. 
Iihood of an unexpectedly large demand for water by reason of any . extra large area being found 
-eulturable. . 

The Commissioner then asked if the conference Wall prepared to accept 11,000 cusecs as a 
sufficient discharge for the canal. He pointed that this meant .. considerable reduction from 
the discharge of 14,000 cusecs proposed by Dr. Summers. ' 

Mr. Baker pointed out that Dr, Summers had put on a 25 per cent. margin. ' 

, Mr. Wam replied that this under the circumstmces of the time was necesaary as a safeguard, 
He howeVllr drew attention to the last paragraph in his first note of the 22nd March 1917. He 
had stated that Dr. Summers' canal was unnecesaarily large and unduly expensive and had 
.aiven reasona to reduoe it to 10,000 CusellS. There would, however, prohably be some oppoeitioa 
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. to and criticism of this proposal to reduce the size of the canal to 11,000 cusecs, and he was of 
opinion that i£ this was accepted. the reasons for reduction should be very cogently and convin­
cingly stated in the report. 

It was suggested that the conference should be definitely accept the duties and intensities 
proposed by Mr. Baker and Mr. Lane. 

Mr. Gebbie said that he accepted them subject to any remllrks by Mr. Ward. 
·Mr. Ward 'was shown Messrs. Baker and Lane's report referred to above; the note struck 

him as very closely reasoned and though brief was complete except in the one point about wheat. 
on which he was informed by the Commissioner that Mr. Baker had reported since more in detail. 
Mr. Ward noticed that a kharif area of 600,000 acres from a canal of 9,000 cusecs maximum 
discharge gave a :£uIl supply factor (called by the Deccan engineers maximum discharge duty) 
of 66 acres a cusec at canal head against 70 the similar factor on the Lower Chenab canal. It 
would therefore seem that Messrs. Baker and Lane's carefully· reasoned method of arriving at 
the maximum capacity of the canal would give a canal larger than the Lower Chenab for the 
same kharif irrigated area in the ratio of 70 to 66 or 6 per cent. Such a canal will stimulate the 
cultivation of rabi that is very necessary to insure a productive public work; if it is found that 
the size is too restricted and is adverse to cotton the .extra volume required can be got by 
increasing the depth. The volume of the Lower Chenab canal has been increased from 8,313 as 
designed to 10,730 cusecs that now authorized, merely by increased attention to the mainte­
nance of the banks. 

Ail a general result of the discussion, the proposals of Mr. Baker and Mr. Lane for duties 
and intensities were accepted subject to any further remarks that Mr. Ward might have to make 
on further examination of the proposals. 

Righ! Bank Canal.-The Commissioner asked what was to be the method of construction 
and o·f calculation for the Right Bank canal.. . 

Mr. Gebbie pointed out that the Right Bank canal was being dealt with in quite a different 
manner from the Left Bank canal. The proposals for the Right Bank canal were merely, in the 
first instance, to provide sufficient water for the rice lands; and to effect this, it was proposed 
to give a new feeder to the Ghar and Western Nara canals and to construct two brallches, the 
Shahdadpur and the Ratodero. 

Both Mr. Baker and Mr. L&lle showed that the effect of such proposals would be to exclude 
from the benefits of the scheme a great deal of the rabiland that lay towards the southern end. 

Mr. Gebbie said that the Right Bank canal stopped when it got to the Western Nara at the 
present stage. Further developments on the Right Bank would take place as they were 'wanted. 

In some discussion that took place it was pointed out that the present limits of the canal 
we~e not altogether reliable; that a sufficient enquiry on the spot had not been gone into ; 
Mr. Musto had various proposals to make which Mr. Gebbie intended to examine: and it was 
agreed that after such an examination, Mr. Gebbie should indicate to Mr. Baker as clearly as 
possible the boundary of the land that would be commanded by the Right Bank scheme to 
enable the latter to proceed with his examination of the soil. 

Mr. Gebbie and Mr. Ward both agreed that if the barrage was built and no change was made 
in the canals on the Right Bank, the Western N ara and the Ghar canals would be seriously 
damaged. These canals must be given a reliable supply, and a new feeder, as was suggested, to 
take oft above the barrage was a necessity. 

It was very generally agreed that experience of this year would con vince the zamindars 
of the necessity of the barrage, and make them willing to pay a greater assessment to be assured 
of a more reliable supply of water. 

Extension oj vahi cultivation.-The Commissioner asked whether any members of the 
conference had any views on the probability of the extension of rabi cultivation. He read out 
Mr. Baker's report in which Mr .• Baker had stated that conditions had altered since Mr. Lucas' 
time, and that facts were available to support an opposite view to that of Mr. Lucas that the 
cultivator of middle and lower Sind would not take to rabi cultivation. He had found, this 
year, wheat cultivation in middle and lower Sind where, previously, it had been argued that 
wheat Could not be grown, and he stated his view that wheat would be grown if it were possible 
that the supply of water were assured. 

Mr. Gebbie stated that this had always been his view, and tli.at his experience of the Jamrao 
fully supported it. But this was still more borne out by the experience of the Fuleli where 
Mr. Lowsley, under his instructions, had made a supply available by means of regulators for 
rabi, with the result that the area under wheat had grown from a negligible quantity to 11,000 c 
acres. But he must insist that before the zamindar could be expected to go in for rabi, 
cultivation over any large area, he must be assurea of a constant rab.supply. Rabi cultivation 
on the Jamrao had been progressing very satisfactorily until the set-backs of 1907 and 1916 • 

. Given an assured supply, he was convinced that rabi cultivation would be popular. 
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Omia.um, of certain tail areasjrum /lie Ltift Bank canal sch ....... -The conference accepted 
the views of Mr. Bakerand Mr. Gebbie. The Commissionerpointed outto Mr. Gebbie that 
Mr. Baker and Mr. Lane proposed to cut out from the Left Bank scheme certain tail areas in 
Guni, Tando Bago and Matli talukas. In Gcvernment Order No. W. 1.-8601 of 30th August 
1918. Public Works Department, no orders on this particular point had been issued. . 

Mr. Baker in support of their joint report st!,ted th&t this was in reality a rice area. 
Mr. Gebbie said the matter had been overlooked. He agreed that water was available from 

the Fuleli canal and would be available from the Eastern Nara canal scheme for these areas, 
and he said that the proposal in the old project to carry the water by a siphon under the Fuleli 
for the areas under discussion had been discarded.. He would see that orders were issued 
approving of the proposals of Messrs. Baker and Lane. 

Reorganization of the Agricultural Department in Sind.-The Commissioner raised the 
question of demonstration farms, and asked whether the conference supported the proposals 
which had been put forward by Mr. Henderson and Mr. Roberts in a meeting they had with 
him on the 20th of January 1918, the minutes of which meeting had been circulated to the 
members of the conference. 

Mr. Henderson stated that the Cotton Committee would recommend. three demonstration 
farms, and a reorganisation of the Agricultural Department in Sind under a separate Director 
with 2 Deputy Directors and an Economic Botanist. 

The Commissioner wished to know if men were available. He had made some enquiries 
on the point and was informed that none were forthcoming. 

Mr. Ward and Mr. Henderson stated that they had come across many instances of men 
who having had agricultural experience were now out in the Army in India and would be glad 
to accept posts in the Agricultural Department. Mr. Ward was of opinion that the matter should 
be taken up and a definite scheme for the reorganisation of the Agricultural Department and 
for demonstration farms should be worked out and sent up to Gcvernment. He thought that 
an Economic Botanist was very necessary and he suggested that the Agricultural School should 
be opened at once, and should not be postponed until a proper building was put up. 

The conference agreed that the recommendations of the Cotton Committee as stated· by 
Mr. Henderson should be adopted, and was also of the opinion that an Agricultural School 
was neoessary. 

COpy OF THE MINUTES OF THE IRRIGATION CONFERENCE HELD AT GOVERNMENT HOUSE. 
KARACHI, ON 3RD FEBRUARY 1919. 

Present : 

The Hon'ble Mr. H. S. Lawrence, C.S.I., I.C.S., Commissioner in Sind. 

F. St. J. Gebbie, Esq., Secretary to the Gcvernment of Bombay, Public Works Department. 
F. Wright, Esq., Chief Engineer in Sind, Public Works Department. 
C. M. Baker, Esq., I.C.S., Collector on Special Duty. 

C. M. Lane, Esq., Executive Engineer on Special Duty. 
A. A. Musto, Esq., Executive Engineer, Sukkur Barrage. 

T. F. Main, Esq., Deputy Director of Agriculture, Sind. 
V. A. Tamhane, Esq., Agricultural Chemist. 

The conference was called to discuss certain points raised by Mr. Main and Mr. Musto which 
the Commissioner thought should be considered and disposed of before the scheme left the local 
experts in Sind. The conference first discussed Mr. Main's proposals. 

2. Mr. Main thought that the Left Bank canal should concentrate on cotton cultivation 
with an intensity of 50 per cent. From an irrigation point of view this would be sound, because 
cotton could take water for 10 months with profit. Water would be wanted for half the area 
on the canal at 1 cusse per 100 acres, i .•. , 12,500 cusses would be required for the whole area of 
2,1500,000 acres OD the canal, reckoning an intensity of 50. 

Mr. Lane pointed out that Mr. Main's figure of 100 was an Outlet Duty and his canal Head 
Discharge would be increased to 17,500 cusses after allowing for intermediate canal losses. 

3. Mr. Gebbie raises two points­

(al danger of water-logging; 

(bl impossibility of providing more wate~ than the average minimum discharge of the 
Indus. It is agreed that the minimum discharge during the last 20 years has been about 
18,500 C\lieOS, and that the average monthly minimum discharge may be taken as about 



22,000cusecs, the whole of wlllch would be t.aken iuto the canal. This has to supply the 
Left Bank, Right Bank and the Nara system as under, according to Mr. Lane's estimates :_ 

Right Bauk .. 5,000 cusecs (Provisional). 
Left Bank 10,140 " 
Eastern Nara Janirao 3,200 cusecs. 
Mithrao 2,000 " 
Khipro 1,000 " 
Thaf 500 " 
HiraI . 230 " 
Heran and distributaries 400" 7,330 

" Dr. Sunimers' Estimate. 
22,470 cusecs. 

4. Mr. Main points out that this minimum discharge would be sufficient for his proposed 
. -canal. The minimum discharge was during February and March, and sowings could be regulated 

according to the time the river rose. He thought about one·fifth of the cotton area would be 
put under berseem, in the autumn, and would require water up to the end of April. The other 
four-fifths could be put under cotton any time water was available from February to April. 
His idea was to grow only cotton and berseem, with a very little wheat for which the berseem 
would serve as manure. 

5. Mr. Baker pointed out that although he had only allowed for 400,000 acres of cott~n, 
yet if people preferred to grow. cotton they' could grow up to 736,000 acres on the supply 
proposed jp his scheme. 

6. Mr. Main stated that whereas Mr. Baker's scheme allowed for a 27 per cent. kharif crop 
he wanted a 50 per cent. kharif. The fault of Mr. Baker's scheme was that it would tum the 
tract into a rabi tract, whereas Mr. Main thought it should be a kharif tract. The drawbacks 
·of growing two-tlllrds rabi and one-tlllrd kharif were (a) there would be a lower standard of 
prosperity among the people, (b) less would be got out of the soil than it was capable of giving 
without damage to the soil. He was not prepared to say Mr. Baker's scheme was agriculturally 
unsound. He did not question that it was practicable. and he thought it was sound. It was 
nevertheless true that wheat cultivation would exhaust the soil in Sind quicker th8.!l any other 
crop except juari .. Irrigated wheat in constant succession might ruin the fertility of the soil 
in ten years, and would he a heavy tax on fertility even jf aided by rotations with pulses and 
other nitrogenous crops. 

7. Mr. Ba)<er thought it extremely improbable that the people of Sind would consent to 
grow so much cotton without any food crop. At present there was practically no long staple 
cotton and no berseem being grown, and it was most unlikely that either would be grown to 
the extent hoped by Mr. Main witllln ten years of opening of the canal. Mr. Main mentioned 
the case of Khandesh were wide tracts of cotton were grown without food crops. 

8. To a query by Mr. Lane, Mr. Main admitted that he knew of nowhere in the world 
where cotton was actually watered with advantage for 12 months in the year. In this connec­
tion Mr. Baker pointed out that frost in November was common in Sind: frost killed off the 
cotton and it was no use providing for water for cotton after that date. Mr. Main says that 
early frost does not knock the cotton out in the Punjab, and he thought with better irrigation 
cotton would stand the frost. Mr. Gebbie stated he has seen cotton crops in Sind withered by 
frost in December, and Mr. Baker's experience is that well watered plants stand frost even 
less than unirrigated. 

9. The general opinion Is opposed to Mr. Main's suggestion of an all cotton canal, and 
Mr. Main did not wish to press it. He agreed. that the Baker-Lane scheme was quite a feasible 
one. Mr. Baker objected to Mr. Main's scheme because people would never carry it out unless 
the price o( cotton remained relatively very high. 

10. The financial aspect of the scheme was then considered. Mr. Main thought his proposal 
would bring in an all over Rs. 4 per acre of the total area on the canal, reckoning a 50 per 
cent. cotton intensity pZus some berseem and wheat. The rates would be cotton Rs. 60, berseem 
Rs. 3 and wheat Rs 4. This would mean a total income of 100 lakhs on 25 lakhs of acres 
commanded. The deduction of the working expenses and current revenue would reduce this 
sum by 30 lakhs. Mr. Musto at a rough estimate thought Mr. Main's canal would cost 10 
crores. The net income of 70 lak~ therefore meant a return of 7 per cent. on outlay. 

11. Against this, the Baker-Lane scheme would bring an income of 116 lakhs after 30 
years on an outlay of roughly 6 crotes, and the deduction for current revenue and working 
expenses would be 36 lakhs. The net profit would be 80 lakhs or 13 per cent. 

12. Mr. Baker points out that Mr. Main's scheme is bound to be less profitable because 
the duty for wheat.is half that for cotton. Mr. ~ain admits this_ 

13. Mr. Gebbie points out that it would be necessary to go intO'the question of wheth~ 
Mr. Main's profit of 7 per cent. would be sufficient to payoff all the arrears of accumulated 

. interest within ten years, He agreed, too, with Mr. Baker that there was no chance of cottoll 
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~tivation increasing within ten years to the extent Mr. Main counted on: in the. early years 
it would be much less. . 

14. The Commissioner raised the point that the danger to cotton from boll worm might 
De much greater if the crop were perennial: and this was admitted by Mr. Main. 

15. As regards quantity of water available, Mr. Wright stated that a minimum of 36,000 
eusecs was available from April to Deoomber. This would be quite sufficient for Mr. Main, 
whose scheme was not negatived merely by the fact of deficiency in February and March. 

16. Jta1Ji Duty.-Mr. Main questions a rabi duty of 200, and would prefeY one of 165. 
"The required duty depends on the season, and he would be prepared to a.ooept a ·higher duty if 
water were available early, say September. 

17. Mr. Main next criticised the tn-erlap of 61 per oont. between kharif and rabi. He 
thought this inadequate. H the canal were to be a cotton one the overlap should strictly De 
100 per oont. Mr. Gebbie thought this would make the canal impossible from a constructional 
point of view. . 

18. Mr. Main stated that irrigating cotton from 15th October to 15th Deoomber would 
make a difference in outturn of 3 maunds raising it from 10 to 13 maunds. Late watered cotton 
'Would give 7 pickings, 3 of them ,,£ter 15th October, the latter pickings falling oft somewhat in 

. .quality especially in damp seasons. Mr. Baker pointed out that for an extra 3 maunds of cotton, 
an extra 2 acres of wheat which would produoo 10 maunds per acre were being sacrificed. He 
'Was not prepared to increase the overlap. The 13 per cent. was only a rough estimate of profit 
-on his scheme: only 9' 5 per oont. was guaranteed. He undertook to discuss this question of 
overlap fully in his report. 

19. Mr. Gebbie pointed out the much greater financial risk of Mr. Main's proposals. His 
proposal was a big scheme incapable of contraction. Mr. Baker's was a smaller one but capable 
-of expansion. Mr. Main points out that he has no positive objection to the Baker·Lane scheme, 
but would prefer his own. The general opinion was obvious that the Baker· Lane scheme should 
De proceeded with, and he was content to leave it at that. 

20. Right Bank OanaZ.-The dvzy on riu was discussed. Mr. Main wanted a duty of 40 
instead of 50 and thought rioo could pay the neoossary extra assessment to make it productive. 
:Mr. Gebbie, in reply to the Commissioner, thought no guidance could be got from the Punjab, 
where rice was only grown in small patches. Mr. Lane suggested a trueer indication could be 
got from the lift rice which was grown in Thar·Parker: w'1-ter he~ could. not be wasted. The 
general opinon was that in the absence of more precise data for Mr. Main's demand, the 
proposed d)l;ty should stand. . . . 

21. The conferenoo then proceeded to discuss a suggestion of Mr. Musto's-regarding the 
!Right Bank Canal. He thought an extra 400,000 acres of land, half in Nasirabad and half in 
British territory could be brought under command. It was decided that this scheme might be 
held in abeyance meantime, and the Government of India might be informed when the scheme 
'Was sent up that there was a possibility of the land being taken up in future. 

22. In the meantime Messrs. Baker and Lane should send in their report on the Left Bank 
,and Eastern N ara scheme and a separate report about the Right Bank scheme within the 
.course of the next six weeks or so. 

APPENDIX L 
. AMPLIFIOATION BY MR. MAIN OF SOME POINTS RAISED AT THE KARAcm CONFERENCE 

HELD ON 3RD FEBRUARY 1919. 
I. 

Vide my remark that a high wheat intensity might ruin the fertility of the soil in ro-' 
years. Experience gsined in an experiment on the Mirpurkhas Farm has been as follows. 

Plot B 7 on the Mirpurkhas experimental farm consists of first class soil being sweet and 
11aving a free working texture. In the two previous years to 190~9 it had been cropped 
-with bajri and cotton respectively. Subsequently to this it was put under permanent irrigated 
-wheat, i.e., wheat every rabi season and the plot received good tillage in the kharif seasons. 
'The results are tabulated below:-

Name of the year. Yield of grain in \ . Numbero! Remarks. 
lb. per acre. irrigatiODB. 

190~9 480 1 Low yield due appa-
1909·10 1,040 5 rently to insufficient 
1910·11 710 3 water. 
1911·12 429· 3 
1912-13 358 4 
1913-14 316 4 

• In tbia _ the nriety 01 wheat was not 01 Sind. In 1913·1& Mr. Hend .... n _00 tho opinion tho, 
Itho land w" DO" .l<lIaDBted BIld that ~m would be taken in 1914-15 bolo ... CODtinuing the experiment. 
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. Accordingly two croPs of be~e'm were taken·iri.1914-15 and 1915-16 and then wheat 
was resumed with the followiri.g ~ults.:- . ..' 

-- .. 
Number of Yield 01 grain in 

Na.me ¢ ytar~ I be. per ""1'8. j irrigations. Bomar"" 
.. . 

• , 

1~16-17 170 2 . SI' hemp ploughed '0 . <i. 00 wm 
1917-18 o 0 o 0 o· 460 2 iri.as ~en. manure .. 

iri. kharif seaaon • 

. • I!l my opinion these results mdicate that Imgated wheat WIll exhaust an average Siri.d soil 
iri. 4 or 5 years even when the yields are very moderate and this 0 bservation is iri. accordance with 
g~neral 0 bservations on othe.r plots which have been cropped with wheat. 

. II. 

. . Ville Mr. Baker's poiri.t that an extra 23 maunds of cotton per acre gamed at the expense 
of rabi water which otherwise would produce 20 maunds of wheat from 2 acres of land would . 

. not compensate the cultivator_ •. 
This conclusion is more apparent than real and derives its force from isolating a part from 

the whole of the cultivator's produce. Belowlgivewhatappearsto meto be the true compa-' 
rison :-

Assume gross area of holdiri.g iri. acres 
100 
I 

Rs. 
50 aCles of cotton at 13 maundS per 

·acre at Rs. 10 per maund6,500 
l(} acres of berseem fed to cattle 
16 acres of wheat at 10 maunds per 

acre at Rs. 5 ·800 

27 acres of cotton at 10 maunds per 
acre at Rs. 10 per maund .• 

54 acres of wheat at 10 maunQS per 
acre at Rs. 5 per maund .• 

Rs. 

2,700' 

2,700' 

Total 7,300 Total 00 5,400" 
. . In one case 66 acres and iri. the other case 81 acres are brought under tillage hence the cost . 

to the cultivator is greater iri. the latter case more especially as wheat demands more labour 
than cotton. The cultivator iri. one case starts the followiri.g year with 34 acres of rested land 
and iri. the other case with 19 acres .. 

Hence I infer that the cultivator stands to lose all round under the Baker-Lane scheme. 
The water for sowiri.g the wheat would be found iri. this way. 16 acres of wheat demand . 

the water required by 8 acres of cotton (if duties are 2 : 1). Hence the 50 acres of cotton would 
have to be deprived of ;"ths of their water during a period sufficient to give the wheat area 
a delta of, say, 8 iri.ches. This could be done at discretion between 1st August and 30th 
November during which time the cotton delta would be some 28 iri.ches. Now;" of 28 equals 
~ iri.ches which iri. my opinion could be spared without prejudice to the cotton. 

III. 
I stated that the Baker-Lane scheme was not unsound agriculturally but I poiri.ted out one 

formidable dijliculty, viz., the loss of soil fertility which makes the scheme dependent upon the 
widespread practice of substantial manuring, the source of which manure is not apparent. I 
might also have referred to another formidable difficulty "if it had occurred to me at the moment,. 
viz., the labour problem: 12lakhs of acres of wheat are contemplated though I gather the whole 
of this may not be taken iri. the estimates; whatever area is taken iri. the estimates, however, 
will be a high figure. At Mirpurkhas I find.a pair of .bullocks can sow about 5 acres of wheat 
(carefully). The population will have to be very large and virile if 12lakhs of acres are to be 
sown iri. 2 months at a time oithe year when human vitality falls to its lowest ebb, uuless malaria 
disappears. Under the Baker-Lane scheme the labour demand on anyone day during the rabi . 
season will be approximately 8 times as much as that on anyone day in the kharif season (area 
double work double, time half). . . . . . 

In view of these two difficulties a Siri.d farmer will not be in a very enviable pQsition under­
the Baker-Lane scheme. 

IV. 
. Mr. Baker objected to Mr. Mam's scheme because people would never· carry~t out unless 

the price of cotton remamed relatively very high. I do not agree iri. this opinion for two 
reasons :-{1) It will be still more difficult to persuade the people to- grow 12 lakhs acres of 
wheat, (2) the price ot cotton is not likely to fall below Rs. 10 per maund whereas the price of , 
wheat is likely to fall below Rs. 5 per maund iri. my opinion. 
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. Conierenee proceedings niade it clear that my sch~me ~uld not be ~9"pte!I 86 it. stOod OU: 

two grounds:.,- .... . 

(1) Financial and (2) Engineering.· .' . 

It is· for the fin";'cial and engir!eering authorities to state 'their irreducible minima and maxima 
requirements when it will become possible to see whether my scheme can be modified to meet 
those requirements, •. g., would a 40 per cent. cotton intensity. be practical from their points of, 
view t ' 

VI. 

lt is stated in the minutes that the general opinion Was obvious that the Baker-Lane scheme. 
should be proceeded with, and Mr. Main was content to leave it at that. I am prepared to: 
abide by this decision provided the Commissioner in Sind rules out my scheme (modified ..... 
suggested) but I wish it to be understood that I retain the personal opinion that the ,Baker-Lane 
scheme is mistaken- in principle in de~elopin~ the coun~ry 0": a "?,,ng agricultural basis (~~eatl_ 
The scheme in fact appears to be deSIgned WIth two obJects m VIew :-

(1) To secure a lucrative commercial investment for Government with the smallest. 
possible risk. 

(2) To make the problem as simple as possible for the engineers. 

APPENDIX II. 

NOTES BY MR. BAKER ON ApPEXDIX I. 

Para. n.-These figures are obtained by assuming that the outturnof cotton is 13 maunds 
per acre and the price Rs. 10 per maund. My figures were 6 maunds and Rs. 9 per maund. 
No reason is given for this, and no similar addition has been made to the wheat figures.' But 
for this the value of cotton would be Rs. 2;700 instead of Rs. 6,500, which makes all the difference. 
Six"..een acres of wheat is added to the fifty acres of cotton. Presumably this is basi wheat. 
Yet the outturn is shown at the same rate as irrigated wheat. If this is right, why irrigate 
wheat at all 1 Yet Main himself suggested that our rabi duty was teo high. 

Para. IlI.-The point about labour and oxen is a good one, but I think it tells against 
Main's scheme rather than ours. He also wants 1,200,000 acres cultivated in one season and 
allows no other season. I do not see why wheat sowing cannot be spread out about as long as 
cotton sowing. Besides, the Sindhi wheat grower and his oxen are capable of remarkable 
efforts at times as is often seen in the Rohri wheat country.and the Johi rain lands. However, 
we allow a whole generation for the necessary increase in men and cattle. Up till about 1950 we 
estinIate only 7, lakhs of wheat and reqnire no more to make the scheme pay well. 

Para. V.-I do not think it is a question of irriducible minimum requirements. The 
farther one gets from the ideal of 'an equal discharge throughout the year, the greater the engi. 
neering difficulty and the less the profit. To fix a financial minimum here and now is im. 
possible. It would be necessary to know what the rate of intereat would be in future years. 
It is 'useless to consider Main's concession of 40 per cent. cotton instead of 50 per cent. unless 
he also concedes that cotton should not be watered in the cold weather. As it is, rabi can. 
only be provided for by eularging the canal, which cannot possibly pay. 

* * * * * * * * 
APPENDIX III. 

NOTES BY MR. TAMHANE ON SOME OF THE POINTS lIAISED BY MR. MAIN AT THE 

IRRIGATION CONFERENCE HELD AT KARACHI ON 3RD FEBRUARY 1919. 

Mr. Main remarks-u Wheat cultivation would exhaust the soil in Sind qnicker than any 
other crop except juwari. Irrigated wheat in constant succession might min the fertility of the 
soil in ten years and would be a heavy tax on fertility even if aided by rotations with pulses 
and other nitrogsnous crops." 

In my opinion if irrigated wheat be compared with irrigated cotton, which ,Mr. Main has 
in view·, it would be found that although the exhaustion of soil perhaps is more intense in the 
case of irrigated wheat, the limit of soil exhaustion is confined mostly to the first foot of 
the soil, as the roots of wheat do not penetrate the Boil much deeper. 

In the case of irrigated cotton, however, it is common to find that the roots penetrate the 
) soil muoh deeper aIId 2 to 3 feet depth would not be found unusual. The limit of soil exhaustion. 

is accordingly much more in the case of irrigated cotton, though the exhaustion' in the case 
of wheat may be more intense in Sind soils. 



The wheat crop moreover occupies the land for about five months of the year whereu 
-cotton crop stands in the fields for about ten months. The field therefore has seven months' 
rest in the case of wheat whereas in the case of cotton it is only two months. Besides, the tillage 
-operations cannot much atIect the deeper layers of soil to which the cotton roots go.-

If however for any reason it is found that the wheat crop exhausts the soil much more and 
makes the land unfit for growing wheat within a few years, it may be due to "The Law of Mini­
mum" which states that howsoever a soil may be rich in other ingredients of plant food but 
if it is deficient in any particular ingredient below its limit of mimimum the crop will fail. 
-The demand on plant food being ditIerent for ditIerent crops, the soil may be exhausted for 
one particular crop but notfor any other. 

I am therefore of opinion that wheat, wliich is not only a food crop, helping to protect the 
country against famine, but is one which also brings in more revenue to Government in the 
form of water tax than cotton does, should, if possible, receive as much attention as cotton 
-on the left bank canal of the tndus Barrage Project. 

I may here note that Mr. Main's experience of Sind and general agriculture is infinitely 
.superior to that of mine but I have recorded what I think of the whole situation. 
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