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.From 

.To· 

Sir, 

.No. A.-10838 oP 1914 • 

. . . 
G. F. KEATINGE, EsQ., 0. I. E., I. C. S., 

· Director of Agriqulture, Bombay, 
Poona; 

. . 

THE CHIEF SECRETARY TO GOVERNl\IENT, 
Revenue Department, · 

·.Bombay. 

Poona, 1st December 1914. 

· I have the honolir to submit the annual report of" the· Agricultural Depart.. 
ment for the year 1913-14. The appendices submitted by the various ·agricu}. 
tural officers give a detailed account of the work done cluring the. year,· and· I 
:propose to deal less with the work of the year under report, during half of 
which I was absent on leave, than to give a general statement ot the progress 
of the Department during the past seven years since I was first connected with 
it. We have now arrived at a somewhat definite stage of development, and it 
may be of interest to try to estimate exactly where we stand, and to take a 
review of past progress and lines of probable future development. 

CHA_l>TER I • 
. ' 

ADMINISTRATIVE.· 
·, 

~ ~ 2. In the year 1905~0~ the budget C?f; this Department amounted to 
cnly Rs. 1,48,000. · 

· ·, Since then the budget grants hav~ advanced. as follows:-
Rs. 

1906-07 . .... ••• 3,59,00() 
1907-08 . , ••. 6,02,500 
1908~09 ... • ... 5,47,000 
1909-10 -. ... 7,10,000 
1910-11 ... 6,49,000 
1911-12 . 7,35,200 
1912-13 7,84,0011 
1913-14 8,85,000 

' During the year 1913-14 the actual expenditure of the Department w~ 
_ns. 7,78,861 which was distributed under the following heads:~ 

('APITAL EXPENDITURE. 

(1) Agricultural College Buildings ... 
RECURRING EXPENlliTURE, . · 

(2) Salary ... 
(3) Travelling Allowance 
(4) Construction and repairs 
(5) Cultivation charges 
(6) Chemicals and Apparatus 
(7) Implements and Machinery ••• 
(8) Miscellaneous · 
(9) Cattle food · 

(10) Contingent charges 
(11) Purchase of lands 

.... 
... 

... ... ... 
A 108-1 

Rs. 
••• 53,620 

••• 2,56,301J 
74,838 
2&,720 

1,25,522 
. .. 
... 

••• 

6,760 
Sl,2:il 
57,797 
19,443 
54,603 
1'.3,.913 
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Ra 
(12) Special Hydraulic and Agricultural experiments ••• 
(13) Importation, cultivation and distribution of cotton and 

groundnut seed ••• ... •• • .. • 

21,780 

(14) Purchase of foreign periodicals and subscription to local 
Vernacular Agricultural Journals ••• • •• 

2,806 

2,472 
9,295 (15) Demonstrations and Shows . . ... • ••• 

(16) Vernacular Agricultural Schools ••• 13,742 

7,78,861 

As against this the Departmental receipts credited to Government during 
the year amounted to Rs.l,06,300. 

· In addition to th~ the Director of Ag!iculture has at his disposal a. per
sonal advance of Rs. 40,000 to enable h1m to finance the quasi-commercial 
operations which, in the absence of private enterprise, we are forced to under· 
take'.to supply to cultivators with the implements, seed, manures, etc., which 
we recommend and which they want to buy. It is of course on the staff, their 
accommodation, travelling allowance and contingencies that the great bulk ·of 
the expenditure goes. 

3. Eight years ago the Director of Agriculture, most of whose time was 
then devoted to his other dutie~ in connection with Settlement, Land Records 
and Registration work,· had··serving under him only one Deputy Director who 
was assisted by a scanty staff, most of whom drew a low rate of pay. The staff 
now consists of-

·DmECTo:a. 

.Agrioulfurtit College and Be1earch Institute. 

1 Principal, ·Agricultural· Col- · .. 
lege and · . Agric:ultural 
Chemist. . . 

1 Economic Botanist and Pro-
fessor of :Botany. · 

1 Professor of Agriculture. 
o Assistant Professors. 

18 Agricultural Graduates. 
16 Non-graduate fieldmen and 

inferior staff. 

District. 

3 Deputy Directors of Agri· 
. culture. 

1 Agricultural Engineer. 
1 Extra Deputy Director of 

Agriculture. 
4 Divisional Inspectors of 

· Agriculture. · 
46 Agricultural Graduates. 
42 Non-graduate fieldmen and 

inferior staff. 

4. The progress achieved must depend mainly on the efficiency of our 
graduate staff, and it is obvious that with the rapid development which bas 
taken place the majority of this staff are very Junior. .so':lle of them have 
developed well and are doing good work, and some of the JUnior members are 
distinctly promis~ng. On the whole, the ·men who have bad special duties 
assigned to them, have done better than those whose duties have been of a more 
general nature; ·and those stationed in or near Poona have l1ad more opportu. 
nity to keep· in touch with developments and to broaden their general outlook 
and to fit themselves for useful work. The tendency of many who have been 
stationed in outlying parts Is to stagnate, and to show little capacity to adapt 
their technical knowledge to the practicnl work which liEls in front of them. 
This is a tendency which we have to fight against, and we are making efforts 

·to do so. The man whom it is most difficult to find is the man who can see 
defects in existing agricultural practice and point out directions in which 
practical improvement is indicated, who can handle labour and put through 
work. · Our organization has extended till we have now 20 Agricultural 
Stations and 19 plots and sub-stations t:cattered all over the Presidency ; while 
for demonstration· work, which is supervised by the four Divisional Inspectors 
we now have a graduate fi.eldman for ·almost every district, and last year we 
were able to hold ).O _Agricultural Shows of some size and 111 formal demon· 
strations, apart from the informal propaganda which occupies a large part of the 
time of our district staff. . · · 
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CHAPTER II • 

. ·SEED. 

5. Our primary efforts at agricultural improvement were. directed to the 
jntroduction' of superior varieties pf many crops from abroad, to trials of many 
indigenous varieties collected in different parts of India, and to the improve .. 
ment of local varieties by selection and hybrid.isa tion. A great deal ~f ·this kind. 
·Of work has been done during the past ten years and has been reported from 
year to ye5.r. The general result of this work bas been to show that the crops 

· already grown by cultivators are admirably suited to the localities in 'Yhich 
they are grown and that, speaking generally, there is no .great justification for 
.buildinoo high hopes of rapid success by the introduction of foreign seed.· In 
·numero~ cases where a large series of varieties of such crops as jowari, bajri, 
-cotton, potatoes, oil-seeds, tobaooo and pulses, collected from different par~ of 
India and from abroad have been grown side by side for a number of years· it 
·has been found that' the local variety gives the best profits. · This might, 
perhaps, be·expected in a country like India, where for centuries past agricul
ture has so generally monopolised the practical endeavours of' the· popUlation, 
.and where there is such obvious evidence of the care with which the various 
crops and varieties of crops have been selected with reference to local conditions. 
Even in cases where a new variety of crop is found to be physically well..:suited 
:to a locality where it has not been grown before it is not uncommon to find that 
Ait does not suit the taste of the people, : that the market is not sufficiently 
.sensitive to appreciate its advantages or that it is unsuited to tha rural orga.nisa
·tion of a tract in which on physical grounds it appea:rs to deserve a considerable 
success. We have, of course, not nearly exhausted the possibilities even of 
'Varietal trials, but from the large number of negativ~ results that we have 
,obtained we ha:ve now '\leen able to eliminate the greater part of the experiments 
which we have been trying for some years past, and it may be of interest to 
.note ~he principal successes that we have obtained in this .direction. -. 

6. Groundnuts.-This is practically the only crop in which the introduc
tion of foreign seed has from the first given unmistakable- success. Of a large 
number of foreign varieties which we have tried, four have· obtained an out
standing success, and have not only supplanted the indigenous variety as an 
irrigated crop in most tracts, but have spread largely to areas with no irrigation 
:facilities. The succesS obtained may be gathered from the following fi~res :-

, Acres. 
In 1903 the area under groundnut was 57.000 
In 1913 do. 4o. 181,000 

'This crop has brought good profits to tlie cultivators in the Satara and Sholapur 
·Districts, where it has become most popular, and is gradually spreading in other 
parts of the Deccan, as well as in Southern Maratha Country and the Konkari. 
Not only is it a good money-making crop in itself, but it is an excellent rotation 
;crop, and year by year its beneficial effect on the soil is seen in the excellence 
of the succeeding crop. In many localities the chief difficulty. which prevents 
its rapid spread is the damage done to it by wild pigs, and but for this it would 
certainl! have made far more rapid strides. 

"' 7. Ootton.-It was proved that in Sind, with perennial irrigation, good 
crops of Egyptian metaffifi cotton could be grown, and for a time a considerable 
area was sown with this cotton. The chief difficulties for its successful intro
-duction were that the very poor system of cultivation which is common in Sind 
·would not suffice for Egyptian cotton, and there were difficulties iu marketing 
it. Its cultivation-was brought to an end by the uncertainty of the perennial 
water-supply. These difficulties will have to be overcome before Egyptian 
cotJton becomes a commercial crop in Sind, and they will be difficult to over
come; but when perennial irrigation extends in Sind, I have little doubt that 
'i:n days to come Egyptian cotton will be profitably grown there, and that our 
e·xperimental work will then produce its result. .Meantime it has been found 
1Jillore promising to push American cotton in Sind. Various good stapled 
.A.merican cottons will grow in Sind with saasonal irrigation and with the same 
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kind of cultivation that is given to the Sindhi cotton. This season a crop of 
1,000 bales is expected in Lower Sind and a special agency exists for marketing 
it. Whether this cotton is to be grown in ~Sind extensively or not depends on 
the price that can be got for it, and in the present state of the cotton market, 
this year's prioes will give us little ~nformation ; but there is no doubt that 
good stapled American cotton will grow well in Sind, and some of the lar(Yer 
Zaminda~s are keen on it and are cultivating it well. ' 

0 
· 

8. Th~ only qther locality in which a foreign cotton recently imported is 
doing well is the south of the Dharwat District, where Cambodia does very: 
well in most years. · This .is a tract which grows DMrwar-American cotton .. 
and U is as a rival to Pharwar-American cotton that we are pushing Cambodia: 
The great advantage of Cambodia over Dha:rwar•American cotton is that it has 
a ginning percentage of 38 as opposed to the ginning percentage of DMrwar· 
American cotton which is 28. This means that an amount of seed cotton 
which will give 100 lbs. of lint in the case of Dharwar-American cotton will 
give 130 lbs. in the case of Cambodia. In four years out ·of the five that w& 
have tried them side by side, Cambodia yielded better than DMrwar-American 
in point of seed cotton, and by 1912-13 it had obtained considerable popularity 
with cultivators and several thousand aQres were sown with it. In that yoar, 
however, its yield was very poor as a result of continuous rain immediately 
after sowing, a condition which suited the Dharwar-American cotton crop, and 
as a result the area under it ·fell considerably in the past year. The indications. 
are that in the great majority of years it is more profitable in this tract than 
.Dharwar-American cotton~ and many good cultivators are keen on it. It is, 
therefore, probable that it will find a permanent place in the crops of the 
locality, and that the· demand for seed will. increase considerably. As this 
occurs we shall take steps to meet the increased demand. 

9. · The introduction of Broach cotton into the western part. of th& 
Dharwar cotton tract which gets both the early and the late rains has· been a 
considerable success. The advantage of this cotton lies in the fact· that, 
whereas its yield of seed cotton per acre is at least equal to the local KtJmpta 
cotton and the quality of the lint at least as good, the ginning percentage is 33 
as against 27 in the case of Kumpta. This means an increased production of 
lint to the extent of 24 per cent. In order tha~ the full market value of this 
superior ·ginning percentage may be obtained, we have found it necessary to 
grade carefully all the Broach cotton grown in the Dharwar District, on the 
basis of ginning percentage, and to bold an annual auction. The area now under 
:Broach cotton in· th·e Dharwar District has now extended to aijout 2,500 acres 
and at the last auction cotton worth over Rs. 1}- lakh was sold bringing to the 
cultivators a profit of about Rs. 40,000 over and above what they would have 
obtained by growing Kumpta cotton. The advantage to be obtained by growing 
this cotton is substantial, and in some villages they now grow it almost to the 
exclusion of the Kumpta cotton. The difficulties in the way of securing its 
:more rapid extension are as. follows :- · · 

. {~) It requires a longer growing season and has to be sown earlier. 
This g~ves rather more trouble. · 

{2) It has to take the risk of both· the early and the late monsoon, 
and is liable to damage by the vaooaries of the July and Aug'UBt rainfall at 
a time when· the Kumpta cotto~ is not yet sown. 1'his difficulty was 
marked in the present season when tbe continuous rainfall in July and 
August did considerable damage. 

{3) Fresh seed has to be brouoht from Gujarat every few years, since 
the high ginning percentage deteriorates after a few years in the DMrwar 
District. 

( 4) To secure the proper prices we have to grade the cotton and hold 
an annual auction. ' 

Difficulty No. (1) is not. serious, but cannot be ignored in a tract 
tvhere the cotton-growen cannot be described as generally hard•working. . 

No. (2) is more serious, though the risk is small as compared with the 
~vantage to be gained in the great majority of years. . 



No~ (3) is not serious a·nd can easily be overcome by· organisation~ 

No. {4) is isomewhat c~cW, sin~e; th011g4 we have . been able to 
undertake this work on a small scale, it is not possible for us to extend it 

'indefinitely. · Th~ cotton must b.e grown within reasonable carting distance 
of the scene ·of· our. auction-sale and this of course limits the area that can 
be sown. We cannot undertake to grade and sell the cotton of the whole 
colin try side,- and nO. one seems disposed to take up this work. ·It would 
.be a pity to drop this line of development since it ought · to bring in several 
lakhs of rupees in addiiional profits to the cultivators of this tract ; but 
the difficulties mentioned . above are taken together considerable, and 
unless we can find some way to overcome· the marketing ·difficulty, I , fear 
that we shall have to drop the-wor_k. 

10. In the improvement of ' t.he Kumpta cotton our· work has given 
substantial result. We now have a Kumpta cross cotton which year by year 
·gives a. ginniri.g percentage 2 per cent. better than ordinary Kumpta, denoting 
an advantage ·of 8 per cent. in the· ·quantity of lint, and we have a selected 
Kumpta strain· which,. with continued selection, gives a ginning percentage of 
3 to 4 per cent. better. than ordinary Kumpta, denoting an ad vantage of 12 to 
16 ·per. cent. in the quantity of lint. ·.· .. That such an advantage may be realised 
it is' necessary that the market should· be sensitive ; and how little this is the · 
case is exemplified by the following .facts. It is found -that in certain definite 
localities in the. Dharwar DistriQt, ;owing .. to natural advantages~ tho ginning 
percentage of the ordinary Kumpta cotton is, year by year, about 2 per cent. 
better than is the case over the great bulk of the area. where this kind of cotton 
is grown. · The buyers of seed cotton are aware that some advantage of ·this 

. kind exists, and will sometimes offer a rupee or two more per naga (1,344 lbs.) 
for cotton from those villages; but the real advantage_ would be r epresented by 
an additional value of Rs. 12 per · naga. With a market so little sensitive it 
will l1e realised that the advantage of a new cotton must be very large and 
obvious before it is possible to secure for the cultivator the fair price which will 
mak~ him:anxiousJo adopt lt.. . · 

. .. . .. \ . . . . -~ .. . 
11. In lower· Gujarat, ·where the ·ginning percentage' ·hf the cotton is 

already high, our efforts ·were directed. to improvement in ·the quality .of" the, 
lW.t~ and met with considerable success. Of the many improved strains which.· 
showed promise we finally selected three, of which two were hybrids and one . 
was a selected oottoJ).; and by 1909 we were putting out these cottons on a 
fairly. big scale. The lint of· these cottons was most favourably reported on 
both in Bombay and in England by the trade which expressed much satisfaction 
at the improvement effected. Our cotton had a staple of 1 inch and -was. 
reported to be good for spinning 305 to S25 when ordinary Surat cotton was 
good for 16i;) to 205, and our seed got a good name locally so that the culti•· 
vators were ·often able to get a better price for the produce, and once when we . 
arranged with a Mill-owner to take over the produce of 500 acres at a rate: 
5 per cent. in excess of the 'prevailing rate he expressed himself well pleased . 
with his bargain. It was then felt that the time had come when wo must be · 
able . to_ guarantee to the cultivators a better price for the cotton grown 
from o~r seed if we were to get our seed widely taken up. We therefore
approached the trade, and in 1911 a Syndicate. was formed in Bombay ·which 

·undertook to purchase cotton grown from our seed at 5 per cent. over current . 
market rates. · This scheme came into operation in 1.912 -when 1,167 bales of 
c~t?~ ·grown from our seed were purchased b~ the Sr_ndicate at a rate 5 per · 
cent. ur ·excess· of current rate, and though the operations were not free from 
difficulty the Syndicate and the cultivators both expressed themselves ·as weU 
satisfied. · In the following season some 17,000 acres round Surat were sown 
with our seed and about 6~000 bales of cotton were produced. · Early in this- ' 
buying season, however, difficulties arosE.', and the Syndicate declared .that .they . 
were being made to pay ·excessive prices. · The cultivators were certainly· very . 
much alive to the possibilities of working the arrangement in their own 
itlterest, and three main difficulties w_ere found to exist :-

(a) There was no authoritative means of deciding what was the 
· .ordinary current local price of seed cotton fqr the· day, and cultivators· 
A 108--2 . . 
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were apt to declare that they had bee~ offered such and suoh prices for 
·their cotton by local buyers, and to ola1m 5 percent. extra. The Syndicate 
questioned the reality of such offers, and it is certainly possible that looal 
dealers did offer a better price on account of the superior quality of the 
cotton and that the Syndicate was thus asked to pay the increment twice 
-over. 

(b) The Syndicate were under agreement to buy, but the cultivators 
were not under agreement to sell. The result was that on any dny when 
prices were low the cultivators brought in no cotton, while on any da.y 
when ordinary prices were high the cultivators brought in their cotton in 
-quantities and claimed 5 per cent. over the ordinary rate for the day. 

(c) The market in that season steadily fell, and all who held up stocks 
-suffered. As a result of these causes the arrangement for marketing this 
cotton broke down, and the Syndicate closed its operations. towards the 
close of the season. It was afterwards alleged that some of the clean 
-cotton, which arrived in Bombay and purported to be grown from our seed, 
was no better than ordinary cotton. . We did our best to see that no 
substitution took place and employed a large staff for the purpose, but it 
·was impossible for us to say that no substitution took place between the 
time when the seed cotton left the field and the bales of olean cotton arrived 
in Bombay. The Syndicate made a genuine attempt to help us in 
popularising this new s~ed, and our thanks are due to them, but the scheme 
-contained inherent diffi.oulties·whioh, in the circumstances of the season, 
resulted in a breakdown, _arid made it clear that it is the local buyer of seed 
cotton rather· than the cotton merchant in Bombay who dominates the 
situation. Since the breakdown of these arrangements the cultivators have 
been left to make their o wn arrangement for disposing of the produce of our 
~eed. They are glad to get our seed and recognise the superiority of the 
·cottons which it grows and can often get a somewhat better price for it ; 
but unless they can be certain of getting a better price the majority will· 
not take much troublP. to obtliin it, nor will they pay for it a price 
materiaUy .higher than they pay for ordinary seed at, the gins. 

12. From the above facts it will be realised that in the present condition 
of the cultivators and of the cotton market an improved cotton must have the 
following characteristics in order that it may obtain rapid J~Uccess :-

{1) The improvement must be in quantity rather than in quality. 
(2) The improvement in quantity must be considerable and obvious. 
(3} The cultivation must involve no additional labour or risk to the 

cultivator. · 

13. An improved cotton which has these characteristics has been found 
for Khlindesh and the neighbouring districts in Roseum (N. R.) cotton. It 
yields more heavily than the ordinary Kblindesh mixture, it has an advantage in 
ginning percentage of 3 per cent., denoting a further 9 per cent. increase of lint, 
it has a good colour which attracts buyers, and is a hardy and early maturing 
variety. The growing of this cotton is worth at least Rs. 6 per acre in 
additional profits to the cultivators in an area which grows some million and a 
half acres of cotton, and the cultivators have rapidly realised the advantage. 
We have far larger demands for this seed than we can supply, though we 
~barge more than double t11e price of ordinary cotton seed, and to meet this 
demand we have opened a large departmental seed farm and have 19 seed
growers.who grow our pure seed on an area of 732 acres. One lakh lbs. of this 
seed was sold during the past year, and we shall steadily increase the number of 
our seed-growers. In addition to our departmental efforts, some individuals 
and organisations are taking steps to produce this seed in a pure state for them• 
~elves. The success of this seed appears to be certain. · 

OTHER CROPS. 

.- 14. ~ have dealt with the case of cotton at some length since that ~rop 
;nas occup1ed a large part of our efforts, but the other ·crops have also rccetved. 
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considerable attention. Pure line breeding is being carried on in the case Of 
such crops ns wheat and jowari, and shows promise ; good varieties of wheat, 
rica and sugarcane have been introduced into tracts where they were not grown 
before and are likely to spread ; berseem and pulses have been introduced into 
Sind ; and there is a considerable demand for seed of many varieties at all our 
stations, which we do our best to supply; but having regard to the excellence 
and variety of the ordinary food crops of the country, to the circumstances of 
the cultivators, the organisation of the markets and the facts mentioned in -the 
next chapter, I am personally of opinion that at our present stage of develop
ment it will be very difficult to effect an improvement in the seed supply of 
.the common foo~-crops which will be sufficiently marked to obtain general 
recognition. Good cultivators do appreciate ths advantage of good seed, but in 
many tracts the average cultivation is so bad that good seed gets little chance of 
showing its value. To a farmer who keeps no accounts the nature of the season 
~nd the state of the market represent the determining factors of his profit or loss. 

CHAPTER III. 

CULTIVATION. 

15. Perhaps the most striking fact on our farms has 'been the steady 
improvement of the crops on them after some years of good cultivation. When 
've took over the land it was in all cases full of weeds and in a state of very poor 
tilth and condition. T.tte general superiority and evenness of our crops over 
the average of the surrounding tracts is now very marked and is mainly due to 
good, clean cultivation. The foul state of the black soils in the Deccan has 
been too often the subject of comment to need much mention now, but I may 
give a case which I saw this year in the Ahmednagar District. Bajri had been 
sown in the field, but had in Angust been completely choked out by hariali and 
kunda. I asked the cultivator what he intended to do, and he said that he 
proposed to harrow down the bajri and sow rabi jowari in September. · I 
pointed out that the rabi jowari was like1y to share the same fate as the bajri, 
·and he admitted this, but said that he had no means to clean the land. This 
occurred in a remarkably favourable season ; and there are hundreds of thousands
of acres of good land in the same condition. It will therefore be realised ·that
{)ur most vigorous efforts must be in the direction of better cultivation. Of 
course, if the cultivators really chose to tum out and work with a pick-axe in 
thtir :fields in the off season they could olean the land in the course of .a 
.generation. Some few energetic men do so, and some of tho richer land-owners
pay labourers to do such work; but the progress made is very slow, and the pace 
is not likely to increase. · 

16. To meet this case we introduced iron ploughs which do excellent 
work in cleaning the land. Even some years agQ we numbered the iron· 
ploughs that had been introduced by the ten thousand, and now the number 
introduced has increased so fast that it cannot be estimated how many 
are in use; but the number is very large. At the College farm alone 
implements worth Rs. 20,000 are sold annually, and a factory for iron ploughs 
established by Mr. Kirloskar in the Satara District turns out great numbers and 
sometimes sells as many as 500 in a month. Many Agricultural Associations 
stock iron ploughs for sale and hire, and some co-operative societies keep them 
fQr the use of their members. At our farms and at our implement dep6ts we 
keep pfoughs for sale and bire and we arrange for their demonstration and repair 
when necessary. The most popular kinds introduced are the Gallows plough 
for deep garden cultivation, the C. 'f.2 plough for somewhat less deep 
cultivation and the Sabul plough for comparatively shallow cultivation. In 
Sind the Egyptian plough has come into very wide use, and in the Konkan light 
iron ploughs are slowly spreading. The beneficial result of these iron ploughs 
must in the aggregate be very large .. 

17. Amongst other implements the disc and several other forms of harrow 
and hoe are doing good work and are on the verge of gaining -popularit;y, 
an iron scoop for levelling land is selling fairly well and the Olpad tbreshtn' bas 
been favourably received by the wheat-growers in the south of the Presiiiency. 



A small American seed drill is doing well for jowari, bu~ so far wo have noli 
found a euitable drill for sowing cotton which -will obviate the large losses 
which now result in many tracts from gaps in the sowing. Some years ago at 
an aoriculturalsbow in Belgaum I asked an intelligent <>ultivator what he liked 
best in the show and he pointed to a very fine pair of our bullocks which· were 
working a gallows plough really well. l entirely agree with him. and think 
that our most pressing problem for the near future is better implements and 
better teams. 

18. · For deep cultivation we introduced three large geared French ploughs 
which did good work to a depth of 15 inches, but were very slow, and last 
year we introduced a steam plough which has done excellent work. A full 
report on this subject has been made, and it will suffice to say, that for Rs. 21 
an acre it ploughed 770 acres of foul land to a depth of 16 inches turning up 
and destroying the dense mat of deep-rooted weeds. In spite of the in
experience of the staff and difficulties with both the quantity and quality of 
the water available for the boilers, it paid its working expenses, its charges for 
depreciation and 6 per cent. interest on capital outlay. A second steam plough 
has been ordered and will arrive shortly, and a small motor plough will this 
year be tried for lands where a steam plough could not work. 

19. Hitherto we have had little experience of cultivation in the East 
Deccan where the rainfall is very light, but ~t Ahmednagar we have tried some 
experiments in dry-farming. Our experience the~e has been that in a year of 
moderate rainfall typicaLdry-farming methods are of distinct advantage in 
conserving ·moisture, lll,lt that in heavy black soil even the most careful 
cultivation will avail nothing in a famine year. In the. year 1912-13 when a. 
badly distributed rainfall of 101 inches fell at Ahmednagar our crops failed as 
badly as those of the neighbouring cultivators. It had been proposed to open 
a station in the East Deccan to study further the question of dry-farming 
methods, but I think that the first thing to do is to classify the soils of the 
East Deccan and study their physical properties, and the question of starting 
a station to try dry-farming methods must be deferred till we have made this 
study and know what kind of soil we wish to seleot.. This matter is certainly. 

·of muoh importance to us, and I have reported on the matter and asked for a 
man to study soil physics. 

. 2.0. It is very difficult to say that at present there is any general marked 
tendency on the part of the cultivators in the direction of better cultivation." 
Such a general tende~cy is difficult to detect; but the introduction of the iron 
plough cannot fail to be of great benefit, and I believe that our work of 
propoganda is bearing fruit. I am assured that in Khandesh, at any rate, the 
high prices of cotton in recent years have provided the cultivators both with 
the incentive and with the means to cultivate better than of old, and that they 
are now far more careful ~ their methods than they used to be. 

CHA:t>TER IV. 

MANURE. 

21. The advantage of manure, like the advantage of using good seed, 
dep~nds largely upon the state of cultivation of the land, and it will be 
realised that there is little advantaoe to be gained from applying manure to 
land which is in the condition mentioned in tho last chapter. On clean land, 
however, our experience has been that in tracts and seasons of good rainfall tho 
·soil resp.onds very readily to a moderate dressing of farm-yard manure~ and t.hat 
the cultr~ators know the most profitable quantity to apply and the l'Jght t1me 
to apply 1t. I~ tracts. where ploughing is hardly practised the manu~e does not 
b~come we~l m1xed With the soil, nor does the wooden plough n;tlX manu~e 
With t~e so~ ~earl! as well as the iron plough which inverts the so1l, and thts 
defective IWnng Involves some loss to the cultivator. 

. 22. In tr~cts of light rainfall the cultivator of dry-crops sets little store 
by maDur.e, saymg that it." burns the crop." This too has been. borne out by 
our experience, and there 1s no doubt that in such tracts the dressing of manure 
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must be very light and must be judiciously applied, otherwise it may do 
harm. In these eemi-arid tracts cultivation is certainly of more importance 
than manure, and the practice of the East Deccan farmer is supported by the 
experience of the Americ!ln farmer of the dry tracts. 

23. In region'3 of good rainfall and in irrigated tracts it is oommon now~ 
a-days to bear much about the scarcity of manure, and as irrigation facilities 
extend this difficulty will increase. But it must be remembered that as 
compared with most other countries India is well off for farm-yard manure, and it 
is the cheapness of farm-yard manure in India which makes the introduction of 
artificials unnecessary in some localities and difficult in others. Still, given 
the necessary moisture and adequate cultivation, there is no doubt that the land 
can well do with more manure than it gets at present and to. provide for this 
state of affairs we have taken the following action:-

(a) We demonstrate the proper method of storing farm-yard manure 
in pits instead Gf leaving it in heaps exposed to the sun and rain, and we 
explain to cultivators the benefits of conserving the urine of cattle by 
running it into the manure pits or· by placing a layer of fine earth in the 
cattle byres. · . 

(b) We are actively preaching the practice· of green manuring. For 
garden crops, wheat and rice, san hemp is an excellent green manure and 
the people of some tracts are taking it up keenly. As regards rice this 
practic~ is of limited application since san hemp will not grow in a field 
where the moisture is excessive; but in such fields "dhainsha" can be 
substituted which will stand far more moisture, though it gives less 
bulk. . . 

. (c) We have introduced oil-cakes as top-dressing for garden crops in 
localities where they were unknown, and arrange for their supply in some 
cases where it is necessary to do so. 

{d) We have experimented with artificials, but have found that they 
will not pay for dry-crops. The only cases in which we are confidently 
recommending the use of artificials is in the case of sugarcane and irrigated 
potatoes. For sugarcane we recommend a top-dressing of sulphate of 
ammonia, and for potatoes a complete manure. The use of sulphate of. 
ammonia for sugarcane is slowly spreading and about 100 tons a year are 
now used in this Presidency, a large part of which is brought by the people 
of one village in the Sa tara District who are keen on it. The potato manure 
was only recommended during the past year, but is likely to become 
popular. It is probable that as our experience extends we shall be 
~ble to recommend artificials for 9ther .garden crops. In this connection 
It may be m$1tioned that an old ·student of the Agricultural College has 
taken up the business of dealing in artificial manures and undertakes 
considerable propoganda amongst the cultivators on his own account. 

(e) At Slirat and DMrwar, both tracts of good rainfa.ll, we have shown 
the extraordinarily good results that can be obtained by the application 
of night-soil and the remarkable length of time that its effect will' last. 
On suitable soil in these regions it is hardly too much to say that if a man 
will thoroughly olean his land and apply a heavy dressing of night·soil 
once in a generation he can continue, year by year, to grow fine crops of 
cotton and jowari with no more effort than is involved in the simple 
?perations of hsrrowing, sowing and inter-culturing. I am afraid that it 
IS too much to expect that in the near future the cultivators will generally 
adopt the practice of conserving this substance as is invariably done in 
China and Japan i but many .\Iunicipalitios now prepare ••·poudrette ", 
and its use is becoming common in places where no one would have looked 
at it a few years ago. We must 1ry to encourage its manufacture by 
Municipalities which now waste it. In some cases they are deterred from 
manufacturing it by a doubt as to whether they will be able to sell it, 
and to meet this difficulty I Lave recently offered to guarantee a Munici
palitY: sgai!lst loss ~P. to a small amount if they will undertake to make a 
start m this directiOn. 

A 108-3 
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. 24. It is of course on the Deccan Canals where the cultivators apply the 
most enormous dressings of farm-yard manure to sugarcane that the manure 
difficulty is most felt. Much of the manure so applied is wasted as a. result 
of defective cultivation and over-irrigation, and much of it cnn be replace:! by 
economical substitutes. We have recently published full information on the 
subject. 

- CHAPTER V. 

AGRICULTURAL EDUCATION. 

25. The detailed account of the Agricultural CoUege which is given in 
Appendix A makes it unnecessary for me to say much about this institution. 
Its buildings are now practically complete and its farm well organised. 
I think tl1at the facilities for agricultural study that exist there compare very 
well with those offered by efficient institutions in other countries, and I believe 
that it has established itself on a sound foundation. ·we should be glad to 
obtain more of the sons of large landowners throughout the Presidency, but 
considering the difficulty in attracting students which has been experienced in 
other parts of India we must regard ourselve~ as having done remarkably well 
in this respect. The fact that it turns out some 20 agricultural graduates every 
year and some 15 students who have beer. put through .a practical course of one 
year in order that they may :fit themselves to manage their own properties 
cannot fail in time to .make its influence felt on the agriculture of the 
Presidency. There is a .considerable demand by the public for trained 
agriculturists to manage estates, and we could find jobs for far more men 
than we have available to take them. Within the Department also there is 
work to be done which cannot be undertaken till we can provide trained staff 
for the purpose. 

26. The agricultural school at Loni continues to :flourish and to improve. 
The boys there receive a practical two years' course in agriculture, while their 
general education is continued with an agricultural bias. An oil-engine has lately 
been added which pumps water, chaffs kadbi and crushes grain. It is managed 
entirely by the head master and the boys. A carpenter's and blacksmith's shop is 
being added. The gain to the boys from this course is more than the practical 
instructio1;1 which they receive. Their outlook is greatly broadened and they 
are able to appreciate the possibilities of agricultural progress and the 
directions in which it may be secured. :Many of them return to their own 
hnds, others obtain jobs at the rate of pay far in excess of what they could have 
-otherwise obtained. Each boy who goes to the school costs Government about 
:B.s. 300, but in the majority of cases the gain to each boy cannot be less than 
.Rs. 300 a year, apart from the general gain to the communit\. 

27. The agricultural school in Sind has now been opened for two years 
and is doing well. The Kanarese school at Devihosur has just been opened, and 
that at Godhra in Gujarat is under construction and will, l hope, be opened 
next year. I think that there is a great future for such schools, and they are 
certainly liked by the people. The people of Chopda in KMndesh have collected 
money for the establishment of an agricultural school, and the proposal to 
establish there a school of less elaborate nature has been sanctioned by Govern• 
ment. A gentleman in the Konkao is providing funds for the establishment of 
an agricultural school in the Thana District. These schools will be opened 
when we can provide suitable bead masters; but at present the supply of 
agricultural graduates does not meet the demand. Last but not least 1 may 
mention that at Alibag, in the Kolaba District, Sirdar P. K. Biwalkar has 
established an agricultural school at his own cost and under his own supervi
sion, which is doing good work. It is not quite on the same lines as our school 
at Loni, but aims at giving to smaller boys an education of a more general 
nature, agriculture being th~ primary subject of instruction. An agricultural 
graduate is employed as Head Master and a good start has been made. If; 
. should prove of great bendit to the locality. 
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CHAPTER VI. 

AGRICULTURAL ENGINEERING. 

28. The work of the .Agricultural Engineer has been developed with 
energy and enthusiasm. Uuch has already been achieved, and there is great 
promise of future suooess. I have always anticipated that this line of work 
would give rapid results since it is a matter about which the cultivators have 
been profoundly ignorant. Two main lines of work have been developed, viz., 
water lifting and cane crushing by machinery and well boring. Water lifting 
by oil, gas and steam engines is rapidly becoming popular in parts of the 
"Presidency, and there are now a large number of pumping plants at work. 
Not only do these raise water from wells at a less cost than could be done by 
bullocks but their use bas the effect of setting free from an operation which 
rapidly wears them out a large number of bullocks and making them a':ailable 
for :field work. Further on river banks the use of such engines makes available 
for irrigation water which could not other,vise have been used. The number 
of such pumping plants in use on the Mulla-Mutha and Bhima Rivers is large, 
and the addition to the irrigated area is already considerable. S!lme of these 
pumping plants are of considerable size, the largest that I know of being one 
erected on the banks of the Sabarmati River, about 15 miles from Ahmedabad; 
which is worked by a crude oil-engine and is capable of irrigating several 
hundred acres of sugarcane. The Agricultural En~eer and his staff are 
engaged up to the limit of their capacity in designing and erecting suitable 
pumping plants to meet varying conditions, and in advising, and assisting 
owners in their management. They undertake the repair of engines . which. 
have gone out of order and train· owners to manage them properly. ~he 
public are making very full use of the ad,vantages offered to them. 

29. There are now at least 10 power-driven cane-crushers at work in the 
Presidency, which mark a very desirable form of progress. It is really deplor .. 
able to see the losses suffered by cane-growers on the Deccan Canals due to the 
primitive methods by which the excellent cane which they grow is handled. 
:Bullocks are worn out by exhausting labour and a largo part of the juice is 
lost through defective crushing1 while fo;r want of means to get the crushing 
done rapidly much of the cane has to stand over till it has deteriorated, and 
12 months' cane is frequently carded over till the end of the rains and occupies 
the ground for a full 18 months. The _advantage of power-crushers is so • 
obvious that the number is bound to increase, though at present want of 
capital, confidence and co-operation makes progress slo~. · 

30. .Boring.-Until the past year we hail confined our attention to the 
alluvial soils of Gujarat. We have tried several kinds of well boring tools and 
have found in the Musto borer an exceqent implement for working either by · 
hand or with a small engine. We have~ by our restricted operations extended 
over :five years, added to the irrigation resources of Gujarat an increase amount
ing to 900,000 gallons per hour; and most important of all, we have demon
strated the possibility of finding sub-soil water under pressure with fair certainty 
in large tracts. The matter has been reported in detail during the past year 
and has been considered by a special committee appointed for the purpose, bnt 
it may not be out of place here to state that in definite parts of Ahmedabad 
and Kaira we can guarantee water under pressure almost with certaintj at 
depth of less than 200 feet, and in other tracts where the strata are less regular 
and our shallow borings have met with varied success it is almost certain that 
water can be found at somewhat greater depths. At N adiad, a typical region 
of this latter kind, a boring of 600 feet made by the Sanitary Department 
passed through no less than six water-bearing strata. There can be little -
doubt of the possibility of turning Upper Gujarat into one large garden, and 
we have to see that this possibility is gradually realised. In Lower Gujarat 
where conditions are more difficult we have met with good success in· parts of 
Broach and Surat, and our latest success at Surat added a constant flow of 
14,000 gallons p31' hour from a. bore taken only ao feet below the bottom of an 
existing draw-well. In the Deccan we have had fairsuccessinlocating crevace 
water by means of Mansfield's automatic water finder, and in tapping it by 
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means of the Musto borer. Such supplies are not usually large nor are thev 
always under pressure, but the indications are distinctly promising on a small 
scale. ·we are now just beginning to prospect for water in tho shists, shales, 
sand-stone and lime-stone formations of the Southern Maratha Country • but 
the result remains to be seen. In localities where we can find at reasonable 
depths sufficient good wat,er for domestic and field purposes the gain to the 
people will be verv great; indeed I can hardly believe that any other develop
meJ,t will tend so ·muob to the well-being of the countryside. 

CHAPTER VII. 

MYCOLOGY AND ENTOMOLOGY. 

31. The prevention and cure of fungoid diseases usually involve care and 
expenditure, and here as in other countrie~, H is chiefly in connection with the 
more valuable garden crops that measures of this nature can be introduced. 
In the case of the valuable grape and supari crops, which suffer severely. from 
fungoid disease~, spraying has been found very beneficial and bas been demon. 
strated for some years past. 'fbe more advanced grape growers .are now takinoo 
~indly to sprayi:g.g and recognize its advantage and the supari growers ar~ 
becoming convinced and by patient effort will be induced to see where their 
advantage lies. In the case of sugarcane red rot is caused by defective drainage 
and spread by the use of affe·cted sets. ·work bas been dono to convince people 
of the advantage of using .dis~ase-free sets, and such sets have been supplied 
to cultintors in p.ffeoted tracts, but the primary cause of the disease is more 
difficult to tackle since defective drainage can only be remedied by a consider-

- able outlay. - . 

32. The steeping of jowari seed in a copper·sulphate solution as a preven· 
tive for smllt has given very good results and many persons have taken it up. 
This ·disease causes large losses in many parts of the Presidency and it is 
common to see fields where 20 per cent. of the heads are smutted. 'l'his year 
packets of copper sulphate sufficient to steep the seed for four acres of land 
were prepared in one anna packets enclosed in ~ wrapper' giving in three 
languages detailed instructions for use. Many were sold, and the purchasers 
are well satisfied with the results. The matter will be pushed actively, for it is 
possible by the expenditure of one anna to save an average loss of lis. 10 and 

' that too with a minimum of trouble. li the p1•actice of seed steeping could be 
generally introduced the gain to the cultivators would be far greater than the 
cost of the Department. 

33. In the matter of entomology the most successful practical result has 
been the clearing from a large area of rice land near Belgaum a local pest of 
rice hoppers which had devastated the crops for many years past and wns 
extending the area and intenEity of its ravages. Extensive operations of sweep
ing them up in drag nets were conducted over a period of four years by this 
Department with the support of the local authorities and the Belgaum Agricul
tural Association and with the assistance of locally raised subscriptions. The 
results have been consistently successful, and during tht> past year the hoppers 
were so few as to be negligible. In other directions practical results have been 
small. Here and there a swarm of locust hoppers has been stamped out, and the 
practical possibility of hand-picking caterpillars bas been ·demonstrated; but . 
with small and interlaced holdings the cultivator is seldom willing to take 
isolated action or to combine with his neighbours for a general campaign of 
this nature. The protection of stored crops offers a more promising field for 
activity. Practical methods have been found for protecting stored grain and 
potatoes against the insects which annually cause such large losses; and we 
shall endeavour to introduce them. 

CHAPTER VIII. 

MISCELLANEOUS. 

• 34. Permanent improvements to the land play a prominent part in the 
agricultural progress of any country, and it is satisfactory to note a con!iiderable 
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disposition on the part of many well-to-do land owners in this Presidency to 
lay out money on such. The efforts of this nature that are being made in the • 
direction of well-boring and the erection of pumping plants have already been 
mentioned, and there can be no doubt that the provision of irrigation water 
ranks as a prime necessity wherever it is possible. Apart from this the terrac
ing of land and the creation of field embankments is a very profitable and 
necessary form of improvement which is proceeding at a fair pace in some 
locaiities. The damage to crops from scour, the denudation of large areas of 
]and and the loss of plant food in the rain water that runs off the land all point 
to the necessity for remedial action ; indeed there are some tracts where the 
damage done is so general that such action may be said to be the .first real step 
in the matter of improvement. ·This question. has been studied during the past 
year and a note on the subject will shortly be issued. • 

The erection of wire fences to protect fields· from the trespass of wild and 
domestio animals and in particular of wild piga is another matter which land
holders are considering, and in some places extensive wire fences have been put up. 
The damage done by wild pigs is .enormous and wide-spread. This Department · 
has successfully tried poison against them, but this method is effective only in 
certain conditions and requires to be employed under careful control, so that it is 
not suitable for general adoption. Rewards are, I understand, offered for killing 
pigs but few are claimed. In some districts also gun· licenses are issued only 
on condition that the licensees shoots so many pigs in the year. The idea is 
good in both cases but the resUlts produced are almost negligible. The matter 
is so serious in many localities, from an agricultural point of view. that I cannot 
help thinking that the rewards might with adv~ntage be increased to a point 
which would produce marked resUlts and gun licenses issued freely on the 
condition of killing pigs. It is not only the actual damage that they do that 
must be ]aid to the charge of the pigs, but.also the loss of crops that the cultiva
tors refrain from sowing because they know that they will be serio11:sly 
damaged. . · 

35. There are other important matters of a gen~al nature that have 
been the subject of detailed consideration during the past year, notably the 
allotment and effective use of canal water and the provision of fodder for 
C6ttle in time of famine. In both cases I have submitted notes to the 
Committees which considered the matter. The whole question of ~attle-breed
ing and cattle-feeding also is one deserving mention, but I refrain from touch..: 
ing on it here since a cattle survey is now in progress and the matter will be 
separately J"eported on before long. I merely mention suc4 general questions 
because their consideration forms an important part of the work of this Depart
ment, apart from the purely technical matters which we handle. I have 
already endeavoured to deal with these latter and it· only remains for me to 
mention a few lines of work which folind no place in previous chapters. The 
:first that I would call attention to is the study of fruit-growing made at the 
Ganeshkhind Garden, which enables us to give valuable advice on many matters 
to fruit-growers. A second consists of investigations in ~he reclamation of salt 
land and the prevention of salt efH.orescence which has been carried on in Sind 
and in the Deccan1 and which led this year to a general survey of canal lands 
in the Deccan to determine their suitability for perennial irrigation. A third 
!s to be found in the improved process of gul-making which we have introduced 
mto many backward tracts. Not only has the furnace been improved so as 
to effect a large saving of fuel, but the quality of the gul has been so improved 
in some places that people assert that they now get double the price for it that 
they formerly used to obtain. In the most advanced tracts also progr~ss in 
this respect is going on. The use of the saccharometer for determining ripeness 
of cane is now appreciated by progressive cUltivators, and sacoharometers are 
selling freely. The annual short course that is held at the Manjri Farm on 
the subject of cane-growing and gul-making has become popular and is doing 
good. 

A 108-41 
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CHAPTER IX. 

PROP A.GANDA.. 

36. I have already mentioned that we now have a staff of four Divisional 
Inspectors, sixteen agricultural graduates and eight non-graduate fieldmen 
whose duty it is to assist and advise cultivators in their charges and to demon
strate and organise improvements. This staff gets in touch with a very large 
number of cultivators in their own villages, and, in addition, organised or 
helped at 10 shows and 111 demonstrations, during the past year. Some of the 
demonstrations on our farms are very largely attended and in the months of 
September and October last year, no less than 2,250 cultivators came from all 
over the Deccan to see tho College Farm, and special arrangements were made 
to accommodate them and to show and explain to them all that there was to . 
see. In addition to these demonstrations a trip was organised for a party of 
selected cultivators to show and explain to them instructive cultivation of an 
advanced nature in a more progressive tract. 

37. Our publications now amount to 66 bulletins and 61leaflets, of which 
the following are the latest :-

· BuUetins. 

(1) Bulletin No. 56.-Pres~nt state of the Dairying Industry in .Bombay. 
(2) Bulletin No. 57.~lniprovement of the indigenous Plough of Western 

. . India. · 
(3) Bulletin No. 58.-Priokly-pear experiments. 
(4) Bulletin No. 59.-Common Salt and its use as manure in the Konkan 
· Division. 

(5) Bulletin No. 61.-Sugaroane-Its cultivation and gul manufacture. 
(6) Bulletin No. 62.-The value of castration of Deccan bullocks. 
(7) B_ulletin No. 63.-Substitutes for rab. 

Bulletins in the Press. 

(8) Bulletin No. 60.-Note on Indi~enous Sugar Industry and Modern 
· · Methods of Sugar Manufacture •. 
{9) Bulletin No. 64.-A.lkali o~ KaJar Experiments and Completion 

· Report of Daulatpur Reclamation Station in 
Sind. 

(10) Blilletin No~ 65.-.A.list. of Dlseasei of Economic Plants occurring in 
Bombay Presidency. 

(11) Bu1letin No. 66.-Indig~nous Implements of the Bombay Presi• 
. dency. 

(12) Bulletin No. 67.-.A.n E"amination of the Seed Supply of the Shola• 
pur District. 

Leaflets (with Yernacular 'Ders£ons). 
(1) Leaflet No. 7 of 1913.-Cultivation of Potatoes in Bombay Presi· 

dency. 
(2) Leaflet No. 1 of 1914.-Hints on Fig Cultivation. 
(3) Leaflet No. 2 of 1914.-Bullook Feeding. 
(4) Leaflet No. a of 1914.-Manura ~or Potatoes. 

Leafle~f!.._~n the Press. 
(5) Leaflet No.4 of 1914.-The determination of zipeness in cane for gut

making by Brix: Saccharometer. 
(6) Leaflet No. o of 1914.-The Koleroga. disease of Betel palm. 
These are widely distributed. 
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In addition· to this form of publication the following agricultural journ~ls 
-n6w exist :-

{a) The Marathi Monthly Journal issued by the Deccan Aaoor.icultur~~ 
.A.ssocia tion. . 

(h) The Kanarese Monthly Journal issued by the Dharwar Agricultural 
Association. 

(c) The Gujarathi Quarterly Journal issued by the :Broach Agricultural 
Association. . . . 

The Department gives considerable assistance and support to these periodi~ 
·cals, which are now obtaining a wide circulation. Farther the Agricultural 
College Magazine, published in English, contains. mach useful agrioultnral 
matter and :finds a sale outside the circle im_mediately inte:~:ested in the College. 

. 38. , Six new Agricultural Associations have been registered bringing the 
number up to 56 and, though few of these undertake sustained or r!'gular 
operations, a good many of them stock implements, take· seed and distribute 
·our literature. The Agricultural Shows held are mainly organised. by these 
Associations usually with the assistance of local officials. Their activities are 
-distinctly beneficial. .,, 

39:· The connection between the Agricultural and the Co-operative move
ments is becoming much closer. Not only are there Co-operative Societies 
organised directly for agricultural improvements, such as Dairy Societies, Cattle 
:Breeding Societies and ~eed Societies, but many of the Credit Societies are now: 
proving admirable bases for agricultural propaganda. To mention two · case3 : 
-the Hulkoti Society has taken up. the steeping of jowari seed against smut and 
has been active in introducing to its members Cambodia Cotton and ground
nuts ; while the group of Societies round Malegaon st~ok improved implements 
for sale and hire, have induced their member3 to dig pits for the proper con
servation of farm-yard manuie. These latter Societies have not only grown· 
Roseum (N. R.) Cotton supplied by the Department but have arranged to grow 
and keep pare their own seed supply. They have further applied for and will 
shortly engage a man to direct and expand their activities for the improve
ments of their agricultural methods. Developments of this kind are a most 
_promising sign of the times. • 

40. I think that we may claim to have established olose relations with 
the cultivators ~ the regions where we have had most opportullity of· workincr. 
There are still regions where the existence of the Agrioultural Department is 
.hardly known, and there is much work of this kind that remains to be done; 
bnt I am satisfied that the progress has been· satisfactory in relation to our 
present capacity, and the general publiQ- certainly bears us the greatest good 
will. 

41. I have not attempted in this·· report to single out for appreciative 
mention the individual work of any members of the Department and prop!lSe 
this year to limit myself to an expression of deep regret for the retirement 
.and subsequent death of Mr. Yashvantrao Nilkanth 4-naiidkar, Personal 
Assistant to the Director of Agriculture, who has served Government faithfally 
.and efficiently for thirty years. 

I have the honour to be, 

Sir, 

Your most obedient Servant, 

G.-F. KEATINGE, 
Director of Agriculture. 
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APPENDIX A.. 

No. 2364 ow 1914-15. 

PDMa, .Agrieull•ral College : 
Po011,, 6l1 .A•gm 1914.. 

F.rom 

To. 

Sir, 

HAROLD H. liANN, D.Sc., P.I.O., 
Principal, Poona Agricultural Oollege ; 

TBB DIRECTOR o• AGRICULTURE, 
· Bombay, Poona. 

I have the honour to submit herewith the Report of the Poona Agricnltural College ior the 
year ending 3oth J"une 1914. 

CoLLKGll BUILDINGS. 

2. The year under re~rt is the sixth since the establishment of the College as a separat-e 
institution. It bas had the use of the whole of the new buildings during the year, except the 
hostel, which though ~ to be rea:ly in September 1913, and occupied in its unfinished 
state by students, is not even yet quite completed,-as the sanitary arrangements have been. 
yery mucli delayed. 

UnvnBin AGRICULTUB!L CouBSl!l. 

3. The University Agricultnral Course, ·to which the main energy of the College is 
de.,oted has now been in operation for several years. Though fairly satisfactory, it bas heeJl 
subjected to much criticism during the year....-the latest being from Sir Alfred Hopkinson who 
-wisited the Co1lege on bEhalf of the Bomba} University in November 1913. With regard tn 
this course he writes as follows :- · 

•• It appears to me desirable to consult with the authorities of the College at Poona. 
88 to the ~sibility of reducing the number of University examinations in this subjeet.
The constant pressure of impending examinations may interfere with steady practical 
work, and in view of this the second examination in Agriculture might perhaps. be 
omitted. The first examination wonld deal with the general scientific snbjects, and the 
two other years of the course would be devoted to Agrieult;ure and the special Agricultural 
subjects which will be included in the final examination. Possibly arrangements mi~ht b& 
made for recognition of the Science courses in other co1Je.,"'CS where Chemistry and Botany 
are taught, as providing what is required for the first· year. In Ahmedabad, for example .. 
there are excellent laboratories for Chemistry and Botauy, and a Special Professor of 
Botany has been appointed, and in the D: J. Sind College a professorship of Biology has. 
been established. A similar question will arise with regard to the new Science Institut& 
at Bombay, when opened. . 

"At the same time the question of allowing sonie optious in the subjects to be takett" 
at the final examination could be eousidered, having regard to the character of ~e 
practical work in Agriculture which different candidates would be h"kely to take up after 
'lbbining a de~. 

"I also desire to point out the advisability of encouraging Post-Graduate stndy in 
the Agricultural College. The foundation of scholarships or fellowships to encourage 
Post-Graduate study and research in this subject; is most desirable. I believe that any 
benefactions which might be given for the establishment of such scholarships would be 
likely to lead to results of real value. The development of the Agricaltural College 88 &_ 
centre for agricultural research and information, 88 well 88 for training students, should be 
fostered in every possible way.'' 

It is prubable that a Committee will be appointed in the near future by the Bombay 
University to consider in eo-operation with the college authorities, how far effect can and· 
ought to be given to ~ir Alfred Hopkinson's proposals, and what other modifications should be 
made in the arran.,.oements. · · 

Suon Co1111SB. 

4. The short course, start.ed five years ago, as an addition to the College work, is intended 
for farmers' and landGwners' sons. For this the sole qualificatiiJm are that the student should 
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know English and have a fairly good gl!nera.l education. The training given ia essentially & 

practical" one, and is designed to give· the men as good an acquiantance as possible with the best 
methods of agriculture applicable to our areas. There was at first some doubt as to whether 
there was a r6al demand for this oourse, but this is now entirely dissipated, and the number of 
the BUitable students tends to increase. The actual number of students attending the course 
has been as follows:-

1909-10 ••• 4· 
1910-11 ... ... 1~ 
1911-12 .... ... ..,..= 13 
1912-13 

~·~ 15 
191S-14 ' 10 ... . .. . .. 
1914-15 ... 22 

CoLLEGB SuFF, 

5, The sta:O: of the college bas su:O:ered no pcrmanl!nt losses during the year but, owin17 
to leave and other arrangements, there have been a number of temporary changes. Professor 
.J. B. Knight_ after continuous and devoted service since 1907 went on two years' leave to 
America. in Aprill914, -His place as Professor of Agriculture bas been taken temporarily by 
:Mr. P. C. Patil, L. Ag., one of the most brilliant ~raduates of the College until September 
1914, while aa.o Saheb G. K. Kelkar, for long Assistant Professor will .wt fur Professor 
Knight during the remaindel,' of his leave. It gives me great pleasure to note that the 
Professor of Botany, Mr, William Burns has been honoured by the .I.Jegree of Doctor of Science 
lly the University of Edinburgh for research work during the past year. Dr. Burns was on 
privile_ge leave during the college·. vacation in April and May 1914. The Afsistant Professor 
(If Botany (Mr. H. M. Chibber, M.A.) was appointed to act as Professor of Botany in the 
Gujarat College, Ahmedabad, during the early part of the year under report, and after his 
l'eturn acted for Dr. Burns, in addition to his own duties, during the latter's leave. 

The new position of Assistant Professor of Dairying was created during the year, and 
Mr. E. W. Horne, who has been for some years Manager of the Government Civil Dairy, 
Kirkee,~now become the Agricultural Colleg~ Dairy,- has been ap_pointed to the position .. 

· The oldest member or' the staff of teachers, Mr. D. D. Sanga, G. B. V. C., Lecturer in 
Veterinary Science, whose work dates back to a period long before the college was a separate 
institution, retired during the year. He had given long and devoted service in his subject. 
His place was taken by Mr. F. Gracias, G.B.V.C., while Mr. B. B. Joshi, G.B.V.C., was 
appointed as Demonstrator in Veterinary Science. Both of these are experienced teachers of 
the subject. · 

Ml'. B •. S. Patel, B. Ag., Assistant Demonstrator in Agriculture was granted a 
University Scholarship by the Bombay University, to go to England for the purpose of 
studying Dairying and Cattle Breeding, and his place was taken by M:r. R. S. Inamdar, B. Ag. 
At the end of the year an additional post has been created among the demonstrating staff on 
the college farm, and Mr. K. S. Kulkarni; B. Ag., bas been placed in the position. 

STUDENTS. 

6. The number of students this year is slightl.v higher than in 1918, but the increase has 
been wholly among the students of the Short Course. 'l'he actual figures for the past six years 
.have been as follows:- · ' . 

1909. 1910. I 1911. 1912. 1918. JolylD14. 
.. 

:First year students ... ... 38 36 38 38 43 36 

:Second year students ... ... 26 33 24 2i 25 81 

Third year students ••• ... 39 27 28 22 26 27 

. Short course students ... 4 12 13 15 15 22 

.Special and Post-graduate students. 1 2 1 2 1 1 

-----
Total ... 108 110 IOL 104 110 117 



The students durincr the' last five years inclUded hi the above "tab1e have eome from the 
f~llowing parts of India~- - . . · 

(Deccan ••• 
I Southern Mar&tha 

:Bombay Plellidenct ••• -{ Country and Konkan. 
· ·I GujanU; ••• 
. LSind ••• ••• . 

Easte:m Bengal and As'l&m ••• • ••..• 
"'Central Proviuces... · · -· ... 
Bengal ••• ••• • •• 
Central India .. • ••• • •• 
Nizam•s Dominions ••• ... 
South India and Ceylon ••• . .. 
Burma~-~ ••• .. ••• . .. 
United Proviuces ••• ••• • •• 
"»era: •.• ••• ••• • •• 

1910. . 

32 

85 
18 

6 
8 

-· 2 

... 
-· 

19 1. ' ,. l912 •. 

28 

. 3' 
:.-s 
4 
2 

O.t• 1 

1 

2 
9 

. .. 

r .. 25 
.. .25'' 

8 

s 
2 

14 
I . .. . .. 

1913. 

.28 

29 
27 

• 4 ... 
1 

3 
5 

11 
1 
1 

19U. 

23 

38 
23 
8 

3 
'7 
12-. .. 
2 
1 

• Arranged according to the castes or classes from which they co~, the studeu s stand 
• as follows :-

1909. 1910. I .1911. 1912.. 
J 

1913. ~ ·19U: 

.. . 

rabmins ... . .. 68 6-J. 54 45 45 43 
th&s ... . .. 4 6 8 4. 5 5 

. gliyats ... ·-· 5 G :; 2 5 4 
tidars (GUjani.t) ... ... 1 4 5 t 3 2 2 
ahomedans ... . .. 7 7 4r 10 10 17 

&rsia ... . .. 1 2 .4, 9 9 13 
masums ... ... l 1 .. 1 ... . .. . .. · .. 
thers ... ... 19 21 25 . 30 33 3:?. 

7. These students may be divided into three classes:-
(a) By far the larger number are qualified to study for, aud intend to take, the a.,crri

cultural degree of the Bombay Uni'fersity. The qualification on which ~he Bombay 
University insists, namely, the Previous Examination or· its equivalent, is insisted ou_in. 
the case of practically all students from the Bombay Presidency itself, and no student 
can, of course, appear for the U Diversity Agricultural degree without it. · 

(b) The second clasS consists of a few students who are not admissible to the Univet'
sity Examination, but who are tuing the re.,.ular course along with the first class of 
-students. These exceptions arose from the ~ that it has bean decided by Government 
to allow scholars to be reoeived from: Sind who have only passed the Matricu1atiou. 
Examination, provided that they were to receive the same eour.ie, aud pass by the same 
standard as the University demands. Under this raling, etudents have been received 
every year since 1908. At the same time some applications were received from other 
Governments in India and Ceylon to be allowed to send students and from private persons 
outside tho Presidency for ailnistiion to the college, where the applicants were ~ot fully · 
qualified for the University coune. Where there was evidence to show that such students 
could properly follow the course a small number have been admitted as follow11 :-

Admi~ ...,....I...,_ Admitted Admitted .&.dmnted 
in m m in in in 

1909. . HlO. 1911. 191.1. 1913. 191'-

lJengal ···- ••• . ... .... . .. ... . .. . .. . .. 
Eastern Bengal and Assam ... 2 ... . .. ... . .. . .. 
N'tzAm's Dominions ... ... . .. ... . .. . .. . .. 1 
Sind ... . ... . .. 1 1 1 2 1 % 
Bombay Prasidency and Native . 

States (Subordinate) ... ... 2 3 . .. . .. 2 
Ceylon .•. . .. . .. ... ... . .. 5 . .. . .. 
Goa ·- ... . .. .... 2 1 . .. . .. . .. 
United Provinces ... ... . .. ... . .. ... 1 1 
Central India States .•• ... ... ... . .. . .. ... 1 -
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(c) In the third plaoe, we have the short course students already referred to The 
places n·om which they come are &s follows :-

Deccan ••• ••• ••• ••• 8 
Southern MIIJ'Iitha Country ... 4 
Gujar4t •••, ••• ... s 
Niz4m's lJominions ,., ... 6 
South India •• • • •• ~ 

, Central India ... . .. 1 
Bombay ... ... • •• 
Sind ... 2 
Berar ... ... • •• 1 

. As bas already been stated, this course is not a qualification for Government service in· 
'British India, and the large majority of those who take it, do so with the intention of putting 
their training to advantage in actual farming. We have this year, for the first time, two boys· 
belonging t-o the Talpw·s of Sind, who have jdtted this class, · · 

8. In addition to these classes, we are being occasionally requested to undertake the 
training of men for special purposes, For the last two years W/3 have had a young man with 
us i,n training for botanical work under the Department of Agriculture, Burma. We have at 
present a man under training for special botanical work under the Department of Agricultlll'e, 
Travancore, 

UNIVERSITY AND OTHER Ex.unNATioNs. · 
. . 

9, At the University Agrichltural Examinations held in 1914, the number of candidates
£hown in the following list were presented, with results, as indicated :-• 

.. 

Sent up, Passed. Failed. 
Perceutap 

of 
) 

paaaeB., 

First Examination in Agriculture 
. 

84 26 8 76·4) ... . .. 
Second Examination in Agriculture ... . .. 20 17 3 85· 
'Bachelor of Agriculture Examination ... ... 23 ~ 18 6 78·3 

The results ?"e fairly ~atisfactory. 
" . A. special College Examination of the students (referred to above) not entitled in take the· 

University Examination, was held in February and March 1914 with the following results:-

Presented. Paeaed. Failed. 

First Examination in Agriculture ... ... . .. 3 2 1 
Second Examination in Agriculture ••• ... . ... 6 6 ... 
Final Examination for Diploma in Agl'iculture ... ... 3 3 , .. 

9A. The number of students who passed through the regular course at the college, and1 

succeeded in obtaining the University degree or the College Diploma (which is of tbe same 
&!andard and represento;~ precisely the same character of man) is as follows during the past 
SIX years!-

Degree. College Diploma. Total. 

Entered. Pa11ed. E•~J P-< En tared. Paucd. 

1909 ... .... ... 34 26 ... . .. 3t. 26 
1910 ... ... ... 39 36 . .. . .. 89 36 
1911 ... . .. . .. 22 20 s () 27 25 
1912 ... . .. , ... 27 22 1 1 28 

I 
23 

1913 ... . .. .. 19. 14 4 8 23 17 
19i4 ... f . .... ... 23 18 3 3 I 26 21 ' 

--· 
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The cause of the apparent falling off in numbera is largelY, if not entirelyt aue to the 
transition from the old course in Agriculture to the Dew one which came into force in 1909. 
There was an accumulation of studente who bad started the old course and were not able 
without much e::s:tJa work to reach the standard of the new one. Thus there were many 
lailures in 1909, and these appeared again in 1910 and swelled the numbers abnormally in that 
year. Again there was rather a rush into the course in 1906 and 1907 when the demand of 
the Agricultural Department for men, who were not then available, was very great. Since that 
time matters have become normal, and the number who appear for the final examination may 
be taken to be, normally, from twenty-five to thirty. The number who appeared and paased 
in 1913 was exceptionally low owing to a very severe Univel'!!ity first year's examination two 
years before (in 1911), buUhe number has become normal again in 1914. · 

SCBOLABSB.IPS. 

· 10. The. 'number of scholarships offered by Government at this college is now fifteen 
per annum. Candidates must have passed the Previous Examination of the Bombay University 
or obtain the certificate from the Principal of an Arts College, which the Bombay University 
now accepts instead of that examination, and are selected by the Director of Agriculture in 
consultation with the Principal of the College. They are· given by preference to the sons of 
cultivators and are awarded for the three years:. occnpieil by the course. The Director of 
Agriculture is empowered to extend the tenure of . the scholarships to fonr years, and give a 
limited number to Matriculates, who afterwards will join this college, for study in an Arta 
College. During the last' m• years scholarships have been aw.arded to candidates hom the 
various districts as follows :-, 

1909. 1910. 191L 191J. 1913, 1914. 

Deccan ... ... ... . .. 2 5 6 2 2 
Southern ~tha. Country I" 3 3 3 2 3 4 
Gnjartit ••• . ... 2 s 6 . .. 2 ,4 
Konkan ••• ... . .. 1 2 1 . .. 1 5 

- 11. 'l'he students from Sind are on a different basis. They are appointed bv the Com
missioner in Sind, and are not required to have passed the Previo~ Examination in every. case. 
We hav~t now at the College, three such scholars hom Sind in the first y~. one in the second 
year and none in the third year. · · · · • 

12. Otber.Governmenfil'and the public bodies have utilised the College for the trainiuoo of 
scholars. The number so admitted since·l909 has been as follows:- · ,b 

19;9. ·I 191~~1 191J.. 1913. I 19l<l. 

Government ·of Eastern ·Bengal 
and Assam ... . .. 2 . .. ... ... ... . .. 

Baroda Government ••• ... 2 . .. ... 2 ... 
I . .. 

Sangli State ... . .. ... 1 ... . .. 1 . .. 
J amkhindi State . ... ... .... ' ... .. ... 1 1 . .. 
Porbandar State ... ... . .. . .. 1 ... . .. . .. 
Kotab State ... ... ... . .. 1 . .. . .. . .. 
Vithalgadh State ... ... . .. ... 1 . .. . .. . .. 
Jamn~crar State ... ... . .. ... 1 . .. ... . .. 
Lingtiyat Education Fund ... 3 1 ... . .. 2 ·-· Ceylon Government ••• , .. ... . .. -· 4 . .. -·· Bansda State ... . .. ... ... .. . 1 ·-- ... 
Rajpipla State ··- ... -· . -~ ... . .. 2 . .. 
J unagadh State ... ... .. ., ... ~ . .. . .. 1 . .. 
Dewas State ' 1 ... ... ... ... ... . .. -·· 

I Indore State ... ... ... ... . .. . .. . .. 1 
Mysore ... ... ... ... .. . . .. . .. 1 

LtBRAlLY. 

13. The growth of the Colli!ge library is very satisfactory. Seven years ago it did not 
exist. On the separation from the College of Science being completed, a number of books 
(chiefly old and out of date) oa Agriculture, Botany and Veterinary Science were handed over 
to us and formed a nucleus for the future. A e~ial grant of &s. 6,000 per annum was made 
m 1909 for library pnrpo~es, and was continued dUring the two following years. Since that 
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time the annual grant has been Rs. 2,500, With the fllllds thus made .available and a number 
ofjresentations of books. the library bas rapidly increased. The number of books in it at the 
en of the last si:r years has been as follows:-

1908-09 ••• 
1909-10 ••• • •• 
1910-11 ... • •• 
1911-12 ••• • •• 
1912-13 ••• 
1913-14 

• •• ... 
••• ... 

1,182 
• .. 2,780 

4,000 
5,040 

... 5,943 
6,840 

It is fairly consulted, not only by college students, but by gentlemen from all parts of the 
Presidency, and every effort is made to make it. incraasingly useful to the publio., 

CoLLEGB QuARTERs; 

14. The college quarters have been completed during the past year with the exception 
of the sanitary arrangements, which are still in the hands of the Engineers. The quarters seem 
very ~;atisfa.ctory on the whole, and are much appreciated by the students. The Superintendent 
Mr. D. L. Sahasrabuddhe, B. Sc., L. Ag., h~ managed the hostel e:x:.ce~ently and with great 

• tacli. The fact that such a large proportion of our students are resident, 96 out of a total 
of 117 students, makes the college hostel a real centre of college life • .. 

Last year in my report, I referred to the delay in the completion of the sanitary scheme at 
the college, with special reference to the college hostel. I regret to report that it is not yet 
completed though at last the matter is vigorously in hand. I feel that it is more by good luck 
than good management that w~ have escaped serious results, as the whole place has been bui.It 
in anticipation of such a sanitary .scheme, and the makeshift arrangements we have had to make. 
though the best under the circ~mstances, have been by no means satisfactory. 

EMPLO'!KBNT OP GRADUATES. 

15. The demand for agricultural graduates is increasing, and there seems no~ little 
trouble in placing the good men. As I write I have several applications in hand for men, to 
:fill which 1 have difficulty in :finding satisfactory candidates. Of the past students of the· 
regular three years course who have been employed or arranged for during the year, the direc
tion of activity is as follows :-

:Bombay Agricultural Department 
:Bombay E:xecutive Government service 

... 
:Baroda Agricultural Department ••• 
Other Native State Service ••• 
Agricultural Departments of other Provinces 
Private Employer ... 

.... . .. ... ... . .. ... ... . .. 
Employed on their cwn land or in conneotion with industries, 

depending on agriculture . - . _ . ... ... .. . 

7• 
1 
2 
5 
2 
1 

1 
As I wrot-e, negotiations are proceeding for placing two or three othem in private or semi• 

private service. _ 

CoLLEGE D.uRY. 

16. During the year the Government Civil Dairy at Kirkee has been plaoed under the 
control of the college and the Mana!rer of the Dairy ha.s become Assistant Professor of Dairyin~. 
This has been used for several years 

0

as a teaching centre for dairying for the students, but 10 
future it will be available in greater measure than hitherto, as this will b cnow recognised as 
one of its primary functions. It is being modernised, and brought up to date for the purpose. 

VETERINARY DISPENSARYo 

17. The District Vetel'inary Dispensary at BUmburda has beeen carried on as a college 
Dispensary during the year. Charge of the dispensary was in the hands of Mr. D. D. Sn.nga 
G. B. V. C., till August 9th, 1913, when he retired. Since that time J\fr. F. Gracias, G. B. V. c., 
has been in responsible charge, assisted by Mr. B. B. Joshi, G. B. V. C., as Resident Veterinaty 
Officer. During the year. there has been a distinct increase in the number of patients. A total 
of 1,059 animals were treated (as against 846 in tb.e previous year), of which 404 were in
patients and 655 as out-patients. The daily average attendance of in-patients was 15·9, and of 
out-patients 8·7. Of those treated 510 were agricultural animals. Out of the 1,059 case11, 513 
were treated free. Among contagious diseases, there were twenty-three cases of suspected 
rabies in dogs, of which thirteen proved to be rabid. A large number of casas of foot and 
mouth disease were treated in Connection with an outbreak at Kirkee and at M&njri, Two 
cows were treated for rinderpest and utensive inoculation undertaken on surrounding dairy 
farms. Au outbr.Jak of luuro"llagic 1epti~mia occurred near .Manjri. Four animals were 
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·treated but all died. Preventive 1n<!culation wa!l undertaken in the surrounding farms. 
Animals were also treated (dogs and a cow) for piroplf1111101i.. All these cases were reported 
at once to the Superintendent of the Civil Veterinary Department. The Superintendent, .Civil 
Veterinary Department, inspected the dispensary on lone 23rd, 1914, and the Deputy Superin. 
tendent on luly 7th, 1913. The Dispensary has just opened a shoeing forge during the last 
month of the year under report. . . 

Omn, VA.TTBRB. 

18. During the year under report. the college undertook the responsibility for the lonrih 
time of giving the short three weeks' oonrse in agriculture which all the junior members of the 
·Indian and Provincial Civil Service have to take. It was attended by eleven. members dlll'ing 
the present year, and the teaching was undertaken . by Profes110rs Knight and :Borns, and 
my~, while the Dire.!tor of A:,O'fic!llture, and the Agricultural Engineer to Government also 
assisted. . . . . 

19. Tha staff have worked well, and aue doing a consiclerable amount of research, and 
also C1f demonstration work in addition to their own duties. I may repeat what I said last 
year that the College tends to become every year more and more of a centre for activity in 
connection with agricultural improvement and the dissemination of agriooltural information • 
It has hence been visited by a constantly increasing IUUilber of landlords· and other interested 
gentlemen on the one hand, and on the other by large crowds of cultivators. For nearly two 
months in September and October 1913, large parties were brought almost daily to the college 
farm nnder arrangements anggested by the Commissioner of· the Central Division. Every 
.effort is made to stimulate this p•blio interest, as it iii felt that the permanent aucoess' of the 
institution must largely depend on the exl;ent to which it can be maintained. · 

I have the honour to be, , 

Sir, 

Ymir most obedient Servant, 

HAROLD H. MANN, . 
. ?rincipal· 
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APPENDIX :a; 
• ACCOUNT Ol!' TIJE VERNACULAR AGRICULTURAL SCHOOL, LONl, 

POONA FOR 1918-191 •. 

The Vemacular Agricultural School was established as an experiment, the object of wbioh 
was to give a thoroughly practical agricultural tl'8ining to boys who belonged to good 
BUbstantial village families; and whose object in life was to cultivate and manage their own 
land. With this conception in view it was opened in Poona in June 1910 as a boarding 
school and 'ftith a course of two years for boys by preference between *be ages of HI ud 16 
'Who bad passEd the fourth Marathi Standard at least; It is placed. under the oontrol of th& 
Princiral of the Agricultural College, but is quite independent of the Colll'ge, with an 
agricultural graduate as head master. · 

During the first three years of the existence of the ecbool, it was worked in close 
Connection with the Agricultural College. A portion~ of the College farm was used for the 
practical training of the boys, and the school was held, with the boarding arrangements; in a 
hired bungalow at Kirkee. · ·This was always, however, looked upon as tempor&J·y arra.ngement, 
and buildings had been under erection for some time an a piece of land under much more l'Ul'a), 
conditions near Loni village about eleven miles from Poona. These buildings have become 
:ready during the present year, • and the whole school wali transferred to the new site in 
November 1913~ where it has been carried on since. , . 

· In laying out the :ne~ sehool an attempt has bee~ m~de to make it as m~ch like a large· 
cultivator's tDada as possible, . and, hence, to emphasise 1loS much as possible the purely 
agricultural atmosphere of the place. The area on which the boys work amounts to twenty• 
nine acres, immediately :r~mnd·, the echool, contains land suitable for many varieties of 
cultivation, with and without ~gation, and a small fruit plantation ia being laid out. A 
small oil-enaine for pumping has been installed with which the boys will have to become 
familiar, an4 in vie~ of the rapidly increasing number of such plants in the tracts from which 
the boys oome, this knowledge is likely to be important. 

The boys at present in the school number 41 derived from the 
as follows :...,; . 

Poona • 
Sat tara 
Sholltpur 
Ahmed nagar 
N4sik 
Eaiit Kh4ndesh 
Ratrutgiri 
Thana 
Belgaum 
KolMpur State 
Sltngli State 
J"anjira State 

••• ... 
... 

Aundh State 
Jamkhandi Hate ••• 
Berar 
Other States 

. .. 

... ... .... ... ... 

... 

... 
.Arranged according to caste, tho boys stand as follows :

' 

Muathas ... . .. 
Brahmins ••• ... 

... 

... 

... 

Ma.ratbi speaking districts-

let yeez. 2nd yeez. 

2 6 
1 3 
1 3 
1 ... 
5 4 
1 
1 ... 1 ... 1 
1 
2 
1 .... 
s 
3 ... 1 
1 ... 

lat yeer. 2nd year. 

11 

12 

·7 

11 

1he head master has been, as in tlte previous year, :Mr. K. M. Pawar, B • .Ag., and be has 
put great enthusiasm and energy into the work. Such success as the school bas attained ia· 
largely due to bim. He has been arsisted during part of the year by l\f r. R. D. Khandekar 
who was placed at the school for training, with a view to becoming head master of an agri
cultural school founded and opened by Sirdar P. K. Biwalkar at AJibag in the Kolabn District. 
At the end of the year another graduate Mr. J. G. Naik, B. Ag. who is intended to be bead 
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master of another agricultural school in the Panch MaMls, has been placed at Loni . for 
training. These have taken to the work with enthusiam also and promise to make very 
successful head masters there. 

• The echool has been surported by a number of local boards during the four years the 
school bas been in existence and subsidies have been received af follows :-

1910.11. 1911-12. 1912-13 • ~ . 
. . 

Rs. Rs. a. p. Rs. Rs. 
East Klul.ndesh ... .. 200 200 0 0 72 .... 

7~0 Poooa ... ... ... 225 ······ ... 
Nalsik ... ... ... 250. 250 0 0 216 288 
Ratnligiri . ... ... .. 250 . ...... 216 . .. 

116 2 1 432 504 Sl1talra ... ... . .. ... 
Shollipur .. . ... ... . .. 50 0 0 420 504 

100 0 0 840 Ahmednagar ... 
:J 

... . .. 
I 72 14-t. Thana ... . .. ... 
I ······ .. 

:BtJiipur 
Kolaba 
Belgaum 

... ... . .. ...... 72 . .. 
72 

72 

The curriculum which was very much of an experiment· ~~ot starting, on the whole has 
proved, with modification in detail, a considerable success. n involves, as was expl.Uned a year 
ago, at least half the working time being spent in farm work, or in gardening, in dairying or in 
other a,ooricultural operations. Tb~ boys do practically all the work in. the ]and allotted ~ 
their nee, and they have almost entirely produced the food, except the gram and pulse used m 
the schooL The school work, more properly so called, consists of arithmetic, more especially 
including farm accounts on the one hand, and mensuration applied to agricultural purposes on 
the other, nature study largely taught practically, writing and reading, geography of India, 
especially in relation to crops, the principles of agriculture, and two new subjects (1) village 
life, including sanitation, hygiene, and secondary occupations suitable for villages; and (2) 
what we call • citizenship', which includes questions of how to obtain money by taka vi, by 
co-operative credit, etc., and in addition, the system of local and village government in this 
part of India. · . . 

The number of applications for admission to the school bas been largely in ex<iess of the 
number which we can receive, hut they are subjected to a 'rigorous selection, and admission is 
only granted to those who belong to the classes which we want to have, namely, those families 
who are themselves cultivators, or who are smalll~d-owuers where the boys are intended to 
devote this life to work in connection with l~d- This rigorous selection results in considerable 
variation in the number admitted. There is always, moreover, a considerable lmkage at first
as the course is a bard and practical one, and unless a hoy is ready to work on the land at what 
some consider menial occupation, he does not want to stop. It ia, ia my opinion, of course 
essential to maintain this tone if it is to se"e the purpose for which it is intended. 

The school has been visited frequently by gentlemen, by officers of the agricultural depart-
ment, and by many of the parents and friends of the boys. · 

At the endrof the school year in Apri11914, the boys were examined by :Messrs. G. B. 
Patwardhan of the Ganesh Khind gardens and G. K. Ranade of the Agricultural College, and as 
a result twenty-two certificates were granted to boys who had completed their two years' 
training. The examiners made remarks as follows:- . · 

"bt 9ear.-The students on the whole have done very well in all subjects especially 
in practical agriculture. The general standard of teaching is up to the mark and the 
books prescribed appear to us to be suitable. We have however to note that the book on 
sanitation is very antiquated. Recently in High School classes one or two books which 
give good, simple, and practical knowledge regarding first aid and general human hygiene 
have been adopted. We soggest that these should rather be taught in place of the sanitary 
primer. The book entitled 1 qJaiQ ~TfOT ~ 1 

is a very good hook for agrZcolturists as 
it deals 'With practically all scientific subjects connected with atmosphere and trees. But 
as a text book for general reading it is not quite suitable being written in a scientific tone. 
Even good students could not relate with ease the purport of what they read from this 
book. A simpler one may therefore be substituted. 

Bnd 9ear.-In this class also the teaching and tbe genetal preparation of the students 
have been found to be staisfactory. The students exhibited special aptitude in handling 
and managing farm implements. In Mathematics, with the exception of a few students 
who fared very badly, the rest have done creditably well. With regard to the book '<~RJ['RUI' 
set for general reading, we have to repea~ the Eame remark as_ is passed regardi~:g 
q~ om~ iH\~ read in the 1st year class.'• 
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· Forty-fivll Loys bave now completed the oourse and been granted oertifioatea. M01t of 
these are farming on their own Ol' other land. We are keeping as far aa possible in touch with 
them, and it is hoped that they will become eenbes of influence in.the future. 

![he acc:ounis of the EChool are sllown in the following statement :-

Receiptll. I Expe11881. 
"' . 

---·-- &. a. p. Ra. a. p. 
1. :Balance from .1912-13 ••. '',251 8 1 1. .Establishment ···' 1,820 0 0 
"} Poona Treasury (Govern• . 7,608 0 0 2. Boarding charges . .. 8,102 8 9 -. 

.ment grantj. 3 . Purchase of live stock ... 182 0 0 
3. Local Board Grants ... 2,852 0 0 4. Cultivation charges, 1,001 6 3 
A. Sale-proceeds of produce. 53 8 0 I making sheds, eto. 

5. Feeding of stock ... 48, 8 1 
6. Rent of school and sweeper 1,843 15 i 

•. charges. 
1. School furnitureand book. 92 1' 6 
s. Postage charges ... 241 0 0 
9. Tours of observation ... 51 2 0 
10. Travelling allowances to 246 u 0 

teachers. 
· lL :Miscellaneous ·office 658 0 0 

expenses. 
12. Wire fencing ... 1,199 13 3 
18. Purchase of implements . 150 8 0 . . 14. Sale-proceeds of produce, 53 8 0 

as per oontra (sent tO 
Poona tteasury). 

15. Balance in hand ... 1,854 4. 8 

Total· ... l-2;264 10 1 Total . .. 12,264 10 1 
I 

· The fifth year of the sohool commenced on .Tune lOth, 1914, m ihe new buildings erected 
. for the pJ111lOEeat Loni, G. I. P. Ry. Alargennmberofapplications for:admission were received, 
but these were rigorous1y weeded out, and f;wenty-tlm!e ~a were admitted, coming from 
~istricts as follows:- · 

Poona. 
Sa tara 
Sholapur 
Ahmednagar 
Nlisik 
East Khandeah 
Ratnl\,oiri 
Kolb.apur State 
Sangli State 
Janjim State 
Aundh State 
Jamkhandi State 
Other States 

...... 
...• 

.... 

... 

... 

••• 
. ··-

2 
• .1. 

1 
1 
6 
1 
1 
1 
2 
1 
s 
3 
1 

The school is in my opinion now a decided success. It is appreciated by the parents of the 
boys, some of whom frequently visit it ; it has attracted largely the class of boys for whom it 
was designed and I thinK: it will ultimately lead the way to a class of rural education which will 
.he of great advantage to the mass of the riUage population of the oountry. 

HAROLD H. MANN, 
Principal. 
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APPENDIX C. 

SUMMARY OP THE WORK DOYE UNDER THE DEPUTY DIRECTOR OF 
AGRICULT~E. NORTHERN DIVISION, IN 1913-1914. 

The work of the year has been a continuation of that of the previous year. 

2. The Agricultnnd stations and demonstration plots in my charge during the year under . 
Teport were as under:- · , 

BainfalL 

Name of Slatiou. Are~ 

I Average. 1913-H. 

A. g. 
l. Surat ... ... ... 273 32 35·47 33•36 

(165 arable) I 
2. Nadiad (Kaira) ... . .. 441 0 31·62 341·16 
3. Dobad (Mnvalia) (Panch MaMis) . .. I . ... .58. 9 26•45 . 4.2·38 
·4 ... Dhulia (West Kbandesh) . .. 28 20 20•80 20·77 
5• Jalgaon (East Klu\ndesh) ... 1 204 31 27•51 28·90 

Plot1. 

. .. / ' 
io -

I. Sisodra (Surat) . .. . .. 0 . .. 62·44 
a; Bori {Broach) ... . .. ···/ 1 10 ... . .. . :Broach ... ... 

. .. 1 
13· ·2s ... '43·.79 

4. Aslali (Ahmedabad) ... . .. . .. 3 10 . .. ... 
5. Ahmednagar . .. ... 15 28 22•68 22·99 -

3. The principal features of the season were an early setting in of the monsoon which 
is unusual all over the Gujani.t though it was e.bout the normal date in the Deccan and the 

. .absence of late rains in Gujanit and KMnde:;h. 

4r. The details of the results of difrerent experiments tried on each station are given in the 
reports published separately for e.!ch station-a general line of the work done is given here. This 
-consists of the following :- · · 

1. Cotton. 
2. Tobacco. 
3. Food-grains. 
4. Oil-seeds. 
5. Fodder crops. 
6. Rotational experiments. 

-· 7. Manurial experiments. 
s. Tillage and cultural experiments. 
9. Dry farming. 

10. Implements and. machinery. 
11. Crop pests. 
12. Shows, uemonstrations and . general 

district work. 

I.-COTTON. 

KHA'NDBSH. 

5. Dnring the year the seed farm at J' algaon was cropped with 98 acres and 22 guntha 
with Roseum cotton. This area has produced 15,000 lbs. of cotton seed of pure strain for distri
bution amongst the registered seed growers. Last year there were 13 seed growers (11 in 
KMndesh and 2 in NlWk District). 7,810 lbs. of cotton seed were distributed •mong ihese 
growe'!l and 11,408 lbs. were distributed to general farmers. 

The fields of registered seed growers were purified by pulling out the plants of diflerent 
types according to the lobes and flowers. This work took about 12 weeks (middle of July to 
midd1e of October). The charges of purification came to Rs. 218-1-0. The seed growers are 
·quite convinced with the superiority of N. R. cotton. It has yielded well as the season was 
specially favourable to cotton in Khandesh. Special ginning tests of seed growers' cotton 

. and ordinary cultivators • cotton were taken for comparison. · The results obtained clearly show 
that tae average ginning percentage of N. R. cotton is 87•18 against 34·50 of ordinary cotton 
from private farms. Owing to pure white colour of N. R. cotton the seed growers obtaine<l 
better prices for their lint by about 3•9 per cent, i. 1. Rs. 2-8-0 more per Palla of 240 lbs, 
Cotton obtained from the Dhulia farm was sold in lhe local market at Rs.· 68-~ per palla 
when the rate for local cotton was Rs. 57. To prevent adulteration the ginning was done under 
the supervision of the Departmental staff. 

6. During the season of 1914-15, 97,977lbs. of N. R. seed, including 6,700 lbs. from the 
Dhulia farm were available for distribution. This seed has been mostly distributed in the 
Kb8.ndesh Districts. 17,700 lbs. were sent to Sholapur and Nagar for distribution amongst the 
-cultviators there. · 
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Dur:ng 1914 thenumLcr ofxcgistered Eeedgrowersbas risen from 13 to 19 and the area from 

Eut :Kh4ndesh
Amaluer 
YAwal ,,. 

. Nagardevla (Paehcra) 
Varkbeda (P4cbora) 
OM!isgaou 
Ri.ver· 

W eat KJJ4ndeeh
Pimpri (Dbulia) 
Sougir (Dhulla) , ••• 

'Sbirpnr ... 
Dondiaobi (Sindkbcda) 
Nandurt.&r 

N4sik-
M4legaon ••• 
Tehre (M4legaou) ••• 

\ 

... 

To~al 

No, r.f 
cultiva· 

tors. 

---
1 
2 
l! 
1 
8 
l 

1 
1 
1 
I 
2 

2 
l --19 

362 to 732 acres as per details 
Acreage. 

noted in the margin. Out 

-
Jl of. 16,655 lbs. of seed produced 
60 
65 on the Jalgaon farm 8,300 Ibs • 
50 

148 
were distributed amongst the 15 

so registered seed growers, keep• 68 
100 
40 ing 6,C05 lbs. for emergency 
45 

80 sowings Rnd 3,250 lbs. for SOW·· 

50 -- ing on the :Ca.rm. 
782 

----~------~--~~~~----~--~----~----.'/. At the time o~ the Sawda ngricultural show a stall was specially opened to receive 
ordez:s for N. R. seed :from the Yisiting cultivators. ·It is very interesting to note that 6,45'/lbs, 
of seed was sold on the spot. As previously arranged the seed from registered seed growers 
was purchased at 25 lbs. per rupee and sold to the farmers at 18 lbs. per rupee. Demand for 
pure eeed was on an increase in spite of high prices which are charged for selected seed and 
which are more than double .. over the local rate (about 40 lbs. per rupee). · 

· 8, · The hybrid Comilla' X :B~ni that had given promising results last year on. the Dhulia 
farin 'was again grown during the year. Two samples of selected cotton of this cross were sent 
for valuation to the :Bombay Cotton ~l'rades .Association and were valued by them on the 17th 
June 1914 as under- · · 

1. Surat like, :Rs. ~85 per candy, . 
2. l3roach like1 Rs. 310 per candy,. 

when Surat fine and :Broach fine were valuEd at Rs. 325 and Rs. 300 respectively. .A. sample 
o~ Roseum cotton,(N. R.) was l'aluEd on the eame day at Rs. 250 per candy. 

SoUTH Gcull1T. 
9. The arrangement for the cultivation and marketing of improved cottons in the Surat 

District deecribed in last year's report was discontinued. However during the year under 
report it was intended to distribute about 250,000 lbs. of improved cotton seed covering an 
area of about 7,000 to 1:!,000 acres in British villages and about 3,000 acres in Baroda territcry, 
amongst the cultivators of Athwa, Bhestan, Sayan, Bardoli, Rander and some of the villag~s 
of the :Baroda State in the Surat District. :But owing to continuous and heavy rains of June 
~d July the cultivatol'S were not able to prepare their lands and sow the seed in time and 
consequently the area was ver:r much reduced under the farm cotton, the details of which are 
given below. The actual seed distributed amounted to 110,000 lhs. 

.A.thwa-Bhesta.n .. 
:Bardoli 
Randet: 

Name of tbe 'groull• 

.... I ... 
.. ~ 

Area aown. 

A. g . 
1,948 34 
1,250 13 

44.1 26 

3,640 33 

This year the seed was distribnted unconditionally leaving the purchase of the cotton grown 
from seed distributed by the department to open competetion by local and outside merchants. 
The department supervised the growth o! the crop, When the cotton began. to come to the 
market none of the merchants came forward· to purchase the same at a h1gher rate. The 
_Divisional Inspector of Agriculture, Northern Division, therefore at the request of some of the 
leading cultivators arranged for the purchase with some of the local gin owners who paid Rs. ~ 
to Rs. 4 per bhar more over the prevailing market rate for some of this cotton. 

10. The work of plant to plant selection was continued at Surat and the two promising 
cottons Selection I-A and Selection II were selected for better yield and ginning. During the 
year under report Selection II has again yielded the best, giving an outturn of 658 lbs. of seed 
cotton per acre with a ginninp: percentage of 37·78 per cent., while selection I· A has also ginned 
eqUally .well though its yield is less than Selection II as in last year. . 
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· 11. DuriDg the year the comparative trials with farm selected see:l "no"" locJl seed wera 
made as before and the results of las~ year are again confirme:l, .,i,~. : the farm cotton seed . 
gives better yield over the local one. 

· N ORTJi Gw.utlT. 

12. The local cotton Lalio which is grown both 89 an irrigated and dry-crop has given 
highest yield when sown in May and also when sown with rains and irz'ioooated in cold weather; 
while Goghari another local variety has given higher yields both when irrigated and un· 
irrigated when sown with rains. Thns these two local cott.>ns, one when sown e~dy and the 
other with the monsoon have yieldei better with 3 t.o 4t per cent. higher ginning than the 
introduced cottons. As for quality though Cambodia is valued better th:i.n the local cottons by 
the Bombay Cotton Tmdes Association and Messrs. Tata Sons and Oo., the local merchants do. 
not give higher prices to the growers of Cambodia cotton and be!lce there is no demand for 
Cambodia seed. Cultivators prefer varieties with better yield and higher ginning. Besides it has 
been observed during the year that the foreign cottons are more liable to insect pests and 
diseases. The trial of rambodia on a Jarge scale on the Nadiad farm referred to last year 
gave an average yield of only 565•8 lbs. of seed cotton per acre with a ginning percenfBoCPB 
of 33·35. 

DoHAD (PANcH llin'LS). 
13. As in previous years Rn;eum cotton has yielde:l well. It avera.,~ 667 1!>3. of seed 

cotton per sore with a ginning percen~<78 of 36·47. It being a hardy variety appears to 
succeed well even under heavy rainfall. It is satisfactory to note that some Rhils grew cotton 
successfully this year. It is reporte4 that nearly 100 acres of cotton were grown in Dohad and 
JMlod Talnkae. 

a.~TOBACCO. 
· 14. During the year white Burley tobacco was a failure-both Cavnlla and local developed 
dark colow while curing in the barn. No marked results have been obtained with potash 
manuring to increase the potash contents of the tobacco leaf. 

. . 
3.-FOOD GRAINS. 

TYheal. 
15. In comparative trials with various kinds· ol wheat at Dobad it appears that soft 

wheats are more suitable for the trac~ than hard wheats. Among soft wheats Pissi appears to 
be the best 89 will be seen from the :£0llowing statement :- . · -

Sort White 

Soft Red· 

Hard White 

KiDd of Wheat. 

{

Pi&-i . ... , 
... Australian No. 25 · 

Hybrid Nagpnr ... 
••• Wa,oia ••· 

f Shet Pamer 
••• l Dhola Katha 

· .. ~ .. 

Yield in lbs. 

-~-

1,56-i . 
1,248 
1,227 
1,2'14 
1,506 
1,052 

The bar~ wheats have always a tendency to turn spotted when grown under irri.,ooation and 
hen~ it does not fetch higher prices in the hazar which demands soft wheats. · 

The seleotion work on wheat is in progress at Nadiad, ,Dobad and Dhntia. 

JortJar. 

16. The selecnon was continued at Snrat on the same lines as in past . years. ID. a oom
partive trial the selected seed gave about ·301llbs. of more yield per sore than the hazar seed. 

Rice.· · 
17. The·sncce&3fnl growing of paddy on the Dobad farm has induced some people t~ 

prepare rice beds on the canal area. Nearly 12 acres of Jand has been couverred into kairi. 
The yields of pa.dd.t on the farm. wete a.,ooaiu satisfactory. Kamod. yielded 1,890 lbs. and 
Sutarsal gave 2,172 Ihl. per acre. · 

·At NadiB.d the experiment of tmnsplanting of rice with one, two and three i!eedlings in a 
bunch, was continued during the year. The comparative results show that tTanap1anting With 
two and three seedlings have given belt results, yielding 2,111> and 2,146llis. of paddy per acre. 

4.-0IL-SEEDS. 
Growrtdnutl. 

18. DoAacl.-Comparativelylarge area was put under groundnnts round about DJhad by 
cultivators. 6000 lbs of seed was distribnte:l, b11t the unfavoa.ra'ble w8!1.ther ani thrt 
appearance of rats during the year prevented satisfactory results. · 
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Spanish peanuts on the Snrat farm ga;e gocd results \vith an outturn of J,S6i lbs. per 
1lcre, while at Dhulia it gave a high yield up to 2,400 l~s. of nuts per acre leaving a nett profit 
of Rs.ll8. · 

In allll,OOO lbs. of Spanish peanuts were distribute~) in Gujarat and 18,000 Jba. in 
Kbandesh District. ~his .shows that the crop is becoming more and more popular ampngst 

the cultivators. 

Til. 

19. At Dhnlia the year was favourable to til crop -it yielded on an average up t;, 620 Ibs, 
Jler acre with a nett profit of over Rs. 40, · 

5.-FODDER CROPS. 

20. Experiments in emergency fodders were continued on the Nadilid farm. In this 
trial sundhia, chino, kang, maize, hanti and lucel·ne were compared. These were sown in the 
middle of each month commencing from August with a view to ascertain their yields when 
110wn at different times of the year. From the results it has been observed that the Maize when 
sown in the months of October, November and December has given the best yields .from 
10,000 lbs. in December to 17,000 lbs. of green fodder per acre in October. Suudhia has given 
the best results when sown in August, Maroh and April. The yield varying from 10,500 lbs. 
in April to 1?.,800 Jbs. in August and March. Kang appears to be suitable for growing at any 
period extending over a greater part of the year but it yields well when sown in October, 
November and March. Chino is a vory poor yielder when compared with other olass of 
fodders. Bantj. gives best results when sown in the months of October, Febi'Uary and l\lareh, 
The yields per ~J,cre varying from 10,000 lbs. of green fodder in February to 14,000 lba. in March. 
Lnceme when sown in September, October and. November has given the best re11ults giving ' 
a to 6 cuttings, the tot-al yield be!-ng .from 18,000 lbs. to 21,000 lbs. per acre. . 

The growing periods of-these'· fodders vary from 6 weeks to 10 weeks. The earliest being 
chino and the latest being banti. Maize, sundhia and lang take abont_,two months to mature. 

In point of cost of production lucerne is the cheape8t fodder, while sundhia, kang and 
maize stand. pext to it. 'l'he chino and banti seem to ba the dearest of the Jot. 

BerBeem. 

At Dohad Berseem was sown broadcast in the standing crop of cotton in the month of 
November. The yield came to 9,000 lbs. of gree~ ~odder per acre with 10 irri.,ooations. 

15undhia jowiir sown on the Surat farm on black soil gave on an average 3,000 Jbs. of dry 
fodder per acre and guinea grass yielded 15,800 lbs. of green fodder per acre in nine cuttings. 
The ensilage on tae Snrat farm cost Rs. 4-2-4 per 1,000 lbs. The total quantity of ensilage 
i>btained was 64,800 lbs. from 90,000 lbs. of green fodder put into the silo. 'l'he silage 
supplied the dairy cattle with succulent fodder in the hot weather. 

21, Arrangement has been made to supply pu~, genuine lucerne. seed to cultivators io 
the Nagar District bv storing the same on the Nagar farm. lt has also been stored on the 
.Surat farm, for sale io Gujarat cultivatore. .In all 211lbs, of seed was distribute~! in Gujara~ 
and 19~ lb.!!. in the Nagar .District. · 

B.-ROTATIONAL EXPERIMENTS. 

2:1, In the rotation experiments at Dhulia it has been obterved that out of the £o)Jowing 
four rotfltions :-

1. Bajri-Cotton, 
2. Til-cotton, 
S. Udid·cotton, 
4. Fallow-cotton, 

the rofatiops Nos. t and 2 seem to be the best as they have left the highest profit of about 
Rs. 72 per acre, but til being a risky crop in Kh&ndesh, the most suitable rotation for cultiva
tors of small holdings seems to be Mjri-cotton, because bajri furnishes fodJer for cattle and 
grain for the family. 

In orde• to ascertain whether rice followed by a rabi crop pays better than maizo and 
-gram, an experiment has been l~d out at Dohad in which rice followed by gram was compared 
with maize-gram. The results are in favour of the latter as the rabi crops do not thrive well 
in rice fields ou account of too much moisture at the time of sow~ng. The following will givo 
;an idea of the varying yields obtained on the Dohad Farm :-

A.-Rice 
Gram 

B-Maize 
Gram 

... 
Yield per 
acre ln lbt. 

·1,765 
867 
642 

1,674 



On the h1aek ..W of tLe 17ollad Farm Roseum cotton alone' gave a profit of Rs. 87·11·8 
.against a double crop of maize and gram which gave a profit of. Hs. 19-4:10, per aero •. 

7.--MANURIAL EXPERIMENTS. 

23. The bulky manure experiments on the Sura~ Fann are iu progress for the last 6 
_years and the results obtained are very interesting and instructiYe, Tbe manures are applied 
every second year before ectton which rotate with jowar. The following table summarizei the 
~~ . ' ' 

I · Average yield per acre 
' inlbe. 

CJttou. .J~. 

1. Rotted cactus ... 396 ~95 
2. Mohwra refuse an 4417 739 
3. Poudrette ... 632 . 891 
4. Farm-yard manure '438 633 
5. Town sweepings 406 609 
6. No manure 369 520 

At Surat fresh night soil applied in 1911 lias given a yield of 92llbs. ·of seeci co~oon and. 
1,749 lbs. of jow8.r with 6,3412 lbs. of kirbi per acre as against 569 lbs. of seed eotton and'1,261 
Jbs. of jowar with. 31864. lb.s. of kirbi per acre in no manure plot. 

24. On. the Nadmd Farm in an experiment in which diff"rent kinds of cakes were tried lor 
4. years as a top dressing for tobacco, the following results were obtained :-

Name of manm(por DCI'O~ 

Farm yard Diariure 20,000 lbs. 
Fann yard u:nnre 20,000 lbs.} 

Cotton seed cake 1,000 lbs. 
Farm yard manure 2'!,000 lbs.} + ' 
Castor cake 1,000 Ibs. 

1 
Average yield· 

· of 4 years in 
lbs. per 8CI8. 

1,550 

1,942 

·2,110 

25. A small plot measming S acres, 10 gunthas was secured in 1911-12 at Aslali in Sooth 
Daskroi (Ahmedabad District) mainly with the object of improving the rice yield of the tract · 
by good cultivation after harvest and by applic;~tion of cheaper manures such as green manures 
-of san and indigo as against the costly application of castor cake which has in recent yearp 
become prohibitive to many of the ordinary cnltivators. The plot is situated in the rice tract 
of the district. The results obtained are tabolated below :- . · 

Plol; A-rca in Manurial treatment per acze. No. gunthaa. 

1 
2 
3 
41 
5 
6a 
6b 
7 
8 

15i San green manure seed rate 60 lbs. ••• ••• 
•Bt San &eE:d 160 lbs. sprouted seed 111wn broad cast· ••. 
.11 16 cart loads of Fa.nn yard manure ... · .. . 
13 Castor rake 600 lbs. ••• ••• .. . 

9 No manure ... ••• ... 
8 No manure ••• ••• • •• 
8 Indigo green ma:mre 13 lbs. ' ••• . • .. 

21 I 2 days sheep folding 2,000 animaJs ••• ' ... 
24 ~ 16 cart loads of Farm yard manure ••• ~ ••• 

Yield per acre in lhr. 

· Gmin. Straw. 

2,284 
1,821 
1,680 
1,769 
1,333 

825 
!,150 
1,225 
1,66~ 

1:855 
1,789 

·1,909 
·1,569. 

• 1,844. 
950 

1.,050 
" 971 

1,210 

It wtll be seea that the yield 1s h1~hcr in both the plots manured with san and san seed. 
Castor cake plot stands next to sao. 'l'he plot treated with san was so attractive that several 
-<lf the cultivators have made up their minds to try Ean next season on a large scale. 
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B.-TILLAGE AND CULTURAL EXPERDIENTS. 

26. At Surat the experiment in which deep ploughing with gallows plough was compared 
· 'With the ordinary practice of harrowing was continued. The results obtained "'0 to show that 

jowar has done better in the plots treated in the ordinary way while cotton has done well in the 
deeply plough£d plots, but the exceEs produce in cotton has not compensated the cost of ploughing. 

To test the advantage of dibbling over drilling the experiments are in progress on the 
Suiat Farm for the last 5 years. The results obtained are in favour of dibbling, Durin.,. the 
Y"ear the yield of dibbled plot was 436 lbs. of seed cotton per acre against 307 lbs. of th-illE'd 
plot. , 

' · • It is very interesting to note here that the cultivators in the Surat District have of late 
lleen extending the practice of dibbling cotton seed on plots instead of the usual method of 
drilling as they have found that the dibbled seea is more safe thtm the sown one, even though 
the rainfall is heavy after dibbling. .Another advantage of this method is that the field could 
be intercultured .both the ways and kept clean at a small cost with less labour. The dibbled 
crop withstands deficient rainfall ~tter than the sown one as it has more srace on all sides. 

27. In the experiment in which the early and ]ate sowings of jowltr and cotton are 
compared, the results obtained indicate that the sowings done in the middle of August give 
satisfactory results. 

9.-SOIL MOISTURE CONSERVATION EXPERIMENTS (Dny FAR:HING). 

28. The .Abmednagar temporalj station is situated about 2 miles to the north-west of 
~mednagar. The soil of the pl~t is black with an area of 15 acres; the staple crops being 
JOWar, wheat and wam. There IS anoth~:r plot of 17 acres close to the above belonging to the 
.Agricultural AssoCiation placed at the disposal of the .Agricultural Department. 

The following statement gives ·the rainfall of the year. 

Rwnfall fo~ the month of, Dnri~g 
1913-14. Average. 

April 
May. 
June 
July 
August 
September 
October 
November 
December 
January 
February 
March 

.... 
' 

··~ 

... ... 

. .. 
... ... 
~ .. 
... 

O·S9 
10•21 
6·80 
1·70 
2·83 

.1·78 

... 
... 

1'06 
0·78 
5·84 
3·14 
2·06 
7'12 
2·00 
0•41 
0•27 

Total ••• ~-22·68 

Seaaon. 
2!), The total rainfall at Nagar amounted to 28•71 incher, which is little more than the 

average and so the year under report was not Jarticularly favourable for such work as soil 
moi.sture conservation. There were few anti-monsoon showers which proved very useful for 

'commencing the pr~limiuary operations. The regular monsoon set in on the 7th of June ~ith 
a rainfall of ?·80 inches. This rain was sufficient to prepare the fields and commenc.e soW1ng 
()perabone, The fall in June and July which was well distributed helped the standmg crops 
bajri and cotton for their healthy growth. The August rainfall was rather insuflicient. The 
rainfall during the month of September and October was quite opportune and proved of great 
value in raising successful rahi crops. On the whole the season was favourable and changed the 
whole aspect of the tract, the previous year being a famine year. 

80. There was nCI ,;erions attack of any :pest except the appearance of grnEB hoppers in the 
:Rahnri and Ko.r:ergaon talukas ; BJ:d the damage from this attack was very little.• 

31. The experimental work on the Association plot and on the Departmental plot is 
~eported under the following EeCtions. 

1. .AEsociation plot-
(a) Cultural experiments, 
(IJ) Crop experiments, 

%. Depsrtm.enta.l pJot-
(a) Cultural experiments, 
(~) Manurial experiments. 
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ASSOCIATION PLOT. 

(a} Ouleura~ ezperimentl. 
82. The object of the experiment is-

(•) To carry ov81' the moistore of one year ~y fallowing anel then to raise one crop in 
two years, 

(ii) To increase the a~orbing power of soil for "Water by means of superior and fine 
tillage. The usual practice among cultivators is to harrow the land once or twice, · . 

(is•) To lessen the loss of moisture from evaporation, by maintaining an earth mnlch 
by frequent inter-tillage. 

_ 33. In ord81' to attain the above object a plot of '1 acres has been set apart and divided. 
into two sub-blocks called respectively the Kharif and Rabi blocks. Eaoh sub-blook is again 
sub-divided into 6 plots of 24 gunthas each, so that there are altogeth81' 12 plots in the two 
blocks includillg 4t control plots. These control plots receive ordinary treatment given by 
a good cultivator. A permanent rotation series for 6 years has been initiated for this block. 

84. During the year und81' report the Kharif block wa8 sown with bajri and cotton and 
the rabi block with jowar and gram respectively. Eaoh block has two fallow plots kept under 
proper tillage for being cropped next year. The results cbtained are summarised below ·from 
which it will be seen that the plots receiving good tilth have in all cases except one given better 
results than the control plots. · 

I I 

!Yield Pe:r ae:re in lbs. 

Plofl Value of Coet of 

No. Crop. Treatment. Produce pe:r cultivation pee 
Principal Bye-pro- acre. acre. 
product. duct. 

-
Rs. a. P· Rs. a. P• 

1 :B~jri ... Superior tillage ... .... 550. 1.475- . 30 4t 8 16 2 2 
s ·Do. ... Ordinary ,, ... ... 460 1,292 25 10 0 9 12 ·8 
2 Cotton ... Superior · JJ• .... . ... . 616 .... 64 2 6 20 4 2 
£ Do. ... Ordinary ,. . .. . .. " 455 ... 47 6 4 14 12 ~. 
7' Jowar ... Superior , ... ... 860 2,375 52 6 8 16 4 7. 
9 Do. ... Ordinary 

" 
... ... 680 1,587 88' 3 4 12 18 l . 

8 Gram Superior 817 238 15 :9 4 18'. 2 10 ... , ... ... 
10 Do. ... Ordinary ,, ... . .. 400 315 19 12 11 14 7 8 . - (6) Crop ea:periments. 

Nq. 1. 
85. The object of this ex}leriment is to ascertain the advantages of mixed cropping which 

ia so. much in vogue in. almost all the parts of the Presidency against a eingle cropping.-- For 
this, pure crops of safllow81', tur, mug, til, groundnut, etc. have been grown. The results obtained 
are sulnmarized below, but in .ord81' to arrive a~ some definite conclusion the experiments· should 
be conducted for.a series of years. · No doubt the principal advantage in mixed cropping lies.in 
tne security against serious damage to any one crop and less exhaustion of a particular element 
of plant. food in the soil. Besides- cultivators of small holdingS get all their requirements in 
small quantities by this method of cropping. The resul,ts obtained are tabulated below_. 

Yield per acre in lb.s.l 
Value of Cost of I ' 

Plot 
C'tot>· plllduce cultivation Remarks. No. 

Principal! Bye-product. per acre. per acre.· 
prodnct. . 

Rs. a. p. Rs. .. P• 
lS Sa11lowc1' ••• - 6~0 ...... 31 0 0 12 4 10 It will be seen~ the groundnu~ 

Tur 312 68 Bhusa. 21 210 
as a dly crop has yielded well. 

14 ... ... 13 14o 0 Mug and tor suffered. from - 1,1162 stalks. aphis. Tur which was sowu 
16 T"tl ... ... 296 . ..... 18 2 0 10 7 8 18" apart grew so thick that the 

Mug 384 24.0 -18 
plants developed only a few 

16 ... ... G 0 14o 0 0 poda, The experiment will be 

17 Groundnut.-S p a n.i a h 588 716 38 11 .6 
repeated and tor will be given 

H 6 2 wider apeciDg. 
' peanut. 

18 Blf.jri wiili local mirlure. .276 600• 18 0 0 11 4 10 

... Tur ... ... 20 ••l•a• ·····• . ..... 
'. ... RniA ... ... 54 ...... 

~-···· ·•···· ... lllug . .. ... 12 ....... . ...... ...... 
A }08-9 



EXPBRIJlEBT No. 2. 

36. In this experiment an early variety of groundnut (Spanish) was grown in alternate 
rows with :Bajri. The results obtained are encouraging and the groundnut bajri mixture 
brings a larger nett; profit than when Bajri,is grown with the local mixtures of til, tur, etc. 
The results are tabulated below- · 

Yield per acre 
illlbe. 

Valoe of Coat of Plot Bemarb. 
:No. Crop. yield per coltiYation 

rrlnclpal By~ acre. per acre. 
t. p~ucL. 

B.a. ... p. Ra. ... P• 

18 Bd.j:i with Iocallf'mure ... 276 600 18 0 0 11 4 10 The groondnut lu the B'jri plot 
tll1'118d yellow owinr to the 

Bala " ... ... ... . .. . ..... . ..... shade of the b4jri crop and thie 
alighti,J al!octed the outt11n1o 

'fur ... ... ... JO ·- ...... . ...... Nat yar grounduut will be 
grown in alternate atripa in.atBad ... Mur· ... . .... 

19 JIAjri with Groundnut ... 
12 ... ...... ······ 
243 I 600 }:as 6 0 11 9 
l~J 316 I 
DEPARTMENTAL PLOT. 

. (a) Cultur•l .Ezpsritt~MJtl. 

of alteruate roWBo 

0 

37. These experiments consisted. of ploughing, different seed rate, spacing and superior 
and ordinary tillage. 

ExPBBil[El!l'f No. 1. 
In this ez:periment good cultivation including ploughing has been compared with poor 

cultivation with harrowing alone. The crop in the plots which rooeived good cultivation was 
more healthy and vigorous than in the ordinary cultivated plot. The crop in plots 5 N and 8 
N rather suffered from washings during the periods of heavy rainfall · on account of their. low 
situation. All the plots were cropped with Rabi jowar. The results are tabulated below-

Yield per acre in lb&. 

:No of 
Valueof , Coat of 

plot. Crop. Tl'88tment. Produce per .oultiV&tiOD per 

~~- aoreiDRa. .acre in B., 
produdi. d• 

18 Jowar ... Good cultivation ... 1,0661 1,541 50 15 J 15 6 0 
as .... 816 1,680 43 15 11 14. 8 8 ,. ... " 

... 
38 . , ... ,, ... 1,056 1,670 50 u. 5 13 u 6 
48 ;, ... ,, ... 896 1,773 47 8·8 It 9 1 
68 " ... Poor cultivation . .. 67a 1,317 85 9 J 9 10 0 
68 u ... 

" 
... 560 1,365 82 6 0 9 5 10 

78 ,. ... ,, • ... 640 -1,160 82 14 11 811 9 
88 , ... .. . .. 597 1,868 88 6 9 9 8 9 
IN :n ... ... ... ~20 1,400 88 0 0 712 8 
2N n ... . .. ... 5414- 1,408 82 3 4 9 6 8 
SN " ... II ... 648 .1,2.24. ' 38 10 0 911 5 
4N 

" ... •• . .. 608 l,CJ80 87 1 0 8 15 9 
.5N , ... Good cultivation . .. 768 1,584 41 4 6 15 12 8 
~N 

. 752 1~488 89 14 10 14 15 4r ,. ... n ... 
7N ,, ... 81 ··:I 778 1,440 39 2 7 14. 9 1 
8N , ... 

" ... 79.2 1,858 44 15 6 15 14 6 

It will be seen from the results that good cuJtivation not only gave h1gher y1eld, but 
the yields obtained have more than compensated the extra expenditure on account of -plough. 
ing, etc. 

EXPDnr.BNT No. !. 

p,u •eetl rate "",.' Aalf Bletl r•u. 
38. This ez:periment has been planned to ascertain whether ordin&rr seed rue is aJt 

economical one, as in other arid countries it is thought that thin seeding g1vea better etand of 
phnts owing to individual plants getting Bllflioient moisture. 

This experiment is also eombined with an·experiment of wider spaciog. 

. 
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The results are tabulated below-

I '· 

Yieldperaara. 
Value of Cos6of 

l'lotNa. Crop .•. Treatment. Prodllllii}M Clllltintioupe -1.,.- aereiDBa. aoreiuBa. 
In Ib8. duel in lbl. 

1 ~ d {1 s Jowttr ... Full seed rate 1s• . 1,066 1,5411 50 15 2 16 6 5 
~0 . 

0"3~ oN 
IJ ... 

" It ... 768 "1,584 61 4 5 15 12 8 g .. .. 

"'~d{5S ,, ... •• •• ... fii.l:t 1,317 85 9 2 9 10 0 

~ij IN , ... 

~·...a..: 1·8l;~: 
1,400 38 0 0 7 12 8 

Pd: . {8.8 II ... 1,570 60 l4o 5 13 14. 5 
g~ g 
o-g~ 7N , ... . " . " ... 713 1,440 39 2 7 14 9' 1 

... c!r • f3N " ... , ,, ..., 6!8 1,224. 38 10 0 9 11 5 
g~ ~ 
~g~ 78 

" ... , .. . ,, 
·~· 

6§._0 1.~60 sa 14 11 811 9 

-
816.1 .,c!r .{28 Jowar ... Full seed rate 9" ••• 1,.680 43 15 11 14 8 8 

o~a 
0~ 0 

o-a:.P 6N 
JJ ... :J ' .. .. . 752 1,488 39 14. 10 14 15 4 . g 

f:l: d{2N 
. 544 1,408 82 s 4 9 6 8 " ... .. .. . .. 

o·- o 
Pot.:a~ 6S , ... ,, ,, ... 560. 1,865 82 5 o· ; 9· 5 10 g 

"S:r=i{4S " 
... Half seeil rate 9" ••• 896 1,773 47 8 8 u· 9 1·· 

~~~ 8N 
" 

... , ... ... 792 1,858. 44 15 6 15 14 5 
·J ' 

,. d. • {4 N ,, ... 
" " ... , (j(}S 1,680 37. 1 0 · B'l5 91 o.:=; g .. ·' 0...,:.._ 

1,853 g""' 8S , ... ,, ' . 'Ji .... .5J7 38 tJ. .9 ~; 3 9 . 
It will be observed that the first series with 18" drill give rather conflicting results. :rD 

a good season like the present one the question of seed rate does not seem to b8 an important 
. one. But in years of scanty rainfall the certainty of a crop can be greatly insured ~ thinner 
seeding. . ·:" . 

• 

In the second series sown with. 9" drill.tfut thinner seeding haS · given increased yield both · 
11 grain and kirbi;. · · · · · : ; 

ExPnn1BNT No. 8 •. 

Bupwior flet'lfll ordi.ar1 tillage. 

39. Superior tillage consisted in ploughing land with an iron plongh and ordinary with a 
country plough. The results set forth in the following .statement go to show that superior 
tillage has given increased yields both in grain and kirbi. 

'' ... 

I Yield per acre. 1 
Value of eo. of 

Plot Crop. Treatment. 

Grain' 
produce per culuvatiou 

No. 
Kirbi acre. peraare. 

lulba. inlbs. 

Rs. a. t' Re. a. p. 
9 Jowar ... Perfect treatment with 703 3,470 58 .2 22 8 9 

iron ~Iough. 
10 .. ... Contro ••• . .. 565 .2,438 43 8 6 19 1 0 
11 .. ... Perfect treatment with 690 3,346 56 '1 4 22 9 10 

I country plough. 
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(b) .MatJaNal fJZpM'imtmll • 

. 40, . The e~riments wete laid out duri~g the.year 1912-!3 in order to ascertain whether· 
tjmok aoti~g a~oial manures could be subst1tuted m whole for the farm yard manure on the 
dry crops ~ and tra~ts. Tu.r .and cotton. were sown in this area but they :U.iled to give any 
~Slllts owmg to fam111:e condttlons. D~tn_g the year under report this area was sown with 
JOwar to study the reSldu~l effects of artifiotals, In addition to no manlll'G plot there was a 
control ,Plot manured Wlth farm yard manure for comparison, The results obtained are 
summanzed below-

I -Yield per 11o11re. . -L::. Value of Costo 
~o. Manure appl~d, : Prnduoe production Romarkl, 

Gndn I Kirbl per acre. per acre. 

~ 
in lba. 

&. a. p. Rs. a. P• 

1a K ... ... 816 2,140 48 9 6 16 6 8 As the present experiment. are 

18 K+P 888 2,420 58 10 4 18 2 8 
merely resid nal the oost of ... ... manure bas not been taken in 

14 K+N 924 2,160 52 6 2 16 7 8 
onnsideration ill the ooat of pro· ... ... dnotio11. 

16 K+P+;N ... ... 1,248 8,880 81 Ho 8 15 4 8 

16 No manure ... . .. 768 ' 
2,000 46 9 8 14 4 8 

I 17 F.Y,M. ... . .. 1,008 ~,496' 68 9 0 17 0 8 .. I 
18 p ... . .. "·1_.272, ~,182 78 11 ' 15 10 8 

I 

111 P+N. ... 
'"/' 

1,776 8,016 89 4 8 16 lll a· 

20 N ... ... 1,248 1,760 69. 8 8 18 8 8 
' '. 

It will be seen that the results are in favour of artifioials, but the cost of manure is too 
great to permit, of any profit. It is very doubtful whether- artificials will ever pay for dry 
crops in dry tracts •. 

10. :IMPLEMENTS AND MACHINERY. 

41. ·In additio~ to the ~ench plough referred to in the last y~s report another Bajao
plough was obtained from France for use in Guzerat. The total cost of this plough Janded. at 
Kim (Mluka Olpad, district Surat) with bullocks and local accessories such ll8 yokes, etc, 
amounted toRs. 5,800. Total wo1·k done by both these ploughs amounted to .73 acres, 9· 
gnnthas. The rate of Rs. 20 was increased toRs. 25 per acre during the year. It appears 
that tbj.S rate will have still to be materially increased in order to make the concem a financial 
success. · l : 

·' , I h' , I:'· "", •.; 1 ', , / < ' 

As nst!al the gallows plough is more appreciated by cultivators of South Gnzerat for, 
heavy soils as it could be worked in the hot weather for breaking up new lands or for emdicat
ing deep rooted weeds. l!l North Guzerat the .lighter ploughs such as BT2 and Hindustan 
are in favour of cultivators for ploughing lands during the rainy seal!on as against the local 
plough. · 

42. In accordance with the orderf!l passed in Govemment Resolution No. 1165, dated 
28th March, 1912, Financial Department, arrangements were made to open DepOts of improved 
implements for hire to cultivators in different localities. Three depdts have since been opened 
at Malegaon· (Nasik), Vadala- •(Nagar) and Hadapsar (Poona). At .these dep~ts, ploughs, 
harrows, hand ·hoes, road scrapers (levellers) and reapers are kept for htre to cultivators at a 
moderate charge. The hire charges realized from these three depdts amounted toRs. 128-15-0 
during 1913-14. The cultivators have begun to appreciate the value of these implements as will 
be seen from the fact that nearly 10 CT 2 ploughs in Malegaon~ and 9 ploughs, 10 hoes and 
1 scraper in Nagar have been sold to cultivators, 

11. CROP PESTS. 

43. Owing to the appeara~ce of potato moth (Pthorimoea operculela) in stored potatoes 
experiments were undertaken at Kbed during 1913-14 to find out the best method of storing 
potatoes. For this purpose a small well ventilated house was hired and potatoes were stored 
according to the following methods after fumigating the same with petrol. 

I. Stored on racks in layers of abouli six inches. 

II. Stored in sand ll8 under..:...· 

A four inch layer of sand was made on the floor and potatoes were spread over it to 
a depth of ab:~ut 6 inches. The whole space thus occupied by potatoes was covered over 
with sand. 
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At an interval o£ every three weeks they were inspected and the rotted potatoes were 
picked out and buried. In 1913 the moth did not make it.i appearance at all and henoe the 
results could not be compared with those obtained by the ordinary methods adopted by the 
cultivators. But during the reason of 1914 these methods cf storing were repeated when the 
moth appeared about the middle of April. The results of the two methods above mentioned 
show tbat the percentage of rotted potatoes on racks was 12·9 per cent. against 51•7 per cent. 
in sand, while dryage was 20·8 }>er cent. on racks against lts•2 per cent. in sand. The 
cultivator's method of storing causes proportionately more rotting, r:i11., 17 per cent. than the 
method of storing on racks but the reroentage of dryage is less in the cultivator's method. 
The experiments will be tried further. 

44. Steeping experiments were fmther carried out on the Surat station with the result 
that the s.rea sown with jowar seed steeped in 2 per cent. solution of copper sulphate for · 
10 minutes had no smutted heads at all, while the area sown with unsteeped seed contained 
578 smutted heads in a plot of one acre. · 

45. In ~orth Gnzerat the hairy caterpillar (AmHtcta Moorie) is a serious pest. To find 
out successful remedial measures against this pest experiments of light traps, etc., were carried 
out on the Nadiad Farm. The results obtained are not conclusive, but it appears that a strong 
dazzling light would attract a large number of moths including females. The other remedy 
which suggests from the habit of these moths is to catch them in the evening when they 
emerge in greatest number. These moths are very sluggish and generally do not fly during 
the day and hence if village boys and girls were told to hunt after them for a couple of hours 
in the evening these can be easily caught. There is another precautionary remedy consiSting 
of collecting the eggs of these caterpillars. Wht:n these moths begin to appear in great 
number, search should be made for a few days for the eggs on the under side of the leaf of 
cactUB, arni and other young crops such as castor, til, ·cotton, etc. A large number of egg 
masses can be collected by this method. When the caterpillars grow larger in size they ca11. be 
caught by sweeping hoppersbags over young crops in the morning and evening. Similarly if 
infested lields are ploughed up to a depth of 4 to 6 inches after the crops are harvested most 
hibernating pupae of these caterpillars might be exposed and thus destroyed by heat and cold. 

46. Remedial measures were taken as usual against other minor pests which have been 
described in detail in the annual report of the stations separately published. . 

12. SHOWS, DEMONSTRATIONS AND GENERAL DISTRICT WORK. 

During the year under report there were 28 demonstrations and shows held in different 

Decca ft. 

1. Dbulia (West Kb&ndesh) on 
2. Nasbirabad (E118t .Kbandesh) 
S. Jejuri (Poona) 
4. N!bik 
IS. Sawda (Ea.st KMndesh) 
6, Chandanpud (N&sik) 
1. Bej, Sule and Kalwan (N:Iaik) 
8. Khed (Poona) 

flt4ural. 

9. Atbwa Farm (Surat) 
10. Degaum (::iurat) 
ll. SidhlliiBtb ( Surat) 
1ll. Vija!pur (Surat) 
13. Wagra (Broach) 
14. Shuklatirth. (Broach) 
15. Bojadra f do. ) 
16. Vedaehha ( do. ) 
17. Amod ( do. ) 
18. Broach 
19. Jambusar (Broaeb) 
20. Chamargaon (Broach) 
lll, Kalol (Pan,·h Mabals) 
llll. Dobad Fann (Panch Mahals) 
23, Sonasan (Ahmedabad) 
24, Gadi 1 do. ) 
ll5. Vavtha ( do. ) 
26. Dhanduka (Ahmedabad) 
~. Sarkhej ( do. ) 
28. Dakor (.Kaira) 

5-10-13 
26-10.13 
3-12-13 

27-12·13 
8 to 10.1·14 

12-1-14 
20 to 25-2-U · 

5 to 7-3·14. 

7-12·13 
30-10.13 

ll-1lU8 
26-12-13 

... 22 and 23-10.13 
12 to 14-11-13 

8·11·18 
18-11-13 
23-1-14. 

17 and 18-2-14 
23-ll-14. 
18-3-14. 

5-l-14 
18-1-14. 
12-5-13 
7-10.18 

12·U-U-1S 
lll-11-13 

16 and 17-1-14. 
14. to 16·10.13 

parts of Guzerat and Deccan as 
shown in the margin. These were 
organized along with Durbars held 
by the District officers, in connection 
with religious annual fairs, on 
Government · Farms and in ·some 
cases in the far interior of the 
district. Out of these, the shows 
held at Sawda and Khed were on a 
large scale.. A:t the former place 
there were a large number of exhibits 
of cotton, jowar and plough bullocks,. 
while at the latter, samples of various· 
kinds of grains, vegetables were 
exhibited. At Khed the number o~ 
cattle was very large and well 
represented. At the above shows 
and demonstra\i~ns a large number 
of intelligent cultivators and officers 
were present. 

48. In addition to this, parties of cultivators from the Central Division were brought to 
the College Farm to show the~ ~he excellent cro~s grown. on the Farm and the working of 
improved implements, etc. Similarly, small parties of culttvators were brought on the Surat 
Farm and were shown the standing crops and the use of the improved implements. The 
effect of all these demonstrations and shows was a-far reaching one. 

· 49. Over and above these demonstrations, the demonstration of steeping seed as a 
preventive against smut mentioned in para. 69 ~f the last year's summary report was also con
tinued in the Broach district. The area so treated amounted to 6,234 acres. The results of 
these were very encooragi.11g as in none of the treated fields the smuttedheadsappeared while in 
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untreated fields the percentage of smutted heads varied from 5 to 88 per cent. Owing to· such 
conclusive results the Department has arranged to keep with the Distl'ict Overseer small packets 
of copper sulphate with printed instructions for its use for sale to cultivators. 

50, Demonstration of Poona furnace was carried on in about 15 places in the N4sik 
district. Consequently eeveru sugarcane juice boiling pans of tho Poona type were sold and 
the people have begun to appreciate the value of Poona method of preparing gul, 

51. The district work also consisted of trials of difterent crops such as cotton and ground~ 
nuts and of cakes, artificu.Is and san manuring on plots of land placed at tho disposal of the 
Department by the members of the various agricultural associations and private individuals, 
These served as ocular examples to the neighbouring cultivators. The plots were supervised by 
the District Overseers from time to time. A summary of the results on these J:lots is given 
below:-

PooNA DrsTRIOT, 

1. San as green manure for rice was tried on several plots in the Mawal tratlt but owing 
to the heavy early rains it failed to give any results except at one place (Paud) where a green 
manure plot gave 8J7 lbs. of rice, plus 386lbs. of straw more than the ordinary manured {farm 
yard manure) plot, · 

2. Spanish peanut, the early variety of groundnut is likely to be more successful on the 
light soil on sloping portions in the Mawal where oil seeds like niger seed a1·e usually grown. 
The yield of the plot at Paud came to 2,933 lbs. of nuts per acre, 

3, In Mawal a very inferior kind of wheat called Potia is cultivated. It is a very poor 
yielder aud Shot Parner wheat from Nagar District was grown at two places (Karla and 
Naigam) in Mawal. In both the pla~es it yielded more than the local by about 56 lbs. per acre. 
The yield was greatly affected owing to the fa~uro of the late rains. 

Sugarctme.-Cottonseed cake as a manure for top dressing sugarcane was tried on two 
plots on the Mutha Canal and· two oil the Nira Canal. The object of giving bial to this cake 
is to see its effect on sugarcane in comparison with other oakes. '!'his cake was applied in 
comparison with fish manure, castor cake and saffiower cake giving 200lbs, of nitrogen per acre 
in addition to the usual dressing of Farm yard manure. The yields obtained are in. no way 
better than the otper cakes which are usually given by the cultivators, The gul obtained was 
of better quality and the percentage of juice to gul was higher than in the case of other 
manures. 

KHA.NDESH. 

Sawrla demonstration plot.-Here three varieties of groundnut (Local, Big Japan and 
Spanish peanut alone and with cotton} N. R., N. R. C., and Varadi were sown side by side 
in small plots to demonstrate these crops to the cultivator:! in connection with the show held 
there. 'l'he soil o~ the plot was deep black and heavy. Among the groundnut varieties, Blg 
Japan yielded well giving 2,868lbs. of nuts per acre without irrigation. The N. R. cotton 
gave a good yield of 614lbs. of seed cotton per acre. 

A small plot of chillies manured with artificials in comparison with farm yard manure was 
laid out. The artificial manured plot gave 780 lbs. of green chillies more than the ordinary 
Enanuredplot. ' . · 

Naahirabatl.-Here groundnut and cotton were grown on small plots for demonstration 
held at this place. As usual the Spanish peanuts gave good yield of 1,.760 lbs. per acre, On 
this plot N. R. C. yielde~ 596 lbs. of seed cotton per acre against 532 lbs. of N. R .. 

Ba!al (Jamtla).-Here tru:ee varieties of groundnuts were tried. Local, Big Japan and 
Spanish peanuts were grown under irrigation. Spanish peanut was grown in the space between 
fruit trees and received no irrigation. Big Japan and local receive:! four irrigations each. 
They yielded respectively 3,240 Jbs. and ~,826lbs. of nuts per acre, The yield of Spanish 
peanut was 920Jbs. 

Nawapur.-Big Japan and Spanish peanut varieties were rJso sown at Nawapur a heavy 
rainfall tract in Kha.ndesh. 1.'he Big Japan yielded at the rate of 2,190 lbs. of nuts per acre 
while the Spanish ~eanut gave 1.250 lbs. 

ARMEDN.A.GA.B DIB'IB.IOT· 

Bugarcane.-Saffiower cake alone and saffiower cake in conjunction with ammonium 
sulphate were given as top dressing to sugarcane in two places at Aswi (Sangamner). There 

· was a slight increase in the yield from the plot manured with saffiower cake and ammonium 
sulphate in both the cases. 

Saffiower cake and ammonium sulpate were used lin'· comparison with castor cake &a top 
dressing at Rahta (Kopergaon). The results are in favour of the former giving about 528 lha. 
of more gul per acre over the castor cake plot and 1,668lbs. over the no manure plot. 

ABilBDABAD DISTRICT. 

. Aalali.-At Aslali in Daskr.» taluka a trial was made by applying ammonium sulphate 
to the sugareaue crop at the rate of 800 lbs. per acre in comparison to a plot manured with 
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-sheep folding. The plot treated with ammonium sulphate yielded 1,600lbs. gu1 more than 
the plot treated with sheep folding which yieldod 8,000 lbs. of gul. 

· Mo9tii.-A..t Moyed in Pr4ntij the Nadia•l castors yielded 1,33Slbs. per acre against the 
local variety which yielded 640 lbs. per acre. 

;,. BROACH DIBTlUCT .. 

Nitre. was tri~d at two places at Chingaspn:ra in Broach Talnka and at· J a.mbusar ·on two 
.erops~ .n •. , onions and potatoes at the rate of 220 lbs. per acre in addition, to . 17 tons of farm 
yard manure in the case of onions and sheep folding worth Rs. 12 in the case of potatoes. The. 
onions yielded 14,960 lbs. more per acre in comparison to the ordinary ·treated plot which 
yielded 241,660 lbs. · The potato yielded 4,880 lbs. more per acre than the ordinary plot which 
yielded 11,760 lbs. . · , · 

A -mixture of 125 lbs. of ammonium sulphate, 100 lbs. of potassium sulphate and 5,$) lbs. 
of superphosphate per acre was applied to tobacco in addition to 10 tons of farm yard manure 
per aore at Kareli (Jambusar). The tobacco crop of the plot treated as above gave 920 lbs. 
more yield than the untreated plot which yielded 2,720 lbs.• · 

Three plots, two ~t Th~ in ]Jroach t~uka and one a~ ]Juv& in A..mod Mluka were. kep~ 
for trying groundnut and cotton in alternate rows and they have all given satisfactory results, 

SURA.T DISTRICT. 

At Talavohora in the Chikli T~aka a trial ~n sugar-ca~e was made by applying aJ;Iliilonium 
mlphate in comparison to castor cake which is usually applied .as topdressing. The plot 
treated with ammonium sulphate yielded 1,005 lbs. of gul more per acre than the plot treated 
with castor cake which yielded 7,620 lbs. per acre. · r 

· 52. During the year onder :report a quarterly magazine in Guzerati bas been published 
by the Broach Agricultnral Association. The Divisional- Inspector of ·~orlculture, Northern 
Division, is on the publishing committee and it is hoped that this ma,aazine will become popular 
.among the oultivators. As an encouragement# five hunw:ed copies of, this magazine have been 
subscribed by Gov:ernment. . . · .· . : . , - _ 

, G. ;K. ~ELKER, 
Poo•a, 15tA .A.ugw&t 1914~ Acting.Deputy Director of Agriculture •. 
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APPENDIX D. 

SU:MliARY OF WORK DONE UNDER THE DEPUTY DIRECTOR OF 
AGRICULTURE, SOUTHERN DIVISION~ DURING THE YEAR 1913-H. 

Experimental work on the Farms at DMrwru and at Gada.g bas now been in progress foJ 
some years, and in the reports on these Stations details will be found describing the stage ta 
which several experiments have now attained. A few C('nclusions have been drawn and are 
mentioned below in their appropriate places. In other cases summaries have been written 
without attempting any conclusion, though indicating the general trend of the results: 
Especially in the case of experiments dealing with small differenoes, is it impossible to draw up 
comprisons~®afewfi~oru~ · 

• COTTON • 

Trials of ioreign varieties are now excluded from the Dbarwar Farm programme, though 
some are still grown on a very small scale for educative purposes. American varities• are yet 
under trial at Gadag, and Egyptian and Bourbon at Gokak. Bourbon bore an excell;nt crop 
of 738 lbs. of seed cotton in this its third year, Negative results preponderate over positive 
in numbers as it is naturally to be expec~. The work which bas led to the establishment of 
Broach Cotton and of Kumpta cross as suitable for the Southern Mahratta country has been 
described in previous reports. Other selected strains are showing progress in the dir'8Ctions 
·sought, but fixed lines have not been secured-a cross Cbrismpher :X. Culpepper produced in 
1905 and t:ince multiplied, and selected on the Gadag Farm, is described in the following 
terms by Messrs. Tata & Sons, Bombay. · 

"This is a very long stapled and strong fibred cotton. Every way desirable stuff. This 
deserves to be widely cultivated,"· 

Ca.refnl attention will in future be paid to this cotton, as its yield and ginning peroentage 
are also good. 

Shollipur cottons typical of each talnka are grown on the Barsi plot. The preponderating 
variety is Varadi, American and Kumpta are mixed with it. Imported Neglectum roseum 
gave the following yields :-
Sholapur 1,510 lhs. per acre Irrigated 4 times. 

Do. 9H lbs. do. Do.. once. 
Pangri 1,8'15 lhs. do. Grown amongst lime plants and irriga•· 

ted every 8th day. 
An attempt is being made to distribute this cotton. In a normal year it offers almost 

certain chance of success as a dry orop. 
The auctions of Broach and Cambodia cottons were again undertaken by the Department 

at Dbarwar and at Gadag, and a net profit of Rs. 1,400 was realised. Broach cottan sold 
amounted to 864 Nagas (1 Naga is equal to 1,344 lbs.), worth Rs. 1,50,180, or an increase of 
about Rs. 40000 over last year's figure. 137 Nagas of Cambodia cotmn worth Rs. 24,730, 
were received. The following table drawn up by the Divisional Inspector of Agricnltnre 
Southern Division, is worthy of study. It shows the history of ootton since its introduction 
and the benefit derived by the cultivator, which amounts on the average of five years to. 
Rs. 9 per acre, per year, in excess over Kumpta :-

Serial 
.No. 

1 1910 ••• 

s 1911 

8 1913 ••• 

4o 1913 

6 1914 

To&al, .. ~ 

Broaeh 
Cotton 
sold in 

the 
aucti011 

sale 
Nagu. 

69i 

171 

!130 

li9S 

P10bahle 
area to 

grow the 
cotton in 

acres. 

2,616 

684. 

1,720 

2,880 

Bates on the dates of 
auction sale f~ 

~~I 
Broach. 

Lowest 
grade 

of 
Broach. 

190 .(<163 

220 191 

.203 173 

Local 
Kumpta. 

Actual I Amount& 
total far t.he 

amount aame 
realised giWltity of 
by the cotton at 
sale af the rate. 
Broach for the lost 
cottou. variety. 

Bs • 

04,830 

26,16S 

75,680 

Amount 
of extn. 

profit 
lotbe 

growen. 

Bs. 

l6.6l!6 

10.906 

6,865 

161 200 82,110 !7,283 ISS 1,09,398 . 
865 8,460 --100--1-....;_-156--I-..:J-],6Q_,l_80_:--1,_09_.58_6--1~·696 

.. ,.....I .. ... .. I ....... j ........ 'P'"' 
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A considerable quantity of Broach cotton was marketed at a later date independently of 
the Department. 

The seed supply of these cottons was obtained as nsual by buying back the seed from the 
11pecial and lst classes. In the case of Broach cotton, this source was supplemented by an 
importation of 10,000 lbs. Navsari seed. Central dep6~s were opened at; Gada<P and at 
Dhlirwar, and sub-de¢ts at the Dharwlir Farm, Garag, Aminbhavi, Shiggaon. Bankapnr, 
Ranebennur, Hubli, Gadag, Ron, Sudi, Gokak Canal .Farm and Hnkeri. Besides cotton, 
groundnut and potatoes were distributed .From.snoh of th6.3e dep6ts as were suitably situated. 

lOWAR. 

Many varieties have at one time or another been grown on .the Dharwar Fartn. It is now 
almost definitely proved that the local Fulgar Yellow is. the most suitable variety-others head 
the list in exceptional years, but Fulgar Yellow retains a relatively high place throughout. 
The question now arises as to how 1far the cultivator is justified. in mixing his varieties, as he 
usually does, and an experiment with this object .in view has been ]aid out. Its results will 
show whether or not we are justified in attempting to place a pure strain of any one variety on 
the market. · The production of such a strain being the ultimate object of the selection work. 

The Gadag Farm has given positive ·results ·regard!ng''the introduction of rabi-joWar. 
from other localities. :Bhima and Maldandi from Sholapur have both done better than the local 
during four years. lfaldandi will be tested by selected cultivators during the coming years- · 
and if found successful, will be placed on the market. 

An analysis of Sholapur varieties afl-:Barsbi shows that ~dandi is the commonest all 
;:)Ter the District except in Barshi where Da.:,<P&di forms 93 per cent•Gf the crop. 

Steepmg in copper sulphate to prevent'Em\lt seems to be becoming rapidly popular. 

WHEAT. 

New Bansi has been successful in Gadag and will be tried in one or t'vo places ill. t~e- ~ 
district during the ooming year. The progress of the selection'work on the DMrwar Fanq, is: , 
somewhat indefinite. Pedigrees of the various strains are printed as an appe~djx to the: , 
Dharwtir Farm Annual Report. A statistical study of selected and unselectea:·individuals., 
promises to be interesting. ·:, · ~. · '· ' 

GROUND-NUTS. 

Jm experime~tal plot :&.as been starlied at Isl~mpur in the Batlira District. · jfu; ~~J~tg.. 
are to test the alleged deterioration of the i~ported variety and the supposed ill-:ef£eot of this.; : 
variety on the succeeding crop~ . . .. . .. . . . · 

In the Southern Mahratta eountry · groundn ut does not spread rapidly-abOut 3~00B 'Ibs~ · 
were distributed d~ring the season. It seems that uncerliainty of early rains itr the black: 
soil tract and wild pig in the Mal1ad limit tJ;t~. exte~on of this ordinarily paying-crop~·· · 

.POTATOES. 

Good imported seed worth about Rs. 2,00Q wa9 distributed,:largely by the .Helgallii1 -~· 
Society and by the Agricultural Association, DMrwar. An experiment in fu~o-ating Belgaum ·.· 
potatoes was successful, 1,000 ~s. were bought, bJ'm1ght to .Dharwar and . fumigated with 
Carbon disulphide in a closed pi~~ They we~ in good condition·at sowing time. , '' 

It seems that· growing potatoes round Dbarwar is not an ecoqomic proposition. Moth 
and wilt combine to destJ,'Oy the crop. Pot~to .culture at .. presenfH)8Q only be-regarded as a·· 
pastime for those who can afford to lose by 1t~ - · .. · -

' SUGA.R-OA.NE •. 

Manurial experiments are n:- progress, both on the Gokak Canal Farm and in cultivators• . 
fields in the Satara District. Safllower cake has this year, ·as a rule, done better thau · 
Ammonium Sulphate. Ammonium Sulphate was imported . and distributed on a fairl,y large 
11cale chiefly in the Satara District. 

: OTilER CROPS. · ,. 
Call for no speoial remarks at present. 

MANURIAL EXPERIMENTS. 

Those on llllo~reane are menti~ned above. Ca:ctus has been shown to be useless as a IDanure .: 
for cotton and· jowar at Dbarw~r and for. m&lZS at Golmk. Cake manures at Dharwar ~· 
increase the outturu, but at SXOOSSlVe cost. Stx reanl figu~ show that tha ~ocal practice of. 
manuring jowar gives better results than manur1ng cotton 1n a two-year rotation. · · 
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' BOTATIONAL ·EXPERIMEN'rs. 

One only need 1be mentioned· here, the two-year rotation. .~~eries flD. the Dh8rw8r. Farm. 
Our 6 yearrl experiences point faizly definimly to the following con.olusion.a :-

(1) Cotton is better after jowb than. after the other crope 
• (2) · Ootton an.d jowb, with or without pulses, ue the moat profitable combination. 

CULTURAL EXPERIMENTS. 

The general trend of the results obtained at DUrwar and at Gadag is to the effect that 
cleep Jlloughing evel"f yea"! is extremely unlikely to be profitable. E:rpariments at both places 
are to be modi1lecl to mclnde deep ploughing once during the rotation. 

'IMPLEMENTS. 

,... ·Dep6~ bve been •es_tablished at· Barsi and at lslampur.•• 8 0 T, · plonghs and 2 S..bul 
ploughs and 4 Planet 1 umor hoes have · been• sold from these two place8. In Sat4ra District 
m~y ~ultivat.Qrs purchase ·ploughs· from•MessrsJ Kirloskar :Brothere and many in tbi8 district 
and ill Sholapur Distriot order implements direct from the Poona College Farm. 

- ~-In the Southe~·Mahi-a.~ Countryimplements·were sold Utsilated below=-
.. - .. --

I : "'li1Uilber-.old. 
•,'fl --

' ;xm.d oftmplerlleat.. ~ I ' • omcii ortl:ie ! I 

, Dlviaionaf , Dhf.nr£r Oadag GokAk CaDal 
··liVm. f'•·l'anD. ' .. Ji'IJ'IIlo . ''IDspecto11o 

. . - . ... 
·' 

I - II 

<UD.oW-s"plo~ghs , ... ... ..... ' ~ ····-'' •I ... ,I 1 
Shares for ploughs s· . ...... •' ·' ' ... .. ,, .. ' ... ·. .. .. . ....... 
C..- T • .2 plougl).s ... ' l ••• '10 '• 9: '······ . . a 
Shtl.reB for ploughs ••• ... 37 .20 • 

t ·-~-··· -. , ... 
C. T. 1 plough · ... ... ' 6 . .. ••• 
Shares lor plough ... ~, ( ... ,. ...... I . .. . .. • •• 
Sabul plough ... ... ... 1 ... .. . 
Ridgirig plough · i .... .~ .. ... • 1 . " ... . ·-· Shares for B. T.'a ploughs ... , ... . .. ... -· a I'-· ,, , .. 
Chain for ploughs ... ... 158ft. 191ft. .... . .. 
Ohio Chaif-cutter ... ... 17 1 ... 1 
:Kirloskar's ~ do. , .... , .. .•.. • •• .. . l l . .. 
Buco hana cultivators ... . .. " .... ~ s ... . .. 
Iron scra~s ~ ~ •• 4 ... ... ... I I 1 . .... . .. 
Gul pan.a ... ... 21 ••• ... 8 
Kirloskar's Cart Wheels I 1 .• -2 ... .... " .. ... ... .. . 
Spanner ... ... 1 . .. .... 
Su~nemills -~ ...... ' . ,J ••• ' 2 - ... .· ... . .. 
K?rloskats ploughs. I ••• ... ..... . .. .. . 3 
. ·, . Do.. , Oom Sheller .. ... ~ "'"' ... , .... ' •' 1 ... 

I 
. .. 

Do. · Hand< Hoe .. ..... ~ J ••• . .. ... • •• . .. l 
Gu1 Moulds ... . 'l .•. r• ••• ' ..... .. , ... AZI . 

- . ·-. "'' -. 
Implements costing in all Rs. 964-5-0 were hired: out frOm Dhllrw4r, Gokak Canal Farm, 

Islam pur, Dam and Shollipur. Beceipts .totalled .B.s... 153·11-0, or 16 per cent. on capita) 
i>D.tlay. . 

. The Bajao plough- was ·given- on hire at Rs. 85 pe~<aore;.inolusive•of all charges.; t 'luis 
bar1efpaid expenses. . . 

:; . 'Tlie· 'steam 'p1cfugH' liaal:iet!il'tepofted ~n m deta'il"elliewhere. . 
The Olpad )Vheat thresher has been proved very so.cce8sful, the cost of threshing 6,000 

lbs. of straw being about half of that incurred when the-locaJ method is adopted. 
' . 

SHOWS AND DEMONSTRATIONS.· 

The contributions to the Show held at :Ranebenn.nr in November and the implement 
demon.at.Yations undertaken in 1lonneotion therewith have· already been de~;cribed. Besides 
this, several demon.atrations took place :--Gul boiling in 4 places, rlon~hs and implements in 
p:eneral at one village, ploughs in 8 viJlagee of the Bani t41uka, OJ pad Wheat thresher at 8 and 
Chaff Cutter at one place.- ·In response to a -request received from the Collector of Sat4ra, the 
method of preparing prickly-pear for feeding stock was shown in 12 yilJages of the Khatu 
t8.lnka and in 9 ,villages of Man. · · 
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LIVE BTO.CK .4ND,. MI,S('ELLA.OOUS. 

Tbe Farm .at, Tegur is now stooked with two stud bullSJ twenty oows, 2 heifers, 7 bull~ ~ 
calves and 19 caw-calves. The bull-calves OV81" sb: months old hAve been Castiated. Two a*eda, 

.. :a:U~~~n~~lTre~~~d;yb~:;:~· .J!~e.~~~ ,e~~~noe pas 1~own tlmt 

Ensilage ,J:1lllde from grass. in. ~n nnliuilt pit was more or Jess suocassfnl. A large pro
jportion, however, became mouldy ..... The eatcl.e ateih greedily, if care was takep to ·.remove··the 
!moulded. portions. , A. stone pit on the Gokak Canal Farm tumed out. ·excellent ai1lage iDade 
from.~ 11ta1ks ~ut ioto.about 6 inah ~ength• ·. ' · · ... · ; ··' · '"'•' 

. An· enquiry into· the conditions affecting the butter trade in villa~ 'along tne Krishna 
''Valley in Satara D.istriot will, it is hoped1 lead to the eatabliiliment of a 'o;;~operative'dairy:'' . 

' ~ • •< • 1 ' l '-\ r, •• ..., , , \• ~, .'\' 

. . ..:~.?~.B,~~T,, . , 
.. lDepllty .. l>~ of Agripul~ 

· · ' · ' · South~ Divilion. 
"':' ~l·;~ :.'il ~ ~ v,, ."' ... _ 
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APPENDIX E. 
SUMMARY OF THE WORK DONE UNDER THE DEPUTY DIRECTOR 

OF AGRICULTURE IN SIND FOR TH.E YEAR 1913-14. 

Seaion.-The season from all points of view was a bad· one. The noteworthy character 
was the unprecedented deluges in Lower Sind. At 'Mirpurkhas 22·17 inches of rain fell 
altogether mostly in July a.nd August. The rain not only did damage by flooding and 
encouraging ranl!: growth of weeds all over, but the Marwari and Desert coolies returned 
to the desert ac£rding to their usual custom when there is good rainfall. Consequently the 
abour question was very acute and hoeing and wet;ding cotton was very imperfectly done. 

In Upper Sind the inundation was poor1 and after the first ftood th~ riveJ' suddenly 
dropped causing ~rious deficiency in the water·supply. 

Presef&l eondition of .Agricultwal Department in 8iltd.-'lbe budget of the department 
has been considerab1y inoreased in the last few years. 'l'he pay and travelling allowance of 
the sta:ff now ~mounts to llbout Bs. 80,000 and current expenditure after deducting receipts paid 
into treasury also to about Rs. 30,000. These figures do not include capital expenditure oa 
building~ land, etc., which can be balanced by the valuation. The capital expenditure in the 
year· owing chiefly to acquiring 200 acres of a new Seed farm was nearly Rs. 50,006. For 
this expenditure the Department carried on 4 Agricultural Stations, each representative of 
the chief agricultural tracts of Sind, the Daulatpur Alkali or Kalar reclamation station, the 
new Seed Farm and seven sub-stations. Besides the sta:ff on the varioua f3l'llls there is a district 
f-.9uring staff. · 

.Agricultnra: Stationa.-The four farms are the foundation of the Department in Sind, 
without th&~e farma in efficient ~crking order and able to investigate the special agricultural 
problems in these various tracts any progress is impossible. They are :-

Mirpurkhu. 
Slikkur~ 
Larkh4na. 
Land hi. 

Detailed reports are published of the work on each farm. 
:MirpurlAO, is chiefly engaged in cotton work and in rotations. The staft was busy thts 

year with the work in connection with the buying and ginning agency for Sind-grown 
American cotton. The kharif season was very unfavourable on this farm and I&rt of the 
farm was badly flooded. 

· Br~,Mur.-There was nothing of outstanding interest on this farm. Since the farm steam. 
engine and centrifugal pump were installed on the Indus to irrigate this fa.rm, 4 or 5 
pumping plants have been put down along the bu.nd. 

.Lar,Mdno.-Tbis farm completed the first year of working. The situation is particularly 
good as it combines some good rice land witll typical dry crop land suitable for bosi cultivation. 
The bosi land is that irrigated in the bot weather and thereafter ploughed till a mulch is 
formed on the surface and a cold weather orop, generally wheat, drilled in to the wet layer 
beneath. Implements such as harrows give much promise as labour sa.vera fOI' this class of 
land. · 

Landhi.-This farm is representative of the market gardening (mainly potato cultivation) 
and fruit growing in a limited area round Karachi. Over 2,000 acres of potatoes are cultivated 
in the tract es.ch year. This £arm also completes its first year of working. 

Daalatpur Reclamation Statitm.-This farm of 400 acres was auctioned during the year, 
the work having been completed. The land was taken over in 1907 with the object of 
briDging into cultivation the worst class of alkali land. A.. complete report giving full detail& 
of figures and results has been prepared. 

Seed farm-200 acres of land were acquired in the present year, 2 miles from MirpurkMs, 
for producing pure seed of American cotton and berseem (Egyptian Clover). The neoessary 
buildings have been erected with Dutch barns for storing berseern and cotton. A Saw Gin. 
:Power Clover Threshing Machine and a portable 6i H. P. Oil engine have been bought. 

Bu'IJ-ataliona.-7 sub-stations were working during the yeaz. They oonsi:!t of from 6 
to 10 acres and are either taken on loan or rent from the owners, 'rhey are worked by 
'harie1 1 or tenants on the share system. Each group is under tile direction of a Graduate from 
the Poona Agricultural College. The sub-stations were situated as follows)-

Tando Jam ••• } H derabad District. 
Tando MahomeqkMn ••• Y 

Nawabshah ... } 
NausMbro Feroz ••• Nawabshah District. 
SMhdlidpur ••• 
Shikarpur ... Sukkur District. 
lacobabad ••• Upper Sind Frontier District. 

'l'hese sub-&tat~us were used for demonstration purpoees. 
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The Tando Jam and Ta•tlo MaAomed .Ua• sub-stations were not outstanding. The 
'ha.ries ' neglected the American cotton plots, Sindhi cotton gave 700 lbs. seed cotton per acre 
at Tando Jam. · 

}lawa1Jalla1 produced about 400 lbs. American cotton per acre and NausMbro 800 lbs. 
per acre. At SL4dMdpur American cotton was a failure. At Sluilld&.dpwr 1,236 lbs. seed 
cotton per acre from eelected :Bhitshah seed was produced. 1 

In all the Lower Sind sub-stations the Upper Sind jow4rs 'A.lak' and 'Red' seem to be 
superior to any of the local varieties 1:!4.0 lbs. and 6841 lbs. grain per acre were obtained at 
Shlihdaifpur. The latter also gave 900 lbs. to an acre of bajri grain. Tur and other pulses 
gave saitsfactory growth at most sub-stations. 

At Shik4rpur even with the shortage of water the American cotton yielded a fair crop. 
The average of American 'Triumph' was about 5 inaunds per acre (of 80 lbs). The Sindhi 
gave about the same yield. · 

One acre of red jowar gave 13 maunds 18 seers grain. 

JacobalJad.-Tbe yield of American cotton was about the same as at SbikltrPur. The 
Sindhi cotton was over 6 maunds. 

JJi1trict W or-i.-Three Graduates toured regularly in the cold weather visiting zemindars 
in iheir divisions, also the Divisional Inspector of Agriculture was on tour, and the various Farm 
Superintendents in the neighbourhood of their farms. They held lectures in the villages, 
showed seeds and ploughs and booked orders for American aotton, etc. In the hot weather 
they held demonstr11tions on the sub-stations and vi6ited growers of Ameriean cotton. The 
Graduate in U]'per Sind was engaged practically all his time·in distributing American cotton 
seEd and giving instructions as to its growing. 'l'he Nawabshah Graduate reports as to 
visiting SO leading tillages in his district and the Lower Sind Graduate to holding 25 villages 
demonstrations. 

CottON • 

.Ameriean CfJtton operation1.-A Bombay Syndicate arranged to erect 2. gins in Sind, one 
at Shik4rpur and one at Mirpurkhas, to buy American cotton grown from seed distrabuted by 
the Department, and to market the produce. Seed was got from America, 'Triumph' variety, 
10 tons were distributed in Upper Sind Frontier and 30 tons round Mirpurkbas on the Jamrao. 
Cotton is not grown in Upper Sind by the cultivators and they require a considerable amount 
of teaching as to its proper cultivation. As the inundation was late very little of the seed 
was sown and the gin at Shikarpur was not opened. hy American cotton brought in 
was sent to Mirpurkhas. This gin produced 511 bales and about 20 bales of stained cotton. · It 
was ginned in a somewhat dirty state and was sold under Liverpool grading at 1 to 1!11. 
per lb. under Middling American. It is hoped that the grade will eventually reach 
Mid-American. 

I 

For the coming season indent-s were booked by the staff and the folloWing quantities of 
seed were distributed :-

District where dimibuted. 

Thar and Parkar 
Hyderabad 
Nawabshah 
Karachi 

... • 

, Upper Sind F:rontier and Sukkur 
Larkh4na ••• 

Total 

Mauuds( ll:s.) 

1,103 
26 

115 
12. 

162 
114 

1,532 

9 bales of special stapled cotton grown on Daulatpur Farm were ginned separately and shipped . 
to Liverpool. It was graded as Middling American and reported on as folbws :-

Reporl ~!/ Me&~ra. GreafJeB Cotton~ Co_. · 

'' Onr Manchester friends write us as follows~ 

"We have now seen samples of J. G. & Co., Liverpool, 9 b;ue& E:D • City of Paris', and 
find them about the same grade as the type " A liens n, but the staple more mixed 
and hardly so strong, and we should not care to value them at more than 7-l>Od. 
nominal. We should be glad to know at what price you would be willing to 
sell • • • • • • • ,,, The rest of the district American cotton was valued 
at about G to 6•50d, 

A 108-12 
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Hoi 1f'1atMr Cereal1. 

These call for little remark. In Jowars~ the 3 Preridencr varieties which have been 
tried for a number of years have been given up for an Upper Smd white Jowlir '' Alak u and 
an Upper Sind red Jowar. The grain of the 21atter is not so good, but they are freer growers 
and very quick maturing plants. . . 

1Pleat1. 

Selected soft white Sindhi is the heaviest yielder at present. The only typical wheat 
soil "is that of the Larkhana farm where wheat is grown as 'bosi,' i.e., land is only 
watered in the hot weather. One plot of bosi wheat at Larkhana gave over 20 bushels to the 
acre without any farther waterings in the cold w~ther. 

Potltler Corpa. 

:Berseem has proved itself in all parts of Sind as by far the best crop both for yielding 
high class nutritious fo1der and also the best rotation crop for keeping up the fertility of the 
land. It can only be cultivated where water is available in the cold weather. All classes of 
live-.stock thrive on it and horses and cattle can be tethered on it for 6 months in the year. 
A· trial truck load of berseem hay was sent from Thar and Plirkar district to Bombay. 
It is to be hied for feeding race horses against Australian Clover Bay. Requests for seed are 
corning in from all over India. With the new Seed Farm in operation, the Department will 
be .in a position to supply more seed. · 

!for hot weather :fodders a number of pulses are being tried on each farm. The best pulses 
are different :for each class of land. ·In the light soil of Karachi, Guar seems one of the best, 
in other placas Val1 Chowla and velvet bean are the most promising. Pulses of all 
sorts should be more generally cultivated in Sind. · The number of crops in general cultivation is 
extraodinarily small, · · · · 

Jliseellaneoua. 

The minor crops eXperimented with are all mentioned in detail in the various farm reports. 
Rice tests are being conducted in Larkhana. Potato rotations are being e.xperimeuted with at 
Landhi. Here the potato·groundnut rotation seems to give promise. Groundnut is q11ite a 

. new crop for Sind, 

In the present season potato seed was successfully stored in the farm godown at Landhi in 
~hallow wood spar boxes. These can be built up in layers up ~ roof and .the potatoes spro~t 
m the boxes. They are planted direct from the boxes Without handh:~g and the sprout 11 
!J-Dbroken. The potatoes are easily inspected and diseased on~ removed. The boxe~ we~ filled 
Ill February and the seed planted in June, little lose occurred 1n the 4 months. Stonng 1n sand 
was found to he useless. 

Fu11goitl antl ltmcl Peau. 

These were as usual but no serious loss occurred on any of the Farms. 

GartletJ aNd Yegeta~le, 

Small area of ~uitable fruit trees are growing on all the fann, with larger area at Landhi. 
Grapes and oranges are the most promising. 

• 
1" ernacular .Agricultural ScAool. 

The first 8 students passed ont of the School in October and 9 new students were enro!led 
for present session. The course is as practical as possible and Ia.eta for 12 months. The ms
trnction is in Sindhi. Of the students passed out-

2 are employed by Zeminda'rs 

8 are working on their own lands 

1 is working as a Tapedar 

2 are shortly expecting posts al! Kamdars for Zemindars. 

The present lot are between 18 and 20 years age and are able to read and write Sindhi 
They come from the following districts :-

Tbar and Parkar 
· Nawabshah 

Hyderabad 
Larkhana 
Snkknr 

... 

... 

... ... 2 
J 
1 
a. 
1 
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8etd .Didrilmtioa, 

· The seed distribution is now reaching large proportions especially from MirpurldW. The 
lists for each farm are given in the report& 

I 
Imple•mt8. 

The general Implements reoommended are :-

Egyptian wooden plough at ••• • 
Scraper for levelling land at ... · 
Nomg.or Threshing machine at ••• 
Winowing Machine at ••• 
Reaping Machine at (Wallace's "Narbndd1") 

The special implements recommended are:-

ns; 
5 

'7 ... 40 ... 165 
' 255 

i 

Rs. 
· · {Dutch wheel water-!if··· t for smaii'lifts. at .465. :·. 

Water Litts ••• Archimedian screw water-lift do. ·600 
Norla water-lift up to 10 feet lift at 3~5 

Spring toothed harrow at 39 
Clod Crusher at •••' 150 

·Hosier, Seed Drill at ••• 375 

Egyptian plough if> now being ~ by many local mistries. : An hnprove&ent has ~n 
.made by substituting the presen~ sort iron' share for a case hardened steel one. 1,000 shares 
have been imported and are being sold to looal makel'&. -It will lengthen the life of the plough 
considerably and will considerably add to its efficiency. · 

lAve atock. 

The Superintendent Civil Veterinary Department selected With considerable difficulty I buU 
-calf and 3 heifers of the best Karachi milch cattle. Their' dams are known and their 
in ilk records have ~een taken, The yearlings are being fed on a· government farm. . It will 
.afford a good test of what the Karachi catt!e are capable of.' As a rule; the young cattle are 
much neglected and underfed and only when th<Jy do produce milk the owners try t:» 
feed them well. It is also said that the milk yield of Karachi milch· cattle· always drops ana is 
permanently decreased by change of environment on leaving S!nd. . . ' 

Half a dozen good tdumba' sheep are being kept on · LarkMna Farn:i as a nucleus of a 
breeding flock. · · · . · · 

A few he~s are being kept on all farms, Indian game and Persian Gulf_ fowls • 

. SAolll&. 

During the year Agricultural shows were held at Sukkur, Urkb4na and Mirpurkbu 
Various classes, arranged for zemindars' produce 'uitable to the different districts. were included 
At the same time lectures and demonstrations were held, and in each case exhibits of produce, 

· ~tc., from the various Government farms were on show. , .. 
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APPENDIX F. 

SUMMARY OF WORK DONE UNDER THE PROFESSOR OF 
AGRICULTURE, 1913-14. 

THE AGRICULTURAL C'JLLEGE FARM, POONA. 

I.-PRAcTicAL WORK Ol!' AGRICULTURAL CoLLEGB STUDENTS. 

This is the main funotion'of the Farm, and as snob, all possible attention is devoted to lay 
out the work of the farm in such a way as will afford the best facilities to make the practical 
work in the branch of Agriculture as efficient as possible. The practical wo1·k is so arranged 
that each student individually receives attention of the teacher. · 

II.-ExPEEIMENTAL AND RESEARCH WoRK. 

In the area worked by the senior students of the Collt>ge some experiments of a permanent 
nature are laid out to demontrate end teach to the students the methods of experimentation, and 
few other experiments are also carried out by the farm in the area not occupied by etudents' 
work. Such of these, as have yielded useful at.d instructive results during the year under report,. 
are summarised below crop by c~p :-

Oo#o11. 

Profits from the cultivation of tzeglectnm types of cotton on an avera"'e of four acres with 
the best of the cultivation amounted to Rs. ::8.3-0 at a cost +of cultivation of Rs. 29-12-0. 
The seed cotW>n in calculating the above has been valued at 12 lbs. per rupee. 

Plan~ to plant selection. oj.Cotton.-As a resuU of four seat·.s~ selection the ootturn per 
plant has mcreased from 26 to 50 per cent. or more, as compared w1th the ootturn obtained per 
plant to start with. . -

.M anurialrequiremen~s of Ootton :-A complete manure consisting of sulphate of ammonia. 
sulphate of potash, and superphosphate& in addition to 5 cart-loads of farmyard manure per acre 
supplemented by lime has given the largest yield in both the duplicates; it however does not pay 
to apply artificials to cotton •. The five cart-loads per acre is the only plot which has left any 
profit by the addition of manure. . · 

Ootton tJarietiea auita~le· t~ t4~ tract~ '8imilar to .foona.- Among neg~ectunu Catohica has 
again topped ,the list in po10t of ~et amoup.~ of money returns ; next is Rotoum. 

\ Amongst the superior ,varieties ·Broach has not done well as was ·expected owing very 
largely to the want of Rabi rains. · . · 

Among$1; Hirautnm types· Bburi has given an outturn of 768 lbs. :per acre, and· stands 
second to neglectam types of cotton in point of money return. Cambod1a persistently shows 
unsuitability to the climatic conditions existing in Poona, . 

Jowar. 

Poona seems admirably suited to kharif jowars on .better classes of soils. The average 
net profit from this crop from an: aggregate area. of four acres is Rs. 67 per acre at a 
cost of oultintion of ·l:ts. 47. 'The rates at which the grain and fodder are valued are SO and 
150 lbs. pet rupee respective!J; The varieties grown were Perio from Surat, Gndgni from 
Dhulia; Gidgap from SaMra, and Fulgar Yellow from DMrwlir. 

The c~ltural experiments carried with rabi jowar have given considerable advantage: An 
18" distance between rows with half the usual seed-rate and superior intertillage have all proved 
more profitable in point of grain than 9" distance and no interculturing respectively. 

Amongst the kharif varieties tried:, Gudghi in point of grain and perio in point of fodder 
have stood first, the latter being next in rank in point of grain also. Gud9l Is however early 
while perio is late. ' · 

Groundn•t. 

It is thoroughly established by repeated trials that the local varieties of groandnnt cannot 
stand competition with the introduced foreign varieties on any point, tJie., yield, resistance to 
disease or moisture requirements. 

In the several varieties under tria], Pondichery has again been the highest yielder amongst 
the late spreading varieties and Spanish peanut amongst the early ripening erect varieties. 1-'he 
big erect has yielded nearly as much as Pondichery and shows good promise. 

For smaller varieties like Spanish peanut aod small Japan, it is again and again confirmlllf 
that a distance of 6" X 4'1 is better than 9" x 6". (This experiment was originally laid down by 
me, i. e., Mr. P. C. Patil, and is since then continued). 

In point 0f manuria1 requirements, the addition of nitrogen in the form llf ammonium 
snlphate has actually decreased the ontturn, and replacing half the qUa.utity of farmyard 
manure by potash alone in the mineral form has caused a d~creuse in the yield of nuts though 
there is slight increase in the stalks. In another experiment it is shown that though the 
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various elements of plant food in mineral forms enhance the outturns more or less, still five cart-
loads of farmyard manure is the most profitable. · 

The Spanish peanu6, owing to its earliness and belonging to papilionaceous order, has shown 
a deoided advantage for being grown as subordinate crop in .Broach cotton. This method of 
mixture bas given a net profit of Rs. 42 while cotton and til mixture with which the former 
was compound gave only Rs. 21. 

JJajri. 

The ne~ profi~ from this crop during the year under report &monnted to Rs. 27-12-0 per 
acre with a cost of cultivation amounting to nearly the above figure on an area of 5 acres, 
which is similar to the soils allotted to Bltjri in the neighbourhood, which has not received any 
manure for the last two years, but the good results obtained are due chiefly to bett~r methods 
of tillage, including deep ploughing aft~r the previous crop is off, keeping the land clean of 
weeds and preservation of water to the benefit of the crop. Bajri grain has been valued a1i 
26 lbs. and straw and chaff at 200 lbs. per rupee. 

Potato. 
This crop was a total failure in all. the plots on this farm dne to the fungoid disease Rhizocto

nia Bolanii. As a result the crop produced ollly one-fifth of the normal, or even less. This 
disease was as bad in plots which had no potato crop on it for the last eight years, nor were in 
any way nearer 'to an infected plot FO as to have caught the infection from the latter. A big 
plot of a cultivator near Kirkee who had grown this crop for the first time met with the same 
.result. 

An experiment was carried ofit by Mr. Ramrao, Lecturer in Entomology, in storing 
potatoes ; and the results show that th& method of storing on racks, in a room having good 
ventilation but not allowing any access to moths, is the best. The loss only amounted to three 
per cent. The diseased potatoes have to be sorted out before storage and the quantity to be 
stored fumigated in an airtight resorvoir by petrol. The fumigation has to be repeated once or 
twice again if any caterpillars are seen which might have hatched from the eggs at the tim& 
of storing and which were not killed in the process of first fumigation. 

TfW'11l6ric. 

Replacing 15 cart-loads out of so' cart-loads of farmyard manure by ·1,200 lbs. of sa1Howe:r; 
cake, has increased ~he outturn by about 16 per cent., while replacing half the quantity of 
safHower cake in the above by ammonium sulphate supplying equal quantity of nitrogen has 
not shown any benefit. 

Sweet polaloe•· 

Rephcing 15 cart-loads out of SO of i'armyarci manure per a:cre us;Ja]ly given to this crop, 
by ls200 lbs. safflower cake, has increased the outturu by 35 per cent., while substituting half 
the quantity of safllower cake by ammonium solphate supplying the same quantity of nitrogen 
has further increased the outturu by 43 per cent., having a net profit of Rs. ~0 and 70 respec-
tively over the full quantity of farmyard manure. , . 

Gratll. 
The brown seeded variety has proved even this year earlier by about one month and a 

better yielder by about 7 5 per cent. than the black seeded. These results are in confirmation. 
of those obtained during the last year. This faot brings out the necessity of not allowing the 
black seeds to mix with the superior brown variety. . 

Lit~leetl • 

. . Greater distance betWeen the rows in ·this ·crop does not seem advantageous· as a 9~~" 
distance gave nearly double the outturn of 18' distance even in a year in which there wer& 
practically no rabi rains. ' 

0ni0fl8. 
. . . 

This. year again nitrogen in the form. of nitrate of' soda has P!Oved superior to the ~e 
quantity m the form of sulphate of ammowa, and the average net lDcrease of the two dupli· 
cates is about 40 per cent. which more thanemak~ up the extra cost of Nitrogen in the form of 
nitrate of soda. 

Ralli J0111ar: 
Wider distance between rows so as to admit of interculture, less seed rate and good 

interculture which are principles of dry farming, have all shown an advauta,<PB during the last 
year in which there were no rabi rains, and the crop had to sustain itself on the moisture from 
kharif rains. The greatest benefit was however s~own by ~~d tillage, which amounted to about 
37 per cent. and yielded a net profit of Rs. 20 w1th an additional cost of Rs. S only. 
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CalJha9e aNd Kt~olllaol mi:rtur6. 

Replacing 24. out of 48 cart-loads of farmyard ma;ure by 6 cwts. of nitrate of eoda, bas 
increased the outturn which is however jm;t enough to pay the extra cost for nitrate of soda 
when the rate of farmyard manure is Rs. 2 per cart (800) lbs, • 

1YAeat. 

Green manure of san has given less outturn of grain and more straw than 10 loads of 
farmyard manure per acre. The cost of green manuring is however less by Rs. 5 to Rs. 6 
than the cost of 10 loads of manure at the rate of Rs. 2 per cart. · So the net profit from San 
green manuring is only short. by ~·· 4 as compared to ~e farmyard manure, It was first 
intended to take the crop on soil moisture alone, but when It was fotmd that this was not 
possible owing to want of rabi rains irrigation was given. 

San and Nigerseed were also compared as a green manurial treatment for dry wheat (Shot 
Farner). The results are in favour of nigerseed by 27 per cent. in the case of grain and about 50 

. per cent. in the case of straw. The plot of nigerseed was also better than fallow by about 10 per 
cent. in the grain and cent per cent. in the straw. The comparison between Ean and fallow 
shows a drop of 13 per cent, on the grain but a gain of 44 per cent. in the fodder. In order 
to secure the maximum advantage of green manuring the crop must be turned in early so that 
subsequent 1'8ins fill in the bed made porous, by the addition of humus. 

TolJacco. 

500 lbs. of sulphate of ammonia, ~ addition to phosphoric acid in form of dissolved bones,. 
and 24 cart loads of farm manure have increased the outturn tver the last two by only about 
12 per cent. wh~ch is nearly as mucQ. as to pay !or the extra oost of ammonium sulphate. 
When the nitrogen as above replaces·24 out of 48 carts of manure nearly the same results are 
obtained. 

Phosphoric acid in form of 200 lbs. of disolved bones, in addition to 24 cart loads of 
manure and 256 lbs. of muriate of potash, has similarly increased the outturn over the last two 
4>nly by about 12 per cent. so as to pay its own way. 

A complete manure in the form of minerals consisting of 256 lbs. muriate of potash, 
-500 lbs. of sulphate of ammonia and 200 lbs. of dissolved bones to replace 24 out of 48 cart 
loads of manure has increased the outturn over the full farmyard manure plot by 25 per cent; 
but as the outturn of both the plots is low owing to water-logged conditions and consequent 
late planting, the increase has not been able to pay the additional cost, doe to minerals. 

Luceme. 

The bed system of cultivation of this crop has given more yield than the ridge system, 
unlike the first two years. This is due to the small and narrow ridges closer together. As 
years go on root stock increases and the gradual washing of the side earth by irrigation water 
exposes the roots which die out by drying and wilting and weaken the plants. Economical 
repairing of ridges ~s not possible if the ridges are too close to admit of any ridger being used. 
This indicates that broader ridges, sufficiently wide apart to admit of interoulture and repairing 
damaged ridges by implements, should be made. 

Net~~ crop1. 

Burbank's spineless oaotus is on this farm for the last three years but it has not grown to 
more than four leaves. It may be therefore laid down that this is not likely to succeed in the 
Deccan. 

Farm Irf'iuatio•. 

Management and control of field distributaries for irrigation is an important item in the 
methods of irrigation. When water is to be led in. channels which are sloping, a considerable 
el'Osion take place and the bottoms of the channels go deeper and deeper making it very 
difficult to take side outlets. Such channels are also overgrown with water grasses, rushes and 
deep rooted weeds like tafJala and Aarialf. The former choke up the water channels, while the 
latter shed their seeds in the running water which become a fruitful source of these weeds io. 

·the field. 

A devii!e has been designed by Mr. Gokhale, S~erintendent of the College farm, which 
consists in fixing cheeks of galvanised. iron sheets at intervals according to the slope, so that 
the channel appears like tarraces with sharp waterfalls at the checks. The foroe of the Ca.lling 
water is chooked by a gutter, about 1 foot long, fixed at the back end of the check and as much 
below as the fall between the ground levels of this and the next check below. This baa been 
fonnd to be very effective iJi. controlling the eroEion. . 

If guinea graEoB be rlanted on both the sides of the water channel the erosion is considerably 
prevented. It is found that when guinea grass is once established its root system does noli. 
ollow any other weeds to take hold. The crop moreover yields a very succulent and nutricioaa 
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fodder at the rate of nearly 400 lbs. of green fodder per year per 100 feet length and which is 
"·orth Rs. 2. The system is followed on this and Manjri farms, and is being followed by 
neighbouring farmers, 

Farmlmplement1. 

Plougliii.-Ratllomtl 1 'Ba~ul' plough has been found very good for light ploughing. If; 
is a land-side plough and has a very good turning mould-board and a bar-share-point, which is 
long enough to be used for several years, as the worn out point can be sharpened and the bar 
thrust a little forward, when necessary, to give the r.3q_uired projection. It can be drawn by 

··one good pair. The penetrating power of the plough oan be adjusted by pushing the bar point 
backward or forward. · 

The National Sullcy reversible is another plough which is also found efficient for the class 
.of work nearly approaching Ransome's S. A, E. Gallow's plough. The &llvanta~ of the 
former over the latter is in that it is reversible, not sacrificing at the same time :ny of the 
.advantagee of the land side. The shape of the mould board is better suited to tum the soil 
than any other plbngh tried so far. Moreover it is a riding plough and saves the trouble of 
walking for the ploughman. This can be worked by three good pf'irs or four ordinary pairs of 
bullocks. It costs Rs. 180; but in fact two ploughs are obtained for this sum, out of which 
only one works at a time; so the life period of the plough may be safely taken at double that 
of the ordinary plough. . 

For dealing with hard baked land in summer the Cockshutt plough Was found superior 
to S. A. E. Gallows. 

Rudsack'B 8. P. 10 plougll, which is a land-side one, is found more -efficient and less costly 
than Ransome's C. T. ploughs. Similarly Arlington No. 30 which does as deep or perhaps 
deeper work than Ransome's C. T. and is as strong was fQnnd to require slightly less draft, 
.and is cheaper than the latter by about Rs. 5. 

Harrow•.-DiB& lt.a"ow has been found very advantageous in breaking the surface of the 
soil immediately after a crop is taken off. This operation conserves whatever mois~ure is left in 
the ground and facilitates ploughing at leisure; or one or two more turns of t.he Disk prepares 
the Iand for seed. bed where no ploughing is resorted to. One more use for the disk harrow was 
discovered, namely, as a threshing machine for wheat, bajri, jowar and the like for which Norag 
thresher is recollllll,ended. . 

8eed-drilla.-Clippe1' drill continued to prove quit9 satisfactory fo1' sowing almos~ all 
·crops except cotton and groundnut. · . , , . 

Consi~able amount of work was put in by ·Professor Knight in developing-the ideas 
.about improved yokes adapting the country cart for dumping the contents without unyoking 
the bullocks. Every pair has got its own yoke. The yoke goes with the pair to any implement. 
These yokes are provided with rings on ~hich the poles of the implement~ are fixed. 

Professor Knight has further tried to replace the elaborate system of roping in the country 
.plough by means of few rings and clasps. · 

III.-DisSEHINATION OP AGRICUL~L KNOWLIIDGl!l AND lliPB.OVEJIENT 
AND GENEB.AL AID TO THE AGRICULTURAL PuBLIC. 

In addition to the main fnnctio:J;~s of education to the College students, conduct of experi
ments and investigation work alongside of it, this farm, as a central and headquarter 
Agricultural Station, is also called upon to do the equally valuable work of educating the 
agricultural public. With this view various activities were undertaken during the year under 
report. 

IJemonllrati0111 of better metllodB of farming • .-..The· farm' is ·always on· show, and a 
collection of almost all the agricultural implements, machinety and appliances that the Depart
ment recommends is always OJ~ view, any of which are shown in actual work if required by 

-enquirers. , 
Special demonstrations were arranged in conn~~on with the Provincial Agricultural 

Conference in September, when the members and the VISitors saw on the College £ann a number 
of demonstrations ; a similar demonstration was conducted on the farm for the Agriculturists of 
Poona Satan. and Sbolltpur districts under an offioor specially deputed for the purpose. Intelli

. gent ~ltivators from these districts were invited, about; 60 or more from each taluka visiting 
the farm every day. The dem?nstrations lasted over a period of one month and in all 2,24t~ 
cultivators saw the demonstration. 

Assistance was given to the various exhibitions, demonstration& and shows held in the 
. districts by the Department or the Deccan Agricultural Association by suppl!ing exhibits and 
implements, and in soo;te cases merp.bers from the farm staff were sent to deliver lectures ar.d to 
-conduct the demonstrations. . 

Considerable amount of work of imparting agricultural knowledge was done by CJrres• 
pondence. In all 519 inquiries were dealt with during the year onder report;, the majority of 
which were in vernacular. 
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8e1rl, flllltUI~I anrl lmplem~nt Depol:-While demonstrations are very successful in bringing 
home to the cultivators the agncultural1mprovements and the use of labour-savin(P appliances 
they are in no way enough to bring about the adoption of the improved applio.n~es. If they 
are only referred to the various firms dealing in them, the cultivators do not go to the trouble 
of getting them direct from these firms, most of whom have their business carried in English 
and do not either supply retail quantities at all .or charge large prices, They want some pia~ 
in their neighbourhood where they can commumcate personally or by correspondence in verna
cular as to their requirements and get small quantities at reasonable terms. For this. 
purpose they seem to have more confidence in the instit11tions of this Department. 

In order to fill this want, a depOt of implements, manure and seed is kept on this farm for 
the last six years and every year it is beooming more popular. The depllt carries a stock of 
approved goods of the various firms. During the year under report implements worth 
Rs. 21,000 consisting of Ransome's and Arlington ploughs, Planet Junior hand hoes, plough 
chains, scrapers (leveller) manure worth Rs. 5,000 conslSting of sulphate of ammonia and small 
quantities of sulphate. of potash, and super phosphate, and 12,000 lbs. of seeds consisting of 
guinea grass, fodder Jowars, lucerne, groundnut, etc., were sold. 

IV,-JNVBsTIGA.TloN Won BY OTHER MEMBERS OJ' THB CoLLE:GB STAPP. 

' In addition to the above main activities the farm also a:liorded facilities to the members' o£ 
the College Sta:li in carrying out their respectin investigation work by either providing ordinary 
or skilled labour, land and materials and expert supervision as much as practicable. 

MANJARI FARM. 

Bug arcane. 

I.-ROTATION EXPERIMENTS. 

These have m the year under report definitely proved the superiority of Sann as a green. 
manure to sugarcane crop, over the usual application of farmyard manure. Even when only 
10 cart-loads fannyard manure (! the usual application) was given in addition to Sann green 
manure the outtum of Gul per acre was nearly 2 tons greater than when a full quantity of 
farmyard manure was given. Sann green manuring coats Rs.. 18 and the additional Farm· 
yard manure costs 20. The value of the increased gul comes to about Rs. 254 ; or we get a 
net gain of B.s. 276, if we take into consideration ·the saving of f the farmyard manure the 
cost of which comes to about Rs. 40. But deducting Rs. 60, the net profit of growing fodder 
in the previous year, we get Rs. 216 per acre as the net profit of Sann green manuring over 
growing a fodder orop during the previous year. It is to be seen next year whether Sann 
green mannre cannot be entirely depended upon for furnishing the coarse manure. · 

Fallowing has given 4,800 lbs. more gul worth Rs. 800 at a cost of only Rs. 9 per acre. 
Deducting Rs. 60, the net profit of growing fodder, we get a clear profit of Rs. 240 over growing 
fodder. The experiments were carried out for the last six years. From the next year they 
will be given up finally. . 

If.-}fANURINGo 

(a) x.· P. N. Ezperifllent&-These experiments are conducted for many years on ~his farm 
and the results are not promising in any way. There does not seem any advantage 1n adding 
extra amount of potash and phosphoric acid to these lands. 

(b) Mineral fllan•ru tU tJ 10urce of taitrogen.-Nitrate of lime, a new manure in the 
m!'rket, has also been tried alon.,. with the old series of manures. The results clearly prove that 
a combination of mineral manu~e ammonium sulphate and some oil cake, such as Saffiower cake, 
is better for sugarcane in these lands. Nitrate of Lime has given more yield than ammonium 
sulphate and will prove to be an economic manure provided it is got cheapest. Cru:le Nitre 
owing to its prohibitive cost is out of question. Nitrate of soda and ammonium sulphate 
have given nearly equal ontturns, but at present it cannot be said which is superior of the two. 

· (c) Calee1 of diperent .tinds.-This clearly demonstrated the value of faffiow?r cake over 
other cakes both as regards cheapness and outturn. Cotton seed cake, a new cake, IS pl'oved to 
be in no way superior to safHower cake and it is also dearer. · 

(d) Sofflofller Ghani Calte versus Sajflotcer Steafll·pre88erl Ca.fe.-There is a great prejudicct 
among the sugarcane growers against the use of Eaffiower mill cake. They even .prefer castor 
mill-pressed to saffiower uhoni even when the latter is rich in nitrogen and is obtamed cheaper • 

. The results in the year under report show that the country ghatzi cake is in no ~ay superior 
to mill-pressed cake, in fact the latter has produced slightly more sucrose. It 1s always th& 
experience that mill-pressed eaffiower cake is obtained eheaper in this valley, and these resultil 
will prove to be of immense value to the cultivators. 



• {e) Ooneentraletl mast1rtt1 otllttr tAan eale.-Hyma (blood refuse) which is principally 
exported has given again good results. It is one of the cheapest sources of nitrogen f~l' 
sugarcane. 
. (/) Paella' or Tra1& ManrmJ.-The results of this year have further emphasized the 
value of trash or dried leaves of sugarcane (paellat). It is worth noting that though the 
trash supplied contains only about 40 lbs. of nitrogen per acre, it is giving equal outturus of 
gnl with farm yard manure. The question of physical condition of the soil seems to be of 
utmost importance in the irrigated tract. It has been found that by the use of improved 
furnaces suflicient paohat oould be saved to serve as a manu:re for next year's cane practically 
free of cost. 

The following statement will show at a glance the results'of pachat plots compared with 
farmyard manure for, the last three years :- _: · . _ · 

Treatmeai of the plots per acre. Gul OD~ ha bs. per acnl. 

Bef018 planting. Aftor planting. 1911-12. I l912·1S. I 1913-14. 

F. Y. Manure about 20,000 } ( 

8,480 ,732 9,72:1, 
lbs. containing 200 lbs. Common topdnooin~ ~ 
N. of safHower cake and 

ammonium sulphate 
Pachat (TrashJ 10,000 lbs. containing 150 lbs. 
· containing 4 lbs. N. . N. in all. l 8,164 7,746 !10,080 

The pachat was buried as it came from the. field, ·and -was not rotton before. It rots 
within one month. 

The after-eitects of the pachat manure were found very surprising-. The ratoon was 
even, and the best of all the plots. Even the nilwa fodder taken on the pachat plot was 
found to give more outtum. ~ · 

III.-N61D metllo_iJof Plantifl!l• 

· The usual Poona method of planting consists in planting sets at 2'-2i' apart, in furrow 
with beds made for: convenience of irri.:,aation. In this system the operations of weeding 
and earthing up are solely done by manual labour which is becoming scarce and dearer in 
this valley. Again the cane cultivators on canals experience difficulties in getting water at. 
regular intervals. - To face the above difficulties, cane was planted at 4 feet apart in furroW&. 
The advantages which were found in this system were conservation of moisture and removal 
of weeds by interculturing by bullocks and earthing up by means of bullock implements. Thus 
a considerable saving in labour could be made and as more space was allowed to the' cane 
crop, tillers were numerous and good sound canes were obtained. The · outturn of gnl came 
to· 8,~00 lbs., i.e., slightly less than the average, but considering the economy in cultivation 
it is found to pay very well · · 

Tf'.-Q-ruJit1 li:epm•entl. 

It was found that the juioe of cane from plots manured with artificial manures contained 
more mineral matter which has a great effect in inverting the sucrose (cane sugar) during 
boiling. The belief that the quality of gul depends on the kind of manure supplied does not. 
eeem to be true. · · · 

r.-0t~1Je tJarieeie1. 

Since the year 1909 some foreign varieties including seedling ones from Samalkota farm~ 
Madras, have been grown, and some o£ thchn are found to be very promising. Pundia cane 
contains about 15 per cent. s11crose, while Java seedling No. 86 has been found to give 15·3 
per cent. sucrose during the year under report. It was also found that striped Mauritius, 
Green-sporls and Red-sport&, ripen within 10 months from planting and they seem to be
very uBGfal for the tracts where irrigation water is available for 10 months only. The green 
Mauritius and red Mauritius have not been found to improve in their composition as yet. 
Perhaps they require more than 12 months to ripen. Next year a study in this line will be
taken in band by keeping small plots of these canes ·upto 18 months and analysing them 
every fortnight after I 0 months' growth. 

YL-crrulling. 

Doring the year under report. the power crusher was tested from time to tinle, and it was 
found that the maximum capacity of extraction of a three-roller-power crusher from a soft: 
cane (containing 10•5 per cent. fibre) is from 75 to 77 percent., the average of the season being-

.A.lOS-14 



73 per cent. There is oonsiderable gain' in. ontturn amounting to about Rs. 10 for ev.eri 
additional per cent. of juioe from cane. Taking• 67 per oent. to be good extraction on the 
ordinary bullock mills and that of power crusher to be 73 per oent., the gain comes to 
Rs. 60 per acre. During the season · ~0 BOres ()f cane, including outside cane, was crushed 
.on the crusher within a period of four months. . . . 

Y'/1.-Pt~rtt(J()el. · 
Multiple furnace which is in fa.!lt the triple furnace (designed by 1\fr. Patn) with an extra 

store to adapt it for power crusher was found to be very useful. It was worked for two 
months. It saved time and fuel (Professor Knight's report 1911-12), It was found that 
about half the quantity of trash per aore could be sav~ w.hich is safficien~ to replace the bulky 
mnnnre for ned year's cane. 20 pans could be boiled 1n 19 hours whlle the Poona hrnacee 
require nearly three hours for each pan. Much care is required in managing the juice flow 
in the second storage pan so as not to disturb the rising scum by the addition of fresh juice j 
and sea m should be removed as soon as it rises to the surface. ·· If this is not done regularly 
the quality of gul is likely to be spoiled. ' 

VliL_;,CultitJation. 

The S. A. E. and S. E. Gallows ploughs continued. to give thorough satisfaction in plough
ing land for :sugarcane. Only one ploughing with either of these ploughs baa been found to 
be sufficient for sugarcane cultivation. The soil can be easily· reduced further by Orwell 
cultivator and Disc harrow. The ploughing for sugarcane whioh, according to cultivator's 
method, costs Rs. 25 per ae1·e can be easily done by tho use of the above implements within 
Rs.10. 

Tho ridging plough of Ransome's, costing. Rs. 5o, w~~ obtained this year. . This has been 
found to Le superior to all other i~plemeQts for making furrows. It can be easily worked by 
two bullocks. The implement· balances· well while working: It bas been provided· With a 
marker to mark subsequent furrows. • · · 

JX.-Demonatration •. 

A· grand demonstration was ·arranged .for tlie Delegates'of th~ ,.Agricnltu~ ~nference 
held at Poona in September last. Improved methods of planting, gnl making, improved 
furnaces and useful implements ill. cane cultivation were demonstrated. 

x.-:Education~ 

This· farm was freely made use of 'iJl giving practio~l ·t~ining in' gal making to the 
.students of the P6ona A~ricnltnr:l} Colle~ an~ of the Vernacu!ar Agrionlt~a,l School, Loni, 
T~e usual Vernacular class m Sugarcane c~lt1vat1on and gul-maki,ng was held m January. 

:XL-Suppl;y of trained handa and eane aet1. 

This farm distributee cane sets. It also supplied. a number o~ trained guhlaa to. the 
general public. About 27 gulvas and 18 jalvas were supplied in the Deccan and the Karnatic. 

Orders for S~ga~cane mills, boiiP1g pans ~nd sachharomet~r11 are executed. , 

· Groundnut. 

. :Early. Varieties ·(small Japan ancl Spanish peanut) have been found to be very suitable 
as rotation crop with sugarcane as they are ready soon; thus allowing the preparation of sugar· 
cane land early. Late varieties delay the sugarcane planting and 1·equire more labour for 
their harvest. Spanish peanut has yielded up to 3,090 Jbs. of dry pods. · · 

· · l 1YAeat, 

Australians 22 and 27 .(both awnless varieties) were ·grown ?n a large seale. They 
escaped the attack of rust as they ·ripened early. They have f1el~ed upto 1,800 Ibs. 
per acre. These varieties will be very suitable in irrigated tracts wher.e. rust is expected every 
year about the end of December. · 

·Lucerne. 

·. Two-year-old lucerne planted on ridges has yielded upto 48,000 lbs. of green fodder 
per acre, 

Cotto•. 
An attempt to grow some varieties of cotton on irrigation was made. Sind (local), which is 

grown largely under irrigation in Sind, and which has been found to be superior to all varieties 
there, was tried. Though the crop was F.own at S' apart, it' has given promising remits. 
It has yielded 880 lbs. of eeed cotton per acre. It will be sown broadcast next year as they 
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:(!(,in Sind or SOWD 18' ipart, Oa.7Jotlia, which is found to be & snOOesdul variety un~ 
irrigation in the Madras presidency, was also tried at the suggestiqn of the Imperial Cotton 
Specialist. The orop was very vigorous but su!ered much from boll worms .. The perceu~ 
of lint was found to be 40·3. It was valued at Re. 265 per khandi of 78~ lbs. when Broach. 
was Bs. 285 per khandi. Further trial will be taken next year. 

Potatou. 
This crop suffered mucl from Rhizoctonia. 

· ·. O•iou. ' 

:Bed system Las yi~lded up io 25,000 lbs. of bulbs per aore. The~. were h~vy, medium 
• ei.zed, unsplit, and were Vlllu~ highly in the baz4r. · ·. · · · · 

C!lilliea atl Bri•jah.: 

The soJa.D&eeOUS crops Edered from the Curling • of 1eaves;·like'ia6 y~; . ~~ haas: beeJi 
d£cided not to grow ~ese crops for some years on Manjri fatm. · ·· · · · ' · · · · 

' ' 

. · Bcie•lijic W or~. 

A speoia1 grant of Rs. 3,000 was given by Goyernmenfi of Indildor the· puichase at 
apparatus in connection with the cane selection experiments. : A: complete set' of apparatus· 
lias n?w ~n procured. Besides the analysis in the experim.ental_plots on the ~, following' 
work 1s being done :--· · · · · · · · · .. 

(11 A study' of the Adsali (18 months crop) cane ~"being undertaken with I' vie~ 
to find out the increase and decrease of sUCl'Dse and invert stagar by l&nalysing the canlili 
.every week. · ·• · • · ·; ., · · •· · ... · 

.t' ·• 

frl) Elfect of planting at dilferent times on ripeness. Small plots are being planted 
every fortnight throughout the year; .analysis of these will be made after the cane is 
10 months old till it is perfectly ripe. 

...•.. 

(iii) A eollection of .all Bombay su,uareane ~eties •has Leen· made and they' are 
. grown on the farm with a view to classify them and determine their bOtanical anci . 
chemical charaoters. 

Retl•dio• in tile •••~er of ada per tu;rs. 
The ordinary way of planting sets has been fonnd to aftect the g~ination to a greafi 

extent. The buds on the under surface of the sets are generally suppressed in sticky soils. 
It has been observed that when the sets are planted with buds on sides full a11d even germin
ation is eJlS1Jl'ed.. The peroenfi&o<PB of germination by proper planting over the ordinary method. 
has been found to be S5 per cent. more. The cost of sets. can thus be reduce!l by 35 per cent. 
or from Rs. 60 to Bs. 40 by simply taking pr~per care in planting. · 

Silage for Sugarca•s top1. 

., When power crusher is used for crushing cane, nearly all the tops are saved. These, if 
allowed to dry in · sun, lose much of their feeding value. Attempt to. put these in silo was 
made. The silage was taken out after two months. The cattle were fonnd to eat with relish. 
It was as good as the jowar silage. 

MiacellatuJOfU. 

The Hadpasar Implement Depat was managed by the farm. There were many demands 
for iron ploughs and few fer levellers. The disc harrow and the reaper were not nsed except · 
by one cultivator. The hire for ploughs kept at Hadapasar for five months (November to 
March) came to Rs. 73-5-0. 

.DairJ- a.d 1Jair1 FaNII. 

Beari•g Calwe• o• aeparattd Mili.-Daring the year 1912-13, 11. considerable number of 
calves were reaied on separated milk and Jinseed. These calves are at present quite equal, 
or even superior, to thore of the same age which were allowed to suck their mothers. 

The procedure was as follows :-The calves were removed from their mothers at birth 
and taken quite away to separate pens. They were mbbed thoroughly dry with a wisp of 

·hay, and were then given the first milk of their dams (colostrum), and after the first few 
days were given ordinary mixed cow's milk. After fourteen days, the whole milk was 
gradually replaced by separated milk, with a small additioa of linseed to replace the fat 
removed by the separator. The substitution of sepuoated milk for whole milk was continued 
graduallr until th~calves were being fed on separated milk and linseed onlf, which ocieurred 
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when they were about a month old:· The Iineeed wos first ground and then thoroughly boilecl 
in water Blld allowed to cool, when it formed into a jelly-like moss, which was easily mixed 
with the milk. Five ounces of lineeed ehould be allowed for every ten pounds of separated 
milk. There are a few ;points of sreoial importance to be observed, the negleot of which aro 
sure to cauee failtire. ' 

Firi#.-The milk should be fed at a temperature of 100° F., and the exact temperatlll'& 
of the milk should be ascertained by using a thermometer, and not trusting to the sense of 
touch. 

Beco11tl.-It is of the utmost importance that the veseel11 in which the milk is feii are 
always thoroughly clean. They should be thoroughly cleaned and soalded after each time of 
use. N egleot of this precaution will almost surely result in digestive disorders. 

T.iirtl.-The intervals at which the milk is fed should be absolutely regular and care 
should be taken that excessive quantities are not fed, as a slight deficiency is far preferable 
to an excess. 

The adnntages of this method of rearing calves are first of all the great saving in the 
-cost of rearing which can be efieoted by substituting the fat of linseed for butter fat. 

· Seoondly, when rearing by hand it is possible to regulate the quantity fed, which is impossible 
whe.n everything depends upon the milkman, which is the case when the calves are allowed 
to suck, many calves being lost owing to digestive disorders caused by irregular feeding. 
Third1y, cows milked by hand will give more milk than if the calves are allowed to suck (some 
breeds of cows give no trouble at any time when the calf is removed, while others will go dry 
if thell- calf is taken away from them, but with these breeds no difficulty will be experienced. 
if :frOm the first calf onward the Calf is removed immediately it is born and the mother not. 
allowed to see it.) Fourthly, there is less danger of udders being injured, which often occurs 
through. the calves impatiently butting when they are first let loose. Fifthly, it is a cleaner 
method as ·when the calf sucks its dam, the udder and the haBds of the milkmkn heoome 
covered' with saliva, which is onlY, . imperfeotly removed if they are not under the strictest 
tMpervision. · 

Fotltler1. 

The fodder which has proved the most suitable for milch cattle is green maize, which has 
proved to be superior ·to any .of the juars or other fodders for increasing the milk yield. Of 
the juars the sweeter varieties are of the least value as milk producers, particul&rly Shalu 
which either in the green or dry state invariably deoreases the milk yield. 

Sililge is of the greatest value to the dairy. Its chief advantage is that it gives a cheap, 
safe and efficient means of storing fodder in its green state, at a time when it is abundant, 
and could not otherwise be profitably disposed of, and feeding it at any time required w.ben 
green fodder is unavailable or can only be procured by expensive irrigation. 

Maize makes the best silage, but any kind of fodder or gr~s can be utilized for this 
pur}lose. Plants with hollow stems should if possible be used for other purposes, as they are 
not so suitable for silage, owing to the stems containing air which should be excluded from 
the silo. The sweeter kinds of juar make a silage which is very acid, and also of course loose 
much of their original feeding value owing to the sugar being converted to acid during the 
process of fermentation. . , 

We have found silage a splendid standby in the hot weather, being enabled b_y its use to • 
keep up the milk flow as long as the silage lasted; the finish· of the silage being followed by 
a marked deorease in the yield. 

I 

It is advisable to feed silage immediately after milking rui there is a certain amount of 
smell about all silage, which increaEes with the sonrne~s or acidity, and which odours would 
certainly cause the milk to have an offensive smell if absorbed by it. 'fhis can however be 
avoided. by feeding after milkiligi and not allowing any uneaten silage to lay about the 
ca~tle byre. • · · 

P. 0. PATIL, 
Acting rrofessor of Agriculture. 
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APPENDIX Q. 

SUliMARY OF WORK DONE UNDER 'rHE EXTRA. DEPUTY DIRECTOR OP 
AGRICULTURE IN THE KONKAN, 1913·14. 

TaB Susol!l' 1913-14 WAS GooD • 

.A. &810 f art~~. 

2. The prevailing rock in the Ratnagiri District is laterite, whereas in the Thana and 
KolRba Districts trap is the most common rock. The conditions as regards soil, ect., obtaining 

.in the two N orthem Districts are distinct from those obtaining in the Ratn8giri District. An 
Experimental Farm for the Ratnagiri District was therefore sanctioned and opened in 1913. 
with the object of conducting experiments in the cnltivation of rice, green-manuring for rice, 
growing profitable hot weather crops under irrigation. etc. 

The Ratmigiri farm which has &n area of 14 acres 19! gnnthas was occupied on the 20th 
May 1913. As there was very little time for taking np the plotting work and finislllng it 
before the commencement of the monsoon, arrangements were made for conducting experiments 
in plots made by putting up temporary bands in the fields. 

Rice. 

3. Green-manuri·ng.-At the Alibag Farm, five series of ~xperiments were conducted for 
investigating the different methods of green manuring. In the first series, green manure seeds 
were sown on varkas Jand in the beginning of the monsoon, and the green matter raised was 
transferred to rice fields 5 days previous to transplanting. As water does not stagnate on 
varkas )and, it was thought that green manure crops would grow well on it. In the"second 
series, green manure seeds were sown in situ on rice lands in the beginning of the monsoon and 
ploughed down 5 days previous to transplanting. In the third series, green manure seeds were 
sown in standing rice crop with a view to plough down the erop when in flower. In the fourth 
series, the laud was ploughed in the rabi season after kharif rice was harvested and sown with 
green manure seeds and the crop was ploughed down when in flower. In the fifth series, the 
seed of green manuring crops were sown and it-ri.:,rrated in order to start them on their growth 
before the commencement of the monsoon, and the plants were uprooted and transferred_ early 
in July to plots which were afterwards transplanted with rice. 

In the above series of experiments, San (Crotalaria jnncea) and Dhaincha (Sesbania 
acnleata) were tried as green manure crops. 

Of the above five methods of green-manuring tried, only the last two proved successfuL 
Dhaincha and San sown with tillage after the harvesting of kharif rice and ploughed down 
when in flower increased the outturn of rice in the succeeding kharif season. The increase per 
acre was 630 lbs. of grain, and 1,410 lbs. of straw in the case of dhaincba, and. 670 lbs. of grain 
and 1,000 lbs. of straw in the case of san. In the other successful method of green manuring, 
san and dhaincha were eown under irrigation on the 13th April and 8th May respectively, so 
that t.hey might produce good quantities of green matter by the time the seedlings of rice 
would be ready for being transplanted. They were uprooted in July and transferred to double 
the areas, which were afterwards transplanted. The avera,aoe increase in the outturn per acre 
due to green manuring in this way was 560 lb~ of grain valued at Rs. 15-9~0. · 

At the Ratn'giri Farm, the outturn of kuryat rice land green manured with san sown in 
the be!rinning of the monsoon and ploughed down before sowing "tabu'' or sprouted rice seed 
was in~reased by 477 lbs. of grain and tl33 lbs. of straw per acre valued at &. 23-1-9. The 
cost of green manuring was Rs. 6-13-8 per acre. 

4. Oil ede1.-0f the oil-cakes tried as manures for tied at Alibag, karanj cake yielded 
the best results. It was applied at the rate of 422 lbs. per acre. The increase in the outturn 
per acre was 870 lbs. of grain and 1,000 lbs. of straw. . 

At Ratnagiri also, karanj cake yielded satisfactory results. It was applied to both 
transplanted and rah!l rice at 720 lbs. per acre. In both cases it increased the ~utturn. 

5. Fid manure.-Fish manure w~ applied at the Alibag Farm to rice at the rate of 
285 lbs. per acre. The cost of manure per acre was Rs. 14-11..0. The increase in the outturn 
per acre was 505}lba. of grain and 7 50 lbs. of straw valued at Rs. 19-0-0. 

At the Ratn,giri Farm, fish manure was applied to transplanted rice at 400 lbs. per acre. 
The cost of manure per acre was Rs. 7-9-4. The incre&.."8 in the outtnm per acre was 1,04(} 
lbs. of grain and 1,493 lbs. of straw valued at Rs. 25-2-8. . 

6. Seed 1eleetio,..-Bhadas paddy seed selected on the farm by ear-to-ear selection yielded 
108 lbs. of grain and 72 lbs. of straw more per acre than the ordinary Bhadas seed stored by 
cultivators. 

A 108-15 
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'1. Rice "arietie1.-Eight varieties were tested at the Alibag Farm. Of these the local 
variety called Patni (Halvi) yielded the highest outturn., 

8 •. Ra'6 Bu'6atituteB.-It is often complained that the supply of rab materials for burnin.,. 
seed-beds is deficient and that most cultivators do not burn seed-beds with an adequate quantity 

• of rab materials. 'fhe area of seed-beds to be burnt by each cultivator depends upon the area 
of rice land he cnltivates, But the quant;ty of available rab materials being iusuffioient he does 
not burn all hill seed-beds properly. A scheme for burning only half the area of .:eed-beds 
properly with rab materials available and using rab substitutes on the remaining 
-area of seed-beds has. been devised. One of the advantages claimed for burnin<>' seed-beds 
with rab materials,~ that weeds do not grow on the burnt seed~bed and that seedlings 
can be uprooted eas1ly. In the scheme referred to, the area burnt w1th ra.b materials in one 
year should be utilised for raising seedlings in the succeeding year with rab-substitutes. If 
seedlings were raised on such a seed-bed with rab-substitutes, no great difficulty as re"'ards the 
-~wth of weeds and the lifting of seedlings would be experienced. 

0 

Rab-substitntes were applied at the rate of 2·5 lbs. of nitrogen per guntba of seed-bed. 
Seedlings were raised on seed-beds treated with rab•substitutes and also burnt with cow·dung 
ra.b and transplanted on comparative plots. 

The results obtained are as follows :-

Area 
Yield per plot. Yleld per acre. I 

Field Plot in Treatment. ' No. No. - Remarka. 
gnnthu. 

Grain., Straw. Grain. I Straw. 

Lba. I I 

Transplanting seedlings from cow-dung rab . 
Lba. Lba. Lbs. 

.n 1 1 47 80 1,880 3,200 

41 2 1 Transplanting seedlings raised by applying 

ro j fish mannre to seed-bed burnt in ~he pre-
vious year ... ... .. . 4.6 1,840 2,800 

41 8 1 Transplanting seedlings raised by applying 
kara.nj cake to aeed·bed burnt in tbe pre-

55 65 2,200 Yioua year ... ... .. . 2,600 

41 4 1 Transplanting seedlings ·raised by applying 
brine earth to seed-bed bnrnt in the pro-

70 vious year ... ... ... 51 2,040 2,800 

The above figures show that good results could be obtained by using ra.b·substitutes. The 
oollectiou of rab materials in those looa1ities, where wages are high and the sourcea yieldin<>' 
those materials scanty, bas become costly. In such localities, the present practice of imperfectly 
burning all seed-beds may be re1>laced by one in which the whole available supply 
of rab materials should be burnt on as much of the !£rea of seed-beds as it is sufficient for, and the 
remaining area. treated by rab-snbstitutes. The seed-beds to be selected for tre&tment 
with ;rab-substitutes should be those burnt with rab-materials in the preceding year. 

As regards the rab·substitutes tried in the above experiment it may be stated that fish 
and karanj cake are manures locally available in the Koukan. Urine earth can be prepared by 
putting earth on the floor of cattle sheds and by scraping and storing it after it is soaked with 
the urine of cattle. 

The above experiment has been dovised with the object of working out a scheme fer the 
introduction of rab-substitutes, wherever the cost of collecting rab-materials is high or their 
supply deficient. ' 

Paild!J seed farm~. 

9. A system of paddy seed farms was proposed in the course of the year under report. 
If in a circle of a Taluka, 40 to 50 cultivators agree to Luy properly grown and selected seed 
one of them having good land and other facilities should be selected to grow the seed required 
by them and his name registered. Only one variety which -is most commonly grown in the 
locality should be selected and grown by the person selected to grow the seed required by 
others. Nearly double the quantity of seed required should be produced by the registered 
growc!l' as all tail corn should be rejected as unfit for sowing. · 

This year the best seed available in the locality was supplied to the selected seed growers; 
but the selection of seed by car-to·ear selection will be made in the cn~nt season, !anJ. seed so 
selected will be supplied to seed growers for sowing it next May. 

Another method of eelecting paddy seed, i.e., of selecting a suitable single plant and sowing 
its seed in the succeeding year with the object of eventually producing sufficient seed for the 
re¢stered groty'ers will be initiated in the outTent season. 

The work done under this system of supplying selected paddy seed to cultivators will be 
dealt with in the next report. · 
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Tranaplanti•g ragi ;,. Kanarta • 

. 10. Ragi is ~!oadcane~ in K4nara, whereas in the other Konka:n Distric~s it is mostly 
transplante~ b.v ra1smg seedlmgs on "m'bbed 11 seed-beds. An expenment was carried out in 
Kanara to test the two systems of growing ragi and the results are as shown below :-

Ragi broadcas!ed ••• 
Ragi transplanted 

Treatment. 

... 

Outtum pe:r acre. 

Grain. 

Lbe. 
430 
6!0 

Straw, 

Lbs, 
1,710. 
·1~050 

The above results show the superiority of the practice of transplanting ragi by raising 
seedlings on rabbed seed-beds. . 

Groundtmt. 

11. .At the Banclhan sub-station excellent crops of groundnut were grown. Spanish 
peanut sown at 12" X 9'" yielded better outtums ~han when sown at 12" X 6", 12" x 12', or at 
12"x 15". 

When the same variety was S('IWn in squares at 9'' X 9", 12• X 12•, 15" x 15;' and 18" x 18' 
the plots sown at 9" x 9' yielded better than other plots. . ' 

The three late varieties of groundnut-Virginia, Pondioharry and Big Japan-yielded 
bettel' than the early varieties-small Japan and Spanish peanut. 

Irrigated crops. 

Sugarcane. 

12. In Kanara, nearly 100,000 sets of Red Mauritius sugarcane were introduced in the 
year under report. The local ., Da.scabbu" variety requires to be wrapped up with its leaves 
after it grows to a certain height. But in the case of Red Mauritius variety the leaves should 
be removed from the cane. This is a point in favour of Red Mauritius variety. Moreover, the 
Red Mauritius variety is found to be more free from the attacks of jackals, etc., than the local 
"Dascabbu '' variety. It is hoped that with the introduction of , this new variety the area 
under sugarcane in K&nara will gradually increase. 

Onion.·, 

13. This crop did better than any other irrigated crop• at the .Alibag Fa~m. With fish 
and poudrette as manure, it produced 22,900 lbs. ·of bulbs per acre valued at Rs. 359-12-8.
Tbe net profit per acre was Rs. 146-9-4. 

The practice in Kanara is to plant small bulbs of onion for growing the crop ; but in the 
last three years, seed has been tried and seedlings raised from it transplanted. . During the 
year under report, profitable crops of onion were raised by tho transplanting method at Manki 
and Ankola. This year the demand for onion seed is more than. can be supplied. 

Chillies and Tomato. 

14: At Ratnagiri chillies and tomato did ~ell. The Poona variety of chilli was planted 
and the outturn of the crop was valued at Rs. 800·0-0 per acre. Tomato grew well and its 
outtnrn was valued at Rs. 379-9-4 per acre. 

Tohacco. 

15. At Manki in Klinara, tobacco was cultivated under irrigation as a second crop on 
rice land, The ontturo per acre was ~40 lbs.of cured tobacco. The green manuring of the 
land with san was found to be beneficial for the tobacco crop, 

Fodaef! crops. 

The quality o£ fodder in the Konkan, i.e., of rice straw and grass is poor. Throughout the 
hot sl!ason cattle get no green fodder- or any oth?r food that may be regarded as nu~ritious • 
.Attempts were therefore made to grow spec1al f?dder crops on the farms. Ma1ze and 
berseem grown under irrigation at the Alibag Farm Jlelded, respectively, 12,000 and 15280 lbs. 
of areen fodder per acre. 

"' 
At Ratnagiri, maize grown under irrigation yielded 12,560 lbs. of green fodder per acre. 

Cattle. 

17. The condition of cattle in this Division which is very unsatisfactory engaged the 
attention of the Department and the people. The Agricultural Associations at Pen, Sirsi and 
Honawar have proposed to maintain breeding bulls. At Maroli in the TMna Distriot, a Cattle 
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Breeding Society bas been formed. The question of fodder also was studied, The outtin.,. of 
grass before it seeds was advised. Ensilage was tried at K.alyan1 Alibag, Panvel, Maha.J, 
Honawar and Sirsi. Fodder crops under irrigation, such as maize, lucerne and berseem were 
grown at several places. 

EntilagfJ,' 

18. In 1911-l21·ensilage was made on a small scale in a pit dug on the Ra.sani hill near 
the Alibag Farm. In order to gain further experience in silage-making, five pit siloes were 
made in the Alibag Td.luka-two at .Bandhan and three at Kaloabi, Veshvi and Mula. The 
silage made at Kaloshi and Bandhan was excellent. From the results of pit-siloing tried in 
the last two years, the following conclusions may be drawn:-

(1) The walls and bottom of pits 'which should be dug in liigh ground should be 
made smooth by ramming them. · • . 

(2) They should be fitled with coarse, thick stemmed grass, s~ch as Phool, Ber, eto. 
Thin stemmed soft grass is of no use for silage-making. 

(3) The grass filled in the silo-pit should be properly pressed. · 
(4) When thick stemmed grass is in flower, it should be cut and filled in the silo pit 

and pressed. · 

(5) Cattle eat silage gt-eedily; the best method of feeding silage is to feed it with 
rice straw •. 

Dittributio• of.Seed and Implement•. 

19. The following quantities-of s~n and groundnut seeds were distributed:-

Districts where 
distributed. 

TMna 
Kolaba. 
Ratnagiri 
Kana.ra. 

... 

Q unntity diltributed, 
Sap, Grounduut. 

Lbs, .Lbs. 
4,180 
1,9811 
6,880 
3,300 

1,338 
1,196 
4,949 
1,400 

Total ... 15,840 8,883 

20. The following implement& were distributed :-

Kiud of impleme~t. Number IIOld. 

Meston ploughs iron parts ... . .. 26 
JJ . ,. complete ... 4 

tJ Jl wooden parts .... . .. 3 

JJ 
,. spare shares ... . .. 19 

W. K. S. Indian W?oden plough ... 11 
American Road Scraper ... ... 2 
Dharios and Datardis ... a 
Poona gul pans ... 4 

Sindhi wooden ploughs are found to be suitable for Kana1·a and Ratuagiri. They do more 
worft than the local wooden ploughs. At Sirsi, Messrs. Nilekani Brothers have taken up the 
manufacturing of light iron ploughs and iron mills for crushing sugarcane. At the Honltwar 
Agricultural Show, 40 Sindhi wooden ploughs and 28 light iron ploughs were distributed. 

De11atwraliaed Salt. 

21. In the couree o£ the year under report, a scheme for denaturalising salt with 6 
per cent. bone dust and 1 per cent. fuel oil, and supplying the salt so denaturalised at 10 annas 

· per maund to cultivators for manurial purposes, was sanctioned by Govemment. Under this 
scheme, a total quantity of 2,100 .Bengal maunds of denaturalised salt was issued to cultivators 
in the year under repol't as shown below :-

Diatrlct. QuauJ!Z 
1Dpp , 

Mds. 
TUna ... ... . .. 825 
Ratdgiri . . .. 825 ... 
K'nara. ... • •• ... 450 -Total ••• 2,100 
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Jlifforlrrigt~lion. 

22. The question of storing water f>y .constructing dams across ravines or streams with 
the object of utilising the water thus stored for irrigation was investigated as far as time 
permitted. At Umbergaon, a landowner proposes to construct a dam at a cost; of Rs. 5,000 
across the Sanjan stream to prevent the inflowing of salt water in the hot; season and thus store 
sweet water for utilising it for irrigating his lands situated on the banks of the stream. He 
has submitted his application to the Collector for permission to construct the dam. The people 
of A vas in the Kolaba District are engaged in preparing a scheme for storing water in the 
monsoon for irrigating high-lying rice lands in the monsoon. 

~gricultaraZ ~11ociations. 

23. During the year under report, the Kolaba District Agrioulttiral Association and the 
Associations at Honawar, Kumta and Sirsi did good work. The Ratnagiri District Agricul
tural Association was reconstituted in the course of tbeyear. Soinemembersof the Umbergaon 
Agrioultnral Association have taken up the cultivation of hot weather crops and two of them 
:have installed oil engines and pnmps for irrigating their crops. . 

.Agricultural Shows. · 

24. Dnring the year under report agricultural shows were held at Kalyan, Mal wan, Mahad,. · 
and Honawar. All these four ehows were organised by local committees assisted by the officers· 
of this Department and were highly successful. · · . . ' 

·IJemonBtrations. 

25. At each of the Agricultural shows held in this Divisio-q, lectures and demonstrations 
were given by the officers of the Department. At the Bandhan sub-station, a special 
demonstration was given. The groundnut at Bandhan was excellent and the demonstration 
was attended by 333 cultivat~>rs. 

Gul-making demonstrations were given by the Agricultural Overseer at six places ill 
K&nara. • 

A party of 21 cultivators was organised and. taken to Goa to study the systems o£ 
cocoanut cultivation in that territory. The par~y returned to their homes with much know• 
ledge gained about the cultivation of cocoanut in Goa. Some o£ tltem want to take up new 
lands for planting with cocoanut. 

Co~operalion. 

26. In the course o£ th3 year under report, the Agricnltural Overseers and other 
Graduates stationed in this Division were instructed in the workiBg of Co-operative Societies. 
They are be!rinnin... to work iu co-operation with the most successful of Co-operative Societies. 
Most oE the"' members of Co-operative Societies ara small farmers aud they have ~Wt their -
committees not only for financing them bnt also for inO.uencing them to adopt imp~vements 
o£ an economic nature. What we shall be able to do by approaching and assisting industrious 
cultivators through their Co-operative Societies will no doubt surpass both, in quantity and 
qoality, what has been done by associating ourselves with Lr.rge landowners,. whose number is 
Wall, and who are not engaged in farming as a business. · . 

V. H. GONEHALLI1 

Extra Deputy Director o£ Agriculture 
and AEsistant Registrar, C. S., K. D. 
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Af:PENDIX H. 

SUMMARY OF WORK DONE UNDER THE ECONO.MIO 
BOTANIST, 1913-14. 

1. ENQUIRIES. 

- Each enquiry mentioned below involves several letters. The number represents therefout 
not letters or specimens, but corresponds noes. Where possible, visits were paid to the lands 

· of enquirers. 

~----------s_u_~_e~----------~1!-N--um_mm __ .;,I-----------S-ub_d_ee_~ __________ I! __ N_wn_~ __ . 

Botanical ad vice • •• •• • 9 Diseases 64 
:Books 2 Exhibitions •• • ••• 8 
Citrus .•• . ••• ••• 2i Entomology ••• 3 
Chemicals ... 1 Erioulture 1 
Fibres and Fibre plants ••• • •• 6 . Plantains 4 
Figs and Pomegranates ••• 8 Rubber 2 
Fodder. grasses •• • 6 Serioulture •• • 2 
Grape vines . 5 Sugarcane a 
Horticulture generally ••• 4 Soils a 
Horticultural Training and Education • 9 Specimens {supply of) 6 

generally. Seed Testing ••• 28 
Identification of plants . ·~ ~ 22· Tapioca ••• 1 
Manures 1 Weeds and grasses 21 
Mango 17 . Wheat . .. 1 
Miscellaneous 64 
Plants and seeds 42 

Total -... 354 

. There is. an interesting increase in the number of enquiries on plant diseases, i. tl., 64 this 
year against 48 last year. The majority of these continue to come from Superintendents of· 
Government Farms, but it is satisfactory to note that they are made in an increasing number 
of cases on behalf of the. public. • 

Two of the enquiries were concerned with prosecutions in which expert evidenoo was 
required as to the nature of certain plants and vegetable drugs. The specimens were identified 
in each case. . · . 

A set of herbarium specimens was prepared and sent to the Gujarat College, Ahmech.bad. 
A large consignment of the flowers of La.vandula Burinanu:i was aga.in collected and sent to 
Professor Sudborough of the Indian Institute of Science at Ban galore at his request for investi
gation of the oil. · Specimens were again supplied t'o the Educational Depa.::tment for Cam- · 

. bridge Local Examinations. · 

The plants, and seeds received and despatchei from Ga.nesbkhind :Botanical Gardens were:-

Plauts or seeds. 

Plants •!• 
Seeds (bulk) 
Seeds (small packets) ... 

Plante or aeeds. 

Plants ... 
Seeds (bulk) ... 
Seeds (small packets) 

2. 

Received. 

... ... 
DeapJ.!c'hea. 

. .. 
..... 

EDUCATIO!f. 

Number. 

••• 263 
30 lbs 

20 

Number, 

281774 includes 
seedling of an• 
nuals, 

lllbs • 
204 

The Economic Botanist and his staii took their usuo.l sltare in the courses given to each of 
the three classes of the B. Ag. Cour1.1e, the.> 1. C. S. Coarse, and the Short Course. In addition . 



·the following pupils :have undergone the course in horticulture ·given , in tha Paneshkhind 
llotanical Gardens :- • 

Name. 
. Period oJf Work after tra~ . Commnnit7. traioing. ~~Ctu.l or propc111 

l. Mr, Jall Cooverjee ... ••• Parai ... .. . 11 months •. . Managing bts estate, · 
. 

2. Mr. A. B. Marue ... ••• lJaT£tha . •• S montha ... Not known. . 
3. Mr. B. S. Manebha ... ... Pa.nl .. . ... 7 months ... Do~ . 

During the C~llege sess~on spectmens were supplied da1ly to the AgrJ.Oaltural ,Colleg~ 
"!~m the Ganeshkhtnd Botamcal Gardens. . . · 

· Mr. R. Beale completed. his speaial training and joiaed. the 'Burma Agricultural Depart-t 
inent as Assistant Economic Botanist in May 1914. · 

... W. Burns, D. Se., E~no- Poona AgTioulturol College Magazine, 
, mic Botanist, . Vol. V, No.1. · 

Vnisexnal flowem ·~· 

Is Fruit growing economieallJ sound 

On nriation in the flowers of Li.DmnanthEmum 
'· indicnm. 

Seed &trncture aud germination of Vateria indica • 
( 

Germination of three Indian plants ... ~ .. 
Leaf-fall in Indian Trees ... 

· Do. ... Pooua Agricultural College Magazine, 
Vol. V, No s.· · · · 

H. M. Obibber, lii.A., Asst. Journal and Proceedings, Asiatic Society 
l'rpf. of Botany. . of Beogal!New Series), Vol. IX, No.5. 

Do. ... Journal of 'the Bombay Branch of the 
ltoyal Asiatic Society, 1913. ' ·' 

... Journal of the Bltanic Gardena, Buiten• 
zorg, Java.. , 

Journal· of the Bombay Natural 'HiStory. Do •.• 

Do, 

Society, 1918. · ' . ' 
l{o-rphology of the Pectinate organa of Trapa Do. •·· .Jonrnal oftbe B:lmbay Nltnm11itstorj 
· llispinosa. , Society, 19141. 

!iotes on the Mauke".s at Singu.poro and Batada... Do. ... Poona AgricultllJ'Iil College Ma,crazi.Jw;. 
VoJ.V,No.4. •· . · · • · • ··~ 

A Preliminary Note on the Study of the Rice B. K. Bhide, As9isfant . Do. do. 
, TIUietiee, Economic Bo:anist. 
A Note on lhe Observations on Rice of Farneti Do. ... A~cnlmral Journal ofladia, Vol. IX; 
' Bodolfo. · 

The Castor Plsnt ... 

Grafting 
~·· 

r. icnl tnml possibilities in Western India 

P.m. 2, page 211. , ' 
... T. ~obo, B. Ag. Orad11ate, Poona Agricultural College lllagazin.,; 

.F1eldman. · L Vol. V, No. !, · · · · .. 
••• 0. B. Patwlrdhan, B. Sc., Marathi Shetki and Shetkari,. VoL 4, 

Assistan;· Economic Bo- Nos. 3, 4 and 5. 
tanis~ . 

Da.. .. Maratbi Shetki and Shetkari,_ Vol. 4, 
Nos. Sand J,, 

Separate Papers and PuUicationB. 

· Paper or Publication. ·.' A11tbor. How pnblil1ed, 

.Annual Report of Ganesbkhind Botsuical Gardens, W. Burns, D. Sc., EconO- As Annual Report, 
1914·15. mic Botanist. ' · 

The Cultivation of Oranges and o.llled froita ... Do. and In Report of AgricuUnral Conferene&· 
H. P. PaTBnjpye, B. A., )old stPoonaonl5*bto17th Septcm• 
Assistant Economic Bo- ber 1913. 
tauist. 

l!ungoid disessea of plants and the work done in 8, L. Ajrckar, B. A., Assia· 
the Bolllbay Presidency in c;onnection with Prof. of Mycology. 
them, 

Do,· 

Tle Horticultural Poasihllitiea of Wwtem India • G. B. Patwardhan, B. Sc., Do. do. 
. Aasiotant Economio Bo-

A Guide to Rose Culture in the BombaJ 
dency · 

Studies in PeronoapJrBCem 

Fruit cultivation and Fruit Industry 

.l'ig cnltivat.ion 

Fruit cnltnro 

the Seed sapply of the Poona Districli 

. taoist. 
Presi- Do. ••• As a Bulletin of the Agri-llorticnltuml. 

Society of Western India. · 
... G. S. Kulkarni, L. Ag., In Memoirs of Depattment of Agricml

Aa.istaut Y ycologist (in tnre in India. 
collaboration with Dr. 
Butler, Ia:perial Myco- . 
login). • · 

L. B. Kulkarni, L. Ag., Paper read a.t Indian Industrial Confa,. · 
Uraduate-Fieldman. r.mce. • 

Do. ... Leaflet of Bombay Department of Agri• 
o~ba~ . · 

... S. H. Prsyag, B. Ag., ~ra· Kanarese Agricultural Journal. 
duate·Fieldma.n. · 

... ::Oeccl'festing Dapart31ent. Bulletin 65 of Bombay Agricnllmal' 
Depautment. ., 



Lectures have as usual been given at various centres especially on plant diseases anll 
fruit culture. 

4. RxsBAn.cu. 

The staff of the Economic :Botanift bave specialised on the same subjects as reported last 
year. 'Jhe results of the various researches re:portcd below are due to the workers who 
specialiEe in these subjects. 

(a) Ma,go.-In private gardens, crown-grafting has been experimentally tried by the 
Economic :Botanist's staff. It is conclusively proved that this m~thod of grafting gives a very 
small percentage of success and canno~ be recommended on th1s account. In l3assein, that 
system of grafting known as top-workmg, wh~re. the whole t.>p of an old t~ee ia reconstituted 
bas proved succeEsful and produced flowers w1thm two years of the operation. Budding the 

. mango was done on an extensive eca!e but this method, li!'e crown-grafting, has far too smllll 
· a percentage of euccess to le pract1cally useful. An tmportant result is the successful 

propa"'ation of the mango by laytring. It is possible that this methcd may to some extent 
replac: grafting Propagation of the mango by c11ttinga however entirely failed. The moat 
remarkable graftings have succeeded this year, namely, that of a fruiting shoot of mango on. 
to a seedling stem, and one fruiting shoot on to another. These unusual unions were made in 
connection with a special research on the nature of the flowering and fruiting shoot. The salt 
manuring of mango t1·ees has again given no conclusive results. The dug plantation gives 
larger · outturn and is in a better condition than the undug plantation. There ia yet Jittle 
difference in outtum between pruned and unpruned trees. Resting the mango tree by root 
exposure gave no conclusive results. Artificial crossing of the flowers again failed to produce 
fruit. This is now the fourth year of theFe trials. Carefully packed consignments of fresh 
fruit were sent to London, Marseilles.and Trieste by steamer to see if the fruits would stand 
the voyage. They were not in cold storage. The London and Trieste consignments were 
hopelesslr rotten. A few of the M-arseilles lot were useful. It is apparently out of the question 
to send fresh mangoes to Europe without cold storage. A small experiment in mango 
canning was made with a steam-pressure apparatus ordered from the North-Western Steel and' 
Iron Works, Eau Cl~ire, Wis. U. S. A. 155 tins were prepared and their condition will be
reported on later. A consignment of 50 grafted plants was despatched to the Governor of 
Dongola Province, Sudan, in three packing cases. All the plants in one case were reeeivcd in 
perfect condition, the other two cases had been badly treated on the way. In all 32 plants. 
survived the journey. 

\ 

(h) Citrua.-In the st.ock-testing experiments on citrus varieties (oranges, limes, &c.), the 
results continue to show that the Jamburi stock (Citrua medica, unknown variety) continue 
to do far better than those on the citron (CitruB tlecumana). Some of the trees on the latter
stock died during the bot weather (April-May) 1914. Pomelo scions on citron stocks, however. 
gave. a good yield of fruit in this, the fourth, year from budding. Onions proved a useiui 
sub·crop to young citru11 trees. Artificial hybridisation was successfully performed between 
the Ladu orange and the Sylhet lime. Many visits have been paid in the district to citrus groves 
reported by their owners to be diseased. In almost every case it has been found that soil 
conditions are at fault, esJ:ecially as regard11 drainage and tilth. Nevertheles3 in spite of our 
advice on these points the owners often continue to do nothing, and doubtless blame the 
Agricultural Department for its inability to assist them. What such men desire ia a magie 
manure. They have no interest whatever in such commonplace operations as draina"'e 
and weeding. · " 

It has been found that citrus bud-wood packed in damp moss did not keep well, but that 
bud-wood packed in sawdust, wet by the rain, kept excellently and travelled well by the post 
even from America. 

(c) Guavaa.-Careful study of guava plants with a view to the reduction of seeds conti· 
nues. Iu the districts experiments on the exposure of the roots of guava trees before flowering 
shows that the result of the operationlis better and bigger fruits. Crossing of red and white 
guavas was unsuccessful. 

(d) Papayaa.-The papaya has been studied with a view to describing the various kinds 
of flowers it bears, and to Eee if there is any kind of cycle in their production. Interesting 
positive results have been obtained which will shortly be published. 'l'he October number of 
the Agricultural Journal of India contains the results of experiments on branching of t.he 
papaya and thinning of the fruits. 

(e) Pomegranates.-Kabuli pomegranates scions grafted on stocks of Poona variety are 
doing well and will probably succeed where the Kabuli on its own roots failed. In Dblirwar 
it was found that spraying with crude•oil emulsion (10 oz. in 8 gallons water) was the mosc 
effective check on the boring insect, Yirachola iaocrates. (Sur1a, in Marathi). This coincides 
with the Ganeshkhind results. · 

(f) Grapes.-:Manurial e:s:perim'ents on grape \'ines ore in progress at Nasik, Mundwa and 
Poona. This year fi:~h plus sulphate of potash gave the best results in Poona, but the expcri• 
ments arJ by no means complete yet. It has been decided to apply the manures after the April 
-pruning so as to affect the wood on which the fmit·bearing •hoots will develop. 
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Experiments are in progress at N asik and Poona to compare various methods of training 
the vines, and some rt:sults of these will be available next year. 

Planting of blocks of grape varieties continues in the Ganeshkhind Botanical Gardens 
Poona. 16 new varieties were introduced during the year, of which 11 survived. 

1 

(g) Figa.-The figs. in Ganeshkhind Botanical Gardens were attacked by fig-rust (Uf'eilo
Fi«) on their leaves but not on the fruits. This disease is not found in the main fig-growing 
area at Rajewadi, SO miles from Poona. Mulching the soil of fig plantations with dry leaves 
was found to be of great use in conserving soil moisture during April and May. The best 
results have been obtained from plants on comlliU&tively poor soil with good drainage. The 
foreign varieties of fig still drop their fruits and are useless. 

(A) OMm.-Tbe cditivation of the following fruits was also studied :-Custard apple 
• (.Anona aqt~amoaa) Ramphal (.Anona retkulata), Mampbal (.AnoflfJ muricata), Pbalsa ( GretDitJ 

aaiatica), Kamrak (.AverrAoa caramhola), Loquat (.Eriobotr,YtJ japonica), Rose apple (Eugenia 
jambos), Plantains (M11aa Bapt"entum), Chiku (.Jckras 1apota). 

Plant JJiseaaea. 

An extensive demonstration of spraying vines against mildew was conducted at N&sik in 
several vineyards. The material nsed was Bordeaux mixture plus soap. Three sprayings 
were given between October and March. -The results, while satisfactory, were not so 
conclusive this year, simply because the mildew attack was-everywhere slight. . Spraying in 
Ganeshkhind Eotanical Gardens completely protected the vines, while adjacent unsprayed plants 
were badly diseased. 

The spraying of the Supari palm (Areca catechu) against the Koleroga disease (P!ytopa:. 
_tAora omnivor1.1 t1ar. arecm) was continued in several gardens in the Sirsi and Siddapur talukas 
of the Kanara district. The material used is a special strong Bordeaux mixture with soda and 
resin added as an adhesive. This spraying has been done for three successive years in some of 
the gardens, and, in addition to the ·immediate good effects of the spraying, its cumulative 
influence is now showing in the decrease of the number of trees attacked and the increase of 
yield of nuts. 

An experiment was carried out at Manjri Farm by the As!istant Professor of Mycology 
to teet the efficacy of steeping sugarcane sets in copper sulphate, to prevent the smut of sugar
cane (Uatilago aaccAari). The conclusions drawn are (1) that infection is carried in diseased 
sets; (2) there is also aerial infection from spores, and tS) steeping in copper sulphate solution 
(2 per cent.) is not by itself sufficient to prevent smut. · 

The ubiquitous soil fungus RMzoclol&ia causes rot of underground organs, and potatoes are 
often attacked. Steeping seed potatoes in corrosive sublimate solution (2 oz. to 18 gallons 
water) ga!e inconclusive results. 

The study of the red rot of .sugarcane, the smuts of cereals and R!izoclonitJ1 is being 
continued. · · · 

It is not out of place to mention here the excellent research work now being d!>ne by a 
present student of the Agricultural College, Mr. H. L. Van Buuren (of Ceylen), on the root 
parasites of the Bombay Deccan. Chiefly among- these parasites is the dreaded Tahuli or 
Tavali (Striga species). The methods of infection are being closely studied with a view to 
finding a remedy. " 

Fodiler. · · 

l!'igures have now been got showing the yields per acre, number of cuttings possible, &c., 
for· the wild fodder grasses under experiment. The fodder value of these, in so far as appre- -
ciation by cattle goes, is now also determined. Figures as to length of life, time of harvesting, 
&c., have also been secured. With these data in hand it is desired to make an experiment on a 
larger scale outside the Ganeshkhind Botanical Gardens· and the College Farm, but difficulties 
have arisen in getting land. At Manjri where such an experiment was made, it was found that 
in unploughed land amongst the already established grasses the sowing was a failure. In 
ploughed land success was only moderate. There seems little doubt that to start these grasses 
properly a very thorough cleaning of the land is necessary. After the grasses have really 
established themselves, it is probable that they will be able to keep out any invading plant 
The difficulty is to get a place where the grasses would be given a fighting chance at all, 
aiuce this would mean the fencing in of the area for a year at least. 

Rice. 
This important research is being steadily pursued by Mr. R. K. Bhide. To test the 

effects of environment on certain characters of importance for classification, varieties (pure line 
seeds) were sown in tubs in Ganeshkhind Botanical Garden, and the treatment classified 
as wet, dry or salt according to the condition of the soil artificially maintained. Transplanted 
varieties subjected to the wet treatment flowered earlier than those subjected to the dry treat-

. ment, by, in extreme cases, as mnoh as a f~rtnight;, The salt treatment checked growth and 
A tos-11 
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delayed flowering in many oases by as much as eight days. In wet undrained conditions & 

deeper colour of hnsk was produced than in dry drained conditions. lu the salt undrained 
conditions a still deeper coloured bnsk was produced. The salt and the dry treatment produced 
grains somewhat .smaller than those from the wet treatment, There appears to be a certain 
amount of natural crossing seen by the splitting of characters in oerli!tin progenies. Certain 
characters appear to be correlated, ~.g., course grains are more or less associated with hairy 
leaves and fine grains with leaves that catch the finger with small points but without hairs, 
Sever~l crosses between varieties were artificially made and the progeny of these will be 
eumined in the ensuing season. The main centre of the rice work was at .A.Iibag where 
many varieties (pure lines) are sown. Two tentative classifications have now been, made, the 
one based on agricultural and the other on botanical obaraeters. At Gokak and Surat, duplicate 

· plots or certain varieties wet·e sown to see if their characters changed wjh the new environments . 
.At Surat none of the varieties came to maturity. At Gokak the result were even less encourag
ing. The plots were not irrigated, and it is intended to repeat the experiment under 
irrigation. In the laboratory, measurements of dimensions and weight of grains of di.O'erent 
varieties have been made and photographs taken .of typical grains. 

11' eetls. 

'].'he study of weeds is being continued. Noth~ng has yet been published on this head. 

Miac~llaneoua •. 

Last year were concluded ex'Periments by the Assistant Professor of Botany on the 
. possibility of introducing Shingada, the waternut (Trapa bispinosa), into tanks in the 
Presidency. In two cases seeds failed to germinate, In another the life-history of the plant 
was shol'tened by changed conditions and the crop was missed. Insect pests are numerous, and 
the local vegetation of tanks interferes . considerably with the Trapa. The . Basmati variety 
f1·om Kashmir showed itself. the b.est b~th ·as to growth of plant and flavour of fruits, 

Castilloa rubber t1'ees at. Bassein. were tapped and the product sent to the Imperial Insti • 
tute1 London, for repor~ . . . . ·· . . '. ) ' 
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APPENDIX I. 

REPORT OF THE AGRICULTURAL CHEMIST FOR THE YEAR 1918-U; 
.• 

1. The office and laboratory ofthe Agricultural Chemist to the Government of Bombay 
have been undel my charge.f~r the whole year under review. · . , ~ 

2. The routine analytical work .of the laboratory still. shows a tendency to increase. It 
has been the heaviest year the laboratory has ever had, chiefly, but not wholly, due to a very 
large and extensive series of soil and water analysis done in connection with the survey of the 
canal areas of the Deccan carried "out by a special officer. For this purpose, hQwever, 
.a special staff of three assistants was employed, and were still working at the end of the year. 
The following table shows the gradual increase in the analytical work of the laborat-ory since 
it was_fonnded in 1903. · 

~I 1907-0S. l!JOS.OO. 1909·10. 1910.11. 1911-l.l. ........ ,.,. ... ": 
Soila 67 I 811 ... ... 101 347 281 878 . 819' 1,076 

Manure~~ ... . . .. 48 106 91 !05 .. 184. 196 ' 251 829J . 
Feeding stuffs ... 17 4i 17 107 83 114. 208 210· . 
Waters ... ... 23 80 266 4.03 . 828,· 861 609 86£ 

' ' 
Gulaud sugar ... 31 76 7 56 10· 5 4 lJ 

Jleet root ... ... ... ... 36. 11 1 . .. . .. 1 

Oil-seeds and oUs ... . 47 98 146 278 ItO 71 161 1'17 . 
Milk ·- ' 

... .233 666 257 546 78 a 152 119 

-GmdCIIlled milk ... ... ... a . .. ' l. ..... .. . 6· 

Cream ... ... 123 1 1 ... \ .. . . .. I 1 a 
Butter and •ghee ... I 2 2 16 12 ... '· ,4 12 

!rapioca ... 
\ 

... ... ..•. ···~ 4.6 !· f g . 
' ... ... . .. " 

' Frui.Y ·••' ... ... ... ! .• . .. ... ' ... . .. 7&~ 

' " 
:Misoellaneoua • ••• 10 .22 1., 104 04, 91 62 ~-

••• ,-596 
-- -~~ --·-· 

Total . 1,192 1.153 1,119 l,2H~ 1,4.23 1,661 -8.018 

8. As I 'have always maintained, however, the real test of the success of the laboratory 
in filling a public need, is best shown by the use made of it by th!l public, both by adtual 
cultivators and by those• responsible for industries directly dependent on &ooriculture. The 
number of samples received for analysis from the publio, as distinguished from those from. 
Government farms and departments, has regularly increased from year to year, as the following 
table of_ such samples shows, the figures being ~en since 1907-08 .. , 

' -· 

1907..()8. 1908-09. 1909-10. 1910.11. ' 1911·12. 1912-13. 1918-14-.. , 

"' 
I 

Soils ... ... . .. 15 14 23 59 81 128 
. 

6S .. 
' 

llauurea ... ' ... ... 12 11 u 73 M 131 164 
• .. 

Feeding stoJla · .... 8 .8 17 . ' 11 45 li6 56 ... 
~ate:r ... ... 

~··· 11 16 15 88 31 .28 270 
• '10• Gul&Dci auga:r .... . .. ... ... . .. ... 4" •• 

Oil-seed& and oils 
. 

2.0 31 !l11 ... - . .. ... ... .. . .. . 
(r, ' 

llilk ... ... . .. . .. 4o 17 .8 'I 98 23, 
•. 

Cleam ... ' 
.... ... ... ... ... . .. . .. 1 • 

Cont!eused milk ... ... ... ... . ... ·- ... ... 6 

:Butter and ghee ... ... ... *IS 10 ... J ur· 

Miscellaneous ... ... ... ~u 66 
' 

34 47 95 

------- ·----
Total ... !U 13'1 .~ 276 5!16 718 

-
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4. The importance of the examination of ~ater sa~ples is indicated by the very large 
numbers sent to me from all over the Bombay Prestdency chtefly with re!!."llrd to their utili>atiou 
for purposes c.f irrigation. The question is a very important one in "connection with water 
from the trap area in Western India, or near the sea coast, and there have been many ca~es 
of Jand being spoilt by unsuitable water. During the year I have been able to advise the 
avoidance of waters which would have inevitably injured tho land if it had been used. In 
connection with the work of the Agricultural Engineer, it is a standing arrangement now that 
he will not recommend the putting up of an engine for irrigation purposes, until 1 have 
examined the water and the soil to see if the land is suitable and if the water is liable to cause 
damage to it. Furthermore, whenever a boring is made, I examine the water obtained before 
it is recommended for use for irrjgatiou purposes. 

5. The oil-pressing industry, which my laboratoey bas done a good deal to foster is 
slowly expanding. The price of oilcake is rising, and this fact alone will cause an expanslon 
with certainty. Castor cake is sure of a local market at reasonable prices, both in Gnjarat 
and in the surgarcane tracts of the Deccan. The groundnut cake now made extensively in 
Western. India is of exce1lent quality and has an assured market abroad. SafHower seed
pressing, which has extended much during the last year, is not yet on a sound basis. Most of 
the mills have tried to produce cake without decortication; and, as roy analysis show, the 
cake so produced is very poor stuff for manure and practically useless for feeding, it only 
contains a little over three per cent. of nitrogen, and this is very low for a manure cake. Our 
mills which press this seed will have to learn that, for whichever purpose the cake is to be used, 
a certain amount of decbrtication is necessary. If fairly thorough decortication is done the cake 
~>:comes the best manure cake we have, and an excellent material moreover for feeding. 

6. I may note one or two new manures which have become available during the year. 
Messrs. Croft, Mody & Co. have put an excellent nitrogenous manure on the market chiefly 
composed of ·animal refuse and ~.little bone, under the name "Nitroman 11, which gave the 
following analysis- · 

Nitrogen ••• ••• 14·79 per cent. 
Phosphoric acid. ... ••• 0·31 ,, 

This was offered at Rs. 160 per t()n, and at that rate seems a satisfactory concentrated nitro
genous manure is available in fairly large quantities. Another material obtainable now in 
.Bombay is dried blood, of which a sample was sent to me recently containing 8·32 per cent. 
nitrogen. ·This was priced at Rs. 120 per ton-an excessive amount. 

7. Generally speaking the use of artificial manures other than oilcakes and fish is 
gradually extending, but only very gradually. This year the amount of Sulphate of Ammonia 
employed is about 100 tons in our area-an amount which will rapidly increase if the price 
of manure cakes continues to rise. A complete artificial mixture has given excellent results on 
potatoes in a number of cultivators' fields in the neighbourhood of Khed, and its use will 
probably be taken up considerably in the present season. And considerable efforts are being 
made to push Nitrate of Soda as a manure. The extension of the use of these manures will 
be slow, and great patience will be required on the part of those who are pushing their use. 

8. A very great many examinations of milk have been done during the past year in connec
tion with the rise to the front rank, as a question of importance, of the question of the supply 
of milk to cities. My chemical staff assisted me in the early part of the year under review in 
a careful and detailed examination of the milk·supply of Poona City, taken as a typical Indian 
t9wn including its source, its quantity1 the methods of obtaining it, and its quality. The 
results were embodied in a paper read at the Agricultural Conference in Poena in September 
1913, and since reprinted in a number of places. Since that time milk samples have been 
constantly pouring in, and the proof that eighty per cent. of the milk~upply of onr big cities 
is adult~rated is a matter which, it is hoped, willeoon lead to drastic act1on. 

9. On the outbreak of the epidemic of cotton fires in Bombay on March 23rd 1914, au 
epidemic which continued till June, I was appointed by Governmen~ on the Committee of 
investigation of these fires. This involved me spending the grP.ater part of the month of May 
in Bombay. As a result, I was able to show to the satisfaction of the Committee that under 
the conditions of storage in Bombay, spontaneous ignition would not occur, and that the 

• source of the fires must be found in another direction ... The report of the Committee including 
a note on my investigations is now before Government. 

10. The other investigations on hand last y(!b.r have been conti~uea in my labo~tory and . 
some new ones commenced. The chemical study of the betel vme-the most Important 
garden crop in .India-with the ultimate object of ascertaining whether tb.e quality of the 
leaf cannot be improved by modifications in the methods of cultivation and preparation for the 
market, bas been continued. And a second memoir on the subject is being prepared. 
The publication of the results of other war~ has been delayed by the heavy character of the 
routine work. But there are on the anvil several other papers at present: on the 
agricultural well waters of the trap area : on the hot spring waters of the Konkan (in 
conjunction with Mr. S. R. Paranjpye): on saffiower oil (in conjunction with Mr. N. V. 
Kanitkar) : and on buffalo milk lin conjunction with Mr. D. L. Sabasrabndhe). ?t~y 
Ass~tant, Mr. D. L. Sahasrabndhe, bas made a very intP.rl}'!ting study of the ac1d 



secretion of the gram plant, so much used as a medicine in the bazaars,. which owes it. 
acidity chiefly to malic acid,-and this will be published as a bulletin of the Imperial Department 
of .Agriculture _in India. . 

In new work, my staf£ have undertaken on the Sllggeation of Mr. W. W. Smart, the 
late Director of Agriculture, a thorough study from every point of view of a typical Deccan 

··village, and exceedingJT interestiDg results have already been obtained. .Li'urther, a beginning 
· of a tqorongh e:ramination of the very peculiar methods adopted iD, the cultivation of spiees ~ 
North Kanara has been made, · ' . , 

11. My stall has worked well duriDg the year •. Mr. V. A. 'l'ahmane, B. So., L. Ag., has 
remained Senior Laboratory Assistant throughoufi ·the/ear and the other members of ~& 
laboratory statf have nob been changed. Messrs, V. • Atgur, :0. Ag., and N. R. Gurjar, · 

• B. Ag., have been specially employed in connection.with the survey of soils in ~al areas,. 
while Mr. B. R. Paranjpye, B. Ag ... is in charge of the district work on art\ficial manures which. 

. ~ under my control. 

HAROLD H.~MANN, . 
.. Agricultural Che~t to the 

· Gqv~mment of Bombay. 

A lOS IS 
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APPENDIX J. 

ANNUAL REPORT OF THE AGRICULTURAL ENGINEER, 
BOMBAY PRESIDENCY, 1913-14. 

~ I held the charge of the appointment of Agriooltnral Engineer throughout the year and 
there were no important obanges in the staff except the reversion of Mr. N agindas to the 
p, W, D. and Mr. Chitale's promotion to the Boring Overseer's postforthe Bombay Presidency. 

The interest taken in this branch of the Agricultural Department by the cultivators is 
increasing rapidly. This is emphasized by the foot that the total number of enquit·ies received 
from all sources during the year under report amounted to 319--an increase over the previous 
year of 100 per cent., full particulars of which are given later on in this report. 

PUMPING. 

Pumping is certainly the most important section of this branch of the Department • 

.Account of Ru11ning E:~penaes. 

· Unfortunately . there are very few owners of pumping plants who care to keep accounts 
()f. expenditure, or ever dream of comparing their own figures with those of mh~te irrigation. 

Under the circumstances it is difficu1t for a Government Officer to ascertain the expenditure 
incurred by the plant owners and produce correct figures for comparative tests. Doring my 
tours, however, I have succeeded in collecting a fe IV figures from men whom I consider reliable 
and, as a result of this, I am able to give the comparative cost of mhote and pomp irrigation a: 
per tables attached at the end. It is obvious from these tables that power pumping is a much 
more profitab~e method of irrigation· than mhotes. 

·Pumping Plane Failures. 

The failure of a pumping plant can be avoided if the cultivators or prospective owners 
will observe the following :-

H. P. of Engi11e. 

·The H. P. of the engine should be the continuous H. P. under full load and not the 
maximum the engine can develop. Otherwise the engine will not be able to transmit 
sufficient power to the pump for any lenth of time and the project. will quickly prove a failure. 

A very striking instanCf! of how firms even of good repute are anxious to sell machinery, 
and how very careless they ~e about the ultimate result of the plant, is given below. 

A cultivator of Dantali, a village near Nadiad in Nadiad taluka of Kaira district, applied 
for a tagavi loan amounting to Rs. 2,500 which was to be spent bn the improvement of his 
lands and installing a pumping plant. This man sent with his application for the loan 
in question an emmate received from a Bombay firm of high repute for the plant required, and 
it appeared that tbe tagavi loan was about to be granted on the strength of this estimate, 

The Collector, however, stated in his final memo. that the Agriou1tural Engineer should be 
1lonsulted in the matter. I found that the cu1tivator could not give the particulars neoesi!Bry to 
·enable me to check the estimate sent him by the firm. I then arranged for a visit to the site 
and found the estimate absolutely wrong and I asked the cultivator to show me the corres• 
pondence that had passed between him and the machinery agent. 

In his letter of enquiry, the cultivator wrote : "I have a well in my fields and I want to 
irrigate 30 acres of land with the water of this well". The firm, without enquiring even 
'about the distance between the tltarola and the water level, estimated for a 4"' centrifugal pump 
and a 10 B. H. P. oil en~ine. On calculation it was clear that a s• centrifugal pomp would 
require at least a 20 B. H. P. engine at that particular site. I was astonished at such business 
methods and absolute indifference to the cultivator's welfar~. It is obvious that so long as 
this system of selling and purchasing goes on, there is little hope of making this ciiiSS of 
machinery genera1ly successfu1. I therefore advised· the cu1tivator not to pul'chase such 
machinery and his case will be dealt with by this department. 

Trained DrirJer~. 

Careless driving is detrimental to a pumping plant and unless a good driver is employed 
the. plan.t ca~not possibly be expected to pay. Already a fl:w intelli~e';lt coolies are being 
tramed m th1s department, and from this cl81111 of men the culttvators wdl m future l:.e able to 
procure suitable drivers to run their own plants. 

In estimating for a pumping plant I always take this item into consideration which is 
shown under the head "Running Expenses '1 and a man's pay of Rs. 15 per month is usually 
allowed. 
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It has been discovered, however. that after the plant baa been Mnded over to the cultivator, 

he has in some cases engaged a man on lese pay ; in one instance as low as Rs. 8 per month 
was paid. This is a suicidal policy. The enterprizing owner can manage hia own plant with a 
little care, and it is pleasing to note that there are such men very anxious to learn. · 

Bailablt~ Put~~p. . 

. The pump itself should he designed to work against the 'total head, i.e., manometric which 
includes statio bead plus pipe, bend, impeller and foot-valve friction, and not one that will work 
against the statio head only. In the latter case the p1Uilp will not deliver any water and the 
plant of course will he useless. . . · . ( · . 

I will give an instance of such a failure :-

The site in question is at Sultan pur, a village in .Ahmedabad District. The Thakor 
· Sabeb of Tintoi spt'nt some thousands of rupees in fi:aing a pumping plant to irrigate some 
waste land obtained from Government. So m he has not been successful in irrigating 
this land. The Collector of Ahmedabad requested me .to visit hia site and iuspeet his 
plant and endeavour if po<sible to save the owner from further loss. I surveyed the site, 
inspected the plant, and on calculation found that the pump was designed to work against 
a total head of 50 feet, whilst at this particular site the pump should have been dCSlgned 
for a total head of 75 feet. The Thakor Saheb has since then increased the area under 
cultivation, this necessitates a pressure pump.; · I am accordingly remodelling the plant. 

Di,tributi•g CAa•nell. 

Another matter equally important beFore the success of ·a plant can be assured is the 
distributing channel; in many cases I fiDd these channels so defective that half the water 
pumped is run to waste, consequently increasing the annnal expenditure from 50 to 
tiO per cent. 

· This· De:partment erected ~ p~mping plants fo~ p~va~ own~ at TQ.rmuri ~lage, in 
t!ampgaon TaJ.nka of :Belganm Distnct, but a pucca distnbutmg channel was not built. ·The 
owners were convinced, however, that unless some sort of piping was laid' down from the discharge 
tank their plant would never pay as the ordinary channels leaked so badly. 'I have now their 
cas~ on hand, and am arran~ng for pipes. The plants in question should then be quj~e 
effiment and profitable undertakings. · 

8witti!Jl11 Pipe•. 

In some cases fields are undulating and have nal1as intervening whicli render tne ordinaij· 
channels quite useless to convey the water. · ·In .mch cases earthenware, eorrogated, 9i:' plain 
piping on the Syphon principle is necessary. · 

Brsf!iciew-1 Water.,&pply. 
' . 

A prospective J:OWer plant owner informed me at the time of Sliney that the water-supply 
of the river at his site was exceptionally good, and that he had nel"er known "it to dry up ,; on 
this ass~ce a plant was designed and ~ed. ·The plant af~r erection ~ortnnately had 
to remain tdle owmg to the fact that the nver completely dried • up. Conseqli'imtly only; 
six-monthly crops cau be grown. To avoid. this sort of thing in future I shall be compelled 
not only to mark high and low water levels lint t-o sa~fy ~yself with regard to water-supply 
at each site before•installing a plant. · 

· Switit.~le Sos7.. 

S tefs are taken· with regard to the suitability of soil ~efore a pumping pla1,1t iS ~Ilea: 
' , • : ; • ~ ' ,• ~ : 9 • • • • 

Bztent of lmgaterl.Area. 

The exact numbe~ of aorea and the conton~ ~f the land shOuld,al~ ~known befOrehan~ 
so. ~bat the. co'!ect sJZe of plant may be desJgned and erected, whioh ~ then be properly-
.utilJzed and m this way get a good retUl'D for the money, ~nded. · · 

Ile•edieB. 

To obvjate the ~ifficolty with regard fi? H. P. o~ the engine, t:nd the capacity ~'!d type of 
pump for any specific head, I have, With the lmector of ~Culbnre1s .eonsent; JSSued.. the 
following letter to each Coll~-tor :- · · 

{Circul8r letter from the Agricultural Erigineer, :B~mbay Presidency, Poo~ to all 
Collectors in Bombay ]?residency.) . , 

Sir,-1 have the honour to state that since taking up my work as Agricultural E~oineet 
I b~ve discov~ a few • deplorable power-planfl fauQJ'e8 · . in . cert.,.in ~ of the :Bombay 
Pres1dency, which are the direct result of bad and careless demgn, and I am infonned that there 

· are many more such failures in different localities. ·· · · ' . · .. 
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I have brought this matter to the notice of the Director of Agriculture and he has 
instructed me to issue this circular letter to all the Collectors in Bombay Presidency with a 
request that they will before granting Tarr,avi Loan submit the cultiva.tor;s ca.se to this office 
and that they will ask the District Officers to advise the cultivators to consult me befor~ 
placing an order for such machinery. 

This proceeding will enable me to investigate the local conditions so far as altitude, wa~r• 
levels, be~t drive, an~ horse power are con~erned. i from such data I. can design a suitable 
plant and state definttely. what class of maohmery 1B best adapted to swt each individual site. 

In this connection I very much regret to say that many of the Bombay Firms do not 
~ke the trouble to study ~h~ cul~!ator's ~equirem?nts, but sim~ly quote them for machinery 
1n a haphazard manner. Th1B lB sutctdal policy espectally as there 1B such a future for this class 
of machinery. 

It is not my intention to prejudice cultivators in the selection of machinery, but simply to 
, give them such definite data as the actual Horae Power required, the type of pump, and if 
crude, kerosine, gas, or steam is preferable as fuel for their particular case. This will enablu 
them when soliciting- quo~tions to .state the. actual Horse Power the engine' should develop, 
the type of the pump best swted to deliver suffictent water to the land, and the relative position 
of engine and pump so as to set up a successful combination. 

. If cultivators wish to place the matter in my hands, .I am prepared to make the necessary 
purchase for them, erect the machinery, and hand it over to them in good working order. 

I have, etc., 

(Signed) W. M. SCHUTTE, 
Agricultural Engineer, Poona, 

.I venture to think that this arrangement will prevent unsuitabl~ projects being financed. 
at Government expense. When I am conversant with full particulars of each site I will 
endeavour to see that only suitable machinery is sold to the cnltivator. He can, however, 
purchase such machinery direct from the Firms in Bombay and can make his own arran"'emeuta 
for erection, provided 1 am satisfied that the H. P. and size of pump are correct. "' 

This assistance is rendered gratis, and I shall always feel it my duty to persevere in this 
direction with a view to prevent needless failures, and trust the cultivators will take full 
advantage of my help and assistance. · • 

To remove the difficulties in determining the highest point of land, and a suitable line for 
the distributary channels, I have suggested that a Pumping Overseer be appointed, whose 
duties will consist prinoipaUy in using the Dumpy Level at the various sites, so as to enable 
me to prepare sectional drawings from which the correct position of discharge can be determined; 
this work will necessitate the Pumping Overseet· remaining at some of the sites a fortnight, 
the result of this will be that all the water pumped will be distribute<l economically, 

To remove ~he difficulty .in deciding the correct amount of water for the various crops, I 
am gauging the supply in the various districts and designing plants accot·din~ to the readings 
I get. . 

.Maintenance of Mac'hinery. 

Careful and efficient handling of machinery is .one of the most important points to be 
considered by a power-pls.nt owner. Assuming a plant is erected under the very best supervision 
and is delivered to the owner at the conclusion of a satisfactory teat by an engineer, the owner 
or cultivator in a few hours can damage the whole plant if he is careless, Careless men should 
not be trusted with machinery. 

This Department in 1918 erected one of the best pumping plants that was possible to obtain 
for a cultivator and handed over the same in es:cellent condition. The owner was unfortunately 
as careless man that is possible to find, consequently the plant has teen disabled on four separate 
occasions, each time I executed repairs and explained the method of driving. I am convinced, 
however, that he will inflict the same damage again simply because of his indUierence and abject 
careleSBDess. 

U the advice that is freely given by this Department is made proper use of, I can with 
confidence assert t~t every plant will prove a success. 

2!" Pump for Wella itt General. 

In my last report I promised to publish results of the testa made with a 2i"' Centrifugal 
Pump that was specially designed for well irrigation. Such testa were made and the pump 
can now be recommended as an efficient appliance for the raising of wa~r from wells, A 
technical description will be published shortly in a note on Pumping. This pump will g-ive one 
watering to 16·6 acres of sugarcane in 10 days. As an alternative it will irrigate 13·3 
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acres of garden crops every week of 6 days. This quantity of water is I think the 
capacity of many wells in the Deccan, Kh4ndesh, and the Karwitick. In Guzerat it is possible
to fix a 8" and 4" pump in some of the wells. 

The 2!" and s• sizes of pump have been successfully installed at Surat, Gokak and Poona~ 
and are doing excellent work. 

Dsep 1Ysll Pump•. 
Suitably designed borehole pumps to raise water from 8" and 4" boreholes at depths of 10{) 

feet will solve a great problem in Indian Agricultural Engineering. Experiments wit.h this class 
of pump are being made on the College Well with a view to installing the most suitable design 
to work in conjunction with the boring machines. Particulars of these will be given at a later
date, 

N14m7Jer antl Divisi01t of Enq,wirier, 

Enquiries from all sources amount~to S19 against 157 the previous year which may be 
divided as undef :- . · 

Pumping 131 
:Boring ... 169 
Cane Crushers ... s 
Steam Plough ... :to 
Engine Driver's Class .... · ... 6 

One hundred and thirty-one pumping enquiries have been l'eoeived from various parts of 
the Presidency and may be summarized as under:-

Enquiries from N orlhern Division 
Enquiries from Central Division 
Enquiries from Southern Division 
Enquiries from Sind Division ••• 
Enquiries from outside Bombay Presidency ... 
Enquiries from Bombay City only 

... ... 
••• 
••• ... ... 

18 
60 
28 
6 

26 
5 

181 

' ... Nearly aU these sites were surveyed as minutely as time. allowed, and estimates were 
prepared for suitable pumping plants which were afterwards submitted to the enquirer for 
consideration. All thia ia done free of charge and owners are allowed to purchase machinery at 
any place they like provided it is in accordan~ with the size given in the estimate. 

'' PtwcAate antl erection of Mac4inery for PritJate CvltifJalor11!'' , 
The owner if he so desires may have machinery purchased and erected at his site by the 

aid of this Department. Be has only to send a oertailr sum of money to cover the amount. 
shown in estimates and supply raw materi~, etc. This D~>partment then arranges everything 
for him and gives him the benefit of the speoiattrade terms offered by the Bombay Firms. · 

.AccQtlni of PrirJate Mone~ receitJetl. 

A clear account of money deposited by the cultivator ia kept and a statement of snch 
account submitted when the work is complete. A specimen copy of this method was published 
in last year's report. Apart from getting trade terms the owner has drawings and designs
prepared free. The only item charged is fitter's wages and travelling allowance, but this. 
charge never covers the amount actually spent by Government. The ·owner usually paying 
half the actual cost. · ' 

A careful test is made of each plant after erection and repairs are also effected when 
necessary and advice is always given. Of course the machinery purchased and erected by this 
Department has my first attention for repairs, etc., although plants purchased and erected out
side .the Department receive due consideration. 

MAotu. 

· Certainly one of the most common means of irrigating throughout India is by mhotes. 
From the comparaHve statements attached at the end it will be seen that the figures are in 
favour of power plants, those for mhotes whilst much more per acre per annum only deal with 
a very few acres, on the other band the power pump commands a much larger area, it i& 
obvious that by resorting to powar pumping the cultivator has a two-fold advantage. 

A 108-19 
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Flow irri!!ation is of course cheaper and requires less labour but there are thousands of 
acres in India· not commanded by these projects, which can only be brought under cultivation 
by means of well or river irrigation. In other words power pumping is the only profitable 
alternative to How irrigation having. for the prime mover either the oil, steam, gas or crude oil 
~ngines, 

Ryilraulic Ram1. 

. Hydraulic Rams are a handy device for water raising but they require special conditions 
which are rarely found in this country. 

Nangaott Pumping Plant. 

The large experimental pumping plant at Nangaon has not been fully employed partly 
owing to the fact that a portion of the area is unsuited to irrigation and partly to the con
struction of suitable distributing channels. 

However during the two years it has been at work 1358 hours. 320 acres have been 
irrigated and the running expenses wotk out at Rs. SO per acre per annum, This is a much 
cheaper method than by mbote and when the area under irrigation is increased the cost per acre 
per annum will ~e decreased. 

To remove the danger of' irrigating unsuitable soil, I now arrange for the soil at each 
site under consideration to be analyzed before any further steps are taken and only in case the 
soil is suitable do I proceed with a pumping plant erection. 

Steam PlougM.ng. 

This Department has received sev~ral enquiries on the subject of Steam Ploughing, but 
many of them on hearing that a sum of Rs. 40,500 is required to purcha.l!8 a set of this tackle 
give up the project simply because they consider the price prohibitive. It was however 
necessary in the interest of Agriculture to demonstrate the use ,of this special plant and show 
if possible that profits could be realized. Accordingly a set of ploughing tackle was pur• 
chased and set to work in Ranebennur taluka. in the Distriot of Dh.arwar. Here the plough was 
worked from 2nd November to the middle .of May last. During this time it ploughed 770 
acres from 16" to 18" deep. After allowing for interest, depreciation and repairs a 
profit of Rs. 607-0-7 has been realized on the season's working. A report of the season's 
work is attached. · 

Probably some syndicate in futme will take up the question of Steam cultivation on a 
large ecale, since it has been demonstrated b.Y Government to be a paying concern and it is 
needless to say that there is an immense scope for such an enterprize in this country. 

S!tal"k}w Plowgltir~g i~ ligld Boil. 

This will shortly be demonstrated in Guzentt where the Collector of Kait'B has given 
some thousands of acres of waste land for cultivation. Here the conditions are much more 
favourable than at Ranebennur and I have no doubt that the result will in every way be most 
.satisfactory. . . - · 

Motor I!lough. 

Experime~ts are about to be made with a small motor plough on the College and Manjri 
Farms. This implement is supposed to plough two acres per day from 6" to 8" deep. At the 
conclusion of these experiments I shall be able to publish some reliable figures with regard to 
this particular class of work. · · · 

. The recent ex~riment with the Steam Plough at Ranebennur undoubtedly proves that it 
i~ both effective and profitable and has no real competitor in the field of deep· ploughing either 
in point of speed or efficiency, a~d J do not doubt but that the motor plough will serve a very 
useful purpose where very small detached plots ·of land are concerned. . 

· Ca•e Crmlzin!J• 

This has been carried en at Manjri Farm for the last five years and has proved successful. 
A perusal of the Farm reports wi!l prove this assertion. · 

The work of installing a power cane crusher has also been successfully accomplished at the 
Government Farm, Gokak, and has completed its first season's work, A statement of fignres 
.showing the amount of profit over animal power crushers prepared by the Superintendent of 
tpat Farm is attached, _ · 

Many cane growers have recently enquired about small power crushers and this year I have 
purchased one of the1.'8 mills requiring approxilnately a 4 H. P. engine to work it. I 
intend to instal this set at the site of one· of my pumping plant owners, who is ·going to drive 
it alternately in connection with his pump. 
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Blaaling. 

Experiments have been made with Geleginite in the Belgaum district but the cost so lar 
-does not compare favourably with the country method of blasting. I anticipate however, that 
next season when my own men are efficient in the hancllirig of this explosive a much 
better result will be possible, in fact I hope to have quite a number of men who will be capable 
of taking charge of blasing with explosives, and so eventually I shall be able to oompete with 

·the country method in point of cheapness. · · 

" POtDer Plantl alreatly Breeled aad O'Wfletl 7JytfAa JJeparlment.u 

Gokak ••• ... 5 Roller Sugar Cane Crusher. 14 B. H. P. Oil engine and 
5" centrifn.,aal pump, and II" juice pump. 

Loni 

Snmt 

Nadiad 

3 B. H. P. Oil engine with steel engine house and :?/' 
. Semi-turbine pump. . 

2·2\" Centrifugal pumps and a portable 6 B. H. P. Oil 
engine ; one 61 B. H. P, fixed engine with rotary pump, 
cotton gin and chaff cutter. 

One 2" pressure pump and 6 B. H.· P. oil engine. . 
E.xperimental College Well ••• 14 B. H. P. Oil engine, 16 B. H. P. oil engine and a !S" 

p~mp and a l,l) B. H~ P. Vertical Crude Oil engjne. 

Ganeshkhind Gardens 
Nangaon 

DMrwar 

Manjri ... 

••• 8 B. H. P. Oil engine and 8'' 9entrifugal pump.: •· 
• 2·2\" Auxiliary pumps. 
1-10,; Victoria Turbo pump. 
1-Iii' do. do. 
1~37 B. H. P. Gas Engine. 

61' B. H. P. Portable engine and 2!" centrifugal pump 
and one S'' rotary pump and one Cotton Gin. · 

... 18 B ... H. P. Engine, one crusher and one juice pump. 

Plan{a erected for Pri,ate Oumer1, d~ring tile !Jtar •ntler Report~ .. , . 

Turmuri 20 B.H~ P •. Kerosene oil engine and a (/' Centrif~ 

Ode 

Dabivadi 
Vansol -· 

pump. 

· 8 N. H. P. Hopwood Boiler and a 6 x 6 x 6 Duplex 
Steampump. · . . 

••• 15 B. H. P. Crude Oil engine and 5" Centrifugal pump~: 
8 N. H. p. Hopwood Boiler. and 6 X 6 X 6 . Duplex 

Steam pump. · 
Karulkar ... 10 B. H. P. Oil engine and a 4!' C,Utrifngal.pU:mp. · · • ... 
Fursnngi 6 Roller power Cane Crusher. ' · 

These owners are capable men and all of them have been taught how to attend to.'tlieU: 
•own plants. · 

Power Plant• for Go11emme"t completed ilwring tile 1ear •ntler Reporl. ~· 

Gokak ... 5 Roller sugar cane crusher 14 B. H. P. ' Oil engine, 3" 
pump and 1! .. juice pump. · · • · . 

Loni Oil engine of 3 B. H. F. with a steel shed,· 2' semi· 
turbine pump. · · . . .. 

Experimental College Well •••. 14. ·:o. H. P. , Oil engine and 2 and S'' pumps, a 10 
:B. H. P. Oil engine and a 16 B. H. P. Od 

-lalgaon 

Sangvi ••• 
. Bhambora ... 
Koregaon :Bhima 

· Agarkhed 

'Kendal ... 

engine. 

Steel Shed. 

Power plant& t~ru'ler t:OflltNietion. 

151 :B. B. P. Oil engine and 5' semi-turbine pump. 
60 :B~ H. P. Crude Oil Engine and 10" pnmp • 
l!) B. H. P. · "Oil engine and 8' Centrifugal pump. 

· Re-ere~ion of 25· B. H.· P. Crude Oil engine, 6" 
· Cenbifugal · pump with discharge tank, Tower and 

• stoneware piping. 

"" 6l :B. H. P. Oil engine, 2!' Centrifugal pump • 
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lalgaon ... ••• 91 .B. H. P. engine. 10• Eagle Saw Gin, 1 Chafto(latter 
and one pump. 

College Experimental Well • 
Loni ' ••• 
Gokak: ••• 

23 Water lifts and workshop machinery. 
Grinding Mill Chaftcutter and Piping. 
2000' of stoneware piping Qd chaff-cutter. 

Repair• flfttlertakes tlurittg tAe year ufUler·report. 

.B8galkot ... 
Ghotawda ... ' 

Overhauling the engine, pump and oountershaft. Renew
ing the foundation for boiler. Laying 800' stoneware 
pipe Hne and building delivery tank. 

Overhauling and. cleaning the engine and pump, refixing 
of new suction ~~oDd delivery piping. , · 

,Bkilletl Men. 

Engineers skilled in erection work such as this Department requires are very hard to 
obtain. Likewille skilled coolies on small pay who can manage and run oil engines success
fnlly are almost an impossibility. I have for this purpose engaged a few boys who are being 
trained in this particular olass of work, and eventually hope to ~be able to offer their services 
to power plant owners. 

Inapeclio• ~~~~~ Buro~Jf Pot~;,, 

Most rapid touring was neoessary to compete With the rush of enquiries, as I wished to 
visit all sites personally, t~e ow1lers of which had applied for help in fixing power machinery. 
Many trips were made especi_ally for in~ecting the work of the steam plough. On account 
of the .work on hand and the rapid touring I have npt been able to survey every site as minutely 
as I should like to have done. 

Help rendered at tAB ti,;, of lJrea~agea. 

When cultivators apply to me for repairs l invaril,lbly respond especially in deserving 
,.. cases. My object is to dispense with the fear which at present exists in the minds of these 

men, tn.., breakdown and failure. · · 

Btt~JI anti E,falJlulu!'ent. 
I have receiyed zealous assistance from my stat! during the year which has been a very 

busy one. We have all been working at top speed and the present staff is becoming inadequate 
'to deal with the increasing amount of work. 

I make s~ mention of my Assistant Mr. C. G. Paranjpe who has done justice to the 
work given him. He is readily taking to the duties of an Agricultural Engineer. 

' Mr. Talegaonkar who was placed in charge of the Steam Plough after the departure of 
the European Ploughman did justice to the responsibility placed on him and credit is due to 
him for his able work. 1 

Messrs. Vaidya, Pednekar, Kanetkar, Khadilk:ar, Rahatar and Tambe have done good 
erection work and are now useful men ~ ~e Department. · 

Mr. Khadilkar S. V. has given satisfa,ctjon in ~ capaoity as a draughtsman. 

Mr. Joshi has again proved himself to be a capable and" painstaking Head Clerk and is a 
man in whom I have the utmost confidence. 

• ~ ~ < I ' 

Mr. Utgi is rapidly becoming efficient as an Account Clerk, 

Tt~9a"!i. 

Many enquiries from cultivators have been received asking whether machinery can be 
had on the instalment plan. Having regard to this matter I have enquired of the firms w . 
.Bombay but find that they are not in favour of this system of eelling. For general informa
tion I may state that Government grant tags vi to deserving cultivators on my recommendation 
for the purchase of machinery, providing they can offer irulficient security. This tagavi ie 
.repaid by instalments and int.erest is charged for the. UEe of this money at ~! per cent. 

1rorlcalzop. 

The workshop buildings are in progress and will be ready sometime this year. Although 
the building is not complete, during the year, four cultivators have been trained in the practical 
handling of Power Pumping Machinery. I examined them and found that in each caso 
they had readily grasped the fundamentals necessary for the successful iruDning of pumping 
p~ ' 



:Broadly speaking tlie policy adopted 'by; my Depart-ment is id advise and assist thoEe who 
have some sense ot self-help and of business like me~hods; and to prevent their purchasing 
v.nsuitable machinery. l1; is of no use for a man to have maohiner.t'. ~nless he bas some intelh
gence and a good deal of industey, where I am convinced these cop<IDlons are ~eking ~ n~v'il' 
recommend the purchase of a }llaut~ j :' · · ·· · 

LlTBllATUB.B. · 

Articles a~ periodically published in ,, The Poona. A.,r.ricult!ll'&l College Ma.,<YaZine" &Dd 
.. Shetaki and Shetkari Magazines" in which are. described the various Engineering p*'hlems 
met with in India, and the methods found best by experience of coping with them. · 

The articles are printed in English,. Manithi and K4:~arese • 

. During the year nnder.~report many enquiries have been received as a result of t~~ 
publications. · · . · ' , 

.. W. M. SCHUTTE, 
. Agricultural Enginee:r, 

:Bombay Presidency, PooJJa. 
. . 



' Index Name of District. 
lu~uu•. 

-
A. Dh4nrlir 

-
B Belgs.nm 

-
0 Jalgaon. 

D Satlira 

E Sho!Apnr 

Index Name of Diatric~ 
1~. 

• 
...----

'.A, Dhhw4r 

B Be!gaum 

0 Jalgaon 

n S£t4ra 

-E-·1 ShoUpur 

~Average 
NumLen B.H.P. 

lift in of Nature of of 
fee~. 

acres crops. Engine. irrigated. 

--- 1-

... 4.5 16 Sugarcane;,, 61 

-... so 2IJ Suga1eane ... 6l 

... S7 16 Sugarcane ... Ol 
- -... 36 20 SugarcAna ... 10 

• 

... 40 20 Sugucane .:. 8 

Annual 
Sile of expenses 

Remarks. pump. per acre 
per annum, 

Ba. a. p. 

2i" 84. 6 6 

-
_3"1 69 ' 9 

26' &! 9 'I 

-
3' 100111 9 In t.hie plan• two 

pumps &I'll taki!JI 
into CODaidera-
tion owing to tba 
great diJferen._ 

~ 
in the lo-t and 
higb881i water 
Ieveli. 

7611 8 

W. :M. SCHUTTE, 
Agricultural:Engineer, Poena. 

Statement alzoUJin!l coat of irri!lati011 71§ Jl:l.hote1. 

I Average Nnmbere Number 
lift in of acrea Nature of 
fell!;. irrigated. of crops. llhotea. 

..... 45 2 Sugareaoe ... 1 

... so 2 Sugarcane'" 1 

---... 87 s Stig&rcaiie ... 1 

... 86 J Sugarcane ... 1 

... 40 2 Sugarcane •.. 1 

Numbers A.nnual 
of upl!lllell per 

Ronaark~. 
boUocb. acre per 

annum • 

B.a. ... p. 

' 812 0 0 

s 127 8 0 

s 140 0 0 

---
J 250 0 0 ,_ 

I , 107 0 0 

...., W. Y. SCHUTTE, 
Agricultural Engineer, Poona. 



PoweMm~aber. 

Doily working~ • 

- . 
Bng'lno-driYllr 4 Ba. 15 per '110Dt.h 

A boy to IIIia' the clri~ at 4 u. a day 

FOUl' men at 6 u. per day (2 to bring eaDL 
aud Uo feed). ' · _ 

()ne boy to nmcm1 megua at a 1111o ptn 
day. 

Rockoil -

Lubri&:atlug oil for augine ~ erusb~ 

Amou.Dt. 

-~ a.p. 

o· 8 0 

0 4 0 

i 8 0 

·613 0 

: Poona lliiL 

Daily working espeiiBI!a. 

Four -liea at & u. a day (two eooliea te 
bring eane ud remoYe iaice and .megas~~ 
aod J feeden)a . ' -

. R.J. a.r:-

1 $ () 

Four plil'l of balloab wWa ilriyen .:0 Be. 1 4t 0 0 
IJef pth- including ddftl'. , _ .. . - . , 

. • • f . 

' 
.,.. 'io 1 0 

·-:· 

,o o.:s 

~

---'·'--~··"" 
Jj 9 .6 

'·' j 

Depreciation OD ~~ and.c:rusher 

Interest 11!1 ouhlaJ of Be. 6,425 ... 1 

Incidental expeuilitute per daJ ::• 

r.· ,_- ~ ~~ 10 ~~~IJ!l ~~mill •••• ....() :1-l,Oi 

~ ~ i '1~-..... 3 ' ~ Inteteat oil Ra.140 cost of~ sill 
,· ~~ I',-_"~ .' \.. ::,"! ... -~~· !.~-'J.r) tii t :: 

p ~ r ~ental espeuclliare per day . 
··-.. >. ""; .. s_ 

0 0 s .. 
r··· 

- .. . ~ ~ 

. ;- .L: J ;: 
.·l_:ii2·s · 

.. _ f ' . ;) ·~ .- _· -~ . l : ·-· ,.. _ .. - -~ j 

Nofe.-Tn oue da7 of 10 boars, lJ pans of juice can bE Not&-In one day of 10 h~ 4 paus of jaieB eaa he-
eUI'Idal fOI' B• ll·ll!-10. i.«., OD&JIBil tosk-~ 41-liHI "futtR& 6•1l!-S,:l. e.j OD& JBB--eosfB Bs.I-7-J or 
Tbuefore a aYing of Be. 0-_7-6 J!lll' paa_~ d~M?t~.iJ.Y~ o Re.~f~}JIII''(Iall iDe-o( the~; ~~--,;~'•' _ -
powero-craaher. . • . . . t :· ~ ·• ·-·:- .~! T C<;,"'!"~~· ... :c! 'I' 

'- • . f 

W. M . . SOHU'rrE~ 
~c.ricaltmal Engineer, Pooua.. 
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REPORT ON 'IJlB WOitKIN~ OP THB STEAM PLOUGH. 

1, I ntrotl uctory~ 

(l) The introduot~on o~ Steclm Plo~gh into ~he Dharu:ar :Li~trict is the outoome of a 
long deliberation and discussion. Exp2r1me~ts With tb~ Ea.Jac Co. s bullock gear plough have 
shown that ploughing to ~depth of 16 era~Icates harah and oth~r deep rooted weeds, but the 
process with this plough 1s slow and expensive, prob.a~ly onl! shghtly cheaper than the local 
method of digging by hand labour. However, r~:qnumg as It does much less Sll]Jervision, it is 
the much more convenient method, 30-40 acres, in a season at a cost to the land-owner of 
Rs. 35 per acre, means slow progress at an expense which few can afford to incur. 'l'he fact tlult 
the cultivator employs this plough rather than hand labour seems to be largely accounted for 
by the beneficial effect on the tilth, quite apart from the destruction of the weeds. His own 
method leaves the land uneven, and the succeedi~g crop. is very irregular, The e:o::periments 
with the Bajac plough cleared the way for experiment with steam power. Any doubts on the 
utility of deep ploughing were effaced. The economy of effecting it by steam power was still 
to be tested. 

(2) In the black soil tr&ct~ of the South Dccc!ln :Bomba:t especially along the eastern 
border of the Mallad. tract, harah and kunda have gamed possession of a very large portion of 
land. The few who employ hand labour to dig the weeds have made hut small progress. 

(3) Accordingly. the Bo~~;rd of Trust~es of Sir Sassoon David Trust Fund were approached 
with a scheme, and kindly decided to provide funds for the purchase of a double engine steam 
ploughing plant, this plant to be taken to Ranebennur district, Dharwar, for its first year's 
work. The plant consisted of-

( 4) Two Class K Compound ploughing engines with enlarged fire-bo:res, tanks to Jet 
down at back, h~nd road wheel 6'-6" diameter aJ?-d 18" wide •. : Awnings ov_ci' foot-plates, injec
tors and connectiOns, etc., c~mplete. · Ea~h engme fitt~d w!tb 4?0 yds. of Fowler's specially 
selected best plough steel Wire rope, 1:!4 Wires langs tWISt w1th thunbles, one 3 Furrow Zigza<>' 
balance plough fitted with steel skifes 29" deep under beam, steel mould boards, etc., with 
outfit complete. One 9-11 Tyne Patent Turning Cultivator with steel tynes 10" centres 
patent self-acting lifting gear for cleaning tynes and ordinary lifting geat for turnin<>' at end; 
complete with outfit. One-5 Flat High Frame Harrow mounted on W. I. wheels"' compleu; 
with poles, chains and harrow flats, fitted with drum lifting gear complete with outfit. Two 4 
Wheeled Water Carts with barrels 6' long X 8' dia. with hand pumps and wire-bound suction 
pipe and delivery pipe complete with dragba.r. . 

(5) The Trustees in their agreement 'stated that if the plant was successful the amount 
realized as profit was to be paid into the fund towards the capital; no mention was made of 
interest. However, it will be seen that in the balance sheet interest is shown which in addition 
to the actual profit of Rs. 607-5-7 amounts to Rs. 3,037-5-7, an amount which is actually a 
realization according to their stipulation. . . . . 

(S) The ootual profit on next year's work should be considerably in ad\·ance of that on 
this'season's work, P!ovided the precautions ,which are suggested in this report be obse!ved next 
year. 

· 2. ObjectB of tile Report~ 

(7) The object of this report is to describe the working of the steam plough at Rane· 
bennur during its first season November 1st--May 15th i to compare estimates aud actuals; 
to offer criticisms on the work ; to state the results as far as possible at so early a stage and 
to offer suggestions for the future. 

(8) During the first season's work it is natural that obstacles occurred which could not be 
foreseen while drawing np an estimate. With a double shift tho loss on account of time 
wasted was considerable. Every hour during which the plant was at rest meant loss in acreage 
ploughed and a heavy labour charge expended withcnt result. 

(9) Tho effect of the ploughing on tho tilth and the crops will be dealt with in a supple-
mentary report to be issued later. . • 

9. Briif Oltronological Account. 

(10) The tackle arrived at Ranebennur in September and through the courtesy of the 
M. & S.M. Rail war Company was erected in the station yard dut·ing the next few weeks. Prior 
to this a canvasser had been at work for some months registering orders and preparing a plan. • 
o£ campaign. Visits to various villages in the neighbourhood of Ranebennur resulted in the . 
selection of six as a field of work. Deep black soil, infested with harali (Cyndon Dactylon), 
was naturally the criterion for selection. Some submitted their applications voluntarily, some 
under suasion by the canvasser, generally subject to the proviso "lf tagavi loan is gTBDtcd." 
They found that they had nothing to fear on this account. 

(11) The land secured was finally divided inti) blocks of adjoining fields, and each was 
given a serial number, the series indicating the order of succession in which the plough was 
to visit the blocks. Throughout the preparation of tho schemt>, the foremost aim was to 
reduce to a minimum the time required for removing the tackle from place to place. .All land 
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l>ooked for ploughing was lefh fallow or sown with jowar., and an undertaking to this effect; 
"as req11ired from each applicant. A certain amount of pressure was necessary to enforce this 
condition, and the names of a few who sowed their lands with cotton, were finally &truck off 
the list; thO£e whose fields came at the bead of the list undertook to harvest jowar green., if 
nece~;sary, and to have all clear for ploughing by November 1st. 

(12) As soon as the engines were assembled and tested, a preliminary trial was given in 
a field kindly lent by the Hon. Rao Sahib V. S. Naik, and the men were given a f!3w days 
practice before starting on the serious work of the year on Nuvemher 2nd at the. YIIIBer.e of 
HaJgeri, five miles west of Ranebennnr. The monsoon season was one of light raiDfall, and 
the ]and was in a fair condition for ploughing, though in the opinion of many so wet. that 
harali would grow again excessively, an opinion which later observation sho'_Vll t> be unten
able; there is, i& is true, a slight growth of the grass, but not so serious that If; could not be 
destroyed for about Rs. 1 per acre. 

· · (13) Work progressed smoothly, but at first very slowly raw men had to be trained, a 
single staff to be rendered fairly efficient before a second could be brought into training. Afte 
one month, however, on December 2nd the double shift was at work, and the engines were 
:running from daylight tO dark., but it was some timo before the doobl~ shift was really compe
tent and able to plough efficiently, although they took to the work readily. 

(14) Earlier than this, His Excellency the GoTemor had paid a ~t to the site; on 
that occasion, and the two or three succeeding days, a constmt stream of visitors testified too 
the interest which was being taken by the public. 

(15) The ploughing in Halgeri was completed on 13th.J"anuary 1914 and subsequently 
the vill~ooes of Hullati, Guddad-Anveri and Shridhan-Hal provided work for the rest of the 
season. The area originally estimated for was not covered, and on completion of a programme 
.revised about two months previously, work was st<>pped on April 28th, 19141. 

. (16) Details regarding the organisation are given in the discussion of the various heads 
of account which follow, weaknesses are pointed out and remedies suggested. 

4. Balance SAeet. 

(17) For account purposes the year has been taken as ending on May 15th. The 
aotna1 ploughing season commenced on November 2nd and ended on 28th April. It is risky t-o 
estimate for a ploughing season beginning on November 1st. J"owar is still standing and in a 
year of n~,~rmal rainfall if the land is to be cleared, this crop must be harvested green natnrally 
at considerable loss. 'Ihe land is liable to be very wet. November 15th is therefore a safe 
date on which to base estimates. -

{18) The balance shows a net profit of Rs. 607-5-7 after paying interest on capital af; 
6 per cent. The writers under the circumstances consider it satisfactory to have cleared ex
penses in this the firs~ year of work. An· amount of Rs. 1,168 is t.o be invested each year as 
a sinking fuucl which is allowing for a 10 per cent. depreciation 8 montlul of the year.' In 
taking this fignre it is assumed that at the end of 20 years the machinery is only worth 5 
per cent. of its original value, or., in other words scrap iron value. J" ndging from the exact
ing nature of steam ploughing which to be done efficiently necessitates the tackle being kept in 
through repair, the figure of 5 per cent. is certainly a modest one. It may be considered by 
some that 20 years is too long a period for the life of the plant but there is absolutely no 
reason why it should not work 30 years. . . . · 

(19) The receipts were realised partly at Rs. 17-8-0 per acre and partly at Rs. 21 per 
acre details will be found under ''Receipts and acreage ploughed.» There seems to be no 
occasion to charge the smaller fee during the early part of the ~on and the rate of Rs. 21 
per acre th.."'ughout is suggested for the fotnre. (Statements of accounts attached.) 

5. Staff. 

(20) The staff employro consisted of an Engineer in charge of the tackle on Rs. 75 
and a cauvas.er on Rs. 35. The former officefs salary is charged to the Steam Plough for 
'1 months only ; he is employed elsewhere during the remainder of the year. The canvassers 
salary is charged for the full 12 mouths, and he is engaged for half the year in canvassing, 
and for the other half in keep~ng accoun&s and controlling labour other than that actually 
employed on the tackle. 

(21) A European ploughman from Messrs. John Fowler & Co. took charge for 5 
months, and trained the men. i!is salary is included in capital expenditure. 

(22) To prevent any serious mishap when this European ploughman WllS withdraWD: 
arrangements were made for a Government Engineer to work with him from the commence
ment. He assisted with the erection of the tackle and afterwards was instructed in the 
management of the plough. It is gratifying that this arrangement is proving satisfactory., 

, 6. Labo•r aflll Repair~. 

(23) The total cost of labonr on the tackle amounted to Rs. 1,676-3-6 and of this 
amount Rs. 1,403-5-0 have been apportioned as efficient and Rs. 272-14-6 as non-efficient. 

A 108-21 
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The non-efficient labour is debitable partly to repairs and partly to haulage of water and ooaJ. 
Rs. 248-3-9 are debited to repairs ; this figure includes materials used and miscellenous charges 
apart from labour, The ledger shows Rs. 17·12-6 under petty repairs and Rs. 230-7-8 under 
incidental charges. The latter are charges of recurring nature, not strictly classifiable 88 
repairs but directly connected with the maintenance of the tackle. Purchase of Shindi 
baskets, ropes, and buckets are amongst the items included. Strictly speaking the repair bill 
should show only Rs. 17-12·6 plus labour charges; this being so, a separate item of incidental 
charges Rs. 230-7-S would appear in the balance sheet. 

(24) The monthly labour bill when the plant was in full swing after the men were 
trained and after the d~>uble staff was complete, amounted to about Rs. 262-8-0. The number 
of units employed wore 14 including-

Ra. a. P• 
. a Drivers on Rs. 50 ... 100 0 0 

1 Driver on Rs. 24 ... 24 0 0 
1 Driver on Rs. 22-8-0 22 8 0 
2 Oilmen at Rs; 12 ... ... .. . 24 0 0 
2 Oilmen at Rs. 10 20 0 0 
a Ploughman at Rs. 12 ... 24 0 0 
2 Plougbmen at Ra. 10 ... ... • •• 20 0 0 
1 Driver in training on Rs. 20 ... 20 0 0 
1 Fireman on Rs, 8 ... ... 8 0 9 

262 8 0 

'1. Haulage of Coal anrJ Water. 

(25) Under these two heads, a total expenditure Rs. 1,987·8-10 was incurred. This 
charge is very high. Cartage was done entirely with hired carts and bullocks, and was carried 
out well for a time, but the bullock owners were not long in realising that their~ was a pl)si• 
tion of advantage. They demanded higher pay and less work~ and closed finally with an offer 
of Rs. 45 per cart with driver and two bullocks per mensem. Three water carts were neces
sary for each shift except on a few occasions when the water supply was close at hand. Each 
cart was fitted with two empty oil barrels, and carried about a 100 gallons each journey. 
This meant six men and 12 bullocks permanently employed at a total monthly cost of 
Rs. 260.270, in order to supply the engines with 2,500 gallons of water per day. The water carts 
sent with the tackle are of no use in India. Attempts were made with· the bullocks available, 
but they were hardly strong enough to haul the carts along the roads, let alone across the 
fields. Small carts therefore had to be constructed to carry on the work. The total debit for 
water amounted toRs. 1,335-12-1 apart from cost of the employment of hired carts was most 
unsatisfactory. The men were extremely independent~ and unpnnctua.l, and required an 
amount of supervision which it was not always possible to give. The result was that the 
engines were kept standing for want of water much too frequently. 

(26) The figure of Rs. 631·12-9 for haulage of coal includes both manual labour for 
unloading and carting charges. The cost of delivering 211 tons of coal at point\! varying 
between 3 and 6 miles from railway station. was Rs. 631-12-9 or an average cost of Rs. 3 
per ton. ~'he total cost of coal per ton delivered into the engine bunkers was Rs. 28, a very 
serious item et~pecially when it is not possible to make the ntmo.st of it by converting into 
useful work. 

· (27) The question of haulage during the next season's work has received detailed atl.en• 
tion by the writers of this report, and they have come to the conclusion that it will be advis
able either to purchase bullocks and to employ drivers permanently, or as an alternative to 
purchase ' small motor having two detachable trailers which can be used bath for water and 
coal. By the latter means the tackle can be kept fully employed and a great saving realised. 
Estimates for each system are given below:- ,., 

E1timate for Bteam tractor. 

Oost of steam tractor 
Cost of trailer with steel wheels 
Cost of tank for water ... ... 

Rs. a. P• 
7,605 0 0 
1,890 0 0 

350 0 0 

---
9,845 0 0 
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Interest per annum 6 per cent. on the capital ••• 
Sinking fund for depreciation ••• 
Repairs for 6 months ••• ••• ••• 
Driver's wages Rs. 30 per month for 5 months .•• ••• 

Rs. a. P• 
5!'10 11 2 
21SS 13 9 
246 2 0 
150 0 0 
100 0 0 
650 0 0 
too o o· 

Oilman's and Coalman'a wages for 5 months at Rs. 10 each ••• 
Cost of coal Rs. 5 per day for 130 working days 
Cost of lubrioating oil waste and sundries for 130 days 

2,120 10 11 

'the estimate for bullock traction given below is based on the assumption that the bullocks 
-are kept the whole year and that their whole cost is ~o be charged to the plough. ·· 

lnilit~l Ezpe11tlil•re. 

Purchase of 7 paira of bullocks at Rs. 300 
Purchase of S water carts at Rs. 200 
Purchase of 3 carts for coal at Rs. 55 

. . 
Feedmg charges 
7 men at Rs.lO 
Interest at 6 per cent ... 
Depreciation on live-stock 10 per cent. 
Depreciation on water carts 6 }ler cent. 
Depreciation on coal carts 15 per cent. 

... ... 

... 
. .. ... 
... 

Rs. a. p. 
••• 2,100 ·o o 

600 0 0 
165 0 0 

... ... 

... ' 

.2,865 0 0 

Rs. a. p. 
1,176 0 0 
8~0 0 0 
175 0 0 
210 0 0 

30 0 0 
24 12 0 

2,455 12 0 

These figoTeS do not compare well with those ~ven for the tractor, bot apart from cost it 
·wonld be very much less convenient to employ bullocks. Risk bas not been allowed for in the 
abov" es~imate; there would be 7 men requiring supervision. • The suggestion to purchase 

·bullocks at the beginning of the season and to sell them at the end is quite impracticabl~ 
; apart from the fact that a special man would have to be employed to do the buying and selling. 
If they are not sol4, it would be difficult to find work for them during the ·monsoon. Aparli 
from haulage water was a constant source of trouble throughout. It contained a high per

-centage of salts and gave the following analysis kindly furnished by the Agricultural Chemist :-

Well Water Sample, 
Parts per 10,000. 

Total soluble salts 158·00 
Sodium Carbonate ••• 2·96 
Calcium Carbonate 16·00 
Ma,~esiom Carbonate ••• 21·86 
Sodium :Bicarbonate ••• • :!8•17 
Sodium Sulphate 4•26 
Sodium Chloride ••• ';8·41 

The water formed a ornsf; and was eontinnally giving trouble. It caused excessive pl'i
ming when the engines were working and consequently the deposit had to be blown off 
repeatedly which meant many stoppages with the tackle and much loss of fueL Every care. 
however, was excercised to prevent undue incrusuation and a suitable reagent was discovered in 

·"' Boilerine.', On examination at the·eud of the season the internal plates were found to be 
quite free from scale. · 

(29) Next season an analysis of the proposed feed water will b8 made and a suitable 
·reagent introduced immediately, OI>DSequently future trouble under this head will be 
· dispensed with. 

8. CtJfiHmptiotJ of Coal. 

(30) The total consumption of c'lal was !U tons IS cwts. at a cost of Rs. 6,292 deli
vered at Ranebeunur station. Herein lies tlie greatest objection to shlam:cnltivation in India, the 

.-exhorbitant cost of coal, which is largely acCounted for by railway freight, in the present case 
amounted to Re. 16 in every Rs. 25. Doring the first two months work the fact that the 
.men were new to the tackle meant an nnneJeS3arily large consumption of coal per acre. 
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9. lltceipts a1ul A.creflge Plowglittl, 

(Sl) The total receipts amounted toRs. 15,198-13-8 for 770·18 acres ·ploughed The
rate charged during the months o~ November and December to 14th January waa Rs. ·17-8-0 
Jl6r acre and 280·12 acree reahsed Rs. 4,905-4-0. During the remainder of the season 
Rs. 10,293-9-8 were received on acrount of 490·6 acres ploughed at Rs. 21. 'Ihese fi!!'Ures fall 
considerably below these estimated. Due allowance was not made for the slow pro!n';ss inevit• 
able while working with untrained men. It was not possible to l!et into full swing with a 
double shift of praotieed men before 2nd December. A 14 hours day is impossible to realize 
and largely for this reason the estimate of 8 acres a day is in excess of the actual, The average 
number of acres ploughed per working day was in reality 5·769, the number of working days 
l3Si, but there is every reason to believe that this figure may be increased. 

(32) With regular water supply assured by means of the steam traction system, and the 
delay caused by bad water much reduced a working year of 130 days at an average ra.te of 
acres 7 per day could probably La realized. • 

(38) Receipts in the form of tagavi amounted to Rs. 11,405-12-0 and as cash 
Rs. 3,798-1-8. The tagavi was drawn according to the original estimate on separate cheques 
payable to each individual, These totaled Bs. 14,459 of which Rs. 3,053 were c1·edited to th~t 
Treasury after the area ploughed had been actually measured. Procedure will be very much 
simplified in the future if the estimated amount can be drawn in lump sum and the balance if 
any, recredited at the close of the season. ' 
· (34) The season's work has shown that next year's efforts must he concentrated on 

reducing the number of stoppa~es to a minimum. The organisation adopted for the haula,o-e 
of coal and water was unsatisfactory and was chiefly responsible for stoppages: for this reason 
the tackle was held up for 77 hours which means a loEs in receipts of Rs. 808-8-0; at the same 
time the staff were standing idle and their pay was being met without any return :-coal was 
being consumed and steam es!lliping to waste. Unpunctual delivery of coal aeoounted for a 
loss of 28 hours or Rs. 241-8-0 in receipts. These items together with the amount paid for 
the haulage of coal and water equal Its. 3,017-8-10. Unfortunately this amount does not 
cover the total loss. There is a certain wastage in addition to which the direct result of stop• 
ping tackle of this desoriptiQn when working at full speed. M:en are compelled to stand about 
and .even when water is brought they are not able to pick up the work as readily as it is put 
down, quite apart from that steam which has been generated during a heavy pull is blown to 
waste through the safety-valve. Moreover a fresh supply 0f fuel is requil·ed to keep up steam 
whilst waiting, in other words the swing of the work is temporarily lost and cannot be regained 
immediately, hence the wastage. During the season under report it is estimated that the loss 
referred to amounts to Re. 200. The total loss under haulage head then equals 
Rs. 3,217-8-10. 

10. G~neral Remarlca. 
(85) As far as can be judged at so early ·a stage the plough has done really . efficient 

work. The land has been tm·ned up to a depth of 16• and the root-layer of the harali well 
exposed to drying. There can be little doubt that in land ploughed since mid-l>ecember prac
tically all the grass has died. That ploughed earlier in November and earlier December 
sb6ws a few green shoots which require a little attention. The real test will of course be an 
inspection after the monsoon, when apart from weed killing it will he possible to judge of the 
effect on soil an•l crop. 

(36) The land holder is, ii is believed, unanimously of the opinion that the work is good
Adverse critics have appeared on the scene hut none recently, and if they still bold their former 
opinion, they are only the exception which proves the rule. 

(87) The cultivator must, of course, realize that steam ploughing is not claimed to he a 
:final operation for the destruction of weeds; but that a -tery small annual expenditur& 'will 
certainly keep them under control after deep ploughing has been effected. 

(88) The true value of the machinery to the land-holder and to the capitalist will be 
better deduced after next year's work. This bas been a year of experiment in management 
Next year with a trained staff, and with improvements int-roduced as the result of the experi 
ments, there seem little doubt that a good profit will be shown on the year's working. 

(Signed) T. GILBERT, 
· Deputy Director of .Agriculture, 

Southern Division, 
DMrwar. 

(Signed) W. :M. SCHUTTE, 
Agricultural Engineer, 

Bombay Presidency, 
l!oona.. 

True Copy. 
(Signed) W. M. SCHUTTE, 
Agricultural Engineer, Poona. 
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· Balance sheet of· the working of the Steam Tackle at Ranebennur for the year ending 15th 
.May 19141. · . l 

~ ~ 

Particular• 

Capital ... ... 
Interest ... ... 
Temporary repairs ... 
Haulage of coal ••• . .. 
Haulage of water ... 
Sinking fund for depreciation ... 
be&d Stock ... . .. 
Fnel wood ... ... 
Fuel Coal ... ... 
Stores ... ... 
Establishment ••• ... 
·Efficient labour on tackle ... 
Noneflicient labour on tackle ••• 
:Balance by Profit ... 

Total ... 

Amount. PartiClllarl. Amount. 

. 
Rs. a. p. Ra. a. P· 40,500 0 0 Plant .. ... . . .. 40,500 ·o 0 

2,430 . 0 0 • 
248 3 9 S!ore1 oa Hantl • 
631 12 9 

1,835 12 1 Coal ... . .. 164 0 0 
1,168 0 0 Stores ••• ... 387 2 0 

69 9 7 
'823 11 0 

Stock . .. . .. 44 15 . 0 

5,456 4 0 
1,002 13 9 

845 2 8 
1,403 5 0 

272 14 6 
607 5 7 

56,294 14 8 

Recoveries . .. . .. 15,198 13 

Total • •• ,56,294 14 

(SigD.ed). T •. GILBERT, 
Deputy Direct?r of Agricnltn~e, 

Southern Division, 
Dharwllr. 

{Signed) W~ ·M. SCHUTTE, 
Agricultural Engineer, 

:Bombay Presidency, 
Poona. 

True Copy. 

W. M. SCHUTTE, 

Agricnltnra1 Engineer, Poona. 

Bori•g. 

8 

8 

Until the1invention of Musto's. patent machine the Agrioultnral Department carrieq on 
boring in soil and soft strata only, and operations were confined to G-njarat. The machine 
employed was the Cawnpore tool which has done really good work since 1907. Many wells 
by means of this machine have had their supply augmented considerably, in some cases to the 
extent of 10 and 12 koses. The Deputy Directory of Agriculture during the famine year of 
1911 had plenty of scope in this direction. ~ow with the aid of Musto's ·p1tent, boring is 
possible in ~p rock so common in the Deccan tract. 

"/York Incre(.llea. 

In 1911 the work assumed snch proportion that it was thought advisable to hand over 
its management to an officer having engineering qualifications who should improve the method 
of working and increase the efficiency of the apparatus. This was accordingly done in. October 
1912 and many improvements would probably have been effected had the work been. kepf. 
under the control of the A.,oricultural Department, but owing to the transfer of boring to 
Kaira Locall3oard this department was not able to make much progress. The boring section 

•of the Department were simply casting about for cultivators who would undertake boring, 
provided it was outside ~aira District, and although all the surrounding districts were canvas• 
sed, very little boring was done. 

Mr. Chukerbntty, w;bo was Collector of l{aira at thiP time, also experienced difficulties and 
found that the cultivatora wer& not keen on boring when conducted on strict business lines. 
It was, therefore, decided after Mr. Chakerbutty's transfer to again band over K.aira boring to 
the Agricultural Department ; accordingly arrangements were made and I took charge of 
operations in May last. 

Kaira, tiB CetJlre of Boring. 

Much confusion seems to have been ·the result of tim transfer and it is hoped sleady 
progress will no-;v result in having boring done under more favonrabie rnhs and by a Depa~ 
ment specially trained for the work. · · 
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Th~ boring oonducted ~y this De~ment ·!a ~rincipally for irri,'"'!'tion purposes; the culti

vators, ·however, do not hesitate to use 1t for drmkmg purposes prov1ded the water is sweet:. 
Undoubtedly this is source of snnply infinitely better than the village tank, a slime covered 
muddy depression filled with highly discoloured and offen~;ive liquid, in which the buffaloes 
wallow, clothes are washed, the villagers bathe, and use for drinking and cooking purposes. 

0Aafi!J6 of Bule1: 

Rules much better ~~ted. t~ the ln4ian ry.at are now in force and the old systelll of 
enforciqg strict commercial pnnc1ples abolished. . 

Saita7Jl6 Circumata~e1. 

Nearly all the adverse circumstances to the growth of boring operations have bee11 • 
.removed, and I anticipate excellent results in consequence. · 

Nef/J Toolnn• Hand. 

There are now in the Department 44 boring mMhines consisting of one Petrol Power 
Borer capable of boring to a depth of 500 to 1,000 feet ; one Calyx Hand Borer capable 4Jf 
boring to a depth of 200 foet; 13 Musto Patent Boring Jru~,Chines also capable of boring to a 
depth of 200 feet and 29 sets of the Cawnpore type of Borer which can bore tO a depth of 200 
feet in soil only ; all the former machines can bore either in soil or rock. · 

Bori•g Campaig•. 

• With these machines and a specially trained staff I am quite ready for a boring campaign, 
the result of which I anticipate will supply the Department with some very useful data, apart 
from the fact that the cultivat:~rs :will in many cases have a good supply of water . 

.4.tlmini&tratiot& of tle Boring OpwatiottB is GfijartiJ. 

:Mr. Nagindas who worked as an Overseer for five years has recently reverted to the Public 
Works Dc!paTtment. His sncce!;SOr Mr. Mehta was appointed temporarily until the Kaira 
boring was handed over. to .my charge. At the time of this transfer it was agreed to enga!!'e 
the Kaira. Boring Overseer provided I considered him suitable. This was done and Mr. Mehta 
reverted· to the Non-~uate staff on Nadiad Government }'arm. Mr. Gulabsingh, the 
Assistant Overseer, was pla.eed in charge of boring operations in Gujarat and Mr. Chitle, who 
was appointed to fill the temporary post of Boring Overseer, Bombay Presidency, set up his 
quarters at Poona. • · .• 

Hitherto boring operations were strictly confined to Gujarat, but since the introduction of 
the new machine operations have extended over a greater part of the Presidency, and it waa 
considp:ed advieable to have the he.ad·quarters in Poona. 

Rock Bonng i• Gujarat. 

• As we have now three Musto's pate'Rt machines in Guj!U'&t, I shall he able to tackle snch 
rocky portions as exist in Broach, Snrat and Panch M&Mls Distljcts. 

+· 

Boring in tA8 Deccas. 

Boring in Deccan is a new industry, and until quite recently has not been taken up with 
any degree of interest in the Deccan. My experience during the last fair season, however, 
proves that rock boring is not only possible but practicable as the following will prove. 

Particular~ of Bora taketJ. 

I commenced rock boring operations last J.amtary and Sholapnr was the first district 
eelected. These operations were extremely important at the time owiug to the severe state of 
famine in the district. 

Two Hole• at Martli. 

The first two bores were taken by this Department in a well at Mardi, a village 7 miles 
from Sholapur. The well is situated near the wiiiage and is dry. The bores were taken from 
the bottom and the strata encountered was trap. 

Water was struck at a depth of 43 feet from the surface, but fwas only very feeble and 
after boring to a depth of 60 feet operations were abandoned. 

W ater:ftnil6r. 

It wu decided about this time ~ put the Mansfield water-finder (in charge of Dr. lfann) 
to ~ practical test. accordingly arrangements were made as far as practicable to bore only where 
indi~tions had previously been given by this instrument. · 

• 
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The first indication was tested in a well belonging to the Warad Estate in Shol£pur • . 
1YtJrad'l Trell. 

A machine was eJ."ected at this well arul a bore was ta~en :at a pl,ace ind~ted ,by ;t}l~ 
water-finder; at 69 feet from the surface, or 19 feet from the bottom of the well water was 
-struck, rose 19 feet, and flowed into the well : . ~ !lo ~ult of this bore 1,500 gallons of water 
per hour were pumped continuously f()r 3 hours in addition to the former supply. In other 
words before boring a mhote worked S hours a. ·week, and- after ~ring a mhote could work 
3 hours daily. . · ' · • · · 

Th.e woi'~ ~ still in progress and i believe there are many , wells jn the ~eccan ~hioh. 
-could g~.ve a s1milar and even better results. · 

Wt~ll in. Karmala Gitming Factory. 

Another bore was made in a well at Karmala, Shol8pur ·District. At a _depth of 62'-6" 
water was struck and rose 9 feet up the bore. A 2' semi-rotary pump was fixed 'to test the 
supply. 'fhe pump delivered 1,000 gallons ali hour i. B. equal to one mhote. The water level 
could not be lowered however, although the pump was worlted for 8 hours continuously. The 
supply is certainly a gOQd one, moreover- it is continuo11s and the water is pot11oble. . . . · 

Whilst boring -was in progress drinking water was soia at one: anna per ghada,· which. bad 
to be carried a distance of 3 miles and was really filthy stnfr, but as this was the only supply, the 
people drank it. However, when water was struck and pumping operations commenced the 
whole village turned out with their drinking vessels, and through. the kindness o(. the. owner 
had free access to the water, such a supply W~i!S iod&lld a boon.. to this famit;l~t; striken.. artl&.• 
Previous to boring the wate£-finQ.er ha!l giyen strong indieations . :of a ~urreot. at t,his .P~r 
.cular spot. 

Pang~& 11"et!. 
A third bore is in progress at P~ngri. 

TemlJurni Well. 

A fourth bure.is being made at Temburni, where indications have been givenby·the water-
finder. · 

It will perhaps be advisable at this stage to state .that mosti of these bore holes are only 
:Y' in diameter, and that when a hole of this diameter is ·made 100 feet deep it contains ap
proximately 80.5 gallons, so that if we can get 1,500 gallons per hour similar to the case at 
Karma.Ia from a hole 3" in diameter and 17' -6" deep with a water level 8 feet from the surface, 
it means that by fr.r a greater part of this supply is simply running through t~e rock into the 
bore-hole. . 

As a result of the first enquiry in Poona a bore was taken in Sir D. J. Tata's compound, 
after 10 days work a hole 50 feet deep 3'' diameter was made, whilst boring and at a depth of 
85 feet water was struck, this level being maintained tllltil the completion of the bore and 
although the strati encountered was trap, pnmpiilg operations revealed, the Jact that .266 
gallons could be obtained continuously for 8 houra each day.. The water is potable • 

.A similar bore was taken in Mr. Narayandas Dwarkadas's compound to a depth of 
202 feet. Here ~trap was encountered at ,a depth of 195 feet and then. changed into 
crystalline trap which continued to 200'. .At this depth again rock made its appearance. 
Water was tapped at a depth of 56 feet from th111 surface and rose 28'-6" in the hole. All' 
.-semi-rotary pump was fixed and worked continuously for 8 bourg without any water depres
sion. It is obvious that an equivalent amount to the mhotes capacity can be pumped from this 
bore when a suitable pump is fixed. 

Bore1 o• Ganel"lc!liml RotJdl. 

One bore is in progress on Ganeshkhind road where previous indications have been given 
by the Mansfield Water-Finder. The bore is at present 182 feet and it is interesting ta note 
that until a depth of 90' was reached no water was found ; at that depth howe~er water was 
struck and rose SO feet giving a continuous supply of 120 gallons per hour. The water is 
potable and was tapped during the last week in .May. 

During the year nuder report 13 bores 'have been madeo in the DeCcan and 10 are in 
progress. This is not a brilliant result, but it must be remembered that men totally unused to 
boring have had to be trained to work the machines, and although it is quite possible to bore 
from 6 to 7 feet per day, owing to the scarcity of snitable men only 3 feet per day have 
actually been accomplished. Now the men are becoming efficient, a much better result 
is possible. • 

. Bliclcing (Jj Tooll. 

This was a great difficulty and at first very discouraging; but after strenons e.ltorts I was 
able to show the men how to keep the tool uniform in shape and to the correct hardness which 
is absolutely essential to ensure a true and perpendicular hole in rock. 
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Cultft~atori Bw.ejitetl. 
' . 

Th~ new rules apply equally weU to rock boring &~~d as a resdlt of their destribution to
deservip_g cultivators boring js being taken np with alaority and I am satisfied that with the 
men and maobines now available I shall be able to acco.mplish some very useful work. 

' . 
Men Trait~tJcl l~t Hantlling~•sto'• Patent. 

~ ~ . . . . ,. . . 
. In addition to the ~parlmental 'Muooadli.ms, J>W;ric~ avd Taluka Local Board Overseers 
and inoohanical engineers frOm states and lirms have been trained in erecting, diliUlantling and 
working the M~!lto patent~. Some of. the Local Board& 11o11d Native States I understand have 
porch• machines for,tbeu own part1oular use. . . . 

Ef,'gulrit~s for B~'ri"f• · 
Duri.Qg the year under report.l69 enquiries have been received from various .Parts of the· 

· Preside~oy .on the subject of boring. · · · · ,. ' · · · 

Bt~.fl and Esta~li~llm,ent. 
· I have pleasure in stating that my Boring Overseer Mr. Ohitle has rendered me invalue

able help in conducting_ the work,of this section. of the Department. 

Llne ofworl# for t~ezt !fear. 

· 'Yext fair season a boringJ campaign will be conducted in all the principal districts of the 
· :lJrellideJ!cy. · · Special attention is to be given to the area between Gokak and Bagalkot where-
.~t is assumed the strata consists of"tr~op, laterite, alluvium and inter-trappean beds.. ' 

It is hoped some very usefo) data' will be a,-ailable at the close oi th\s campaign. · 
I • • .. 

A statement giving full particulars of some typical bores taken is attached for general 
information on this subject. · · 

I' . 

W. M. SCHUTTE, 
Agricultural Engineer, 

Bombay Presi.aenoy, 
l?oona. 
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80 1908 

81 1908 
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88 1909 
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86 1909 
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8'1 1910 
88 1910 
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1.8 1911 

" 1911 

'6 1911 

'' 1911 
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51 1919 
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li'l 1913 

58 1913 

59 1914 

60 1914 

61 1914 

6! 1914 

61J 191{ 

M l9H 

65 1914 

.. 108 

Priaa. 

. ··~ l!'ield, Garden and Orahald Clops of the Bombay PreaidfliiiGJ, bJ G. A. 
Gammie, Eoonomia BoWiist, Bombay ••• ••• • 0 1!1 0 

~blishmen\ and Mauagemen\ of the Daily Pimn, bJ G. K. KelkK, 
AEistani l'l:ofessor of .Agriault1lla ••• ••• ••• ••• 0 8 0 

Locmsta in India, by H. M. LehoJ, Imperial Entomolllgist, Pasa 0 8 0 
Ouluvation of Broach Cot\on in Dhl.rwll.r, bJ II.' L. Kulkarni, Dmsiona1 

IuspeoW of Agriculture, B. D. ••• ... ••• • .. • 0 & 0 
Night-soil-A Valuable Manure, bJ G. K. Kelkar, A.saistan\ ~ of 

Agriculture, Agrioul~ College, Poona ••• ••• ... 0 & 0 
Ka1ar in Bind, bJ G. B. Hendemon, DepuiJ. Di!eotor of .Agrlaultala, Bind ... 0 & 0 
~ ~ts in the Treatmen\ ~f Gra~'rins Mildew in the Bombay 

PreaidenOJ, by W. Bums, Eoononno BotaniA ~- ••• ••• 0 U 0 
An Examination of the Beed-enpply of the Broach~ bJ G. D.llebia. 0 4 0 
Experiments with the Water-Finder, by H. K. llehta, A..asisia"ni Pror-r 

of Physics, etc., Poona Agrioultuml College . ••• 0 & 0 
The Bait lAnd of the N"ua Valley, bJ Buold H. JrranD: Prim:ipal, Agricul-

tural College, Poona, and V. A. Tamhane, Laboratory A.saistan\, Agrlaul-
tural College, Poona 0 & 0 

Cultivation of Guavae near Poona, Db.Urir and Umbgaon. bJ L. B. 
Kulkami, ·L.Ag., Agrlcultural Departmen\, BombaY ••• ••• 0 li 0 

G:roundnuts in the Bombay Deaoan. by G. K. xeua.r_ A.saistan\ ~ 
of Agrioulture, Poona ••• 0 & 0 

Note on Long-stapled Cot\on in Sind. bJ G. B. Hendllri!OD, N.D.A., N.D.D.. 
Deputy Director of Agriculture, Bind ••• ••• ••• 0 8 0 

An E:mmination of the Beed-enpply of the Broach District, Part; II, bJ 
G. D. Mehta, L.Ag. (Bombay), B.A. (Cantab.), N.D.A., N.D.D. ••• 0 & 0 

Preliminary Study of the Red Bot of Sugarcane in the Bombay Preaidfl~DGJ1 
bJ G. B. Kulkami, L.Ag., Assistant M:yoologis' 0 8 0 

Second Year's Experiments in the Treatment of Grape-vine Mildew in the 
Bombay PmsideDCJ, bJ William Burns, B.8o. (Edin.), Eocmomio 
Bo\anisi to the Govemmen' of Bombay 0 U 0 

Seed Seleotion Seriea, L Broach ~ by T. Fm:skr Main, B.So.. DepmJ 
I>ileoklr of Agriaulture, Bombay PmsidenOJ, Poona 0 8 0 

Ban Hemp (Orotolaria 11D1088), T'g (Maritbi), by P. 0. Patil, L.Ag. 
Divisionallnspeclior of Agrioulture, 0. D. . 0 & 0 

Poona Furnace (in the S&t&ra Distrioi), bJ P. 0. PaW. L.Ag .. Divisional 
lnspeclior of Agrioulmm, 0. D. ••• 0 'l 0 

An Examination of the Seed-supply of the Ahmednagar ~ Pad; J. 
bJ G. D. Mehta, L.Ag. (Bombay), B.A. (Oamb.) ••• ••• 0 & 0 

An E:mmination of the Seed-supply of the Abmeilnagu Disbict, Pad; II, 
bJ G. D. Mehta, LAg. (Bombay), B.A. (Oamb,) ••• ... 0 8 0 . 

Thild Year's Experiments in the Treatment of Grape-'rins Mildew in the 
Bombay PmsidenOJ, bJ w. Bums, B.So. (Edin.), Eoonomio BotaniA • 
the Govemmen' of Bombay, and G. 'B. Pa~ B.So. (Bombay), 
Assistsn' Eaonomio Botai!is$ 0 8 0 

M1111C09811o Sugar Machinery and ita soope for Gul Jl1all1lfac&ure in India. 
by G. N. Sshasrabuddhe, L.Ag. ••• ... ••• ... 0 8 0 

A Method of improving the Quality of Oot\on Seed. by G. D. Mehta, B.A., 
L.Ag., N.D.A., N.D.D., and V. G. Gokhale, L.Ag. ••• ••• 0 'l 0 

A Note on Steam Ploughing, by A. A. llusto, P. W. D., Agrioulimal 
Enginesr, Bombay PresidenOJ · 0 10 0 

An Euminstion of the Beed-aupply of the Poona District, Parts I llo1ll1 
II, from the Seed Testing Deparbneni, Agrlmlltural Oollege, Pocma. 0 8 0 

Present State of the Dairying Industry in Bombay, by .J. B. Knigh$, ll.8o., 
l'l:oflli!Bilr of Agriculture, and E. W. Hom, Manager, Government 
Civil Dairy ••• 0 8 0 

Improvement of the Indigenous Plough of Western India, bJ B. B. 
Godbole, L.O.E., Assistan' l'l:oflli!Silr of Physics, Agrioulmnl College. 
Poona 0 li 0 

Prickly-Pear Experiments by E. W. Hom, Manager, Govammen' 
Civil Dairy ••• ••• ••• ••• ••• ••• 0 1& 0 

Common Salt and its use as Manme in the Konkan Dmsion, bJ Venkanna 
Hosabnaik Gonehalli, M.A. (Oantab.), eto., Elrtra DepuiJ Dileoklz of 
Agriculture, Konkan Division ••• ··• ... ••• 0 8 0 

Note on Indian Sugar Industry and Modern Methods of Sugar 11Billl-
faoture, by G. N. Sahasrabudhe, Sugar Expert... ... ... 0 1!1 0 

Bugaroane, ita Cultivation. and Gul Manufacture, by .J. B. Knigh,, M. So., 
B.So., Professor of Agriculture, Agricultural College, ~ ••• 0 & 0 

The Value of Oasmtion of Deccan Bullooks, by .J. B. KDighi, M.So., B.Sa., 
l'l:ofessor of Agriculture, Agricultural College, Poona ·~ ••• 0 8 0 

Substitnies for Rab, by .;J, B. Knigh" Jd.So., B.So., l'l:ofessor of Agtio 
oulture, Agricoltural Onllege, Poona ••• • ••• ••• ••• 0 8 0 

Alkali or Kalar experiments and completion repon of the J?aulatpDr 
Reclamation Station, Sind, by G. B. Henderson, Deputy Direcklr of 
Agriculture Sind ... ••• ... ·•• - 0 14 0 

A List of .fueases of Economic Plants occurring in the Bombay Prad-
dency, by H. M. Chibber, M.A., .Assistan' Professor of Bo~y, AJri-
cultmal College, Poona 0 4 0 



Annua·l Reports. 
Annual Report of the Department of Aaricul-

ture, Bombay Presidency, for"' · the-
year 1913·1+ 

REVE~UE DEPARTMEN"f. 

Bombay Castle, 4th March 1915. 

l.etter from the Director of Agriculture, No. A.-10838, dated rst December 1914- · 
Submitting the Annual Report of the Department of Agriculture, Bombay Presidency,. 
for the year 1913-14· 

Letter* from the Director of Agriculture, No. A.-ro839, dated rst December 1914. 

RESOLUTION.-The general statement given by Mr. Keatinge· of the
changes that have taken place since he first took charge affords striking evidence
of the expansion of the activities of the Agricultural Department during the last 
eight year:>. The budget grant has grown from just under I~ lakhs in I 905-06-
to nearly nine lakhs in the year under review. The grants for education 
demonstration and the intrqduction of improved methods"o.f cultivation and up-to
date implements and machinery have steadily risen. The staff of the D~!partment
which in 1905-o6 consisted of a Director, much of whose time was taken up with: 
other duties, and one Deputy Director, with a scanty staff of low paid subordinates,. 
now includes, besides a whole-time Director, a Principal, two Professors and. 
five Assistant Professors attached to the Agricultural College, one .\griculturat 
Engineer, three Deputy Directors, one extra Deputy Director, four Divisional 
Inspectors, sixty-four agricultural graduates and fifty-eight non-graduate fieldmen. 
During the safl:le period the Agricultural College at Poona has been built, three
vernacular agricultural schools, one in the Poona and one _in the Dharwar district 
and one in Sind, have beeri opened and the Department has now twenty 
agricultural stations and nineteen sub-stations for experimental purposes, while for 
demonstration work a graduate fieldman working under the Divisbnal lnspectct· 
has bt:en provided for nearly every district. . 
. 2. Government entir~ly agree with the view taken by the Director that the-

energies of the Department should be directed mainly towards the improvement 
of methods of cultivation and that the introduction of foreign varieties of seed 
should take a secondary place. The success obtained with f{)reign varieties of 
groundnut has doubtless been a boon to many a poor man both in the Deccan 
and in the Konkan, but it is insignificant when compared with what might be
effected if more energy were devoted by the ordinary ryot to cleaning. his land 
and larger areas were brought to a pr0per state of cultivation. The difficulties
that lie in the way are no doubt considerable in the Bombay Presidency with its. 
numerous small holdings, and it is pnrhaps hardly surprising that the graduate
fieldmen upon whom the task of tackling the problem ·more directly falls are apt 
to have their initiative bluntt-d, but the present report affords evidence that the-· 
ryots are responding to the stimulus. This is clearly indicated by the continued' 
demand for iron ploughs, by the success of the steam plough which was in· 
operation in the Dharwar District and by the interest taken in the College Farm 
which was visited bv no less than 2,550 cultivators from all over the Deccan and. 
last but not least by the entry into the field ef co-operative societies. It is of 
good augury and a happy result of the close connection maintained between the 
Department and the co-operat~ve movement, that besides societies organised for 
such purposes as co-operative dairying, cattle breeding and seed supply, the
purely credit societies have begun to take an active part in improving the 
agricultural practice of their mem hers. 
· 3· As regards the introduction of improved varieties of seed, the Director in 

his' report discusses the question chiefly with regard to the cotton crop which is. 
of great imoortance in this Presirlency. The conclusion he arrives at is that new 
varieties d~ not appeal to the cultivator unle~s they give an obvious improvement 
in quantity rather than in quality without adding appreciably to the labour and 
risk involved in cultivation. Cambodia cotton in the Dharwar District fulfills 
these conditions sufficiently to justify expectations of an increased demand for 
the seed. They are present in a more marked de·gree in the case of Roseum 
(N R) cotton, for the introduction of which in Khande:sh and the neighbouring 

* Not printed. 
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districts a large seed farm wa$ orgiu~is~q\ l~st year, and the demand for the seed 
is, exp~nding w.it~ .• ~r~a,~ pi~1d!~rr .',!Mr~' is less cer.t~inty. about th~ prospects of 
_gop'd':S~.apled )\ry;r~can 1cqHP,J?,_,.ln S:t~p 1 but the P?s1tton 1s so hopeful that the 
Department ·prov1ded durm,g.f\Wr y;~~r the reqUisite seed farm and already the 
new variety has attracted the attention of the more enterprising of the zamindars. 
In the case of other varieties whi<;h . give. :better quality rather than greater 
·quantity, for want of a market sufficiently sensitive to the improvement, expansion 
does, not .take: Rla,ce beyond the limited areas within which production and 
marketing can be supervised by _the de~artm~nt.. . · 

4· During the year the department carried 'out ~i'full and varied programme. 
-of research and experimental work_. This is described in the appendices to the 
repo'rt and does not call for detailed comment in this review. One experiment 
however may be singled out. for mentiori in view of the possibilities which it 
-suggests. The sugarcane growers freely use power-pressed castor cake as a 
manure, but have a prejudice against power-pressed safflower cake, preferring the 
$hdni-pressed article. At the 1\'la.njri farm it has been demonstrated that the 
power-pressed cake is equal, if not superior, to the other. In his recently published 
monograph on the oil-pressing industry of the .Presidency, Mr. Pandit brought to 
notice ~hat a similar prejudice exists with regard to the use of power-pressed 
·Cotton cake as a fodder and pointed out that it had been demonstrated on the 
.agricultural farms that to feed cows with cotton seed was an economic waste 
and that by substituting cotton cake ft>t" cotton seed the ryot would increase the 
milk-giving capacity of his animals and also obtain a better manure for his fields. 
'The ignorance prevailing on -the point has a prejudicial effect -on the nascent oil 
pressing industry, on the success of which depends the im'portant question whether 
the enormous drain out of the country o( nitrogenous products in the shape of 
-oil seeds and oil cake can be diminished. . 

· 5· The department also dealt with questions of a general nature such as 
the proper allotment and effective use. of canal water, a subject of vital importance 
in the Presidency proper where irrigation depends almost entirely on costly 
-storage reservoirs that are replenished only during the monsoon. This investigation 
was directed chiefly to the selection of lands for sugarcane and is to be followed 
up by a campaign against the wasteful and ineffective methods of cane cultivation 
.at present iri vogue. If the water and manur~ which are now wasted by over-irriga
tion were properly applied and if, instead of each grower crushing his cane with 
his own slow and inefficient bullock mill, operations were concentratPd at conve· 
nient power crushing centres, a great advance would be made towards increased 
production at appreciably reduced cost. · . . · . 

, 6. No branch of the 'department has obtained more rapid and obvious 
Iesults than the· recently organised engineering branch which has; enabled the 
cultivator to take advantage of the improvement in small power machines and 
irrigation pumps. The '· mot" no longer holds the field as the cheapest means· 
-of raising water. It still has the advantage that it is easily made and repaired, 
but with the Agricultural Engineer and .his staff at hand to aid him in designing 
.and erecting an ·engine and pun.p and to teach him how to manage them, the 
cultivator can now invest with confidence in a plant that does the work more 
.cheaply t~an a 11 mot", irrigates a larger area and sets free his bullocks f~r ot~er 
uses. W1th regard to the boring experiments undertaken by the engmeermg 
b.ranch, the Director of Agriculturt! i-; able to state the definite results of the 
<>perations carried on during the last five years in tht! alluvial soils of Gujarat. 
These are that an addition of 90o,ooo gallons per hour has been made to the 
:irrigational re~ources of the country and that large tracts have been mar~ed o~t 
where the findmg of subsoil water under pressure can be guaranteed w1th fa1r 
certainty. · 

7· Turning to the educational side of the department's activities, the 
general progress at the Agricultural College during the year was satisfactory. · 
. l.n reviewing the report for the previous ) ear Government commented on the 
.decrease in the number of students who graduated in that year as L"ompared with 
the figures for 1909 and 1910. The Principal has now explained why the· 
numbers were high in 190~ and. 1910 and low in 1913 and has recorded his 
opinion that from 25 to 30 may be regarded as the normal number of students 
appearing for the final examination. Presumably this includes those appearing 
for the College diploma as well as candidates for the Degree of Agriculture. If· 
so, the figure for the year under review, which is 26, is normal. On the other · 
hand, the Director in paragraph 25 of his report indicates that the College is ·not 
meeting all the demands from the public for tr~ined agriculturists to manage 



3 . . 
·estates. An encouraging feature is the growing popularity of the short course 
. for the sons of farmers and land-owners, which is essentially a practical one for 
the benefit· of persons who intend to take up actual agriculture. The number 
attending this course has risen from 12 in 1910-11 to 22 in the year under review. 

8. The agricultural school at loni was an experiment which was embarked 
Of1 with some hesitation, but if developed on the lines indicated in the Report such 
schools ate undoubtedly a good investment. A flow of boys carrying back to 
their villages the good manual training, the broadened outlook and appreciation 
of the possibilities of agricultural progress which they have' acquired at school 

-cannot but have a vivifying influence iri the future. A similar school has been 
provided for Sind and another for the Southern Maratha Country, but further 
progress with the Department's programme, which includes an agricultural school 
at. Godhra and one at Jambul in the Thana District, has been temporarily 
interfered with by the necessity of retrenchment which is at present unavoidable. 
The Governor in Council desires to express his appreciation of the public spirit 

.shown hy the people of the Chopda Taluka in providing by private subscription 
funds for the establishment of an agricultural school there, and is much gratified 
to hear of the good work that is being done at the s~hool at Aliba.g which 
Sardar P. K. Bivalkar proyided and maintains at his own expense. 

g. The thanks of Government are due to Mr. Keatinge for the able manner 
in which he has administered the Department and the enthusiasm he has inspired 
in every branch of its activities and to the officers working under him for the 
-excellent work they have done during the year. · 

"To 

C. W. A. TURNER~ 

Under Secretary to Government. 

The Commissioner in Sind, 
The Commissioner, N.D., 
The Commissioner, C. D., 
The Commissioner, S. D., 
The Commissioner of Customs, Salt, Opium and A'bkari, , 
All Collectors, including the Collectors in Sind and the Deputy Commissioner, 

Upper Sind Frontier, 
The Director of Agriculture and of Co-operative Societies, 
The Settlement Commissioner and Director of Land Records, 
the Registrar of Co-operative Societies, 
The Conservator of Forests, N. C., 
The Conservator of Forests, C. C., 
The Conservator of Forests, S. C .. , 
The Deputy Conservator of Forests in charge Sind Circle, 
The Director of Public Instruction, 
The Principal, Agricultural College, Poona, 
The Superintendent of Land Records and Registration 

in Sind, 
The Accountant General, 
The Educational Department of the Secretariat, 
The Political Department of the Secretariat, 
The General Department of the Secretariat, 
The Public Works Department of the Secretariat, 
The Financial Department of the Secretariat, 
The Non-offici:tl Members of the Legislative Council, 
The Government of India, - } B 1 tt 
'The Undf"r Secretary of State for India. Y e er . 

• 

With copies of ·the 
Report. 


