Indian Botanic Garden Library
BOTANICAL SURVEY OF INDIA

CLASS NO.--.......506 B

ACC.NQ.B-18332..










ANNUAL REPORT

OF THE
GOVERNMENT EXPERIMENTAL FARM

POONA,

For theyear ending 31¢ March 1893.







ANNUAL REPORT OF THE GOVERNMENT EXPERIMENTAL FARM,
POONA, FOR THE YEAR ENDING 31ST MARCH 1893.

| have the honour to submit hereW|th the Annual Report of the Poona
Farm for the year 1892-93.

Season.

2. The regular monsoon did not burst until about the 30th of June. Over
nine inches of rain fell previoudy as ante-monsogn showers. This facilitated
early sowing, flushed grass into vigorous growth, and dispelled fears of scarcity
which previoudy existed. The irrigation cands of the district partially faled
during April and May, and fodder and food-grains approached famine-prices.

3. The character of the season was unusual. The rainfall was much above
the average. Rain fel unseasonably. The heavy rainfal during October proved
disastrous to ceredsripening at the time, particularly to bdjri, which is the staple
of the Poona District and of the light land of the Deccan. The grain sprouted
in the ear and the straw rotted. ~ Many cultivators lost heavily athough they
took the unusual precaution of stooking the crops in the fields and hooding the
stooks to IE)rotect the grain. On the fam the h down-pour of July flooded
two of the fields, so that they were inaccessble for weeks, spoiled a very
promising crop of fodder jowari, rotted severa plots of lucerne (as it did many of
tsgg_ields of the district), and washed away firsd sowings necessitating a second

ing

4. The fdlowing table compares the rainfall of the season with that of
1891 and with the average of the preceding seven years ,—

Bainfall Return.

1891. 1892.
_ Average of
SR, _ _ "(1835>o)
Rainy days.| Inches. [Rainy days.| Inches.
May ... 14 fortnight 2 0-60 1 005 {1 %89
2nd 93 * *" i s 3 123 j
June A ’ ed eee oo, 8 4-62 1( 43"
ond 3 | om0 8 | 315 | ] ¥3
July e st » 9 1-34 13 1106 |1 .31
2nd a e 13 7-43 12 136 ) 8
August ... 1st - 12 143 9 116 088 -
2nd 2 9 1-3A 9 1-83 -
September ... 1st = 4 0-87 11 2-87 713
2nd 2 2 0-78 7 2-52 ||
October ... 1st = 5 341 4 157 |1 x.0n
. 2nd @ . 10 13-24 || D £i
November ... 1st N , 1 0-41
’ an 39 o ¥ (L [EL] g i i 218
D&m‘ba "aa lg 99 * L - 0 _
ond . 0-58
Totd ... 59 18-20 96 45-07 32-59

5. The foIIowmg table sho’s the areas under different crops during th8
year under report:—
B 1078-1
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Satement showing the Area under Cultivation, 1892-93.
__-——_-—-‘--—“"-\—

Crops. Area,

A variety of Sorghum vulgare, USUaji‘
grown in the " cold weather/' AL, "

"Shalu" Jowéri
its name.

Byri

Maize

Potatoes
Sugarcane
Wheat

Gram

Lucerne

Guinea grass ..
Eye
Various fodder
Vegetables
Fruit trees ...
Cape gooseberry, &c.

N
OCOrONWKMAOOROON >

g
22
32
25
23
12
12
15
17
5
22
23
3
30
30

33 | Of which 9 acres 22 gunthas were
twice cropped.

Total

N
0]

Experiments. | }

6. Only asmall portion of the Poona Farm is suited for manure and otW
comparative experiments; The only area which can be utilised consists of tWo
small fields situate within the limits of the old Botanical Gardens, which at one
time were the property of the Agn.-Horticultural Society of Western India.  The
whole of the garden land is good although somewhat irregular in character It
is, however, (with the-exception of the two fields referred to) overshadowed bv
road-side and fruit treess and this makes it unsuited for experimental work the

results of which are gauged by the weigh-bridge. On the other hand, a?thbu*h
there is fair, scope for

the most of _Lhe f%ng s&fj uneven Iing,
I e U1 [epol .
Szt EgpeE Mg A A gt A P g

Fodder Experiments.

7. These experiments were instituted to find out R
fodders, which are not indigenous to India, or if inEnous a;hgﬁﬁ%tggl}nkﬂfﬁv n
districts, could be substituted economically for those cnmonly grown 0 ﬁ"
Deccan.  The conclusions so far are that exotir*_hWe 1 the most part In the
themselves failures, thet some of the comd’ SefeZiT Opgpume nodor prrca
cultivation yield heavily and are as fodder crons diffimic ¢4 “mprove er liberal
that one variety éthe Sundhia of Gujarat) oh ae ount; of its Sl cial valo and
fodder Gop should be mare widely CUI TS Zntl'5g o¢ prosern 2 valle &5 a

. 8. ,'I('ihe outturn weights per acre of {he foddsrs gnwn W, Ky no mean
a true guide s43 ' Y §
analysifuwe o .“-N utritive values vary (but how far without
with which a given weight of each
of domestic stock.

[

mpared were soiled green to'highly fg m”ﬁ(
f

| i . 1
Hﬂé' A S 'Si 5 f /\ A rg Tyt d , .
then with thoe which hed ot ftz ZANGBINTI]? 72 coaseaa
ordinary stock of the country there would havfwn "= =~ H Ot the

diffeeence in value would have at once been diminated  .Tup'? A A the
- Vo r)Ue On|>T to a

certain extent, because all fodders with coarse stalks hTvp ™ € : )
value as those with less fibrous tpueS KA et BEERT
varieties can be, to some extent, controlled by g1y ¢ the see.]-l This

causes nearly al fodder plants to producing thin stajks anq 1 ordi
- ordina-
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rily increases the outturn also. Thick seeding will, “however, only give good
results if the soil is either naturally rich or well stocked with manure and if (fail-
ing agood rainfall) irrigation water is available. | have no figuresto prove the
relative value of thin and thick seeding, that is a point for future enquiry ; but
practical observation inclines me to believe that very thick seeding is advanta-
geous. | must however make an exception of two crops (maize and Reana
luxurians). Both require more space between plants than any of the millets or
Sorghums. If the maize and Reana plants are crowded the crops become
stunted.

10. | put in tabular form below yields per acre, the values of outturn,
and the cost of cultivation of various fodders of the cereal family. Leguminous
fodders were also tested and results of these | will refer to further on. The
figures given below are not so much for comparison inter se as to show results
of liberal farming on ordinary soil:—

Rate
Crop. ?rlljtltt%n Cost of Value of in Ibs. Remarks.
per acre, | cultivation. produce. per lie.
(Poona).
Lbs. Rs. a pj Rs. a p.
Guineagrass ... 35028 | 109 12 z} 233 8 2 150 |Crop cut ten times during

year. Grown on poor light
land. Much better results
got from other plantations,
but as these were established
during the vyear, results
therefrom for a whole year

_ cannot be now given.

Nilva Jowari, Sor-| 17,787 | 45 1 i| 71 2 4] 250 |This crop followed country
ghum vulgare. peas which failed. The'til-
lage expenses and manure

. for both crops charged

_ against the Nilva.

Maize ... o 17850 20 7 4 B9 7 11 300 | This fodder is coarser than

‘ the millets and worth less.

Sundhia Jowéri| 18690 f 44 2 0 7412 0 250 | The best fodder millet in cul-

Sorghum  cer- tivation.

nuus. _
Reana luxurians...| 21,246 | 54 4 4 84 15 9] 250 | This reault; was from two

"cuts." A duplicate plot

was cut five times. It was
proved that only thefirst two

“(cuts" paid. Thelastthree
were produced at a loss.

11. | have already said that the outturn figures do not fairly represent the
feeding value of fodder crops. Below | tabulate the order of superiority of the
various cerea fodders as to feeding value. In arranging the order | have been
guided not so much by the actual nutrient value as by the preference shown by
cattle for one fodder over another and by the relative wastage in feeding one
kind of fodder as compared with another. | note remarks against each kind of
fodder crop which may assist growers :—

Order of superiority. Remaks

1fit.— Guineagrass ... A very fine fodder; yields well; no waste in feeding; greedily
-eaten by all description of live stock; grows best on ridges, which
should be two feet apart. Plants should be eighteen inches apart
in the rows. Apply manure heavily and give plenty of water.
Guinea-grass grows well in damp situations and under shade.
Propagated either from seeds or " sets” ; the latter, best.




Order of superiority. Eemarks.

2nd.—Sundhia Jowiri (Sor-| Stalks very tall and very thin. No waste in feeding. Cultivated
ghum cernuus). largely as a fodder crop in Gujardt. Grain head very poor.  Seed
shauld be sown by drill, first length-wise and then across field
This secures even distribution.  Seed rate 50 to 60 Ibs. per acre
Sow in June or for hot weather irrigated crop in February to
March. Ram crop in flower and ready for cutting as fodder 60
days after sowing. Crop rather more subject to rust, in cloudy
_ weather and to lodge in wet weather than ordinary jowdri -
3rd.—Shalu  Jow&ri  (Sor-{ A cold weather crop which can be advantageously irrigated  Sow
ghum vulgare.) seed m rows 11 to 13 inches wide. 25 to 30 Ibs. seed per acre
fora fodder crop. Stalks sweet, but short and rather coarse This
fodder i's greedily eaten both green and dry by milch cattle. ' Out-
turn is however comparatively light. _
4th.—Nilva Jowdri  (Sor-| Stalks very tall and moderately thin if seed is sown thickly — Seerl
ghun vulgare.) rate for fodder crop about 50 Ibs. per acre. Drill se&d in rows
11 to W inches apart in June, This crop grows in the rains
nearly as quickly as Sundhia and outturn on rich land very heavy
Does not grow well late m the kharif season, when Utavli {another
common variety) should be substituted. o
Sth.—Teosente (Reana luq Stalks tall, but coarse and fibrous, leaves also coarse, but liked Kv
Xuriaus.) cattle- Plant tillers freely. Seed should be sown by droppifg
' it by hand into every second furrow made by a pWh  Thf
plough m making the next furrow covers the seed 5 IBs *pJ
per acre sufficient.  Single the seedlings, to 15 inches apart' ~OH
heavily manured land, the crop is ready to cut in 85days ' If *
long stubble is left Reana shoots up vigorously a second time*
and y[elds a second cut m 7 weeks. Subsequently the shootsTe
less vigorous, and the crop fails to produce profitablee«tv,,
6th—M aize, Zea mays ...| Grows vigorously in rich land. The seed for a fodder %"
be surinkled by hand, 45 Ibs par aorg in ey &d faztS
by a plough, crop is ready for cutting as afodder when male
flowers appear, about 65 days after sowing. Stalks tall, but
coarse near the root end. Lower leaves get coarse and fi Very
when the upper leaves are yet young and growin%. Milch brous
refect the coarse stalk. IUuCy cattle

12.  During the year African sugarcane, Sorghum saccharatum (Imphi) was
(Imphi). At tried o fodder j1g0d water during egy
rains swept the field and damaged ihe 1 'T‘J‘iy
experiment, which was inconclusive, will be repeated, b °
13. A fodder crop of oats was nearly afailure. The seed was sown un&
(Oats). favourableMconditions in June. In July heavy"ralﬁ§
' m Swamped .the field and subsequently the heat:forced
the crop prematurely into ear. |he season was undoubtedly unfavouraKl,.
but even if it had been favourable I doubt if the best possible oat crop oyl
compare favourably with a middling crop of fodder jowari. Oats, as a hav m
are said to have proved successful at the Remount Nursery Farm, Ahmedngai’p’
14; It is quite possible to show the superiority of Sorghums milwW **j
plants of the cereal order as fodders. But (excepting Guinea grass) it i? 80w
impossible to grow them caontinuously.  Consequently systematic rotation™ !
be practised. On an Indian dairy farm the land should be principallv o
fodder crops, and as the practice of growing any cereal continuously u‘ésr
unhealthy condition of the crop, the question naturally arises, what rr S
crops can most advantageously be rotated with the cereal. This probl'émpl,gl*
received some attention on the Poona Farm in the year under report, and =%
very satisfactory results have been yet attained, it is the subject of forth ** "
quiry.  Crops of the Leguminous order are of course best adapted for roiz"
As far as our experiments have yet gone exotics have faled signally. ~ “"#°"-
15. Vetches or tares, amost, if not the best, forage crop of Enpn ri

. no promise of, ever being a success,. oThe «5 T+ 92V€
Vdd'B(\k@SﬂfTM). natec?well> buj\ these(?ldI%ngn]y'g n el %P germi-

plants, which it was difficult to recognise as ordinary vetches. I%ﬂlng‘rfeeg
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flowers were produced and these did not fertilize or at least they produced
no seed.

16. Sainfoin, an English clover, which delightsinalight limestone soil and

L. has an extraordinary power of resisting drought, did

Sanfain. worse, for, although the seed germinated the seedlings

Soon died away. This crop was tried twice in the rains and in the cold weather
with seed imported twice in tin-lined cases and with each time the same result.

: 17. Professor Wagner's Lathyrus sylvestris, the seed of which was
obtained direct from his accredited London agent, has not in India proved itself
the " great fodder plant,” which it is called by the seed-seller. The seed has
been widely advertized and its sale has been pushed in India with considerable
success, probably because it is so dear. It is but fair to warn the public what
- the result of purchasing seed will be. The plant has
véllifg) P (Lavrus siv ooued tself on the Poona Farm a miserable failure as
it has done elsewhere in India. It is described as
an improved form of a weed. The wild plant has a poisonous narcotic principle.
It is very probable that the produce of the improved seed may revert to the
wild form in India. But it is not at al likely that the poisonous principle
will ever endanger the stock of the country !" The plot on the Poona Farm
has survived more than a year, but in the hands of an ordinary cultivator
it would have been extinct long ago, because the expenses incurred in weeding
and watering have already far exceeded any prospective return, which the most
enthusiastic cultivator could forecast | must give the plant credit for enormous
root development, but unfortunately this growth is in the wrong direction for,
nothing that could be called fodder, has yet been gathered.

18. The indigenous leguminous crops selected for trial as fodder crops
Country Pess "Syear Aid "°' prove successful. Country peas
) grown in the rains mildewed and the yield was insigni-
et Kulthi (Dolichos uniflorus) on medium black
Iand in rich condition did not, as aran crop, give
promising results. On poor light land it did much better. A test area taken
as average of the light land crop gave ayield equivalent to 7,912 Ibs. per agre
of green fodder. There is considerable wastage in feeding kulthi to highly ted
cattle]; milch buffaoes reject the coarser stems, but eat greedily the leaves and
young tender shoots. Kulthi must therefore be classed as only a moderately
successful fodder rotation crop. Experiments that are in progress indicate that
. two other indigenous pulses will prove much more
Wa (Ddichos labkb). satisfactory. These are Wai (Dolichos lablab) and
Chott(Ddicms ciang). Chola (Dolichos catiang). Both grow in good land
luxuriantly iu the rains and thrive also as rabi crops.
Unllke kulthi they do best in deep good soil.
Lucerne.

19. The season was unfavourable for the lucerne crop of the district.
Many of the fields round Poona were submerged by the heavy rains of July and
the crops were. completely destroyed. Those grown in the bed system fared
worst. The ridge and furrow system afforded some protection, because the
plants were not directly in contact with the water, and the water drained away
more freely. But the ridge system of sowing was no safeguard against a
fungoid disease which attacked the roots and destroyed many fields, including
a good deal of that grown on this farm. This disease has been observed for a
year or two. This year owing probably to the wet season it was more disastrous
than usual. The combined effect of a bad season and disease was to raise the
value of healthy crops considerably. At one time during the season lucerne
could not be bought cheaper than 60 Ibs. per rupee.

20. The experience of this year proves that Iufcerne in the Poona District
is a delicate crop liableto many mishaps. If it is sown at any season except
early in the rains or between October and December it is apt to be attacked by
aphides or eaten by caterpillars, while the seedlings are still young. If it re-
mains healthy which, during the last two seasons, is the exception rather than
the rule there is perhaps no more profitable crop to grow, but if it fallsa con-
siderable amount of mvested capital is sunk, because the initial outlays in

B 10/8—2

Kultlai(Dolichosunifloms).
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establishing the crop are heavy. With the exception of one plot &l others on
the Poona Farm were either damaged by rain or by disease during the year.
It is noteworthy to mention that one piece of lucerne, which had become
patchy through disease, was filled up gy planting Guinea grass. The mixed
crop corresponding to the " Rye grass and clover " of England has done exception-
dly well, and the lucerne plants are now quite healthy. | tabulate bedow the
result of manure experiments on lucerne. The plots selected were as equd in
character as it was possble to get them on the fam. The manures tested
were (A) Farm-yard manure, (B) Castor cake, (C) Bones crushed into small
pieces, (D) Bones smilarly crushed and fermented in a pit for severa months
with earth and stable urine. As near as possble an equivalent vaue of each
kind of manure was applied per acre. The results are of little vaue because
they were vitiated by the fungoid disease, which aggeared (firg in the farm-
-yard manure plot) just when the crop was well established. The figures &ford
ussful comparison with results from a healthy crop which | will note ‘further on
Copper sulphate gpplied in solution with l[ime had no apprecisble effect i
checking the disease. The farm-yard manure plot was afected earlier and to -

greater extent by disease than any of the others. a
Weight Cost of culti- Value of
in Lbs. vation per produce Remirxs,
per acre. acre. per acre.
R e S

Lbs. Rs. a. p. Rs. a p.

14 Plot ... vl 26,860 133 4 41 223 13 4} sownin June 1892, cut first ttme

in September 3rd to 16th 1892
ninth cut finished 15th "Ml t*
1893, attacked yqugpid‘ dise
ese. anured” with*'i) dis-

tons
Ber acre [farm-yard manure
before sowing and 7 tons IlI

reevery second time J =3
%%g. y cut-

ond Plot ... we| 29,824 | 143 3 8 248 8 4 |Sown in June 1892, eyt

time 2nd to 8¢, Septembay

ninth cutting finisheq
March 1893, ¢ro attagllcledl thh

fungoid diseage, anured witﬂ

ewl. per mer
before sowing a:;d cas:t::'t ct;)ke
. or

acre after every seqong cutting

3d Plot . -] 27,088| 14913 4| 22511 8 Sownin June 1809, (yy g ¢
b I

time 1st tq 10th 8§
' epte;
ninth ﬁnishgd mll???}.;

. At
_fungoid disease. facke s gy
Mb%nured with 1({/,33 Crushed
nes per agre\V*"* CrVs
ad 4 £e27 T 6win
seoond C?IJVttting.e‘“’”e T every

4th Plot ...  -| 28,012} 144 3 4 233 6 8 Sown in June ,ivg f:y first
time, 1t to 12th"g Pt
ninth cutting finishpH™ ",

Mach 1833? XIf k°>>19th
“fungoid disease Atiacked

b
Mapur eL' . h g
. LI B ) A
F?Jn% wi i igiatblz_ bo
SR ganure ,;fterz'?o 'R

"*ry second

——
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21. Below | give the results of general lucerne cultivation, Produce
charged at 120 Ibs. per rupee :—

Lbs. per Cost of Value of
acre duringj cultivation ptr yield per RaMARES,
season. acre. acre.

Lbs. Us. a p.| Rs a p.
Lucerne after a] 837931 330 6 O 698 4 3|Crop sown ealy in June 1892,

garcane, which manured with farm-yard ma
was heavily ma nure gpplied in October, Decem-
nured. ber and February. Total quantity

of manure 111 tons per acre.
Crop quite hedthy. Cut first
time, 4th to 23rd September and
tenth time between 5th and 31st
March 1893. Vaue of manure
applied Ks. 111 per acre.

Lucerne after pota{ 30,420 | 201 12 10| 253 8 1/ Crop sown ealy in June 1892

toes. Twice top-dressed with saltpetre
in June and July, two applica
tions together, 5 cwt. per acre.
Farm-yard manure goplied in
August and September, 22 tons
per acre. Cogt of sdtpetre per

Acre . . . . . . . Es. 54
Cog of farm-yard

manure per acre... , 22

Tota Cost ..., 76

Crop badly diseased.
Lucerne after ra| 36696 | 18 6 0] 305 12 8| Crop sown in July. Land rich

toon sugarcane, from manure applied to previous
which was heavi- crop.  Lucerne only manured
ly manured. once during seeson. 8 tons per

acre of farm-yard manure ap-
plied in January 1893. Crop
cut 1 time in October 1892,
9th time 18th March 1893.

Bdjro and bdijri.

22. Bdyro or the giant bdjri of Gujardt was compared ” with the ordinary
deshi or | variety. There is no doubt as to the superiority of the former;
but the season was dl against the trial, and the returns from each sort are poor.
The bgro is decidedly best. Heavy rain fdl when the crops were in flower,
and fertilization was thereby prevented. Hence the spikes were only ﬁartially
filled with grain.  This is a common occurrencein wet seasons and was the cause
of very consderable loss throughout the Presiden The improved bam can
only be recommended for cultivation on good lan or land in high condition,
It would prove probably inferior to the loca variety on the light poor soils ot
the Deccan. Its cultivation bP/ the better class of cultivators would be adyan:
tageous and the distribution of the seed to those that are likely to be benefited
is being undertaken locally on a smdl scale.

Potatoes.

23. The aultivation of potatoes imported from England was not so sue
cessful on the fam as at Khed. The Khed results have aready been_ separately
reported.  The potatoes grown on the fam were got from Messrs. Carter ana
Sons, Lendon, and were [anded & Bormbay a monthiater than those cultivated

at Kheti aﬂﬂlong &ter tthe proper season T bARINGY.  TNReveiagiégesg gmon,
the farm were "Cosmopoliten*Reading giant","Magnum bonym and Kingoi
Russets-. All varieties reached this country in first class condjtion for planting.
They were planted on the 10thto 12th December 1892 and ripened from. the
22nd March to 4th April 1893. The "King of Russets" ripened first, the three
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other varieties ten days Iater.' The hot weather forced the croP Prematurely to
maturity with the result that not only was the outturn poor but the tubersdid

not keep when stored.
The cultivation returns are as under:—

—_
5 [ | e | s
, - cultivation
Acre. Acre. ber Acre. pl'Od'AL\JgI(::‘ePG' HIM ARKS.
—

Lbs. Lbs. Es. a p.|] Rs. a p.

English tatoes 1,310
a% po 40511 217 6 1| 173 8 1 The sed cost ddivered

ter bEjri.
a . Poona,  approxi-
mately R/:8°7P».tQa.
a

T produceis V W
a}Nt CLg ent market
rate Rs. per ton‘ 0T

e

The respective yields per acre were as under:—
5,056 Ibs. per acre.

Magnum bonum ...
Cosmopolitan .. 4708 ’
King of Russets ... 3410 1
Reading giant .... . 2801 , ’

The "Magnums" kept fairly well, the other varieties (particularly fi
Russets) were most unsatisfactory in this respect. | attribute this entirely*®
the fact that the potatoes were cultivated unseasonably, and the practical |.f ©
learned is that imported seed, intended for cultivation on the plains, must Xed°?
India not later than the middle of October. It may be well to note here th°1
special care is required in the storage of all exotic varieties during the hi
weather and this will | fear prove a formidable difficulty with the ordinary cul&~
vator. Thereis arisk of theft if the potatoes are stored in a thatched hedt
outside or in an out-house, and there is no room in the rayat's dwelling for p, &
per storage. During the hot weather in India potatoes should be kept in acoaol
place and if possible spread to a depth of not more than a foot on a mud floor-
well coated with cow-dung. In Gujarat a good practice prevails of buildino
the potato heap on a layer of sand taken of the roadways. This sand is mixe®
also freely through the potatoes. The heap is turned every ten days and tubere
which show signs of going bad, are removed. This method of storage mio-j*
advantageously be imitated elsewhere. =

Potatoes propagated from seed.

24. Seedlings raised two years ago from the absolute seed of the potato
plant have been making satisfactory progress. The seedlings have now been
propagated from sets three times, and although many have been discarded as
worthless, we have several hundreds-of tubers of medium size and of good ap,
pearance which promise to prove eventually good sorts for general cultivation.

Sugarcane.

25. The experimental cultivation of cane was this year confined to three
small plots of * acre each. The object of the experiment was to contrast the
respective merits of the local Pundia (a tall soft white variety) with two
red Cuban canes of more recent introduction. The sugar“borer wiade its ap-
pearance in the loca variety, when the shoots were about a foot high, and
did agood deal of damage, but athough the three plots were contiguous, the
borer confined itself practically to the local variety probably because it oould
eat its way easier into the soft variety than into the harder red canes. Although
the crop was watched at night jackals did alot of damage. This damage was
of course more marked on .a small area than on a large field. For this reason
small plots will never give satisfactory results. The cultivation of sugarcane
on alarge scale is objected to within cantonment limits and experiments on
cane will be discontinued on the Farm. The red canes were distributed among
the best oane cultivators at Mundwa and it will be interesting to watch whether
these varieties at Mundwa continue to resist the sugar-borer, which each year is

becoming more destructive.
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Rye.

26. The experiment in the cultivation of rye was undertaken at the
request of Colonel Caldeeott, Superintendent, Kirkee Gunpowder Factory. The
straw of this coarse cereal is valuable for the manufacture of brown gunpowder
and as rye grows well on poor land in Europe there was a hope of its succeeding
on the light land of the Deccan. The first consignment of seed had undergone
some form of fermentation in the tin-lined case in which it was sent and had
lost all germinating power. A second supply of seed packed in various ways was
received and al germinated equally well. The tin-lined case offered no advan-
tage over an ordinary sack or a wooden case without tin-lining. If the pack-
ages had been carried in transport deep down in the hold of a vessel the result
would probably have been different.

The trial falled completely. The plant lost its natural habit of sending up
straight shoots which grow ordinarily into tall thin stalks. The plants tillered
freely and formed a thick close sward all over the field, but only a few dwarfed
shoots formed and although these flowered they produced no grain.

Cape Goosebem.

27. This useful fruit was tried on approximately a\ acre plot. The seed-
lings were raised in a seed-bed and transplanted in August when about 6 inches
high. The soil was rich loam carefully prepared and manured. The plants
stood 18 inches apart in each direction and were planted on ridges. The
irrigation water, which must necessarilly be given late in the season, was
applied along the furrows. The plants began to fruit in October, but the first
fruit was worm-eaten and fell to the ground in large quantities. In December
the plantation wasin full bearing and continued so during January and February.
In March and April the plants showed signs of exhaustion and the fruit was
not so large or so good as that produced earlier.

| give below the cultivation returns :—

Produce per Cogt of Vaueof
Acre. cultivation. produce.
Lbs. Rs. a p, Rs. a p.
Cape Gooseberry ... .~ 811 8138 95 91

It must be noted that the irrigation water was supplied from a well ata
much greater cost than that from the canal and if canal water had been avail-
able the crop could have been raised at a handsome profit. The fruit is worth
2 annas a lb. and is in considerable request for jam making. A practical trial
to determine at what cost Cape gooseberry jam could be made gave the follow-
ing r&sults.  The proportional weight of fruit to crystallized sugar was as 8: 5.
The jam could be made and sold at a fair profit in 2-lbs, bottles at 12 annas
each.

English Vegetables.

28. The experimental .cultivation of English vegetables was not financially
successful. The reason is not that they cannot be successfully grown but that
their sdle on a Government farm at fair market value is difficult. The rates
offered by dealers are very different rates from those paid by consumers and
the middleman is a well established evil in India.

The seeds were obtained from Messrs. Sutton and Sons, Reading. Those
vegetables which succeeded best were undoubtedly of fine quality. The most
conspicuous failures were peas and broad beans. The former mildewed and
although the plants grew vigorously they did not blossom as they ought to have
done. The broad beans flowered, but the flowers diet not fertilize and of course
no beans were produced. Turnips and kohlrabi sown early in the rains did well,
but second sowings were attacked and eaten up by green fly. On account of insect)
attack it is quite impossible to grow cauliflower and cabbage during the rains.
They do succeed in the cold weather, but even then there isthesamerisk. Beet
root and lettuce did very well in therains. Tomatoes of many varieties succeeded
admirably during the rains and later. Kidney beans of all sorts were grown
with more success than any other vegetable tried. ' :

B 1078—3
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Wheat.

29. Three varieties (soft red and soft white obtained originaly by Messrs.
Ralli Brothers from Muzaffarnagar) were grown experimentally to test the stability
in wheat of consistency and colour. The experiment has been in progress both
on the Bhadgaon and Poona Farms for some years and it has been proved that
the natural characters of a variety of wheat are quite stable and that it is quite
possible to introduce good varieties into districts where poor varieties are grown
without any risk of the new introduction changing in character, provided it
suits the soil and climate of the district into which it is introduced. The wheat
plots on the farm were attacked with rust to a most unusual extent. The crops
when in flower gave promise of yielding well. Three weeks later owing to
rust each variety was quite withered. The straw was quite worthless and there
was no grain at all. Hust did more harm than usual in the district owing to
cloudy weather and unseasonable rain but nowhere could the results have been
more disastrous than on our experimental plots. In other countries, particular-
ly in the Australian Colonies, protective measures against rust are in force, but
expert enquiry as to remedies has so far failed to show how rust can be prevent-
ed. No variety of wheat except perhaps khapli or jod wheat is rust-proof,
but some varieties are much less liable to attack than others. Bust attack
depends almost entirely upon climatic conditions. It has not been proved that
the grain from a diseased crop will when sown as seed produce another diseased
crop as is the case with other common fungoid diseases which attack cereals.

Fruit.

30. A fig plantation has been established on land which is commanded
by an excellent well and which was reclaimed from waste at considerable cost.
The trees are thriving, Guinea grass occupies the space between trees. * A
number of the best varieties of Bombay mango grafts, including a few Pakrias,
have been planted along borders. A large number of Egyptian date seedlings
are in a nursery, but they do not bear transplantation.

Ensilage.

31. An ensilage stack was made of coarse grass, which, owing to the wet
season, could not be made at the time into hay. It is pretty well established
that when good hay can be made there is no economy in making ensilage. There
is no doubt that coarse fibrous grass can be made more palatable and probably
more nutritive by being ensiled. But the wastage, which invariably results in
India, however carefully the process is conducted, is aserious disadvantage. It
was the intention to have converted into hay the grasc which was used in
making the easilage stack, but rain fell heavily and the grass bundles, wghicn
otherwise would have been spoiled, were stacked wet. The stack was built like
the body of an ordinary hay-rick. It took two days to raiseit to a height of \&
feet. It was allowed to heat for three days during which time it subsided consi-
derably. It was then weighted with alayer of earth a foot in depth and was
protected from rain by achupper roof. The stack was made in September 1892
and when opened in May 1893 there was found to be about a foot of waste on
the top and round the outsides. The stack had sunk to a height of about o
feet. The ensilage was fed to dry cows and young stock and these cattle
continued to eat greedily a fair ration daily until young grass flushed up in June
when they refused to eat any more. The ensilage was a nice brown colour and
had a sweet aromatic smell. The cattle preferred the ensilage to rather coarse
hay with which they had been previously fed.

Accounts.

32. The farm accounts have been kept distinct from dairy and dairy her
accounts. Two balance-sheets are appended showing the financial results®
each. The farm balance-sheet shows that the net cost to Government, excl uswg
of the Superintendent's pay and of cost of new buildings,has risen from Rs. 18’\
last year to Rs. 1,768 this year. Thisis partly due to an unfavourable S®2S“£!
but is mainly caused by experiments, the value of which cannot be gauged "
cost, and by considerable expenditure incurred in getting the fam into %

2 el
order and the fields into good condition. A large quantity of manure obta" m°
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from the dairy herd has been applied in heavy dressings to aimost every fied
and although the cost of application is included in this year's expenses, the effect
will extend beyond one season. A re-appropriation of .Rs. 1,500 from the savings
of the Bhadgaon Farm grant for the costruction of wire-fencing and buildings
on the Poona Farm is not shown in the balance-sheet.

The Dairy and Dairy Herd.

33. The financial results of management are shown in the appended
balance-sheet. The profit for the yearis Rs. 1,130. This would have been higher
if famine prices had not been current for food bought during three months of
the year. No interest is charged on invested capital, which amounts to about
Es. 8,000.

34. The herd increased from 93 head last year to 129 head this year
as shown in Appendix V. During the year 8 cattle were sold and 10 bought.
There are three stud bulls, 51 milch animals and 75 head of young stock.
The dairy produce during the year from 51 milk cattle was sold for Rs. 10,981.
Cattle food and fooder cost Rs. 7,346. No alowance is made for value of
manure produced. If it had been sold it would have realized at least Rs. 2,000,
Its application to the fields of the farm has raised the standard of fertility con-
siderably. The up-keep of the young stock has been costly. The cost exceeds
theincrease in value, and the balance-sheet for the year is consequently un-
favourably affected. | must urge the necessity of early orders regarding the
establishment of a stock farm. This farm would relieve the Poona Farm of dry
cattle and of young stock and reduce the expenditure considerably. At present
the young stock are reared under conditions which, are by no means favourable.
They are grazed on land rented at a high rate from the Cantonment Committee.
The grazing ground is open to trespass of every description and necessarily
there is considerable risk of the young stock contracting contagious disease.
This year " foot and mouth" disease broke out in the herd. Fortunately the
symptoms were diagnosed early, and by at once segregating affected animals the
disease was confined to about a dozen. Milk cattle when attacked gave little or
no milk and never recovered their normal yields. The grazing land is only
leased for a year and it would not pay to erect steading except of the most tem-
porary kind. The cattle have no proper shelter and suffer considerably during
the rains. The buildings at the Farm are sufficient only for cows in milk and
young calves. In addition to the dairy being a profitable institution, Govern,
ment have benefited by the supply of pure dairy products to the Military
hospitals and prison. The differece between the lowest tenders by Gavlis and
our rates show a saving to Government of over Rs. 2,000 during the year*
There can be no comparison between the purity and quality of our dairy pro-
ducts and those of the Gavlis. The Commissariat indents vary considerably from
day to day and to work the dairy profitably it is necessary that sales be made
to the general public. The rates fixed for dairy produce sold to the general
public are fixed purposely higher than the rates charged at the three private
dairies, which are profitably worked in Poona. If apure supply of milk was not
available at the Government Farm the residents of Kirkee, who get their supply
from the farm, would keep their own milk cows or buffaloes, and for this reason
| am convinced that the departmental dairy interferes in no way with native
private enterprize. It gives an opportunity for the systematic study of
the milk breeds of India, of breeding specialy for milk, and of testing the
comparative values of foods and fodder. A great impetus has been given
to improved dairying throughout the Presidency by the - initiative example
of the department. | believe that improved machinery to the value of
nearly two |&khs have been sold by the agent of the dairy supply company.
The troops in garrison at Hyderabad, Deccan, are supplied from a dairy farm
established by private enterprize there. About sixty,milk cattle mostly Surat
buffaloes were bought in Bombay when the farm was started. The demand
steadily increased until the farm was unable to meet it, and it is noteworthy
that the increased demand was met by sending from Bombay daily 75 lbs. of
butter which had been churned in Bombay from cream separated at Nadidd and
railled as cream to Bombay. The far-reaching influence and advantage of im-
proved dairying throughout the Presidency could be detailled at great length.
It is sufficient to know that private enterprize will extend the good work for
the best of all reasons—It pays.
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35. In April of this year we salted and packed butter in earthen-ware
jars which were fitted with close-fitting lids. Each jar held about 25 Ibs. of
butter and seven were filled. Specia care was taken to wash the butter
thoroughly before it was salted. The best refined table salt was used. Before ifc
was mixed with the butter it was powderd very fine with a roller (an empty bottle
does well for the purpose).. 8 oz. of salt were used for 12 |bs. of butter. This
Is equivalent to approximately 4 per cent, salt, whichis heavy salting. The salt
was mixed through the butter by thorough working on the butter-worker, alittlé
salt being sprinkled on the butter each time the butter-worker kneaded it.
During July the butter as required was removed from the jars, placed on the
butter-worker, where the salt was washed almost completely out by means of pure
cold water, and the free use of the butter-worker. At no time was the butter
touched by the hand. It was sold as fresh butter, and the most expert dairy-
man could not have detected that it had not been churned the day before. The
butter was made with the object of supplying district officers, in camp, in the

fair season, but a sudden demand for fresh butter arose during July and it was
met in the manner described.

36. Thereislittle to add to the information contained in my note on the
dairy herd published as an appendix to the annual report, 1891-92, of the Depart-
ment of Land Records and Agriculture. In the light of further experiencel
have no reasons to modify the information contained therein. | submit below
a tabulated statement which gives details of the milk yield of buffaloes and cows
in milk during the year. The figures relative to yields of animals, which were
not dry at the end of theyear, are excluded in this statement, but will be given
in next year's report. | may note that nine Sind cows were bought in the neigh-
bourhood of Karachi soon after the end of the financial year and these promise
to excel as milk cattle any that we have yet tried, They were selected for the
farm by me at the same time as a consignment of 25 was sent for the Ceylon
Government Dairy Farm at the School of Agriculture, Colombo. The Sind cows
are docile and are remarkably good milk cattle. Well selected animals have
a characteristic type and a " breedy" appearance, which indicates that the
zaminddrs of Sind know something of cattle breeding. Ten of the thirty-four
purchased were the pick of a herd of 280 cows owned by a rich zaminddr;—

Buffal oes.
Num- | Number | wagimum Average . Date of birth
ber. Name. Breed, Dato of calving, iorI gﬂ If yield. yield. Total yield. oF et et
D, m.y. fibs. Ozs)ILbs OzB. Lbs. D, m.y.
1| Champa m-} Jtfrebdd 5 29 369 2312 12 12 4,775 38 593
2/ Rami . ... ... .. Do. 26 5091 442 | 2312 13 5 5,902 15 12 92
3| Asman -,, ...1 Surati 26 11 91 312 18 4| 14 2 4,411 20 11 92
4| Kesar e «| Do. ton 7.9091 33| 20 8¢ 12 3 3,763 14 1 93
5| Mohan -e * . iB)o_ 7 9091 35| 22 0] 13 8 4,393 24 11 92
6%} Rupa .o * <. . 0. " 7 991 271 24 0| 11 3 3,667 21 12 92
7 | ChandniL Do " 7 9091 336 | 20 0| 11 10 3,973 4 12 92
8 | Khandi- Do - 13 691 4591 24 4| 14 8 6,669 20 193
9 | Awdi » i DoO. 7 991 38| 1712 11 7 4,089 19 12 92
10 ¢+ Mukhran «w| Do, e 16 691 436 ( 19 8| ]2 1 5,281 15 193
11 | MahiUb .| Do 7 991 251 14 12 9 7 2,375 22 992
12 | Bichwa... wef DO , 13 691 3721 23 0| 1315 6,206 412 92
13 | Chakkar .| Do 13 6091 439 | 23 0f{ 12 10 5,566 6 593
14 % Tikkal . Do ' 13 691 342 20 12| 12 14 4,411 18 7 93
15 | Pavli «w| Do .- 13 691 3331 17 O 9 2 3,044 16 11 92
16 | Lali w| DO . 31 391 381] 23 0| 15 9 5,931 14 8 92
17 | Thaki . .| Do. . 31 391 4124 21 8] 1210 5,227 10 9 92
18 | Kapeli ... ws| Do. sl 31 3091 382 2112 11 9 4,432 15 9 93
19 7 Chandri... o Cross . . . L 17 10 91 2931 22 0| 1113 3,474 14 12 92
20 1 Hira ... « Do. W 2411 91 261, 16 4 8 12 2,293 21 193
21 1 Dasrath ..| Do. W24 401 496 | 15 12 9 3 4,556 7 193
221 Devli ... ... .. Deccan W 2601191 260 22 8| 12 6 3,212 20 12 92
Cows.

l1yJdamnic . . . . .. .. Aden... w22 192 349 23 4% 14 5 4,998 12 7 93
2|Bhagi .. ... ... Do. 7 10 A1 366 | 10 4 7 3 2,650 511 92
3| Gowlan. . . ... ... Gir. . . ... 13 591 4511 15 4 7 9 3,408 7 10 92
4t Pari ... Do. 8 8091 249 19 12 7 0 1,755 31 10 92
6(Sargi ... ... ... Do, - 13 5091 471} 18 4] 10 10 5,024 13 10 92
6|lSiti ... Do. - 13 6 91 404 15 0] 10 O 4,055 23 10 92

71 Sundri. . ... ... Surti. . .. .. 12 2 92 179§ 11 12 6 11 1,192 Sold
8fKashi ... , . ... Aden Gir 5 392 2551 15 8] 10 6 2,645 29 7 93

cro83.

9| Bahuli. . . ... ... Do. 14 8 91 35| 1312 913 3,101 16 8 92
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The average number of days between two calvings are—

© 22 buffdoes average—524 days.
8 cows average—175 days.

The average period of lactation for the same number was—for buffaloes 364
and for cows 360 days.

37. A record has been kept during the year of the average amount of butter
obtained from buffaloes milk. It has been possible to feed to the milch cattle a
moderate quantity of green fodder during the whole year, and consequently there
isnot now that difference which was previously noted in respect of the average
amount of butter fat in milk at different seasons. Formerly inthe hot weather
buffaloes milk was much richer than that produced in the rains and afterwards
when agood deal of the food is succulent. '

During February, March, April and May the average weight of milk required
to produce a pound of butter was 11 Ibs. 7 ozs. :

Similarly for June, July and August the average was 12 Ibs. 8 ozs.

Analysis made by the Assistant Agricultural Chemist of the milk samples
taken as average of Sind cows and of farm buffaoes gave the following average
results :—

_ SIND COWS.
Analysis of average Samples of Milkfrom nine Cows. The Cows all calved in
May 1893.
Constituents. Morning Milk. | Evening Milk. Remarks.
Water ver .| 8675 85-91 _
Fat ... . 4-29 542 Average of six analyses
Casgin e 312 295 made between 10th July
Milk suger ... ... ... 508 540 and 28th August 1893. "
~Ash... ™ 70 69
BUFFALOES.
Analysis of average Samples of Milk fromwhole Buffalo herd numbering 27 heads.
Constituents. Morning Milk. | Evening Milk. Remarks,
- 81-92
\éVater 8%% 810 Average of four analyses
-Caase,t in o 3*08 4-02 made between 10th July
Mk sugar " | aes 39 and 28th August 1893,
Ash.. . I o] T8 &0 -

Satement showing relative proportion by weight of butter fat to mill&in the
average daily yield of Sind cows and of tliewhotejn* %%

——

Average quantity of | A\verage quantity of Remarks,
Description of Animals. M_alﬂ< per head butter, fat réer head
in one day. in one day.

N SR

" ——

Lbs. 0z3.
Lbs. Ozs. Equivalent to 1 Ib. butter

Cows (Sind) ... .. 13 14 987 | from 223 Ibs. milk.
Equivalent to 1 |b. butter
Buffdoes ... ... 9 2 e | 1437 | from 11 Ibs. milk.

— l .

® 10/8—4




14

Mr. Callins had no time whilst in Poona to andyse Aden, Gir and cross
bred-cows milk, bat the butter fat percentages of Aden cows and Gir cows milk

asindicated by Soxhlet's apparatus show that these breeds are at least equd to
Snd cattle as butter producers.

38. It will be noted that the evening milk is in each case richer in total
solids than the morning milk.  Water drunk immediately before milking or succu-
lent food eaten then is supposed to produce an increased yield of poor milk. The
difference shown bL/ anaysis cannot be accounted for in this way. The quality
of the evening milk could be lowered by the succulent food and water which is
usually given soon before milking, but the morning milk could not possbly be
affected In this way. The true explanation has to be looked for otherwise and
this is found in the fact that thirteen hours egpse between evening and morning
times of milking, whilst only eleven hours eapse between morning and evening
times of milking. The longer period seems to dlow the animals sufficient time

for full milk secretion. The difference in actual yield between morning and
evening is shown as under:—

Morning yield. Evening yield.

Lbs. ozs Lbs. ozs.

Total yield of 9 Sind cows ... . 12 8 52 13

Total yield of 27 buffaoes ...162 6 153 3
Establishment.

39. | can give unqudified praise to Mr. Kelkar, the acting Superintendent
of the Farm, who has done very good work both on the Poona Farm and at Bhad-
%aon. He was transferred to Poona last March. Mr. Kashinéth Thamgji has worked

ard at Bhadgaon and Poona  He aswdl as Mr. Kulkarni, the PoonaFarm Clerk,
have learned to manipulate improved dairy machinery and are each of them expert
dairy-men and are perfectly capable of teaching apprentices thoroughly. | cannot
help s?/i n? that should it be found possible to give the three subordinates mentioned
above tacilities for attending the agricultural course of lectures a the College of
Science with the otl)ject of passng the Bombay University Examination for the
diploma in agriculture, they would make much more satisfactory students
and much better Government servants afterwards than the students who are
attached to my classes now. An apprenticeship on a Government Farm should
in every case precede a College Training in Scientific Agriculture, and the scholar-
ships awarded aééjr@ent to agricultural students would in my opinion be more
usefully employed in paying apprentices for defined duties on a Government Farm,

who if they proved their worth could be afterwards encouraged to go through
the Coallege agricultural course.

J, W. MOLLISON,

_ Superintendent of Farms, Bombay Presidency,
7th October 1893.



APPENDIX 1.

Balance Sheet of the Poona Farm, 1892-93.

Receipts. Amount. Expenditure, Amount.
Rs. a \. Rs. a p : Rs. a p Rs. a p.
To Sale-proceeds from Farm produce of 1892-93—
Grans ... 1012 0 By rent of land verues 122 0 O
Eﬁggreéaﬁ[fps _ 8038 12 % Assistant Superintendent's pay .- o 1208 3 9
Vegetables . . 65 14 3 .
Miscellaneous rece|pts 57 1 _ Establishment pay S P 537 7 3
Fruits ... 6 1 6 998 4 3| Horse allowance N 220 0 0
TOB\I/SItUISI g:cﬁalrgé 3Eoduce of 1892-93, unsold on Travelling alowances ... .. % 0 0
A'_grnaciﬁssom_ 7% 2 8 By ordinary expenditure— 1680 5 7
Potatoes . o 15 1 Labour .. e
0
e o 15 80 Skilled labour ... W 256
Mangoes e : 4110 36111 8 Purchase of manures... 26 0 4
B.—(();rrlaisﬁ]gck— 40 0 Purchase of seeds for sowing 238 6 7
Potatoes 38 7 9
Fodder . 46 12 2 DO. dem SOCk adw [ TT] 97 0 0
Lucerne and Guinea grass—value of growmg - : -
crop and establishing plantation vl 190 0 0 279 311 Do.  stationery and Service S'tamps 4 9 3
To net increase of dead stock 43 9 0 Miscellaneous expenses . 116 3 0
Charges for irrigation water 2815 0
Tota oee 1682 12 10 Repair of implements - 268 9 0] 228 6 3
To net cost 3716 3 9| By cogt of fencing and buildings 500 0 0
Net cost of bullocks es. N .- 479 15 4
539 0 7 539 0 7

1
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APPENDIX II.
Dairy Balance Sheet for 1892-93.
Income angf Igtc(;g?.se in value Amount. Expenditure. Amount.
-Es. anp. Ks. a p.
To sale of milk and butter the 1 By concentrated food bought..| 4269 5 0
~ produce of Farm cattle. 0981 0 oY g
, Fodder bought wd 151412 8
To butter on hand on 3lst 69 8 0
March 1893. , Eent of grassland | 1,130 0 O
Increase in vaue of Dairy . Hay making expenses 432 6 3
herd and young stock. 625 0 0 Y g &P
Value of hay in stock » Labour .. 1635 1 6
ue of hay in stocl
_ 450 00 , Horse and bullock hire 44 9 6
Increase in value of dead-stocki{ 240 0 0
, Water-rate ... 25 9 7
Bost of repairs and incidental| 1,051 7 7
outlays incurred for manage-
ment of Dairy and Dairy herd. )
Purchase of milk cart and Dairy}] 306 2 O
machinery.
Purchase of 2 horses for Dairy; 190 0 O
cart.
Purchase of 6 buffdoes and 4 545 0 O
COWS.
Erection of temporary cattle- 90 9 10
shed,
Tota ..]11,234 15 11
Profit 1130 8 10
Tota ..[12365 8 9 Total ..112365 8 9
APPENDIX [11,
Working Bullocks.
Receipts. Amount. Expenditure. Amount.
Rs. a p.
Nil ... o By cattle food and fodder ~ ...] 396 4 4
Ropes, &c. ... ] 2011 O
Shoeing charges vor 810 O
Medicines ... 16 O
Wages 36 00
Decrease in value «] 17 0 O

Total ..

p 47915 4
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APPENDIX

V.

Variation Satement.

Stock on hand on 31st Stock on hand on 31st
March 1892. March 1893.
Description. Increase. Decrease.
Number. Amount. Number. Amount.
Rs. a p. Rs. a p| Rs ap|Es anp
Working bullocks 41 177 0 O 41 160 0 O 17 0 O
4 177 0 O 4 160 0 O 7 0 O
Dead Sock.
Farm implements 439 0 0| .. 485 11 0| 4611 O .
Office furniture... 66 6 0| oo 63 4 0 . s"2 0
oo 505 6 0 eee 54815 0 4611 0 3 2 O
"Net increase 43 9 0
APPENDIX V.
Dairy Herd.
T T |3 £
3‘- INCBRASB. DSCRBASB. E ; VALUATXO*. g
L 5% ¥ | s g
. 8 L = "]
Description. E '3. % Eﬁ s gg :%
By % . - . . E% - %&5 -%%' . . 3
oo a 2 @ 1 ('3-3
2l E |8 JE |G | R (AR IES AT BB
Stud built ... 3 3 3 I6o] 140 +5
cows. . .. .. 17 3 3 6 . ] 14 14 800 7060 —95
Heifers 10 - 10/ 10 109 18 +8
Bull calves ... 8 7 7 2 2 4 n 11 65 106 +50
Cow calves ... 6 1 8 7 2 2 n 11 30 85 +65
Total 44 4 13 17 8 4 12 49 49 | 11208 1,220, <flOO
Buffaloes.
She-buffaloes 33 4 4 . 37 37 | 3,470 3590 =« 120
Heifers .
Bull buffalo calves... 6 1 6| 17 4 44 194 19 30f 120 +9
She buffalo calves ...| 19 i 13 14 24 24 70 199 +125
|
Total 49 8 29 35 4 4 80 80 | 3,570 3,9051 +335
. |
2 Dairy cart horses . 3 2 ' “ 2 2 190\ + 190

B 1078—5
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Review on the Annual Report of the Nadidd Farm for the year 1892-93, by
J. Moallison, Esgr., M.RA.C., Superintendent of Farms, Bombay Presidency,

1. The report of the Nadiad Farm for 1892-93 is uninterestingly brief.
The tabulated statement which accompanies the report, as well as the cultivation
book, each contain useful information. | will endeavour to extract from these,
as far as | can, the results of the year and try to show causes for failures as also
reasons for good results. | have only been an occasional visitor at the farm and
therefore the analysis of results which ought properly to be done by some one
connected with the Society must necessarily be imperfectly performed.

2. Season.—Throughout Gujar&t, the season for staple crops especially for
b&ri and tobacco was most unfavourable. The rainfall although over average
was unseasonable. Bgjri suffered, because rain in quantity fell when it was in
flower. The stamens hang outside the spike in such a way that fertilization is
prevented if heavy rain fals when the pollen is being shed. An excessive rain-
fal late in the season rotted the straw, and throughout goradu tracts bdjri was
comparatively a failure. So also were other cereals. Tobacco, too, suffered from

~an unfavourable season. Seedlings succumbed at time of transplantation and
afterwards, and nearly every tobacco field in the tobacco-growing districts, like
the plots on the Nadidd Farm, presented an irregular patchy appearance.

3. If the entries in the cultivation book indicate accurately the net results
of cultivation in the year under report, the results are not unsatisfactory. | have
totalled the figures and find that on the cultivated area (7 acres 26 gunthas) the
cost of cultivation amounts to Es. 248-15-2 ; the value of outturn to Es. 177-2-4
(unsold tobacco being valued at Es. 19-8-3); loss Es. 71-12-10. This represents
a loss of Es. 9-6-2 per acre as compared with about Es. 3 last year. | can-
not reconcile the figures in the cultivation book with the outlays on the farm.

Excluding extraordinary expenditure, and the Superintendent's pay, the report
shows that the following expenditure was incurred :—

. a R
Pay of fam eervacts 200 10 8
Purchase of seeds 25 4 0
Purchase of manure 5013 §5
Feeding charges of farm cattle 31 4 7
Labour charges . 9115 3

Total ... 399 15 11

This total exceeds the cost of cultivation by Es. 160, and this difference can

only be explained by the supposition that the farm-labour was employed other-
wise than on the farm.

4. The Society's seed store has made decided progress. For several years
the transactions were almost stationary. This year as compared with last they
have ailmost doubled. Seed was sold to the value of Es. 309 and the distribu-
tion was effected at a cost of one rupee and a half on cost price. The rent of
the store and the storekeeper's pay with other contingent expenses (amounting
together probably to Es. 190) are | think not included. But even if this amount
has to* be added to that shown in the report, the Committee are to be congra-
tulated upon their persevering in an undertaking which is now doing good and
will eventually do much good. This year's distribution means that pure seed
aufficient to sow about 800 acres has been sold. And the benefit does not end
here. . For every cultivator, who buys at the' seed store, will take care of the
produce if the seed he had bought has proved itself a success.

5. The Association's contribution to the Veterinary Dispensary (fts. 150)
Jis continued as usual. It is not quite so satisfactory to note that a Es. 5 per

month scholarship to agricultural pupils of the Nadiad High School has been
dlscontlnued
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6. A new scheme of experiment has been in progress for two years. Of
course it has not been sufficiently long in progress to draw definite conclusions
yet; and this year's results are vitiated to some extent as they were last year by
unfavourable climatic conditions. The first series of plots compare continuous
‘tobacco and tobacco in rotation. They aso afford a comparison between exotic
and indigenous varieties. Tobacco is rotated with guvdr and bgri. The crops
are taken in the order named. Three plots are thus cropped. The three next
adjoining plots are occupied by continuous tobacco with the object of showing
a comparison between indigenous, Havanna and Virginian sorts as well as with
the rotation tobacco plots. The report does not show the relative prices
obtainable for indigenous and exotic varieties; but in this—an unfavourable
year—the indigenous sort gave much the better outturn. 1 he crops on all the
plots were however poor. Guvar unmanured taken after tobacco, heavily
manured, this year yielded well, but not so well aslast year. The crops of
both years were unmanured.  The relative seed-rates and outturns are shown
below -—

OUTTURN PBR ACBB.
Year. o Acre
Grain. | Straw.
Lbs. Lbs. Lbs.
1891-92 . 12 1,630 2,025
1892-93 . - 12 955 1235

The difference between this year's bdjri crop of this series and last year's is
also striking. The difference as shown below is attributable to season to a
greater extent than that noted in respect of guvar. The b§ri was unmanured
this year as well as last:— '

OUTTURN PBR ACRB.
Year. per Acre.
Grain. | Straw.
Lbs. Lbs. { Bundles.
1891-92 10 860 400
1892-93 e . 10 8124 555

The effect of season is well shown this year by the small yield of grain in
comparison to the straw.

7. The cultivation of cotton has received a good deal of attention for year
on the Nadidd Farm, and it has been conclusively proved that American cotton
which is now so discredited, has proved itself afailure in Gujardt as it has done
in other districts. Its cultivation even experimentally should therefore be stop-
ped forthwith and the Association should not offer American seed for sale at its
seed store. It might be of advantage, if, instead of American, the Society
thoroughly tested good-stapled cottons indigenous® to Gujarat which have not
yet been grown experimentally. Lalia, a long silky stapled cotton grown exten-
sively near Ahmedabad is at least worthy of trial; and the present comparisons,
between the Ghogh&ri and Deshi varieties should be persevered with until definite
conclusions are arrived at. The results of this year and last year tend to prove
that there are good grounds why Ghoghdri—which is a cotton somewhat inferior
to pure Broach—is making headway against the Deshi variety in the Broach
District. Both show a vast superiority over American. Broach and American
grown under like conditions gave the following results :—
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OUTTURN PER ACRE.

Seed
per acre.

Seed cotton. Lint.

Lbs. Lbs. Lbs.
Broach (Deshi) ... 8 307 104
American e 8 121 36

The comparison between Broach and American cotton (Ghoghéri or L&lia
should be substituted for the American in future years) is taken advantage of to
study the effect of good rotation also. Jowari and safflower (kusumbi) are rotated
with each variety of cotton ; and because ift is believed to be a good practice, the
jowari is the only crop of the rotation which ismanured. The residue of manure
left is expected to benefit the cotton grown the following year, and to extend
to the kusumbi grown in the third year. The plan of experiment has not been
strictly followed out. The plots under kusumbi were this year manured because
they had received no manure for several years, and it was improbable that
kusumbi would thrive in exhausted soil. It will be possible in future years to
adhere strictly to the proposed line of experiment.

8. Thejow&ri plots were each manured with castor cake 500 Ibs. per acre,

and the following tabulated figures compare the results this year with those of
the last:—

- 1891-92. 1892-93,

Grain. Fodder. Grain, Fodder.

Lbs. {Bundles| Lbs. |Bundles.
American cotton rotation b 1625 700 197J 685

Broach cotton rotation -l 1875 940 167+ 660

The difference in yield of grain is aimost entirely attributable to season.

0. In regard to safflower (kusumbi) the difference between this year's yield
and that of last isnot so marked. Safflower is arabi crop, and probably the
heavy rainswhich proved so disastrous to cereals were beneficia to it. The
following figures compare the yield of 1891-92 with those of this year .(—

OUTTURN PEB ACRB { OUTTURN PER ACBR
1891-92. 1892-93.

Seed. * Flowers. Seed. Flowers.

Lbs. Lbs. Lbs. Lba
American cotton rotation ... 960 [1* 605 87*

Broach cotton rotation 986i 115 695 110

The figures tabulated'under heads of " flowers" represent the weight of
petals plucked for dye.

10. Four plots are allotted to an experiment on bdjri w'ith subordinate
pulses, in comparison with bdjri alone, rotated with tur and potatoes. It is
generally believed that the cultivator avoids risk by growing a mixed crop
rather than depending entirely on a sole crop. That there are good grounds for
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this belief is well shown by the results of this experiment this year. This year
owing to heavy unseasonable rain, the season was most unfavourable for all cereals
but was favourable for the more vigorously growing pulses. Bdjri alone gave :—

1891-92. 1892-93.

Grain. Straw. Grain. Straw.

Lbs. {Bundles; Lbs. | Bundles.
755 390 217 490

In comparison with the above | note below the result this year and last
from the mixed crop plot:—

PEE ACRE.
Crops. Outturn, | Outturn,
Seed rate. | 1891-92, 1892-93,
Grain. Grain.
Lbs. Lbs. Lbs.
Bdjri... 6 - 520 115
Mug... 1 42* 20*
Mut 1 35 5
Chola H 2611 200
Tur ... o 120 201*
Tota ...[ ... 978 S1£

It will be noted that both this year and the last (a favourable and an un-

favourable year), the bdjri with subordinate pulses, has had a decided advantage
over bdjri alone.

11. Tur unmanured after bdjri unmanured, gave this year as it did Ina
year, an extraordinary outturn. The respective outturns are 1,949 Ibs. of * /-
per acre this year and 2,200 Ibs last.

12. Potatoes again failed. The only reason vouchsafed wasthat they \M-. ..
eatea by insects. The seed rate is entered at 440 Ibs. per acre, just one-third
of what it ought to be. On the garden land near Nadidd potatoes do well and
there is no reason why they should not succeed on the Nadi&d farm. | have
asked the committee to try the English seed to be imported this year.

13. Three plots have been set aside for a " bdjri unmanured rotation”’
experiment. The object is to see how long bgri in rotation with castors and
tur can be grown on land, that, although not manured will be thoroughly tilled
every year. The results this year as compared with last year are tabulated
below, not for the sake of comparison, but to put them on record so that con-.
tinuity can be maintained in future years :—

OUTTURN PER ACRE. OUTTURN | OUTTURN
PER ACRE, | PER ACRE.

Y «r. Bd]”

Tui.. Castors.

Grain. Straw.

Lbs. |Bundles| Lbs. Lbs.
1891-92 400 290 1,025 532n

1892-93 e . 195 405 1195 | 285

g 1078—G
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Other results do not cal for analysis this year. They can be remarked
upon better when the scheme has been under trial for a few years.

14. The testing of seed got some attention in the year under report.
White and chocolate"barley (both huskless) were successfully grown. The for-
mer variety was some years since considered a good sort by English maltsters
and might perhaps be introduced successfully into the Ahmedabad District,
where barley is largely grown. | doubt if there is any practical advantage in
either growing chocolate coloured barley on the farm or of distributing its seed.
From a maltster's point of view the colour would be against it.

15. White jowdr gave a fair outturn; but the giant bgro did no better
than the common country sort. The advantage of growing béro is, however,
thoroughly established and its seed is being widely distributed. A small lot was
sent al the way to Hyderabad, Sind, from the Nadiad seed-store.

16. | must direct attention to the fact that the straw or fodder from all
plots should be weighed and not recorded as so many ©bundles\ The outturn
of tobacco this year is aso noted in bundles and not its actual weight. The
Honorary Secretary complains that owing to the transfer of the Superintendent,

the records were incomplete. The report and the tabulated statements are
certainly less satisfactory than they were last year. '

J. W. MOLLISON,

Superintendent of Farms, Bombay Presidency.
20th October 1893.
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ANNUAL REPORT OF THE GOVERNMENT EXPERIMENTAL
FARM, POONA, FOR THE YEAR ENDING 31ST MARCH 189%4.

No. 226 OF 1894.

| have the honour to submit herewith the Annual Report of the Poona
Farm for the year 1893-94.

Season.

2. The regular monsoon burst seasonably in the second week of June.
Heavy ante-monsoon showers fell during the last week of May. This rainfall
facilitated preparationsfor sowing. Genera sowing was, however, delayed owing
to continuous and heavy rainfall during the secon fortni%ht of June. During
thisperiod annual weeds grew unchecked, and fields which thus became weedy
had'to be ag*an worked before seed could be sown, with the advantage, however,
that less hand-weeding than usual was subsequently required. The season was,
on the whole, favourable. The kharif rain was sufficent and timely. The late
rains were deficient. Ve little fdl after the first fortnight in October. In
the Poona district the area under rabi crops was less than usual. On the farm,
cold-weether crops, which are usually grown without the help of irrigation, had to
be asssted by two or three waterings from the canal. Grass and grazing were
abundant. Hay and other dry fodders were saved in first-rate condition.
Guinea grass and other irrigated crops suffered owing to a short supply of

canal water during the hot weather. Water could only be obtained irregularly
and in insufficient quantity.

3. The following table compares the rainfall of the season with,that of
1892 and with the average of the preceding eight years :—

Rainfall Return.

1892. 1893.
Months. T ' eig :
Rainy days. Réilir?gﬁgs_in {Jamydays. !R?LQL%IQLm (1885 to 1892).
... 1st fortnight 1| 005 173
o I8 I
T . 8 -
Jline ond gl 315 1@ 1%{ } 387
. Ast , 13 | 1106 - } 843
iy ond 12 | 13 10 | Lo
Lol "9 | 116 } 86
A B g
. l s 11 .~ 6'44
S yo o7 22 5 | 12 }
October ... 1, 4 | 157 5 | 341 } 504
.2nd 10 18—_31 s 1
- » 1 191
November %ﬁd . 2 | 0B !
December ... 1st " H ves \ 0-51
» w.. 2nd » )
Total ... 9% | 4507 - 88 30-80 3079

4." The following table shows the areas under different crops. during the
year under report.— '
B 8601
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Satement- showing the Area under Cultivation, 18(t3-94.

Crops. Area. Remarks.
A. g
Bgjri and bajro . 3 28 |
Cotton : . 1 18 | Threevarieties. )
Pulses and oil-seeds 0 28 |Demonstration plots for agricultura
' students.
American sugar sorghums 0 17 | Two varieties.
Tur 3 26
Potatoes -7
Niger seed 2 0
Saflover 2 0~
Gram . ) 5 12
-Lucerne we 1 11
Guinea grass ... 7 20
Various fodders 14 39
Total >; 50 16 | Of the total, 14 acres 28 gunthas were
twice cropped, 4 acres 21 gunthas
were thrice cro%ped, and 7 acres 30
gunthas are under perennial fodder

Crops.

It will be observed that a portion of the cultivated area was thrice cropped
during the vyear. This practice is quite possible on the farm, because
owing to the upkeep of alarge dairy herd thereis aways alarge quantity of
manure available. But the success of the practice depends upon a sufficient
supply of irrigation water. In the year under report, there was a short supply
of canal water; otherwise a considerably larger area could have been thrice
cropped. A luxuriant fodder crop ripening in May is surely a good object lesson
on a Government farm, especialy in the Deccan, where, at this season, hay
or any other dry fodder is often scant and always dear.

~ Experiments.

5. The farm is essentially a demonstration farm, where ordinary work-a-day
practices can be successfully adopted. Hardly any portion of it, for reasons
given in paragraph 6 of last year's report, is suited for comparative manure and
other experiments. This has necessitated the taking up of land elsewhere for
this purpose.

Fodder Experiments.

6. Theresults of trialsin former years indicated that as fodder crops sonic
of the ordinary millets and sorghums commonly grown are very difficult to im-
prove upon, and this conclusion is borne out by results again obtained this year.
| must specially commend, as a very valuable fodder, sundhia jowari, a distinct
variety of sorghum (Cernuus), which has been grown probably for centuries by
the well-to-do cultivators of Gujarat. In Gujarét it is largely grown under well
irrigation in the hot weather, and purely as a fodder crop. | think this variety
of sorghum has a very decided advantage over any other, in as much as the crop
not only yields heavily, but the stalks are very thin from the root upwards, and,
therefore, there is no wastage in feeding. Cattle and horses are very fond of
sundhia, either as green fodder or as dry kirbi. During the ensuing season
this crop will be largely grown at the remount depbts at Ahmadnagar and
Bdbugarh. More than 2,000 Ibs.. of seed have been supplied by the Nadidd seed
store for this purpose.

7. Sundhia jowéri was Compared with nilva jowdri, maize and Reana

Sundhia jowari. luxurians.  The land was even and each plot was
Nilva jowari. £ acre. The previous crop was lucerne, which failed
Maize. , owing to disease. The lucerne had been heavily ma-
Reana luxurians. nured, and in other respects was, no doubt, a capital

preparation for each of the cereals tested.
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8. | tabulate beow the results é:;fiving sead rates and the yidds per acre,

- the codt of cultivation, and the values of outturns :—
Seed Qutturn Cost of Value of %%ﬁe Remarks.

- Crop. PE | per acre. 'cultivation.| outturn.

acre. rupee.

Lbs | Lbs |Rs. a|Rs a| Lbs
‘Sundhia jow&ri| 44 | 26,766 | 15 12|07 1} 250 | Sown on 30th June. Reap-

(Sorghum'  cer- ed 17th August to 1t Sep-
nuus).

Nilva jowari) 72 | 32548 | 16 9| 108 8| 300| '*™PS d
(Sorghum  vul- 0. 0.
gare).

Maze (Zea mays)| 64 30,731 22 941 94 8| 325 Do. do.

Teosente (Reangd 24 | 34388 | 27 15| 114 10| 300 | The seed was sown on the

- luxurians). 30th June. The young

plants were thinned out to
a foot apart on 20th July.

The crop was cut on the
28th tember to 1st

October. A second cut was
obtained on the 28th Octo-
ber,butit was insignificant,
being only 75 Ibs. from J
acre.

9. The sundhia, the nilvaand the maize appearedto beready for harvest-
ing about the same time, and an equal portion of each plot was cut each day.
Each fodder was fed green to milk cows and buffdoes.  In feeding the sundhia
there was (Fractically no waste. The wastage in feeding the nilva and maize
was considerable, on account of the cattle rgjecting the coarse stalks. The value
of each fodder, in Ibs. per rupee, isfixed in ratio to the degree of wastage. In
the neighbourhood of Poona, ordinary green jow&n fodder is easly sdeable a
from 250 to-300 Ibs. per rupee, and when sold is either wet with rain or artifi-
cidly watered. | note thisas indicative that the rates which | have charged are
far rates. The Reana made dow progress as compared with the other fodders
to begin with. The plants were singled out to about a foot apart three weeks
after sowing; and because the plants did not shade the ground early, the crop had
to be hand-weeded. The other plots required no hand-weeding. After singling,
each plant tillered fredy and the crop began to grow vigoroudy. If the seed
had been dibbled at the proper distance apart, probably 2 to 41bs. per acrewould
have been a sufficent seed rate. '

10. The Reanatook 3 months to reach the flowering period. The other
fodders were in flower in 48 days, and the reaping of these was completed in 62
days. Therainfall and season were very favourable. The enormous root deve-
lopment of Reana became evident when the stubble was ploughed up. | think
| am safe in saying that compared with the other fodders it is an exhaustive
crop. This was, to a certain extent, indicated in the succeeding crop (potatoes),
which occupied the whole fodder experiment area.  The potatoes were heavily
manured. Y et those after Reana did not turn out so well asthose after the other
fodders. It would be unsafe to conclude from thisaonethat Reana is exhaustive.
Still | think it may be presumed to be.

11. The dfect of good rotation on fodder jowari was strikingly illustrated
on one of the fields of the farm thisyear. The results were casua, hut could
not escgpe observation. In fact, the field presented a remarkable object lesson.
The soil of the field was undoubtedly in high manurial condition. A heavy
dressing of farm-yard manure was given for potatoes in 1892. The rain crops
on the field this year were b&jri on one portion, maize on a second portion,
and various pulses with a smal plot of ambédi (Hibiscus cannabinus) on athird
portion. The pulses and amb&di were grown in smal contiguous plots as
_ : _ illustrations for the agricultural students. Nilva

Veue d good roion.  Joudriwasgrown on the fidd as a hot-weather Irr-
gated crop.” That portion after pulses was far superior to that after amb&di,
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and still more so to that after the cereals (bdjri and maize).  The jow£ri stalks,

on the pulse area were 10 to 11 feet high, and as the seed had been sown thickly
the crop was very heavy.

The respective outturns per acre as determined by cutting the crop on
test areas are noted below, the weights being those of the fodders cut green:—

Nilvajowari, after pulses (vd, chola and udrd) ... 40,965 Ibs. per acre,
Nilva jowdri, after ambédi , " "
Nilva jowéri, after Mjri and maize ... .. 11,115

These results confirmed the acknowledged importance to Indian agriculture of
practising systematic rotation of.crops. The alternation of pulse and cerea crops
In consecutive years undoubtedly tends to maintain the fertility of the soil; and
the prevalent Indian practice of growing mixed crops, in which pulses are in-
variably subordinate to the cereals, exercises a similar influence. ~ It is because
this practice of growing mixed cropsis so common that the ordinary rayat is
enabled to cultivate hisfields, profitably with the assistance of so little applied

manure. The want of systematic rotation not only mducesadlmrnrshed outturn,
but also affects the healthfulness of the crops grown.

12. Although sorghums and millets yield heavy crops under liberal
management, it is impossible to grow them continuously on the same land.
Therefore on a dairy farm they should not only be alternated with agood rotation
crop, but that crop should be such as will provide useful fodder for milch cattle.

My ay pes X So far as our trials have yet progressed, chola (Doli*
Chda (DO“CbOS Catlang) A catiang) and A (Dolichos iablarb) stand out 0Qn:»
VdI(DoIrchorIabIdo) spicuously as the most promising leguminous crops
' which can be rotated with the millets. Each of these
pulses does well in therains, and both thrive well on medium black and deep
black soils. As cold or hot weather irrigated crops they also succeed, VA&l can
be grown, without irrigation, as a cold-weather crop on good land if there is a
fair late rainfall; but without the assistance of irrigation, itis doubtful if chola
would succeed under like conditions, The green fodder of each of these pulses
is greedily etten by highly fed milch cattle, and there is little or no wastage.
Each crop forms a matted mass of trailing stems, which completely shade the
ground and smother surface weeds. This is an obvious advantage. This year
a hot-weather irrigated crop of chola gave a considerably greater weight of pro-
duce than va grown at the same season and under similar conditions, The
respective acre outturns are noted below:—
Lbs. per acre.
vd .. 10,262

Chola .. .. 15253
13. Inlast year's report, | referred to the relative value of thin and thick

" sowing for cereal fodder crops. | had then no figures

fo&fe’-UUpfs?ﬂwk teeing for (o poa the advantage of the one over the other.
This point has been under test this year and is a

subject still for future enquiry. So far in respect of fodder jowari it has been
made quite clear that thick seeding not only gives an increased outturn, but also
improves the quality of the produce, inasmuch as the stalks are thinner,
probably more nutritious and digestible, and can be fed to highly fed cattle with
very little waste. The following tabulated figures give the relative acre out-

turns from three plots of Nilva jowari grown, except as regards seed rate,
under precisely similar conditions :(—

Seed rate Outturn of green
per acre. fodder per acre.
Jibs. Lbs.
80 29,531
52 22,004
31 20514

14. 'Flat Pea (Lathyru$ sylvestris).— must reiterate the unfavourable
oprnron already reported as to the utility of this fodder plant in India, The plot
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on the farm has been established over two years, and has meantime yielded
nothing of any practical value as fodder. The plants are gradually dying out,
and those that still remain look as if they would not survive long. It is regret-
table that glowing accounts of the successful cultivation of this " Great Fodder
Plant" occasionally yet appear in severa Indian newspapers. No efforts have
been spared to advertise the seed, and sales have been effected with considerable
success in India.  One Native State, | am informed, has purchased to the value
of Rs. 1,000, and the results are no better than those | have reported.

15. Mauritius Water Grass or Buffalo Grass—This is the chief fodder
grass of Ceylon. There it remains green al the year round and is employed
largely for feeding milk cattle. A few roots were obtained from the School of
Agriculture Farm, Colombo, The plant can be propagated either from the roots
or from the stoloniferous stem? which grow out laterally along the ground and
root at every node. From these rooted nodes straight shoots spring up. When
ready to cut, the grass is very thick and stands about 18 inches high. Cattle
likeit, but it grows dower than Guinea grass, and does not give the same outturn.
It has this advantage—it thrives wdl in a damp, even a wet situation. The
best method of propagating isto cut the long lateral stemsinto short lengths.
Broadcast these sparingly over the surface, and cover lightly with soil.  The plot
on the farm since it has become fully established has been cut twice at an interval
of 87 days. Theyields of green fodder were :—

Yield from Yield
4 gunthas. per acre.

Lbs. Lbs.

1 cutting ... 1,070 10,700
2nd cutting ... 1,802 18,020

16, African Sugarcane {Sorghum saccharcttum)—Imphee was again tried
as afodder. It was grown as a hot weather irrigated crop, the seed being
sown in the second week of February and the crop harvested in the third week of
May. As afodder crop in the Poona district it must be classed as decidedly
inferior to any of the common millets. It has gained in the north of Indiaa
good reputation, and, in order to thoroughly test its value, it isbeing again grown
as a rain crop in the current season. The following figures show the results
obtained:—

Seed rate Qutturn of green Value of outturn Cost of

per acre. fodder per acre. per acre. cultivation.
Lbs. Lbs. Rs. a p. Rs.a p.
50 . 6,475 32 511 32 10 10

17. Bdjro and Bajri*—The giant bdjro of Gujarét was again compared with
the ordinary Deshi variety of bdjri. The season was specially favourable, and |
am satisfied that the results obtained fairly indicate the comparative values of
these two varieties. The conditions under which both varieties were grown were
identical. The plots were each £ of an acre. Before harvest it could easily be
seen that the bajro was distinctly superior to the bdjri, both in length of straw
and in the size of the spikes. The largest spikes were selected from each plot,
and the seed from these has been saved with the object of continuing the trial
again in the current season. The largest and best filled spikes, both of Mjro and
b&ri, will be selected year by year, and the seed of each variety compared inter se;
also with seed which has not been specially selected. All the farm-grown bdjro
seed, which could be spared, has been distributed in small parcels, each of 51bs.
(sufficient to sow \ acre) to about 50 selected cultivators in the Poona district.
The improved bdjro will only succeed on good land or land in fair condition.
Its seed is larger than ordinary bajri, and, therefore, the seed rate is necessarily
a little higher. The comparative plots gave this year the following results:—

OUTTURN PER ACSE. Codt of value of
oSl O
Crop. S?da:;t: cultivation outturn
p - Grain. Straw. per acre. per acre.
Lbs. Lbs. Lbs. Rs.a p.| Rs a p.
Bgro s 1,080 5,250 3311 65 711
B4jri - 10 820 4812 | 34 310| 5315 5

Note—The cost of cultivation for bgjri is higher than for bgjro, because of the extra cost entailed
in cutting dt* the many small bgjri spikes, and the difficulty of trampling the grain out from these aa
compared with the large* bgjro spikes. '

B 869—2
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18. American Sugar Sorghums.—Two varieties, respectively named Amber
and Collier, weretested. These are recognized astwo of the finest sugar-yielding
sorghums in cultivation in America. Only small parcels of seed were obtained *
and the object of the test was chiefly to determine whether these varieties would
grow satisfactorily in India, and if so, to obtain as much seed as possible for
future sowing. The Collier variety ripened sooner than the Amber, but the latter
made the more vigorous growth. The graceful drooping panicle gives each
variety, when in flower and in seed, a very handsome appearance. Both sorts
were allowed to fully ripen. The seed is pretty safe from birds, particularly if
there are jowdri or bgjri fields in the vicinity. Birds get no proper foot-hold on
the panicles ; moreover, the hard membranous glumes securely enclose the grain.
The seed is about the size of jowari and would be equally valuable as afood grain.
In America these sorghums are reported to yield the highest per centage of sugar
as they approach maturity, i.e., when the seed has fully formed but has not yet
hardened. At this stage the heads of grain should be removed with a small
portion of the top end of the stalk. If stored thus for a week, the seed fills
more fully and is good for seed purposes.

Only 1| Ibs. seed of each variety was sown. The Amber yielded of seed
87 fold ; the Collier, 106 fold. The area under Amber was £ acre ; that under
Collier, j,acre. The seed was sown on the 14th July. The Collier variety was
harvested on 18th October; the Amber, on the 19th November. The plants
stood far wider apart than would be the case in ordinary practice, but, as already
noted, the chief object was to get seed. When the seed was ripe, the stalks
were green, and appeared succulent and juicy. Supposing these sorghums do
not prove valuable as sugar-producers in India (this is not anticipated), they
will undoubtedly prove very high class fodder crops.

Qul was made from the Amber variety. The stalks were dead ripe. These
when stripped and topped yielded 39 per cent, juice 'and 92 per cent. gul. The
percentage of gul is about 4 per ceht. less than the average of sugarcane. The
gul did not harden into a sugar loaf. It had the consistence of very thick
molasses. The results obtained cannot be accepted as indicative of the full
capabilities of this crop when grown specially for sugar. They are sufficiently
satisfactory to warrant exhaustive experiments to test the stage at which the
crop should be harvested for sugar-making, to determine the characters of the
‘soil best suited, the seed rate which will give the best results, and the manner
in which the juice should be manipulated during the boiling process to produce
crystallized sugar. The information obtained from America indicates that the
soil should be of medium character and not too highly manured, that there should

be ample room between plants, and that the crop should be harvested as already
described.

Dr. Leather, the Agricultural Chemist to the Government of India, estimated

the sugar in both mature and immature stalks of the Amber variety with results
as under ;—

Matnre, Immature,
_ Lbs. 0z. Lbs. oz
Weight of grain heads - 1 13 ° 8
Leaves ... .“ 0 14 1 4
Stalks stripped and topped 5 3 6 14
Juice . 3 0 3 11
Refuse . 1 15 3 0
LOBS ves 0 4 o 3
g 3 6 14

Per centage of sugar—
Injuice 11*89 15-21
In cane 716 8*43

Note—The sugar in themature stalks was all cane saga*, but the immature stalks contained a small
proportion of glucoSe.

19. Potatoes—I regret to report that English potatoes which have been
grown three or four timesin India, do not continue to resist the " riug" disease
in the manner which newly imported seed does. In the* year under report,
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English seed of the third Indian generation, was so badly diseased, that some
varieties yielded of sound produce less than the seed planted ; whilst newly
imported seed, grown on clean land, was absolutely free of disease. It is very
difficult to determine in what manner the disease germs are harboured, but |
think it is certain that on al cultivated fields in the Poona district the cause
of contagion is present whether the land has been recently under potato cultiva-
tion or not, and that the disease becomes actively destructive when potatoes
which are not of robust vigorous variety are planted. | believe that English
varieties three or four times cultivated in India get degenerated to the extent
that they become susceptible of attack. The manner in which cultivated fields
get tainted with disease spores can only be conjectured. But | have noticed
that when farm-yard manure in quantity is applied, the disease becomes more
rife. | believe farm-yard manure to be a fruitful source of infection, and that
it should be so, can easily be explained. The manure pit would certainly be a
very good medium in which disease spores would multiply, and it is certain that
household waste, which generally finds its way to the manure pit, would include
diseased portions of potatoes, tf potatoes are used as an ordinary article of food.
| am certain that the farm manure pit has been contaminated in this manner
and on this account. The potatoes imported during the year were grown with
the assistance of artificial manure only, with the result that the produce was
absolutely free from disease. The rain crop now in the ground is being grown
in the same manner, and it will be interesting to note whether the disease mani-
fests itsdlf. -

The potatoes which grew diseased crops on the farm were, when first im-
ported, grown at Khed, where although every field in the district is subject to
disease, very good results were obtained. On the farm the damage by disease
has increased with each generation. The foIIowmg tabulated figures show the
outturn, &c, of the second generation .—

Seed rate Produce Value of Produce Cost of

per acre, per acre, per acre* cultivation per acre,
Lbs. Lbs. Rs. a p. Rs. a p.
1136 4,149 148 2 11 M9 7 9

The differences between varieties in respect of outturn and susceptibility
to disease are noted below :—

Outturn
Name of variety, per acre* Remarks.
Lbs.

Sutton's Windsor Castle ...| 6376 | Rather badly diseased.
Do. Perfection ... 6,240 Do. do.
Do. Triumph ... .l 5910 | Slightly diseased.
Do. Snow-drop ... -1 549 | Badly diseased.

Do. Early Regent «] 4,995 | Very badly diseased.
Do. White Kidney e b 3,493 Do. do.
Do. Satisfaction T e el 1975 Do. do.
Carter's Magnum Bonum .| 4,266 | Slightly diseased.

Do.  Cosmopolitan - 3964 | Very badly diseased.
Do. Kin eag of Russets o 2546 Do. do.
Do. ing Giant o 2002 Do. do.
Kumeon (India) Magnums -+ 3,218 Do. do.

| note below the results from, the third generation. The crop was a cold
weather irrigated crop, and ought, therefore, to have succeeded better than the
preceding rain crop \—

Seed rate Outturn per | Value of outturnj Cokt of cultiva-
per acre. acre. per acre. tion per acre.

Lbs. Lbs. Rs. ap.| Rs anp.
1505 3112 | 44 7 3| 1912 1
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All varieties were badly diseased. That ﬁomon of the produce which was
svpparently sound was sold in the bazr at the above noted rate. Triumph and

Indsor Castlewereleast dissased.  The outturn from the White Kidney and the
Kumaon Magnums barely equaled the seed planted.

Government this year sanctioned a large importation of English seed pota-
toes. Arran?ements were made with Messs. Sutton & Sons, Reading, Eng-
land, to supply 20 tons of those varieties which our trials had proved were most
suitable for India.  Owing to a disastrous season in England, the potato crop
there was a comparétive failure, and only 12 tons could be supplied. The
intention, was to distribute this import at half cost price to bona-fide cultivators.
Applications from every potato-growing district in the Presidency and from Sind
were recelved, and about 40 tons could have been sold.  Unfortunately, although
the potatoes were as carefully packed as in previous years, they arrived in very
bad condition in Bombay. “This, | believe, to have been due to unnecessary
dday during transit. The Bombay Health Officer ordered the remova of the
cases to an open space by thesea  There the potatoes were sorted, and only
about a tourth of the consignment was found t6 be sound and good for sssd
purposes. , It was not certain that those apparently sound would germinate
satisfactorily.  Therefore it was deemed unadvisable to distribute any amon?st
cultivators.  All were ﬂlanted on the Poona Farm. The potatoes were, as
as possible, planted whole, because of the uncertainty o germination  Even
with thi's precaution the crop grew uneven. Italian ‘potatoes, which are now
largely imported into Bombay, were also tried, but, aswill be seen from results
tabulated below, they did not succeed so well as the English potatoes «—

) Seed rate | Outturn Value of Cost of
Name of variety. per per outturn cultivation Remarks.
acre. acre. per acre. per acre.

Lbs. Lbs. Rs.ap| Rs 4 p:

ltalians ... .t 2372 4415| 18315 4] 173 13 0| Seed rate high, because the
sets were cut from potatoes
much larger than ordinary
seed size. The crop whilst
growing had a very thriv-
Ing appearance.  The
haulms were tall, and com-
pletely shaded the drills.
The outturn was disappoint*
ing and the tubers small.

(W _in dsorl 1465 333914110 O 126 1 11 Germination somewha un-

Cadtle. even, and outturn thereby
lessened.

Matchless .. 2400 | 9670 | 402 14 & 176 14 9| Seed rate high, because pota:

: _ .{ toes were of large size and
Lﬁ were mostly planted whole;
germination satisfactory.

Supreme ..[ 2993 | 7266| 30212 O 208 2 2

Eng-

Potatoes large and mostIPk/
planted whole ; hence
rate high; germlnatlon sa
tisfactory.

[Early Regent{ 2306 | 8468 | 35213 4} 178 6 7| potatoes mostly  planted

whole; hence seed rate
high; germination uneven
and crop patchy.

p— ™
Note—The potatoes planted were valued at 19 lbs t)er runpp flip ™+P of wllc‘I‘ Eﬂey wounﬁ

3:; :e The produce was valued at 24 Ibs, per rupee, being fair market
e produce for g dlp H:»o I was ¢ i, ,;dvl ble
replant the whde on the PooraFam| and fran therah,cm;t remt w; | s mmtef.’

{ggt.@pprobate* 35 tons will be avaladle for St & JK 30ctober, provided d]sease does not
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20. Potatoes propagated from Seed.—The cultivation of the seedlings ot
potatoes raised from the absolute seed three years since has been continued:
None have yet shown any liability to disease. A few promiseto be useful
varieties, having increased consderably in 9ze with each generation.

21 Cotton —The Poona district is not a cotton-growing district.* Messs.
Thackersey Mulii & Co., Bombay, were anxious, however, that we should test the
value of Suakim cotton, which as imported into the Bombay market commands
ahigh price on account ‘of the length and silkiness of the staple.. The Suakim
seed supplied by the Bombay firm was sown in comparison with Varadi, the
short- staoled discredited variety of Khandesh, and with the Deshi varlety ot
Broach. =~ The latter is one of the finest long-stapled varlgtdy m cultivation in
India. The Suakim cotton, which is of Amerlcan type, failed signally Ihe seed
germinated well, but the seedllngs never made any ‘progress, and gradually died
out. On the other hand, both the VarMi and the Deshi Broach grew luxurrantly.
The crops would compare most favourably with the very best found m the dis-
tricts to-which each variety is |nd|ﬂenous Unfortunately the cotton boll-worm

roved most destructive.  Throughout Gujarét, thisinsect did a great ded ot

arm last season.  But in a cotton district on account of the large areas under
the crop the attack could not be so concentrated and destructive as was the case
in the small area (f acre) on the Poona Parm. The boll-worm discolours the
lint, so that its value is materially lessened, and, moreover, many of the bolls do
not mature at all. The following tabulated flgures give the results :—

Seed | Outturnof | Value of Cost of 3 i
Name of variety. rate per |seed cotton| outturn per j cultivation Remarks.

acre. per acre. acree per acre:

Lbs. Lhs. |Rs.a p-|Rs.a p.

i 586 |32 8 8149 9 0| The cost of cultivation is
Varadi (Khdndesh) 134 high, because the field wes
heavily manured in antici-

pation of sowing a crop
Broach (Deshi) ... 16* 51333 5 4|46 12 6| other than cotton,

22, Improvement of Indigenous varieties of Cotton,—Under the orders
of Government a conference was held in 1891 to consider this question.
The conference formulated a plan of experiment; the gwdln% pruiciple of
which is that greater success would attend the development of existing | indi-
genous, forms than the introduction and acclimatization of exotic vaneﬂ&e
Dr. Watt's researches in connection with the compilation of the' 'Dictionary
of "Economic Products" have proved that the commercia cottons of India
are hybrids which originaly sprung from certain wild forms, and that these
commercial cottons, by continued hybridization, are continually undergging
change which is mostly in the direction of deterioration. The conference, quided
by this knowledge resolved that the first step taken should be the or anization ot
a«census" of the existing forms grown in the Presidency. From t IS censLs it
would be possible in future to trace out degenerationsor improvements.  Dr., Watt
during the last cotton seeson completed the census in Gujarat and Kathidwar.
That of the other cotton districts of the Presidency hasstill to be made. Dr. Watt
during his tour found a wild cotton which, he thinks, has exerdised avery material
influence on the cultivated varieties of Gu1arat and Kéathiawar.

Besides the effect of hybridization, there are other controlling influences
which tend to make the cotton of one district superior or inferfor tQ that of
another. Soil, climate, good or bad cultivation, each exercises a material effect.
At the same time | am quite convinced that any attempt to supplant an inferigr
variety, indigenous to a-district, by the introduction of a superior variety, indi-
genous to another district, would probably fail. The cotton soils of Khdndesh
and Surat are not unlike. The cultivation is about equ ee/ good in each district.
A discredited short-stapled variety (Varddi) is the chief crop, of Khandesp;
whilst the cotton of Surat is one of the finest long-stapled varieties cultivated in
India. | believe that neither of these cottons could with advantage be mter-

B 869—3
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changed between districts. The results obtained in growing Surat cotton (Broach
Deshi) on the Poona Farm exemplify how stubbornly cotton lends itself to any
change. The outturn of lint was quite satisfactory. The length of staple aso
was good ; but the fibre compared with that grown in Surat was coarse and
harsh. | selected from the farm crop the best bolls from the best plants, and
the seed obtained therefrom has again been sown in comparison with seed simi-
larly selected from the best plants in the best fields | could find in the neigh-
bourhood of Surat. Ldlia, similarly selected at Navsari, occupied another plot.
This variety is probably a sport from the Deshi variety of Broach and Surat, and
is perhaps the finest long-stapled cotton in cultivation in India. Samples of the
lint of each have been kept, and it will be interesting to note the differences
between these samples and the produce of the different plots. | think it is cer-
tain that in the dry bracing air of the Deccan, Broach cotton will deteriorate in
quality. If it does not, there is room for hope that fine indigenous varieties
may, in some districts, supplant inferior indigenous varieties. If this cannot
be done—and | am not at all sanguine that it can,—then all that need be at-
tempted is.to improve each indigenous variety, even supposing the variety is
an inferior one. This can chiefly be done by annually selecting the best bolls
from the best plants of the best fields and by pedigreeing by further selection
the produce of the seed thus obtained.

~ This would not entail much more trouble than a practice which prevails in
Gujardt, viz,, selecting the largest spikes of b4jri and heads of jowdri to provide
seed for the following year's crop. The Surat Farm, when it has been fairly
started, will form a convenient centre, where an effort will be made to improve
one or two of the best Gujarat cottons on the lines indicated above.

23. The conference of 1891 proposed another line of experiment, viz,

Wild foms of cotton. that tiietruly wiltQl cottons which occur in Sind, Réj-

A putana and the Punjdb "should be cultivated over
a series of years in localities apart from each other and in proximity, and apart
from and in proximity to cultivated cottons. The object of the experiments
should be to ascertain whether the wild plants can be improved by any system
of cultivation, and whether under cultivation they show any tendency to produce
valuable sports which by seminal cultivation can be perpetuated, or whether by
hybridization between these species and between them and cultivated cottons a
superior quality of hybrid cotton could be produced which would be fairly fixed
or less liable to degeneration than some of the cottons presently grown."

A beginning has been made at the Poona Parm. Authentic specimens of
rooted plants of Gossypium arboretim from the Punjab and of Gossypiwn Stocksii
from Sind have been obtained, and have thriven and fruited well under cultiva-

etion. SeedMof Gossypium Wightianum (the plant will not transplant) from
Western Rajputdna was obtained, and the plants which grew therefrom have
aso grown well and fruited once. These varieties have been under cultivation
strictly in accordance with the scheme of experiment formulated by the con-
ference. This year the wild cotton discovered by Dr. Watt will “be added.
These experiments can be continued on the Poona Farm for a year or two ; but
it may be foreseen that very soon there will be so great a multiplication of
plots and results that a much wider area than the Poona Farm will be required,
and the experiments would demand nearly the full time of a good botanist. It
will be very interesting to note the changes evolved from year to year by culti-
vation, &c, but it will probably take many years to get any new staple of real
practical value. Meantime, if the improvement of existing commercial varie-

ties was serioudly taken in hand, a good deal of progress could be made in a very
little time.

24.  Gram.—t is a common practice in the cultivation of gram to nip of
the leading shoots with the object of making the plants branch out more freely
and consequently flower and fruit more abundantly. To test the value of this
practice against non-pruning, two plots, each of é acre, were marked out in the
middle of a gram field on the farm. This was done when the crop was ready
for nipping, i. e. when the plants were beginning to bloom. The plots selected
for experiment were to al appearance perfectly even. The outturns were :—

The nipped plot ... .. HO geef'S, Or 275 Ibs. gram.
The other plot . t .. 88] or 218 Ibs.

.
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The operation of nipping costs nothing. Farm labourers are glad to do the
work in their own time if they are alowed to take the shoots which are removed.
Care must be taken that the plants are not cropped too much. The tops

removed are dried in the sun, and when dry can be kept and used subsequently as
a delicate green vegetable.

25. | give below the scheme of sugarcane expe-

. Sthame of sugarcane expe- i mentg initiated at MEnjri Budruk in the neighbour-
rlments at Man,lrl

hood of Poona.
1ST SEEIES.

Object:—To test the value of trashing, wrapping and tying up cane as prac-
tised at Bassein and elsewhere, with the ordinary Poona method of cultivation;
also to test the comparative value of American sugar sorghum.

Plot 1, \ acre—American sorghum.
Plot 2, \ acre—Cane cultivated in the ordinary way.
Plot 3, \ acre—Cane trashed, wrapped and tied up.

Note— The variety of sorghum which is being tried has, by selection, been improved, ,.so_that
in America the nearly mature stalks yield 15 per cent, of sugar. Ordinary canein Poona ylelds 16
or 14 per cent, sugar. The sorghum is a poor man's crop, which ripensin three months and, there-
fore, may be grown as arain crop without the assistance of irrigation. In the comparative trial,
two crops of sorghum will be grown in the same period as one crop of sugarcane. Each sorghum
crop will be directly manured. The double application to the sorghum plot to be equal tq the
single dressing to each of the cane plots.  One sorghum crop to be arain crop without irrigation ;
the other a cold-weather irrigated crop. The test to be the actual weight of gul produced.

2ND SERIES.

Comparative Manure Experiments.

Object:—To test the comparative values of such manures as are within the
reach and means of ordinary cultivators, and when the effects of the various
manures tried have been clearly demonstrated, then to determine whether two or
more of the manures used cannot be judiciously combined, so as to secure
economy without diminution of net profit. Plots each \ acre. The weight
of manure applied to each plot to be regulated by the per centage of nitrogen it
contains. Equivalent weights of nitrogen to be applied to each plot. The per
centage of other elements of vaue will be known, and any marked difference
between the crops of the various plots will, no doubt, be traced to the value oj
elements other than nitrogen.  Count will be taken of these differences, and
deductions will be made which will eventually regulate the manner m which two
or more manures may be mixed with the object of reducing cost and getting
equally good results. Poudrette has been taken as a basis, and of this manure
42 tons per acre have been given—the quantity used in the district by the_best
cultivators of sugarcane. The applied quantities of other manures have been
regulated in ratio to that of poudrette in the manner described above.

Plot 4.—Bones crushed fine (bone meal).
Plot 5—Bones dissolved with sulphuric acid.

Plot 6.—Crushed bones fermented in apit with sugarcane ash refuse
and stable urine.

Plot 7.—Fish manure (dried fish from Thana).

Plot 8.—Castor cake.

Plot 9.—Karanj cake (refuse oil cake from seeds of Pongamia glabra).
Plot 10.—Bone meal and saltpetre.

Plot 11.—Dissoved bones and saltpetre.

Plot 12.—Poudrette.

Plot 13.—Cattle dung from ordinarily fed cattle, preserved without litter
or urine.

Plot 14,—Cake-fed cattle manure preserved with both litter and urine.
Plot 15.—Ordinary town manure (sweepings, ashes (fee).
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3RD SERIES.

Plot 16.—Ratoon cane, \ acre. To test how long cane can be
ratooned profitably. The plot to be manured equally and similarly to plot 15,
and the outturn to be compared with the outturn of plot 15 of 2nd series.

Plot 17.—This irregular plot is affected by the shade of hedgerow
timber trees. It will be manured similarly to plot 15 of the second series,
and the results are intended to indicate how far cane is injured by the shade
of b&bhul and other trees.

4TH SERIES.

Object:—To test whether a less quantity of water than that usually applied
by local cultivators to sugarcane will or will not give equally good results.
Irrigation water to be given every eighth day in the hot weather and every tenth
day in the cold weather or during breaks in the monsoon rains. Ordinary cul-
tivators get canal water once a fortnight in the hot weather, and this interval
between waterings is believed to be too long. The plots of this series will be
compared with plot 22 of the 5th series, which has been similarly manured and
has been planted and will be harvested at the same time. The only difference
between plot 22 and those of this series is that a full flooding was given to the
former only as often as the canal was opened for the cultivators' fields in the

. neighbourhood, which on an averagewas once in 14 days during the hot weather.
Plots | acre.

Plot 18.—Watered with haf the ordinary supply.

Plot 19.—Watered with three-fourths the ordinary supply.

Plot 20.—Watered with full ordinary Supply, which will be actually
gauged and recorded as a basis for the supply given to plots 18 and 19.

5TH SERIES,

Object —To test at what period of growth sugarcane yields the highest
percentage of sugar. Plots\ acre each. Manured with poudrette similarly to
each other and to the plots of the 4th series.

~ Plot 21.—Cane cut and converted into gul 11 months after plantation.
Plot 22.—Cane cut and converted into gul 11| months after plantation.
Plot 23.—Cane cut and converted into gul 12 months after plantation.
Plot 24.—Cane cut and converted into gul 13 months after plantation.

6TH SERIES.

Object:—To test the effect of manure applied before plantation with the same

guantity of manure applied at intervals partly before and partly durlng growth
as atop dressing. Plots al \ acre.

Plot 25.—Farm-yard manure, all applied before plantation as is
customary.

Plot 26—Farm-yard manure, same quantity :
| applied before plantation in February.
applled as atop dressing in May.
” ” in July,
Plot 27.—Poudrette, al applied before plantation as is customary-

Plot 28,—Poudrette, the same quantity :
'kapplied before plantation in February.
applied as a top dressing in May.
J . ” in July.

Plot 29.—Castor cake, al applied before plantation.

Plot 30,—Castor cake, same quantity :
| applied before plantation in February.
i 2 applied as a top dressing in May.

in July.

| , ”
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7TH SERIES.

Object:—To test two varieties of newly imported Mauritius cane for com-
parison with each other and with the loca Pundia variety, on plots similarly and
liberally manured.

" Note,—The varieties which, have been rocently introduced are known to yield in Mauritius at
least 2 per cent, more sugar than the best varieties now in cultivation in the Bombay Presidency ;
and, if they maintain this superiority in India, the distribution among ordinary cultivators will be
a decided advantage; because a difference of 2 per cant, of sugar in cane represents a difference in
outturn of gul of about 2,000 Ibs. per acre.

26. These experiments have been begun under the most favourable condi-

tions. The field selected is specialy suitable for

oxirca selected forsugarcane g garcane,  The soil is medium black “of fair depth.
periments most suitable. - .

: It overlies murum. This porous substratum secures
thorough drainage; whilst the soil is heavy enough to retain moisture. The
field owing to a fortuitous circumstance had not been under cultivation for
several years. This makes it all the better suited for comparative manure
experiments. The expense, however, of turning waste land into a good state of
tilth has added considerably to the initial cost of the experiments. A lease of
the land has been obtained ; therefore the experiments can be continued until
definite issues are obtained. The field is in the centre of avery large areaa most
entirely under cane, and the results obtained must attract the attention of a
large number of cane cultivators. Samples of the soil and sub-soil and of al the
manures applied were submitted for analysis to the Agricultural Chemist to the
Government of India. The cane  was planted seasonably in March.

27. 1 do not now wish to anticipate results which will be reported fully

Resllts more or less ddi-  when the first year's crop is harvested, but there are

nite from sugarcane experi-  differences between plots now which are so remarkable
ments. ~ that | may refer to them.

In regard to the comparative manure experiments, there is ample evidence
_ o _ to prove that nitrogen in an immediately available
Nitrogen in immediady torrn Js fcle most ImportaNt constituent in manures
available form an important . Kn , re » ~ v
condituent of menures for . sugarcane, and that a sufficient application m
Lgacane thisform should be given before plantation. The cane
sets (pieces of cane about afoot long) evidently contain
very little to nourish the young shoots, and the rootlets must at once find a
-supply of available nitrogen in the soil; otherwise germination is uneven. This
was made strikingly manifest in the plot manured with bones. In this plot the
young shoots were yellow and evidently starved, and the germination was
most irregular.  Another plot, aso manured with bones, presented the same
appearance until a top dressing of saltpetre was given, when there was a
remarkable improvement in the appearance of the crop almost immediately. It
might be argued that the potash of the nitre was as effective as the nitrogen.
This could hardly be so, because a plot adjoining the bones plot, manured with
bones and the ash of sugarcane fermented with stable urine, had quite as
unthrifty an appearance as the plot manured with bones alone. The ash of the
sugarcane must of necessity have contained a good deal of soluble potash. The
bones, ash and urine would have been more effective if fermented for severa
months before application ; but this was impracticable thisyear, as arrangements
for the experiments were not completed until a month prior to the date on which
the cane had to be planted. For the same reason, the farm-yard manure and
cattte dung were applied before they were thoroughly decayed, with the result
that, although, according to analysis, they contained each 1 per cent, of nitrogen
(probably none of it immediately available), the young cane was starved for a
time. The check at this stage is never afterwards recovered, although, when
theland has been several times irrigated, there is evidence that even bones
become dissolved to the extent that a fairly liberal supply of plant food becomes
availlable. The practical lesson learned is that organic manures should be
thoroughly decayed or artificialy dissolved before application, or that a small
dressing of nitrogen as nitrate should be added to the soil before plantation, the
nitrogen as nitrate being necessary to give the young plant a far start. |If
germination is even, and the young shoots are healthy and vigorous, | believe
* 869-4



14

that afterwards the effect of irrigation will extract from the most insoluble of
manures sufficient to feed the crop liberally if a liberal application of manure
has been given.

28. The quantities of manures applied to all plots have been liberal, but

not more so than that afforded by the best cultivators
Comparatwa

lied. AN Ok Thexknl inthe district_ The Plots wh[c]l are least romlsm

nure 18

X Bf of mekingbone  °°™P*"e very favourably with the average cane of tﬂe
e locdly. district, whilst those™ plots which have been most

succeesfully manured stand considerably ahead of any
cane | have seen in the neighbourhood. The plot manured with fish is perhaps
so far the best, but there is little to choose between this plot and those manured
with castor cake, karanj cake,.poudrette, and dissolved bones and nitre. The
plot manured with dissolved bones aone is not far behind, and thisis encouraging
to possible future economy. Bones can be bought at a very moderate price
locally. They can be ground up cheaply under the stone of an ordinary chunafl
mill (found in every village), and the manufacture, at the Reay Paper Mills, of
sulphuric acid is now a local enterprize. The acid manufactured is weak, but |
believe it is intended to manufacture it of standard strength soon. With the
weak acid | have been able to make bone superphosphate for about Us. 60 aton,
which”l believe to be sufficiently dissolved for application to sugarcane or any
other irrigated crop.

29. The least promising plot of the comparative manure series is the one

Qugacae rdfue gpparet- ©© Ajf1 Po*®Ss A can e refuse ash and urine were
ly of little vdlue as manure. applied. The results bear out a wide-spread beliel
held by cultivators, that the refuse ash obtained during
the gul-making process is practically worthless as manure. This ash is really
the only residue left of an expensively manured crop, the crushed cane and dry
leaves being used for fud in boiling the cane juice. If this ashis proved
worthless as manure, it will be the more disappointing, because the nitrogen—the
element which is admittedly the valuable one for cane—has gone with the smoke !
30. The present appearance of the plots of the 4th series showsin the
Importance  of  auffidet  °I f°st manner the importance of giving water to cane
irrigetion in hot sseson. ottenandm gma| quantity. Frequent watering m
the hot weather is specialy important. Each of the
three water-experiment plots is far ahead of any other in the whole field, and
this must be attributed entirely to frequency of irrigation. The plot that got
the least water is the best, and | have seen no crop, except under awell, that can
compare with that of this plot. If a cultivator draws water for irrigation from
awell, he waters his crop, on an average once in 8 days in the fair season, and
he gives no more water than the crop absolutely requires. If, on the other hand,
he takes water from the canal, he knows he can only get it once a fortnight, so
each time he irrigates he literally Hoods the field. It is certain that a good deal
of this water is wasted, and it is a question whether less water would not be
actually used per acre per annum if the canal was opened every eighth day. Our
experiments are intended to prove that a much better crop than ordinary can
be grown by frequent watering, and that there need not necessarily be so much
water as usually used.
31. | regret to report ‘that the two varieties of cane introduced from
Recertly imported Maui-  JFAY"""Ys did not arrive in good condition for planting.
tius cane "¢ consignment reached Bombay in first-class order,
but during transport to Poona was delayed for aweek
owing to the breakdown of the Thana bridge. The canes heated in the truck,
and many of the buds were destroyed. Sufficient sets were, however, saved to
plant a fair area. The panes imported were much larger than any produced in
the Poona_ district. One variety is red, the other white. Each gives good
promise of being a useful introduction. The habit of growth is quite different
from any local variety. The power of tillering is enormous. A very large
number of shoots spring from one stock, and next season the sets will be planted
further apart than those of loca cane.
32. Maize—The stalks and leaves of maize when fully ripe are in India
almost worthless as fodder. In America a practice prevails of stripping the
side leaves from the stalks before the crop matures. Thus a useful fodder is
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obtained, whilst the outturn of corn is said not to be materially lessened. The
Government of India desired that the system should have a comparative trial
on Provincial Gbvernment Farms. | do not think it possible to adopt the
system with maize crops as ordinarily cultivated in India. The method of
cultivation is totally different from that practised in America. Our varletles
are dwarf in comparison with the giant varieties of Kentucky and Ilingi's, which
are planted with as much exactness astobaccoisin Gujarat. In Amerlcan maize
fields three or four plants grow together ina« hill." Each hill is 4 distant from
the next The rows, which are absolutely straight, are four feet apart baqth
lengthwise and across the field. Afield planted with such precision .can eest
be entered, and the stripped leaves can easily be carried out. But this is quite
impossible in a maize field as ordinarily cultivated in India. Therows are seldom
more than 15" apart and are not straight, and the plants stand close together in
the rows. It is quite impracticable to penetrate to the centre ot a held and
remove the leaves from the standing crop.. Such at least was found to be the
case on the two comparative plots grown on the farm. | concluded that _if
would cost more to strip and remove the leaves than the whole crop would
possibly be worth, and the experiment was abandoned.

" General Cultivation.

33, Lucerne—This fodder crop has again shown susceptibility of consider-
able damage from disease and from other mishaps. The cultivation of lucerne
in the Poona district is declining. During the last two years it has been found
that well-established thriving plantations have been attacked and completely
destroyed in a very short time by aphides, caterpillars, and by fungmd disease.
The insects swarm in such numbers that any ordinary insecticide appllcatlon
has little or no beneficial effect. Native cultivators dust the affected plants with
ashes and lime, and a belief is held that a border of carrots round a patch of
lucerne will keep away insects whilst the lucerne seedlings are young and until
the plants are well established. But even after this stage the crop is not safe.
| have seen several fields almost totally destroyed with green fly in the hot
season, recovering somewhat, however, duringthe rains. Heavy contlnuous ram
for several days will compl eter destroy this pest. Lucerne it it remains healthy
is one of the most paying crops which can begrown. But the cost of establishing
a plantation is high, and cultivators are not keen to risk the losses above referred
tof Consequently owing to restricted cultivation this fodder is scarce and dear.

34  The lucerne grown on the farm became diseased to the extent that it

. was advisable to ploughit up. | referred, inlast year's

Probable  advi _of eport, to apiece of lucerne which had become Patchy
growing lucerne and Guinea through disease and which was filled up by planting

grass as a mixed crop. Guinea grass. The mixed crop did well last year, and
has continued to thrive this year. Thelucerne plants have remained quite healthy.
Uniay be that the losses attributable to disease, & ¢, may be avoided by growing
W rnemixed with Guinea grass. This point will be deflnltely settled by actual

Jrthe current seasonY There is no practical difficulty to be anticipated.
tTehe fodder from each crop can be cut separately, and even if it were not so, the
fodder could be easily disposed of as mixed fodder: Guinea grass being as
suitable a green food for horses in hard work as lucerne iss That is the
experienced many owners of horses in Poona; and at the Remount Farm'
Ahmadnagar, | believe the young horse stock are regularly fed with Gu'nea
grass, The daily ration increases with age-25 Ibs. Guinea grass with other
food being the maximum allowance. Only one small patch of lucerne was

maintaTned during the year and it has since, been ploughed up. The results
are.—

. ; . Val Cogt of cultiva- R Ks.
Vglfeghpterdagrrg- perV?Lupeee . a;Cl?ePef tion per acre emarks.
L bs. L bs. Rs. a p.{ Rs ap.
31816 120 265 2 0 85 3 8| The crop was cut 11times in 12

months. No mannre applied dur-
ing the year, as soil was rich from
a previ ous heavy application.
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37. Sundhic Jowdri—Sundhia Jowari, grown as a rain crop on the

lightest soil of

the farm,
liberally manured : hence

gave the following results.
the high cost of cultivation -

The field was, however,

Seed rate Kate per  [Outturn of gkeen|Value of outturn

per acre. rupee. [fodder per ggre per acre.
Lbs. Lbs. Lbs. Rs. a p.
4 250 13,636 54 8 8

Cogt of cultiva-
tion per acre.

Rs. a p.
41 13 9
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38. On two fields of the farm, bajri with tur and tur alone were grown to
T . give the land a change from the cereal fodder crops
Importance of mixed crops J A A y cultivated. Tur grown aone must have
undoubtedly left the land richer and in better condition for the succeeding crop
than the mixed crop did. But the latter gave much the better returns of the
two. The tur subordinate to the b"jri occupied every fourth row, and when the
bgri was harvested, the tur branched out and soon completely covered the
ground. There is a common country saying that the more tur is trampled and
broken when the bfjri is harvested, the more vigorously will it subsequently
branch, flower and fruit. The field growing tur alone was, if anything, in the
better condition of the two. The results from each field are noted below. They
are not intended for critical comparison. They tend, however, to show that there
is safe economy in growing mixed crops.

OC'I—Ft;FBN PER ACRE. )
ind o crop, | Nameof | Seed rate Value of outurny Cot of cutve
Grain. Straw.
Lbs. Lbs. Lbs. Bs. a p.|] Bs. anp.
- Bdjiri ...| 10 188 2,376
Mixedcrop ... < | 0" |9 787 | Not weighed..|} 4014 1} 2 70
Sole crop e Tur .1 18 607 | Not weighed..., 17 8 10 18 15 10

39. Gram.—Thiscrop wasgrown chiefly for its value as agood rotation crop.
The rabi season was unfavourable owing to a scant rainfall. Two of the fields
were irrigated, being each twice watered at an interval of a month. A third small
area was not watered, because it could not be commanded by the canal. The
difference in outturn between the irrigated and unirrigated crops is rather
remarkable. _

OtTTTUEH PEE ACEE.
Seed Value of Cog of
Kind of crop. rate per outturn per cultivation Remarks.
acre, Grain Chaff acre. per acre. :
: (fodder).
Lbs. Lbs. Lbs. Rs. a p. Rs. a p,
Irrigated crop... 68 773 {Measured, 25 2 2 18 11 0 {»
not The value of
weighed. oot is esi-
Dry crop .. 69 08 Do. .., 310 4 711 1)

40. Oil-seeds—Niger seed (Khur&sni) and safflower (Kusumbi) were grown
on afield of the farm which has not recently been manured, and which was known
to be in rather poor condition. Half the field was under each crop. The niger
seed was grown as a rain crop, the sdflower as usual as a rabi dry crop.
These oil-seeds are important crops in the Deccan, and were grown on the
farm chiefly with the object of getting reliable information as to outturn from
land in no better condition than that of the ordinary rayat. The season was
unfavourable for the safflower, there being a deficient rabi rainfall, but for the
niger seed the season was quite favourable. The results, therefore, from the
latter crop are aone of value, but those from both are noted below:—

Seed rate Qutturn Value of Cost of
Name of crop. per of seed outturn per cultivation
acre. per acre. acre. per acre.
_ Lbs. Lbs. Rs, ap Rs. a p.
Safflower ... o Iﬁi 225 6 8 41 11 5 0
Niger seed ,,. Tt *, 272 11 5 0 912 6

B&69—5
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41. Oil was extracted from the niger seed in the ordinary country ghén&
The weight of oil and of oil-cake exceeds the weight of oil-seed, because watey,
is added after the seed had been half crushed, in order to give the degree 01
wetness necessary to consolidate the cake properly, so that the oil separates
properly from it. The cake consolidates by the action of the revolving pestle
into a thick layer against the sides of the' mortar, whilst the separated oil sinkg
to the bottom of the mortar. The oil isremoved by soaking it up in a mop, ana

from it the ail is sgqueezed by hand. The oil-cake is removed in pieces by means
of a short crow-bar. The results were as under:—

T
' ) Per centage
Weight of Weight of Total Weight Weight of Loss ngrc;rlltta:)ge of cake tgo
oil-seed. water added.] weight. of ail. oil-cake. " seed. seed.
I ——
Lbs. Lbs. Lbs, Lb». Lbs. Lbs. .
543 76 619 152 457 10 28 | 8415
—

Samples of the oil, of the oil-cake and of the seed were submitted to the
Agricultural Chemist to the Government of India, in order to know whether the

ordinary country mill did effective work. The results of Dr. Leather's analysis
have not yet been received.

Ploughs.

42, The Seebpore Plough.—This implement is cheap, light of draft an(i
serviceable when the soil is moist and easily moved. It istoo frail an implement
to be used on the soils of the Deccan, except during the monsoon, and even then
it cannot be used with advantage so soon after rain as a wooden indigenous
plough can. It has neither the strength nor the durability of a well-construct ed

native plough, nor has it, in my opinion, any advantage over the indigenous
implement either in penetrative power or otherwise.

43. The Madras Department of Agriculture has recently issued a ci reular
vi. TO0 , to implement makers in India directing attentlon

The ‘Snesieh Pough. A the fact that iron -turn-farrow ploughs made in
Sweden have been sold in large numbers to bona-fide cultivators in the Bellary
district, and that the demand for these ploughsis increasing. This plough is
apparently in use for deep ploughing black cotton soil. The ploughs are dc
three sizes. That which is most liked costs about Rs. 50 in India. Iti°&
strongly constructed wheeled plough of ordinary English pattern. It is fitted
with a mould board of medium length, a coulter, and a share, which is rathe* broad.
The wheels can be adjusted to regulate the depth and width of the furrow. *
have tried this plough on the Poona Farm. There is no question that it does
effective work under favourable conditions. But | am sure that it would not
penetrate the soils of the Deccan when they have set and hardened in the fair
season. It isjust at this season that a good Deccan cultivator incurs consider-
able expense in deeply stirring his fied, and uses for the purpose a heavy native
plough. | am not at al sanguine that the Swedish plough will become popular
with ordinary cultivators in the Bombay Presidency. | tried the plough on
field which had recently given a heavy crop of fodder jowari. The stubble was
strong, and the roots had a firm hold of the soil. The land was medium black.
The soil in respect of moistness was in good condition for ploughing. A farrow
8" deep and about the same width was turned. The draft was decidedly heavy
for 4 good strong bullocks. The area ploughed in a day of 8 hours was 12 gun-
thas or fo of an acre. The plough will penetrate the soil 10 or 12 inches or more
if sufficient draft power is alowed. | think the Swedish plough might with
economy be used as a substitute for, the indigenous plough in the preparation of
sugarcane land in the Poona district* It could be used at any season, because
the land is kept moist by irrigation all the year round -> and there is room

for economy in the cost of tillage, because ploughing alone costs about Rs. 25 per
acre.

44. Ramome's Turn-wrist Plough—I have found this .an excellent
implement. ‘But like the Swedish plough it is not likely to be taken
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up except by sugarcane growers. | tested it on the same fidd with the Swedish
plough, with the same bullocks, but on the following day. A furrow 8" deep
was turned. The areaploughed in 8 hours was 17 gunthas or & of an acre. The
" Turn-wrist plough" has one decided advantage over the Swedish. The mould
board and share, by aningenious arrangement, can easily and quickly be adjusted
to one side of the plough as it goes in one direction and on the other side of the
plough as it returns. Therefore as with an indigenous plough no "feerings"
are required, and the field is not ploughed in "lands " or sections, as.is necessary
with the Swedish plough. The " Tarn-wrist " is decidedly the lighter in draft
of the two. It is fitted with a wheel which regulates the depth of the furrow,
and is guided by the ploughman to regulate the width of furrow. It costs”in
England £2 7s. 6d, or Rs. 40. | hope this season to arrange for a comparative
trial, on a cultivator's sugarcanefield in the Poona district, between the Swedish,
the " Turn-wrist" and a native plough, and the results will bereported. | think
it would be unwise to attract the attention of cultivators to the imported imple-
ments, except as regards their suitability for sugarcane cultivation.

45. The American Planet Jr. combined hoe and plough | have found

_ _ extremely useful in the cultivation of Guinea grass
PFangg _Jr ,combred ap ¢ potatoesy also in the last plo‘}fjghlng for sugar-
. + . I

Eloughand bullock noe. . ;. 245 ALLUNE \V/Te}
cane and in ridging up, preparatory to planting tne
sugarcane sets. The last operation is commonly done by a native plough yoked
with four bullocks. The Planet Jr. does the work better and more expedi-
tiously. It iseasily drawn by two bullocks. It costs Rs. 33 in India

Accounts.

46. The Farm accounts have been kept distinct from Dairy and Dairy
Herd accounts. Two balance sheets are appended, showing the financial results
of each. The farm balance sheet shows that the net cost to Government,
inclusive of the Assistant Superintendent's pay, has falen from Rs. 3,716-3-9 in
1892-93 to Rs. 1,484-8-11 this year. In 1892-93, however, the net cost was
increased to the extent of Rs. 500 by cost of buildings and fencing.

Dairy and Dairy Herd.

47. The financia results of management are shown in the appended balance
sheet. The profit for the year is Rs. 2,254-13-2, as against Rs. 1,130 last year.
No interest is charged on invested capital, which amounts to about Rs. 10,000.

. On the other hand, nothing has been cr it%g his Y]ear
Dafy8000UﬂtS Qr lagt for alarge quantity of manure pfO uc Yy the

milflh cattle and the young stock. The upkeep of the young stock has again
been, costly, because orders as to the establishment of a Stock Farm were not
passed until nearly the end of the financial year. Thereforethe balance sheet is
unfavourably affected. Now, however, the young stock and dry cattle are com-
fortably housed in a new steading at Méanjri Budruk. And although the rains
came late, the grazing in the Stock Farm is excellent, and the grass reserved for
hay promises to give a good yield. Under existing arrangements | see no
sreason why the Poona Farm with its auxiliaries, the Dairy, the Dairy Herd, and
the Stock Farm should cost Government anything in future years, unless the
‘seasons prove unfavourable. At the end of the financial year there were 3 stud

bulls, 68 milch animals, and 97 head of young stock.

Increese of Dary Herd. The ™ increaged from 123 head ill 1892-93 to 170

head this year. There were 27 animals sold and 42 bought, whilst there were 50
births and 11 deaths, the latter being mostly calves of purchased animals.

48. The dairy produce from 68 milk cattle was sold during this year for

Rs. 14,701-11-3. Cattle food, fodder, and grazing cogt Rs. 9,358-6-2. The herd
was quite free from contagious disease. The dairy has proved itself a profitable
' institution. Not only so, but the sick soldiers in

o TRe Dary;a profi - hogpitals are supplied with purer and cheaper milk and
_ot£T“fd?.¥d H%mgm butter than can be optaned dsewhere. - The saving
: to Government on thi3 account is consderable. The
public are supplied from the dairy at rates fixed purposely higher than the
prices charged by private dairymen in Poona, yet daring the year we have had
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numerous applications from private residents for a regular supply of dairy
produce, which could not be complied with. Those people who have young
children appear to be particularly anxious that they should obtain milk from the
Government farm. If the Government dairy interferes in any way with the
trade of private dairies, it is because the public demand a higher standard of

[hmd fa. faTn Chry | A T J ftr)/\ 22 A PreVai|s> SOme of tho
produce gredter then the @2'"®° egtablished by private enterprize in Poona and
upply. elsawhere. Thereis no question that the initiative

, . example of the Agricultural Department has raised
the quallty standard of dairy products throughout this presidency’ and has
educated the -European public to become critical as to the quality of dairy
produce. It is perhaps a heathy sgn that butter of inferior quality is vetoed,
whilst that of superior quality is bought up readily at almost any price. In
course of time, good butter will undoubtedly be obtained in Indiaat -a cheaper
rate than at present. The extended use of improved dairy machinery has
made it-possible to make butter in Bombay and elsewhere from cream separated
in districts where milk is cheap.

At present, the advantage to the milk producer in outlying districts is con-

Trefarea:hng berefit of 1AM AN ISA A A Y reater to the dairy-
[ mehods in dary. Ma'- "¢ obtains for butter about double the
mg. ordinary price of ghi. eII made butter yields appro-

. , Ximately only 80 per cent, of ghi. Intime the profits
will be more equaized. Meantime, the owner of improved dairy machinery
drives a lucrative trade. . This is evidenced by the fact that butter made in
Bombay irom.cream obtained from distant districts is railed daily to Poona and

severd, outstatlons in large quantities, and is offered for sale in attractivelooking
pats d at bungaows, and pr&sumably is readily sold, the prlce beln(} 12 annas
a poun

T* 149 j naelieve the Government Farm Dairy stimulates private enterprize.
It also. affords thorough practical tuition free of cost to all who desire to be
properly instructed m improved dairy methods. ¢ We insist, however, that those
who come to learn must not be mere onlookers. They must work.

50. The young stock bred on the farm are commencing to come into profit.

Bresding far milk, N is premature to anticipate results. Yet the milk

yields from these young cows force the conviction that

they are Ilkely to jprove superior to their dams as milch cattle. It is the chief
object of our breeding experiments to gain that result.

51, T hpre xs vepv little to add 4 the jnformation already published in
respect of dalry cattle. | am @@ﬂam that agreat deal of success in dairying in
Effeds on dary catle of A h’nrg pon thé&hpossibibithit of forovitihg millk cattle
good feeding and good man atairly M>eral supply of green fodder during the
agaman. Wholeyear A liberal ration of green fodder increases
the milk yield, but it lowers the quality. It has that
effect at any rate in respect of the per centage of butter fat. If a fair alowance
of green fodder is regularly given, cows and buffaloes, especialy the former,
come sooner in season for the bull after calving, and, therefore, breed more
regularly than would otherwise be the case.

52. Gir cows in the Deccan are disappointing as regular breeders and as
regular milk producers.  Under the most skilful. management, they do not yield
Gir cattle. the same quantity of milk as they do in the Gir hills
.o °f K athiawar. They improve, however, when aclima-
tized. It has yet to be ascertained whether pure bred Girs bred in the Deccan
are an improvement on imported dams. When the Surat farm is started it is
proposed to continue the breeding experiments with Gir cattle there, that locality
being probably m«re suitable than Poona.

... 3. Aden cows maintain their reputation as regular breeders and deep
milkers. The record of yields reported further on does not this year afford much
Adm catle and hdf-bred J,tpfoTMa‘”n as regards thls breed, because nearly all
Adens den cows were in milk at the end of the year,

and thelr yields are excluded from the statement,
tlalf-bred Adens are regular breedersand fair milkers.
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54. Nine Sind cows bought in the neighbourhood of Karachi have done
g e well.  Several had calved and were in milk when
bind catle. brought by steamer and rail to Poona. Naturally
they went off milk during transport, and did not recover their normal yields. |
expect them to do better during the current season. All these cows calved in
May 1893, and five were giving a fair quantity of milk at the end of the year
(31st March 1894). The yield record noted in the subjoined statement is,
therefore, not complete for the whole period of lactation.  Still it compares very
favourably with that of other breeds. The best Sind cow gave in 330 days
4,864 |bs. of milk, worth, at the rate charged at the farm, Rs. 374, and at the
end of the year was still giving 9 Ibs. or 4| seers per day. Sind cattle are not
accustomed to wet weather, and in the Deccan must not be exposed to heavy
rain.
55. Buffaloes are decidedly more irregular as breeders than cows.  Jdffera-
badi buffaoes, owing to their large sze and the
ﬁta%‘f;ﬁe:d“ﬁ“h’“s most Pro- necessarily larger ration they require, are not, | think,
’ so profitable as well-selected Surat buffaoes, because
on the average the latter yield quite as much milk as the former. The two
best buffaoes were of Surat breed :—

No. 1 yielded during the period of lactation (371 days) 6,959 Ibs. milk
worth Rs. 497.

No. 2 yielded during the period of lactation (415 days) 6,875 Ibs. milk worth
Rs. 491.

The wofst buffalo (a cross-bred Deccani) yielded during the period of lacta-
tion (227 days) 1,971 Ibs. milk worth Rs. 141.

The cost of upkeep of these buffaloes did not differ materially. Surely,
therefore, there is room to believe that if we go on in the direction which we
are pursuing, and retain for breeding purposes the young stock of the best only,
we will in time breed up to a higher standard. In any case, it is a useful line
to follow on a Government farm; for, as far as my experience goes, " breeding
for milk " is entirely beyond the purview of the native stock-owner except in
Sind, where well-to-do Zamind&rs know the pedigrees of all the best cattle they
own, and are particularly proud of their best milk cows.

56. | submit below a tabulated statement which gives details of the milk
yield of cows and buffaoes in milk during the year :—

Cows.
. Number : Total "
No. Name. Breed. Date of calving. i%f gﬂ,i S. M@)Elmum A)Y% e yield. nextchltfe(;Jrf dlﬂg?ogglve.
Lbs, oz Lbs. oz| Lbs. oz
1| saiji ...| Gir . . ..| 33th October 1797 320 | 18 12| 14 12| 4736 4 | 5th December 1893
2 | Gowlan ... Do. ...| 7th October 1892 366 20 0 11 0} 4,026 8 | 16th February 3894
3| Siti ...| Do. .. 23rd October 38921 339 | 18 12 9 0| 3073 4 C‘astl c:eif ggmlsth
i September 189>,
4| Bhagi .| Aden ..., 6th November 1892 303 | 12 12 9 0 2726 8 T November 1893
5 | Chandrawal: 1 Half Aden [15th September 1892 304 15 8 10 0| 3,055 .8 %ﬂﬁ August 1893
6 | Bahuli ...} I (16th August 1892 2S9 16 12 9 121 2,800 8/ 29th July 3893
7\ Mhdisa .y i Cross { 12th February 1893 203| 8 12| 5 4] 1,165 0| 25th Jaruary 18%
8 | Batfts . "4 121t March 1893 219 | 11 O 6 8] 1424 0 | 20th November 1894
9 | Putali ...| Deccan ... 3rd November 3892 192 10 8 6 4| 3192 8| 13th October 3894
10 | Pandi .| Sind «| 14th May 1893 322 21 0 10 81| 3,369 12 | 14th August 1894
11§ Devri ...| Do. ol 21st 3893 368 19 121 12 4| 4,497 8 3rd August 3894
12 | Kousali s..[ Do. .| 6th 3893 330 22 4 14 12 3 4864 O 8th March 1894
13} Mangli ...! Do. | 11th 1893 194 16 8| 10 W | 2056 8| 13th June 1894
14 | Guljtir ... Do. ...] 12th . 3893 312 | 20 4| >9 6 2917 12 3rd July 1894
151 Amin ... Do. .| 18th 1893 318 19 8 10 10| 3,391 32§ 14th August 1894
16 | Fulchendn .| Do, . 16th 1893 311 22 4 810} 2,700 4 1st August 1894
17 | Janki  ..4 Da. wd 18th 1893 318 | 17 12 9 12 | 3093 8; 21st July 1894
18 | Piakhmi ...] Do. ...[ 25th . ,, 1893 311 | 34 8 9 14 3,083 0| 25th October 1894

No. 30 giving 4 bs. 8 ozs. of milk <m Is1; April 1894.

No., 12 , 9 , ._ ”» 3) 1
No. 15 , 9 , 12=n 3 3) 1
No. 37 6 ., .. it " 3
No. 18 v £ 3123 3y n

B 869—6
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Buffal oes.
No. Name Bresd ; Numbeie| 1o i .
reed. Date of calving. of days|Vax! MM Average Total Dateof hirth of
inmill Vields yield. yield. next caf or due tocalve.
Lbs. oz.[ Lbs. 0z, Lbs, oz
; 'lﬁf?gi]ili . Jaffgroabad... %(S)EH I3une ber 188 429 | 22 0 11 4| 4813 12 | 12th September 1894
gl Bichwa .| surti i “4th Decemb 18921 291} 27 8 14 0| 4,077 0] Ist September 1895
Y| Ewa ol Do i e DECMDer 1890 4371 25 4| 11 5| 5026 8| 28th October 1894
5 | Kh&idi ] Do. | 20th 3 : 1892 465 [ 29 0| 3012 | 50)8 O | 28th November 1894
¢ | Chandani ] Do onf PhJanuary 1893 436 | 24 8| 12 9| 6483 4| 18th November 1894
7| Gendi il Do gihjeoem & 18921 342 | 22 0] 12 0] 4,113 4| 30th April 1894
& | Mohan 7| Bo o N e 1892 3671 30 81 1816 6959 O [ 15th June 1893
o1 Keshar ol Do ool Tath Jomoary 18920 451 | 21 81 12 8| 5624 8| 29th August 1894
10 | Bhori v Do, ool 20th Jamec Y 1893} 399 4 2012 11 9| 4592 10| 22nd October 1894
ol I R S e November 192 4151 29 0| 16 9| 6875 12 [ 20th October 1893
2 { Tuftta o Do, - il 2oth Sontompe 1892 191 | 23 0| 1311 2635 0| 34th September 1894
3| Thaki o Do wf 2 Septembef 18920 328 | 19 Of 12 6| 4,072 O 30th October ~ 3893
wlLai o) b | SothSeptember 1899l 333 | 23 0 1330 5299 0| 13 th February 1894
15 | Asnan . Do. 20thNugub 18924 436 | 22 O 12 3| 5323 0 18th January = 1894
16 | foura .. Do. T} 30th Dovember 1892 497} 13 8} 9 8| 4,695 8| 20th November 1893
17 [ Blloi | Do sornDecember 1892 280 | 1512 | 1015 | 3067 12 | 22nd August 1894
18 | Mukhran -] Do. v T5th Janis 18921 2911 23 01 13 7) 3930 6| 7th December 1893
19 | Mahitdh o Do .| 2ndieptember 1893 441| 13 8| 8 6| 3697 32| Not covered,
20 | | adi oo % June 1892 250 1712 10 14 | 2726 4| 24th September 1S93
2 | Anandi s Do *l o1st 3 1892} 315 22 O} 14 6{ 4513 30 | 15th September 1893
2 | avdi ol Do v 2istdune 18921 318 | 24 8 13 5| 4,232 32 | 28th September 1893
23 | Lahiri | Deccan .o 7th March 18931 378 | 22 4| 1012 | 4,084 4| 2nd November 1894
2 | Dovali ot B8 o 2BthAUQUSt 1802 346 | 19 O | 13 4| 4,598 0| 3rd November 1893
5 | Ingalat ol Do .o 20th December 389} 254 | 17 0 1210 3212 4 6th March 1894
% | Zendi o Do v 2{thDecember 1897 316 { 12 4 "7 1] 2230 32| 3rd October 1894
27 1 Mi w20 et OthAugust 1802 350 [ 13 8| 715[ 2773 4| 15thJune. 1393
% | opda v Cross .| 19th December 18971 260 | 17 0 3337 4
Chandri .| Do. 2 1} 3 15th December 1893
29 s 14th December  1892( 430 17 0| g 9| 3757 6
Dasrath .. Do. j 11th November 1894
0 | K ] 7th January 18931 449 16 0] 11 4) 5044 8
Hira s+l Do, ] 21st Januar , N«b covered.
y 1893 2271 13 8| 812 3971 32| 15th February 3894

No. 4 giving 51bs. of milk on Ist April 1894,
or AN 6 Y] n
5 » »

L n ”

£o. 15 , 4,80z n "
No.18 , 4 ,40zs " "
No.29 , 7 ,, 40z

5. The average number of days between two cavings were as under —

Jafferabadi buffaloes .

Surat do. .. - o ggg
Deccani do. are . 548
Crossbred do. . o 483
Gir cowo .. . 457
Aden do. ver :. 381
Cross bred Aden cows... . .« 342
Cross cows e . 483
D_eccani do. e 699
Siud do. v 445

9. Bdow |, give the average number of pounds of buffao's milk required
to meke 3 pound of bytter during each month in the year. It will be noticed
that a |ess quantity of milk is required to produce a pound of butter in the hot
N when green fodder is scant, than during the rains, when it is more plenti-

ful:—
Month** Milk in Ibs.
April 99
May an e 99
June 11-6
July 11-8
August ., s 121
September 12-2
October™ ... was 121
November ... wee 110
December .,. 110
January .ee 111
February... 10-2
March .. 10-9

59. | ?ive below a good»formula, obtained from the dairy expert Mr. Reven-
ger, tor making butter cofouring: .
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tut 4 ozs. ground annatto seed into abottle. Pour on the annatto seed
XIxa - - rectified spiritsufficientto cover it. AIIowthemixture

acoolsnge{/esls%Jrlnngx the seed and spirit with If¢ pints "o qwtg 0 hr ! "Bl
(til) oil. Boil the mixture until al the spirit is evaporated, stirring constantly
toavoid burning. When ready keep in atightly corked bottle and use as required.
The spirit effectively dissolves the colouring matter from the annatto seed. By
boiling, the spirit, if pure, is entirely volatilized, and the colouring matter is
transferred to the sesamum ail.

60. Buffdo's butter requires to be artificialy coloured, because in its
natural state it has a blue white colour, which detracts from its market value
In the estimation of Europeans.

61. Sheep.—A small flock of Deccani ewes are being crossed with a Dumba
ram. The experiment has not progressed sufficiently to report results, but I have
watched with interest Captain Morgan's experiments at Ahmadnagar, and | can
without any hesitation say that his results are most encouraging. There is no
doubt that the cross from well-sdlected Deccani ewes by the Dumba ram are
remarkably (];ood mutton sheeEI with frames deep, wide and near the ground with
avery far fleece of .wool e ewes are a smal lot sdlected from the Bhadgaon

Farm rock before the fam w'as sold.  The appended table shows the increase
‘since.

62. Establishment—My Assistant, Mr. Kelkar, has proved himself a capable
active farm manager. Mr. Kanetkar, my clerk, has had the opportunity of
gaining a good deal of practical knowledge during the year, and will, | think, be
a usgful man for more responsible work in time. The other subordinates have
given satisfaction.

| have the honour to be,
Sir,
Your most obedient Servant,
JAMES MOLLISON,
Superintendent of Farms, Bombay Presidencye
Kirkee, 28th August 1894.



APPENDIX'.

Blance Sheet. of the Poona Farm, 1S93-94.

Receijts, Amount. Expenditure. Amount.
Rs. a p. Rs. a p. Rs. a p Rs. a p.
To sde-proceeds of farm produce of 1893-94—
Grains ... 5114 10 By rent of land 122 0 0
Oil-seeds .. 17 8 0
Fodder crops . 155812 10 Assistant Superintendent's pay 1358 0 10
Potatoes .. 280 5 7
Glil(jagri) 900 Establishment pay 526 0 0
Miscellaneous recelpts W2 8 0
Fue ... 300 Horse allowance N 240 0 O
Niger seed il # ... 17 4 0
Niger seed oil-cake ... 1211 1 Travelling alowance 8412 0
Fruits 25 9
2145 6 1|By ordinary expenditure—
To vaue of fam produce of 1893-94 unsold on
31st March 1894- Labour and cost of upkeep .of fam buIIocks 2019 1 9
A. Since sold—Grains 20813 5 Skilled labour - ... 27 10
Potatoes 211 6 Purchase of manures.. 184 1 9
Fodders 69 5 9 ., seeds for sowing 200 0 O
Cotton I 4 e , dead stock 136 2 0
Fruits 015 O stationery and service stamps 33 59
301 7 8 Miscellaneous . - 52 5 0
B. On hand—Grains 69 0 O Irrigation charges ... 12212 0
English potatoes valued at 520 0 O Petty improvements ... 21 4 3
Jowari fodders growing and 2801 1 6
nearly ripe 160 0 O
Cotton 23 6 8 By purchase of live stock... 200 0 O
Fibres . 714 0O
Lucerne and Ginea grass— By transfer of implements from Bhadgaoo Farm
vaue of growing crop and valued at ol e 1347 0 O
established plantation 290 0 O
1070 4 8
"To value of manure supplied for sugarcane experi-| Tota 6,678 14 4
ments at M&njri cns 120 0 O
To increase of live stock ., 160 0 O
To net increase of dead stock S 1397 3 0 |By extraordinary expenditure—
Total ..\ ... \ 5194 5 5\ Part oi initial costin starting sugarcane ex-
periments at Man™ri 726 5 6
‘Tonet cost .4  ...e 1484 8 11
Cost ai iencing and \yu\ldmgs 497 9 0
Total \ ...... \ 6878 14 4 \ L2 1 6
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APPENDIX 11.

Dairy Balance Sheet for the year 1893-94*

Income and increase in value of Stock. Amount. Expenditure, Amount.
Es. a P Rs. a. P«
To sale of milk and butter, the produce of farm By concentrated food bought e 5235 2 9
cattle... i .| 11,701 11 3
, fodder bought ey . we| 2,929 9 3
., rent of grass land ... .. ey 974 1 9
», sale of milk tins and jars ' - 1515 7
,, hay-making expenses e 219 8 5
., labour .., . . wo| 1,998 6 10
., sale of live stock e e e 327 6 0
, water-rate . . . 27 00
_ ,, Cost of repairs and incidental outlayd
Butter on hand on 31st March 1894... rs 35 0 0 incurred for management of dairy and
dairy herd e vl 1,529 9 11
, purchase of dairy utensils, &c. ... 126 4 0
Value of hay in stock e o 625 6 3
., . do. live stock 1497 1 6
. : Butter on hand on 31st March 1893, but disposed]
Increase in value of live stock ™ il 1,256 6 6 of during the year . v 69 8 a
Total ..| 14,606 14 5
Profit 2,254 13 2
Total 16,861 11 7 Total 16,861 11 7
tfote<--Th& depreciation in va'ue of dead stock is held to be balanced by purchases made during the year (Ri* 12C«Q)i
APPENDIX 111.
Valuation Statement.
STOCK ON HAND OK STOCK ON HAND ON
31ST MARCH 1893. 31ST MARCH 1894,
Description. Increase. Decr ease.
No. Amount. No. Amount.
Rs. a p. ‘Rs. a p. Rs. a p.
Working bullocks N | 160 0 O 6 320 0 O 160 O O
Total ,,.| 4 160 O O 6 320 0 O 160 O O
Dead Stock
Farm implements 48511 O -ee- 1881 6 0| 139110
Officefurniture o 63 4 0] .. 6412 O 18 O
Total 54815 0| e+ | 1946 2 0] 1397 3 O
e

» 869—7
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APPENDIX 1V.
Dairy Herd.
IKCREASE. Drcexisn. YALTATION.
Re-
Strength T Btrength é:l_:m; Increase ot
Description, %n rzllhlSt Purchased fgrapesé- .ﬁnsrlu? on 18t decrﬁgzscglfrtaf
1893 1\ fers | Borm. | Total, | Sold. | Died. | 10 | rotsl | 184 | ABHI| 1508, 1804,
red. ing bul- )
locks.
L J—
Ra, Rs. a p| BRe & P
Stud bulls s 3 1 ey 1 1 - 1 3 3 140 60 0 0 +20 o 0
Cows F 20 20 2 , . 2 32 | 32 705! 2061 5 6 +135 5 8
Heifers - 10 e 3 3 7 T 185 220 0 0O +36 o0
0
Bull calvesees 1 11 3|17 8| 2 10 21 | 21 05| 265 0 o +160 ©
e
Cow calvesss e 1 2 13 16 5 3 8 19 19 85 976 0 O +180 0'.
_________,...4-"""
K
Total .| 49| 27 [ a0 | &7 | 16| 5| s | 24-] a2 | 82| 1200] 208 5 g 1761 B
- -l __-_._._-’f
Bvffal oe$
. [
She buffaloes - 361 1 f .oy 111 w |1 36 | 36 | 3500 | 200 0 0 —650 O
. 0
Heifers . . . . - m|..|n e | 1|1 o0 0 ¢ +240 0
Bull buffalo calves - 19 11 11 9 2 i1 19 19 120 120 0 O
. . 0
She buffalo calves.| 24 1| w12 1| 4| |16 20 | 20 95| 100 0 o 579
Total ... 79 13 22! 3 |1 € | 11| 28 86 | 86 | 3906( 3490 0 O —%
b e
| 000
Dairy cart horses.-. 2 .. v 2 2 90| 10 0 0 —
i e
' 90 a
Total 2 - . 2 2 190 100 © 0|= 0
' _____.-—"""
APPENDIX V.
The Sheep Flock.
__,_—-—.-'-’-‘-ﬂ’.
INCREASE. DECREASE.
. S.tresr;gth Strength Valuation*
Description. e on 1st 1894,
tember April 1894
1893.  {IPurchased. Born. | Total. ! Sold. | Died. Tr;atr:jsfer- Total. '
| . i ______,_..--—"""-—'
I
Bs. a P-
Breeding rams e . 1 1 . ».. 1 160
Ewes hidd 20 - ‘e < 1 o o0 1 10 67 00
Female lambs « o « 1 13 13 2 . 2 12 18 0 O
Male lambs . 5 5 Foe 5 10 0 O
_-—l-"-"
Total 21 1| 18 | 19 3 3 57 | 116 6 0
"
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ANNUAL REPORT OF THE GOVERNMENT EXPERIMENTAL FARM,
POONA, FOR THE YEAR ENDING 31ST MARCH 1895.

No. 236 oF 1895.

From _
J. W. MOLLISpN, EsQUIRE, M.R.A.C.,
To Superintendent of Farms, Bombay Presidency ;
coLone. C. W. GODFREY,
Acting Survey Commissoner and Director,
: Land Records and Agriculture, Bombay.
KirJcee, 6th July 1895.
SIR,

| have the honour to submit the Annual Report of the Poona Farm for the

year 1894-95.
SEASON.

2. The character of the season was somewhat unusual. The total rainfall
was nearly average, but wag not wel distributed. Very little rain fel before
July. Inthat month the fal was abnormaly heavy. Sowing ogeranons, which
began late, were much interrupted, and in the Poona district the earliest sown
crops were damaged to the extent that they had to be resown. Throughout the
Deccan, and especidly in the districts where cotton is the staple crop, the season
was digtinctly unfavourable. During August and tember the rainfal was
light, and crops generaly suffered owing to the long bresks between showers.
In October there was h rain when it was not- wanted. The rainfal at the
end of the month damaged, to a very serious extent, crops which were cut and
lying in the fields or were ripe for harvest. The grain sprouted in the ears.
B4 in the Deccan and rice in the Konkan suffered most in thisrespect. There
was no grazing until late in July, and for severa months before this the rates
for cattle food and fodder were very high. « The season for grazing was very
short on grass land which we refited. No rain fel in November or December,
&nd on dry-crop land rabi crops were poor. This did not materialy affect
the @*ges on the fam, cand water being available to help late sown crops.
Imported English potatoes, owing to the heavy July rain, rotted in part
before they germinated. Bari was damaged by the October rain, but other
crops did not suffer much, chiefly because a consderable area was under fodder
crops which were in part ready for regping earlier. Some of the fodder crops
got over-ripe because they could not be regped during the continuous
rain of this month. The heavy rain helped the grass left for hay on the M njri
stock farm and a very good crop was obtained.  On the whole, the season for the
fam w”'s favourable. '

3. The fallowing table compares the rainfdl of the season with that of

1893 and with the average of the preceding nine years.—
Rainfall Return.

LS8 L8,
: Average of
Months. Rainy Rainfall Rainy ‘Rainfall (lgégfoyfggé_)
days. in inches. days. in inches.
May, 1st fortnight . : oo Y )
Do, 2nd do. ... 5 3+*36 1 0-22 3( 1-98
June, 1st do. ... 7 2-26 7 202 1] 5gp
Do. 2nd do. ... 12 12-27 4 0-94 ’
July, 1st do. e.. 8 | 1-31 9 797 ]. 810
Do. 2nd do. ... 10 1-02 7 7-35
August, 1st do. ... 12 3-67 3 -1-10 1 304
Do. 2nd do. ... 8 0-52 3 166
September, 1stdo. ... 11 0-71 4> 1-65 1 636
Do. 2nd do. ... 5 1-24 4 1-60
October, 1st do. .., 5 341 3 4-07 } 612
Do. 2nd do. ... ¥ 7 3+86
November, 1st do. ... 3 0-51 . } 185
Do. 2nd do. ... 2 0-52
December, 1st do. ,.. e } 045
Do. 2nd do. ., . .. oo
Total ... 88 30-80. 52 82%44 33-77

B 433—1
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4. The following table shows the areas under different crops during the
year under report:—

Satement showing the Area under Cultivation, 1894-95.

Crops. Area. Remarks.
A o

Béjri and. Bdjja .... s 4 29 | Note—Ot the total, 13 acres 2
American sorghum w| 0 15 LR e hrice bropped
Potatoes 5 22| whllit 7 acres 25 gunthas were
Gram .o 5 17 1| under perennial crops.
Ginger 0' 10
Turmeric oo 0 12
\_/egetables e » M 0 28
Guinea grass, &c. °s 7 25
Lucerne “* . . 0 &}
Various fodders... 34 21

Total ,.| 59 24

The above statement does not include about four acres under fodder crops and
onions which were not ripe at the end of the year under report. It will be
observed that part of the land was thrice cropped during the year. This can be
managed, because we have alarge supply of cattle manure, and alarger area

would have been so treated if a better supply of canal water could have beea*
obtained in the hot weather.

EXPERIMENTS..

5. The farm affords no great scope for cbmparatrve manure and oth'e%

) experiments on account of the uneven character o
The fa_rm- nitable for

com merte bt o2 n V1= chiefly utilised to grow fodder crqp*
can be usefulij employed 201 the gaivy rattle. " The mprovement ot™ the iaju<'-’¥,
otherwise. ' supply in the Deccan is of very great importance. ,

think we will be able in time to estimate correctly tne
value of loca varieties for fodder in comparison with varieties introduced from
other districts andfrom abroad.  Thevarying character of the soil on the fern*
will help theissue, in asmuch as trials can be made under a variety of conditions.
Thereis good hope of supplanting inferior varieties by good varieties, the latter be-
ing introduced from other districts. There are very great differencesin the quality
of both the grain and fodder of the same crop indifferent districts of the Bombay
Presidency. Thismay in part be due to natural conditions over which the cultiva-
tor has no control, butis not entirely so. | have made an effort to get this year
for trial as many varieties of Jowdri(Sorghum vulgare) as possible. It is the most
important grain and fodder crop we have. | have obtainedin the Presidency more*
than sixty kinds, and the difference inthe appearance and quality of the grain
from different districts is most remarkable. Each sample of seed has been
sown, half for a seed crop and half for a fodder crop, my object being to select
Q- from the ripe crops the best heads from the best
Sdedtion of ss=d grain VarieiJes and from the best fodder var|et|e$-
The seed obtained in this manner will be of undoubted purity. The best fodder
varieties are intended for continued cultivation on the Poona farm, the best grain
varieties for the Surat farm, where;, when started next year, the improvement ot
seed by selection will be made a speciality. In addition to the fodder question,
the Poona farm is utilized to study and improve the milch breeds of India, &
The ob eots- ammea at on. €St native practices, to test exotic crops; and crops ot
the farm. * " other districtsnot known in the Deccan. The compa-
_ _ rative value of leguminous fodder crops suitable for
rotation with cerea fodder crops has been under trial for some years. A little
has been done in the improvement of seed by selection and in the distribution of
seed, dso in comparing manures and in trying implements. The selection and
improvement of seed and comparative experiments with manures, have not been

atempted to any extent *t Foak \ A v Q \ t 0'\S\W M % foll\fc 80. *

1. 4 selee. : . i o .
A Dol dor ApBuratWis )i M BijUUe for comperdtive experi
> and this work will be started there in a systematic manner next year-
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Fodder Experiments.

6. The results of trials in former years proved that some of the sorghums
generally cultivated are, when sown thickly, exceptionally good fodder crops. |
referred last year to the superiority of Sundhia Jow&ri, a distinct variety of
sorghum (cernuus) introduced from Gujardt. Its superiority depends upon
its yielding heavily and at the same time in producing long thin stalks which
can be fed with little or no wastage. A considerable quantity of seed was
supplied last year to the Superintendent of the Remount Depdt farm,
Ahmadnagar, and he was so satisfied with the results, that | obtained for him this
year 5000 Ibs. of seed (enough to sow 100 acres). There were a number of
other applications for small parcels of seed.

7. Sundhia Jowari was compared with NilvaJow&ri (the best local variety),
American sugar sorghum (Sorghum saccharatum),
Sundhia Jowari, Imphee, Imphee or African sugarcane (Sorghum saccharatum),
N;:Vgcfro"r‘]’%’ gg;qga”lufﬂ: and Teosente (Reana luxurians). The plots were '\
gar orgnum, acre each and fairly even. The area was double
cropped in the previous year by a cereal in the kharif
season and by a well manured potato crop in the rabi season. No manure was
given in the year under report, the field being in good condition. The crops
on these plots were, like most of the other rain-crop fodders on thé farm,
sown lateein July and were sufficiently matured to be harvested early in Octo-
ber. Rain fdl more or less during the whole month. There was abundant
grazing at thistime and there was no need of other green fodder for the dairy
cattle; consequently it was decided to cure the fodder into Icadbi, although, if the
_ unusual character of the season had been anticipated, the decison would have
been otherwise. The rain was so heavy and so incessant that the crops were
lodged and harvest belated. During breaks in the rain efforts weré made to
harvest the fodder crops before they became over-ripe. This was only partially
successful. The Dutch barn on the fam proved specially valuable. The half
dried Icadbi was carried to the Dutch barn and stored there whilst rain threaten-
ed and was brought out to dry in fair weather. Under the circumstances it
was impossible to prevent the mixing of the crops of different plots and different
fields, and the outturn results which | report are only approximately accurate.
The bundles or sheaves from each plot or field were counted. Twenty bundles
from each plot or field were selected as av@rage and kept separate until sufficiently
dry for safe' storage. The outturn results are based on the dry weight of
these bundles and on the supposition that average bundles were selected. |
am amost certain that the bundles selected were as near as possible average ;
and although the outturn figures are in round numbers, they may be accepted
as approximately accurate without any hesitation.

8. | tabulate below the results of the comparative fodder plots giving
seed rates and the yields per acre, the cost of cultivation, and the value of
outturns:—

Seed [ Outturn Cogt of Vaueof Rate
Crop. rate per Iger Acre. |cultivation | outturn per Remarks.
Acre. [[Dryfodder)| per Acre. | per Acre. | Rupee.

Lbs. | Lbs. {Rs a pjRs. » py Lbs.

Sundhia Jowdri—
(Sorghum cernu-{ 75 8960 |15 13 4 68 14 O 130 |Crop sown on 29th July.

us). Reaped while in full

) flower on  7th October.
The crop suffered more
than the other compara-
tive crops during the dry
weather of August and
September. The seed
rate being high, the pro-
duce was of exceptionaly
good quality, the stalks
being very fine The’
green fodder gave 49

P« 15_{ ¢ jj o

days




Seed Outturn Cost of . Value of Eate
Crop, rate per | per Acre. {cultivation| outturn per Remarks.
Acre. (Dry fodder)| per Acre. | per Acre. | Rupee.

. Lbs. | Lbs. |Us a pJRs. a p,| Lbs.
Imphee—Afri can

Sugarcane—

(Sorghum sac{ 75 | 11,220 119 10 7| 74 12 00 150 |Sown on 29th July. Reap-

charatum.) ed when in full flower on
7th October. The stalks
were not so thin as those
of Sundhia. The fodder
Weas of fine quality. Im-
phee is apparently very
succulent in the green
state. The green fodder
gave 37 per cent of dry
fodder after drying 1&

: days.
Nilva Jowdri—e Y

(Sorghum wul~ 65 18,200 17 13 0113 12 G 160 [Sown on 29th July. Reap-
re) ed on 5th November.
It was ripe for fodder in
the third week of October,
but owing to the con-
tinuous rain harvest was
delayed three weeks
Meantime the crop lodged
and got over-ripe for the
best quality of fodder.
American  Sugar
Sorghum—

(Sorghum sac-f 70 ] 19200 |17 7 0120 0O 160 | Do. do. do.
charatum.)

Teosente--
(Reana luxuri-| 20 6,690 {17 14 0, 37 2 O 180 «Sown on 29th July. Reap”

ans) ed on 5th November.
The fodder was very
coarse, yet the crop was
not over-ripe for fodder.
Germination was uneven
and the crop made very
dow progress during the
dry weather of August-
September. It improve
ed during the rains .er
October. It evidently
requires a regular rain-
fal to keep it thriving.

e

3. Theresults reported above are to someextent unsatisfactory, because ow-

ing to the character of the season they are not strictl

Ardyds of the &ove comparable. General deductions can be drawn whic
tebulated results. are of iraportance# We may conclude that Sundbia
Jowdri, although it yielded a finer description of fodder than any of the varieties
tested, suffered more from drought than the Nilva or the American sugar sor-
ghum or Imphee. 1| have in a former report noted that it is more subject to
rust and to be lodged by rain than the local varieties. Although the Sundhia
results were somewhat disappointing this year, there is no doubt it is one of the
best fodder crops that can be grown on good land in good condition in a year
of good well distributed ‘rainfall. The American sugar sorghum yielded un-
commonly well, and its feeding value cannot be doubted, as the stalks When
nearly ripe contain about 10 per cent sugar. Like Imphee (which is aso rich in
sugar) it is very succulent if cut at the flowering stage. Sundhia Jowari and
"Nilva are much less so.  The Imphee results are considerably better than those
| reported last year. It was then grown as a hot weather irrigated crop. The
inference is that it does best in the Deccan as a kharif rain crop. It, like
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Sundhia, maturesvery quickly. Teosente (Reana luxurians) is an introduction
from South Africa.  Its value as a useful fodder plant may be discounted. It
yields well in a season of good rainfall: The field must be in good condition
for Teosente. The seed should be dibbled at the rate of 2 to 4 Ibs. per acre.
If drilled, more seed must necessarily be sown, and the seedlings require to be
thinned out to a foot or fifteen inches apart. The crop tillers freely, is exhaus-
tive, and produces in a favourable year a great weight of fodder, which is how-
ever coarse, the stalks being very thick and woody.

10. In my last report | comPared fodders according to their green weight.
Some foddas more suwcor- ' "8 ° @ wide range in the percentages of water
lent then others The dry found in various fodders’in their green state, and the
waght the corect beds for  dry weight is the correct basis for comparison. This
comperison. standard will be adopted henceforth, or at any rate
the loss by dryage will be determined, Thisyear in the comparative plots we
were only able to compare the green and dry weights of Imphee and Sundhia,
the other crops being over-ripe when harvested.

11. In my lastreport | showed by actua figures the importance of sow-
Thi ) . ing sorghum fodder cropsthickly. | pointed out that
fodde‘f];aonp‘z thin sceding ., Aick se'edin% increased the outturn and improved the
_ _ pared. quality of the fodder by making the stalks thinner.
Ag?am this year we had comparative plots to test the best seed rates for the
Nilva and Sundhia varieties of Jowari. During the dry weather of August-
tember it became clear that the plots were uneven.  The lighter soil of the
field suffered most. | do not report the figures, because they are unreliable.
But | concluded from the appearance of the crops of the farm this year and
during the previoustwo yearsthat thick seeding succeeds best on deep black soil in
good manurial condition with average well distributed rainfall. It does very
~wdl on Ii?ht'land if the rainfal is sufficient and the land in condition.
If the rainfall is deficient or if the crop through a period of drought, a
thinner rate of seeding would give probably better results on good deep soll and
certainly better results on thin red soil.  On thelatter description of soil, athickly
sown crop withers much sooner than a thin sown crop durin% prolonged
iods of dry weather. Compardtive tests are being again made this year on
ight soil and on deep black soil.
12. The average outturn &c. results from all the fields on the farm of
NilvaJowari and Sundhi Nilva Jowéari and Sundhia Jowari are as under. The
hN'dXiO?anargd%gram“&Op'g results are from rain crops only, and the weight of
" outturn is for dry fodder :—

Seed Outturn Cogtof | Vauedf Rate
Crop. rate per Acre |cultivationf outturn per Remark s,

ge (Dry fodder)| per Acre. | per Acre. | Rupee.

L bs. Lbs. {Rs. a piRs. a p| Lbs.

Nilva Jowari (Sor-l 54 | 6604 126 10 044 0 0O 150

ghum le%grv%ri 33 | 5005 {24 1 038 8 ( 130 |Vaued a ahigher rate on

Sunsdcf;riah . account of its better
r(1uus(");. e qualty.

13 Inlast year's report a smilar comparison was made of these fodders.
Last year the outturn weights were those of green fodder. This year's results
-are not comparable with last year'sfor other reasons also.; but the results of both
years tend to show that on the good land and the inferior, land of the farm, if
taken together, thereis little to choose between the two varieties. It the farm
conssted entirely of good deepland, the Sundhia would, | fed sure, givethe best
results. Both these varieties succeed only moderately well as cold or hot weather
irrigated crops in the Deccan. . In Gujardt, Sundhiais extensively cultivated in
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the hot weather to supply fodder- in May and June when other fodder is scant

and dear.

14. The following results were obtained from Nilva and Sundhia sown

Nilva and Sundhia as ...
weather irrigated crops.

side o sideon a

comparatively even field. Seed was
SO\" <* the 13th March 1894. The Sundhia was
ready much the soonest, being reaped for fodder

between the 21st and 25th May 1894, whilst the Nilva was harvested for

fodder between the 30th June and 18th" July :—

Outturn Cosdf | Vauedf -
Crop. _per.Acre cultivation | outturn per | Rate per Remarks,
(Dry fodder).| per Acre. Acre, Rupee.
Lbs. Rs. a p{Rs. a p. Lbs.

Nilva 639 |36 5 0(42 7 0 150 | The Nilva was watered
oftener than the Sun-
dhia, hence the extra

sundhia 4411 130 8 03315 0 120 cost of cultivation.

15. The above results are poor considering that the crops were regularly
Hundi Jowari. frrigated. | think it is probable that Hundi, a

- .- Deccan variety of Jowdri, which is now under trial,
will be tound to do better as a hot weather crop than either Nilva or Sundhia.

16- Guinea Grass (Panicum jumentorum).—The results this year are
much the same asthey were last. .In both years they were unfavourably affected
by a_short and irregular supply of water from the canal, especialy in the hot
weather. At this season Guinea grass requires afull flooding™at least every eight
days, whereas we cannot get water oftener than once afortnight. Although Guinea
grass has no dead season, it grows with far more vigour during the rains than at
any other season. In the year under report the rains came late and the Guinea
grass did not recover the ‘check of the hot weather until July-Augtist. Then
tne outturn at each cutting was more than double what it was in the hot weather.
A considerable portion "of the farm crop has been purposely planted aong
borders under fruit trees, also on lands adjoining the irrigation- channels, where

Gunea grass gown under | . crop9 and in- A
condiions “ufavolrdble  to s where other crops would not thrive. \>™
other crops. of the chief advantages of the crop is that it thrives

, . well in such situations. Durino- the hot weather it
was observable that the crop produced much more undér shade than it did
in the open. It is not likely that this would have been the case if there'had
been a tull supply of water for irrigation.

17. | think | may state definitely that it will pay to re-plant Guinea grass

Replantation of Glineagrass i ?en '® Potation is established about three years.
neoessay after threeyearss " 1"® "°P was originally planted in regular rows it is
: " ' unnecessary to change the area. Sets chopped oft
trom the old stumps which occupy the ridges may be planted at the correct
distance .apart m the furrows ; and when the new sets are fully established, the
old..root stocks may be removed. When this is done the new sets should be
earthed up and then they occupy the ridges. Furrows for the irrigation water
are thus formed, one between every two rows. If this method of plantation
is ad-opted, the old root stocks will yield some produce whilst the vouno- planta-
tion is becoming established. - 27

18. The results for 1893-94 and for 1894-95 from fully established planta-.
Gnineagrass outturn restlts  J'°"° a™ tabulated below for comparison.  This cannot

unfavouradly affected. b accepted as indicating the capabilities of the crop

. when grown under more favourable conditions. The
produce is valued at 200 Ibs. per rupee, the rate at which it is charged to the

A A IS often t0o net for Other
Sltuation

dairy cattle :—



veu. | Kaleper | outurn | Value o autturn Gos of e Remarks
Lbs. Lbs. Es. a p.j Es. ap.
189394 ..l 200 { 21,295 106 7 0| 8111 0O Three fields cut ten times and
two nine times.
189495 ..| 200 | 21,112 105 9 O] 45 10 O Thecost of cultivation is less

in 1894-95 owing to lighter
apeFIicaions of manure. Four
fields cut seven times and
two six times. :

"19. Mauritius Water, Grass—This grass was obtained from* Ceylon, where
for . it supplies the chief fodder for milch and other cattle.
e o T 7 1ownlying  Agiits name implies it likes alow-lying damp situation.
) It is sometimes caled Buffdo grass. The farm plot is
situate under one of the distributing water channels. The soil is continuously
moist, sometimes wet. No other cultivated crop would thrive in the same situa-
tion. The plot is only one-tenth of an acre, but it iswel enough established
now to afford cuttings for planting out a large area.  The only other suitable
area on the farm is at present under ordinary grass. | intend to break up a
portion of this land in the current season and plant it out with water grass.
The method of propagation is very simple. The stalks are cut into lengths,
each length having two or three nodes. Broadcast these sparingly and cover
lightly with soil. The stems root at every node and as the plant grows the
lateral stems root* down'to the soil at the nodes. From the nodes straight
stems shoot up. The grass grows very thick on the ground, and when ready
to cut stands 18 inches to- 2 feet high. Cattle likeit. The plot on the farm
yielded four cuts, the outturn being as under :—

Plot Yield per Plot. | Yield per Acre.
’ (Green fodder.) | (Green fodder.)

Acre. Ltis. Lbs.

o 5,002 50,020

20. Flat Pea (Lathyrus Sylvestris).—The unfavourable opinion given in
. former reports as to the utility in the Deccan of the
A compleefalure "Great Fodder Plant” must be reiterated. The
plants, gradually died out on the plot of the farm until only *a scattered plant
here and there remained. When established about two years and a haf:| had the
few remaining plants grubbed up. They only cumbered the ground, for they
yielded absolutely nothing of any value as fodder. A large quantity of seed
was sold in India at exorbitant rates by the accredited agent of the grower,
chiefly through advertisement and laudatory notices in the Press. The agent
at one time published his intention of starting a" Great Fodder Plant" farm
in the Deccan, but evidently wiser counsel has prevailed since.

21. Mr. Keventer, the dairy expert, supplied me with some Egyptian clover
seed which he brought from Egypt. The trial was
Egyptian Clover. practically afailure. The seed germinated all right, .
but the seedlings made no progress. They grew into dwarfed plants just
like the vetches, sainfoin, and other leguminous crops of England tried on the
Poona farm several years ago. It is useless persevering with an exotic fodder
v aned. crop which does not under fair trial succeed at once,
because in India we have a large number of really

good indigenous fodder plants both cereal and leguminous to select from.
22. Good rotation is as necessary in growing fodder crops asin ordinary

) cultivation. The sorghums and millets yield heavily,
Véue of good rotation. but they "I\ not thrive unless they are regularly

alternated with a good rotation crop. In thelight of very ancient practice both
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in India and elsewhere, and in the light of recent scientific investigation, legu-
minous plants of the papilionaceous sub-order are the best crops to rotate with
cereals, because, to put it briefly, they enrich the soil with nitrogen which becomes
available as plant food. The number of leguminous crops cultivated in India
which can be referred to the papilionacesB is most remarkable. The growth of
these crops in rotation with cereals or as mixed crops has probably done more
to maintain the fertility of the Indian soils than any other cause. It is by no
means difficult to . select from these crops, several of which are suitable as
fodder in their green state and are at the same time useful for rotation. We
are chiefly interested in testing such leguminous crops asin their green state are

good for milch cattle. Chola (Dolichos catiang) and

Chola (Dolichos catiang), Va (Dolichos lablab) each give promising results.
va (Dolichos lablab),

both  Both do well in the rains on any kind of soil with
gfggs fodder and rotation g ffiient rainfall, but best on good deep soil. Each
o _ crop if it grows wel form's a thick matted mass ot
vegetation which completely shades the ground and smothers al surface weeds.
Thisisa point of specia vaue, for, the succeeding crop requires much less weeding.
Vdl"does well in the cold weather without irrigation on deep black soil if the
late rains are favourable, and does exceptionaly well under irrigation at this
season.  Chola, on the other hand, does not. Our results indicate that Chola is
better than V&I as a rain crop on any kind of soil, Va isthe best in the cold
westher with or without irrigation. = At this season this year Chola practically
faled, whilst last year an irrigated crop in the hot weather gave 50 per cent
more produce than V£l (see Report for 1893-94). Both these fodders in their
green state are greedily eaten with little or no waste by milch cattle.

23. The following tabulated figures show the raiu crop results. The es
timated value is the rate at which the fodder was charged to the dairy cattle —

I
Seed Cogt of culti- Value of
Outturn h Rat t
Crop. -rai%rpgr per Acre. vatl&%r:e[.)er out'tAuCrrr;.per F?u%e%? Remarks.
I—
Lbs. .Lbs. Rs. a Rs. a | Lbs.
Chola ... . ..| 40 | 12,080 | 16 14 48 5 250 | Figures —not intended
for critical comparison.
. Crops grown side by side
va .. . 47 1 7998 | 19 6 32 0| 250| insome fields, but oil
uneven.
___——"""'.-

24. Lucerne (M edi eago satlya) —This excellent fodder crop is so susceptible

disease and other mishaps in the Popn
diSUSkKA SS dlstnd-t at%/he aea aoppad Wi a{)to Pd«»»J f

ment. %d less every year. We have made efforts to ooka
the damage done by fungoid disease and insect pests,
but so far with very little success. The fungoid disease attacks the roots, ana
light dressing of copper sulphate applied to the soil during rain has no effect in
checking it, and the insects svarm* to the extent that they are very difficult t8
deal with. | have noticed in former reports that if lucerne is grown as a mix*
crop, it remains longer healthy than if grown aone. This fact was |Ilustrated
in several lucerne plots which had become patchy through disease and were
filled up with Guinea grass sets. The lucerne revived in a remarkable manner,
and the mixed crops have done very well. | kav
Probdde ad/ertage Of sown lucernea”alnwith the obiect of testing definite-
Noa ™  * the comparative value of lucerne and Guinea grass
? ' as compared with lucerne alone. The experiment i
not yet advanced sufficiently to report results.  If we can prove any advantages
the cultivation of Guinea grass as well as lucerne will extend particularly -i"
the vicinity of military cantonments. It is certain that Guinea grass is nearly
as good a food for horsesin hard condition as lucerne is, and it is probable that

a half-and-half mixture of lucerne and Guinea grass would be superior to either
alone.
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*25.  American Sugar Sorghums—in the appended note of sugarcane

experiments at Manjri, | have explained that the
;l'é/vo Anpgicen varieties of American sugar sorghum will not likely prove a use-
£r »'rdS« cK " ™A™ ftd sugar crop for the Deccan or for any part of India.
b ad Cdlier. nNogho N varieties under trial-Amber
and Collier. Thereislittle to choose between them either asto the percent-
age of sugar they contain or as fodder crops. As fodder rain crops they haye
each exceptional merit, butif sown inthe cold weather neither of them succeeds.
Nature asserts her sway in an extraordinary manner. In the year under report
we sowed sorghum for a cold weather irrigated crop. It was clear that only a
portion of the seed germinated. Many of the seedlings soon died dff, the others
made no progress. The field was severa timesirrigated. The small amount ot
produce was reaped, the land ploughed up and harrowed. It was leftin this
condition until the first rains of the current season, when the seed left in the
ground germinated, and soon the seedlings.in rows could easily be seen. The
same thing occurred with Teosente (Reana luxurians), another exotic crop,
the seed in each case being the produce of the rain crop reaped about a month
before. Even in the case of indigenous crops new seed does not germinate
well,

26. We sowed asrain cropsthe two varieties of sorghum. The chief object
was to get seed. A portion, however, of each crop was cut earlier for <mz-making.
Apparently the sorghums contain the greatest amount of sugar m the staKs
when the flowering stage has passed and the seeds have not yet formed to any
extent. If there was any hope of the sorghums proving useful as sugar crops,
this point "Would be thoroughly investigated.

27. The sugar results from the two varieties were as under, the product
being molasses :—

Weight of - Value of
Variety of Sorghum. M olasses per Molasses per
Acr«. Acre.
Lbs. ‘Rs. a
Collier 1174 36 11
Amber . 1072 3 8

28. In comparison with the abové, | show below the combined values of
the two varieties for seed and fodder. The fodder being dead ripe is valued at

the chéap rate of 300 Ibs. per rupee. | regret that the fodders of the two
varieties were not separately weighed :

Dry fodder per Seed per Acre. Value of outturn
Acre. . per Acre.
Lbs. Lbs. . Rs a
Collier and Amber ... 12457 457 55 13

29 The seed of each variety islarge and plump, and should, as food grah1

command an equal market rate with the red and

s probebly @ yeUoy Varieties of Jowa>i so largely grown in the
useful food grain. Southern Mahratta Country. The sorghums have a
decided advantage as grain crops, because the grain head takes theformofa
graceful drooping panicle on which birds can obtaln ng foothold, . lue crop
Requwes no watching if there are fields of Jowari or Bgjri in the vicinity.

Experiments with Grain Crops.

30. Bxuro and Bajri (Pennisetum typhoideura).—The giant Bdjro, of

Gujardt was again compared with the deshi variety
The giantB*j,o of Gujarat of B&ri. The crops were grown side by side on

compered with the indigenous  |ao(j wj1j co ua(J previously grown potatoes. The Soil

Bgri of the Deccan. wasl O exceptionaly good condition. Each crop

was grown from selected seed, t. e. fromthe seed of the largest and best filled
B 433—3
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woud b b ovopionany, gt e, os T souls his yor
. ¥ good if the crops had not been more or less
ia;;nag:ﬂy:aheanﬁg? Qrilg;nliz?y 51[.'81‘:‘1' Each crop was badly lodged and harvest
, . ¢ grain sprouted in a good many ears lying
:ﬁgmis;sghe %rgund. ) I compare th the following table t]:ﬁy resul?; }of ethis §9&r
oxponses we lo no go?pare cost of cultivation in each year, because extra
apense E;e };110111!':8 this year to prevent damage by birds whilst harvest was
yed, ca plot was only nine ESS There was no other crop near
| ] : u

which it was neces :
works out high, sary to watch the per acre rate of watching

’ Outturn per Acre, 1893-94. | oytturn per Acre, 1894-95.
Crop. .
Grain. Straw. Grain. Straw.
T ———

Lbs. Lbs. Lbs. Lbs.

B4ro
Bg}ri e e 1080 5,250 1738 6,666
820 4,812 1,031 6,133

.31. In each year BaJ](]o has shown adeleded advantage over Bajri. lam
Bijro seod distributed to 0PeTul that the distrik
cultivators, "~ been made to selected ¢
Will De p<rmanently beDeficia : ||
keep the seed pure. | do not think, ho J | «the cultlvators'Wllf
: > wever . cwrd e/ W LoveF e
superior to B&jri unless the land on Achrt 1 187 e wn is o 4 P | i fair
Continuance of _selection ¢0ndition, ﬁh’e selection of sed from - each I\/rclalriety
%11;} I_lﬂtl’l%reemg ofB&jroand Will be conti, g yo b di i t
jri seed, Y in .
' | :I;?‘ enc’“s-a”B?J "P to a higher standard, at the
) A v “ e enllo m&y also improve: There aie
very few varieties of B! 'HI'-\él'nTla-'te’a)r@'(sency. | knoW of only one other
giAnother superior variety of  °°*M\®® %>se referred 'to above. It is a superior
n> JIA.S”.aety the, cultivation of which is ailmost confined to

good cultivation. ~ The Brake* n” i“ So of  theKaira disterict noted for its
the deahi variety of Guiar? %if~ "-""?°" '2'n¢"and petter filled than in
cultivation is limited to , small arpfTilS?alselargers and cqngidering that its
by selection and possibly from , 117 7*# 70 PO doubfeifewas recent]y “obtained
believe to be pure and wfll tesufin, f® plaat< 1have obtaing seed which |
Bari of the Deccan, on litht'so  Z \ ™™\ Year doagh Bairg  and the
ep mixed black soil.
: which iz extensively grown
White and red Tur (Caja- e - jardt, was com h d
sds ‘T - he red-seede
nus indicas) compared. by, :fii.l;ch is the o&néy sorlz ] tthe BDBGGan-
vasa a mixe Cro Wi o
The Tur occupied every fourth r T w_Kgh vaneties branched out wel af/t\er the
Bajro was reaped in October buT the ¢3 Tup ¢
Each variety was ripe about'the same i, -~ a8  n UDeven than the whit6>
each variety yielded as under «— R P-ctive of the B"jro produce,

Qutturn of Pulse

White Tur ,,, ) per acre, Ibs.
Red Tur 540
respective merits of the varieti o 328
. b . arieties are p .
flitg l::itlaf.be 'ﬂltfnc{mtai,lalts t]i;e“ mtinued in the gﬁrri;aggl_zeagszzge ]%'
i e 'ur has n_¢ th ’
red indwated above. The pulse olhhe wiite Tug 15 ? ® a dvaQtage quar the

best In quality. however undoubtedly the

3. Gram (Cicer arietinum),—T" )
leading sh oft the

The ontturn from Ln To g shoo _
nipped graw (olJ[pak i Pranching ang the formation of moe, | o ~=S9Urage
e ReeGE et I g yepgans Loy ke
uning no t ' the farm gervants
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will do the work in their own time, if they are alowed to take the shoots which
are removed. Care must be taken that the plants are not cropped too much.
The tender shoots when sun-dried are stored and can be -used at any time as a
delicate vegetable. The results of this year and last are tabulated below for
comparison. In both years the crops were irrigated. Some of the pods did not
fill this year owing to cloudy weather at flowering time, otherwise the crop was
exceptionally good.

Plot.

Outturn of

Pulse per Acre,

1893-94.

Outturn of
Pulse per Acre,
1891-95.

Lbs. Lbs.
The nipped plot 1,375 1,325
The unuipped plot 1 090 1071

This year the test was taken on doiJole plots selected in two fields.
Experiments with other Crops. |

34. Brinjals. (Solanum melongena),—One or two market garden crops

P, " are _grown on the farm every year chiefly with the
uarden crops grown annually. T ii o/ 1 JJ.

nox R object of getting reliable mformatron as to outturn
results, and for purposes of demonstration to the agricultural students attending
the College of Science. Brinjals occupied \ acre and the area was divided into
three plots. The Variety grown was the large long purple sort. The seedlings
were rarsed in a seed-bed and transplanted into hills 3 feet apart in each direction.
masa a . The plots were manured respectively with fish manure
anpaa Ive menure expen+  i@ngygiyprbbefee phentetisinranekear tes & tnpedobsstage
Saltpetre was subsequently applied-as a top dressing
to the hdf of each plot, and itseffect was seen to be
remarkable. It is probable that the potash of the
nitre was the most effective ingredient because we
know that potash manures are specially useful for potatoes and tobacco, both
near relatives of the brinjal. The results were as under —

Saltpetre (nitre) as manure
gave remarkable results. The
probable reason explained.

Kind of Manure. %ua%r:rtriteypecr)f Out'&ucrrr; per Cu?t(i)\?agfon Voeﬂtutir) rf1 - Remarks.
Acre. ) per Acre. per Acre.
Lbs. Lbs. Es. a Its. a.
Fish 1451 |\ 16322
Nitre 433 1) ’ 1386 3.25 > » Comparable.
Fish 1,451 11400} 79 9| 2273
Dissolved bones 1,651 '
Diss0 %L |y w0l 2411| 2332 } o
Dissolved bones 1,651 7,882 165 2 1572
Cadtor cake ... 1488 |;
calo o || 15080| 182111 300 10 } o
Castor cake ... 1488 7546 | 81141 150 7 '

35. The variation in cost of cultivation between plots is almost entirely
due to drfference in value of manures applied. The

The dfedts of the dffaret  cogt wag the same Otherwise except for gathering the
manures andysed. bririjals Which varied with the outturn. The most
effective and at the same time the most economica dressing is fish with a fair
application of nitre.  The nitre is exceedingly dear in Pooija, yet in this case it
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paid well to use it. The inference is that where crude nitre is cheap it could
with every advantage be used for this crop.  Nitre with dissolve® bones gave
a slight profit; dissolved bones alone a loss. Dissolved bones did not pay
because it is now impossible to produce this manure in Poona except at a proni-
bitive rate. Bones owing to export demands have trebled in value in three
years. Weak sulphuric acid is made locally, but it isnot cheap. » In fact.it is
almost as economical to use imported strong acid. Bones or dissolved bones
will certainly not pay for any crop in the Poona district as long as other mare
effective manures can be obtained at their present market rate. No doubt the
export of bones is a drain on the agricultural resources of the country, but uncle

existing conditions it need not be deplored. Nitre added asatop dressing to. tn®

castor cake plot doubled the outturn. The application of nitre was greater th

it was intended to give, through a misunderstanding as to the exact area o

plot at time of application. Probably a lighter dressing at less cost would ¢ haye
been equally effective. Still an application costing about Ks. 100 per acre (at tne
exorbitant Poona rates) increased the value of outturn by about Us. 150 per acre,

36. Potatoes (Solanum tuberosunT).—This crop occupied about five acres
Risk inimporting English in the kharif season. The sets planted were tne
vaidies first generation from imported English seed” J/°
origina stock was imported in October 1893 specialy for direct distribution to
cultivators. But the potatoes arrived in Bombay in such bad condition that DO
distribution was made. Only about one-fourth of the consignment was found to be
. . good. The produce of the rain crop of the year under
' "Q,Lstrrbutron to cultivar reportwasdrstrrbuted at full market rates to cultrvatora
in every. potato.growing district in the Presidency .an
aso in Sind. The supply available for distribution was not nearly sufficien
to meet the indents. This was chiefly due to a poor crop owing to an
exceptionally unfavourable season. Long before rain came, the potatoies
began to sprout, and in anticipation of rain we began to plant towards t '
end of June. The potatoes were planted whole, because it was known "a‘V
rain did not soon confe cut sets would undoubtedly shrivel up or rot, and it *“e
raiu was heavy, the cut sets would aso probably rot. The rainfall of July "&*

onrablo exceptionally heavy, and many even of the wn™
forotato™ "A VptAoes rotted inde ground. 'The crops g*>*»£

light land succeeded best. The river rose to a neig
'seldom, if ever, reached before, and flooded a portion of afield, so'that the crop
there was entirely lost. There was some appearance of the Ring disease-*
the crop, but »every precaution was taken to remove diseased plants ‘as tne”
were seen to wither ; and moreover, when distributed to cultivators, tubers gs
the apparently healthy plants were carefully selected. | believe the potatg *
which were distributed were mostly sound. The results have not been *RO"1 0%

aphlep ArtS - al districts where the was distrib

e TIR 211 T, W e GAEFERGG . st Uiy
tributed. Bechardas Vihandds Deeai of Nadiad reports a WI{-,
between the English varieties and the indigenous &a ¢
In each case the English potatoes gave better results than the indigenous sor 3
one English variety, « Supreme,” doing exceptionally well. A good report na
been received from Sind. In the Poona district the cultivators who got Engtish
potatoes from the Department three years ago were keen to buy, but we had to
send many away disappointed. Three or four times the quantity sold could
easily have been disposed of. In the face of these facts, it might be asked why
Why shodd not the distri-  S"°U'? *°t English potatoes be imported to a large
bution on a large sde of . extent “tor direct distribution or be grown on <jo\eiu
|§1 potatoes be under- inent farms and the increase distributed. The answer
tak is that cultivators could not afford to pay more than
half the cost price of imported potatoes. Moreover, there isthe risk of the
consignment being destroyed during transit; and there is the certainty that
although newly imported potatoes resist the Ring disease for a little, they
succumb to it in the third or fourth eneration.  Our. efforts towards cixeck-
E'f:%té made 5 check tHe nagt rsfur;l oid drsease havealready been fully reprgrt

Indian potato disesse e | 'eg'«t that | cannot suggest any srmjf,‘
treatment beyond what has been tried aready..
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per sulphate applied with the irrigation water was certainly effective to a
considerable extent, but it is costly and requires careful application, and the treat-
ment would require to be general to be effective. The disease is more rife inthe
: Poona district than in any other part of the Presidency,
Cultivators-responsible for  the reason being that potatoes are here taken in such
prevaence of potato diseese.  rapid succession on the same land, that disease germs

harbouring in the Boil attack each succeeding crop.

The effect of the disease has been so disastrous in the Poona district that culti va-

tors have stopped growing potatoes to a considerable

maA probdble amdioraing extentan@ plant onions instead. If this practice be

uence. Jgenerally adopted, the fields will get clear in time and
sound crops may probably be grown again. :

37. Therain crop results on the farm were as under. The varieties were
supplied by Messrs. Sutton and Sons, Reading, England :—

Seed rate | Outturn Cost of culti- Value of out- Remarks.

Variety. per Acre, | per Acre. | vation per Acre.| turn per Acre,

 Lbs. Lbs. Rs. a p.| Rs. a p.

A— Grown on light land,
field not much damaged
by rain—

Windsor Cadtle vl 1,920 7981; 155 4 0| 332 8 0 1Vduedat24|bs
: per Rupeg, the

I price a which

f’ the . potatoes
[ wee sold to

Early Hegent «| 2014 8902| 159 4 0| 373 6 0|} cultivators.

B.s—Grown on other fiddg

condderably - damaged

by rain— :

E)grly Regent W 1886 | 3824 | 137 7 0| 159 5 0

Supreme. ... w 139% | 5050| 13310 0| 210 7 O D
Machless - ..| 15%4 | 180| 13911 0 7513 0 - oo
ltalian potatoes ..., 2,085{ 2610| 162 7 0| 108 12 0 _

38. Potatoes propagated from Seeds.—I reg?ret that the seedlings which

| raised from the absolute -ssad four years ago and

Falure contmued to propagate from the tubers since, have
becomeaffected with Ring dlsease and there is now no hope of their being

useful varieties.

39. Seeping Potatoes before Planting.—The Commissary General, Bombay
Command, requested that the effect of steeping potatoes before plantation in a
solution of nitrate of potash and sulphate of anmmonia might be tested. The Com-
missary General sent the following extract from the Indian Agriculturist :—

" According to the Australian, an enormous yield of potatoes was obtained in one of
the districts of Mebourne in the following way. The farmer used sound potatoes of
medium sze and planted them whole, first ploughing the ground very deeply. Before,
planting he steeped the tubers for 24 hours in a bath composed of sulphate of anmonia and
nitrate of potash of each 6 Ibs. to 25 gdlons of water, then adlowed them to stand for 24
hours before planting. The result was that there were 30 to 40 large potatoes on each stalk
and alittle patch 16" X 9' yielded 180 Ibs. net, being equal to 24 tons 6 cwt. and 18 Ips. per
acre. An adjacent plot of ground was planted in the ordinary way and gave a yield of

- 7 tons per acre.’

40. | can conceive no rational explanation why potatoes treated as above
should yield better than untreated potatoes, excepting that the steeping might
kill germs of disease and the nitrate of potash and sulphate of ammoniawould

. collect more or less in the eyes of the potatoes as the solution evaporated and

1*438—4
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when the eye-bud and rootlets began to grow would be at hand to stimulate the
plant into active growth. If, however, the tubers were sprouted (as they -
generally are when ready to plant), it is questionable what effect a strong solu-

tion like that recommended might have on the tender shoots: It might destroy

the shoots and aso the germinating power of the potato. | make this %% y

tion because not a single potato germinated on the farm when treated according

to the formula recommended. The tubers which were steeped were more O
less sprouted. They were planted in alternate rows with untreated potatoes Q_

the same variety. = They were not planted under favourable conditions. = A heav

rainfall came soon afterwards, and a good many of the unsteeped potatoes rottec
in the ground. .

41. | see from arecent report in the Agricultural Journal of New S"‘%ﬁl
) ~ Wales that many farmers who tried the steeping iég
Seping usuoosssu in , solytign Of standard strenq:'gh reported c~ompl

Australia™ and New South 1ny T - ™ iR, v- , Q™iL Wales
Wades failures; whilst an officer of the New boutn pesults
Agricultural Department got the following ymber

from weaker solutions and from non-treatment. In each case the same n
(33) and the same weight (3 Ibs.) of tubers were planted :—

Outturn.

«alf srength ... . 22 lbs.
Quarter strength ... ... 19
Water only v 20,
Not treated . .. 26

42. The Commissary General, Bombay Command, reports the foIIowingj
results at Mhow, Neemuch, and Deesa .—

Outturn from Outturn from

Experiments undertaken S(tﬁm ungf%?g*ﬁj'
by Commissariat Department ‘seed rate. *APON
only partially successful. Mhow ... English seed L 114 fgﬁd) 70 fow |

: English seed ... 43 fold /No conipara
Neemuch... { Country seed % . 26 fold\ tive plot.

Deesa { Ené:jelig] and Simla }97 fold 59 fow.

It is reported that- only about half the seed germinated at Neemuch. . T::]e
English seed was supplied from the produce of the rain crop of the Poona taﬂing

and at date of plantation could not have been sprouted, or if so, only to a tn
extent.

43. A further experiment will be undertaken on the Poona farm *° P"Z‘E
the effect on sprouted and unsprouted seed, also to test whether a solutio
weaker strength gives better results than one of standard strength.

44, Small areas_of ginger (Zingiber officinais) and turmeric (Curcu_ma' ?0\{3\{;

o ) were grown. The season was unfavourable, n
and turmeric not successiul. ;. *2., ., I _do niltturi
being grown with the object of getting accurate «“"

figures of a good crop.

Cotton.

45. Inmy report of 1893-94, | detailed a considerable length the P4

of experiment formulated for the improvemenﬁjeld

Improvement of indigenous i hdigenouS vari€ties of cotton at a Conference rhe
vaneties: in 1891 under the orders of Government.  of
Conference proposed as one line of experiment that the truly wild ~ ~ ~
cotton from which the improved cottons originally sprung " should be cultiva *
"over a series of years in localities apart from each other and in proximity are-
" apart from and in proximity to cultivated cottons. The object of the °/R,_
" riment should beto ascertain whether the wild plants can be improved y
"any system of cultivation and whether under cultivation they show ampe
"tendency to produce valuable sprouts which by seminal cultivation can g
" perpetuated or whether by hybridization between these species and between the
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" and cultivated cottons, a superior quality of hybrid cotton could be produced
" which would be fairly flxed or Iessllableto degeneration than some of the
"cottons presently grown."

46. We have had three wild forms (Gossypium Stocksii from Sind,
, o G. arboreum from the Punjdb* and G. Wightianum
Wild cattonsof Inda from  Western R%ufaEna) under cultivation for two
years. We got seed of a fourth wild form recently found by Dr. Watt in
sKathidwdr, but none of the seed germinated. The wild forms are under
cultivation strictly in accordance with the above scheme. Bat there is nothing
to report of practical value. The seed produce-in the first year (except that of
G. arboreum) faled to germinate. Each wild form fruits and flowers freely.
But | do not see that the lint is any better than that produced when th& -
plants grow in their wild state. The behaviour of wild cotton plants under
cultivation provides no doubt an interesting botanical study. But if the chief
. object is to improve existing staples, there is little
onT]i-:éEiﬁoﬁgnt of cotton  joypt that much more progress can be made by
r ) selection of seed and the careful cultivation of our best
commercia varieties.

47.  The Surat farm when it is started next year .will afford scope, in an

important_ cotton district, for taking up the question

The improvament of locd ot cotton |mprovement in a systematlc mftnner We
varieties of cotton to be

darted systematicdly at the ™%y accept the fact Jfrom previous experlence that if
Surat fam. is a mistake to meddle much with any variety indi-
genous to a district. The only hope of improvement

appears to be in the selection of seed and in the distribution of seed of the best

local variety, the best local variety in Broach and Surat being that which the

cultivators find pays them best.:
48. The cotton in Surat is to dl intents and purposes pure. In the
. vicinity of Surat, Dr. Watt, though he walked through

p\]uzl:at cotton pft'ﬂlCdW mileg Q£ AN cou/\ N find ft AN A differing

) , from the reco(qjmsed type. We know that cultivators
Thecaultivators dffeatide iy the Surat ol ectorate recognlze several varletles
between varietieswmch bota- u* . i

1
nicdiy are practically iden Whi¥nor Watre Gemined were closel related bota
tical. nicaliy to the deshi variety or ailmost identical.
A variety caled Ldlia is cultivated to a considerable extent atNavsari (Ba-
roda) and doubtless its cultivation will extend because
of $Ib'SShT SSir " aultivaors find it pays them wdl to grow it, and
cotton buyers are keen to get it because the staple is
long and fine. It is probably one of the best cottons in cultivation in' India.
With the object of having pure seed for making a beginning at Surat next year,
Efforts to sclect and edi- | oObtained last year a small quantity of seed by
gree cotton seed. P selecting the biggest bolls from the most vigorous
growing plants in a good field. This has been grown
one year at the Poona farm, and alongside the Ldlia | sowed seed of the deshi
variety-of Surat obtained by picking the best bolls from a single plant, the
plant being selected on account of its size, its branching habit of growth, and the
numerous bolls it carried. According to my judgment, the lint was of fine
quality. | aso selected from a number of plants the best bolls | could find,
always choosing a well grown plant with numerous bolls. This also was sown
on the Poona farm; and the seeds of the crop grown from it from the single
plant seed and from the Ldlia seed have again been sown on the Poona farm
-in separate plots. As the crops ripen | will go through them and again select
the best bolls from the best plants, and | hope to have selected seed of undoubted
purity to begin with at Surat next year.
49. Thisyear's crop grew vigorously and yielded wel, but the Iint IS
. decidedly inferior to that produced at Surat. * The
Degeedion of Surat  fe § coarseor harght T 38 aj" Q:ontlnues however

cotton m the Deccan. .
Iong. I th| nk the coarseness may be due to the pI ant
being cultivated away from the soft sea breezes of Surat, in the dry and bracing"
atmosphere of the Deccan. The crop at Poona took longer to ripen than at
Surat, most of the cotton being picked in March and a good deal of itin
April and May.
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e et Ig IS cleardthﬁﬂ cotton lends itsdf stubbornly to

itself sflfbmd to |I aw ™9 e inroduction of a good variety -
|nto a di

change, dlimatic or otherwise. strict where inferior cotton is grown may

: not aways be advantageous.

SUGARCANE EXPERIMENTS AT MANJRI BUDRUK.

50. | give in Appendix |. a detailed note on the sugarcane experiments at
Manjri. The experiments cost approximately Rs. 4,000 in the first year, The
expenditure includes heavy tillage expensesincurred by and ﬁad to the previous
occupant for bringing the fiddld from waste into good tilth, rent for 1" years,
qgmtal outlays for sugar-crushing mills, boiling apparatus, centrifugal sugar

ner, tillage implements, &c., and the cost of new varieties of cane from
Mauritius, The expenditure in future, except for chemicd manures, will be
ordinary tillage eerndlture and | believe the cost to Government' will be
trifling. It is not likely that receipts will exceed expenditure, because the area
is divided up into permanent smdl plots, the cultivation of which is necessarily
greater than of an ordinary fiedd. Moreover, the roadways and divisons
between plots take up about onefifth of the whdle area. Weeds must be kept
down on this vacant land, and the'tillage expenditure on it is fully as hea/y as
on the land under crop.

OBDINABY CROPS NOT EXPERIMENTAL.
51. The following tabulated figures give the results for the year:—

OUTTUBN PEE ACRE. va of -
ivati ue outturn
crop. Principal Stug/\alor Cost gfercxlttzlr\é?n on per Acre.
product. by-product.
Lbs. Lbs. Rs. a p. Rs. a P
B4jri (Pennisetumtyplioideuni) and 751 4,384
Tur (Cganus indicls) ... 379 ;I_ 24 13 0 5 2 0
B&jri done . ee | 382 5,850 33 2 8 6 6 0
Gram (Cloer arlethmm) 673 350 18 13 0 2214 0
! - ! ——

52. The above crops were grown for the benefit of rotation. The EN™

and Tur were grown to fest a fieid which had been

The necessty of resW ™g@r iirighlion for some years. |lit.is wdl kpowp

mixed bkck soil from irrigd """ black land in the Deccan requires occasional rebb

tion_ from irrigation, otherwise the crops become sooner or
later unhealthy.

THE DISPOSAL OF NIGHT-SOIL.

53. This year | undertook on behalf of the Poona Cantonment Committe®
The Allahabad shdlow-bed " experiment in the direct application of night- soil
system of disposd. °" cultivated land. The method of application *'&%
’ what is called the shallow-bed system. Itis, | believe,
practised successfully on the Allahabad grass farm. Beds are formed along one
side of the area to be treated. The beds must be sufficient in number and
extent to receive the night-soil of the following day or nio-ht. The beds ar,
best made moderately small, one for each cart-load of night-soil. TP s}
inside the bed should be dug up and loosened, so that the liquid part of the
_night-soil soaks at once into the soil. If the beds are small, the semi- I|<I“(1
night-soil as it escapes from the carts distributes itself equally. "It should be
covered immediately with three inches of soil, the soil being obtained by dlg-
ging .out the beds necessary for the reception of the night-soTl of the following
day. ‘When sufficient soil is removed to cover the night-soil properly, '°¢
bottom of each bed should be dug up to loosen the soil. If the beds are properly
prepared there is a guarantee that the night-soil is also sufficiently covered,
consequently close supervision is not necessary. One inspection each day to
see that the beds for next day's night-soil are properly prepared is all that is
necessary.
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54, The Poona night-soil carts have each a capacity of 200 gallons; pro-

bably on an average each cart contained about 120

' The quantity goplied per  gaiionsorsay 1400 Ibs.  Approximately 200 cart-loads
acre- . L. . .

wergtapplied per acre, and it is certain that this was

equivalent to 100 tons and probably 120 tons of mixed solid and liquid human
excrement. '

55. The night-soil was applied between the 23rd June and the 9th July.
There was hardly any noticeable smell when the
No unsanitary conditions  night-soil was covered #jith the necessary quantity of
soil and in a day or two there was nothing offensve or unsanitary.
56. On the 29th of July, Jowtlri for a fodder crop was broadcasted by
hand in the furrow behind a plough and covered by
n The figdld of expaiment “e soil moved in making the next furrow. The night-
fatourSer A Se3Sen U™ il Jayer could be distinguished by its characteristic
slate colour, the colour of poudrette. There was
absolutely»no taint or odour on its exposure at the surface. It had been buried
3 to 4 weeks. The experiment did not get afull and fair trial because {a) the
‘land was secured by the Cantonment Committee too late in the season to get
the full benefit of the rains; (b) the land was of light character and was unsuit-
able for growing any crop in the fair season without irrigation, and no water
for irrigation was available; and (c) the season was unfavourable, the rains
came late, and there were long breaks of dry weather most trying for all crops
on light laud and particularly so for a crop forced by a heavy dressing of
manure.

57. The crop throve vigorously as long as there was sufficient moisture

in the soil and with timely showers would have been

Outturn results. ery beavyj DUt it withered as it matured. It yielded

1,133 bundles per acre of fv air fodder worth about Rs. 45. Rain came imme-

diately after the crop was harvested. A second crop from the previous crops'
stubble grew, but was comparatively light

53. The practical utility of the system on good soil in the Poona district

for ordinary dry crop cultivation is doubtful, because

systhie practical utility of the -poudrette is saleable at a very high rate and moreover

digtrigd011AULIU A 200Da  is more porighle than night-soil and more easily applied
as manure. In* the Poona district the system might
be economicaly applied for the cultivation of sugarcane and other valuable
garden crops where irrigation facilities exist. Cultivators of sugarcane do not.
hesitate to tise Rs. 200 "to Rs. 250 worth of manure per acre, which is mostly
poudrette carted from Poona. Unquestionably if the shallow-bed system of
disposal be carried out unsanitary conditions are minimized. All the same, few
people would like to see the system adopted in"the vicinity of a populous centre,
certainly not within a radiu3 of three miles, and the cartage of night-soil
that distance in various directions, even at night, would be seriously objected to
by the public.
IMPLEMENTS AND MACHINERY.
59. Ploughs— went to Adoni, Madras Presidency, speC|a|Iy to see a
trial of "turn-furrow ploughs on black cotton soil. Two agents of rival firms
showed the advantages of their respective implements.

60. The Swedish turn-furrow plough specialy strengthened was tried for

the deep ploughing of black cotton soil set and fissured

A trid o_f Sveddh ad |, hefa[ysason. Ploughs made by Messrs. Massey
Indian mede ironTumfarow cg. d jyja(}ras were SO trled There is no need
Ploughs at Adon, Madras NOAN AH

OpitioaUy- thafc need be
said is that they did good work over the greater portion of a field ; but part of
the work was scamped in a manner which | will particularize further on. The

" indigenous plough of this part of India did most m-

The indigenous Flough as  ferior work when tried against the turn-furrow Bloughs

s a Adon an inferior the -game anumber of palr (sx small pair) of bullocks

implement. eln(r NN M |nd|genous plough IS by no

;means an effective implement ° It is in penetrating power and otherwise greatly
B 4335
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inferior to the heavy indigenous plough of the Deccan, and this is probably the
reason why so many iron ploughs have been sold in Madras to bond fide culti-
vators. | bought a Swedish plough w'bich | thought was doing better work
The Swedish Plough does '"®* Jbe others, and h*ve triedi it on the medium HaclgE
not wark so well on the black  soil of the Poona farm and on the deep blacK sou £
il of Bombey asinthe black the Surat farm.  On the Poona farm it did fair worK.
il of Madres. On the Surat farm, 4 pair of powerful Gujarat bullocks
were unable to draw it for any length of time. | brought a ploughman from
Poona who was quite experier™d at the work, and it was impossible that he Qr
any other man could have continued to work a full day, it being almost imp®"
sible to hold the plough steadily in the soil. The field on which the trial was
made had been lightly ploughed two or three times. The surface was loose, bu
_the under-layer was hard set, but no harder set than the land | saw ploughed in
Madras. | concluded that the black soil of Surat differs in some way from thaE
in Madras. Certainly the former becomes so hardened in the fair season tpa’
no turn-furrow plough will do good work, and if it did, so little is done in a erag
that the work can be done better and cheaper by hand. In proof of .this | na,
overgrown head-lands and other rough ground dug by hand by contract atabouk
Us. 25 per acre. The soil had set hard and a plough yoked with six pair of bu Uy
locks could not have ploughed \ acre per day. The labourers could with aha™®
pick turn up huge clods. They could do the work best and cheapest whep | lf
soil had set, because it requires much less power (the pick being used as a levey)
turn up a huge clod than to dig the same volume of loose soil. The WorlL1
faC|I|tated becauee the cracks dlow entrance to the pick without labour. *ag
i £ Swedish or any other turn-furrow plough does goo
e Jct‘e"ata’orteus 'y work when the soil is moderately ioist, and with »
pair of good bullocks half an acre can then be done in
day. A Deccan wooden plough can however be used sooner after rain and does aﬁk

much work, perhaps it does not do as effective work, still it does very g%
work.

61. The great objection to the Swedish plough is that the Plo‘lgh.n,lozr;
.~ The disdventages of a cannot begin a one Bide of a fidld and make f‘"\lﬁtk
Swvedish Plough when com- after furrow until he finishes at the otfiei* si®-
pared Wlthagood indigenous  a native plough the furrow is not necessarily straig ¢
Pkug" The ploughman purposely continues it in as"‘”CUJ|ae
along the head-lands at each journey "o the plough across the field.**jYS-+is.
head-Jands (except the corners which are best dug by hand) are ploughed \Uthe
out any cross ploughing and with the least possible loss of time. Moreovei - in
bullocks turn easier. .With the Swedish plough the field has to be plougnegyed
sections or lands.  In the dry season 3 or 4 pair of bullocksat least are requyom
and two head-lands- of considerable breadth must be Ieft to alow the cattle | 16
to turn. Plough cattle in the Deccan are trained to always turn away froni. es
ploughed ground, and as they hsfve to turn with a turn-furrow plough omvi the
in one direction, sometimes in another, they get almost unman Ied aying
ends unless dd and very steady, A lot of timeis wasted a the ends iin ’}13nd‘§,
the plough along the head-lands whilst not actually doing work. = The head- .
are at the best of irregular width, and when ploughed the work is almost cel n{‘.
to be badly done. As each land is finished a good deal of work is SXUm
because as the unploughed ground between two adjacent lands gets ''#"°W figey
cattle must walk over the rough surface of the ploughed ground aod then t+
are unable to pull straight or to advantage. It may be argued that all tn -d
objections do not apply to work done during the rains or on moist easily ™° Vs
soil.  Even if this were so, what is the good of an implement that onlhl A0T¥
_ V\fell at one season 7= It is most important to have a
- Itis of greet. advantage.to |mp Iernent that will work well 'in the fair seaon,
ir lough black soil in the far? | . AN i oo i dimilei
SEesoN. because it is most advantageous that black sou snou;
be turned up into huge clods for exposure to th
The price of the Swedsh  The Swedish plough costs io Madras from Rs- >
plough, accordingto size and strength. In acomparatlvetrlaf
The extent of work done inthefair season at Pdona, it ploughed seven-ninths oi
by a Swedish, a Turn-wrist, the area respectively covered by the turn-wrist plougn
atPh Deocan Plough com- anJ a heavy Deccan plough. The Deccan « plough

required an extra pair of bullocks. The soil was
medium black and fairly set*

p
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62. Ranson™'s Turn-wrist Plough.—This plough, in my opinion, is better
A oab oy suited to the conditions of Indian agriculture than
Qo " og . any QfaQj. turn-furrow plough which | have seen or
tried. It is of undoubted strength and durability. It does capital work on any
kind of soil, which in respecPof moistness is in good condition for ploughing.
It can be used with as good effect as the best indigenous plough on black soil
which has become hard and fissured in the dry season. If the late rains fal in
October-November, it will work up to the end of February, but not later except
in fields which have been under irrigation. The draft is less than that required
for a heavy Deccan plough. Four pair of bullocksin a turn-wrist plough will do
equal work with six pair of bullocks in a Deccan plough in deep cotton soil. In
each case huge clods are turned up. But only about one-fourth acre is done in a
day. This year the turn-wrist plough yoked with two pair of bullocks ploughed
‘'the sugarcane experimental field at Manjri soon after the crop was harvested. Such
land although moist is Very difficult to plough ov/ing to the root stocks of the
‘sugarcane having a firm hold of the ground. The plough did the work as
effectively and as expeditiously as a native plough with five pair of bullocks.
Each |mplement is capable ofpdoing good work. The draft of the turn-wrist
plough is much lessened by the combined action of the coulter and share cutting
through and dislodging the tough root stocks. The mould board completes the
dislodgment. In sugarcane cultivation, a saving in bullock-power is of great
importance, because the crop is a \\\ or 12 months' crop, and the field should be
ready for re-plantation as soon as possible after harvest, because the crop can
only be seasonably planted in January, February or March.

63. The chief advantage which the turn-wrist plough has over any other

turn-furrow plough is that it ploughs the field in

The special advantages ot Premsel the same manner as a native plona The

the Turn-wrist Plough.
mould board and share by an ingenious arrangement
-can easily and quickly be adjusted on one side of the plough as it goes in one
direction and on the other side as it returns. Therefore the opening furrow is
made along one side of the field, and furrow alongside furrow is turned until the
whole field (inclusive of the head-lands but excepting the corners) is ploughed*
At each forward and backward journey of the plough one of each pair of bullocks
walks alternately on the rough ploughed ground and on the smooth unploughed
ground, and the bullocks do not get foot-sore to the same extent as if yoked to
an ordinary turn-furrow plough, in which case the same bullock or bullocks
would continue walking on the rough ground all day, unless the ploughman took
the trouble to unyoke and give the bullocks turn and turn-about on the rough
ground.
64. The turn-wrist plough is made of three sizes, the cheapest being,

at current rate of exchange, worth about Us. 45 in
Cod. England.

65. Itis not likely that it or any other turn-furrow plough will be taken

up by the cultivators in the Deccan except for sugar-

Not likdy to be edopted .ane cultivation, the reason being that the indigenous

by cultivators exogat under .. . e hgl py nomeansthe ineffective implement it is
speC|aI circumstances. FAn.Usga T, ™ i ot v,

sometimes called. It mlght with every advantage be

introduced to many other parts of India.
66.  Centrifugal Sugar Refiner.—\We were unable to give this machine a
full trial tbis¥ear. It was received when a consider-
Not yet fairly tried. able portion of the sugarcane crop was harvested. It
was found to require repairs belore it worked satisfactorily, being an old machine.

67. It separates the treacle from the crystalline sugar by » centrifugal force.

A drum revolves at a high speed inside an outer shell.

The manner in which it . r™e speed is sufficient to throw the sugar and molasses
workss against the perforated sides of the drum. The treacle
is forced through the minute perforations and the sugar remains. By sprinkling
with water the sugar can be further purified, the last of the treacle being thus
conveyed away. The treacle drainsto the bottom of the shell and flows through
a hole and may be collected in a vessel set under the machine. When the sugar
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IS seen to be of a clear white colour, the machine should be stopped, the sugar
removed, and the machine re-charged. It takes about five minutes to separate
the treacle thoroughly from the sugar. The best results were got when the
sugar layer against the sides of the drum was %" to £' thick. When a larger
charge of semi-liquid Gul than what represented thfl thickness of sugar was put
on the drum, the sugar could not, without much extra work, be quite freed from
‘treacle by washing ; and if more water than is necessary is sprinkled into the
drum, it dissolves part of the crystalline sugar and carries it as well as the
treacle away through the perforations. Our trials were not complete enough to
) determine -at what stage the boiling of the sugar-
WEKAtSV eSA2£  2r 3™ should stop in order to give the best results
yet to be determined. Jltwascrear that the boiling should not continue <*¥*
long asis necessary to produce solid Gul (crude sugar)*

It must stop at an earlier stags, and the proper stage has yet to be determined.

It was made quite clear that Gul as generally prepared is not & very clean

N T , product. The solid impurities do not escape with the
isSa'beTprioLrP e Aacle, but remain in the sugar and are much easier

seen in the white sugar than in the gul. It is perhaps
impossible to prevent impurities entering the boiling pan during the boiling
process under the present system, because the pans are large and open, and when
wind is blowing in.a certain direction, particles of fuel and smoke are carried
directly over thepan. The skimming during boiling is supposed to remove
impurities, and does so most effectively if a mucilaginous extract from the
bhendi (Hibiscus esculentus) plant is mixed with the juice when boiling begins
or at a'later stage. It would no doubt be advantageousto pass the juice through
aseve or strainer as it is poured into the pan. These points will receive
attention when further trials are made.

68. So far as our trials have gone, we have not been able to get sugar jn
paying quantity. From a given weight of semi-solid
waﬁzo E;f;ﬁ“:g%iyf’f U Gul we only got 25 per cent of white sugar, S%‘le
treacle by re-boiling can be made into good solid Gul,
which proves that a good deal of the crystallizable sugar escaped with the treacle,
Jf 50 per cent of white sugar could be got; the use of the machine (with Gul, at
its present rate) would be distinctly advantageous. Fine crystalline Mauritius
. sugar commands the %m(?_ep()rice only as sugar very inferior in quality, butpu,ri&
, i : : :
b ITEOE“%L?/SES‘;OB&C{%I t)(g toI AN Athla‘ n%n\rlle/\wbaé){:'au glgn pac?\ritgdal Slz:lggrrclosdpbj mé?
L INGUEY
y o possibly have been used to purify it.

Fgures to dow that the 69. The following figures would shqw, tlgg
catrifugd mechine mey or  advantage of the centrifugal sugar refiner it it P*
mey nat prove useful. duced 50 per cent white sugar :(—

240 Ibs. Gul is worth now Rs. 12 and may be worth Rs. 15 later in the season.
120 Ibs. of refined sugar isworth .~ .~ . . . Rs. 12-8
120 Ibs. of treacle if re-boiled and converted into Gul

isworth ... . .. . 3-8

n

_ Tota ... Rs. 160
Deduct cost of making sugar, cost of ohe

sack, and cogt of re-boiling treacle ...  Re. 1

Balance... Rs. 15
There would thus be an advantag” of three rupees per palla if Gul gets no
dearer than its present rate ol Rs. 12 per palla (i. e. 240 Ibs.). _
70. If we get no better results than we .have got so far, the centrifuge'
maching would be worked at a loss as shown by the following figures —

240 Ibs. Gulworth . . . . . . . . . . .. Rgig O
60Ibs. sugarworth . .~ . . . . '".. Rs. g 4
180 |Ibs. treacle worth . . , 5 4
Total ,. Rs. 11 8
Deduct cost of manufacture&c . . . . . Re. 1 0

Balahce .. Rs. 10 8
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There would thus be a loss of Re. 1-8 per palla of 240 Ibs.

71. The native method of refining sugar is a very filthy process, but it
answers financidly, because 50 per cent of crystallized
™O06f * sported to be obtained. The jagri in a semi-
solid state Is placed m large bamboo baskets about
7 feetin diameter and 3J or 4 feet high. The baskets are supported 3 or 4
inches from the floor. The treacle drains away through the wicker work and
collects in areservoir or pit placed so that the treacle of severa baskets may
collect there. Thetreacleissold at 7 or 8 rupees per 240 Ibs. for the manufac-
ture of country spirit. A superlayer of purified sugar of about one inchin
thickness is scraped df daily from the contents of each basket. The sugar is
placed on a cloth, exposed to the sun, and trampled under the feet of coolies
until it is reduced to a dry and granular condition. The coolies take short steps
and give a twisting action to their feet. The trampling is necessary, because
the presence of small 8plid yellow lumps reduces the market price of the sugar.
A moist layer of sheva'l, aweed or moss which grows in streams, is spread over
the jagri in the baskets and has the effect of clearing the surface sugar of
treacle. The moss layer should be renewed every two or three days. It takes
a month or more before all. the treacle from one basket drains away, and the
sugar got from the basket towards the end of the process is not so good as that
taken out previoudly.

The thtive method of vefin-
ing sugar a dirty process.

POONA FARM ACCOUNTS.

72. The farm accounts have been kept distinct from the dairy and dairy
herd accounts. Two balance sheets are appended showing the financial results
of each. The farm balance sheet shows that the net cost to Government has
falen from Us. 1,484-8-11 last year to Rs. 611-12-8 this year.

DAIRY AND DAIRY HERD.

73. The financia results are shown in the appended balance sheet. The
profit for the year is Rs. 266-11-6 as against Rs. 2,254-13-2 last year.

74. The reason why. the margirtl) g;k pro1;it IS go smalldis due tﬁ a very

. serious  outbr of rinder uring. t :
EITKHFH. If  reference is made to Appgnegtlx V. ?t Wﬁl y%%r

seen that 54 cattle died during the year ; of these one cow (our best Aden) was
poisoned (intentionally | believe), one cow died from inflammation of the Iundqs,
and a few calves were logt, as they ordinarily will be.  There were 34 deaths due
directly to rinderpest, and some calves which recovered from the disease died
from after-effects. They never recovered their strength though well cared for.
The indirect loss due to diminished milk yield in the healthy Cattle was probably
more than that from death. The disease first broke

ﬁmThleng e‘;ggwsof spadting  oufamongst unweaned calve;s,and these had necessarily
dat, to be separated from their dams. .The maternal
instinctsof Indian cattle are very strong, and the effect
of separation from the calves upon the milk yield, especialy of the buffaoes, was
remarkable. The cattle were in full milk at the time, the whole herd giving
about 700 lbs. daily. A week after the rinderpest appeared the daly yield
was about 450 |bs., representing adailg loss of 18 rupees. It ssems*to be prac-
tically impossible to wean calves at birth from Indian milk cattle unless done
when the heifer has her first caf, but the above results point to the neces-
sity of doing so if possible. The carcasses™of the cattle that died were all burnt.
This with medicines cost Rs. 266.
The number of deaths was about 70 per cent of afected cases. It is
significant that indigenous breeds escaped contagion to
The degth-rate. a far great€l extent than exotic breeds. An English

cow and caf belonging to His Excellency thelate Gov-
blExaiic caitle'n*ae susoopt- ; t the first tg suc Two rein
RGP e @%ﬁ;ﬁ@ﬁﬂ&ﬁéﬁé@eﬁﬁ S
Sdefable "expense from 0 an GUlf,
died within thirty hoursof the first symptomsf. Every Ad th came?ln contact

with contagion became infected and died. We lost one Sind cow, but no Gir
B 43—6
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cattle,.and only, two buffao-cows, though a number became infected, but
only in a mild manner. Young buffalo and cow-calves died very quickly*
Cows advanced in pregnancy were hopeless cases. Symptoms of abortion
n : - became apparent and inversion of the uterus Resulted
Cows advanced m pregnan- ¢ T, e *nnn
cy ded vay quickly’ mevei7 case  We had a post mortem examination on
: - one of these cases, and the foetus was found to have
characteristic rinderpest symptoms.
As far as | couldjudge careful veterinary treatment did very little good*

. he most effective medicjne was carbolic acid given m
FXZSUTE 7™ T ence bang a heding ore on the' h

careful nursing. inflamed membranes of the intestines. | believe trio

cure of cases to have been chiefly due to careful nursing
and to drenchmg the animals with good gruel. The gruel consisted of linseed
boiled with rice, fresh separated milk, and water.

75. We got rid of the disease by segregation. The apparently healthy
™ - A . : animals were moved at once.from the farm building*
HonThe importance of segrega- AUEAT AN AN NN A R T Kufatt-
Here discase made its appearance in about seven or

eight days, that period being | think the period of incubation.

The healthy cattle were moved a second time to another grass kit ran about
a mile distant, and here they were kept for about three months. Meantime t12¢
byres were refloored and the whole surroundings  disinfected—crude ° |"2Ai¢
acid being used on floors, drains, and manure heap, tar for wood work, and wWw-£~
washing for walls.

76. The disease was disastrous at the farm, but | can conceive that it "aéfil
11 X, nore so in the city of Poona and the surroundlng
aJXrS-?¥1x"  hg«whaeit wasrife  Under existing cod qL
~ gpread of contagfon ts not only absolutely uncontro

but IS encouraged The Mhdrs eat the flesh of animals that die and they°
the diseased skins in any market where they can get a good price. The [
is generally cut up on the bank of a ndla or stream and the offd is left tne‘fe A
- centre of contagion for every healthy animal that grazes in the vicinity,
common knowledge that when outbreaks of rinderpest occur they e>’\”"f'd}1"r
spread along the course of streamsor rivers. These are points affecting the
thiness of thecattle of the country. But thereisanother question, vi?-> that ’\h
affects the public health. It is absolutely certain that milk from cattle suttc'f“

L from rinderpest was sold in Poonato the public
i Thi jenor 10 tha pboo  the prevalence of the disease. There is some c°"V{,,
Health by the sale of.milk . -IL f\/»fIn ryxivs
from diseLed cattle. A the fact that as regards buffalos mikk, ukea

have some protection, inasmuch as a butralo, uufus ~
cow, when infected with rinderpest or ailingin other ways, almost always re
to give any.

77. The dairy produce from about seventy milch cattle was solld f;r
T™MZ21\0 N
NBITN?ni%?E  Rs. 18@681 ° 3%65%:'9% a Bk " oadl? o s

no dimculty in making the - . JfA Na- T"fllp dalﬁr
dairy a profitAle ingtitution. '™ enti o the year worth Ks 1507. I* " \
herd keeps healthy there will be no difficulty th ~
year in making the dairy a profitable institution. The price of dairy P"# .,
supplied to the Commissariat Departnfent for sick soldiers in hospitals ' ew
than the rates charged to the public. The-latter rates are fixed purp® *
higher than the rates of private dairymen in Poona. Yet we could sell &
private families to amuch greater extent than isdone now if there ~?°
available supply, which there is not.
- The farm dairy may interfere with the trade of private dairymen, but onIJ
because we supply purer and cleaner milk and bettcr

pmfaé%ﬁtbr“pﬁéé“ Cenn™ Ap g eyt 8, dancrdnenBylis cdabm@ttmaﬂe
' . . t high f th ticle. Thi
S e g e g T RS, e, 0
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The City of Bombay is at present the great centraof butter*makin” for India
and also for export. It isalmost impossible to make good butter in India without
using ice except in the cold weather. Ice inBombay isnot dear. But it is not
used by many dairymen, consequently the budter is churned so soft that it cannot
be worked on the butter-worker and therefore contains butter-milk, which will
soon cause rancidity. If sold for immediate consumption, there isno great harm
done excepting that the butter contains water and other impurity to afar greater
extent than it ought to do. . This adds to the weight, naturally to the satisfaction
of the dairyman. The same butter if salted and packed in tins for export or
for the use of district officers will certainly not keep good long.

75. . Itis extremely satisfactory to note that the initiative example of the
o, Ve ~Agricultural Department started the dairy enterprize
IJNTZ°JZ1"3  m Bombey butb it is unstidactory toknow  that the
satisfactory. =T enterprize although’it has assuimed enormous propor-

tions (about 3 lakhs rupees worth of dairy apparatus
haying been sold) will inevitably come to grief unless many of those employed
in it will mend their ways. The use of improved dairy machinery has made it
possible to make butter in Bombay and elsewhere from cream: separated in remote
districts where milk is cheap; but the manner in which the.cream iS transported
and the usual filthy condition of the vessels (there may be exceptions) leaves a
great deal to be desired. In connection with our own operations the cleaning of
milk vessels requires persistent superV|S|on

'79. The Manjri stock farmis an adjunct of the Poonafarm which'will prove

The alatao, f th °AVE'A £ VAIUE |t Affords us every facility for

Mdn Sok' F'arrt' o % the healthy up-bringing .of our young stpck: .. We have

now fair scope and good opportunitiesto prove whether

the mrIk breeds of India can be bred up to a better standard than the present
one which isin respect of selected cattle (especially buffaoes) by no means low.

Breeding for milk does not necessarily mean that the male offspring of our

best milk-cows will not be good plough cattle. On the contrary, we expect to

be able not only to breed good plough cattle, but heifers which when they come

into profit will be better milkers than their dams.

80. | have no hopethat thebulls, the* produce of our best mrlch cows, will
m of youngbulls F% be TA Tﬂlk adv nta ovin the Dec.
f(rTQeuod cartb °d or cattle. [ WO%d objec to see"them used
for this purpose, because | believe the small.indigenous
hardy Deccan breed is the outcome of natural conditions. The greater portion
of the Deccan is silbject to famine and often to periods of scarcity, and there is
no hope that a larger and softer breed would survive these trying-seasons unless
the fodder and food supply is improved, and how that can be done to any great
extent is difficult to conjecture. | see no practical method of improving the
Deccan breed (which is notoriously inferior as plough cattl®) except;. by using
only the best indigenous bulls.

81. Gaolis (professional milk-men)  are keen to buy our young bulls.
They like the Gir bulls best, but do not object to the Sindis. The A_dens they
consider too small. The Gaoli likes the. Gir bulls best because they are big
enough to take a good load in a single cart, the cart being used to. carry the
milk to the sweetmeat-makers in the bazar or elsewhere-and-carry back the con-
centrated food required for the cattle. These bulls are also used for stud, chiefly
on Gir cows brought, because they are good milkers, from Kathia war. The ‘calves
of these cows are well cared for, because the owner knows that a heifer will grow
iato a good milk cow and a good bull will in time be worth Rs. 75 to 100. The
effect of the dire is just as potent as that of the dam in breeding for milk, and for
this reason | think the sale of young bulls from our best milk cows to profes-
sional milk-men must do good. Isold a Sind bull to each of two dairy farmers
at Ahmadnagar and a Gir bull to one of them. | aso sold a farm-bred Gir bull
for the use of the dairy herd of the Central Jail, Jabalpore, and four were sold
to Poona milk-men. 'These were all that were ready for sale.

A 82. | could not in the report -refer, ‘except at considerable length, to ex-
perience gained about dairy cattle. It is unnecessary for mo to do so as | have
written for the Agricultural Ledger Series.a full note on the management of
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application.

Tlie milk-yield of tlie Dairy
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83, i

Ty cattleand young stock in India and another on milk and milk products,
ese publications are printed and will soon be circulated or can be had on

submit below two tabulated statements

Herd. which give details of the milk-yield of buffaloes and
cows during the year .—
Cows.
|
No Names. Bresd. Date of Calving. Numben Maximum} Average Total Date of birth of next
in Mle/kj yield yield. yield. cdf or dueto calve.
Lbs, 0z4] Lbs. 0z,f Lbs. oz
1} Amini | Sind 36
. w:| 36th May 3893 .../ 431] 39 8| o9 14 H
2| Kaveri ... . 4249 4 thAug. 1894.
3 | Sdbarmati o Bo. v 25th Dec. 1898 ... 446 | 3312 8 9| 3834 0| 23rd June 1°95.
2| R | Bo. i d6th Jan. 1894 . 359 | 36 8| 1130 | 4o 0| 34thJan. 1895,
5 oo o B o Gth May 3893 . 442 | 22 4| 3 11| 5607 12 | 8th Aug. 3894.
6| Raknmi o | By o 23 . 3% . 4201 3992) 13 5| 4705 4| 3rd , 1894,
71 e o Re v Gan o Feg i 424) 34 81 8 13| 373 8 30thCut. 3894
8 Krisni .+ Do. " T3th Cec. 3803 | 330 | Sh 2] 8 9| 348L 4 215t July 1894,
9| dadi .. L) Bo. | 14thMay3893 .| 40| 21 o 4 g 2492 6 3rdFeb. 3895
10| Gowlan w.. | Gir 36th Feb. 189471 375 | 25 g | 39 3| Saos | 34thAug. 38%4.
1] 48 . .. . : 34th Apri| 1895,
o Bo. 5th Dec. 1893 . 235| 20 0| 13 3| 2830 o0 Diedf){;] oth July
Lakshmi .| Bo. 3894,
13| Thaki ...| Bo. ) o e, iggi"" n| =8l 5 113474 41 10hDec. 3895
14 | Narali «+s| Bo. ee| 8th Jan. 3894 [.| 240 6 14| 3936 12 | 13th July 3895.
15 | sitt o BO. ol 18t Sep. 1898 | 308 | se o] 2 8| 2273 32} 30th Dec. ie94.
164 gamni ... (Y Aden Tl 12th July]893 | 344 | a9 321 .2 8| 2878 4| 26th Oct. 1894,
173 Damayanti .t "Bo. [T nd June 1893 | 380 | 12 4| 2 3| 4385 €| 7th Aug 184
18 Bhagi .. .l Bo . Snd Nov. sasa| 220 6 3| 2366 8| 27th Oct. 1894.
19 Mot ww .l Cross L] GthDec, 3898 - 414] 10 0| & 10| 3030 32} 32th Oct. 1804
20|| ra ' 10 0| 515 2480 12 | Died on 23rd De-
[ ) Bo. cember 1894.
2L Chandraval f Half Aden”)| 3o i‘ﬂé’ JO%w 3411 16 4| 5 4| 2814 6| Do  do.
‘ e 307 11 8 6 13| 1,792 8| 29th July 3894.
Buffal oes.
No. Names, Breed, Dateof living. |NUTRE | v aiimum| A . Date of birth of next
g. |orf1 I\SIi‘l'71 X yield. yield: | Totd yield. | caf or due to calve.
Lbs, 0z.| Lbs. oz Lbs, 02.
| | Champa s .| J4farabad...
2 | Thami e ] 2R oM | 446 23 01 1532 7011 0| 24th Aug. 187k
3|Ba- . ., Llpehi o] oth April 1503 g97| 29 81 91413039 8 |25thNov. 1894,
4 |Bhori vy ol Surat 20th Oet, 1893 " 431\ 27 0} 36 41 7.00S 32 | J9th Sept. 3894,
5 | Lali we .| Do o T8th Jan 3804 7| 98| 21 4| 11 8| 584 12| 34th Sept 1°%.
61Th ki 4wl Do | Uth Feb. 1801 =] /9| 39 8 33 74960 32 |6th Feb. 1895.
7|Tughe T DF Do, il 30th oot 1893 1 pep | 38 8 1212} 52382 8 |16thCt. 1845
8| Tikkal se» . Do, “ Tath July 1ve3 " 2921 34 4| "9 "9l 2787 32| 16th Nov. 1*9*.
9| Kapili w .| Do, | 12th Sep, 1893 ﬁgg 35 4| 30 44738 12 | 34thDec. 189,
30 | Kamali .. | Do, | iGth Dec. 18931 319 | 52 32| 30 11| 5221 12| 9thNov. 189§
13 | MahiUb o] Do. "t 2ath Sep 1893 | i | 32 0| 9 2| 2947 '8 |27th Aug. 38%.
32 1 Asmdn wd DO, uuf20th Nov 1892 .| .5g5 | 34 &1 510f 3621 4 2ndCct. 3894
131 Anandi . we| DO.  uedd 28th Sep. 189310 451 | S5 8| 8 11| 3086 g |6thAug. 1894,
14| Chakkar .. e« Do,  ..|6thMay 3893 .| 353 | 12 8| 7 "3]3241 o {28th Sept 3894.
% | rupa = Do, 7| I5th Dec. 18027 S | 27 8| g4 53| 5222 8| 13th May 3894,
% | Khandi ., | Do, .[20thJan. 1893 1} 487 | 53 91 9 5| 2688 0 -
17 | Mukhran ...  em| Do, we 15th Jan, 18937711 493 | 53 5 1111 56*1 12 | 6th Nov. "I 894,
38 | |ahiri " +.| Deccan | 3rd Nov. 1593 416 73 3,876 g | 21st Feb. 1895.
39 | Divdli == .| Do. 6th March 1894™" 25 | 37 4 4,940 32 | 30th Nov. 1895.
20 | ot wlime. T Dee. 3893 3261 38 4| 321414046 8| 36thJan. 3896,
21 [ Mirga =+ s+ Glogs "l 15th Dec. 3893 | 356 | 3012 7 82428 4/(33thJan. 18%.
22 [Hira  +- | Do. .| 35th Feb. 1304 S5g | 38 81 92 ! 4059 32| 5th Mar ch 36%.
23 9 ) ugus .
Dashrath ... Do, ww| 7thJan, 3893 1 650 | 16 0| g 46305 0[22nd Feb, 1895,

No. 6.giving 3 Ibs. 4 ozs. of milk on' Is* April 1895
84. The average nnmber of days between two calvings were as under : —

Jafarabadi bdffaloes

£Urat

BRISred
Delhi
Gir cows

My
» -
”

” aan

ax R

Aden cows ...
Cross-bred Aden cows ...

Sind cows

V.

PRAN

41
599
" el
461
525
467
409
345
454
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85. Bdow | g?ive the average number of ﬁounds of buffado's milk required
to make a pound of butter during each month in the year. It will be noticed
that a less quantity of milk is required to produce a pound of butter in the hot
sg?esion when green tfodder it scant than during the rains when it is more plen-
tiful — i

Months, Milk in Ibss
April e 123
MW‘ awa T (LIS «- 109
June ... 113
July e . 120
August s . 11-4
September Iy e 127
October ... ., 116
November e 11-2
December.,. 11-7
January ... w. 107
February... . 105
March ... 111

SHEEP.

86. We have crossed a small flock of Deccani ewes with a Dumba ram
with very satisfactory results. "We are gradually increasing the flock to give
full work to a capable shepherd. The Dumba-Deccani cross-bred is a remark-
ably good mutton-sheep with a good coat of wool. | do not intend to use the
Dumba beyond the first generation. The cross itsdf is enough to go on
with. We kept two of thebest ram lambs for stud and sold all the others ?ni ne)
to one of the Military Messes in Poona a Rs. 8 each, which was equivalent to
about 4| annas per |b. of dressed carcass, the best mutton selling in the bazéar

a 6 Ibs. per rupee. Good young Deccan ewes can be bought at Rs. 3. or
Rs. 3-8-0 each. '

ESTABLISHMENT.

87. Mr. Kekar, my Assstant, has as hitherto taken keen and active
interest in hiswork andis a capable fam manager. My clerk, Mr. Kitnetkar,
and the Farm clerk, Mr. Kulkarni, have both done well. Their time is only
partly occupied with office work. Both get full cg)portunities of gaining prac-
tical knowledge, and the former helped me well during the harvesting of the
experimental sugarcane, in. dedling with weighments and the recording of
results. Mr. Kashinath, the overseer a Mdjijri, has done good work both in
- looking after the young cattle and in attending to the cultivation operations in

our experimental sugarcane. :

| have the honour to be,
Sir,
Y our most obedient Servant,
J. W. MOLLISON,
Superintendent of Farms,

Bombay.

B 43£—7
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APPENDIX I.

A DETAILED NOTE ON THE SPECIAL SUGARCANE EXPERIMENTS
AT MANJRI.

The series of sugarcane experiments begun in 1894 have, in their first
Aren selooted for expori. year, given-results which are of special interest and
ments most suitable. T value. The results are fairly concordant with ex:
pectations, and | am quite saisfied that the nela
selected for experiment has been well chosen. This is of special importance,
because it isin the centre of a large area amost exclusively cultivated with
cane. The cultivators of the district are well-to-do and skilful, and have
evinced considerable interest in the results of last year, and | have no doubt in
future years our experimental plots will attract a good deal of local attention.

2. Government have sanctioned the purchase of the field, aso of adjoining
Scheme o _ lands, to admit of the scope of the scheme being
bSSHIY Y eperimente ©  oytended.  Thus the experimental area can be perma-

nently occupied or at Ieast until definite issues are
obtained.

3. There are thirty plots on the present experimental area which are per-
manently marked and numbered, . Next year the addi-
Arrangemant of plots tional areatobeacquired wih D€ faid out, so that there
will be about forty plotsin all. There are vacant places between plots five feet
in width. These with the roadways necessary for easy access to each series
take up a good deal of ground—about one-fifth of the whole area. ™ The spaces
between plots undergo practically the same tillage as the plots, excepting that the
former receive no manure, but are more frequently weeded than the latter.

4. In afield entirely planted with cane, it isusual to find the caneson the
head-lands |eaning over towards the borders of the field,

« Neocessty of bingipg upghe  ~whilg the canes throughout the main portion of the
wTndors.-t 9Pbg 7 field maintain an upright position, because standing"
. thick on the ground they support each other. Heavy
rain or high wind may lodge an exceptionally good crop. On our best plots
the cane wasto a considerable extent lodged by heavy rain and high wind,
chiefly because the wind and rain had greater effect on account of the vacant
spaces between plots. The practical lesson learned is that the crop on each plot
must in future years, when half-grown, be tied up, i. e. four to six canes will
be bound loosely but seeurely together, about four feet from the ground, by a
twisted band of dried leaves stripped from the cane. This practice prevails to a
considerable extent in-Gujarat, and in respect of our

&par experimental cultlvatlon becomes absolutely necessary,
cEH'ght An-that™ becalse ¢ isknown by “ciltivators that upright cane

contains a h|%her percentage of sugar than lodged
cane, and this fact has been corroborated by Dr. Leather's tests (vide page 41)-

5. Thefield owing to a fortuitous circumstance had not been cultivated

for some years. The cost of bringing waste land into

t]mgrggeoperatlonsoostly|n ProPer tilth for sugarcane is heavy. The tillage
*yet operations of the first year have cost much more than

they will in future years, and are much in excess of what they ordinarily would
be. It may be accepted that the tillage of the plots and the spaces which

divide them must cost per acre always considerably more than a field under
ordinary cultivation.

6. In the comparatlve manure series, the per acre cost of manures applied

to the different plots varies considerably. Agam in

«J2£rr SiSeSlio” other compardive plots, there are differences in oot
dffeences in tresment of of cultivation due to ‘intentional differences m treat,
plotsdownintabulaed datee ment. The prices a which different manures can be
ments of rcslita bo%ght depend upon supply and demand and may

u: lodged {
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vary_considerably from year to year. In the tabulated statements of results
the differences m the cost of cultivation due to the varying prices of the manures
applied or to other intentional differences of treatment aré shown.

FIRST SERIES.

7. Object,—To test the value of trashing, wrapping, and tying up cane

Trashing, wigpping  and 3% P'*“!'Sed at Bassein and elsewherewith the ordinary

tying up cane ° roona method of cultivation; aso to test the com-
parative value of American sugar sorghums.

8. The American sorghum has failed to prove itself a useful sugar crop.

The Amegican suigar - "¢, ."31A cannot be attributed to want of acclima
ghum comparatively a falure _£'7'°™ because the crop under experiment was tne
asasuga aop. fourth generation from Imported seed. The variety
wW«™ +n % tested is reported to yield, in America, from the nearly
mature stalks 15 per cent of sugar. Here it only gave 829 per cent of treacle,
from which only a small percentage of sugar crystallized outf The treacle weas
not saleable except at a very low rate, and was used to sweeten the concentrated
food of our dairy cattle It was worth a fair price for this purpose, and the
cattle relished the sweatened food. It was intended to grow two sorghum cropp

5$2S7?" fi["%°nf @ ©neather irrigated crop.  The former grew well,
Al e Jatter falled, completely though sown twice. The young seedlings
g“ﬁifgﬁ;ﬁf'f‘LA i™B2h - The failnreVas due, | think, totljwide different
T A A xeMperalng  |f the rain crop had been saved for

fodder, the
' Pr;oLl Uldhaqe neenworthmuch pm ..
cost of remo . Il iops. . I » than the molasses.  The

sorghum stalE!for 116 1. O riuch o re pel 28 Bl PRGN RERGH 1D éhe
U ‘ven wuicle robabl,, ten stalks .
<12 BIpro

2 T, o o kot e P, BP0 R O
H]g‘g(age of growth when the stalks yield the most su*ar, and | Pegret to répgort
FTpnfl?clreamgtances fan tha American sorghum compete with sugar-
cane in the Poona district, and it is doubtful if it can anywhere in India .be
A vay pomisng fodder  S™|!1" Pf*ably for sugar. On the other hand, this

crop, exotles sorghum ranks as a fodder crop -one ot .w°
us Very et that can be ffrown im e I]gemmm L3l
results irom the sorghum rain crop are given below :
1st Series, \Plot 1, | Acre. pE{hsAcre-
Weight of crop... 32 '195
Do.  stajks with tops and side leaves removed 22,820
Do. tops and side leaves, useful as fodder ... .. 9375
Do. juiceper acre ... 16,612
Do. treacle . ) 1,892
‘Percentage of treacle to cane 829
' /'he Tollewing tabulated figures give, the

Trashing, vvrapprg ad ‘ _ | _ .
tying up not an economicd  "°°“'*° from cane cultivated in the “ordinary X%
praciseinthe Poomadidrict, manner and from cane trashed, wrapped, and tied up-

Plots each one-fifth acre :—

I
'Weight of
’\é:cj rBFC?tr Treatment of crop. StﬁapnpeEd V;/Oeplgrlgtapf \Aéel.ll?r[;te?f ?ro(;:\t?ge?]‘:t)eggl VaplgfeXfCI'GQUI
a[ljnec: tpt\)grp:dl Acre. Acre. - Acre.
R
Lbs. | Lbs. | ILbs. | Rs @ p.| Re & P
2 | Ordinary cultivation .| 95,270 | 12,280 | 12,070 Nil. 622 2 7
3 |Cane trashed, wrapped,
and tied up ... .. 94,065 | 12,215 | 118451 45 0 o] 610 8 9
——
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Each plot was manured with 42 tons poudrette per acre. To all appear-
ance the crops were perfectly even until the cane of Plot 3 was trashed, wrapped,
and tied up. The effect was a decided check to the crop, the younger leaves
becoming distinctly lighter in colour. | can give no satisfactory reason for this,
excepting that the work was done at a later stage of growth than at Bassein
(near Bombay), where the practice prevails. The reason why the work was done
late was that cane at Bassein is planted two months later than at Poona; whilst
the trashing, wrapping, &c, must be deferred at either place until the rains
cease. 1 brought an expert at the work specially from Bassein, in order that

our own labourers might see the work properly done

Wrapping, . &c. . ralghb andieant hePractlce might be proved advantage-
proye economica ' m’ 150| aed oysin the - the cas” ofpigolated fields, because

the tying undoubtedly prevents a heavy crop from

being lodged by wind or rain, whilst the wrapping protects the cane to a consider-
able extent from destruction by rats, jackals, and pigs, especially the two latter.
The cultivation of cane in the neighbourhood of our experimental field is so
extensive, that the damage done by the animal pests referred to above is com-
paratively trivial in any particular area, though

Reesys V"Wthe gdx%&q exterlsi V€ enough on the whole.  For this reason the
iTarc'a’nere’d” wrapping did not pay. It has been decided that this
year's results in Series No. |I. have given conclusive

results, both as regards the American sorghum and the value of trashing, wrap-
ping, and tying up. Therefore there is no object in continuing the experiments,

and Plots 1, 2, and 3 have in this year been added to the comparative manure
series in order to extend it.

SECOND SERIES.

Comparative Manure Experiments.

10. Object.—To test the comparative values of such manures as.are within
the reach and means of ordinary cultivators, and when the effects of the various
manures tried have been clearly demonstrated, then to determine whether two or
more of the manures used cannot be jud|C|oust combined so as to secure
economy without diminution of net profit.

11. The weight of manure applied to each plot to be regulated by the
Equivdent weights of ni- percentage d: nitrogen it contains. Equivalent
trogen to be gpplied to com  weights of nitrogen tcr be applied to each plot. The

paraive manure plots. percentage of other .elements of value will be known,
Count to be teken of other and any marked difference between the crops of the
dements of nutrition. various plots will no doubt be traced to the value of

elements other than nitrogen. These differences will eventually regulate the
manner in which two or more manures may be mixed with the object of
reducing cost and getting equally good results.

12. In the year under report poudrette was taken as a basis, and of this

_ .. Mmanure 42 tons per acre were applied. Dr. Leather,

Poudrette teken as abads. (1 Agricultural Chemist to the Government of India,

could not, owing to insufficient time, complete the analyses of the manures

before they were applied. The plots necessarily had to be manured in February-

March to admit of the cane being seasonably planted, and arrangements as to
the renting of the land were only completed a short time previously.

13. The quantity of manure applied to each plot was fixed in relation to

the reputed percentage of nitrogen in each kind of

Reputed percentage of ni-  manure, but subsequently Dr. Leather found that the

frogep in the rpgres usad oy ted percentage of nitrogen varied very consider-

pfrL nta?,T" "A  *TMY from the actual in amost all the manures
applied.

14. There is no definite relationship between the value of the manures as

determined by chemical analysis and their actual

. No odinte rdaionship commercial value. The priceg’ of a manure should

between the cogt of menures  chielly depend upon the percentages of nitrogen,

gyl teeir damicd compos- M g pl1osplioric acidj and the condition in which

these constituents exist. Organic matter present in a
B 433—8
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high percentage, as in cattle dung, would of course add appreciably to the value
Cae adtivaors in the ©°: *]'®manure. It is certain that the cane cultivators

Poona didrict fal to recog- ot the Po?f 'sﬁrif:t, though they. %{e much over
11 3 | %JIS

S5BZSZXE SCSipqerif e i d T

+ ~value of the manures they use. In sup
» n e . ...1711 PO\°" Mg | note the fact that castor cake has
doubled m price m the Podvighdtieietisluring the last three years; whilst poud-
rette (agunst the «” _ ' no prejudice) has not risen appreciably
m value. The chemical analysis of these manures would indicate that castor
cake in comparison with poudrette is exceedingly dear. This fact becomes the
more anomalous when it is known that poudrette is perhaps four times dearer at
Poona than at any other populous centre of the Presidency. At Surat the town
manure consisting-largely of night-soil, is worth 8 to 12 annas per cart-load as
compared with Us 3 at Pooha. The Surat poudrette is not strictly comparable
with that at Poona, because it is manufactured in a different manner; but at both
places it is readily bought by Kunbis for the extensively irrigated crops of the
neighbourhood, and at both places castor cakeis asolargely employed. The price
of castor cake cannot differ to any great extent between districts because citors
afe;{lvii‘fjelé cultivated and the cost of transporting the cake by mil aconsider”
djst i t gl ﬂ@uﬂretﬁ 19 deas {n tRoeRA hecau f%ﬁk d d. for
EQITJr to(%eidriomilﬂteﬂ makeé the dung of their cattleir?%%nlj cak%sﬂo EgeisoE I(Ij[in
TIiJi5 By ! Sthat SltadAg A poop s wath as fud a beter price
tilanasnwmre, the manure if well decayed being worth at best Bs.4 per ton.
Bores in the Poona district have trebled in value during the past threeyearl, otrin?
entirely to the extrinsic circumstance that there is a keen demand for export.
15. There are severd ediiblle oill cakes now used for feeding cattle in India
Some of the edble ail 2! '*gely expottbd which can be bought in Poona at
Cald(§ much chegper per ton  a considerably cheaper rate per ton thanthe castor cake
’Slfjﬁ contain much higher an~d.T]h:AQovnrH /I\F(’)r}pr.gliﬁ/ii;n i TN i. -~OIVPIV
LniPe Qoo qmggvg@gma%@. @?ﬁ@t@@éﬂ%‘&%ﬁ?b@@{ﬁ‘%
ca R ble cakes contain much higher percentages 6i
nitrogen (the most valuable constituent of manures) than the manure cakes, and
in our extended scheme of comparative manure experiments started in the current
season, the value of the edible cakes as manure is being tested. | had no hesita-
A pea why edble ckes "™ i"PP<*ingthistrial, because these edible oil cakes
should be diretly used as 2"®°''"°! exported and thus lost to the country or they
menure.  are cluefly fed to milch cattle in la®-e gowns. | he
< minnV> Tl e Taandlicluidexcrepant of these cattle is not used
as manure. The urine drains away somehow, whilst the dung is sold (m

.Bombay, for instance, at 8 annas a cart-load) to be converted fnto cowdung
cakes and burnt as mel.

16, The result of Dr. Leather's analysis of the manures applied last year
8nel iR tAe current seasons considered in conjunction with the question of cost,
necessitated a considerable alteration in the per acre quantities of manures

m, __ . lied this mpared with the last. We have
A rser K "?’% %XE@@@ 'p't‘c'ﬁ S e <508

dly nodfied for resons 2PP'' ™ of it and of all other manuresin o
given. son with it, each contains 500 Ibs. of nitrogen. 1'YS
' quantity is much more than istaken up by a very
heavy cane crop, but is less than that contained in a full dressine of poudrette
or cattle dung as given by the cultivators of thedistrict On one plot of the
comparative manure series we have applied a heavier dressing of poudrette equal
tothe heaviest apptication given by good cultivators. | think it may be accepted
without any question that if an application of 500 Ibs. of nitrogen per acreis
found ample to produce a maximum crop, then the manures which are being
tested must aso contain sufficient of the other elements of nutrition. In any
case the standard which has been adgpted this year will be continued year by
~ Theimportance of noting S A | J J°2A* % ** 9« ?"€ Stained. Meantime it is
the dfets of dements other C.e”aFJ«>_>at the varying proportions of potash, phos-
than nitrogen. phone acid, and organic matter in the manures used

must have some influence on results. If thisinfluence
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is fully or partially disclosed, the vaue of the experiments will be much
enhanced. :
17. Last year plots for bones, dissolved hones, bones + saltpetre, and
dissolved bones + saltpetre were included in the conk
Comparative manure ex- parative manure series, and compared with the other
perimerts with dbogji dis manures, taking the reputed percentage of nitrogen as
odificd for reseons gven @ basis of comparison. It was known, of course, that
- the amount of ﬁhosphates necessarily applied with .the
nitrogen would be much in excess of what the crop could require. It was be-
lieved that bones, dissolved bones, and saltpetre contained higher percentages
of nitrogen than they were found to contain, but we did not clearly anticipate
that the cog of the dressngs would be prohibitive and much beyond the means
of ordinary cultivators. Saltpetre is dear in Poona, and it has already been
explained that bones are rapidly risng in value in Bombay; and athough the
manufacture of weak sulphuric acid is now aloca enterprize, making the loca
manufacture of dissolved bones possble a a cheaper rate than with imported
acid, yet it is not expected that bones or dissolved bones, either aone or in com-

Bos  or  dshal bos M YRS A TATTAr ZSIE
either alone or With saltpetre. - for sugarcane m the Poona district.  But theresults of
manur&ed in the Poona dis- OUr tests may be useful to cultivators in other parts of
trict. India, especidly in the North, where bones and crude

saltpetre can be bought at moderate rates.
13. Our last year's tests, | think, proved the fact that nitrogen in im-
Top dressing an economical Mediately available condition (as it exists in salt-
practice. petre) is the most important eement of nutrition for
sugarcane. This | will endeavour to show clearly
further on,  Saltpetre is exceedingly soluble, and as sugarcane is heavily
irrigated, a good ded of the saltpetre would probably be lost by drainage, unless
it is applied Inr ed light dressings, and it is being so applied this year and
will be so agpplied in future years. Last year's experiments tended to
show aso that it was advisable to goply manures which are much less soluble
than saltpetre partly before plantation and partly as a top dressing, and
for this reason we have decided to gpply al manures, in the comparative
manure series, three-fifths before plantation in February-March and two-fifths
in June-July. '
19. The complete scheme as now arranged, which | tabulate below, will
be better understood from the above explanations.

A.— Comparative Hanure Ser'ies.

.+, | Percent- ;
A uantit : Price of Cogt of
Mmugﬁf&%lg%for crop |9 per age of Nértrgg;eg Manure | manuring Remarks.
- Acre. itro- \p ‘| per Ton. { perAcre
Tons. Lbs. R3,ap.| Rs a p
Poudrette .. . i 46 | 1'007] L000| 612 0{ 301 o o | Costof manureincludes appli-
caion and cartage 10 miles,
Do. ... .. 22-3 3007 500{ 612 0| 150 8 0 Bo. do.
*Cattledung . . . . . ... ] 25*1 | 089 500| 6 6 0 160 0 O Do. do.
*F armgyard manure ... ... 29-0 ox77 500 6 6 0 18414 0|. . Do. .do. -
Fish manure ... ... .| 29 7-60 500 |65 1 7| 188 12 0| Cost of manure includes. ap-
lication and freight from
hana, cartage 4 miles, and
chargeer for reducing fish to
powder under gone of chu-
nam mill. -
. Cadtor cake 59 3*75 500 | 51 7 4| 303 10 0 | Cod includes cartage 8 milges,
l application, and charge for
T reducing cake to CF(]Nder,
JKaranj (Pongamia glahra)| 66 3-35 500142 611| 280 0 O Do. 0.
uttkKe. H H :
; e g z 500 10 0| 323 0 | Codt includes lication and
j J M&{rg (Basda latifoliag) 86 Zos 37 o freight (Rs. 3?%3’ ton) from
Bombay, powdering, and cart-
age 4 mil
g" Cottonseedceke . . . . | 71 314 50044 8 0{ 316 0 O Do. do.
1
& | SAflover and groundnutl 34 650 5004730 0| 162 0 0 Do. do.
£ f cake . _—
%! Sflovercake ... .| 33| 685 50051 5 4| 169 6 0| Cogt includes_application and
9. cartage 8 miles and powder-
| ing.

«Cattle dung and farm-yard manure are much dearer in the neighbourhood of Poonathan in out-districts.
Where irrigated crops are largely grown in out-districts iu the Deccan, the price is Rs. 2 Jto Rs, 3 per-ton, Indry
crop tracts the price is not more than Rs, 18 per ton.



32

B.— Comparative Manure Series.

. ; . Phosphoric
Manures applied for crop Quantity Nitrogen ; Cost per R Kk
of 1895-96. per Acre. per Acre. | AGAPE T Tycre emarks.
Lbs. Lbs. Lbs. Us.
Bonemeal ... s ere 3,520 130 750 316 The actual weight of dissolved
: bones will vary with strength
of acid. Thisyear the dissolv-
ed bones were manufactured
on the farm. The acid was
nearly pure, and 640 Ibs. were
Dissolved bones o 3,520 130 750 196 used to dissolve 3,520 Ibs. of
bones.
Bone meal and saltpetre s 3,520 130j 116},
boriezgoeal, 1,250 750 § 264 | Saltpetre applied £ before plan-
: A tation, £ in four top dress
saltpetre. 120) 148 ings at intervals of two
Dissolved bones and salt- A 3&1'520| o 130) { 196 months.
etre. ones dissolved.
P 3,290 [250 | 750 [ Do. do.
saltpetre. 120) \ s\

20. | tabulate below last year's results from comparative manure series.
Compardive manure series  Each crop was irrigated twenty-eight times, and was

results of thefirst year.

21. The crops were not equally ripe.

e T 3 Tal7g1vWen®t

The Gul {crude sugar) very

cheap this season.

Us. 15 to Us. 18 per palla.

harvested on an average 11" months dfcer plantation.

Those which germinated well, and

were dressed with quick-acting manures, ripened
"onart; but it is impossble to decide definitely from
the appearance of a cane crop when it is just ripe.

The Gul (crude sugar) owing to an overstocked market, and because we

?ave no means ff stor wt'aa sotg af{/lan eXCﬁ ogall

[ayaV?

240 Ibs. Later m the season it usually rises to

The Welght of juice is not entered because the cane was freely watered after

Thistendsto prevent eva-
€ ¢ evaporation goes

The weight of juice not

entered in tabulated state-

ment for ressons given.

2nd Series.  Comparative Manures. Plots 2 Acre each.

it was prepared for the mill.

poration o thesuicein tlleca
J

i amA

ongie 3"'ce m the cane becomes more concentrated ana
a greater percentage of sugar is left in the crushed cane.

No.
of
Plot.

Weight
theight Nit Cost of SIof cg\ne?j ngfght \hlfht
. f itrogen | Cost of manure! stri centage
Kind of Manure. manure per Agcre. per Acre. andpt%p Itops per |G Ul per olnG? Vpaéf %c():fre‘G ul
13 Acre. ped per | Acre. J\Cre to cane.
Acre.
Tons, Lbs, Bs. a. p,| Lbs. Lbs. | Lba. Rs, a. p.
Bonemeal .. .| 5 | 40 | 24411 0) s6710| 11,640 6945 122 | 358 0 O
Dissolved bones ... ] 434 987 8 0 80,325 [17,008{ 9,870 12-3] 508 12 O

Remarks

/

indiffer”

Germination irreguUr E)W 11/I t.
ent. Growth of ccop  ~papiy tO
Subsequently, owm£ Ration <*

v nave
froel mp’ﬁm outturd ';’;f f tho
been * considerably mnt,h later.
crop had been cut & I " Caleutts

Manure obtained o T ay for
firm, who manufacttl® ©o added
fm, who TR oharEes Siite
consl(liJeeti?:;lz dto 00:_’0 more solu‘blei
was

lied in top d"ff'"S- eoonoml
ieved would = »e . vel
because of the risk o héef
waterings before ger mmla‘Pesu“g,
eT

ing it o5t of the, wO.. i-1 ve beel
proved that part shouldm**"’\>t
given before plantatlon J- -

of mauec awi x T T

*1!
y%ng' pla'r?is %&n\i\" &;Lhcu

able eifect in ”'P' oy fiem *°
colom' an it"

Ju B

ripe when harvested. A » z}surfaca

rescence formed on tne
after each watering.



No.
o
Plot.

3

Kind of Manure.

Weight
dg

manure

p

er Acre,

Nitrogen
per Acre.

(tost of manure
per Acre.

Weight

stppe
ri

andp Pop—
ped per
Acre.

Wecixght W%ifgh*

tops per/Gul per
Acre. | Acre.

P?r-
centage
of (%%I

bo cane.’

Value of Gul
per Acre.

Remaks

10

Bones
with

arcane
ashes anaJg cattle

urine.

Fishimanure

Castor cake...

Karanj
-glabra) cake.

Bone mea and salt-

petre.

B 433-9

fermented

(Pongamia|

{

Tons.

10

3

=t

2-5
0

Lbs.
213

462

441

}417

210
207

Us.
26 8 0

255 4 0

249 12 0

243 2 0

423 U 0

a p.

Lbs.
47,950

105,490

"95,830

87,695

86,950

Lbs. | Lbs.

11,175 5,660

14,335 13,400

14,285 12,234

15,305

13,980 9,975

10,640

31-8

1267

12-7

12-1

11-4

Es. a p.

29112 0O

690 12 0

630 10 0

548 7 0

514 2 0

Manure applied partly before plan-

tation, partly as a top dressing.
The germination was uneven, and
at no stage did the crop make
satisfactory progress, nor did the
plants tiller well. The manure -
was prepared in a pit, cattle urine
being added daily to the refuse
ash of sugarcane mixed with bones.
Analysis has accounted for the
nitrogen of the bones. The ashes
could contain little, if any, ni-
trogen. The nitrogen of the
urine, which must haye been
considerable, was lost. The urine
during  fermentation probably
gave of carbonate of ammonia
which escaped to the atmo-
sphere. The ashes if they con-
tained free lime would probably
accelerate this loss. Anyway, it
is clear that this method of fer-
menting bones causes a loss of
nitrogen. The result might have
been different if good Bbam had
been used instead of ashes ; but the
object was to utilise as manure
the refuse ash of sugarcane. It is
the only residue left of an expen-
sively manured crop, the crushed
cane and dried leaves being used
as fue in boiling the juice. The
results are considered conclusive,
and this plot will be utilised to
test the value of one of the edible -
oil cakes as manure in the revised
scheme.

Cost includes freight charges from
Tha'na and crushing the dried
fish to powder under the stone of
a chunam mill.  Germination
satisfactory. Plants tillered free-
ly. Growth vigorous throughout.
Crop quite ripe when harvested.
The fish attracted crows, dogs,
jackals, and pigs to the plot. The
last did some harm by digging into
the soil to get at the buried fish.
An appreciable quantity of the
manure was no doubt eaten. In
the current season we took the pre-
caution to bury the manure deeper
by broadcasting it in the furrow
behind the plough, the soil moved
in making the next furrow cover-
ing it completely. The outturn is
the best of the whole series, and
considering theresults, fish manure
is undoubtedly cheap, though the
nitrogen it contains costs con- .
siderably more than that in poud-
rette or cattle manure.

Cost includes powdering «the cake
and cartage 4 miles. Germination
and tillering quite satisfactory.
Crop made satisfactory progress
throughout." Quite ripe when har-
vested. .
The remarks made against Plot 8
apply to this plot also.

The results proved that the saltpetre
ought to have been applied in part
before plantation. The germina-
tion was indifferent because bones
alone do not supply the young
seedlings with the ready food they
need. The first top dressing of
saltpetre showed its effect as soon
as water was given. The plants
within aday or two gained a much
better colour and soon bedan to
tiller freely. Half the saltpetre
was applied early in April, half
late in July, The crop was
perhaps hardly ripe when jiarT«st-
ed. The percentage of Gul to cane
isless than inany other plot of
the series.
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11

13

14

15

Kind of Manure.

i manttre
i per Acre.
I

W%ifght

e

Nitrogen
per Acre.

|
Weight
of cane
Cost of manure | stripped
per Acre. and
topped

per Acre,
1

Wei ?ht
0
tops

per
Acre.

Gul per
Acre,

We(imght 1 Per

Icentage

of Gu

to cane.

Value of Gull
‘ per Acre.

- Remarks.

saltpetre ...

Poudrette

dinary-fed cattle.

litter.

eashes, &c.

e

Cattle dung from or-

Cake-fed cattle ma
nure, preserved
with urine and

b

f -Tons.

Town sweepings, '

Dissolved bones and;ff 3

)

1

42

43

42

&4

Lbs.
217)
207

547

972

798

Not deter-
mined.

Rs, a p.| Lbs.

795 15 0} 105,733

280 12 0| 103,175

287 9.0 | GG430

283 8 0| 50,530

240 5 0 48,490

Lbs.

;13,915

13,975:

16,020,

11,790

10,630

Lbs.

13,225

13,270

7,885

6,115]

0,395

12-5

12-8

119

VN

13-1

|
|

Us & pu

631 11 O

684 0 O

4G 7 0

315 3 0

32920 0

The remarks made against Plot i"

For reasons given in the *e’"at*l::-
against Plot 5 none of the &&,*_?1
ed bones was applied before pi»-lw
tion.  The saltpetre wag* g
applied in top dressings. vel.
quently germination was un® ~
The young seedlings b_eg_aﬂl,
thrive and tiller soon alter was
application of dissolved bones .-
- given in March.. The first,} %
dressing of saltpetre inc April hu,-'
the erfect of starting ¥ ing
growth. The second top are5!
was given in July. *Pe ‘l’lme
throve well during the W ?ts
period of growth and wif! ‘1“:):,1..
ripe when harvested, A salt eﬂ].._o,
escence formed on the soik al”
each watering. | "2'® ﬁﬁm
explained that the cost ?f, s
manure is entirely prohibi#¥H
necessitating a 'rearranggr;qfqi N
our scheme in respect or® ot
5, 10, a»d 11 in the current set,
and in fyture years.
, e
Cost includes cartage 10 "‘.'Tes/_!_.mT:S'
crop germinated well and pi°fc -pd
ed satisfactorily afterwards gpuo.
was quite ripe when harvglyais
Our results and chemical, **2%p
indicate that the manure i8 %65 in
if not the cheapest ebtaf5.
source of nitrogen in I.Dhig
even at the Poona price, ;Vh“f“m;
very high, and in the agri™>"*g, -
interest of the country, an & A
sion of its manufacture °'. o
utilization of night-soil as ™" g
in some other economical way *
the very greatest importance.

Cost includes cartage from'thep"ﬂ
Government farm (11 miles)’ ",
value of cattle dung as a’'"™d
for sugarcane must not be g*'gols
"by the results this year for r°* o8
explained further on. <OmiC,

tion irregular, and the crop " o

recovered the check at tin .,"

germination, due, 1 believe, \? e

want of immediately *%|0g.

nitrogen for the young seed"/'§"

The outturn would probablx gl

been more if the crop h*" beet

allowed to stand a month loigé” ;

apply with equal force here

Cost includes cartage 10 miles.
estimation of nitrogen was.magy
But as the manure consisted mowm
ly of burnt material, it could dQx
liave contained asmall percenW,
Town aweopings ash varies J;
much in character that that &
pliedin one part of a plot ra
differ considerably in composit
and value from that applied |
another, and outturn results
therefore he irregular. This
forms part of the comparatij
manure series, but it also for.
with Plots 16 & 17 aseparate sen*
to test the economy of ratoonij
cane and the " eftect of shadj
'the same manure being #F phj
to each of the three V°
Irregular and poor results must
expected from town sweepi
ash. It waa decided to m#n*
these three plots in the curt®
season and in future years Wi
one of the edible oil-cakes, Wh!
we are testing as manure. b
percentage of Gul to cane is hig
in this plot than in any other
of the comparative manure st "
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22. In analysing the results recorded in the abote table, 1 must in the

. first placedirect attentionto the differencesin weight
suTtrrin ° nitrogen applied to different plots. The manures
_ were goplied*, as already explained, before the samples
were analysed, and in the absence of determination by analysis we applied
guantities believed to contain 500 Ibs. nitrogen more or less per acre. The per-
centages of nitrogen in" cattle dung, farm-yard manure and poudrette were
much under-estimated. The nitrogen in bones and dissolved bones was over-
estimated. The estimate made in respect of saltpetre, castor cake, and Karan;
cake would have been nearly correct if these manures were pure, which they
were not.

Analysiy of
manaie series re

- We started our comparative manure series with an imperfect knowledge as

E>§perle|10e ganad which to the composition of the manures employed, rather
OlLR o theexperiments in giian jose a \whole year, Thisis not to be ‘regretted,

years because knowledge has been gained which necessarily
must have been gained in the first y(*ar, which will be of very considerable value
inthe future. _ : _
If the tabulated figures are closely studied, some ot the results will be found

An e explandion of “m “inconsistent that they appear aimost inexplicable.
rently indonsgent result®  They can, however, | think, be satisfactorily explain-
- ~ed. Thefarm-yard manure and cattle dung results,
for instance, compare very unfavourably with other results, the latter being
obtained from manures ‘which were decidedly poorerin the important elements
of nutrition. The explanation isthat the cattle dung and the farm-yard manure
were applied before they were thoroughly decayed. The large stock of nitrogen

Nitrogen in immediady which these manures contained was not therefore in
avdlade faom an important immediately available form, and | am convinced that
condjituent of menures for nitrogen in thisform is by far the most important con-
ugacane. stituent of nianures used for sugarcane. This convic-
tion was forced by the appearance of the crop on the different plots at time of
germination and afterwards. In my report of last, year | noted that the sugarcane
sets (pieces of cane about a foot long) evidently contained very little to nourish
the young shoots, and unless the rootlets come at once in contact in the soil with
nitrogen in immediately available form germination becomes uneven* A check in
growth at this early stage is never afterwards recovered, nor do the plants tiller
so freely as when the young shoots come up strong and vigorous.

23. Thegermination dependsin a most remarkable manner upon the manure
Gamindion dgpendsin a APT}*i- Int|lecurent «jon asin last year's experi-
remakable mane on the M?ntS the fish ranue aild g qrette plots are QO
manure used., spicuously ahead of the others in evenness of germina-
: tion and vigour of growth. Both these manures have
the reputation of acting very quickly in an i”igated soil,-and doubtless do so.
The necessty of applying A2st vearwe made tlie®migake of not applying any of
at leedt alight dngbe?f a the saltpetre before plantation, but entirely as atOﬁ
Ik acting menure befare  dressing to the bones and dissolved * bones plots, wit
anaum. e : t}iereoul ttlia)~ Qermi N@tion was indifferent.  In the cur-
rent season oneTfifth of the saltpetre w"s given before plantation and the germina-
tion has been quite satisfacfory. So dso is the germination in the farm-yard and
B Ik . _ cattle dung plots, and this | attribute chiefly to"the fact
BhouvBe S~bly X ea)'™  UiaUhese manures were kept over ayear and were quite
e ue ° o - decomposed. It must of course be admitted that
' residues of ujanures in the soil left from the heavy
dressing of last year may have some favourable influence on the  satisfactory
germination this year in the plots | have referred to, but judging from the
appearance of all the plots, 1 am nearly certain that the chief influence is attri-
butable to the manures directly applied.

Samples of tlie soil of the field were taken before our uy ~ xi*.Uo * ere started

‘Tre redive « vdues of .and analysed by Drgleather. It will be very easy
menures will to some extent ~ therefore at any time to determine how much fertility
be gauged by the orop resdues  any particular plot has acquired. This determination
IFL 7 thej SOl oxf each plot i) "he an important factor in fixing the relative values
afta sved yeas  croppmg. f NN AN N AN N nditfons
being equal, that manure which leaves the soil in tlie richest condition after
severd years cropping must be considered best.
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THIRD SERIES.

24. Object—To test (1) how long cane can be ratooned profitably and (2) how-
far cane is injured by the shade of Bdbhul and other trees.  The latter test is being
made on an irregular plot affected by the shade of hedge-row timber trees.
Each plot was manured similarly and equally with Plot 15, and the results are

comparable with those of that plot. « As regards® the

Ratoon results begin with - regylts of the ratoon plot, the value of ratooning isin

tf‘segzgn from crop of present g \way shown, the crop being grown from sets. The

test really starts with the crop of the present season,

which is a ratoon crop, L e. grown from the stumps or root-stocks of the previous

_ crop. The injury to cane fromthe shade or proximity

WE:I?J;%thObcar”eesulgy shade {4 |arge trees is well shown ; whilst the results on the

y ' ratoon crop, if compared with those of Plot 15, tend

to show that town Sweepings ash (a very heterogeneous mixture) gives
irregular results. The results of the 3rd Series | tabulate below:—

3rd Series. Plots 4- Acre each.

Weight Weight of ‘
No. "9 Cost of cane ~ |Weight [Weight lPercegf- V aluepf
o Kind of Manure. Jnanure manélrre stréﬂged of tops derl tg%elto B narks. .
Plot. per A(':)re topped Aper AP cane. AN
R Acre. PP cre. cre.
per Acre.
_ l
Tons. llits. a. p. Ibs. | Ibs. | Ibs. Rs. a p.
16 | Ratoon pIot (manur-
ed with townS/veep . .
ings ash) ... 64 {240 5 032505 8,965 14,160 j 12-8 [214 7 0 ; Germination very irregu-
lar. Crop made slow pro-
. gress afterwards.
37 | Shade plot (treated :
with the same ma-
nure) . ..... 240 5 0| 25497 8,720 {2,874 | 112 j148 2 O Germination irregular and
plants did -not tiller
much until the crop was
half grown. Then »
good many shoots came
up which were halt
grown when the crop
was harvested ; hence
probably the low per-
centage of Gul to cane.
1 —

FOURTH SERIES.

25. Object.—To test whether aless quantity of water than- that ustially
applied by local cultivators to sugarcane will or will not give' equally good
results. Plots to be irrigated every eighth day in the hot weather and every
tenth day in the cold weather or during breaks in the monsoon rains. Ordi-
nary cultivators get canal water once a fortnight in the hot weather, and this
interval between waterings is believed to be too long.

26. The plots of this series are comparable with "Plot 21 of the 5th Series

. which was similarly manured and was planted and -
A narratlve of the manner i- v~ ™.U +,Un for

in which the comperative ex- “harvested at the same time, Ihe watei taken 101
periments eremede in. this  Plot 21 was not actually gauged bdt it may be ac-

sies. cepted that attach Hoodmg approximately the same
quantity of water was taken for this plot as for the" full supply plot,” because

in each case as much as the beds could hold was taken and the beds weré maae
precisely of the same size in each plot. The cane was cut at eleven mohths ana
the crops were all apparently quite ripe. Plot 21 of the 5th Series was’imgatea
t wenty-seven times or as often asthe canal was opened for the cultivatorstieicis oi
the neighbourhood. Mr. LeQuesne, the Executive Engineer for Irrigation, Had our
water gauge fitted up and alowed usto take water for the plots of “the 4th beries
thirty-four times during eleven months. Heaso had a gauge fafted up m an
adjoining cultivator's field. The cultivator irrigated his crop at night on several
occasions, when there was no supervision at the water gauge. -~ Averages are
taken for these occasions, and | accept Mr. LeQuesne's figures as tairly accurate.
27. The results of the water experiment series are striking, and in my
Resul o brikin opinion prove in the most conclusive manner the im-
manner THE N LSRG portance of giving water to a cane crop often and in
giving water to caeofton  smaller quantity. Frequent watering in the hot wea-
and in grdl quantity spe ther is specially important. The outturn from each of
daiy in the hat weather. ther<waterex Periment plot' isconsiderably more than
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that from any other plot in the whole area under experiment; and this must be
attributed entirely to frequency of itrigation. The value of frequent irrigation
in the hot season is made strikingly manifest in the sugarcane area under canal
irrigation in the Poona district where a good cul-
tivator owns a well. He gives water at least every
eight days, but he gives no more than the crop needs,
because he has the troxible of drawing it. On the other hand, if an average cul-

Cultivators who get canad tivator gets water ad libitum from the canal only
water literally flood their once a fortnight, he takes as much as the beds will

Cultivators who own wells
irrigate canelightly but often.

fiel(ls_ hold at each watering. .
28. .In the interest of the Irrigation Department, I am compelled to
A i 1 T+ A- -n' admitthateven if it was permitted to take water once

A plea for Irrigation JJe- Lo T T A ' , 1-1,1 1
payment's refusng to give ni eight days, the average cultivator would takemuch
wae as dten as the cae more than is absolutely necessary, until such time as
aop actudly nesdsiit. ft {s demonstrated to him that he is thereby spoiling
his crop, and it might take years to saisfy his mind on this point. Meantime
count must be taken of the extraloss of water by leakage (which is greatest in
the hot weather) from the numerous distributing channels owin? to the more
frequent irdgation; and | can understand any Executive Engineer for Irrigation
objecting to give water for irrigation in the hot weather oftener than is done at
present. Under existing conditions the cultivator of sugarcane to a certain

The cultivator extent protects himsdf. He makes the beds for water
himself. proeds comPartments so deep that each time his crop is

irrigated thefieldis literally flooded, in my opinion,
to the detriment of the crop. There is no question that a good deal of this
water is lost in drainage, and it is questionable whether this loss would not be
more than counterbalanced by any extra leakage from the distributing channels
caused by more frequent irrigation. In any case we cannot get away from the
nd . Imigetion Depafmert  fact that our experiments tend to prove that frequent
fited T ot were foung  lightirrigation, especialy in the hot weather, increases
practicab|e to introduceasys. the outturn Va“y cons dad)ly If It Wae_ praCtI Cable
tem of frequent light irriga-  to introduce this system generaly, the Irrigation De-
tion. ' partment as well as the cultivator would be benefited.
29. | am quite convinced that one year's results on. our experimental area
_ . , are aufficient to prove this. Nevertheless the experi-
corstyear sresutsbeieved - ments are being continued. - The results of thefirst year
poieintion P are tabulated below. The rainfall a Poona was 324
inches! Probably it was about 2 inches more at M njri,

the ante-monsoon showers being there more frequent and heavy than at Poona,

Ak Series. )
Comparative Water Experiments. Plots ™ Acre each.

Eaui W%ifght

uiva- .

\ Cost of ; Weight| Per
Total ent X | canes | weight | V€9

No. CR I lyin : centag-e| Valueof

of | Method of frrigation. | Jrantty ”:g]hﬁfsaﬁf i?ﬁ%gtio% strgr)]%ed ofpteorps Gul Ol?g %ul per Remarks.

Plot. s water per per | Gul to cre.

appl.led. ta% glvieggr Acre. toggred Acre. | aGre. | Cane
Acre.
Tons. | Inches. | Ks. a p.| Lbs Lbs. Lbs. Rs. a p.

18 | Watered each timg 4.81M 476 10 0 0| 119,925 12,960 | 14,160 11*8 | 729 14 0] Cut 11 months after planta-
with half the ordinary, tion. Plot manured with
supply. Irrigated 34 . . 42 tons poudrette per acre.

10 | Wased en ime withl 72675} 719 |15 0 0| 115765 10210 | 13710 | 118{ 70611 0 Do, do.

three-fourths ordinary| «

SRER: AT NS %

20 | Watered each time withl 96700{ 97 20 0 O/ 111,590] 16,500 | 13,300 114 1 685 9 0 Do. do.
full ordinary suppli/.

Irrigated 34 times in 11

mouths. <

21 | Watered each time with 7,679 760 | 9 0 O 106,000 14,705 | 11,920 11¥2 y 614 7 Qf Theresulfs of thisplot are

full » ordinary _suppl roxi- | (approxi- given in this table for
and irrigatedy27 tlpngeys (aﬁq%te.) mate.) comparison with the above
in 11 months. 3 plots. QTt 11 _months

Al P\antanog- (St B8
drette per acre.

Cultivator's field. Water, #2387 82
%auged by Mr. LeQuesne.

ield watered 2= timeg
iiu I1g months.

B 433—10
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FIFTH SERIES.

' 0 a<;what period of : : -

mJLMA) fo | pero %‘owm cae dds the h -
gggentageo ngar. Plots, acre each and man%wn ZPgtons poudrette per
3l. This apparently IS a m£)_re difficult proWem to solye than A Ai/\

A more difficult problem to gt_e(_l l,d vare s commonly called a 12-month crop.
wlve than was anticipated for © ANA& Mg fromthe gpnearance of the crops treated

reasons given. with different manures on our comparative manure

8ern . .

forpe a_cane aop to maturd%fn A'S T S pn A" A A Amamm/e o
aﬁw-actlng mg%)ure may take , fu?S montﬂs Whll?t a crop trAeaIed vlwth
. . -y . N ; Ol’lper)_ Nalm N

E?é/e 9%8“0 onin anaCL S It 312 Ties to poreh out that top-

356 :
Plantation.PB ﬂﬁ;ﬁ time than those manured only before

the latter were unquesti'oﬁa.bly
growth at which cane contains ‘the’\highest percentage of sugar cannot be deter-
Necessary to extend this B A"Aand. The question is of sufficient import-

series of experimentsinorder "€ to warrant a more extensive schema of experi-
to get definite results. ments, and part of the additional area which will be

purpose. The results of t?]

5th Series.
No. Weight of \ah
o - Special treatment of crop. | Canes strip- \Weight Q| weight of| Percentage
plot. | P P q%%agg toﬂ:rgef Gul gper & o \éﬂlluge?f Remarks.
o pped - Acre. | to Cane. Acre.
Lbs. Lbs. Lbs. Lbs. {Rs a p.

21
. Cﬁ}nte(:)ctgu?n(ilcorgﬁ\l/grréﬁ(g 106,000 | 14,705 | 11,920 | 11-2 |g14 7 0 |Crop irrigated 27 times. On
after plantation. - this plot the former occupant
of the field had a very large
heap of poudrette, which
when we took possession he
carted away to other land.
The site and surroundings of
the poudrette heap were possi-
bly manured more heavily than
the remainder of this plot or
the other plots with which it
is comparable.

22 | Cane cut and converted
mto Gul 118 monthg  222°0 | 161104+ 10965{ 115 |565 3 O | Crop irrigated 28 times.

after plantation.

23
C{ﬂ%wéu?”dﬂwﬂﬁiﬁi 300165 | 14,470 | 11585 | 115 6197 2 O | Crop irrigated 23 times; the
after plantation. last watering 3. weeks before
- harvest. The plot ought to
have got one more watering.
Canal water was obtainable
" Lhe day hbefgre we began to
2 arvest the crop.
Cane cut and converted 10575 | 12120 | 12475 | 118 |43 0 0| Cirgp irrigated 20 times. The
after plantation. e interval between the last
watering and cutting the crop
was longer than it ought to
J

have been by four days.
32. | do not think that any definite deductions can be drawn from the
No defirite deductions to #°°V® figures. The 13-months crop gave the best
bexcravn fram results. outturn and contained the highest percentage of Gul
owvil : . t° “ane. Theresults areirregular. | can offer no
explanation beyond the remarks made in the remarks cofumn.

SIXTH SERIES.

33.- Object.—To test the effect of manure applied before plantation with the
same quantity of manure a[)plled at intervals partly before and partl¥ durlng
growth as atop dressing. | tabulate the results —
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6th Series.  Plots j, Acre each.

No. of
Plot.

25

26

27

28

29

Weight .
i i Cost of of canes i ; . )
Kin ity of ; . Weight of | Weight of | Percent *
mangrgne?ngurgg%htgdoof anggmpg Stréﬁged topg per Gulgper age  Gul VgéfA“Cer ul Remarks.
application. per Acre. topXed Acre. Acre. to Cane.
per Acre.
Rs. a p.| Lbs. Lbs. Lbs. Rs. a p.
Farm-yard manureg 4 6 0| 47,030 11,710| 5600| 119« 283 10 .0 Germination irregular.
42 tons per acre. CropI gre\?( very
All applied before dowly at first and
plantation as iy -never recovered the
customary. ealy check. The
manure used weaa
the same as in the
comparative manure
sries (e remarks
in tabulated results
of that series).
Crop harvested 12
months after plan-
tation when quite
ripe.
Farm-yard manure 36 14 0| 51,090 | 11270{ 5940| 116 306 3 0| Same remarks as
Samé quantity ; orie- Iréglr%ldes %?1 as art% geérg\ll\;
third lied before age !
planta?lp(?n in Feb-| of quanti-. rowth a first.
. ruary ; one-thirdag ty top ate in the season
a top-dressing in dressed the appearance of
May ; onethird as J mile. the crop indicated
a fop dressng in that it was making
July. more progress than
that of ot 25.
Cut 32 months after
|antation. The
eaves were quite
green  when the
crop was harvested,
an indication that
if cut a month
or S0 later the yield
of Gul would have
been more,
Poudrette 42 tong 312 0] 96465| 33255} 11,475 | 11*7 501 8 0| Germination satis-
per acre. All ‘ap- factory and crop
plied before planta- thrové well through-
tion. out. Dead ripe
to dl appearance
when harvested 12
months after plan-
tation.
Pondrette. Samel 15 1 01107995} 13,600 | 32,920 119 665 15 0| The crop made satis-
quantity ; one-third] includes factory progress
plied beforel cartage of throughout. ar-
SFantation in. Feb-| quantity vest 12 months
ruary ; one-third ag top-dress- after plantation, but
a fop-dressing in ed, 3 mile the leaves were at
May; one-third as tgr:gen tlrgne ! lIJ(I)E’ie-
ess R
gul§opdrmng " tion that the grop
' had not ceesed to
grow, The vyied
of Gul would pro-
bably have
more if the crop
had been harvested
later.
Castor cake 5 tong 2 8 0| 79465} 12445| 10,095 | 127 520 5 0| This plot and the

er acre. All applied
ore plantation.

next with which it

is comparable were

damaged to some

extent _ by flood .
water. The'damage -
may have

gréater in_ one

plot than in the

other. The results,

| fear, are vitiated.

Crop harvested 12

months after planta-

tion and then quite

ripe.
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Weight

Kind and quantity of Costof | of canes . _
No | “manure and method | applying | stripped | Weight weignt - |Percentagel \, o of Gui
. of application. manure and | oftops | of Gul | of Gul to ue of Gu
per Acre. i topped | Per Acre.| per Acre,| Cane. per Acre. Remarks
per Acre.
L] —r
Rs. a p. :
P-1 Lbs | Lbs . | Lbs. Rs a p.|-

30 [ Castor cake. Samd .
qua;néijt)g 3 onetklmird 69 0} 8525| 13500 [ 10145] v 52 15 0 See taboxée remartI)(s
i ore plan- as to damage by
?gtpi)on in Febrl?ary; flood water.  The
one-third as a top- crop harvested 32
dressing in Ma;); monthsafter planta-
8nethirqa‘s]e|1top. : iihon and had therfl
ressngin July. e appearance Of
J Y being still growing.
The yield of Gul
would probably
have been greater If
the crop had been
cut later.

. n analysing the results of the 6th Series | leave out of account the
Eesults from castor cake “f$te ¢@f® PYs> pecause the figures may be unreli-
plots unrdlicble. able tor comparison for reasons given in the remarks
MEHTMWW fW f i COMEmn of the above gatement  The other results,
particularly those of the poudrette plots, clearly indicate the advisability of
drdihe Rty theieee  “PPtying manure to sugarcane partly before plantation
theeconomy f applying parg  @Nd partly in repeated top-dressings. In the case of
of that manure as a top- poudrette the results show a clear advantage, the out-
dressing. turn being increased in value to the extent of Rs. 74
per acre at a cost of about Rs. 11.
35. The advantage of .top-dressing a crop like sugarcane might almost be
The advantage of top-dress- taken for granted without experiment, because if a
ing might be taken for grant-  very heavy application of manure is given before
?&%?S‘t’gs Sove. butitls plantation, a good deal of the soluble ingredients must
be lost in drainage. The crop makes slow progress at

vantage by experiment, be- VY ur
cause the practice is unusual  first, and it is at least two months planted before there

in the district. is any appearance of vigorous growth, meantime it is
Gays ai - tn v ,» watered oftener than at any season (once every four
part Outwfgthe Seonr3fc fortnigllt): andthe effect must be to wash the manure in

..36. The practice of top-dressing is unusual in the Poona district. The
cultivator helps his crop in this manner only when an insufficient quantity of
manure was given before plantation. It is therefore necessary to demonstrate,
it possible, by experiment the advantage of top-dressing. . -

37. There was at least one result from this series besides those aimed at

Caad results which mey 779 though casual is none the less interesting and
prove important. important. It was made clear from the appearance of
o - . . the crops at harvest time that those manured entirely
betore plantation ripened sooner than those- top-dressed. The latter were
probably not quite ripe when harvested. It would have been of importance to
have determineg how much the yield of Gul would have increased by leaving

“the, crop standing longer. This could have been done by leaving a portion of
each top-dressed crop to be harvested when fully ripe. This would have, however,
interfered with the experiments of the current year, and the point can be settled
by separate investigation next year. o

38. The two new varieties of cane imported from Mauritius—one red and

Nev importations of cane '"® 2™ Apjte-have not succeeded so well ag | anti-
from Mauritius not wholly “P*ed in my last report. The first year's canes
sucoessful. . contained a small percentage of sugar compared with

the local variety (Pundia). These imported varieties
were reported to be two of the very best varieties in cultivation in Mauritius, and
they thereyielded about 14 per cent sugar, whilst here the white variety gave
10-08 per cent. -Thered variety gave 9'1 per cent. The loca (Pundia) variety
grown jin our experimental plots gave from 11'2 to 131, and in crop tests | have
found_ it to contain often over 13 per cent. In other respects the new Mauritius

cane aid very well.
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The canes grew as tall and as thick as the Pundia canes in our best plots,
but the habit of growth is different from the local
e Mauritius canes have 4iety= The power of tillering is enormous, 20 to 30

ttt?K 1 ISL?! 9°WN folly growm canes from one stock is common. This

year the wnole produce* has been re-planted excepting
what was required for gjie boiling of each variety for Gu. The Gul of each
variety was of good quality. :
Note by Dr. Leather on the Chemical Composition of Sugarcane and Sugarcane

Juice and of the Raw Sugar obtained in the Experiments made at -the Cawnpur

and Poona Farms during 189"-95+

In the following note the results -0 a number of -analyses of sugarcane
juice and of the raw sugar are submitted, and in addition reference will be made
to the several analyses of the whole cane.

The analyses obtained at these two farms are discussed in one note, with
the object of .comparing, as far as may be, the difference which occurred in the
quality of the juice and of the Gur.

2.  The Juice—The amount of cane sugar ‘was determined in a number
.of samples of juice from the cane immediately after pressing, at Cawnpur and
at Poona, and the results are tabulated in Statement |;

STATEMENT 1. )
Percentage Cane Sugar in the Juice of Sugarcane.

Plot Per cent Plot Per cent

2%0. Treatment. Cane Sugar. | No. Treatment, Cane Sugar.
Cawnpur Cane Sugar Juice, Poona’Cane éugar Juice—eontd.
i| 14'46

1 | Nomaigre . . ... .... {| 1363 11 | 3 tons dissolved boneo ... I R,

: | 8-67 (laid). 1 ton saltpetre . . gy o ®

10:61 : 17-33

12 | 42 tons poudrette . . . . . '
2 | 7 tons cattle dung manure { %255$ P *{ 36-50
i 3563 (Kid)-| 33 | 42 tons cattle dung . .,.{ %g%g
: 14-38 _
3 | 14 tons cattle manure . . . . . 993 (laid).} 14 | 42 tons farmyard manuf* 16-10
) - 929 (laid). .

o 15 | 55tons sweepings . . . . . 1737

14+40 | 42 tons poudrette in all theso ( 14-53

-4 1 5 cwts. bone superphosphate [ 1351 18i plots, < 1317

: B0 7 | normal water allowance . 14-29

Poona Cane Sugar Juice. ] i ‘ 14-09

) 0 |l do. do. 13-53

6 tons dissolved bones ...| 15P8 : 14-33

) . 32-S7

7 | Stons fish manure -l 1622 21 | Cane cut when 11 months old ._] 33-33

34,51

8 | 5tons castor cake lc ilggg I 2423

22 Do. 11J months old. 33.95

9 | 5tonskaranj cake 15-82 14-11

I { 16-52 23 Do.  12monthsold ._\| 15

10 | 2\ tonsbone meal. . . . . . . : 34-41

1 ton saltpetre ” | 14-48 24 Do. 13 months old .. I 37-01

As will be seen the percentage of sugar (parts of sugar per 100 parts of
juice by weight) varied very mugh more at Cawnpur than at Poona." This is
in al probability owing to the fact that at Gawnpur the crop was very much
laid in all the plots by excessive rain.

Four samples of the juice of such cane were analysed, and, as will be seen,
the percentage of sugar in three of them was considerably lower than that of
the juice of the standing cane. The percentage of sugar in the juice of the
.standing cane ranged from somewhat under 14 per cent, up to as much as 17'6
per cent. The latter is an exceptional figure, and the percentage of sugar in
the juice of the Cawnpur crop may be taken to have varied from 13*5 to' 155
per cent. The percentage of cane sugar in the juice of the Poona sugar-
cane crop was determined in a much larger number of samples, and in these
there was very much greater uniformity than in the juice analysed at Cawnpur.
The crop was in no case laid by rain to any extent, and these facts taken
together lend a certain amount of support to the opinion expressed above that
thé juice of laid cane will contain a lower percentage of cane sugar than that
of cane not so laid.
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obseS over the percentages of sugar in the juice a Poona it wil be
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STATEMENT II.
Samples of Gur from Cawnpuy,
Description. Cane Sugar. Glucose. Water. Ash.
Cawnpur—Plot 1. .. .. L) 7545 8-57 10-92 * 254
Do' LI 1 (laldJ Ty s e 67-82 . . 3
Do. » I}II T TR D) 847 11-45 255
Bo. p Nl L) 7461 9-06 1217 2-69
Do. n N B 8-76 12-59 194
DO EL VI LT e v et 73-U2 9-39 14-84 1-68:
b m e e e Te82 7-93 12-36 . 1-46
Do. ”VIII Wl 7113 10-27 * 14-92 2-61
Do. ” .. oo el 7188 8-47 14-87 2'18
o o (Iald) we .| 6378 14-39 14-02 4-76
Do » ce e 70-04 1085) 13-77 3-26
- wo» (lad) 0T eas | - 13-54 1479 2-69
u n o
DO. n Baranka" ten e R 76-63 8‘13 6'55 : 3‘33
Do. " Baranka e el 7296 5-42 -13-03 3-16
. . - w7507 874 13-48 2-46
' |
Patdogarh ... .. .. L1 o 8-82 7-05 389
Unao . =% e e L 6964 10-15 | 1195 3-23
e - - o 72-28 9-88 10-09 3-03
e e [ 7314 9-91 8-26 3-65

*A more foasibl
more or less, Whll;t :hexPlunatlon I think is that the cane of Plots 18_a -as lodged or laid

3. MorLisox. ® cau of Flots 5—15 was cither not laid or laid 1o avery trifling extent.—
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STATEMENT  I11.

Sample of Gul/rom Poona,

Description. CaneSugar.] Glucose. Water. Ah,
Plot No. 4 _ vl 76-41 10-92 9-85 1-40
w- s B . 69-12 | 18-88 7-69 1-64
£ s o 7593 | 1043 984 152
oo 7T o i 7542 | 1241 4-82 1-58
A B » .| 7765 0-88 9-77 1-44
I - .l 79-23 5-89 9-66 1-16
, ¢ 0 ..l 7473 | 1066 10-27 158
wou e . o739 1192 | 1100 1-85
. 3 12 .. .. 7556] 1225 9-86 183
w n 13 .. | 77201 1141 | 1026 1-52
wo» 14 e w7740 11-85 7-18. 1-33
N 15 e - .| 7738 | 1086 897 137
N .18 ... o ol 7471| 1571 | 10-44 1-40
1 » 19 e’ ann ren Ly 71—99 14'45 10'56 1'20
Ty a2 .. o 75231 1377 9-58 1-45
w21 e Wl 7319 | 1390 1135 1-36
. 9 22 ..| 75851 1256 857 1-28
. 24 .. co| 76681 11-41 95 1-40

a. The Maiv Sugar ("Gur" or "Gid").— The Statements I1. and I11. exhibit
the analyses of samples of raw sugar from Cawnpur and Poona farms, in
addition it was thought desirable to analyse some of the Gur prepared by
cultivators. They are all samples selected from the North-West Provinces districts.
Samples of cultivators' Gul prepared near Poona were not analysed this year,
the amount of work having become already too great to admit of it at present.

In the case of the raw sugar it was possible to determine not only the
amount of cane sugar but also that of the " glucose" or uncrystallisable sugar,
the water, and the mineral matters. These have been determined in all the
samples. In addition to these items, there has been determined in several of the
samples the amount of nitrogen, the solid substances such as bits of cane and sand,
and the phosphoric acid.

Considering now the analyses of the samples of Gur prepared at the
Cawnpur farm we find that "the Gur of Plots |.—IX. (excluding for the present
those relating to la(J cane) contained from 70 to 76*5 per cent of cane sugar,
from 79 to 109 per cent of glucose, from*10*9 to 14’9 per cent of water, and
from 1/46 to 3*26 per cent of mineral matter-.

In the case of Plots I., VIII. and 1X., samples of the Gur from the laid cane
were separately analysed, and as will be seen, the percentage of cane sugar was
much lower and the glucose much higher than in the Gur from standing cane.
There is thus a coincidence between the quality of the juice from laid cane
and that of the Gur obtained, and this year's analyses would therefore indicate
that at least for thistariety of cane, the " Matna/' it is important to prevent it
from being laid by heavy rain and wind.

The figures in the second divison of the statement relate tqQ the Gur
of four varieties of cane grown on land adjacent to the Plots |.—IX., but which
was more subject to water-logging than that of Plots |.—IX. Indeed this cane
was so much damaged that the weight of the sugar obtained is, | believe, acknow-
ledged to be far below what it ought to have been. Ifto this fact be added the
evidence obtained by the analyses of the juice and Gur of some of the other
(Matna) cane, it is not a little surprising to find that the percentage of cane
sugar is higher and the percentage of glucose and water generally lower than
in.the Gur of the adjacent crop of Matna cane (Plots |.—I1X.). The proportion
of mineral matters is distinctly higher. No analyses of the juice of these four
varieties of cane were made, and it is not possible to say what its quality was;
but if, with distinctly poor crops, these varieties produce a better sugar, it might
be naturally expected that if the crops were really good ones, some of these
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varieties of cane would be more profitable to grow than the M&tna. Another

year's results may throw light on the point. The high percentage of ash is the
worst feature in their composition.

In the third division of Statement Il.-are exhibited the analyses of several
samples of Gur prepared by cultivators in the districts named in the first
column. They are on the whole of about equal quality to that prepared on the
farm. « Their worst feature was the amount of dirt, bits of cane and earth, which
they contained. This is of course readily understood, when it is borne in mind
that thejuice at the farm was al passed through a cloth before being boiled
down, and this of course the cultivators can readily do, so soon as there arises
any cal for it in the bazdr.

In Statement I11. are exhibited the analyses of the various samples of raw
sugar (Gul) selected from that prepared in the Poona experiments. The per-
centage of cane sugar varies from 69*1 to 79*2,-and in the majority of samples it
was higher than that prepared at Cawnpur. The glucose, however, with one
exception, was distinctly higher than in the Cawnpur samples. It varies from
9+83 to 18*83 per cent, one sample however containing only 58 per oent. The

~moisture, withthe exception of one sample which contained only 4*8 per’ cent,
varied from 71 to 11*35 per cent, and was generally less thanwhat the Cawnpur
Gur contained.

*The proportion of mineral matters varied from 1*16 to 1'85, which is
distinctly less than that in the Cawnpur Gur.

It may be well in concluding this paragraph to refer briefly to one or two
points in connection with the quality of the Cawnpur farm Gur and the Poona
Gul. Both these names apply to the raw sugar obtained by boiling down the
juice, until it will solidify on cooling.

Doubtless it is, from the cultivator's point of view, the most important hig »
to produce as great a weight of sugar as possible, irrespective of any niceties of
composition, and judging by the analyses of the five samples of Gur exhibited in
the third division of Statement I1., it would appear that for ordinary bazér pur-
poses their Gur isjust asgood as that produced at the two farms.  When there-
fore we find that from three to four times as much raw sugar per acre is produced
at Poona as at Cawnpur, it will be evident that-this result must, at present at
any rate, bear a value very much above that of the composition of the Gul.

It is however to be noted that in the neighbourhood of both these farms
refined sugar is being made on a large scale, and itr will not be out of place if,
whilst determining the variety' of cane and the mode of growing it, which will
produce the most raw sugar, we bear In mind that there will probably be a de-
mand for raw sugar for refinery purposes. It is for this reason that'| draw
attention in the next place to the amounts of glucose and mineral matters in the
raw sugars which have been produced at the farms. The. percentage of cane
sugar was much about the same in the two sets of samples. But the proportion
of glucose is distinctly less in the Cawnpur samples than in those, from Pgona.
It may be that thisis to be referred to some inherent quality of the juice of
the cafte; but | think it may in part be owing to the fagt that at Cawnpur a
mixture of potash and a mucilaginous substance was added to the juice, in order
on the one hand to neutralize the acidity of the juice and thus prevent to-a
greater orless degree the " inversion " {i. e. glucose formation) of a part of the
cane sugar, and on the other hand to cause a precipitation of the albumenoids
of thejuice, and the analyses would indicate that the alkali has really had the
above indicated effect to A certain extent.

This is a point which will be worth while experimenting with another year.
| am inclined to think that potash is not the most suitable alkall to employ, and -
it may prove better to add some caustic lime or carbonate of lime instead.” The
other point to be noted is the distinctly higher percentage of mineral matter
in the Cawnpur Gur than in that made at Poona. Possibly the highér propor-
tion at Cawnpur is to be referred in part to the addition of potash to the juice
(as above mentioned), but that it is important for refinery purposes to keep the
proportion of mineral matter low will be appreciated when it is mentioned that
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refiners consider that one part of, .soluble mineral matter will prevent five parts’

of crystallisable sugar from crystallising.  All the mineral matter in‘thejraw sugar
is not soluble, and the amount of soluble mi neral matter was determined in only
three samples in which it amounted-to 2*06, 3'79, and 2'59 per cent respectively.

It may be of value however to bear the point in mind.

4. The total Sugar in the Gane.When the cane is crushed in an ordinary
mill such as those employed by the cultivators, only a portion of the juice,
and consequently of the sugar aso, is extracted. A certain portion remains
behind and is lost. An attempt was made to determine the amount of this in two
ways. The one; jras by determining the amount of sugar left in the refuse
crush#d cane, the other by determining the total amount of sugar in the cane..
The results of neither method were however satisfactory. Difficulties, which need
not be here entered upon, were met with, and it must be left to a future occasron
to perfect the methods employed and thus arfive at the result.

An approximate estimate has been made by an indirect method, the *net
result of which goes to showfhat at Poona from 2 to 25 per cent of sugar was
thus o™, whilst at Cawnpur the Joss was not less than 5 per cent. The latter
amount is certainly very large, amounting to fully | of the total sugar inthe
cane. #The cause of this must not be hastily put down to the mills employed.
. On the contrary, the results obtained with the Pundia cane, some of which
was crushed by Mr. Sabbiah at the Cawnpur farm, show a vety different result.
In the case of the Matna. cane, which was the main grop «in the Cawnpur
experiments, only 50 per cent of juice was extracted, whilst no les» than 69 per
cent of juice was obtained from the Pundia cane with a corresponding pro-
portion of Gur, and although no analyses were made of the Pundia cane or its
ejuice, therje cannot have been more than 2 per cent of sugar left in the refuse,
and it was probably much less. The amount of Gur obtained was far higher
than any ‘grown at the farm, and the proportion of G-ur; namely, 13*7 from 100
parts of cane, was distinctly high. The Pundia G-ur gave the following results—

Cane Sugar. Glucose. Ash.
7576 -11-18 1

showing it to be a good sample of raw sugar. It would appear therefore that
the high proportion of sugar not extracted at Cawnpur was more likely
occasioned by the quality as hardness of the cane itSef, and if this should prove
to be the case, it will show the desirability of growing a cane from which a high
proportion of the juice may be extracted.

5. The amount of phosphoric acid and nitrogen in the sugarcane crop.

Thé sugarcane - crop is generally supposed to be a very exhausting
crop, and it is therefore of interest to determine as accurately ¢ as possible the
amount of nitrogen and phc*phoric acid, lime and potash, which it takes from
the soil. An attempt was made to determine the nitrogen *hd phosphoric
acitl, but in this case, as in the determination of the total sugar, difficulties
were experienced consisting chiefly in getting what were really representative
samples of the materials, and a further endeavour to overcome tha dlffICU|tIeS
and make more exact determinations will be undertaken next year.

So far, however, as one can judge by such analyses as have been made, the
“amounts of nitrogen and phosphoric acid in the g¢rops at the two farms
respectively are as follows :—

Assuming 40,000 Ibs. of cane and 4,000 |bs. "o tops per acre to represent

- the Cawnpur crop, the total amount of phosphoric acid was about 24 |bs. and

the nitrogen 34 Ibs. per acre. And assuming in the case of the Poona crop

100,000 Ibs. of cane and 14,000 Ibs. of tops per acre, thfe total amount of pho”
phoric acid was about 50 Ibs. and the nitrogen about 94 Ibs. per acre. ]

A wheat crop of 600 Ibs. of grain per acre will remdve'(including the straw)
about 6 Ibs. of phosphoric acid and about 13 Ibs. of nitrogen per acre.
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Balance Sheet of the Poona Farm, 1894—95.

Receipts. Amount. Expenditure. Amount.
Es. ap! Es ap ' Es. ap| Ks ap
To sale proceeds of farm produce 1894-95— U,
Grain ... - w 10515 0 IBy rent of land # e I 122 0 0
Fodder crops .o g 1989 8 6 Assistant Superintendent's pay .. . 902 11 i
Potatoes... %1 0 g Establishment pay /.. 588 0 0
Gu .. Wy 13 9 Horse allowance.” ... 240 0 0
Ginger ... .o 1414 9 Travelling allowance... 127 10 O
Vegetables - 140 10 2
Manures ok 7213 6 13y ordinary expenditure— .
Fruits ... 1 8 0 abour and cost of up-keep of farm bullocks...;, 1872 3 4
Live stock .- 4 0 0 Skilled labour 25 6 6
Miscellaneous receipts wel . 7610 6 - Purchase of manures.. 329 5 3
To vaue of farm produce of 1894-95 unsold on 3430 10 g Do seeds for sowmg, : %;451 8 6
31st March 1895— o Do. dead-stock and furniture 10
A. Since sold:—Grain o 0O 6 8 Do. stationery, service stamps, and o
Potatoes ... 613 4 telegram charges 59 12 6
Fodders ... 68 4 8 _ S
Vegetables ... 015 0 : IMiscellaneous oo e 143 2 1
0 76 7 8 |Ifrrigation charges 13% 8 8
B. On hand—Fruits 45 0 - | IPetty improvements A 3066 3 0
Yrain.’ 170 © 10 ?
owari and V& fodder growmg and
nearly ripe ... 9% 0 8
Onions 50 0 0
Turmeric 21" 2 6
Potatoes 8% 0 0
Cotton . 4 00
Guinea-grass—Value of gI‘OWI ng crop and estab- .
lished plantation 225 0 0
gos10 O
*To net increase of dead-stock 73.0 6
Do. live-stock 159 0 O
232 0 6
Total .|  .eeenn 4434 12 2
To Net Cost ... ores 611 12 8
Total ..'" ... \ 5046 8 10 Tota ...\ ... \ 5046 8 10
\
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Dairy Balance Sheet for the year 1894-95.

’\co‘meangrigﬁr)gegein Value - Amount. Expenditure. Amount.
“l"‘—-——_________
Es. a p. Es. a p. Es. a p. Es. a p.
To . .
ml:rgfcimﬂh““““er' ths By Overseer's pay . 180 0 0
uce of £, cattle ..,| 16302 15 5
Herder'spay. . . . . . . .. N 204 0 0O
" sale of milk tins and jar’s ... 22 90 pi,, Concentrated food bought ... 5577 4 4
. w| 401311 O
1>sale of live stock 620 11 6 » Fodder bought
' . Kegtofgrassland . . .. .. " 854 8 0
” w‘:g’;P)Pe charges recover. » _ Hay-making expenses ‘. m 52370 1 .
. 6 00 ' i 1098 7 &
15952 3 11
» butg . Labour e| 251511 3
T 00 hand on gtet]
sreh 195, 42 0 0 . Waterrate . . ... .... o 36 0 0
v . , Cost of repairs and incidental out-
>'»lae of hay iastock wl 1,507 9 2 lays for" mahagement of dairy and .
1549 9 2 dairy herd ... ... ... | 1698 1 4
» iNereage 4249-12 7
Bboske I value of lige : .
¢ . “ 3,109 0 O Parchase of dairy utensils, &c. s 207 12 6
» o  of live stock 2232 10 0
' 2,440 6 6
» Expenses incurred in connection
with outbreak of rinderpest among
the dairy herd (purchase of fel
for burning carcasses, medicines,
&c). . . T, ebes 266 7 1
Butter on hand on SIst March 1894,
but disposed of during the year ... 35 00
Total 18,344 1 7
By Net Profit ... 266 11 6