( 212 )

than hardships, and their religious ideas rarely canse them to inflict-
much discomfort on themselves or their neighbours. They have s
vague idea that it is well to be good and wrong to do eril, and this is
enough to keep their lives ne a rale fairly free from vice and wrong-
doing. They are on the whole a wonderfully peaceable, contented
and law-abiding people, very easy to manage. There is nothing to
dislike in the BAgris, but they are so dull and coarse and wanting in
spirit that one cannot admire them much; the Musalinins are likeable
for their frankness and epirit, but their comparative laziness and
extravagance are objectionable; and it would be hard to find any-
where a better body of peasantry than the Sikh Jats, who are frank,
spirited and independent without turbulence or arrogance, thrifty and
industrious but not miserty, temperate in their habits and not wanting
in intelligence, so that there is much in their character to admire,
respect and like, and little to despise or disapprove.

CHAPTER IV.—Tag Propuce or THE DisTRICOT.

146. The following statement shows for each assessment circle
Total and for each tahsil the total area in acres as
okal reas. returned by (1) the patwhris’ measurements of
Inst Settlement made between 1853 and 1864 ; (2) the Revenue Survey
made between 1876 and 1879; and (3) the present Settlement Survey
made by the patwaris in 1880-81, with the percentage of difference.

—

PRERCENTAGE OF
TOTAL AREA IN ACRES BY MEASURE-] DIFFERENCE

MENTS OF FROM REVENUR

SURVEY AREA.

Assessment circle and tahsfl. _ Of area
Last Settle- [Revenue Sur-! Present | Of $7°%| by pre.

ment, vey, Bettlement, B{,t.tle- gent

1863—¢4. 1876--T9. 1880-81. ment. Settle-

ment.

Bigar ... oo | 180,258 1743511 173,800 +34 — 8
Na]i. vau | 3,562,379 3,40,640| 3,41,689( +36) -+ *3
Bol.n see oo | 12,714,413 12,580,494 12,31,900] +436] 4 'l
Utar ... wo| 119,789 1,05440 1,15,668) +88 + -2
Hitar ... . 66,109 61,436 60,372 +7-6| —1-7

Total of distriot ... | 19,92,908 19,22,861| 19,28,438/ 487} + -1

Tahsil Sirsé .| 6,558,184/ 6,35,810( 6,385,158 +85 — ‘1
» Dabwali «.| 585618 521,211 5,22,765] 427 + ‘3
» Fazilka we | 7,99,106( 7,65,381 7,66,615, +4'4| ...

The difference of 1:7 per cent. in Chak Hitér between the measure-
ments of the Bevenue Survey and the present Setilement is due chiefly
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to the action of the river Satlaj, whick annually causes changes in tha
ares of the villages bordering on it. The above statement gives the
figures of the patwaris’ measurements after the first check in 1881,
After the final fairing and check and the ineorporation of the nlluvion
and diluvion changes of 1851-82, the total areas as given by the faired
Settlement record are as followa :—

AREA ACCORDING TO FAIRED SETTLE-
MENT RECORDS, Percentage
TAHSIL. of difference from
Revenue Survey.
In acres, In square miles,
Sired 6,35,181 993 e |
Dabwali vas 5,22,093 817 + 3
Fazilké ses 7,68,851 1,201 + *5
Total of district ... | 19,27,025 3,010 +2

It will be observed that the areas of the previous Settlement
Survey are everywhere from 3 to 4 per cent. in excees of the true area.
This seemns to be chiefly owing to the rough method then employed of
calculating areas of triangular fields.

147, The following statement shows the cultivated area in acres

Cultivated areas. for eanch assessment circle as returned by the
Revenue Survey of 1876-79 and by the Settle-
ment Survey of 1880-81 with the difference per cent. :—

AR2A IN ACOERTS B3Y REVENUR |ARBA IF ACRRS BY SETTLEMRNT
Survey, 1870.70. SorvEY, 1880-81.

Assssaunn? Cig. OE'E“"
oLN AND Tahefl. Latel Latol ::n:"'

. ately . toly .

Cultivated. abandoned. Total. [Cultivated. sbandoned. Total.

Bigar . 1,81,795 8.60¢ 1,858,301 1,865,607 7,608 1,883,208 -8
Nali « | 181858 18,288 100,034 1,85,818 9,704 1.05,617 -8
Rohi . | 6,12,.06008 5,887 4,18.388 8,61,348 2,913 68,564,280 + 68
Utér es 49,305 085 50,240 53.818 663 64,481 +8
Hitdr s 23,300 4,026 97,526 25,147 4,308 39,855 + 7
Total of distriot...| 9,08,762 | 82,611 | 10,81,203 | 10.41,788 | 95,088 | 1066816 | +38
Tahsfl Sirsd .| 38,88,088 23,478 4,10,818 | 3,860,198 18,088 4,04,289 - iﬁ-
Tahsil Dabwé'{...| 9,08,08] 2768 3,00887 | B8.17.821 981 3.18.782 + 6
Taheil Fisilkd ... | 3,12 633 7877 810910 | 337,710 8,026 3.43,745 +7

The definitions adopted by the Revenne Survey of ¢ Cultivation"
and “ Lately thrown out of Cultivation” agree with those adopted in the
Bettlement, and include in the first term all land that had borue a crop
during the two years preceding thesurvey, and in the second, all land
not coming under the defigition of *“ Culitvation,” which had borne a
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crop during the four years preceding the survey., Although = strict
adherence to these definitions must to a great extent eliminate differences
in the cultivated area due to differences of season, yet where the cul-
tivated area fluctnates from year to year so greatly as it does in this
district, and where on the one hand the sandy soil thrown out of culti-
vation loses in two years nll signs of having been cultivated, and on
the other, the hard soil once eultivated shows marks of cultivation
ten years after it has been abandoned, measarements made in different
geasons by different sets of officers must necessarily give somewhat
different vesults. The patwéris’ Anunal Returns show that the area
cultivated is on the whole increasing from vear to year at the rate of
sumething like 1 per cent. per annum, and this rate of incrense was
in some -parts of the district greatly accelerated by the favourable
seed-time, both of the rabi and kharif harvests of 1880, wbich en-
couraged the cultivators to break up much new land, and still more by
the eagerness shown by many to bring mew land under the plough
before the Settlement mensurements, in order to get it entered in the
Bettlement Record as held by them. The differences in the cultivated
areas returned by the two surveyas are therefore not greater than might
have been expected, and the area under cultivation in 1881 may be
taken as 10,604,816 acres or 1,667 square miles, t.e.,, 554 per cent. of the
total area of the distriot.

148. The following atatement shows the increase of cultivation
since last Settlement in each tahsil and assess-

Increasa of cultivation. .
ment circle : —

AREA AT LisT SaTYLZNENZ | AREA BY PERSENT BRTTLE-
(1863-84.) MENT {1880-81.) INOABASE OR DE-
ORBASE OF CULTIVA~
T2 AREA.
Cultivated area. Cultivated ares
Aspussuawe CIRCOLY
AND Tamsiz, B B

Total ares. ° Total ares. :g -

i B A

B
- ég < 4 -« B
Bagar .. | 180308 | 10007 | 78 | 178000 | 235607 | 73 | —1so0( —u
Kali e | | a | sarese| 1s5e18| s | 438387 | 4es
Robi o |10,74418 | 247,945 | 37 [13,31,000 | O.51,348 | 53 | 48,00,408 | 487
_Utar ane w ] L1740 | 12,069 11 | 1,16,6e8 | 58418 # +40,875 | +817
Hitar .| o800] 23200 84 80,373 | 35,147 '} +3,048 [ +13
Total of distriet ...}19,93,908 | 8,72,300 | 34 [15,28,438 {10,41,733| 54 | +870.443 )| 456
—trm | emmmae Wl

Tabail Siren... o | 658,184 [ 3,390,524 60 | e,35,150 | 385193 el +50,000| 417
Tahsil Dabwali wi 585618 | 207866 { 0 | 633765 | 817,831 | 6L | 100655 | 458
Tohsil Pasilkn we | 7,998,108 | 1,383,900 17 | 785,615 { 837,710 4 | +3,03810 | 4153




( 215 )

There has thus been a large increase of cultivation everywhere
except in Chak Bigar, where thero has been a decrease of 11 per cent.,
and in Chak Hit4r, where the increase has been only 13 per cent. The
greatest increase is in the Utar, where cultivation ia more than four
times its former area, and the increase of cultivation for the district as
a whole is 50 per cent.

According to the Annnal Reports the total area cultivated for each
harvest during each year since 1871 has been as follows :—

Ae3roeLTORAL Anga CULTIVATED (XN AOPNR ) 'FEROENTAGE ON TOTAL OF
Taan,
Kbarif, Bali. Total, Ebarif. Rebd,
187173 '}.m,m 1,37,200 9,07,008 (1] 11
1672.73 7,832,051 1,58,550 9,40,581 (] 17
1878-74 7,939,415 1,51,287 9,84,688 84 10
187475 7,709,536 2,09,138 9,88,071 ] n
187576 7,80,517 2,19,910 950,838 ” 23
1876.77 7,45,486 331,04 9,68,578 7 3
1877-78 3,91,956 2,234,340 $,18.806 o ”
1878.70 7,268,007 1,590,579 9,365,078 74 2
1879.80 7,00,000 276,503 9,76,803 Ly )
189081 737,100 1,59,448 8,790,048 (] 17
183183 7,72,858 3,50,129 10,122,987 76 »
188383 7,15,188 3,2,148 10,38.339 o ”n
Awrage - 7,20,413 2,158,220 £,35,038 7 )

It appears then that while the area cultivated for each harvest
fluctuates greatly with the nature of the seasons, the total
area under cultivation is on the whole increasing steadily at the
rate of something like one per cent. per annum, and that the pro-
portion cultivated for the rabi crop is rapidly increasing and is
now about one-fourth of the total cultivated area. I have often been
told, especially in Bagr{ villages, that they bad just begun to culti-
vate rabi crops, aud have seen many evidences that rabi enlti-
vation is fast extending. The Bdgris when they first immigrated
from the Bikéner prairies knew nothing of rabi cultivation and
are only now learning it by degrees from their Sikh and Musalmin
neighbours, and even the latter now find they can get more out of
the soil, though with greater labour, by growing a larger proportion
of rabi crops than before. This gradual progress is an improvement
in the condition of the district, for the rabi crop, though very pre-
carious, seems lesa Bo than the khavif, and a village which oulti-
tivates a large proportion of rab{ is more sure of getling some
produce in one or other of the harvesis of the year,
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149. At the previlous ﬁSetblement. the cultivated land had been
classified according to its quality into (1) ddkar
Clastes of oll. or clay loam, (2) raualiqor leam, and (8) bhiér
or sandy soil ; but these are Hindusténi terms and, except the last, are
hardly known to the people, who practically make little distinetion
between the soils except distinctions relating to the source from
which they get the supply of wmoisture neceseary for cultivation.
Generally for wide stretckles of country the soil varies little, and even
where the proportion of sund varies considerably, no difference is
made in the rate of rent, the fact Leing that the amount of prodnce
depends much more on the supply of moisture than on the quality
of the soil. No doubt when the rainfall is good, a field of hardish
loam (rausli or karr{ zamin) will produce more than a field whose soil
is sandy (bA4r) ; but on the other hand, when the rain fall is light,
a fair crop. may be got on the sandy soil, and none on the
hard loam. Again while low-lying ground (niwdn) benefits in a
season of scanty rainfall from the drainage of the neighbouring higher
ground (mair) and produces a better crop, it is found that in seasons
of heavy rainfall the erop on such land is poor owing to the fact that
the kankar (ror), which in mauy places in such hollows forms a layer
a short distance below the surface, prevents the water fromn soaking
through, This is especially the case in parts of the depressions made
by former streams or drainages. In short, in the Rohi tract the pro-
duce of a field depends so very much on the rainfall, and the rainfall is so
uncertain, that a considerable difference in the quality of the soil makes
little difference in the actual value of the field, and the people ithem-
setves have hitherto made 8o little distinetion between soils tn distri-
buting the revenue or in fixing the rents of their tenants that it was
thought nmuecessary to msake any such distinction in the Settlement
meastirements ; more especilly as any incresse in the classes of soils
to be distingunished greatly increnses the work of a Settlement, and
this branch of the work, which must necessarily be left much to the
munsarims and patwiris, is generally more or less untrustworthy.
Acoordingly in this Settlement the old distinctions of ddkar, rausifand
dlnir have been abandoned, and the only claeses of soil are those deter-
mived by the nature of the irrigation from which they ordinarily
benefit. Only it has been found necessary to distinguish the bard
clay soil of the Sotar or Ghaggar valley from the lighter sandy loam
of the uplands. Thns the classes into which the cnltivated land has
been distingunished in the present Settlement are as follows :—

(1.) Chdhi, or land ordinarily cultivated with the help of irri-
gation from wells, jhaldrs or téyas.
(2.) ZRez, or land ordinarily cultivated with the help of flood-
~ irrigation from the Satlaj or Ghaggar, whether natnrally
or by means of water-cuts.
(3.) Sotar bdrdni, the hard clay alluvial soil of the Sotar or

Ghaggar valley. ordinarily cultivated with the aid of .the
local rainfull ouly.



( 217 )

(4.) Rohi bdrdnd, the lighter loam or sandy soil of the uplands,
ordinarily eultivated with the aid of the local rainfall only.
The following statement shows the areas of these different classes

of soil according to the present Settlement measurements.

DEYAIL OF OUITIVATED ARBA.
' . Total aren
Assemment Cirele and . .
; cultivated (in . Unirrigated T
Tahail acres,) Trrigated Flooded | hard gl'., Unirrigated
from wells 5) (sotar I:E!xt lonm.
(ob4hi). (res). bhrkai). (robi bardai.)
Bégar 1,26807 | ... . — 835 1,265,879
Néli e e 1,85,818 802 89,915 8,051 1,868,955
nDhi (171) ey 0,51,358 LLTRTY ] 4% con [IIRT) 6,51.3‘8
Utér e s 53,818 187 e B85 68,706
Hitsr o ‘o 25,147 9,380 13,888 1,890
Total of district e 10,41,733 10,448 58,783 9,241 9,838,281
Tahsil Simd e 5,868,103 817 89,280 8,381 887,716
Tabaii Dabwili - 8,17,831 %5 636 b 3,17,108
Tahsil Fisilk4 8,537,719 9,666 13,888 856 3,138,440

Thus of the total cultivated area of the district only 1 per cent.
is within reach of irrigation ‘from wells, & per cent. is irrigated by
floods from the rivers, less than 1 per cent. is unirrigated hard clay
in the Sotar valley, and 93 per cent. is the unirrigated light loam of
the prairie uplands.

160. Owing to the depth of water below the surface there is no

Ievication from Wolle i irrigation from wells in the Bigar and Rohi
the Nali and Uthe Chaks — Chnks. In 44 villages of the Nili Chak 82 pakka
and 27 kachoka wells are used for parposes of

irrigation, while at last Settiement only 48 patka and 6 kachecha wells
were so used. and only 260 acres were returned as irrigated from
wells. In the present Settloment 892 acres are returned as ordinarily
cultivated with the help of irrigation from wells, but this area is not
irrigated every year. The actual irrigation for each of the seven
harvests observed during Settlement was as follows in the Nili Chak : —

Area actuslly irrigated from wells in

.Agricaltural Year,
Kharif, Babi, Total of year,
1879-80 not observed, 480
1880-81 184 626 810
1881.82 119 853 473
1882-88 120 296 418
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The area 8o irrigated varies very much from Yyear to yenr
according to the rninfall. Thus in 1880-81 when the rainfall was
scanty the area irrigated from wells was nearly double the area
irrigated in the following year when the rainfall was favourable.
According to the patwéris’ annual papers for the years 1874 to 1879
thke average area irrigated from wells during those five years was 473
acres, and the present average area actually irrigated may be estimated
at 500 acres; but 892 acres are returmed as within reach of irrigation
from wells and nearly the whole of this area is actually irrigated
whoen the failare of rain renders it desirable. It gives au average of
about eight acres per well, which is very small for a tract where water
is ordinarily sweet and within 40 feet of the aurface. Although
there has been an increase both of wells and of actual irrigation from
wells since Inst Settlement, the villagers of the Ghaggar valley have
not developed irrigation from wells to such an extent as they might.
They say that the sandy subsoil in many places does not allow them
to use kachcha wells, and that pakka wells are too expensive for them
(say Rs. 500), and this would account to some extent for the fewness
of the wells. But besides this they do not fully use the wells they
have ; and the unthrifty Musalméns who cultivate most of the land
-on the Ghaggar nre content to take their chance of a good flood and
do not care to bestir themselves to provide by a development of well-
irrigation for the failures of floods. The wells in the Ghaggar valley
are almost all worked with the rope and leather bag (/4o and ckaras),
but one or two are worked with the Persinn wheel (karat). Sometimes
a rope-and-bag apparatus is erected on the highbank of the Ghaggar
.and used for irrigating kharif crops; this is called a ti#ya. But the
Persian wheel is more commonly used in this way both for kharif
and rabi erops, a channel being dug from the stream or lake to
bring the water under the wheel which is then called a jialér. The
best irrigatiou from jhaldre ® in Chak Riiy4n and Dhanur on the
-Dhamir 1ake, and the best irrigation from wells is perbaps in Farwain
and the other villages on the Ghaggar before it enters the Sotar valley.
In 1880-81 the cropsirrigated fromn wells were

Kharif 1880. Rabi 1881. .
Crop. Area in acres. Crop. Aren in acres.
Jawir 96 | Wheat ... 194
Maize 2 | Barley ... 138
Veagetables &c. 84 | Vegetables . 81 .
Gwir vos s es 2 | Tobacco - 190
—— | Miscellaneous 3
Total w184 —
Tom (1 X] 6%

In the Utar Chak, although water is generally within 60
feat of the surface, and in some places sweet, irrigation from
wells is practised only in 9 villages of the 58 in the Chak,
and only 167 acres have been returned as so oultivated. The area
actuallv irrigated from wells in this circle was 122 acres in 1880-81,

and 120 acres in 1881-82. At last Settloment 12 pakéa wells were
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used for irrigation; now 14 nre so used. Bnt owing to the river’s
having moved farther west fewer jhaldrs are now worked on the high
bank overlooking its eastern branch, and Irrigation in this tract has
slightly fallen off since last Settlement when it was returned at 204
acres. In some villages irrigation is practised both with the Persiaa
wheel and with the rope and leather bag; and on one occasion
I saw both kinds of apparatns at work on the snme well.
151. The only part of the district iu which irrigation from
Irixntion from wells wells is of any importance is Chak Hitér on the
in the ithe. 0" Satlnj, Here water is .everywhere sweet and
: within 40 (eet of the'sarface—indeed near the river
it is within 20 feet and kachcha wells can easily be made and
worked—and irrigation from wells is practised in 66 out of
the 62 villages of the tract. At last Settlement 122 pakka and 156
kachcha wells were used for irrigation ; now 217 pakka and 69 kachcha
wells are so wsed—an incrense on pakka wells of 78 per cent. Many
of these so-called pakka wells are lined with burnt bricks without mortar
and cost from Rs. 200 to Rs. 250 to make; smsome of them are
liable to be covered by the river-floods, bat when the floods
subside they ean be cleamed out and set to work again. Kacheha
wells are used near the river where water is within 10 or 15 feet
of the enrface, and cost almost mnotbing to make, as they
are lined only with the stalk of the sarr grass (kdna) or with brushe
wood (pilehs) and are intended to last for one harvest only, a new
one being made next harvest. At last Settlement the area returned
as ordinarily irrigated from wells in Chak Hitdr was 4,845 ncress
the aren returned at this Settlement is 9,389 acres or nearly double the
former area, being an average of 33 acres per well. But the full
area is hardly ever irrigated in any one year; this is rather the area
which counld be irrigated if the wells were all kept at full work, or
the area which has been actually irrigated during the last two or three
years. According to the patwéris’ annual papers the average area
irrigated from wells during the five years 1874-79 was 6,133 acres
and the area so irrigated during the Settlement operations was as
foliows ;—

— e ———

Area nctually irrigated from wells in

Agricultural year. Kharif. Rabi, Total of year.
1879-80 not obeerved 4,768
1880-81 1,954 5,163 7.116
1881.82 8,207 4,550 7,768
1682-83(upproximately) 2,000 4,719 6,779

The area irrigated from wells varies greatly from year to yenr.
When the floods fail the people devote all their energies to their wells,
bot again when the floods are favourable they sow a great deal of land
with the belp of the floods and then irrigate a large proportion of it from
their wells; and the best erops are most easily got on land which has been
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thoronghly moistened and rendered fit for sowing by the river-floods
and has afterwards had its supply of moisture kept up by irrigation
from & well. Thus in the good year 1875-76, the area irrigated from
wells was only 4,450 acres ; and in the fair year 1877-78, it was 7,635
acres. The cropsirrigated in 1881-82 were as follows :—

Kharif 1881, Rabi 1882,
Crop. Ares in acres. Crop. Aren in neres,
Jawihr - e 3,680 Whieat . . 8,764
B‘jr. L) sas 120 B.rle’ ll‘ld Gl’lm e 59
Moth and Mting . 17 Sarson and Tara oo 69
Tt vor - 210 Vegetables ... we 401
Cotton o w240 Tobaceo vee o 23
POPP” see [ 37 m“lhmou’ e ) s 178
Bugarcane ., e 24 —
G'&' &n. (21 ] [ 1]1] 29 Tot-l e 4'559
Tot‘l LT e 8)”7

Ordinarily the area under jawir is a good deal less than it was in
that year and the area under wheat somewhat larger. All the wells
in the Hitir are worked with the Persian wheel (harat), and jhaldrs
are often worked on the high bank of the river or one of its bran-
ches so long as there is water left within reach ; and when the chan-
nel dries np the wheel is removed and set up in a more favourable place or
laid by to wait for the floods of next year. Sometimes two wheels
work on one well, which is than called wdn, A Persian wheel is said to
require eight men and eight pairs of oxen to keep it going night and day,
as the small oxen used for this purpose cannot keep up .the monoton-
ous round for more than a few hours at a time ; and the average area which
can be irrigated by a well ina year is stated at 25 acres, but this depeuds
chiefly on the supply of water. In rabi 1852 a number of wells ir-
rigated from twenty to twenty-five acres in the one harvest, and the area
irrigated in kharif and rabi of that year averaged in some villages
from 30 to 35 ncres per well. The supply of water seems to vary
partly with the distance from the river and partly with the nature of
the strata through whish the well is dug. Near the river there is al-
ways plenty of water and the supply in a pakka well never fails, and
if a kachcha well falls in owing to the dripping of the water on its
sides, another can be made close by with little trouble or delay.
Bat farther off it is found in many parts of the tract that to reach
an unfailing supply of water it is necessary to pierce an impermeable
stratam of hard white clay (baggé miitd) called the kds, sometimes 18
feet thick, and wells which only go down to this stratum are dependent
an percolation only and soon run dry. Where the Zdn has been pierced
even by a hole a few inches across, a constant stream of water comes
up from below ; but it is often too hard and thick to be pierced by the
simple boring-rod (larf or séd) used by the pensants. This is merely
a long bamboo shod with iron, which is raised by several men, struck
into the clay and shaken about. = A number of wells in the south of
the chak have been abandoned as useless because the change in the
course of the river has ocaused the water-level to sink below the &dn,
and complaints of the Adn are common about Salemshih near the centre
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of the tract. The best wells, those which irrigate the largest area of
good crops, are about Jamalke and Lédhoke in the north of the chak.
Probably the Fazilwéh Canal just opened will hielp to raise the water-
level again in the south of the tract and enable the wells there to
irrigate a lurger area of land.

162. In a conntry with so little rainfall the variable fioods of the
Ghaggar are very valuable and great efforts

mﬂi‘,_ floods of the 415 "made to take full advantuge of them.
When the land naturally ficoded (rez or
saildd) Ly the stream in the rainy senson is left sufficiently dry, it is
plonghed and sown with jawar or moth for the Lkharif crop or with
wheat or gram for the rab{. An insignificont area of land which
Yies too high to be naturally flooded by the stream is irrigated by
Jhaldrs or tdyas erected on the bank, and when the height to which
the water must be raised is not great, the peasauts employ the chambar,
an apparatus on the principle of the lever or dhenkli consisting of a
strong beam with a lenther bag fastened below one end and n weight
of stones placed on the other; this beam is rested on a fulcrum so
that the bag can be alternately dipped into the water and raised so as
to discharge it at a higher level, the operation being assisted by a man
walking alternately up and down the beam. This mode of irrigation
is common on the Annakai lake. For rice-cultivation bavked enclosures
(kund) are made on the lowlying ground most snbject to inundation
by surrounding fifty or sixty acres of land with a bank of earth high
enough to keep ont ordinary floods. When the Ghaggar comes down
in fiood, so much water is let into the enclosure (kund) as will suffice
to moisten the soil thoroughly, and then the entrance is closed and the
ground inside allowed to dry sufficiently to allow of sowing the rice.
So long as the flood outside stands higher than the level of the land
ingide, the cultivator can, by knocking a hole in "his bank, let in as
mnch water as the crop wants from time to time and then fill up the
entrance again. Sometimes the level of the flood outside is artificially
raised by a water-cut from higler up the stream, or an embankment
lower down, or water is brought directly by a water-cut from omne of
the lakes or depreseions into the kund; at the present Settiement
measurements 148 such #unds were enumernted, enclosing altogether
8,057 acres, so that the average size of a kund is 61 acres. There
are a number of kunds in Mangila, Ranid aud other villages depen-
dent on the Dhanlir jhil for their supply of water, but they are most
numerous ahont Nakaura and lower down the Sotar valley below the
Annakai Chhamb, from which many of them draw their water-supply,
In order to increase the area irrigated, 4dlas or water-cuts are dug
from the channel of the strenm or from the depressions in its bed to
conduct its water through intervening high ground to flood land lying at
n lower lovel than the atream at the point whence the water is brought,
If allowed, the peasants would often artificially raise the level of the stream
nt the point of exit of the nd/a by erecting an earthen embankment (band)
acroes the channel below that point. These ndlas (water-cuts) and still
more the dands (embankments) bave proved a fruitful source of dispute,
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Since first the country came under British rnle- disputes regarding the'
disposal of the water of the Ghaggar have been of coustant occurrence,
and schemes for turning it to better advautage have been over and over
again put forward. The old valley of the Ghaggar, now known as the
Sotar or Choya valley, which enters this district from Fathabad, no
lunger brings any water from the Ghaggar, whith now leaves it at
Philad some 60 miles higher up for a narrow drainage-channel joiniug
the broad Sotar valley again at Dhamir. After 40 years of complain-
ing on the part of the peusants on the Choya in the Sirsé district, who
ascribed the stoppage of the former water-supply to the embankments
thrown acroes the chanmel by the peasants in Hissdr, the Panjib
Government, in 1878, accepted the following conclusions—(1) that
the bed of the Chioya has silted, not only close to the head, but for some
distauce along its course ;  2) that only a general clearance of the bed
would be of any material use, and that the benefit wonld not last long
without the aid of a dam across the main Ghaggar, The question of
constructing such a dam was left undecided, but the consent of the
Pattidlu authorities was obtained to the coastruction of a permanent
masonry level across the bed of the main Ghaggar at the point of bifur-
eation to prevent future disputes as to the silting of the Cloya; and as
regards the embankments on the Choya in the Hissar district the
Panjab Government, in 1874, ordered (1} that the erection of new bands
should be strictly prohibited, (2) that several recently erected bands
should be demolished, and (3) that the Deputy Commissioner of Hissr
should be invited to get the people to agree to a code of rules regula~
ting the time each band sbould be kept closed, to be enforced by
s panchdyat. There seems, however, to have been no flood of any
importance from the direction of Fathabdd down the Choya (Sotar)
valley for mearly 30 years. The people say that in 1909 and 1910
Sambut (A. D, 1852 and 1853), or just before last Settlement, an un-
usually good flood reached this district down this valley, and that a
lurge area of lund in the villages enst of Sirad town, hardly ever again
flooded, was in consequence measured and assessed as irrigated by the
Choya floodss A considerable body of water came f{rom the Fathibdd
direction in the rnins of 1880, and covered the Sotar valley about
Narel, but it appears to bave been due to the heavy local rainfall only,
sud not to any flood from the Gbaggar, and it seems certain that unlesa
operations of some magnitude be undertakeu no floods of any impor-
tance will come down the Choya (Sotar) valley, aud the villages to the
east of Sirsé, if flooded at all, will be flooded only by the local rainfail,
Jhe soil of the valley is a rich bard clay, and heavy rain does not
readily soak into it, but runs off into hollows, some of which are oul-
tivated with jawar, wheat, or barley, or even rice. There are several
such depressivus in the Raiu villages of Kangaupur, Khairpur, Baid-
wala and Sikandarpur, where rice is sometimes grown, but it is not
often that they are sufficiently flooded to make it worth while to sow
rice, and still more seldon do they produce anything of a crop. Some
ot the Sotar land in these depressions has been returned by the patwiris
as rez or flooded land, but the nrea so retarned is small, and practically



( 223 )

the whole of the rez land in the Nalf circle is irrigated by the water of’
the Ghaggar itself.

153. The chief irrigation-work on the Ghaggar in the Sirsd
. ' district is the Sikandarpur Nala, intended to
Gg:;‘g::_i‘m'""h on the bring water from the present channel of the
Ghaggar (Nali), where it runs uselessly along
in a deep and narrow bed, back to its old Sotar valley by cutting
throngh the intervening high ground. It takes off from the left bank
of the Ghaggar near Muséhibwila in the Dabwilf tahsil, comes out .
into the Sotar valley at Darbi, and runs along it past the south of
Birsd town to rejoin the Ghaggar opposite Jhorvar, its total length .
being about 17 miles. It was first taken wup in 1861 as a famine-
work, but was left unfinished and silted up. Again in 1871 and 1873
much money was wasted by the people in endeavouring to construct it ;
and it was not until 1875, when Mr. Wakefield, then Deputy Com-
missioner, took the work into his own hands, that a eanal from six to eight
feet wide was opened for a distance of 13 miles. In 1876 it was cou-
tinned for four miles, and tailed off into the Ghaggar, and in 1877 a
branch cut was brought iuto the station of Sired, from a point on the
main canal about three miles distant, and & number of small branch
cuts were also made to the villages which had subscribed towards its
construction. More than Rs. 20,000 were speut on this work, of which
Rs. 16,000 were taker as a takkdvi advance by 16 villages from Uarbi to
Mangdla in the Sotar valley, whose lands were supposed to be likely to
Lenefit from the canal. It was partially successful one year, aud a consider-
able area of land was irrigated from it inseme of the villages which had
spent money ou it ; but it seems that except in high floods the canal cannot
d:)w unless & dam is placed acrose the bed of the Ghaggar at the
point where it takes off, and as the hard soil at this point iz gradually
being cut nway by the action of the water the bed of the main stream
will soon be lowered still further. Sueh dame have been forbidden,
and since 1876 practically vwo water has come down the canal wvhich
has now silted up. In 1881 the project was sdmitied to have failed
and Goverument remitted the balance of takédvi Rs. 6,790 due from
the villages, on the grouud that they had been misled by the Deputy
Commissioner into spanding the money on an unworkable canal.

The next system of ndlas is between the Dhawmir lnke and Firozd-
bAd some three miles lower dowu. Regarding its origin the people
day that some 40 years ago, and indeed at the time of last Settlement,
the stream here hac{ no well-defined channel, but flowed in & wide and
shallow depression along the valley, and the position of the masonry
pillars which Mr. Oliver in 1859 erected aloug the centre of the bed
corroborates this account. Bat since last Settlement the stream lias
gradually worn a deep channel for itself, and unless artificially dis-
tributed would pass right on into the Annakai Cbhamb. According-
ly between the Dhantr lake and Firozdbid some 18 ndlas have been

ng to eonduct the water to the low lands of 12 villages to the right
ind left of the channel; and that the water might ho kept at a level
high enongh to make it flow down these ndilas, a jAdm or chhip was
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made abt a point lower down, where the channel is about 56 yards wide
and eight feet deep, by driving in five rows of stakes, and interweaving
them with branches. In 1877 the Bikdner authorities complained against
this obstruction, and after some correspondence and & joiut report by
the Deputy Commissioner and the Assistaut Political Agent of Bikéner
it was ordered by the Panjib Governmeunt that this obstruction as a
new dam arresting the course of the stream must be demolished, aud
the site levelled to the river bed. This was accordingly done, and the
streamn now passes along its deep channel without obstruction, and only
in high floods does any considerable part of it find its way dowu those
ndlas, The irrigation of Mangala, Midho Singhéna, and the other
villages which were dependent upon this system of ndlas is therefore
likely to be much poorer than formerly, and had their new assessment
been fixed it would have been Rs. 1,347 less than the former assess-
ment. After the demolition ef this jAdm it waa pointed out that suffi.
cient consideration had not been given to the chief reason urged by
the people for its erection, namely that at the spot where the jhdm was
made the stream had within a comparatively short time cut a deeper
channel for itself than bLefore, aund if left to itself would irrigate much
less land than it used to, and that the effect of the fhdm wasonly to
make the water spread over those lands which it nsed to flood naturally,
The fact seems to be that the Ghaggar, which still deserves the name
of Sarasvati or “river of pools,” consists of a succession of lakes like
the Chénmal, Dhanir aad Avnakai Chhambs counected by broad
bigh-leve!l chaunels. The stream in flowing from one of these depres-
sions into another tends to cut away the obstruction, and the silt
gradually fills up the depressions, so that the bed of the stream tends
to adopt the same general slope throughout. In time the depressions
will be filled up by the deposits of silt, and the higher ground between
will be cut away. This process seems to be going on at the point
where the Sikandarpur Nala takes off from the Ghaggar ; the people say
that two generations ago the bed of the Ghaggar was quite flat at
that point, and now a well-defined channel has been cut by the stream.
And there can be little doubt that the spill of the Dhanir Chhamb in
passing on over the intervening higher ground into the Aunakai is
gradually cutting a deeper chaouel for itself so that the level of the
Dhantir lake, on which really all these ndlas and kunds about Firozi-
bid depend for their supply of water, is gradually getting lower.
Indeed, from measnrements made the bed seems, in the floods of 1880,
to bave cut deeper than before at the point where the Firozdbid jhdm
formerly existed. A proposal was made to erect a masonry bar at this

int to prevent further erosion and maintain the bed at its present
f:)vel, but after some discussion the Panjib Government decided in
1881 that no remedial works were possible except at a prohibitive cost,
aund that no attempt of the kind should be made.

The road from Ellendhdd to Dabwéli was constructed in 1869
under Mr. Oliver as a famine-work aund carried across the Ghaggar
valley on a high embankment, part of which, as lying in the bed of the’
stream, was destroyed by order of the Deputy Commissioner in 1874.
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The Bikéner authorities in 1877 complained of this embankment as
still impeding the course of the stream, and in 1879 the Panjib
Govermment ordered that what was left of it should be demolished and
the site levelled to the river-bed. This was accordingly done. In
1877 Mr. Wakefield, Deputy Commissioner, submitted a proposal for a
masonry dam and sluice at the point where & branch of the Ghaggar
tarns off towards Ellenidbid, to prevent more than is required from
flowing in that direction, as the floods having no exit stand round
Ellenabid and make it unhealthy, This scheme is objected to by the
Ellenibid pensants who want as much irrigation as they can get, but
as it wonld send down more water in the direction of Bikiner, it was
supported by the Bikdner authorities who even ngreed to defray all
expeuses if necessary, although the estimate was for Rs. 12,000; but
no decision has yet been come to on this point.

154. The orders passed by the Panjib Government at various
times to regulate the action of the district
officers and people as regards the bed of the
Ghaggar, come to this, that while no objection
to kunds or embankments of rice-fields ean be admiited, the erection of
new dams (bands) which arrest the flow of the stream, divert it entirely
from its ordinary channel, and prevent floods from passing onwards, is
etrictly prohibited. It is obvious that without to some extent damming
the stream any important extension of irrigation is impossible, and
there is reason to fear that the present area of irrigation will not be
kept up, as the stream is annually filling up the depressions in its bed
and cutting deeper the channels joining those depressions. Thus these
orders, if maintained, put an end to the hLopes of improving irrigation
from the Ghaggar which have been indulged in by almost every officer
who has held charge of the district since the commencement of British
rule, and nullify the repeated injunctions of bigher authority to utilise
the waters of the Ghaggar more fully. This general prohibition of dams
is due to the remonstrances of the Bikdner Darbir agsinst the smallest
obstruction to the onflow of the stream towards their boundary ; and it is
but natural that they should regret every drop of water that is used
up before it reaches them and but just that attention should be given to
their compluaints against new obstructions. Bat if the question be con-
sidered, not as one of British villages ngainst Bikdner villages, but as that
of the greatest good to the people generally under whatever rule, it will be
seen that the present state of the case causes a serious waste of the
precious means of irrigation veady to hand, The prohibition of dams
entails great loss bn the Sirsd villages and brings little gain to
Bikaner, for the stream, even when wholly uuobstructed, seldom reaches
the Bikaner border iu any volume, and it i3 only a very small area in
Bikaner territory that is at long intervals cultivated with the help of
its floods, the greater part of its valley being left uncultivated for
grazing purposes, It is for ruch an insignificant advantage that the
Sirsd villages are prevented from extending their rice and whent
cultivation, and even perbaps fromn keeping up the preseut area so

q

Future prospecta of irriga.
tion on the Gluggar.
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cultivated. A large volume of water evaporates uselessly in the
depressions of the Ghaggar bed, which might be employed in irrigating
rich land lying unocultivated for want of moisture. But nothing can be
done without damming the main stream of the Ghaggar at some point,
and as the Panjab (Government has ndmitted the right of the Bikaner
aunthorities to object to the construction of new dams, the only solution
of the difficulty is to purchase from Bikéner the right to dispose of the
water of the Ghaggar as seems bhest for the country in general,
whether under British or Bikaner rule; and however extravagant the
estimate of the valne of the ohance of floods to Bikéner, it would be
more than counterbalanced by the incrensed facilities for high-claas
coltivation in Sirsd, and probably the increase of revenue under the
system of fluctaating assessment wounld alone repay (Government for
the outlay. Levels are now (1883) leing taken and plans made fot
diverting the stream of the Ghaggar (N4lf) back into the Sotar valley.
A dam across the main Ghaggar at the head of the Sikandarpur Nala
would probably suffice, if the Nala were cleared ont and slightly
deepened, to send down enough water to irrigate much land in the
Sctar valley about Sirsa town, but a larger scheme is to bring back as
nearly as possible the whole of the Ghaggar into the Sotar or Choya
valley Ly a strong masonry dam at or near Philad, some 80 miles above
Sired, where the (fhaggar leaves the Sotar. Many thousand ncres of
rich clay soil capable of producing rice and wheat lie untilled for want
of water, and there can be little doubt that some such scheme would
be possible and remunerative to Government, while it would greatly
increase the prosperity of the people and the produce of the tract. A
long low dam ncross the lower end of the Dhantir lake would also be
a great improvement, for it would make that depression iuto a large
reservoir from which water could be drawn off when wanted for the rice
cultivation lower down. On the other hand, if the present order for-
bidding dams be maintained, not only must all liope of any great future
increase of irrigation be abandoned, but there is reason to apprehend
a contraction of the present irrigated area, and the Sikandarpur Nala
which cost Government and the viliages Ra. 20,000 must be considered
a failure. If even the right to construct fhdms, which are allowed
slmost everywhere else in the Panjib, were conceded to the Sirsé
peasants, it would be a great boon to them, and indeed would be no more
than they can in justice claim, and would help greatly to maintain the
present irrigation,

155. At last Settlement the area of Innd recorded as irrigated by

Area flooded by the the floods of the Ghaggar in the villages now in
Ghaggar and nature of Chak N&li was 36,735 acres or 25 per cent. of
the avnual floods, the " then total cultivated area. There seems
reason to believe that this area is in excess of the area at that time
ordinarily flooded. In 1852, 1853 nud 1856 the floods were nnusually
good, and Mr. Oliver, in submitting the report on the Settlement of the
Rania pargana, writes ns follows :—¢ The year of 1856, during which
Captain Robertson effected the assessment, huppening to be ome of
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plentiful rain anl high foods, this tract was more extensively cultivated
than is the case in ordinary seasons. This circumstance of infrequent
occurrence, it strikes me, was not taken into sunfficient consideration at
the time of revision of Settlement by Captain Robertson. It is however
certain that since that period some estates set down in the statement
ua having irrigated cultivation have not had any crops so raised, and
the proprietors have been paying for lands from which they have
actoally derived little or no return.”” The area returned at the present
Settlement measurementa as ordinarily cultivated with the help of the
floods is 39,915 acres, an increase of 9 per cent. on the area returned
at last Settlement, but the area actually flooded varies greatly from
year to year with the extent of the annual flvods, and according to the
patwaris’ papers the average area flooded during the five yenrs ending
1879 was only 31,355 acres; in 1878-79 however it was 34,906 acres,
The area cultivated with the help of floods has been as follows for the
lust seven harvests :—

ApXi FLOODERD 1IN
Agriculturs) year, — r —
Kharit. Babi, Total yesr.
1879-80 Not observed 10,327
1880-81 10,041 17,673 27,714
1881-4%2 11,068 15,129 26,182
1882-83 10,245 14,181 24,426

Lt Y LI T

The aree actually flooded has been unusunally constant for the laat
three yeare, but the extremely uncertain nature of the Ghaggar floods
is well illustrated by a comparison of the areas of 1875-76 and 1877-78,
In the former vear the area cultivated with the help of the floods was
44,694 acres, and in the latter yeav only 3,042 or less than a fourteenth
of the area flooded two years before. The hard Botar soil cannot be
cultivated at all unless thoroughly saturated ; nor is it enough that the
land ghould have been well flooded to begin with and the seed-time
favourable. For the cultivation of rice a continuous supply of water is
necessary for a hundred days, and unless successive floods come down
the Gthaggar at seasonable times, or a store of water can be drawn on
when wanted, the rice crop fails; and it is for this reason that most of
the riee-kunds are situated below the Dbanir and Anvakai Chhambs
from which water can be drawn by water-cute (ndlae) when required.
The wheat and gram crops also require seasonable showers of rain, or
the outturn is poor. Kxcessive floods in the rainy season sometimes
overtop the embankments ronnd the kunds and drown the rice-crop as in
1880, and often a freshet in the cold weather destroys a large ares of
the gram crop in the lowlying parts of the bed. The following
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st.tement shows how the Ghaggar floods have varied from year to
year :- -

Yuas
Natura of flood. Rrxiexs
Sambat, A. D

1907 1850-51 Poor o | Heavy floods in February drowned the rabi arop.

1808 1861-56% Poor + | Rice-orop poor for want of floods in mutumon.
Rabi poor and drowned by floods in February.

1800 1852.58 Excellent ... | Some rice drowned.

1810 1853.54 Fair.

1911 1864-56 Fair s | Bome rabi erops drowned,

1913 1865-66 Fair «. | Bome rabi crops drowned.

1918 1856-57 Good w. | Plentiful rain and high floods.

1014 1857.68 Fair ... | Little land cultivated owing to the Mukiny.

1916 185869 Faie .. | Some rabi crops drowued.

19168 1858-80 Poor ... | Babi crops drowsned.

1017 1860-061 Almost none,

1918 1861-¢2 Good.

1010 1863-63 Good w, | Rice and wheat particularly good.

1920 1863-84 | Hscollent ... | Bome rioe and some rabi crops drowned.

1921 1804-86 | Poor ... | Bome rabi crops drowned.

1922 1865.68 | Fair,

1923 1886-87 | Poor .., | Babi erops drowned.

1924 186768 | Good ... | Littlo rioe, but good rabi. Bome rabi drowned.

i | leme | B e

- or .

1927 1870.71 l?air’ & .. | Some rabi crops drowned.

1928 1871 79 | Fair ... | Bome rice and some rabi erops drownped.

1020 1872.78 Poor .. Floois high, drowned rice and rabi crops and
prevented sowings,

1030 1878.74 | Good,

1981 1874.76 Fair ... | Some rabi erops drowned.

1832 1875.76 Good o, | Some rabi erops drowned. .

1038 1876-77 Poor ... | Autumn floods lower than for many yoars, Rabi
crops drowned.

1034 1877-78 | Total failure,

1935 1878.79 Good,

1938 1879.80 | Poor ... | Babi erops drowned.

1087 188081 | Very poer .. Rioal;grop drownsd. Floods ceased too soon for
rabi erop.

1938 1881.82 | Good s | Rice and wheat both good.

1989 1883-88 | Good « | Rice good,

Thus it appears that in the last 33 years the floods have heen in

8 yeoars \éel;j(rl good.

9 coe oo Good.

9 ;: . Fair.

9 , «« Poor.

3 ” amd *ed L L) A total failure.

In five years excessive floods in the kharif drowned J)art of the rice-
crop and in seventeen years floods in the cold weather drowned some of
the rabf erop. The floods are dependent more on the raiu-fall on the Sub-
Himalaya below Simla than on the local rain-fall. A heavy fall of rain
north of Ambala brings down a sudden freshet wbich fills all the
depressions in the bvd and in some places runs ten feet deep ; but
usually the flood abates in a fow days and either runs very low or
dries up altogether until another fall of rain brings down another
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freshet. Sometimes a lheavy fall of rain nearer than Ambila
sends the drainage of the plain country down the Ghaggar, but such
floods are rare and insignificant compared with those that come
down from the hills.

Crops grown on the 156. The crops grown on the lands flooded
};nds flooded by the by the Ghaggar in 1881-82 were as follows :—

Kaazrr, 1881, Raey, 1833,

Crop, Adreoa in aores. Crop. dArea in acres,
Rice ee 6,740 Wheat eer 9,234
Jawar 652 Gram o 4,704
Bijra w 3,460 Barley and Gram e B78
Til 40 Sarson and Tara o 63
Gwdr 18 Vegetables ees 432
Moth, Mdug, &e. oee 37 Miscellaneous e 208
Total . 11,063 Total . 15,129

There is ordinarily a smaller area than this under bajrd and
A larger area under jawar and wheat, bat the staple crops are rice
in the kbarif and wheat and gram in the rabf,

The 89,915 acres returned as ordinarily cultivated with the

aid of the Ghaggar floods (rez) and the 3,316 acres of such land
returned as lately thrown out of cultivation have been classified as

follows according to the crop ordinarily sown :—
Class of land. Under cultivation, Lately thrown oul of oultivation. Total,

Rice-lands 8,681 e 348 e 8,927
th“-lalldl 20,255 e 3,781 ate 23.089
Gram and other lands 11,079 s 188 s 11,265
Total rez . 99915 one 3,818 43,231

In the Birs4 district rice (d4dn) is only cultivated on the rich clay
s0il of the Sotar valley and more than half the cultivation is in the
hands of the industrious Rhins, many of whom, especially from the
villages about Sirsd, where they can seldom cultivate rice in
their own lunds, cultivate as fenmants in the villages on and be-
low the Anuakai Chhamb belonging to other proprietors. Rice
requires a liberal supply of moisture, and in this district ean only be
cultivated in kunds so embanked as to retain enough and not teo much
water for the crop. The 146 Zunds are situated in 26 villages chiefly
below the Dhanir and Annakai Chhambs, and some idea of the capital
spent in making lands fit for rice-cultivation may be gathered from the
fact that in the 20 years from 1861 to 1881, 21 of these villages took
takkdvi advances from Government amounting to Rs. 22,536 to be
spent on making and repairing the embankments (ber) of their kunds.
The village of Rni4 alone took for this purpose Re. 5,07] and several
other villages took more than Rs. 1,000 each. Besides this takkdvi, the
rice-cultivators spend large sums of money of their own in employing
Inbourers to make embankments and clear out water-cuts, and them-
selves devote much labour to such work. A kund of 140 acres in Amritsar
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is Baid to have cost Re. 1,000 to make and Rs. 400 to repair. In
Mangéla owing to the fall in the level of the Dhantr Chhamb caused by
the erosion of the Ghaggar bed, & whole kund had to be lowered &
foot and & half, an operation which must have cost in digging alone
at least Rs. 100 per acre. The labour of cultivating the crop is great
aud two or three acres are said to employ a plongh fully. The
ground is manured before the rains, goats’ dung being especially pre-
ferred as manure for rice, and on the first flood in Asarh (June-July)
enough water is admitted into the kund to moisten the soil thoroughly.
The land is then ploughed once or twice and levelled with the sokdga,
and the rice is sown broadceast and after eight days or so appears above
the frouud. It is then carefully weeded, and after about 21 days bare
patches are filled by transplanting from where the sprouta are too close.
After about 40 days it ia again weeded. But the greatest difficulty is
to give the crop the proper nmount of moisture. It must be kept moist
until it ripens about 100 days after sowing, and if at any time it is
sllowed to get dry, no grain forms in the ear and the crop produces
notbing but stiaw (mardyan) ; but it must not be allowed to get too wet,
for if water is allowed to stand long in the field, the action of the sun
ruins the erop. The Ghaggar floods are too uncertain for the rice-irriga-
tion to depend on them directly, and rice is only grown below the Dhanir
and Aonakai Inkes which act as reservoirs from which water can be
drawn off to the rice kwnds when wanted. The best kind of rice
(minj{) must be sown before the middle of Bhidua (end of August),
but an inferior kind of red rice (kkarsu or seora) can be sown a little
Inter on and ripens in 60 days, but gives only about half the produce of
mfnji. The rice crop is very precarious, for not only does a failure of
the Ghaggar floods make it impossible to sow or ruin the crop after it
is sown, but an excessive fiood overtops the embankment of the kund
and drowns the crop. In 1880 muny kunds were drowned aud those of
Mangila, it is said, were only saved by 200 men being told off to watch
the embankment and keep the high flood from coming over it. Of the
8,927 acres of rice-land the area sown and the wature of the produce
have been as follows during the last three years :—

B e —————— —— —

NATURE oF PRODUCE.
Yenr Area sown
Ko orop A poor erop. | A fair crop.
1880 1,028 R . 1,028
1881 6,748 1,146 954 4,648
. 1882 6.206 386 876 4,944

.. The smaliness of area sown in 1880 was due to the excessively
bigh floods in July which drowned many of the kunds, and the largeness
of Wbe area prodacing no erop or only a poor crop in 1881 was due to the
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premature ceasation of the floods which caused the rice in many kunds
to dry up. Asa rule land within kunds cannot well be cultivated with
other crops, but sometimes wheat or gram is grown in an old kund
which has not been sown with rice for some years.

The best land on the Ghaggar, if not prepared for rice-cultivation, is
usnally sown with wheat, after having been ploughed several times and
levelled with the soAdga. Three or four acres are said to give full employ-
ment to a plough. No trouble is taken to free it of weeds and the crop
is sometimes almost choked by the camel-thorn (janwdsa). Unless the
land has been thoronghly moistened it cannot be sown, and unless
the winter rainfall is favourable the crop dees not come to much. A good
deal of wheat-land about Jagmalera is irrigated by water-euts (walds)
from the Annakai Chhamb ; but precautions are seldom taken to protect
the wheat-crop from floods as the winter-freshets are not often so heavy
as to injure it seriously. Of the 23,039 acres of wheat-land flooded by
the Ghaggar the following areas have been sown with wheat in the
last four harveats :—

NATURE OF PRODUCE. {APPROXIMATELY.)
Rabi of year. [Areasown with wheat.
No crop. Poor erop. Fair crop.
1880 6,360 Not obaerved.
1881 10,771 . -+ { Not observed,
1883 9,234 400 1,000 7,800
1838 7,671 . 800 1,500 5,500

But in 1878-79, 22,000 acres flooded by the Ghaggar were sown
with wheat, and the area sown doring the last few years seems excep-
tionally small. Wheat is not nearly eo precarious as rice, and once
gown is pretty certain to produce something of a crop.

Land flooded by the Ghnggar which is too poor to produce good
whent or which is not left dry by the floods in time is ordinarily
sown with gram after one ploughing, so that a plough ean sow six
or seven acres of gram. The gram crop in the lower parts of the channel
and round the edges of the Chhamh is especially subject to be destroy-
ed by the winter freshets, and often a most promising crop is ruined by
a flood in February. No care is taken to preserve the orop from this
danger, though something might perhaps be done by 2 system of long
low bands parallel to the course of the stream with ahort dands at right
angles to them to keep the flood from drowning part of the crop; and
now that there is a telegraph to 8irs4, two or three days’ notice of the
spproaeh of a flood might be obtained from Ambala., Of the 11,285
acres of gram-land ordinarily flooded by the Ghaggar the following
aress bave during the last four years been sown with gram or with.
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barley, which is however rarely sown on these flooded lands either alone
or mixed with gram :—

NATURE OF PRODUCE. (APPROXIMATELY.)
Area sown with gram
Rabi of year. or barley.
No crop. Poor crop. Fair erop,

1880 3,928 ... | Not observed.
1881 6,440 .. | Not observed.
1882 5,682 600 1,000 4,000
1883 6,074 679 8§03 4,602

The other ecrops sown on lands flooded by the Ghaggar are com-
paratively insignificant. When land not prepared for rice-cultivation
is flooded at a time favourable for kharif sowings it is, if strong Sotar
clay, sown with jawdr, and if light sandy soil, like that on the Ellendbad
branch, with moth orbdjra. The areas flooded by the Ghaggar and sown
with these crops have been as follows :—

AREA BOWN WITH
Kharif of ¥ear.
Jawaér. Moth. Bhjra.
1,058
1880 3,038 13 2317
1881 852 108 3,466
1882 350 8,528

157. The cultivation on the Sotar lands which are out of

The unirricated Sot rench of the Ghaggar floodsis very similar
lands, | TigRen BOMRT to that on flooded lands, for the hard clay
goil cannot be enltivated unless thoroughly

moistened, and when it can be sown jawdr and wheat are the
erops commonly grown. In the Sotar villages east of ‘Dhandr only
low-lving patches of land are cultivated, the drainage of the unculti~
vated land being conducted into those patches, and wbere necessary
retained or distributed by embankments. Where there iz a large
depression with a comsidernble supply of drainage water, rice-culti-
vation is sometiines tried ; lLut the rainfall is rarely sufficient to
give anything of a crop. When the rainfall is heavy, as in 1881,
the low-lying fields produce very good crops of jawar and wheat, but
the soil is 830 hard and fequires so much moisture that it is seldom that
the raoin is sufficient to bring the crops to maturity ; and much of the
land under cultivation is rarely sown, or when sown produces very little
except in an unusually favourable year. Thus in 1880, these Sotar vil-
lages had hardly a graim of produce either in the kbarif or in the rabi.
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The total area of the Sotar enst of Dhamir is approximately 40,000
acres, bntin the whole Nali Chak only 8,051 acres of Sotar bérdni
are returned as cultivated and 2,142 acres as lately thrown out of
cultivation. .

158. The Satlaj appears at one time to have flowed farther to the
east under the well-defined bank known as the
Danda, but the annnal inundations now extend
only to about five miles east of the main stream.
The soil of this narrow tract along the river (Chak Hitdr) is ordinarily,
except where affected by deposits of pure river sand, a rich alluvial
loam, fertile when water is plentiful, but hard and unculturable when
dry. Near the main stream the usual phenomena of alluvion and
diluvion recur year after year. The river recedes to the west and new
soil is left bave; the pure sand produces nothing, but on the alluvial
soil little shoots of pilch! or jhdo (Tamarix dioica) spring up in great
numbers. Next year the river again rises, but its force is still diverted
towards the other bauk,and on this side more alluvial soil is deposited,
aund the pileld attains a respectable lLeight. Itis ent down and the
ground is seratched with the plongl and a little pulse (masér) thrown
in ; the crop is of little value, but it well repays the minimum of labour
spent in sowing it. Next year the ground is firmer and when drying
after the river-floods is easily plonghed up, and produces capital wheat
crops. It ia thus cultivated year after year with little trouble, being
annually irrigated by the floods passing over it which deposit fresh soil
rendering manure unnecessary, gradually raising the laud higher and
higher and leaving it firmer. This process may go on until the land
is 8o high ns to be beyond the reach of any but extraordinary floods,
or the enrreut of the river may again set towards this side, and either
carry off the laud altogether or cover it with barren sand. The general
tendency of the river for the last few centuries has probably been to
move towards the west like other Panjdb rivers, and those village-areas
of Chak Hitdr which are now out of immediate danger of losing land
have all been formed in the way above described. Within the twenty
years ending 1880 the changes of area in the 17 villages on or close
to the river were approximately that altogether 5,323 acres were car-
ried away, and 6,700 added to this bauk, making a net incrense of
1,377 acres along a bank of about 25 miles; fonr new villages were
formed and wvone wholly carried away. The river seems to have per~
ceptibly moved westward within the last thirty years, and the villages
in the sontl-west of the Hitir Chak on the Bhawalpur border have
suffered in consequence ; less land has been flooded, the water-level in
the wells has fallen, eunltivation has decreased and a number of culti-
vators have migrated. The alluvial soil of the valley when irrigated
either by the river-floods or by means of wells produces good crops of
wheat, barley, vegetables, tobacco and sugarcane. A high flood irvi-
gates a large avea of this land sufficiently to enable the cultivators to
plough and sow it for the rab{ when the river falls. The tract is intersect-
ed by channels which were at various times branches of the river, and
appear to have been formed in the following way. The river-flood

The 8atlaj floods and
irrigation-works,



( 234 )

sets in n new direction and hollows out » new channel for itself in the
soft soil, perlaps cutting off a corner round which it used to wind, and
silt ia deposited at the mouth of its former channel, which dries up
or nearly dries up when the flood subsides, and the river when at its
lowest in the cold weather flows only in the new channel, making it
gradually deeper. When the flood comes down next year the great
body of water flows in the new channel, and only a sluggish stream
flows down the old one, depositing more #ilt both at the entrance to the
old channel (which lias now become merely a branch (phdt) of the
river), where its rapid flow is first checked, and also at the other end
of it where the more rapid flow of the main stream, when the branch
again rejoins it, makes » sort of still back-water. The sluggish water
in spilling over both sides of the branch also deposits silt immediately
on its banks, and when this process Las gone on for some years the
banks of such a branch become higher thau the ground on both sides,
and both ends siit up to such an extent that only & high flood ean get
into it. Thus the whole of the Hitir tract is intersected by old river-
beds, each running in a sort of arc or horse-shoe with its concave side
towards the river, having both ends higher than the widdle (which
is then called dkan), and its bauks higher than the country farther off
on both sides. So when the river rises ligh enough to overtop the
high land at the entrance of one of these old channels, its water often
finds its way far inland, and as the general slope of the country
is considerable such a flood often irrigates a considerable area
of land which, though higher than the river directly opposite
to it, is lower than the river where the old chaanel leaves it
An ordinary flood however, if left to itself, usually only fills the old
channel aud leaves the land on either side high and dry. At different
times attempts have been made by clearing away the silt fromn the
inlet to one of these phdts to introduce a larger supply of water than
would naturally enter it, and by damming it (6and) farther down to
stop the water from going on down the channel back into the river and
to raise the level of the water in the phd¢ and make it flow over the
neighbouring country, or into another old channel (phdt) which will
take it farther inland to irrigate villages farther from the river.
Where there is daunger of the water’s flowing over low ground back
towards the river a long low embankment (pasel) is erected to kesp it
in. The chief work of this description is the Padi Nila, a rude
inundation canal made by joining together several of these old
channels by a system of cuts and embankments. It has now been
superseded by the new Féazilwah Canal made this year, which follows
the old Padi for a great part of its course. The Padi left the main
strenm at Chak Jiwa just within the border of the Firozpur district
some twelve miles above F4zilkd and wound its course through
the greater part of Chak Hitar, rejoining the river below Dara. As
different times operations have been undertaken by the district
authorities to open and improve its head, to straighten and deepen
ite course, to raise dams and embankments preventing its water
from geiting back 10 the river, and to conduct it by means of
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watercnta to the land of different villages. At one place near
Mahtamnagar a large embankment with a masonry sluice has been
erected to control the division of its water. Here and there along
hoth sides of the Padi about tweuty small irrigation-ents (chidr)
had been dug, and twenty-six villages might be said to depend for
the extent of their annual floods on the water brought down by
the Padi. Hitherto the district officers have been able to attempt
the improvement of this canal only in a spasmodic and haphazard way.
A good deal had been done to it in Mr, Oliver’s time, but it had
been allowed to silt up, until in 1875 under Mr. Wakefield opera-
tions were undertaken on an extensive scale to improve its head,
deepen its course and strengthen its dams, and at first proved very
successful, as the villages dependent on the PAidi which, owing to the
gilting up of the head, bad enjoyed no good floods for mine years,
had their lands thoroughly well inundated in the season of 1875. In
1876 the dams were strengthened and the Padi cleared out for
thirteen miles to the benefit of many villages. But the head was
again allowed to silt up, and although the villagers, aided by the
tahsildir, endeavoured to do something to open it up again, their
efforts were not well directed, and for some years very little land
was irrigated by the PAdi. This year ({1888) under the direction of
the Commiseioner, Colonel Grey, to whom the great success of the
Firozpur Inundation Cavals is chiefly due, the Padi has been realign-
ed and widened, & new hend has been made for it farther up the
river in the Firozpur disirict, its embankments have been strengthen-
ed, and it is now a regular Inundation Canal construeted ou scieutific
principles, and to be known henceforth as the Fazilwah., It has
been made part of the Firozpur Cansl-system and placed under the
establishment specially employed in keeping up the Firozpur
Inundation Canals, 8o that now there is every hope that it will be
kept coustantly rumning in the inundation season and that the
irrigation of the Hitir will be much more certain than heretofore.
The Fazilwih bas at present a trunk-length of tweaty-six miles and
a mean discharge of 350 cubie feet per second. It has this year
irrigated some 8,000 acres in a number of villages all down the
tract to the west of Fazilkd, and will when properly developed
irrigate 15,000 acres by caretully aligned distributaries. Hitherte
4he system of cleariug out these ecanals in the Sirsh distriet has
been very uncertain and uunsatisfactory. The olearances were effected
amore by rule of thumb than on any scientific principle. Sometimes
a small gront was given by the District Committee, but ordinarily
the villagers were left to take takkdoi advances which they had some
difficulty in repaying, or compelled to effect the clearances themselves
by a sort of system of forced labour (chher). This system was not
well regulated, and complaints were common on the part of the
officials that the villagers wonld not turn out to work, and on the
part of the villagers that harsh means were employed to compel them
to work against their will. Now under the Firozpur system, an
experienced establishment will annually superintend the clearances
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which will be done with ease by the villagers themselves and the
cost of the establishment will, as in Firozpur, be paid by a small
rate per acre on the land actnally irrigated each year; only, in the
Sirsé district, Government will pay half the cost of establishment
up to alimit of 1§ nuna per acre on all land irrigated which is under
fluctunting assessment.

The annual fioods of the Satlaj bring down a large quantity of
sand and mud which alter considerably the quality of the land on
which they are deposited, the sand sometimes converting fertile fields
into a barren waste, and the mud often acting as a manure to the land
which it annnally fertilises. Tu his Settlement Report Mr. Oliver said
that the fertility of the soil of the riverain was impuired by a deserip-
tion of soda deposited by the floods, so that land inundated by the
river often produced only half the crop given by land irrigated from
weolls, This seems to refer to the wlite salt efllorescence known as
shor or rek, but although kallar soil impregnated with this salt is to be
fonnd in Chak Hitér as well as elsewhere in the district, there seems
no reason to charge the river with iucreasing the evil; nor do the
people accuse it of this. The constant supply of water given to crops
irrigated from wells i8 enough to account for a erop more plentiful
than on land only flooded once by the river and then left to dry up
gradually as the crop approaches maturity.

159. At last Settlement (1858-60) the area of land recorded na

. irrigated by the floods of the Batlaj in the
Aren Sooded by the Batld  yvillages of Chak Hitér was 15,450 acres or
foode, e 01 e SMNUAT 69 per cent. of the then total cultivated area.
The aren now returned as ordinarily cuitivated
with the aid of the floods is 13,868 acres, a decrease of 10 per ceut.
This decrease is partly owing to the fuet that some of the land formerly
cultivated by the aid of floods alone is now irrigated by wells, and
partly to the cliange in the course of the river and the silting up of
the old channels which have caused a decrease in the actual extent of
the floods, especially in the south-weat of the tract. The area actually
irrigatec varies greatly in different years, and according to the
patwéris’ annual retnrns, averaged 14,100 acres for the five years
ending 1879 ; but in 1874-75 it was 9,891 ncres, and in the next year
afier the clearing out of the PAdi it was 20,850 acres, and again in
1877-78 it was only 7,667 acres or little more than a third of the area
flooded two years before. During the lnst seven larvests the area
aotnally cnltivated with the aid of the Satlaj floods has been as
follows : —

AREA IRRIGATED BY BATLAZ FLOODE IN

Agrioultural year,

Kharif, Rabil. l Whole year.
1879-00 not observed 43898 | ...
1880-81 957 5,421 6,178
1881.83 1781 4,684 8,415

1882-83 (anproximately) 200 8,768
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This very serions decrease of the area flooded during the last
few years is owing chiefly to the neglect of the inundation canals,
and now that they bave again been tuken in hand, no doubt a great
increase in irrigation will follow, The area irrigated perhaps depends
more on the arrangements made to secure the advantage of the floods
than on the floods themselves, hat the height to which the river rises
varies greatly from year to year and depends chiefly on the melting
of the snows on the far Himélaya and on the rainfall on the nearer
ranges. The river ordinarily begine to rise, owing to the meltin
of the snows, in the beginning of May and continues in flood untﬁ
September ; a heavy fall of rain on the lower ranges sometimes brings
down a heavier flood in July or August, lasting for a few days, atter
which the river again eubsides, though still much above its winter-
level. The difference between its flood-level iu July and its cold-
weather level in February is generally about eight feet. The following

statement shows the nature of the floods during past years in the
Sirsa Hitdr:—

YEaAR. F100D8 0F THY SATIAJ.
REMARKS.
Sambat, A. D, Nature of Flood.
1606 184980 | Eair
1607 1850-51 Very good, .
1808 1851-52 Good, In some vitlages poor,
1909 185258 Fuir.
1910 1858-64 Poor.
1911 185455 Poor.
1012 1855-56 Poor, @ood everywhere.
1918 1866-57 Excellent. 1o some vilinges good, in some bad.
1914 1857.58 Fuir.
1913 1858.59 Yery poor,
1918 1859.60 ExPellent.
1917 1860-61 Fair,
1918 1861.62 Very poor.
1919 1862.68 Poor,
1920 1863-64 Fair. In msny villages good, in many
1921 1B64-~5 Fair. bad.
19292 1865-66 Poor. In many villages good in many
1923 1866-67 Very poor, bad.
1924 1867.68 Poor.
1925 1868-69 Fair.
192¢ 1869-70 Fuir.
1927 1870-71 Fair. Since 1870 the floods have gene-
1928 1871-72 Good. rally failed in a number of vil-
1029 1872-78 Very good. Inges they used to irrignte,
1930 1878-74 Fair.
193 1874-76 Fair.
1932 1875-76 Qood.
1983 1876-77 Fair.
1084 1877-78 Fair,
1935 1878-79 Very poor.
1936 1879-80 ‘Very poor.
1887 1880-61 FPoor,
1988 1881-82 Poor.
1939 1882-88 Poor:
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Thua in the last 34 years the floods have been in

4 ves oo Yery good.
] o Goo{l .‘
13 e . Fair.

9 ol [ 11] Pmr'

6 o ws  Yery poor,

Mr. Oliver writes that during npineteen years of residence he
observed five years of extensive floods sending the water to upwards of
five miles inland and in other years floods so low as hardly to fill the
old channels ; in the former case the entire riverain tract became one
sheet of eultivation, whereas in low floods nearly balf the lands remained
fallow. The same may still be said of the Satlaj floods.

c wn on lands 160. The crops cultivated on flooded land in
fooded by the Satlaj.  1880-81 were as follows :—

-KHARIF, RaABL
Crap. Area in acres. Crop. Area in aoves.
Rice . 83 Wheat we 8,716
J a'gvir - 197 Wheat and Gram - 239
Béjra w197 Gram and Barle e 434
Moth - 48 Pulses - T90
Miésh . e 147 Vegeiables pve e 220
Til ame bae 2" Mimllaneou‘ (T1) [ 113 22
Maize 29 —_—
Miscellaneous ... - 12 Total e 5,431

Total we 16T

The floods rarely snbside in time to allow of much land being sown
for the kharif, and the staple crop on flooded lands is wheat. When
the floods bave subsided the land is ploughed np several times and
levelled with the sohdga, and then sown. Little trouble is taken to
clear it of weeds which often are so thick as to greatly reduce the
outtnrn of the crop. New land thrown np by the river is sometimes
simply scratched with the plough and somne pulse (maskr or churdl)
thrown brondcast and left to grow or die. The crop even after sowing
often comnes to nothing, and of the 4,684 acres of flooded land sown in
rabi 1882, 672 acres prodnced nothing ; in kharif 1882, of 150
acres sown, 73 acres produced nothing; and in rabi 1883, of 8,821
acres sown, 498 acres gave no crop.

The hiard soil of most of the Hilr cannot be cultivated nnless
thoroughly moistened, nnd the local rainfall is rarely sufficient to admit
of cultivation without irrigation either from floods or wells, so that
the area cultivated in this Chak by the aid of rain alone is small,
and is chiefly conflued to the light high lands which lie above the
reach of the floods and resemble the sandy eoil of the adjoining Utar
tract or to the lower parts of the old river channels where the drainage
of the neighbouring high lands collects. The area returned as
ordinarily cultivated by the aid of rain alone is enly 1,890 acres,
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and the area nctually cultivated without irrigation has been as
follows :—

AREA OULTIVATED 1IN
Agricaltural year.
Kharif, Rabi, Whole year,
187980 not observed e e’
1880-81 9920 190 1,180
1881-83 2,078 1,285 8,313
1882-88 ' 1,928 2,676 4,503

The large areas of the last two years are partly owing to
favourable rainfall, but chiefly to the fuilure of flonds which led to the
cultivation by rain alone of a considerable area of land returned at
Settlement as ordinarily inundated.

161. There is now some prospect of an extension of irrigation
Prospects of irriga ;n t}he Ut?lr C}halz.l beﬂ;me;a)n t:;e presen':;l bi:nkkof tIIm
el ~  Satlaj valley and the Danda or o ank. In
tion in the Dry Tracts, 1852 Mr. Thomason, the Lieutenant-Governor of
the North-West Provinces, pointed out that the whole of this tract could
be irrigated by cnts from the Batlaj, if taken off high enongh up in
the Firozpur district, and caleulated that the increase of revenue wonld
warrant an expenditure by the State to the amount of four lakhs in
the coustruction of ijnundation canals from the river. In the two
years 1879 and 1880 some 500 acres in three villages on the Firozpur
border were irrigated {rom the tail of the Nizimwsh Canal in Mamdot
and paid water-rate of 8 annas per acre. This irrigation was then
stopped, but now it is proposed to extend the Mamdot Baggewah
Caunal into the SirsA TUtdr so as to irrignte a8 number of
villages enst and south of Fazilka, and this canal, which is to be
called the Mubdrikwdh, is now being excavated (1883 ). Another
caual to be called the Shaukatwah 1s to be inade by the Nawib
of Mamdot, and will irrigate a number of villages in the Utéar
still farther east close under the Danda. These canals are being
started by Colonel Grey and will be under the Firozpur Canal establish-
ment and will irrigate annually a considerable area in tlis tract, in
which hitherto the only irrigation has been less than 200 acres irrigated
from wells and jhaldrs, In the Fazilka Rohi the Abohar brauch of the
Birhind Canal, which commenced to run this year (1883), but has
not yet beguu to irrigate regularly, will no doubt irrigate a large
area of land bitherto wholly dependent on the local rainfall, and it
is possible that one or two other branches of the Sirhind Canal
may in time be extended into the Sirsa Rohi farther east. In 1832 a
small branch of the Western Jamna Canal was brought into a
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village of the Bigar south-east of Sirsi, but it was found impossible
to supply it with water for irrigation purposes. A proposal to bring
a kbarif-irrigation - branch from the main line of the Western
Jamna Canal through the Hissdr district into the aouth-east end
of the Sirsd district was referred to the Secretary of State in 1871,
but was set nside on account of want of funds. I% is now again
being discussed and may some day be realised.
162. It is not however probable that these canals will for some
Aren depend time {o come irrigate any large portion of the
e e ont OB Sirs4 district, and at present only 8 per ceut. of
the total cultivated area of the district is ordi-
narily irrigated either from wells or by the floods of the Satlaj and
Ghaggar, which depend on the melting of the snows on the distant
HimAlaya or the rainfall on the lower ranges; and 94 per cent of
the cultivation depends on the scanty and uncertain local rainfall,
The area returned at the preseut Settlement measnrements as
ordinarily cultivated wtih the aid of the rainfall alone (bdrdné is
9,77,502 acres, but the rainfall is rarely so genernl ani so favourable
as to allow of nearly the whole of this area Lleing actually culti-
vated. The areas actually cnltivated with rain alone during the
past seven harvests have been ns follows :—

AREA CULTIVATED BY RAIN ALONE IN.
Agricultural year.
Kharif. Rabi, ‘Whole year,
1879-80 Not observed, 256,267 ve.ase
1880-81 718,967 128,481 887,448
1881-82 756,552 225 346 981,898
1882-83 702,523 800,118 1,002,641

But the Inst two years have been exceptionally favourable years,
and even in 1880 the seed-time of the kharif was unusually promising,
and the statistica of these three years do not adequately show the
fluctuations to which the rain-cultivation is liable. In 1877-78 the area
returned as cultivated was less than 600,000 acres, and there is reason
to believe that even this was an exaggeration, and that the area actually
gown in that year was very much less than six lakhs. 8o wuncertain
is the rainfall and so much is the cultivation dependent on it that it
would be nothing extranordinary in a bad year for half the cultivated

land in the district to lie unsown. Moreover, unless the subsequent
"rains are favourable, a large area sown produces no orop at all, and
a still larger area produces no grain, only straw. For instanee, in the
kharif of 1880 althongh 713,967 acres were actually sown, only
851,513 acres produced a grain crop, so that more than half the area
sown produced nothing but straw, and the greater part of the remainder
produced very little grain; and agaio in the kbarif of 1882, half the
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aten sown in tahsil Dabwili was returned as having produced no
in. :

183. The statement of annual rainfall shows how variable is the
quantity of rain which anoually falls at
each of the recording stations, and it is to
be remembered that the showers are very partial, and that often
one village gets rain when its neighbour gets none. But it is
not so much upon the quantity of rain that falls as on its seasonable-
ness that the success or failure of the erops depends. The rains
usually set in abont the end of June, and for a favourable kharif seed-
time a heavy downpour is wanted then or in the beginning of July,
If the rain be then good and general a large area is sown with kharff
crops, and to bring them to maturity showers of rain are wanted at
intervals up to September. If during this period no rain falls for a
month or so, the crops dry up and produce no grain, and sometimes
not even straw, If the early rains are scanty, only a small areais
sown, and unless the seed is in the ground before the middle of Augnast,
it comes to nothing. It may then be said that the area of land sown
for the kharif varies with the amount of rain that falls in June and
July, and that the outturn per acre varies according to the seasonable.
ness of the showers that fall in the following months. For the rabi
crops there should be good rain in August or September to moisten the
land thoroughly for the sowing, and one or twe showers are necessary
in December, January or February, to save the crop from drying up.
The people estimate the amount of rain that falls by the number of
finger-breadths {ungel) it has sunk into the ground—a down-pour that
penetrates into the ground 100 ungal being considered perfection. If
there be already moisture in the ground, it is sufficient that the rain
from sbove should sink to the moisture below (vattar ¢ vattar milgaf,
or 4l se dl milgaf). The peasants say that if it rains for 24 hours in-
cessantly, it is a sure sign that there has been rain for a distance of
100 kos (150 miles). Even if there be good rain in June and July,
the rainfall of Augnst and September is very important, for on it de-
pend both the ripening of the kharif crop and the sowing of the
rabi, Bometimes, even in this district, there is too much rain. Heavy
rain sometimes washes the seed out of the sandy soil, or drowns it on
harder ground ; and an inopportune shower when the bdjra is blossom.
ing prevents the ear from being fertilised. The rice-crop also is injured
by heary rain. More than once the fever that follows heavy raios
has o much weakened the scanty population of the district, as appre-
ciably to lessen the area cultivated. Inopportune raing in October
may injure the ripening kharif crops, or interfere with the rabf
sowings,  and in some soila where there is kankar not far below the
surface, heavy showers in the cold weather kill the sprouting rabi.

164. These remarks will be Lest illustrated by an analysis of the

: phenomena of some of the good aund bad
b.:";::'r':f of some good and v ourg through which the district has passed.
D the good year 1872-73, the monthly rainfall

at the three tahsfls was as follows :—

Uncertainty of the rainfall.

r
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ey e T——

Month. Sirad. Dabwilf, Fiézilks.
- ]

April 2 8 1
May ‘9 -3 11
June oss 2:2 ‘6 1
July - .. 72 2. 6.
Anugnst vos 46 50 8
Beptember ver 16 1-2 43
Ocmhr aar L 1] FEITR Y] .l..l.. EYITNL)
November P YT sanese YT sraces
December 1'6 -6 -5
January vensee ssnsss
Febmary aea (T3 [YITT1} (YY1 1) YT
M“ﬂh e Yy sesnee '3 sesane

ToraL 188 108 125

The heavy rainfall in June, July and August gave a good seed-time
for the kharif, and the rains in September brought it to maturity.
The harvest was an exceptionally good one, though in places it suffered
from the depredations of locusts from Bikinmer. The fair rains of
August and September moistened the ground thoroughly for the rabi
sowings, the rain in December fell just when it was wanted, and the
rabi was a good crop. It may be noted that except at Sirsé the rainfall
was actually below the average, bub it was so seasonable (especially
the comparatively slight fall in December) that the harvests were good.
Althongh the district had suffered from bad seasons for four years,
since the famine of 1868-69, these good crops enabled the people to pay
in this year (inoluding balances of former years) more than one and a
half times the annual revenue demand.

In the good year 1875-76 the rainfall was as follows :=—

Month. Sirsd. Dabwili. Fizilkd.

Apl'il s T serene 1 ssnnas
May 4 ‘8 -2
June v 8 1 4
July 4-9 46 34
August .ee 3 1-8 16-6
September - 95 81 71
October a0k “ne .6 '1 [RERET]
November e seeves vorser serene
December vee | caenan veraee
January
February aee co 2 ]
March 7 11 -1

ToraL cee 19:4 16'8 28-1
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The total rainfall for the year was above the average everywhera.
The good rain in July and August enabled the peasants to sow a large
extent of land for the kbarif, and the heavy fall in September suited
both seasons, and encouraged them to sow an unusually large area for
the rabi also. Although little rain fell in October and mnoue in
November, December or January, the subsoil which bad been well
sonked in September remained moist and the rabi outturn was good.
The balances which still hung over the district were nearly all cleared off.

In the good year 1878-79 the rainfall was as Tollows :—

Month. Sirsd, Dabwili. Fézilki,
April 34 1-3 09
May . 34 2:9 18
June . .oe 17 06 06
July e 35 4-3 69 |
August 97 73 77
September 01 08 |  .eene
October craese e voe
No.vember vee . N ssavee "
December .., . 1-0 vorns vavos
January cersen coeies onen
February v vee 03 sseces
March ‘in ves 06 07 06

ToraAL oos 234 174 17-8

The total rainfall was everywhere much above the average. The rain-

fall in April and May was very exceptional, as usuaily in those months
hardly any rain falls, 1n consequence of this early heavy rain there was
a great deal of fever in the district, but these early rains and the good .
fallin July and August gave an excellent kharif ; and the ground was so
thoroughly soaked in August that the rabi sowings were very extensive,
and although after September no rain fell at Dabwali until February
and at Fizilka till March, the rabi harvest was a bumper everywhere and
almost all the balances which had accrued in the previous bad year 1877-
78 were paid up.
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In the fumine year 1860-81 the rainfall was a# follows ;-

% — .Y
Mouth, Sirsé, Dabwili. Fazilké.
May 11 0-6 01
Jllna s rew 1'4 0'8 0'4
July v 27 2-5 22
August 1-6 0-6 838
September ans b aes ]  asssee ITI Y] TITTY
OOtOle' e ans ....;- wstsas ] cdneas
November ... e S o
December ... ceons esves
January ... oee 11 0-9 2'6
Februmry ... niee L eeeene
March T 0-2 eenee
Aprﬂ "es wes 0'6 anvsee 0"
TorsL ) 56 137

The total rainfall, except at Fizilk, was much below the average.
The comparatively scanty rains of June and July did not sufficiently
moisten the ground, -and there being little rain in August at Sirsé and
Dabwili and none at all throughout the district in the following four
months, the kharif crops dried up and the rabi could not be sown, for the
rain in January was too late to help the rabf sowings. Here then, owing
to the failure of rnin in August and Beptember, both khar{f and rabi
crops were lost. The harvests of the previous three years had been poor,
and the distress in the district was very severe uantil the good rains of
1861 came to relieve it. Therevenué fell into arrears which were not
paid up for several years.

In the famine year 1868-69 the rainfall was as follows :—
- ,

Month. Sirsa, Dabwili. Fizilks,
.ﬁ[pril T e 0'1 0'3 0'5
ay 04 03 08
June e 40 0-8 04
July LR R} [ XX} 1.3 2.8 5-6
August e Y 0'3 0'3 0'1
September ... o 05 2:3 reons
October see . D 0‘2 teunan
Novembel‘ e e Vessan hseny evens
December ... R etrees 02
January ... vee 1-0 1-3 0-8
February ... . 0-4 04 01
March or vee 1-8 2-2 27
_ TOTAI' . YTy 9'8 10'7 l 1 0
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The total rainfall was below the average everywhere. The rnins in
June and July were exceptionally light, and there was very little in
August, so that what khar{f erops were sown dried up, and the Septem-
ber rain was too light to restore them : so that the kharff was a failare.
Owing to the absence of good rain in August, September and October the
ground wasnot in a fit state for the rabi sawings, and there being as
nsual no rain in November and but little in December there was no rabi
crop to benefit from the rain of January and Nebrnary. Here agnin
the want of rain in Angust and Beptamber ruined both the kharif and
the rabf. The previous year’s harvests had failedin part of the distriot
and the distress was great. Balances were inourred which were not
finally paid off for several years. The importance of the later autumn
rains was shown next year (1869) when again the kharff crop seemed to

be gone, but good rain in the beginning of September thoroughly
revived it.

In the scarcity year 1877.78 the rainfall was as follows :~—

ea— e - —

Month. Birsa. Dabwili. Faziika.

April .

May ves -
June . .
July

August vee -
September ... “oe
October

November

December

Jaunary

February

March
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Ahthough, except at Birsd, the total rainfall was actually above the
average, it was too much spread over the year, The failure of rain in
August caused the kharff crop to dry up, and the rain in September
was neither sufficient to restore it nor to enable the people to sow tle
rabf well. Both liarvests were much below the avernge, but the pre-

wyious two years hiad been good ; consequently there was comparatively
little distreas felt and the Lalances were small,

155. The following statement shows how, according to the accounta
_ . given by the peasants and the reports of
p.i';:.";'?f the minfall in  yotpiot” Officers, the sensons have varied from

_ year to vear, chiefly as regards the crops
dependent on the lacal rainfall :—



e — —— ——— — — — —___ —— —

( 246 )

Yxiz. CraricTER OF
Renarks,
Sambat.| A. D, Beasow.

1904 | 184748 | Fair.

1905 | 1848-49 | Famine.

1906 | 1849-50 | Fair,

1907 | 1850-51 | Good «e. | Kharif failed in part of the district.

1908 1851-62 | Poor «e. | Kharif a [ailure. Rabi very scanty.

1908 | 1852-58 | Goed Heavy rain in early part of year.
Fever prevalent,

1910 1858-54 | Poor,

1811 1854-55 | Poor.

1912 1855-56 | Fair.

1918 1856-57 | Excellent.

1914 | 1857-568 | Fair .. | Small area sown because of the om-
tiny,

1915 1858-59 | Poor.

1916 1859-60 | Poor ... | Kharif failed. Rab{ below average,

1917 1860-61 | Famine ... | Both harvests entirely failed.

1918 1861-62 | Fair.

1919 1862-63 | Good +«» | Both harvests good.

1920 1863-64 | Fair.

1921 1864-65 | Poor ... | Much land unploughed.

1922 1865-68 | Good oos | Towards Fazilké excellent.

1928 | 1866-67 | Poor »s. | Harvest less than half the average.

1924 1867-68 | Poor ... | Fair along north-east ; a failure to
south-west,

1925 1868-69 | Famine ves | Both harvests failed.

1926 1889-70 | Excellent. -

1927 1870-71 | Poor.

1928 1871-72 | Poor.

1929 1872-78 | Good ««. | Injury done by locusts.

1930 1873-74 | Poor «»« | Rain failed towards end of season.

1981 1874-75 | Poor ... | Winter rains failed.

1982 1875-76 | Excellent ... | Both harvests good.

1933 1876-77 | Fair v« | Kharif suffered from hot wind.

1984 1877-78 { Secarcity ... | Kharif dried up. - Rab{ poor.

1985 1878-79 | Excellent ... | Rabf especially good.

1986 | 1879-80 | Fair «» | Kharif poor. Rabi good.

1987 188081 | Poor «.. | Kharif dried up. Rabi little sown.

1988 | 1881-82 | Excellent .. | Kharif and rabi both good.

1989 1882-88 | Fair Kharif poor. Rabf good.

It appears that in the last 36 yeurs the seasons have been in—

6 years
b yeurs
9 years
13 years
4 years

e

o« Excellent.

... Good.

wee Fair.

wee POOT.
. eov Scarcity and Famine.
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Ta this statement I have given a general estimnate of the nature
of each season for the distriot as a whole, The enquiries were made in
more than a hundred villages throughout the different assessment
circles, and in each year there were many exceptions to the general rule.
In the very best years some villages got little produce and in the very
worst year some had good rain. There are always patches of country
which fare better or worse than the tract generally,

Crops grown on unirrs 166. The crops cultivated by rain alone
gated lands, in 1881-82 were as follows :—
——
Knaarir. Rasi.
Crop. Area in Acres. Crop. Area in Acres.
Jawir (alone and with Wheat . 11,010
pulses 185,518 | Wheat and Gram ... 1,329
Bajra (alone and with Gram “ 22,349
pulses) 528,715 | Barley and Gram ... 109,177
Moth 86,847 | Barley vee 77,617
Ming 8,292 | Sarson and Tara . 2,048
Til 23,549 | Miscellaneous . 1916
Gwir 28,674 ‘
Miscellaneons 62
ToraL 766,562 Torar 225,846

The staple crope are bdjra mixed with pulses in the Kkharif, and
barley and gram in the rabi.
167. The cultivation of the kharif crops on the 1ordiuary' rain-
o land is a very simple affair. When a sufficient
System of cultivation. g\ opportu{:e sl?ower of rain falls, each man
goes ont to the fields with his plongh and his camels, bullocks or donkeys,
and plonghs and sows as much land as he can before the moisture leaves
the grouad. It is not necessary to give the land & preliminary ploughing ;
indeed sometimnes prairie-land previonsly uncuitivated is sown at the first
gic;ughing. A drill of bamboo is attached to the plough and sowing
gun at ouce, the ploughman feeding the drill with the band with which
he holds the plough, from a bag of seed slung at his back. The plough,
drill and harness cost altogether little more than one rupes. With an
eighty-rnpee camnel & man can plough and sow two or even three acres in
a day ; with a pair of twenty-five rupee bullocks an acre or more; with
one bullock three-fourths of an acre; with = pair of donkeys still
less. Camels are used chiefly by the Bégris along the south-west
of the district, aud in hot weather plough only by night; bullocks
by the Bikh Jats along the north-east, and by the Musalmans along
the centre of the district aud in the Ghaggar and Satlaj valleys;
donkeys by their Kunhar (potter) owners. When bullocks are scarce
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after & drought, the women sometimes draw the plough. Ahout three
sor of bdjra is sown per acre generally mixed with moth, méng,
pumpkin (kakri) and water-melon (matfra); jawdr takes from 8 to
18 sers per ncre and generally has moth or méng mixed with it. Gwir
is sown both with these crops and separately, about seven ser of seed
to the acre. Til is sown broadeast one to three sers per acre, The hard
clay soil of the Sotar valley requires to be ploughed once before sowing;
a2 pair of bullocks in the first ploughing get over half an acre a
day and then sow about an acre & day, The seed can be sown only
while the moisture remains in the ground, and there is at such tines
& great demand for ploughs, a man with his eamel and plough
sometimes getting Re. 1-4 or Be. 1-8 for a day’s work. Such
favourable times are so few timt in one season one plough can sow only
about 20 acres for the kharif. Often in light sandy soils the seed
gets washed or blown out of the ground or covered with light sand,
and the sowing has to be done over again; or the first sowing dries
up, and a shower of rain encourages the peasant to sow again. Other-
wise he has simply to wait until the sun nnd rain give him a crop
or none., When the first ears begin to ripeu, sometimes befove
the end of September, the women pluck enough to give fresh grain
for the day’s meal, and when harvesting begine in earnest the
whole family often camp out in the fields for the time, liviag on
the fresh grain and the juioy water-melons. If there is much grain to
roap, the peasant cuts off the ears first and threshes them with the
help of his oxen, and afterwards cuts down the straw at his leisure,
Sometimes February comes in before all the bdjra is threshed, and the
straw cut and stacked.

More pains are taken with the cnltivation of the rabi erop. Some.
times the land is turned over in the early part of the rniny season
and exposed to sun and rain. It genernlly gets at least two plongh-
ings, sometiines as many as four, before it is sown ; and where necessary
the soil is pulverised and levelled by the sohdga ov clod-crusher, a plank
or log on which the plonghman stands while bis oxen draw it over the
field. Then the ground is ploughed again, and the seed drilled in a$
the same time throegh a drill attached to the plough, the furrows
being made much closer than for the kharif. About 25 sers of wheat
are sown to the acre,and about 22 of barley, gram and oilseeds, the
barley and gram being sown either separately or mixed, and the oil-
seed (sarson or tara) being generally sown in lines among the other
crops. The cultivator must make the most of the favourable seed-
time in QOctober and November, and wusually a plough can sow only
eight or ten acres for the rabl. If the kharif has failed, or the first
rabi sowing has dried up, a good shower in December encourages the
peasaut to sow again in hopes of a crop ; but such late sowings (pichheti
or kanaujai) seldom produce anything but a little straw. The busiest
times of the year arein October and November when the kharif is
being cut and the rabi sown, and in March and April when the rabi ia
being reaped, as all the rabi crops ripen much about thesame time,
and if the ripe crop is allowed to staud long uncnt it-is apt to be shaken
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by the wind or injured by hail or animals. The easiest times of the
year ara the hottest montiis (May and June) and the coldest months
(December to February). The Sikhs with their fine bullocks devote
most of their attention to the rabi (Hdrf) ; the Bagris with their camels
have hitherto cultivated little Lut the kharif (Sdwanf), the only crop
known on the Bikaaer prairies ; it is only of late years that, copying their
neighbours the Sikhs, they have begun to cultivate the rabi, and they do
not yet make a thoroughly good job of it. But the cultivation of
the rabi is rapidly extending among them, and iu the last fow years
some villages have beguan to sow a rabi crop which bad never sown i{ before,

In the case of land dependent on rain ounly, it is usual to sow one
crop each year, thns allowing the land to lie fallow hialf the year ; for
instance, a field sown with bddjre in the kharif will lie fallow in the
following rabi and be =again cultivated in the next kharif. No
such land bears two crops in one agricultaral year, that is, land
sown with a kharif ecrop ie invariably left fallow in the following
rabi, unless the kharif crop has totally failed. Soine of the Sikh peasants,
when they wish to change the crop, allow the land to lis fallow
for 2 whole year instead of for six monthsonly, that is, land which
has borne a kharif erop is allowed to lie fallow for the following
rabi and kharif and thenm sown with a rabi crop, to be [followed
immediately by a kharif. But this course is not ofteu kept np, and
genernlly speaking land best suited for a kbarff crop is always sown
with kharif, and land best snited for a vabi erop is always sown for
the rabi. The trouble and expense required in growing a kharif crop
are much less than for the rabi; a prelimiuary ploughing is hardly
necessary, the seed coats much less and the produce is less valuable
and requires less care and watching ; moreover, at tbe time when the
kharif operations are in progress, there is geuerally pleuty of water in
the hollows, and grass everywhere available for the plough-bullocks.
1t is therefore commnon to sow a kharif crop firet in land newly-broken
np, and to sow only kharif crops in land sitnated far from the village.
On the other hand, light loam does not produce a good kharif erop
after it has been under cultivation for some yesrs, but when well worked
up produces a fair rabi orop with little rain, the seed is more valuable
and the prodnce requires more care and protection, nnd at the season
of rabf operations the ontlying ponds are often dry and grassis
scarce. It is therefore wusual to find tbat the land nearer the village,
which is generally the land that has been longest cultivated, is always
sown with rabi ; and in some of the older Bikh villages a eircle of land
close to the village rarely produces anything but rabi, the land
farthest away from the village usumally produces kharif crops only, and
the belt bLetween these produces sometimes kbarif and sometimes
rabi. This is however only a tendency and is often overruled by
other considerations. Some sandy fields, especially the land in the
drainage-channels which cross the district, rarely produce auything
but rabi; and sometimes the question whether a peasant will sow
kbarif or rabi in a particular field is determined by his personal conveni-
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ence at the time rather than hy the nature of the soil or regard for any
particular course of cropping. As already noted, the Bigris often” sow no
rabi at all in any ciroumstances, while the Sikh, whatever be the nataore
of the soil, sows as much rali as will keep him and his cattle fuily
employed. But most of all, these arrangements are subject to be
modified by the distribution of the rainfall. If the rain fails altogether,
nothing at all is sown, and the laud gets a whole year’s rest. If the
rain is favourable for the kbar{f sowings, as much land is sown for
the kharif as there is time and means to sow. If the kharif fails
.and the rains promise well for the rabi, as much land as possible is
sown with a rabi crop, and sometimes the stunted kbarif crop is
ploughed up to make way for a rabi. Thus the area sowu, and still
more the area harvested, for each crop varies very much with the
rainfall; for instance, in 1877-8, 86 per cent. of the whole cultivation
.was rabf,. and 1880-.81 only 17 per cent. It is not common to give
fallow land many ploughings, as the rests it gets owing to failure of
rain seem sufficient to keep up its crop-bearing powers. Rotation of
crops i8 almost unknown, and the same crop is sown year after year
in the same land. Much land produces bdjra year after year, and
much produces barley and gram without any change. The only erop
not wusually repeated on rain-land is jawér which is considered to
exhaust the land ; and if a kbarif crop is taken after jawidr it is
nerally bajra, moth or til; but sometimes land which has borne a
Jawhr crop gets a rest for a year and is then sown with rabi, When
light land is cultivated for the first time, it is sometimes sown twith
barley alone to begiu with, and afterwards barley and gram. In the
rice-kunds on the Ghaggar a crop of rice is taken every year in which
the floods are sufficient to allow of its being sown; it is ouly rarely
that wheat or gram is sown in rioe-land, and tbe only reat the land gets
is when the floods fail. The wheat and gram lands also, hoth on the
Ghaggar and Batlaj, bear the same crop year after year when there is
a sufficient flood. Lauds irrigated from wells when manured sometimes
give two crops in the same agricultural year. Oun snch lands after
sugarcane a fallow of six months is given, and then a crop of wheat
is taken. Maize also is followed by wheat. After vegetables the
land lies fallow for a year, and then wheat is sown. After tobacco
comes a six mouths’ fallow, and then wlheat. Ouions are sometimnes
followed by turnips; and after wheat jawar is sometiines sown for
fodder. But most of the land on the wells produces wheat year after
year, and in the whole district the area which produces a kharif and
rabi crop in the same agricultural year (dofaslf{) is quite insiguifi-
cant.
168. The plough (%al) is of different shapes and sizes according
Agrioultazal impi to the kind of soil to be plonghed and the
mengm;nd opamﬁgn: kind of animal that is to draw it, from the
large piongh drawn by oxen to break np hard
land for the rabf orops to the small plongh (haleri) drawn by donkeyas
or women in the sandy soil of the uplande; but the plough generally
consists of a wooden boot (&wr or chau) in front of which the iron
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plough-share (phdlié) is fastened, while to an upright shaft let into
the boot a small peg is attached as & handle; another shaft attached
to the boot stretches forward between the bullocks and is tied to
the yoke (pansdif) resting onm their necks. The donkey-plough is
yoked in the same way, but is much smaller than that drawn by bullocks
and is ouly rarely used by the Kumhdrs. Sometimes the light sand
soil of the Rol{ is ploughed by a small plough drawn by a single
bullock which pulils it by two poles attached to the plough as shafis,
and passing one on each side of the bullock to & collar on its neck.
The camel.-plough, which is very commonly used by the Bagris
iv sowing kbarif crops in light soil, is smaller than the ordinary bullock-
plongh and is drawn by ene camel by means of a rope attached to the
shalts of the plough and to a cross-beam from which a rope pasaes along
ench side of the camel to a small saddle fastened round his Eump. The
ploughman directs the camel by a pairof very long reins fastened to the
rings in the camel’s nose, The ploughing in the Hitér is all done with
bullocks, a pair of which can plough agout a third of an acre of the
bard soil in a day, the plough usually penetrating about six inches into
the ground. An ordinary two-bullock plough can turn up in a day
about three-fourths of an acre of the loam of the uplands when
penetrating six inches into the ground in preparing it for rabi cultivation,
and 1} acre when penetrating only three inches to prepare it for the
kharif, A camel can ploughin a-day abouttwo acres for the kharif, the
plough penetrating only three inches into the ground; and the lighs
plough drawn by donkeys simply scratehes the ground. In sowing with
the drill, a hollow bamboo (ndlé or por) is attached to the upright shafi
of the plough with its lower end in the ground just behind the boot, and
with its wide mouth at the plough-handle so that the plonghman caun feed
it with the band with which he holds the plough. That hand Le keepa
supplied with seed from a bag slung behind him, so that he is kept t'ulry
occupied holding the plough, guiding the bullocks, dgiving their tails
a twist or their backs a stroke now and then, and at the samne time
keeping the drill regularly supplied with seed. As the so0il has gener-
ally been prepared beforehand unless it is sandy ard light, a plongh
can sow more land than it can break up in preparation for sowing.
Thus in the Hitdr a pair of bullocks can sow about half an acre for
the rali ina day; and in the Rohi about two acres for the kharif or
one acre for the rabi, the furrows being much closer in sowing rabi
than for kharif crops. A camel can sow about two aores in aday, and a
single bullook about three-fourths of an acre.

The sohdgd or clod-orusher is simply a& log or beam which is
drawn over the field by bullocks while the driver atands on it to
inorease its weight. 1t pulverises the clods, levels the ground and gathers
together some of the weeds. It is not ordinarily used in kharif
cultivation in the uplands, but is employed in preparing the land fora
rabi crop and in levelling the ﬁround after the seed has been sown,
The kardhfis a board with a bandle attached to it at right angles,
.held by one wan while another holds two ropes attached to its ends;
it is used for making the boundaries of fields or of plots for irrigation



( 282 )

(kydrf ) one man standing on one side and pushing up the enrth while the
"other man on the opposite side helps him by pulling the ropes. The
dandrdli is a sort of wooden rake used ckiefly for raking manure together.
In reaping (wadhan) the ddtri or datti ie used, n sickle with a ourved blade
like the hook sometimes used by renpers in Sootland, but with a saw-edge.
The renper squats on the ground and cuts the crop in handfulsat a
time, tying itin sheaves as he moves along. This is the usnal way of
cutting the rabf crope, but in reaping jawdr and bdjra it is usual to
cut off the ears only (dungganr) leaving the stalks standing to be cut
afterwards, A men oan reap abouta fourth of an acre of rabf crop
in a day, and sometimes when thereiss great demand for labour,
wandering reapers get as much as 3 annas each and their fool for a day’s
work. The sheaves or ears seldom reguire to be dried, but are carried
at once to the threshing-floor (‘pir) which is simply a piece of bare hard
ground swept olean for the purpose, Here they are heaped round an
upright atake round which bullocks are driven so as to tread out the
grain aud separate it from the straw; while a mon with a pitch-fork
(tringal or tangli) beaps it up under their feet. Sometimes as many
as 15 buliocks are driven round the stake together. When the grain
aud straw have been separated, the straw is removed with the pitch-fork
and the grain drawn together with the sabarkatia or wooden scraper,
aud if necessary again trodden out. The grain and chaff are separated
by winnowing with the chhajj, a sort of tray made of the thin part of the
stalk of sarr grass, One man fills the okhajj from the heap and haunds it
to another who stands up over a bare spot of the threshing-floor and
shakes out the stuff gradually so that, aa it falls to the ground, the wind
may hlow the chaff some distance while the beavier grain falls straight
down, The chaff and stalks are then swept to one side and the grain to
another. For winnowing a dry day nnd a fairly strong wind are required,
sud theso are rarely wanting in Sirsd at harvest-time; too strong a
wind blows part of the chaff beyond the threshing-floor so that it is
lost. Winnowing is the special duty of the Chéhra, where he helps in
harvest operations, and the ohkajj is generally made by him. When
the grain is winnowed it is put up into a heap, which is sometimes
Krotaoted from evil apirits by having a circla of ashes traced round it, or

y baving a slit stick stuck into it with a piece of paper pat in the slit
on which a verse of the Qurdn has been written as a oharm. If the
owner takes rent in kind and is not ready to divide it, little bits of wet
mud are stuck all over the heap and a Chihra (the thdpf) stamps them
with a small wooden stamp (thappa) that no one may take away the
grain before it is divided. When all are ready, the division is made in

resence of the parties interesied, and each takes away bis share,
En some villages it ia the duty of the Kumbir to bring the grain in
from the field to the village, but often it is brought in by the peasant
himself in his cart or on his camel. I{ is then etored in the earthen
receptacles (blarola or palla) until wanted {or consumption or to be taken
to market. Barley and b4jra keep longest, sometimes as long as 16
{eara, but have to be protected from the attacks of white ante by being

ept above the ground ina raised bin (bharola) or granary (bukhdré
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or burj)., Barley is also liable to be attacked by weevil (aferf).
Jawér only keeps for two years or at the most four, and is also attacked
by the stsré. Gram keeps for four or five years and is attacked by a
different weevil called dhord.

The straw of jawar and béjra ie put up in large stacks, sometimes
near the homesterd, but generally in the field. The chaff and broken
straw of wheat and barley, and the leaves of gram, moth, mung and
péla are genernlly brought to be stored in the homestead, but often left
in a beap on the field with a covering of thorna and surrounded by a
diteh to proteat them from the cattle, or put up in a stack thatched with
béjra straw to keep out the rain, Jawér and béjra straw are chopped
into little pieces for fodder with the chiopper (tokd ).

Other implements are the kulidrf or hatchet used for cutting wood ;
the phdord or wooden soraper used for scrapin‘g up manure, &o.; the
ganddsa whioh consists of a thin broad blade fsstenod at an oblique
angle to a long haudle, and is used for cuiting thorns and low brush-
wood by s sidelong blow with the right hand while the left hand
oatohes aud tosses them up with a pitchefork ; the kAsrpa, a small trowel
used for digging up grass and weeds ; the kakif or Eassé, a shovel-
mattock, the broad blade of which is placed at an acute angle to the
short handle ; this does the work of a spade, but instead of being
pushed outwards and upwards like » spade, it is struck downwards and
pulled inwards like a_hoe, Carts are little used in the district except by
the Sikhs and the Réins, who have fine large four-bumllock ecarts and
sometimes go long distances with them for hire. According to the
enumeration made in 1880 there were then 3,013 carts in the district,
of which 1,172 were for two bullocks and 841 for four buliocks,

169. The use of manare is Almost unknown in the Sirsd distriet ;
Use of mamare sad glodeedf the report fl}:lrnished in 187 ?‘ to the Fami[?e
: : mmission gave the percentage of aren annua

detorioration of soll manured as only ‘0 lp4 of the irrigated areay,
which is itself only 6 per cent. of the eultivated area; nnd tais is much
lesa than the proportien in anﬁother district of the Province. Mnunure
is not used at mll in the Dry Tracts, Chaks Bégar, Rohi and Utér.
1t is only rarely applied to lands irrigated from wells and to rice-
lands. The hest rice-cultivators think it enough to give their landas
a cart-load of manure per bigha before the rains every second year,
i.e., about two tons to the acre, and they double this quantity if &
layer of soil has been taken off the field to make it low enough for
irrigation. For rice the best manure is the dung of sheep and gonts
scraped up at long intervals from the folds where they are shut in at
pight. ln the Ghaggnr valley land irrigated from wells often gets
manure every year, oneor two cart-loads per bigha of rubbish taken from
the general heap of ashes, aweepings and waste outside the village
exposed to sun and rain. In the Satlaj valley some lands irrigated
from wells get manure onoe in two years, and especially when sown
with tobacco or sugarcane. Maise, turnips and wheat are said to get
50 tons of manure per mere; pepper, tobacco and onions twioe as
much ; and sugarcane thrice as much ; but probably the land is exoep-
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tionally lucky that gots this quantity of manure. On the lands
flooded by the Ghaggar and Satlaj the silt annually deposited
by the river-floods to some extemi refreshes the soil and renders
manure less necessary, but a considerable area of land on
the Ghaggar which formerly produced a wheat crop annually
will mow produce nothing better than gram. In the Dry Tract
so much of the cultivated land has been only lately Lrought under the
plough that of a great portion it may be aaid, in the words of a former
Deputy Commissioner, that it is a virgin soil reqniring only to be
tickled to make it smile with blooming harvests. The people however
with some show of reason say that after five years or so of cultivation
the land deteriorates and requires more labour to make it produce crops
like what it did at first, aud that after tweuty years’ cropping the
kharff produce is so poor that it becomes necessary to cultivate the
land more carefully and grow rabi orops. The often-recurring -enforced
fallows due to the failures of rain must Lelp to restore the fertility of
such land. In 1838, Major Thoresby estimated the average produce of
the Dry Tract at {rom 34 to 54 maunds per acre, which is not far from
the present average; and there cannot have been any very great
detertoration in the productive power of the soil, though no doubt there
has been some, the effect of which has been to make the better soils
first brought under the plough more nearly equal to the soils which
being somewhat inferior were broken up at a later date. In the Dry
Tract the fields are comparatively free from weeds, which there cause no
trouble; but in the irrigated lands of the Ghaggar and Satlzj the
camel-thorn (janwdaa), the wild omion (piydzi), the thistle-like katelé
and leh, and other weeds, are very common aud often do great harm by
exhausting the soil and choking the crops ; indeed mnany fields seem to
produce more weeds than grain. Yet, except in the rice-fields, the
eople seldom make any attempt to eradicate them, and as weeding

ardly finds a place in the agricultural operations of the Sirsi peasant,
it is probably true that weeds are annuully becoming more numerous
and troublesome.

170. When a crop has been sown, the ontturn depends chiefly on
the quautily and seasonableness of the rainfall it
gets when growing and ripening, but there are
other things which affect the resmnlt. The rab{
crops, and especially gram and sarson, are apt to suffer severely from
late frosts which prevent the fruit from forming and sometimes kill the
whole plant. In 1868 Mr. Oliver estimated that severe frosts had
reduced the outturn of the rabi by one-third, and a severe frost in
February 1882 greatly reduced the outturn of the rabi barvest of that
year. Late jawdr and moth are also sometimes injured by early frosts:
Both kharif and rabi crops often suffer from dry hot west winds
blowing while the grain is forming, and shrivelling up the grain so as
to make the outturn much lighter, For instance, in 1876 a liot wind
in September reduced the produce of the kharif, and in 1880 a hot west
wind in March reduced the rabi outturn throughout the district, the loss
being in some places estimated at onme-fourth, Sometimes, but rarely,

Causee reduocing the
outturn of crope.
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a hail-storm in March or April passes over a tract of country, laying
low the ripening grain and quite destroving the crop. For
instance, in 1876 remissions were grauted to five villages on acoount of
damage done by hail. Buch storms, however, affect only a few villages
at a time, and they seem to be very rare in this district, not visiting any
village oftener on the average than once im 20 years. The crops are
also very liable to attacks of animals. Autelope, which are very com-
mon in some parts of the district, do great damage to the crops and
much troable is taken to preserve the growing grain from their ravages,
especially in and near the Bishnoi villages and along the Bikéner
border. Field-rats are always namerons enough to do some damage to
the crops, but sometimes they suddenly multiply enormousty, and
devour almost the whole produce of the fields; for instance, in 1876
they swarmed in several parta of the distriot and even filled the houses.
On such occasivns the villagers are practically helpless and do little
more than look on and wait until the rats dieappear, which they do as
suddenly and as inexplicably as they increased. The kharif crop
especially is liable to the attacka of birds of many sorts, parrots, crows,
doves, starlings, sparrows, goliyas, sardgds and other small birds in
flocks. To proteot the crops, the peasants erect platforms from which a
watchman with his sling or rattle or rope to be oracked like a whip and
his shouts and cries frightens off the depredators, Flights of locusts
(¢4dé) often come up from the west in the rainy season and disappear
towards the east where they are supposed to die from eating saline
earth (reh). Buchswarms do great harm to the crops where tbey settle
for the night by devouring everything eatable; and even if the crop
recovers somewhat and grows again, both grain and straw are bad and
useless. The greatest damage is done where they lay their eggs, for
after 21 days the young locust (phakka) appears above ground
and prepares for his devastating career. It is while his wings are
athering strength that he does so much damage to the neigh-
ouring crops, but at this stage he is easily killed. A shallow
trench is dug and the young locusts driven into it, beaten down
and buried alive with earth, If he escapes this treatment, he flies
about a month after appearing above ground. The villagers near
the Bikéner frontier complain that they suffer from the carelessness
and want of system of tﬁe Bikéner people in killing the young locusts ;
but if the crawling army sometimes extends, as it is said to do, 20
or 30 miles without a break, the people are to be excused for letting
gome of them escape. The worst flight of locusts in late years was in
1872, but there is hardly a year in which they do not visit the district,
and on the average eacﬂ village endures a flight of locusts about
once in 20 years. In dry weather the roots of all crops are liable to
be attacked by the white ant (syonk or diémak), especially wheat and
gram in ha.r(iv dry ground. A kind of grasshopper (tokd) eats sprout-
ing béjra and jawir, and sometimes wheat and barley. A small in-
sect (feliya) attacks the leaves of autumn crops which are also some-
times eaten by a caterpillar (k#t¢ra) and other insects, most of which
are said to be produced by excessive rain and east wind and to be killed
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by a dry west wind. Ome of them, the karwa, a flying insect which
injures the bdjra blossom, is got rid of by a man taiing his sister’s son
ou his shoulder and feeding him with rice-and-milk while he repeats
the following charm:—** Mdme charhke bhdnjd dyd—nikal karwa khet
pardyd,” i.e, * The nephew has got on his wuncle’s shoulder—go away
karwa to somebody else’s field,”” A white maggol (ginddr or baged
kira) eats the heart of the fawdr stem where it joins the roots and
injures the plant eo that it produces no grain. Rice is injured by a
bluish insect (kara) which sucks the jnice of the plant. Other insects
also attack the crops and they are liable to diseases, such as rust (kiéngf)
which destroys or diminishes the produce of wbeat and barley; itis
caused by continuous damp weather and is cured by sunshine or
gtrong wind.

171. Sioce the commenoement of Settloment operations in 1879 a
Mode of observation of careful field-to-field inspection has been made
harveste, o rveton of each harvest, and an estimate framed of the
ouniturn and its value at the prices of the day.
The areas returned by the patwdris as cultivated with each crop were
earefully checked by the supervising staff, and I believe them to be
very approximately correct. In crder to estimate the average outturn,
& number of fields were selected by the Superintendent or tabsfldér
such as he considered to represent the average outturn of the assess-
ment cirele for that harvest, and their actual prodnee was weighed and
reported ; and after comparison of the averages given by the different
fields so chosen and enquiry from the Buperintendents and the pensants
checked by my own ohservation of the crops, 1 formed a rough estimate
of the average outturn of that harvest for each crop in each assess-
ment circle. In a tract where the produce of the fields varies so
immensely as it does in Birsd, it would be very difficult even for a
skilled farmer after an inspection of the whole tract to say what fields
represented the average of the harvest, and althongh the fields were
of counsiderable size (often more tham 10 acres in area) and were
chosen with care after a good deal of inspection and enquiry, the
estimate of average outturn so framed must be oniy a very rough oue,
and 1 took care alwayas to err on the snfe side by assuming the
average outturn as something less thau the observations would seem
to warrant, Having ascertained the gross produce of the harvest by
multiplying the area sown with each crop by the estimated average
outturn of the crop, I made an estimate of ite gross value by ascer-
taining the prevailing prices of the time in the several towns and large
villages, aud after making fuli allowance for cost of carringe, applying
those prices to the estimated gross produce. 1 submitted for each
harveat a detailed report giving these ealculations and discussing the
condition and proapects of the district, tbe export of grain, the state
of the cattle, and the realisation of the land-revenue of the year; and
as these are the most trustworthy statistica available for an estimate
of the average produce of the district, 1 give below a short account

of each of those harvests. Th . —
172, e mont rainfall of the year

Rabf harveat 1880. 1879-80 waa as follows {in inches) ;—
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e — N s .
Month, Sirsé. | Dabwilt | Fzilks.
April ves - } i
May soe
Jmle . 1-2 29 |' 25
July w | 17 2- ’ 11
August we | 89 | 44 8-6
September 2 10 ‘8
October oor ‘1
November oes - savse eronae ceanse
* "December ves oo | ‘2 14 4
Janusry oo R verees creece
February ‘B 7 ' ‘9
March P .
Total 115 125 98

This is below the average everywhere. The rainfall in June and
July was mnoh lighter than usual, and the kharif crops did not
get a good start, Very little rain fell until near the end of August and
by that time the kharif crop had almost wholly dried up. Except in a
few villages in the south of Fiziika tahsil, which had a fair ecrop, the
kharif was everywhere very poor, and in most villages a total failare,
The Ghaggar did not come down in good flood and the rice-crop was poor.
But in tlie end of Auguet and in September there cnme good rain,
which moistened the soil well for the rabi sowings, and a larger nrea
was sown for the rabi than had ever been sown before. Some villages
sowed rabi for the first time, and much land on which the kharif had
failed was plonghed up and sown for the rabi. The crop sprouted well,
and a mosat opportnne fall of rain in the end of December and again
in February brought it near maturity with great promise. Unfortu.
nately in March and April, just as the crop was ripening, a strong hot
west wind blew for several days and dried up the grain, which thus lost
much of its weight ; and the erop which had promised to be a bumper
everywhere in the Dry Tracts was brought down nearly to the avernge,
It suffered from no other evil however-—no tronble of hail or blight or
insects—and in the three Dry Chaks both the area and the outturn were
abeve the avernge and the crop was @i vnusually good one, especially



( 258 )

about Dabw4lf where the rain in December was heavier than elsewhere.
As always happens, however, a dozen or twenty villages, this time to
the west of Rori were an exeeption to the general good fortune and
The Ghaggar floods irrigated much less than usual,
and the area of flooded lands under crop for the rabi was much below
the avernge, but the outturn of wheat was fair and of gram good.
The area irrigated by the Satlaj floods was also much below the
average and the outturn too was poor, so that the rabi crop in the
Hitdr was a very poor one. But the gross produce of the rabf for
the district a8 a whole was decidedly above the average.

had a poor rabi,

The areas returned were as follows (in acres) :—

Areas sown for Rabé 1880.

- ——_
) Barley, m"i
Agsessment Circle. Sofl. Wheat. |gram, oil- | Total, m ent-
seods, &o. Circle.
B .. | Béréni 12,482 | 12482 | 12483
fgar Chéhbi . 206 274 460
Nil . Itez 6,360 3,967 10,8567
‘ Bérdni 1,067 19,114 20,171 30,978
Roh{ .. | Biréni 4993 | 2,07,611 | 2,12,804 | 2,12,604
* Bardni 880 10,180 11,060 11,125
Hitér { Chéhi 4,136 630 4,766
- Rez 2,793 1,605 4,398 9,164
Chéhbi 4,398 918 5,311
Total of district ... {| Res 9,163 5,572 14,725
Béréni 6,930 | 249,337 | 2,566,267
Grand total Grand total ... 20,481 | 3,65,822 | 2,786,303 | 2,76,303

The actual produce of 44 fields chosen by the Superintendents was
vbserved, and after comparison of all available data and enquiry from
the people, I estimated the average outturn of the different crops for
that harvest as follows (in maunds per acre) :—

GRaIxN, STRAW.
AsgessuBNT CIR- Soil
CLE. : Barley, Barley,
Wheat. | Gram and | Wheat. | Gram and
Qilseeds. Qilseeds.
Bégar .. | Bérani aee 4 4
Chaliy . 7 10 6 10
Nali Rez o 6 8 b 6
Béarani .. 8 § 5 5
Rohf eee | Baran{ . 3 1 ) b
Utér .ee | Baréni g 14 g 1:
. Chahi - 0 |
Hitér { Rez 6 8 8 8
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This gives the gross grain produce of rabf 1880 approximately as
follows :-—

T GRo88 PRODUCE oF GRAIN IN MAUNDS.
AsnmssMeNT C1RCLS. Batley. Gram and
‘Wheat. O'ilsee da. Total.

Bagar ... e oes 48,000 48,000
N‘li (2N} LX) m,rm 1’22|m0 ],62D0(}0
Robhi . 14,000 16,00,000 10,14,000
Uthe ... e 8,000 38,000 41,000
Higr .. 81,000 14,000 85,000

Total 1,08,000 12,22,000 18,30,000

In order to estimate the vulue of this grain the actual market
prices of the 1st June 1880 of the eight chief towns and villages
throughout the district were ascertained, and the lowest prices on that
date were 20 sers per rupee for wheat and 40 sers per rupee for barley
and gram. Allowing for the cost of carriage I estimated the average
harvest prices as follows :—

Avrrigz Price 1% Raipr 1880 (sers PER RuPisn.)
Asspsenxnt CimCLE. '
Wheat, Barley, Gram and OQilseeds. _
Bigﬂr s | e wee 42
Nali ... oo 20 40
Robf ... 20 40
Utar ... 20 86
Hitér [ 2 2 ’ LN ] 22 32

These rates applied to the estimated gross produce gave the follow-
ing as the approximate money value of the grain produce of the rabjf -
crop of 1880. I add an estimate of the value of the straw similarly
caleulated, the rates taken being from five to seven manunds per Rupee
for wheat straw, and from four to six maunds per rupee for barley straw.

Assessment Circle. | Vaulue of Grain, Value of Straw. Total,

. Rﬂ. R‘u BI.
B‘glr LAl L1 “.Om 12-000 58,000
T 2.02,000 88,010 2,40,000
Rolf ... ver 10,38,000 1,70,000 12,08,000
Uthr  vu - 48,000 10,000 68,000
Hitér ... 1.10,000 11,000 1,21.000
Total Re. .. |  14,44,000 2,4} 000 16,85,000
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This estimate givea the valne of the total prodnaee of the cultivated
Jand in rabf 1880 at the market prices of the day as Rs, 16,85,000, which
is about nine times the former arsessment of the whole year, and six times
the new nssessment of the whole year. There was little difficulty in
realising the revenue, and on 31st October 1830 the balunces of land-
revenue were only Rs. 730 and of Takkdei Ra 122,

Kharif harvest 1880, 178. The rain-fall of the year 1880-81 was
as follows : —

Month. Birsh. Dabwili, Fazilka.

Apfil s e e tea TS
May .. . ‘1 ‘5
June ... s 89 41 43
July ses e "7 1'6 2'
Augult e ren e 2 8 '3
Septemnber ‘6 6 .
October e e nee "o
NOYOI]IbBI’ e 'Y wer as
Dmmber s .7 .9 5
Jannary ... s 1 ‘1 1
February e ave 1 8
March ... s 28 1 7

Total e 89 11-9 93

In the end of June and the beginning of July there was an excellent
fall of rain over the whole district. Every plough was set to work
aud as. much land as possible was sown while the soil remained
moist. The total area sown was, notwithstanding the large area sown
for the previous rabf, somewhat above the average, especially in the
Roli and Utér circles; but in the N4li circle owing to excessive floods.
of the Ghaggarin July many of the rice-kunds were overtopped and
drowned and the area sown with rice was very small; on the other
hand an unusually good floed from Fathébad irrigated a large area
of Sotar land east of Sirsé in the Choya valley, and enabled it to
froduce good jawér crops. In July the prospects of the kharif
iarvest were excellent everywhere in the Dry Tracts, but with the
exception of salight and partial showers no rain fell in August,
Beptember or October, and the promising crops dried np. In many
villages the fuilure was complete and not a straw grew worth the
gathering ; in many there was gome straw but little grain ; andin only
a few did the partial rain-showers bring the crop to maturity, and
produce a fair harvest of grain. According to the patwaris’ inspection,
which was checked on the field by the supervising establishmeut, of
the 7,27,200 acres sown for the kharif only 3,64,746, or about half,
produced any grain, and in Chak NA&li less than a fourth of the area
sown produced a crop; indeed, in great part of that Chak every
blade of crop sown on unirrigated land dried up, and came to nothing.
Ia more than a third of the villages in the district leas than a fourfll
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of the area sown produced a orop, and in 140 villages the failure was
so complete that nine-tenths of the area sown produced mo grain,
The Bigar Chak suffered least, as its sandy soil produces a crop with
very little rain, and a few opportune showers in S8eptember were enougls
to save something of thé harvest. In the Roli Chak some villages south-
enst of Chautala had a fair erop, but elsewhere, with the exception
of a few flelds here and there, very litile grain was produced. Even
where the crop came to something the outturn was as a rule very
poor. Sixty-two fields averaging 12 acres ench were selected by the
SBuperintendents as representing the average outturn of the harvest,
their nctual produce was weighed, and from the results of these
experiments and my own observations and enquiries, I framed
a rough estimate of the average outturn, The statistics and eitimates
are aa follows :—

Axns BaxroryEd As miviNg FPRODUORD 4 Onor (IN ACRES,)
s . [Total lf
WRIENENT | sown for :
Crzora. Ebsrif |Totel ares g (li‘n.:c.:nd { llgl:gr:nd l‘ll:ltl:: B
1880, p:ot(l::inm with pul- | with pul- | Mash, snd M | Bice.
P »el.) oem.) Gwar
Bamar v | 1,08.06¢| 80911 | Barani .. 9,498 | 78,043 7% v | . 3
- Chabi ... el ... al | .. | s
Nai - [ 1.80.420 In.m{ Res 3,030 N7 asla]| 975 | 04| 1
. Baranl ... 3,003 | 15,880 160 10 84| 1
Roki o | 435,007 |2,20,3588 | Baranl 30,846 | 1,561,088 27.138 {8,316 44
Utar .| =898 | 34,100 |Barani .. s473] 19008| 18] @0 .. 1
— Chabi ..| 1,90 88 15| 98| .. |dée
Hitar o 5, 87 1{ Hes - | 17 187 205 34| 83|10t
Barani e . 183 750 57 34 "
Total of distriet | 7,237,300 | 3,64,748 43,883 | 9,77,428 34,088 | 7,501 | 1,081 888

My estimnte of the average outturn and the resulting approxi-
mate gross prodnce were as follows :— .

mu:l':’u::::‘::‘ﬁ::“. ™ |Rerraarsp Gross Proouos 1w Mauwps.
Asamsedony ' ' a
O1s0LE, . Bajrs &o ,
Boil. Jawar, Ko |Bajes, &o. Jawar, &e.| including a Total,
pulses. !
3
—
h“b . - leml ! ‘ l'm ”.m etuen ﬂ,(m
B“ » 2 u
N - { } 11,000 17,000 13,000 40,000
. Barani ‘t‘
Rabl ... ws | Parani vos 1 1 48,000 | 3,583,700 10,500 | 3.r¢,000
Utar ... . g; : 1% 4,000 31,000 1,000 96,000
Hutse ...{. } 8000f 100] 4000]| 13000
Barani o 1 1
Total of the distriet 70,000 | 3,41,000 | 37,000 { 4,398,000
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The prices of the chief grains were comparatively low until
June and then, owing to the failure of rain, rapidly rose uatil
August, and stood high for some months, At the end of Decem-
ber the lowest prices quoted in the market-towns were 28 sers
per rupee for jawér and 21 for bajra. The prices I adopted for valuing
the grain prodnce of the kharif and the resulting money value are
given below. Ialso give the esiimated value of tlie straw, which
was taken at about 5 maunde per acre for jawér, 3 maunds for bijra,
moth and gwér, and half a maund for pdla. Owing to the scarcity
of gruss the prices of fodder were very high and those I adopted, at
half the bazar prices, were 34 maunds per rupee for jawir, 6 for Lijra,
2§ for moth, and 3 for pdig :—

* Assomament circle. | Harvest-Prices (sors per Rupee.) v‘;::i'n'_" V;lt:::f Total.
Jawkr, Béjra. Moth. Ba. RBa. Re.

Bégar 80 24 16 67,000 89,000 | 1,08,000
Nai 30 %4 %6 65,000 | 30,000 | 95000
Rohi g6 % 2% | 620000 | 175000 | 608,000
Utér 84 11 29 89,000 16,000 | 84,000
Hitde . " 2 29 24,000 8,000 93,000

Total of district ... 7,64000 | 2,608,000 |10,12,000

Thia makes the value of the total produce of the cultivated land
in kharif 1880 ns Rs. 10,12,000 or about b6 times the former total
laud-revenue of the whole year, or 8} times the new total assessment.
Notwithstanding the failure of the kharif harvest, the lightness of the
demand and the savings of the previous rabi enabled the people to pay
the land-revenue withont much difficulty, except iu 19 villages chiefly
in the N4!f Chak, in which suspensions to the amount of Rs. 5,342 were
granted ; and, including these suspensions the balance of reveuune
unrealised on 318t March 1881 was only Rs. 5,690 or less than 3 per
cent. of the annual demand.

174. The failure of the rainfall in September and October 1880
Babt harvast 1881 made it impossible to sow much for the rabi.
arves ’ ‘Wherever the partinl showers of September left
some moisture in the soil, the fullest advantage was taken of it, and
the slight fall ia the middle of December kept alive the crops that had
sprouted and made it possible to sow a large area with late barley
glcanaujai) in hopes of getting at least some fodder. The area sown
or the rabi, however, was very much below the average, being only
1,62,448 acres or little more than half the area sown for the previous
rabf. From 15th December to 21st February hardly any rain fell, and
though the fall of rain in the end of February and March saved the
crop from being a total failure, the dcy seed-time and the two months
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drought made the outturn much below the average on lands dependent
on the local rainfall, especially towards Sirs4, about Rori, and on the
Bikaner border south—west. of Abohar. The unusua.lly high floods of the
Ghaggar in July inundated more land than usnal, and some land
produced good crops which is not ordinarily flooded, but on the other
hand the premature drying up of the floods, and the failure of the
stream in September when its floods are most favourable for the rabf
crop, prevented much land ordinarily cnltivated from being sown.

On the Satlaj also the floods subsided too early for tbe rabf sowings,
and as the inundation canals were not properly cleared out, the nrea
flooded wns small; well-irrigation was considerably extended but,
owing to the ailure of rain, and the scanty supply of water in many
of the wells, the eara were short and thin, The areas sown were as,
follows (in acres) :—

. . Bariey, gram Total of assess.
Avsossment; Circla, Bofl, ‘Wheat. cilsesds, &e. ' Total, ment circle,
Bhgar Bérol 850 880 380
Chéhi 104 433 626 erban
Nili Rex 10,771 6,882 17,653 I
Biéréni a0 9,787 2,770 91,078
Rohi e | Béréni 608 1,165,100 1,165,884 115,564
Dtds Chéhi 76 80 106
s Bardni 120 4.161 4,271 4,376
Chéhi 8,844 1,818 5,163 trenn
Bitkr . Res 8.9566 1,468 5,481 abrnes
COne. 4113 1,78 5,893 woTr
H H ‘hi . 1 1 (] wes aan
Total of district ... [} Roy - 14,728 8,343 98,074
Bérini 800 1,249,681 1,283,451 avesen
Grand Total, .. 10,789 1,82,700 1,683,448 1,63,448

The estimated outturn per acre and the resulting estimate of gross
produce were as follows :——

= —

EATIMATED AVERLGE . :
OUTTURN  (MAUNDS ESTIMATN OF GROSS OUTTURN (IN
Asressment PER ACEM.) MAUNDS.)
Cirole, Soil. '
Wheat. | Barley &c.| Wheat. | Barley &c.| Total,
B‘gll P Béréni wee res * 11 e e
‘ Clhéhi . &
Né&u v IRGI . 5 & 56,000 25,000 81,000
, Béréni . 1 1
Rohi « | Bérdni " 14 8 1,000 | 3,468,000 | 3,47.000
Ctér .| Bérdnf ;i 8 18,000 18,000
. Chihi e 10
Hitér ‘ {Boa 8 8 } 61,000 | 21,000 72,000
Total of the district 1,08,000 | 4,06,000 | 6,18,000
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The war in Afghénistin had created a'brisk demand on the froutier,
and over six laskhs of maunds, chiefly the produce of the previoua
good rab{ harvest, had heen exported throngh Fizilké during the
previous year; but although owing to the two bad harvesta the stocks of
the agricyltnrists had bepome low, there was still & cousiderable gnan-
tity of graininstorein the towns, Prices remained at a high figure from
Aungust 1880 to June 1881, when the lowest market-prices quoted were
for wheat 20 sers and for barley 29 sers per rupee, The prices adopted
and the resulting estimate of the valne of the produce of rabi 1881
are given below together with an estimate of the value of the straw.

he produca of astraw on unirrigated land 1 estimated at two maunds
per acre for wheat and 24 for barley, &ec., and om irrigated land about
six maunds per acre for wheat and ten maunds for barley. Owing
to the failure of the previous kharif there was a fodder famine in the
district, and fodder was selling in the towns at prices at which a few
years before grain itself could be got; barley and gram straw sold in
Sirs4 and Fazilk4 at a maund and a half per ropee. The prices I
adopted for valuation were three mannds per rupea for wheat straw, and
tw? maunds per rupee for barley straw. The resulting values are as
follows : —

,Harvest Prices '
{sers per Rupee,)] Value of Value of
Assessment Qincle, ' : Grain pre- Btraw. Total.
‘ . uce,
‘Wheat, | Barley & '
t . ‘
L Bsg ' Res. Rs,
Rizar 20 3o
Néli - “ 20 80 1,45,000 21,000 1,66,000
Rohi 18 28 £,96,000 1,44,000 6,40.000
Ttdr .l 20 25 21,000 [ 5,000 26,000
Hitér . 20 25 1,32,000. 20,000 1,62,000
Total of datrict .| oo | oorn 794000 | 1,90,000 | 984,000

This eptimate, mnkes the valune. of the rabi prodnce of 1881 Ra.
49.84,000, which is five times the former total land-revenne of the
year, amnd more than three times the new total assessment. As two
succesgive hg_r\wah had been more or less failures, I considered sepa-
rately the condition of each village in the distriet with regard to its
ability to pay the rali instalment, but oply eleven villages spemed to re-
quire a sugpension of the instalment ; and on 80th November 1881 the
total balancea were Rs. 5,001 syspended from kharif 1880.and Re. 1,782
suspended from rabi 1881—total Rs. 6,783. Thns notwithstanding the
failure of three harvests out of four, the lightness of the demand made
it possible to realise almost the whole of the revenue without hardship
to the people.

In June 1881 the district, was in n somewhat critical condition, for

the kharlf aud rabi barvests hud both been poor and the stocks of
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grain and fodder were low; and had the raina again failed there
might have been a scercity and a serious loss of cattle. There would
probably not have been a famine, for the area which had snffered was
small and scarcity prices would have cansed a large importation. The
people as a body were still well enough off to purchase grain from
without, and the poorer classes are so ready to migrate that so long as
work and food are within easy reach they readily go to it, and in June
1881 half the population of many villages in the Fazilka Robi had
wandered westwards ; but such migrations are not neceesarily a sign
of distress, When the rains fail the cultivator has nothing to do at
home, so he takes his wife and children and drives off Lis eattle and
sheep towards the river where at the time of the rabi harvest he and
bis family find pleaty of work and live in luxury on wheaten bread,
while his cattle are allowed to graze free of charge. Many such
families crossed the Satlaj into Montgomery to help in reaping the
unusually good harvest there and returned to their homes as soon ns
rain fell. The cattle held out wonderfully notwithstanding the drought.
In August 1880 they had been at their beat, with plenty of waler and
grass everywhere; but after that time for want of rain the grass
gradaally dried up and the cattle- grew thinner and thioner. There-
was 1o grass within reach in Bikauer, and though some eattle were
driven to the banks of the Ghaggar and Satiaj, few left the distriet.
Partial showers here and there produced a little grrss, and the rain of
March and April was a great boon to man and benst by filling the:
village-ponds and giving them a.supply of water, which is generally got
with great difficulty in the hat weather. In many villages there were-
stacks of ddjra straw of several years baek, and these were the means:
of saving many oattla. However, few cattle died though they were:
getting much reduced and the stocks of fodder were nimost exbansted,
and had the rains of 1881 held of much longer, many thousands of
ealtle must have died as in former seasons of drought.

Kharif harvest 1861. 175. The rain-fall of 1881-82 was as follows :—
Month. Sirsf. Dabwill. | Fsilk4,
A 'n LLT N (11 (1711 L L] ] [ 1] -7 1. '0
"'l’y e s e e - 3 's B8
:lll‘l. sas e et e P ‘8 waa 14
J“l’ et L1 LI e (1] 13'8 9'76 9'6
Amﬂ g . . ”e e 9'4 . B 5.
mp“mh- op e e e N e (1] 'ﬂ-
Qctober ben sot ™ wen ter "o ass '
Nn'emb“ e L1} saw (11} i) L1i] ALl LLL]
Dmhr ”e ses 11 [T1] (11} (1] et ava
J-““r’ [T (T7) e e .e "5 ’.1 28
Febru-q (11 rea LT 13 11} -a '5 's
nmh an (11} 1} LIl [ 11 LYY e
Total ves e . 268 205 206
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This was an exceptionally heavy rainfall, almost as much as in the.
previcus two years put together. No auch heavy rainfall has ‘been
recorded at Sirsd since the mutiny, and only once during that period
hns there been so heavy a fall at Dabwili or Fazilki. Some little
rain fell in April, May and June, but up to the 9th of July there had-
been no fall of rain sufficient for the kharif sowings, and things’
were getting very critical, During the following two months, however,
there was such a heavy and continuons fall of rain as has not been
seen in this district for many years and the general complaint was
that there was too much instead of too little, In the lighter ‘sandy -
soil of the Bagar and Roli the seed was washed out of the grouud
" by the violence of the downpour and in many fields had to be resown
twica or even thrice before the young plants developed sufficiently to
rotain their hold on the soil; and in the stronger soils a heavy shower
of rain falling within two or three days after sowing made the soil
oake so firmly that the young shoots could not force their way through.
The people did not fail to make the most of their opportunities to sow
as largo an area as possible, and the area sown (7,72,858 acres) was
larger than had been cultivated for the kharif during the previous
six years. Besides the large area which suffered from too much rain
ut seed-time, a considerable area of crop which started well suffered
from waut of rain later on to bring it to maturity, as practically no
rain at all fell after the end of August. The moisture which the soil
had retained sufficed to develope the straw to an unusual degree, and
a little rain towards the end of September would have enabled the
ear to form well, and we should have had such a bumper crop as
Sirsd never saw before; but the premature cessation of the rainfall -
made the outturn of grain much lighter than might have been expected
from the favourable rain at seed-time, except in & fow favoured tracts
which got some partial showers. In those villages the harvest was
really a bumper, even as compared with those of districts generally
much more fertile than Sirsd ; but as a rule throughout the district, while
the outturn of fodder and straw was far above the average, the grain
roduce was not so very much better than in an ordinary kbarif
harvest, Still the contrast between this kharif and that of the previous
year was a great one. In 1880 the raine had been almost equally
favourable for sowing, but they commenced about a fortnight earlier
tlinu in 1881, and ceased about a month earlier, so that throughout
the greater part of the district the crops dried up entirely and
produced mneither grain nor straw; while in 1881 hardly an acre sown
failed to produce some little grain and a fair amouut of straw. Even
in this year of general prosperity, however, some tracts were denied
the good rainfall granted to their neighbours, and 42 villages were
returned as having had a poor erop, chiefly in two small tracts, one
in' the north corner of the Dabwali tahsil and the other in the west
of Fézilkd tahsil. The floods of the Ghaggar were on the whole
favourable for the kharif, and as the rice-cultivators had taken care to
repair the embankments of their kunds which had been breached by
the heavy floods of the previous year, they were able to sow a large
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area of rice most of which produced a erop. Iu the ditdr also the
area sown was unusually large; the jawdr crop was at first very
promising, but the failure of the latter rains prevented the ear from.
forming, and althougk there was plenty of straw everywhere, there
was comnparatively little grain.

The area caltivated for the kharif of 1881 was as follows :—

Anns Corrrrarap {Ir Aceis.}
-
Assessmont Boll. .;,-, . E . s &
Gircle. -3 e 2 .E <y
5| S | 50 | o | Bies | Total | «8
a | T= | %3 E
ie [ 2% | £° ; 3 g
- B = &
Bagar <. | Barani | 10,018 Luv Gpf 4038 - J [N 1,21,738] 1,81,738
Chahbi - T 1 L 1 ne ...
Neli | Res 653 3,488 152 4N 6,740 |- 8 11,063 ...

. Barani oo | 14,9081 1 08738 8,581 900 8 8 | 1,28,948| 1,390,420
Rohi v- | Barani we | 1,03,418] 3,5L,357) B5.25R] 30,503 | ... 38 [4,62,801| 4,69.601
Utar o | Burani 7.148 20,331 8652 1918 ..., : 11| 41,948 41,949

(| Chubi 4,853 121 33 218 | ... 813 1Y e
Hitar  ...{| Res 895 Bhd 44 S0 ... 8 178 ...

U Darent ol eesl ol azs|  mer| I 1| 2ora| “Hiso

Total of the distriet ... |1.35,811( 5,32,717] €8,083] 24,130 | 8,748 489 | 7,72,888) 7,728,858

My estimate of the average outturn and resulting average gross
produce were as follows :— : :

E"““:ﬂ';:;:’:‘;‘;‘g‘::’f" (% | Ruvrwarzn Gross reonyon {1y Maivwps.)
ASSESSMRNT |
CixoLn, il 3 &e| B &e (.]JQ.I"I'O‘:DI, B‘Jﬂ and 5 Total
Soll. awir, &e.| Bijra, with | pulaes, otal.
pulses.) g
L L]
Bagar o Barani : : 10,000 | 1,123,000 s 1,22,000
Hesz
Nali o | § Barant s 24)| 83000 | 3,98,000 | 71,000 | 4,3,000
Rohi w | Darani s s | 630000 [18,48:000 | 61,000 { 17,090,000
Utar B;unl : 4 20,000 | 1,28,000 6,000 | 1,83,000
C m -
Hitar o |{ o H o} 20000 s000| 3000| 95000
Total of the district §,32.000 | 17,89,000 | 1,30,000 | 24,51,000

The high prices which had ruled from August 1880 when the
failure of the rains showed that the kharif of 1880 would be a poor
harvest continued pretty stendy until tke end of May when they rose
still bigher; and in June and July when the rain seemed to hold off
prices rose rapidiy until on 81st July,in Sirsd market, barley was
selling at only 23 sers per rupee, jawér at 22, béjra at 20, and gram,
the cheapest grain, at 25 ; these were, for Sirss, scarcity prices. The
raius of August caused a rapid fall of prices, and they continued to
fall as the harvest became assured, aud more especially after it became
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derlnini that tlie rabi would be a good erop, and in six months the
prices of bartey and jawar fell by half, i.e., barley, which in July sold
at 23 séte per rupee, sold in Janiary 1882 at 50 eers, and the price
of bijra fell from 22 sers per rupee to 46. Oun the 1lst December
1881 the lowest prices quoted in the chief villnges were for jawar 33
sers per rupee, for bijra 40 and for moth 49. I estimated the average
outtarn of jawar straw at about 8 maunds per acre, bdjra and gwir
8 and moth 2 maunds per acre, and the average prices at about 12
maunds per rupee for jawdr straw, 20 for bdjra straw and 5 per
moth and pdla. These give the following as the approximate value of
the kbarif crops of 1881 ;—

Assefiment Oirels, Harveut priosa (sers por Bupes ) V;r’.“i:.‘“ Valuo of | pypgy,
Jawar, Bujree Moth. Ra. Rs, Re,
Baper w ] 86 0 3,34.000 21,000 | 1,85,000
Nalt - ® 8 «w 5,860,000 41,000 | §,01,000
Rohi - . [ ] ©w 4 10,683,000 1,85,000 | 17,98,000
Utar - e ® 88 8 1,883,000 18000 |  3,01,000
Hitar e - & 8 28 38,000 10,000 36,000
Total of t5s dlebrict .. $5,56,000 | 335000 |  27,81,000

The value of the total produce of kharif 1881 is thus esti-
mated at Rs, 27,81,000, or enough to pay the new assessment of
the whole year nine times over. The new nssessment came into force
in the three Dry circles with effect from this bharvest, and although
the ephancements were 31, 81 and 47 per cent. respectively, the
Jand revenme in thosa tracts was fully realised without difficulty.

176. Although alm(}st no rain ﬂ:}i for four mo;:ths' aft.ex;i the eud

of August, the rainfall of July and August

Rabi harvest 1842, had bgen 80 lLeavy that the ymoisturegre-
niained in the #6il and enabled the people to sow a large ares
for the rabf. The erop was heginning to dry up when an excep-
tionally heavy fall of over two indhes in January almost all over
the district refreshed it aud gnve promise of a bumper harvest.
Towsrds the end of February, however, a severe frost injured the
ctop” in may parts of the district and greatly reduced the outturn,
Had it riot geen for that frost, the rabi barvest would have given
an amount of produce larger than was ever before given by a
rabi barvest in tlis district, and even as it was, the outturn was
excollent and much above the average. Almost every acré soivi
uced something, and no village which depends much on thé rali’
crop failed to reap some produce, though in a few’ scdttered villages”
the bharvest was mueh inferior to what it was elsewhére. In the'
Soter valley east of Sirsd the whiat crop was exceptionally good’
both in area and in outturn, as the unusually heavy rain Ead thoroughly"
sonked the hard soil and made it possible to sow an exceptionally’
large area of wheat. Tlere were good floods on the Glaghar in'
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August, but the late floods failed, and the villages Lelow the
Aunakai Chhamb were wuuable to sow much land for the rabi; the
Dhautir and Annakai Chhambs, however, and the low land {owards
Ellenibad dried up early and left an unusually large area ef moiat
land fit for the rabi sowings. This was benefited like the Sotar
crop hy the heavy rain of January, whila it escaped being drowned
by winter floods of the Ghaggar, The Satlaj, clhiefly owing to the
neglect of the inundation capals, did not flood much land, and the
area irrigated on wells showed a slight falling off, bat the heavy raiufall
permitted the sowing of a large area without irrigution, and the
outturn of many fields was very good. The areas sown were ag
follows (in acres) :—

P ———— — 3
Totat of Ase
Amossment Cirels. Boil. Whoat, |G erhe| Totals | sessmony
* ’ 1rele,
ar .., v | Barani al  son 2,040 3,049
Bag Chahi - 68 "85 ‘358 | e
Nali .. {Re- 0,954 5.905 15,120
Barani 4,780 10,148 14,938 30,408
Robi .. w | Barani 5683 | 180453 | 195136 [ 105,130
Uiar ... | Baraci 1870 10,701 19,081 13,001
Chahi - 8,764 705 4,569
Hitar ... { Res 8,807 877 4634
Barani 84l 694 1,986 10,478
Total of the district, ) S 29.2556 220,874 250,129 260,139

In order to ascertain the average outturn, 62 fields nggregating
B58 acres wore selected by the Superintendents as representing the
average of the harvest amd their produce weighed. The estimated
average ontturn and the resulting estimate of the gross outturn
are as follows :—

EsTIMATED AVERAGS

OUTTURN (MAUNDS RerTinaTS 0OF GROM OUTTURN (IN

s || ey ivase;
Wheat. |Barley, &o| Whaeat. Barley, &o. Total.

Bager «- | Barani - 4 8,000 8,009
Chshi 8 .1

Nali - Resg 7 b } 103,000 102,000 205,000
Barani 8 7

Rohi w+ | Barani 6 7 34,000 1,886.000 1,560,000

Urar ws | Barani ] ? 8,000 76,000 83,000
Chabi 7% 10

Hitar { Res s s 85,000 18,000 68,000
' Barani ¢ é

Total of the distriet. !l w ! w| 200000 | 1,684000 | 1,796,000

Owing to the failure of the kharif crop of 1880 and the rabi
orop of 1881 and to the cessation of the war in Afghiuistin export
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had greatly fallen off, but the good kharif crop of 1881 replenished:
the stocks of the peasants and left them free to sell a large portion of
their excellent rabi orop in 1882, The imports into the
towns for storage or export greatly increased, and au especially
large quantity of grain found its way into Birsd town. There
was a large demand to the east, where the rabi crop had not bLeen so
good, and many traders from Bhiwéni or Dehli bought largely;
and it was estimated that two lakhs of maunds of grain werein
a few months stored in Sirss town alone. At the beginning of March
prices were low, and barley and jawhr were selling in Sirsd market
at 47 sers per rupes, but the demand from the enst then sent prices
steadily but slowly up, and at the end of July the cheapest grain
at Sirsd was jawar at a maund the rnpee. At the beginning of June
the lowest market prices were, for wheat 27 sers per rupee, barley
50, gram 45. The prices adopted nnd the resulting eslimate of
values nre given below., The weight of the straw was taken,
according to the roughly correct estimate of the peasants, as about
equal to that of the grain, and the prices at about eight maunds per
rupes for wheat straw and si. maunds per rupee for barley straw.
The resulting values are as follows :—

- rearer—

VaiLue op

Hazvesr Prions (Sexs GRATN YiLUER oF ToTat
Aﬂl;l!ll:‘ Crmovs. ?uk Burza.) Propuce. STRAW, Yaruom.
‘Wheat, Barley, &o. Ra, R, Re
Bigar 24 40 8,000 1,000 9,000
Nil 24 40 274,000 80,000 804,000
Rohi 28 860 1,110,000 225,000 1,536,000
Ttar 25 45 79,000 18,000 95,000
Hithr £5 46 1,00,000 11,000 111,000
Total of the distriet ... 1,671,000 283,000 1,854,000

This estimate makes the value of the prodace of rabi 1882 Ras,
18, 654,000, or nearly seven times the total nssessment of the year. The
enhanced assessment was realised without any difficulty. In July 1882
after the first rains of 1882 had fallen, the district was perhaps inas
Erosperous a condition as it had ever before experienced. The cattle had
ad a year of plenty and were in excellent condition, and there was plenty
of grass and water everywhere. Large stores both of grain and fodder
had been laid by from the last two harvests, and many of the
peasants had a considerable amount of cash in hand after their
recent large sales of grain and cattle. The contrast between the
state of things then and that of only a year before xas marvellous.

177. The 1882-83 was aa,
follows :—

Kharif- Harvest 1882, rainfall. of



Month. Sirsa. Dabwili. Fézilk4.

April T -2
May T P 7
June 1-2 ‘6 2
July 54 61 1-8
Auguost "2 I 27
September ... .- 38 29 76
October ... orras "oeee
November ... R
December .., R vor e
January ... 1-3 2:3 19
Fﬂbumry et 288 | sesnse 4 sevsne
March oae 14 5 5

Total 135 138 15°8

The total rainfall was not far from the average, being slightly
below it at Sirsd and slightly above it at Fazilka. Almost no rain fell
until the 10th of July, and very little land had up to that date been
sown for the kharif. During the next fortnight there was very little
rain, and it was not until the last week in July that really good
rain fell. Inthat week almost the whole of the district, with the
exception of a small tract below the Danda near Fazilkd, had two
or three inches of rain. It was not too late to sow for the kharif,
and the area cultivated, though considerably lesa than the area sown
in the previous year, was not much below the average kharf{f grea.
Indeed nearly 50,000 acres of new prairie-land were for the first
time brouglhit under the plongh. During August very little rain fell,
except a partial shower in Fazilk4 and its immediate neighbourhood, -
and for more than a month no rain fell in the greater part of
the district, and in many places the crops dried up irretrievably. Had
the rain held off a fortnight longer, very little grain would have been pro-
duced except in a few villages which had Leen fortunate emough to gat
partinl showers ; but in the second week of September abundant rain fell
most opportunely over alinost the whole of the district and saved the
greater part of the kharif crop. The village ponds were filled nnd the
grass revived, and the supply of fodder was assured. A considerable
aren had dried up so badly that this rain was too late to revive it and
it produced no grain, and in a large area the outturn was poor, but
most fields produced something, and the harvest was about three-fonrths
of the average. The floods of the Ghaggar came down at a good timae
for the rice sowings, and again in the beginning of September in good
time to save it from drying up, and the rice-crop was wnusually good,
especially below the Annakai Chhamb ; the villages dependent on the
Dhamir Jhil however did not get good rice owing to the erosion of the
Ghaggnr channel which has lowered the level of that lake. The
Batlaj floods were low, and owing to this and the almost total failure of
the early rains in the Hitdr, very little land was there sown for the
kharif, The areas cultivated and the reported quality of the produce
were as follows :—
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Thus, according to the patwaris’ returns as checked by the snper-
vising staff, of the 715,186 acres sown for the kharif only 254,249
acres produced a fair crop, and 155,168 acres produced no grain at:
all, In order to estimate the average ontturn of the harvest the
tashildars selected representative fields and had theic produce weighed
and also consulied the Zaiklars. The average ontturn and the resulting .
estimnate of grors produce are approximately as follows :—

————]
— ———

EertMATED AVERAGN S l
ouTTORX (1% MaUADe PER EsTiMATED '(;:f:n E:QD‘UOI In
Asaxssynnry Acen) .
CinoLe. . Tozas.
Boil, | Tavhn | Blint | youts, ko) Bajra &o, | Miscella-
Digar o | Pirbni 1 2 8,000 | SL0000 e $£18,000
Rex
:‘ll (1% ] 11} m s li } aolm 149,000 100,000 ’n‘m
Bohi ... ws | Bérani 13 1} 180.000 880,000 18.000 [ 478,000
Tide .. w.| Barani 2 16,000 66,00 2,000 73,000
Hitde {",,‘.‘:}‘;i N } 7,000 | 1000 | 8000 16000
Total of the district 191,000 | 788,000 | 126,000 | 1,065,000

The very low prices of June 1882 gave way to the fuilure of raim,.
baut did not rise very rapidly as the stocks of grain in the district
were large and there was no great demand for export; amnd in the
beginning of September barley, gram, jawadr and moth were selling
at 35 sers per rupee in Sirsd market. The favourable rainfall and the
prospect of fair kharif and rabi harvests sent prices down again, and
on lst January 1883, the lowest prices quoted at the lurge villages
throughout the district were 70 sers per rupes for jawar and 50 for bjra.
The average ocutturn of straw may be taken assix mauuds per acre for
jawidr, and three maunds for the other crops, and the average selling
prices of straw at ten maunds per rapee for jawidr, 20 for bajra, and five
for moth and pila. These estimntes give the valune of the kharif
produce of 1882 approximately as follows : —

—— —ga e
(SH ARVEST Exxcn) v
EEs PER RoPRR). ALUE oOF
YViLoE oOF
AssxssuxrTCiRCLE- GRAIN ?g-ru', Torax.
Jawhr.| B&jra.| Moth.] Propucs.
Ra. Ra, Re,
Bégar .| 60 | 40 [ 50 2.20,000 30,000 | 2,60.000
Néii .| s0 ] 0 | s0 3.00,000 40,00 | 840,000
Rohf | 70 | 50 | @0 3,75.000 1,60000 | 623,000
Utar 60 45 50 70.000 30.000 1,00,000
Hitar .| 60 45 50 15,000 5.000 20,000
Total of the distriet| .. e e 9,80,000 2,65,000 | 12,83,000
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This estimate makes the value of the produce of kharif 1882
Rs. 12,85, 000 or about 44 times the new assessment of the whole year.
Notwithstanding the partial failure of the kharif in some parts of the
district, the previous harvests had been so good that the emhanced

land revenue was realised with ease, and on 31st March 1883 the arrears
amounted only to Rs, 159. '

178. The general and abundant rain of September 1882 was very
Rabi Harvest, 1863 opportune for the rabi sowings, and & much
) larger area was sown for the rabi than had
ever been before. Therain in January came in good time to save the
crop from drying up, aud the result was a bumper rabi crop throughont
the whole of the Dry Tracts. The Ghaggar floods were not very favourable,
and & smaller area than usunl was sown with wheat ; the gram crop in
the low-lying parts of the channel was drowned by aflood in March.
The Satlaj floods were low and the inundation canals had not been put
in order, and the area flooded in the Hit4r was small; but the sbundant
rain in September allowed of thesowing of a larger area of unirrigated
land than asual in the Hitdr also. The area sownon wells was about
up to the average and the erop good. Throughoutthe distriot little of
the land sown failed to produce a crop and ona large proportion of the
area the outturn, both of grain and straw, was unusually good. The areas
oultivated were as follows:—

Axma sowxy you Rabr, 1883, QUALITY oF PRoDUCE.
2
AsBsMEET R
So1r. o
Cnm. g . !.g
. § -2 g
é s34 (38| | | 4
= ¢ .
3 ElER || £ | &
Bigar .. | Béréni .. 8| 4676 4879 | 4879 988 | 1,113 2,579
goeni - ngg egg u.?gg 159: “;70 1 H
RG s ¥ ) 01
Ny { Sotar o | 1,208 | 1454 s,oeo} 8054519 “5e3 | ems| 1469
Béréni ... 238 | 13,185 13,408 840 1,288 11,881
Rohi we | Birdni ... | 15,970 | 241,745 | 857,716 |257,715 3,150 | 38,891 215,784
Ttir o | Béréni .. 8,650 | 16.650 10,100 18,00 67 4,484 14,669
’ ’ Chéhi ...| 4000 779 4,779 200 100 4,479
Hitdr ...{ Res . 8,000 768 8.753} 11,107 400 100 8,253
. Béréni ... 1,429 1,148 2,675 1) rid _1,077
Total of the district - - 36,076 | 286,171 | 828,140 |823,146 6,145 | 49,116 | 965,887

T

According to the results of observations made by the tabsildars oan
representative fields and. enquiries made from the Zaildars, the average
outturn and the gross produce may be estimated as follows : —
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mﬁ
EsTINATED AVETAGE EsTiuaTe oF (GRoss
QUITURE, OvTTURN.
Ansssuuny Bo1z {Maunds per acre.) (Ia Msunds.)
CiroLs. :
Wheat, Barley, &o. | Wheat. [Barley, &o Total.
Bigar «. | Bérkni | eeres . ] 19,000 12,000
Chéli 6 %
Na&i . { Bes 4 0 } 30,000 120,000 150,000
Béréni &% 6
Rohi s | Bérani 5 7 §0.000 }1,600.000 1,680,000
Udkr +w | Baranj . ] 7 17,000 100,000 | 117,000
Chahi 8 8
Hitér Res é 4+ 50,000 20,000 70,000
Barani b 3
Tohla' th. di.hi“ ane [LIYI1T) apansy 177.“» l:“’lm ’ ’lmlm

There was a considerable export trade, and a large quantity of grain
was purchased and stored in Sirs&, but there was no unusual demand in
any direction, and a large qnautity of grain remained in the hands of
the peasants, whose stocks were fully replenished by two snch good
rabf harvests. Prices continued very low, and in Malaut iu June 1883
wheat was said to be selling at 30 sers per rupee, and barley at 70 sers.
The produce of straw was estimated as usual as abont equal in weight
to that of grain, and the average selling price of straw may be taken
at ten mauuda per rupee for wheat straw, and six maunds per rupee for
barley straw. The resulting values are as follows : —

P

Harvaer Prioms, v

(Sers per rupee.) ALUY OF v T
Asezsaunyt Ornons. Gralx ALUE OX OTAL

PRopUCS, S7naw, Vavrps.
‘Wheat. Barley, &c.
Ba. Rs, Rs.

Bagar es 10 50 10,000 2,000 18,000+
Nali 85 80 1,60,00@ 23,000 1,78,000
Rohi voo 30 90 12,00,600- 2,765,000 1475009
Utar o 18 55 1,00,000 18,000 1,18.000-
Hitar 8 56 1,00,000 10,000 - 1,310,000
Total of the district . aerar 15,680,000 5;28,000 18,88,000

According to this estimate, the value of the gross produce of the
cultivated laud in rab{ 1883 was Ras. 18,588,000, or nearly seven times
the total nssessment of the year, The rabi instalment was realised
with ease, and at the end of September 1883 the arrears of land
revenue, including suspensions, were ouly Rs. 243. In July 1883 the
district was in an unusually prosperous condition. The cattle had not
suffered from scarcity of fodder for two years, and there was plenty of
water and grass everywhere, with considerable stores of fodder from
the past good bharvests. The peasauts had had two good rabi harveats,
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and their private stocks of grain had been replenished ; there were no
arrears of revenue agniust them, and moat of them had considerable
savings in band, In short the district, as a whole, was in a more pros.
perous coudition than probably it ever was in before, and the accumulated
capital was larger than at any previous period in its history.

179. The above estimates are brought together in the following

statement, a rough estimate of the kharif har-

O,E:,’E';;“ m:;;‘_"m'ﬁm vest of 1879, which was not actually observed,

being added to complete the four years, The

a:::itistios are given in even thousauds, the last three figures being omit-
ted : —

- ——— e
ASEA ACTUALLY | ARRA WHICH PRO- | ToTiL PRODUCE OF
SOWE. DUCED A CBOP. (~maALN, v“:.'; 08’:2::“
(In aeres.) (1o acres.) (In maunis.) *
AgwicuL.
TURAL
Yman
[ - o [ »l
g 2| 41514 |3|8 (3|4 |9 |2]|3F
F|12i& 2|aldldl&a|d|a]|a
Rs. Ra. Ra.
1870.80 | 7,00 | 2,78 | 9,76 | 5,50 | 8,66 | 8,15 | 6,00 | 15,80 19,80 | 10,00 | 16,85 | 26,85
1880.81 | 727 | 1,68 | 880 | 865 | 1,60 | 5,16 | 438 | 5,18| 9,51 | 10,12 | ©.,84 [ 19,00
1881-82 | 7,73 | 860 |10,28 { 7.50 | 2,40 | 9,90 |24.61 (17,84 | 41,75 | 27,81 | 18,564 | 46,35
1889.88 | 7,16 | 3,29 {10,838 | 5,60 ( 3,16 | 8,76 |10,68 | 50,29 30,84 | 18,85 | 18,88 | 31,23
Average.. | 7,30 | 9,60 | 0,70 | 566 | 2,48 | 7,99 (11,96 | 13,90 | 26,35 | 15,07 | 16,08 | 81,10

Thus, according to the avernge of the last four years, 93 lakhs of
acres were sown, but only eight lakhs produced a crop of grain; the
gross annual produce of grain was 25 lakhs of maunds, or rather more
than three maunds per acre; and the value of the grain and straw
was 81 lakhs of rupees, or about Rs. 4 per acre producing a crop, a
sum equivalent to eleven times the total new assessment. And al-
though the area sown for the rabi has been little more than a fourth
of the whole, the grain produce of the ralbf, and the money value of
its crops, have exceeded those of the kharif. The total grain produce of
the year has varied from 9} lakhs of maunds to 42 lakhs, or more than
four times a8 much,

180. Where however the areas sown, the ontturn per acre and

the harvest prices vary so much as they do in

gs:i:abe wdoici:ren'szr‘;n the Bired district, a true average could only be
bty “ell’,age ot gm. P obtained by comparing the statistica of more
than four years, especlal}'y where the crops ob-

served have beeu so exceptional asin the past four years, The last
two rabi crops have been exceptionally goed in the Dry Tracts, and
three of the four kharif harvests have been poor, yet there has been no
such very poor year as in 1877-78 or in any of the years of real
scarcity, and some allowance must be made for them. The floods of
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the Ghaggar have not been favourable, and the area irrigated by the
Satlsj floods has been much less than it used to be and than it might
fairly be estimated at. I propose then to correct the estimate of the
averago by making allowance for these considerations, and tv state
my estimates of what may be considered an avérage harvest in the
Sivsé district as it was in 1882, without allowing for further extensions
of cultivation or irrigation or development of uew canals not already
in existence. They are estimates only, founded upon the observations
of the past four years and the available statistics. It does not seem
necesrary to give in detnil in every case the gronnds on which the
estimate is framed, especially as the detailed calculations have in many
enses been already reported in submitting proposals for assessmeut
and reports on the different harvests. The best way of checking aud
correcting the estimates will be by comparing them with the actual
results of future harvests,

The area actually sown on an average of years and the area which
produces a graiu crop I estimate as follows (in acres) :—

—
—

EsTIMATID AVERAGE AREA Eerrwarep Avansgn AREA

. AcrvaLLy Bown Paopucing o Czar.

o

fe

Amusnruwy ’3»5

Cizcun, ¥
Boil, 2a Totsl, | Kb&ril | Babl, | Total | Kharif, | Rabl

%1

15

-3

("]
Bagar .. gm m.g 134,000 | 120,000 4000 | 309,000 | 100,000 3,000
wall ”{ Koz o1 sos8| 5000 10.000] 15000] sh000( #ooo| 13
Barsnd ...| 145078 197,000 | 115,000 12000 [ 101,000 | 91,000 {&%

Totsl  we | 165813 | 163,000 | 136,000 [ 87,000 | 133,000 | 100,000 | 33,000
okl . | ®srsmi .. | 081,348 | 000,000 | 428,0 0 | 375,000 | 480,000 000 | 160,000
Utar .. |Bérdal .| #3818 | “as0o| "3s,000 | 10000 | 83000 a33'000 000

Chabl .| 9388 | &500| %000 s0| e00| 2000 0-0

Sitar _{ Res | 1Sass| ®000| 1o%| Sowm| 7en 00| 700
Barnf  ..| 18| 8500 2000| 1,800| 30| 1,800| 1,000

Totsl .| 25,147 | 19,000 | 5000| 18000 | 16,000 | 4000 13,000

Total of the e | 1,061,783 | 940000 | 710,000 | 230,000 | 780,000 | 664,000 | 208,000

distriot

That is, of the total area under the plongh, which may be stated rongh~
ly a8 10} lakhs of acres, on anaverage only 940,000 are cultivated, and
of this only 760,000 ncre&grodnce a grain crop, the remaining 180,000
acres sown being estimated as producing practically no grain at all.

The 760,000 estimatad as producing a crop ou an average of years
may be taken as sown with the following crops:—It will be seen that
about a lakh of acres are estimated as producing jawir, 4 lakbs bajra,
half a lakh antumn pulses and i, and nearly two lakhs barley, gram and
gilseeds, while wheat is produ¢ed in only 26,000 acres and rice in

,000,
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Estimate of average 181. The average outturn of grain en

0“““'!')“ mduc?‘if gr:i':‘:f; the area producing a crop I estimate as fol-

straw. lows (in mannds per acre.)
- - T =
3 2 5 S -
a 32 1 g
Asenssunny 8o1L. o = g0 g 3
OrnoLm. - g - i o _§_
3 e | 43 ; g 2
5 - | 3
S| & |5 |&|a | & |8
Bagar we | Purani .. 14 14 1} - $
Nali Res - b 8 4 19 6 6
** | Barani e 3 L ] ] .- ] 4
Rohi w. | Barani ' 3 ] s 4 & -
Utar we | Barani .. 8 8 3 8 ] 4
Chahi o 4 e " 8 9
nim [ 1] { R“ dne L1 ’ ane " o '
Barani ... 8 8 o - & &

These estimates of average outturn applied to the areas producinﬁ-
a orop give the following as the estimate of average gross produce of
grain (in thousands of maunds) :—

] . s -_—'r_—“_.._ v
§ 3| E & |3
] B = 2
Assmsounny .:' -:' g E E . B 'g H
CixoLs, g - H? i g J c,_"i & p ,.,g‘
' = z ﬂ-‘n - g 3= - 3 ®
B = | § 23 & =0 23 33
AR t=RA | B |E | & B | A & =
Bagar v 9| 188 8 150 ¢ ... L 8 168
Nali - 40 | 168 11 1 80 289 50 60 119 387
Roki - | 176 | 630 80 20| .. 884 20 775 798 1,880
Utar e 10 448 & 2 . 03 3 28 81 23
Hitar .. p| 3 e 13| e7 1 78 0
Total of the
" Distriet ... | 243 | 978 78| %3¢ 60) 1,877 | 149 880 | 1,029 | 24,00

According to this estimate the average gross grain produce of the
disirict is 24 lakhs of maunds, The average of the last four years only
would have given over 26 lakhs of mannds, bnt instead of 11 lakhs
in the kbarif and 14 in the rabf as the four years’ average gives, I
estimate that on the average of a longer series of years 14 lakls are
produced in the kharif and 10 in the rabi. Taking all crops
together the average outturn per acre is 2§ maunds in the kharif and
b maunds in tho rabi, or 3} mauuds per acre for both harvests taken
tOgetller. '

The av;era ontlorn of straw available as fodder for cattle may be
estimated as followa in mannds per acre :—
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o e e

Awmamament Circle. Boil. Juwde, | Béjea. M:g" Rice, | Wheat, 9?:::7.".
Bégar we | Bhrdai 1 ) ) e . |
Nali Res 10 4 3 8 e @
4l { Béréni 5 3 9 ] 4
Rohi we | Pérdni 4 ] 4 [}
Urdr w. | Brdoi 5 8 1 " 3 4
Chdhi 15 - 8 )
Hitér Res 10 8 ] [
Barani . [ 8 | [ 4

This gives only the weight of that part of the straw which
enttle will eat, apart from the hard woody stalk which is hardly eatable.
Oar observations tend to corroborate the nsseriions of the peasants thiat
in the rabi harvest the weight of straw is approximately the same as
that of the grain. Ordinarily a much larger area produces straw than
the aren producing grain, for the rainfall is often sufficient to develope
the stalk and leaves to some exteut althongh not sufficient to develo
the ear and grain. Allowing for this and for the leaves of the jhdrberi
{pdla) which are a valuable fodder and in many fields, especially in the
eonth-east of the district, average a mauand per acre, the following estimate
of the ;;mmge amouunt of fodder produced by the eultivated land may
be framed : —

Avizagr PRoDUCE OF PoDDER (1¥ THOUSANDS OF MAUNDS.)
‘Assessment Cirelo. | & 3 o - ﬁ =
- «f P‘\

P L 4|4l 81F)3 |32

2l |d|la|&|& |BE|4]21(8
Bagar , w) 131 184 41 . B 260 | ... 0 8| 358
Nali 70| 233 10 40 20 373 59 60| 119 | 408
Bobi o ] 420 630 90| .. 50 1,180 20| 776 | 796 11,988
Utar v 20 L 4] .. 3 o8 8 28 31 ] 120
Hitar o 5] 4] .. 37 es 13 M) 116
Total of District ... | 856 (1,120} 108 | 126 198 | 148 | esi |1,020 [2,977

‘ According to this estimate the cultivated land produces 20 lnkhs of
mannds of fodder in the kharif and 10 lakhs of maunds in the rabi.

182. It is common ifg 'ii(; distn;;:t. to so';v several different kinds
, o together, partly because different cro

'khfm;:! the different 1o up different oonst‘{uenta of the soil, andl;:
is found that the produce of the two when sown

together is often somewhat larger than if they were sown separately in
the same area, and partly in order that the cultivator may Lave something
of each kind of produce or that, should the senson prove unfavourahle
to one kind, there may be n chance of gelting something of the other
Jkinds of produce. Sometimes ihey are reaped separately, as in the case
of jawdr and moth when sowa togsiher, but sometimes the produoce re~
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mains mixed, as in the 8asé of barley and gram, which, once sown to-
gother, are rarely afterwards soparated. This makes it difficalt to frame
fn estimate of the produce of each kinud of grain separately.

Rice (dkdn) is always sown by itself in the kunds specially pre-
pared for its cultivation, which bave been already described. Mr. Oliver
said to hiave distributed some rice seed got from the Peshiwar valley,
but it was not very successful, and only a very foew fields are now sown
with it; it is recognised as a finer and more delicate rice than the
ordinary variety, but the prodnce is not so great, and it is not found
remunerative. Several varieties are grown in small areas as luxuries, such
#s the rédm-jawdyan, sunkharcha, and bdnamatii varieties, hut practically
the only two kinds of rice cultivated here are the munjf and the khares
varieties. The latter, which is also enlled seora, is much coarser and
lees valuable than the munjf and of a darker reddish colour but can be
sown later, and is ordinarily only sown when the kunds have been
nnfit for rice-sowing until September, when it is too late tosow many,
but not too late for kkarsu. Ocdinarily very little kharsu is grown (in
1882 only 117 ncres), and it may be said that practically the only variety
sown is the munjf, which is sown broadeast, about 25 sers or 30 sers of
seed going to the acre. The mode of cultivation of rice has already
been desoribed. The sowing oommences as soon as possible after the
end of June and coutinues until September ; and the resping commences
in the end of November and continues until the end of December,
The ground is ordinarily quite dry by that time, and the rice is bound in
sheaves and stacked to be threshed in the field by bullocks, The
nnhasked rice (dhdn) in sometimes sold just as it comes from the
threshing-floor, bLut before using it bas to be husked in & mortar,
and wmany of the grnins are broken in the process, which reduces
grently the valne of the cleaned rice (chdmwal) unless it is sifted
and only the fall grains sold, Husking (kutdt) costs about fonr
annas a maund. Of the 8,927 acres of Jand set aside for rice-cultivation
about 8,000 acres aresown on the average, and of this 5,000 acres are
estimated as producing a crop avernging 18 maunds per acre. When
rice dries up, no grain is formed in the ear, and it ia then called mardyan,
Buch dried up rice is good fodder, bat the ordinary rice-straw (purdls) is
not of much use as fodder.

Jawdr or great millet is sown about July and renped about Novem«
ber or Decomber, and i8 said to require at least 90 days to ripen. It is
not often sown for fodder only (ckari), even on the wells of the Hitar,
In that tract it is usunlly sown alone broadcast, about 10 sers to the
acre, the land being watered, plonghed and levelled first. If kept
well irrigated it produces a good crop, bat if irrigation and rains fail
Kttle grain is produced, especially if the white maggot (ginddr) attacks
it. The average area sown on the wells of the Hitsr is about 2,000
dores, and the average produce may be taken as 4 maunds per acre. On
the sotar lands of the (ghaggar vaﬁvey also jawér is sown unmixed with
other crops; the land is rich, and if the rainfall ia good it sometimes
produces excellent crops as in 1881, but moreoften the crop is very
poor for waut of swificient moisture, In the Dry Tracts jawir -is
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sown in good soil, sometimes alone, but more often mixed with moth,
maug, gwir and other seeds in varying proportions, and it is difficult
to estimate how much of each kind of grain is prodaced. In these.
Dry Tracts the amount of jawdr seed is about 8 or 10 sers per aore,
and the average outturn of the mixed crop is estimated at about 1§
maands per acre in the Bigar and 24 maunds elsewhere. In 1881,
lowever, some exceptionally favoured ficlds in the Rohi produced more
than 12 maunds of jawir per acre. Jawar grain is not thought so
nutritious as bajra, and always sells much cheaper, but the straw makes
good fodder aud in times of scarcity commands a good price.

Béjra is the staple kharif crop of the Dry Tracts, and ia sown in
abont 5 lakhs of acres annually, bat on the average only some 4 lakhs of
acres produce a crop. It grows on the lightest soil and is almost always
sown mixed with moth, mdng, gwir and other crops in different propor-
tions. Whenever favourable rain falls, at any time from April to August,
the mixed seed, nbout 2 to 4 sers per acre, is drilled into the ground
often without any preliminary plonghing. The crop often produces no
grain, only stunted straw (bukwdna), but if it comes to anything it iarenp-
ed in October and November, the ears being generally cat off first and
thrown in a heap on the threshing-floor to be trodden out by bullocks, while
the stalks are left to be cut and stacked at leisure. Sometimes the ears
do not all come to maturity at once, as the stalks go on earing until
the frost kills them. Bijra straw is very poor fodder and used to be
left to rot on the ground, but recent fodder famines have taught the
people its value, and it is now generally carefully cut and stacked against
s drought, and stacks of several years back may sometimes be seen
standing about the fields. Bajra grain is the staple food of the inhabi-
tants of the Dry Tracts for half the year, and of most of the Bagri
population al the year round ; it is considered good and nourishing and
geunerally commands a high price as compared with jawir, barley and

ram. The outturn varies very much, but may be estimated as avar-
aging 1} maunds per acre in the Bégar and 8 maunds in the Rohi.

. Moth is sometimes sown alone, but much more commonly with
b&jra or jawdr, Itis almost alwaye grown on light upland soil depen-
dent on the loeal rainfall, and when sown alone takes from two to four
sers per acre of seed and produces on the average about 2 manunds per acre.,
The area returned as under moth alone was 24,000 acres in 1880 and
87,000 ncres in 1881, but a large proportion of the area returned as
under bijra and pulses also prodnces moth. The whole plant is col-
lected, separately from the bijra, and its leaves are preserved as carefully
a3 the grain, for they form a much-prized fodder which always com-
mands a good price, as it is very nourishing and greedily eaten by cattle,
The grain is sometimes given to cattle, but more commonly ground up
into flonr with bajra, or split and eaten as pulse {ddl). ,

. Ming is not nearly so much grown as moth, and the area under.
miing alone was only 424 acres in 1880 and 8,306 acres in 1881, but
like moth, it is often sown with béjra and jawar and its leaves and,
- pulse are similarly used. Mésh, another pulse similar to moth and
ming, is still less common and is. grown chiefly on the flooded lauds
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of the Hitdr; but only 242 acres were returned as under méish in
1880 and 101 acres in 1882.

Gwér is more common, and though sometimes sown with bdjra
and other crops on the dry uplands, is often sown alone from 3 to
10 sers to the acre, and produces about two maunds per acre. The
areas under gwir alone in the Inst three years have been 10, 29
and 17 thousand acres respectively, It is sown and reaped at the
same seasons as the other kharif crop:, and as the grain is coarse
and inferior it is ordinarily given to cattle as well as the fodder.

Til is a crop of some importance in the Dry Tracts, where it is
ordinarily sown in July and reaped in November. It is sometimes
sown with other crops, but more often sown alone broadcast, about
three ser to the ncre, and the average produce is about two maunds per
acre. The seed is pressed in the oil-mill (kolk#), by a Telf or oil-
maker, and the resulting sweet oil (inftid tel) is used with food instead
of ghi, or for anoiuting the body, and more rarely for burning in
Jamps. The nnmber of oil-mills in the district is returned as 229.

Water-melons (matéra) are grown largely, where one would
hardly expect to find them, in the fields of the dry uplands. A
little seed is mixed with the bdjra sown, and in September the
ereeping stems of the plant produce melons larger than a man’s head
eontaining a large quantity of pure cool juice, which is much prized
in that dry country where the drinking water is often so hot and
filthy. These melons are very common in the season all over the
Dry Tract, but they do not keep long unless very carefully packed
gso as not to touch each other and covered up from the action of the
air. They are sometimea cut up, dried in the sun and preserved for
use in the cold weather. Another kind of samall melon grown in
the uplands is the kakri, which is similarly preserved; so is a sort
of cucumber called kachri. A few sweet melons (kharbsiza) are grown
in the low lands near Sirsa ficoded by the Ghaggar. -

Cotton is grown only on a few wells on the Satlaj, nnd the area
sown is insignificant, being only 148 acresin 1880 and 257 in 1881,
About 800 acres of maize and less than a huundred acres each of
sngarcane ( paunda), red pepper mircd) and hemp (ean) and a few
nores of chfna are also grown in the Satlaj Hitdr. Sugarcane is said
to have been introduced ounly a few years ago. No sugar is ex-
tracted from it; the cane (paunda) is sold in the FizilkA market at a
paisa per stalk and eut into pieces which are chewed and sucked
raw. The produce of a kanil of land sells for about Rs. 6 or Rs. 8,
say Rs. 60 per acre.

183. Wheat is the staple crop ou the irrigated lands of the Ghaggar

and Satlaj, and the average area sown las been

uél?"r:l’:f c::p:f“’ diff-  gatimated as 9,000 acres on the flooded lands of
the Ghaggar and 9,600 on the Chak{ and flooded

lands of the Batla) Hitdr, but in a good year nearly 20,000 acres
of wheat may be sown on either river. In the Hitdr about 8,500
acres Are sown on the lands irrigated from wells, and 6,000 acres
on the flooded lands. The average ountturn may be taken as 8
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wmaunds per acre on the land irrigated from wells and 6 maunds
per acre on the flooded lands of both rivers. (In England the
average outturn of wheat is 26 bushels or about 18 maunds per acre.)
In favourable years the hard clay of the Sotar where thoroughly
moistened is sown with wheat and sometimes produces excellent crops,
asin 1382 ; and on the Satlaj, when the floode fail, patches of low-
lying land where the rainwater has collected are often sown with
wheat. In both cases the average outturn may be estimated at
6 maunds per acre. The estimated average area under wheat in the
Dry Tracts is only 7,000 acres, but its cultivation seems to be
spreading. It requires more careful cultivation than barley, and the
seed is more expensive, but the produze is much more valuable,
though the average outturn is rather less, being about four mauuda
per acre. Wheat is much preferred for food to any other grain except
rice; it is the ordinary food of the Musnlméns of the Satlaj Hitér,
but is a luxury to the inhabitants of the rest of tbe district. The
straw (téri) of wheat is nsed for fodder, but is not nearly se nu-
tritious as that of barley and commands a lower price. For wheat
cultivation the ground is prepared during the rains by plonghing
and pulverising it twice or thrice, and the seed is sown in Oclober
or November, abont 20 sera to the acre nn unirrigated land, 30 sers
on flooded lund, and 40 sers on land irvigated from wells, (In
England the ordinary quantity of seed is 2} bushels or about
65 sers per acre.) On flooded and unirrigated lands the ecrop is
left to itself mud not even weeded, but on wells, especially in dry
seasons, it i9 irvigated as often as the ecapacity of the well allows,
Some of the wheat-crops on wells and even ou flooded lands in the
Hitér are excellent, almost as good as can be seen anywhere in
Tudis, but these are the exceptions, and often the straw is stanted and
the ontturn very poor. The grain produced in the Hitdr is often large
and of excellent quality, but that of the uplands is genernlly small,
dry and shrunken. The orop is reaped in April and threshed by
means of bullocks treading it out on the bare ground, Consider~
‘able care is taken to clean the wheat and to keep the seed free fromn
other grain, especially from barley. Sometimes wheat is sown
mixed with barley and gram (gojiyd or berra): if mixed with barley
alone it is called jawdli whent, aud if there is noe barley in the
mixture it is called nijawi; but the area sown with these mixtures
is small (only 500 acres being 8o returned in 1881 and 1,700 acres
in 1882) and wheat iz ordinarily sown alome. In the Hithr three
varieties of wheat are grown. (1) The ordinary red wheat {ratti or
1dl kanak), also called kdlohingdri because the beard (cRingdr) gets
of a dark colour when ripe, Thisis the wheat ordivarily grown
in the uplands also. Its ears (sit/a) are about three inches long and
the grains run in two lines, which make the ear look two-sided;
the grain itself is short and thick. (2) Pamman, with a dark-green
beard and a general dark colour in the sheaf, has distinctly two-sided
and heavy ears, from 2} to 8 inches long, and a long thick and soft
&gruin,  (8) Déédf, which again is divided into three subvarieties (a)
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goné or beardlesa (literally * hornless™) with short light-acloured ears
from two to three inches long but sometimes (chaughandi) baving
as many as four lines of flowers {gh€nd$); its grain (ddna) is white,
thick and soft and makes very white bread (b) ndré ddiédé or hearded
(literally “ horned’’) haviug whitish ears from 3 to 4 inches long, and
a white beard; its grain also is white, thick and soft (¢) galidran,—
so called because its seed (b6h=06fj) was hronght from the hilla
(pehdr) some ten years ago by the Banya who owna part of R4na—
with long pointed beardless ears from 4 to 5 inches long, and a
reddish appearance ; tke grain is thin and reddish, and although the
ear is fonger than that of goné ddidi it is thinner and has only three lines
of flowers (¢trighund) and so produces less than the indigenous gonf,
Exoept the pakdran vaviety these are all said to be old wheats well-known
in this part of the country ; and it says much for the care with which
the seed is grown that they should be so well distingunished. They
seem to be sown on all kinds of irrigated soil, but pamman and
raiti kanak are said to require more moisture (lardwat) than gonf
wheat. Goné ddiédi is considered the best variety becanse of its
whiteness, and if ordinary red wheat is selling at Rs. 2 per maund,
pehdran will fetch about Re. 2-1 and gonf, mdri and pamman
about Rs. 2-4 per maund. (These prices may be compared with the
average price of wheat in Kngland, say 40s. 2  quarter, or
about Re. 4 per maund.) BSometimes a grain or two of oats
finds its way into & wheat field, but the people do mot know
it as n separate crop, and say that it is wheat which has deteriorated
or become diseased (dhanak).

Barley ( jaw) and gram (chkolZ or channa) are the staple rabi
crops in the uplands. They are often sown separately but very often
together (bejhar), when they are reaped, threshed and sometimes
even made into flonr together, The areas sown were returned as
followsa for the last four years:— -

Year Barley alone. | Gram alone. [Barley and gram
mixed,

(acres) (acres) (acres)
1880 1,12,000 41,000 4 88,000
1581 55,000 33,000 40,000
1882 78,000 27,000 1,10,000
1883 88,000 40,000 1,45,000

Barley is not sown much on irrigated iand, and when sown separ-
ately it is generally grown on the light saudy soil of the nplands. 1t is
sown in Ootober, about 20 sera to the acre. Sometimes if the early seed-
time has not been favourable, it is sown as late as December, but such
late crops (kanawji) seldom produce much grain. The average outturn
of barley on the uplands is about 5 maunds per acre. It is reaped
in March or April and trodden out hy bullocks. The straw (furi)
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ié oconsidered good fodder and commands a fair price. The hunske
are separated from the grain by pounding itin a mortar, and the
flonr of harley and gram is made into scones or porridge, which
form the ordinary food of great part of the population of the
uplands for halif the year.

When gram is sown alone on the unirrigated uplands it ja
ordinarily sown on the stronger soils about 20 sers to the acre. It
is sown in the early part of October and reaped in April, the average
prodace being from 4 to 6 maunds per acre. A good deal of
gramn is sown nnmixed with other seed on the low lands irrigated
by the Gliaggar, about 25 sers to the acre, and the average
outturn ia about 6 maunds per acre; but the crop is specially liable
to be drowned by the winter floods of the Ghaggar. The young
leaves of gram are placked and nsed as greens (adg) with scones
aud porridge, and the flonr of gram mixed with that of barley is
much used as food. The dry leaves are used ns fodder but are not
very nutritious, -

Sarlion or sarson is rarely sown by itself, and the area sown
with sarson alone was lesa than two thousand acres in 1881 and less than
a thousand in 1882. When sown alone in the uplands it is sown
in October and reaped in April, the seed is from 3 o 6 sers per ncre
and the avernge outturn abont 3 maununds per acre, But it is very
common in the uplands to sow sarhon in lines in the barley and
gram fields, and a large quantity of sarhon is grown in this way ; it is
reaped and threshed separately from the other crops. The young
leaves of sarhon are largely used as greens (sdg) aud from its seed
bitter oil (karwa tel) is expressed in the oil-presa (kolh#) a maund
of seed boing pressed in a day and giving about 1% sers of oil,
which is used for burning, &c., and more rarely consumed with food,
The refuse or oil-cake (khal) is given to cattle. A considerabie gunantity
of sarson seed is exported, chiefly towards Bombay. The similar
plant, tara or tira mira, is grown in the same way, but is not yunite
so largely grown as sarson, because slthough less liable to suffer
from frost, it is coarser and its products are less palatable.

Churdl, masar and methra are low plants of the pea-kind
which are sown in the Satlaj Hitar, chiefly on new land recently thrown
up by the river, butsthe area sown is seldom 8o much as a thousand
acres. They are geuerally sown broadesst with one plonghing, aad
the erop is very precarious. The produce is generally used for fodder,
but the peas are sonetimes nsed for human food. The peoplesay that
a constant diet of cliuralis aptto cause a sort of paralysis, and point
to several invalids as instances of its evil effects. There are several
other plants of the pea-kind which grow half-wild on the cultivated
lands of the Hitar and are used as fodder.

Turnips (ghonglu), both white and red, carrots (gdjar), radishes
(m£l§) and other vegetables are grown chiefly on lands irrigated
from wells or by the floods of the Ghaggar and Satlaj, but the areas
returned as under these crops in 1881 and 1882 were only 734 and
1,467 ncres respectively. They are grown partly for human food
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and partly for cattle. Tobacco is grown on well.lands in the rabf,
but the areas sown in 1881 and 1882 respectively were on the
Ghaggar only 149 and 191 acres,and on the Satlaj 93 and 60 aocres
only : the flower-buds (kaliydn) of tobacco are broken off in order
to make  the leaves ripen with a bitter (karwa) flavour, and the
leaves are buried in the ground for some time with the same object.
A few acres of other fancy orops, such as dhaniya, haliya, and
kasumbh are also sown on irrigated lands.

184, Owing to the prevalent custom of sowing the commoner
Estimated average grosa crops together there is no means of making an
produce of each crop, exact estimate of the proportion borne to each
other by the various grains whose seed and produce are thus mixed. 1t
is possible however to make a rough estimate approximating (o the
truth, and my estimate of the average gross annual produce of the dis-
trict is as follows (in thousands of maunds) :—

KHazi» Propucs. : ” Rasr Propucs. .
Average Qross Average Groas
Crop. Prodace. Crop. Produce.
Jawir . 2,00 Wheat 1,49
Bajra ... 8,00 Barley . 5.00
Maoth ... e 1,80 Gram ves 3,00
Ming vos 47 Saraon .o 40
Gwir ... 60 Tars... - 20
Churdl, Musar.
Til 1T ame 3“ Metllra (I 4
Rice ... oo 60 Vegetablos vee 18
Total kharfl ... 18,77 Total rab{ . 10,29

Accordiug to this estimate, of the 24 likha of maunds annually
produced in tho district, about 22 lakhs are grain ordinarily nsed for
human food, one ldkh is oilseed (til, sarson and tara) and one ldkh
vegetables and grains sometimes used for human food, but ordinarily
given to cattle.

According to the estimate furnished to the Famine Commissioners,
n typical family of five persons, on an average for the whole Proviuce,
consumes 32 sers of grain per day. The Sirsi population is almost
wholly agricultural and isunusaally well-to-do, so that most of them lave
Jarge appetites and the means to satisfy them, and the average con-
sumption of a typical Sired family of five may be taken as 4 sers of
grain (8lbs.) per day or say 36 maunds per avnum, which gives for
the whole population of 2,53,375 persons an average annual con-
sumption of grain alone of abomt 184 likhs of maunds, besides
vegetables, greens, berries, spices, oil, milk, butter and the butcher-meat
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oonsumed by the Musalmsns. This leaves available for export an average
surplug prodace of 3} lakhs of maunds of edible grain sud pearly a
lakh of mannds of oilseed. According to the Municipal returns the
average imports of grain during the last eight years into Sirsé and
Fizilka have been about seven likhs of maunds annually. Allowing
a ldkb and a hailf of maunds for the cousumption of their population
of 19,143, there remain 5} lakhs to be re-exported out of the towns.
Some of this is consumed in the district and some comes from Pattidla,
Bikiner and other places, and there is nothing inconsistent between
this estimate and the estimate of 3§ likhs of maund s of grain as the
average surplus produce of the district.

185. In order to asce:itain t‘}:e :ilveg:ge ri((:ies at w hich the hnayest
, . produce should be valued, enquiry was made in
History of prices. three different ways. (1) C(llhe ';riees reported
every fortnight by the Deputy Commissioner as those prevailing in
the Birsi market were extracted from the Panjdb Gazette and au
avernge struck for each year since the Mutiny, and a separate state-
ment was drawn up showing for each year the prices reported as prevail-
ing about harvest-time. (2) The books of the chief traders of Sirsa and
Fazilkd towns were examined and the prices of wholesale transactions
extracted, and an average of these taken for each year since the Mutiny
as representing the average trade prices of these two principal markets.
(8) The books of the grain-dealers of all the principal towns and villages
in the distriet, viz., Sirsd, Réinia, Ellenabdd, Rori, Guda, Sohuwila
Chautéla, Dabwili, Abulkhardna, Malaut, Abohar and Fazilk4, were ex-
amined and the hinrvest rates for each village were obtained by compar-
ing a number of transactions about harvest-time between Banyas and
peasants, and taking the average of the rates given by them. It is these
last prices that concern us, for they show at what price the peasant
could at barvest-time convert his grain into cash in the nearest market.
The Gazette prices and the trade prices are chiefly important as cor-
roborating the harvest prices obtained by the peasants, and as the general
results of the very numerous independent enquiries on the whole cor-
roborate each other, they may be cousidered quite trustworthy. In
order to obtain an average for each assessiment circle the average
of the prices prevailing at each harvest in the different villages in
or near the circle was taken, and in order to get an idea of the
general changes in prices, an avernge of the harvest-prices was
caloulated for five-year periods. This is of course a rough method of
ascertainiug average prices, for it leaves out of account the quantity
of grain which changed hands at each particular price; bat it is the
only method practicable and gives a fair idea of the vise and fall of
prices. We were not able to get much evidence as to the prices pre-
vailing before 1850, and the prices of the earlier years were calculated
on fewer transnctions and are therefore iess trustworthy than those of
later date. The following statementis give the average prices so eal-
culated for quinquennial periods from 1850 to 1883 (the last period
however comprises ouly four yeara’ rabi prices and three years’ kharif
prices.) The prices are everywhere stated in standard sers per rupee,
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Chaks Ndlé and Bdgar.
(Average prices of Sirsd, Ranid and Ellendb4d.)

r—
Rapt Puopuoa (aBouT st JUER) Keany Pnonlg::l(;::s TAR RAD oF
Five.year g -~
period g . é'g
o : - -
AR IR R ERER R AR
- E o ] = 3 = E
Eld || ‘AR RERE a°| 3
1850 to 1864 4 - 40 80| .. - 88
1865 Lo 1860 | 45 | ... 75 64| 106 | .. |..| 88| 130
1860 to 1884 24| .. 37 e 37 4af ... |22 29 57
1868 to 1569 80 a3 ] 27 17 & 28 38 27| 168 29 48
1870 to 1874 3 38 .1 a2 23 48 30 88| .. 13 87 41
1876 to 1879 1 “ 88 a6 20 &6 31 39 26| 18 85 49
1880 to 1883 20 3¢ 84 88 18 30 88 88 | 17 27 12
Chaks Hitdr and Uldr.
(Average prices of Fazilki.)
1850 to 1854 “H 40 e - s
1855 to 1859 48 e 36 78 52 . e 34
1860 to 1864 9 b 61 23 83 85 19 18
1866 to 1869 23 38 83 30 28 38 20 14 183 .. e
1870t0 1874| 94| 36| 99 18/ 87| 90| 81| e8| 14|..] 55
187601870 | 24| 40| 86| .. 17l 80| 30 18| 1] ss
1880 to 1883 b 88 81 38 18 36 81 83 6 18 1. 59
Chak Roks.
(Average of eight villnges.)
1880 to 1864 86 e8 48 70 48 78 b 78 a6 30
1858 to 1869 89| 114 281 .. 81 102 7n| 1?7 03 33 .. aee
1860 Lo 1864 4 71 48 L 30 a7 50 55 a7 ] .. 63
1865t01869 | S1| 63| 49| 48] 38 84 87| 9r| 88| 15| ..| a7
1870 to 1874 %2 43 - ] 41 M 43 8 83 8 14| ... 64
1875t01870| 81| 45| 40| 41| || 48| 83| 84| s4| 18|..]| 48
1880 io 1888 81 43 86 89 19 48 85 40 290 15 | ... 50

The available information may be summed up as follows. Upon
the whole the prices of the different food-grains of both harvests have
gone up or down together a,ooordin% to the nature of the harvest of:
the year and latterly with some reference to the demaund for export.
Barley has almost always besn somewhat cheaper than gram, both
being much cheaper than wheat. Similarly, jawir has always been
somewhat cheaper than bijra, both being mucb cheaper than rice.
Upon the whole the cheapest grains have been jawir and barley, some-
times the one being cheaper and sometimes the other; then gram, then
bajra and lastly wheat. In years of scarcity the difference of price -
between the different grains becomes very smail. ln 1888, just after
the famine of 1837, when grain was probably dearer than usnal,
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Captain Thoresby valued the ordinary produce at more than two
maunds per rupee. In 1844-45 gram aud barley sold at 4} maunds
and bijra at 8 maunds per rupes. From 1850 to 1855 the cheaper
grains sold at about 1§ maunds per rupee ; and during the next five
yenrs prices were very low, the average rate of barley and jawdr in the
Rohf being over 2§ mannds per rupee, the cheapest grain sometimaes
selling at over 3 maunds. But the great era in the history of prices in the
Birsé district was the famine of 1860-61; in that year, owing to the
widespread scarcity, prices rose higher than they had ever besn before
and trande wns greatly stimulated. The peasants and grain-dealers
of the district learned how profitable it was to watoh the market and
carry grain from where it was cheap to where it was dear; and they
never forgot the lesson. Prices never again fell so low as they bad
been before the famine, and they did not again fluctuate nearly so
much from year to year and from village to village. The high
prices of the famine year 1861 did not hold and prices were
pretty low in 1862 and 1863, were high fromm 1864 to 1867, but
suddenly rose still higher in the fummine year 1868-69, when they
were higher than they have ever been before or since. They then
fell gradually uutil the beginning of 1877, when they were lower than
they had been for eleven years and than tbey have since been. The
failure of the rains of 1877 and the demand caused by the famine in the
Soath then sent them suddenly up, and notwithstanding the good
harvests of 1878-79, the demand on the frontier caunsed by the Afghin
war and the scanty rainfall of 1880 kept them at a high figure uatil
the good ruins of 1881 brought themm down, and owing to the good:
rabi harvests of 1883 and 1888 prices continued to full and in 1832-83
were lower than they had been sinee 1877. The periods of low aud
high prices sinece 1861 have been (1) 1862 to 1867, six years of low
prices; (2) 1868 to 1871, funr years of high prices : (3) 1872 ta 1876,
five years of low prices; (4) 1877 to 1880, four years of high prices;
and (3) 1881 to 1888, three years of low prices. Prices have however
on the whole been much higher since 1860 than they swere before, and
the five-year periods, which contain both good and bad years, give ap~
proximately the same average prices since 1860. There is little reason
to expect that the avernge prices will fall lower than these, for commau-
nioations have improved and are continuing to improve, and no doubt
the opening of the Rewari-Firozpur Railway will cause prices to rise
greatly throughont the tract and will keep them steadily high. The
pensants even of out-of-the-way villages keep themsolves informed ef
the state of the market and bring their grain long distances to sell for
oash at the market rates in Sirsé and Pizilkd. The ordinary rate:
of carringe is one anna per maund per stage of 10 or 12 miles, and the
differences in price in difforent villages are never for any length of time-
greater than are to be accounted for by the expense of carringe. Whea
there is a demand towards Sind the pewsants within reach take their
grain to sell at Fizilkd; and if the demand is towards Delli, grain
ﬁ:es to Sirad. Yet the distances are so great and the produce of the

strict so varying in quantity and so uncertain from harvest to barvess,
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that the priees of grain still fluctuate greatly; theugh net se mueli
as before 1860. Thas in 1868-69 prices were double what they were
the year before, sud in 1877-78 nearly treble those of thie prévious
yorr; aud in the Sirsd market the harvest price of barley has flucta-
ated between 66 aud 12 sers per rupee, and that of bdjra betweea 50
and 10. Where the fluctuations are so great averages dra apt to be
misleading ; but if the average prices of the five years ending 1879
be compared with the average of the six years ending 1854 as given
for the Sirsd market in the annual Revenue Report as follows :—

Averiige of yekrs. Whieat, | Barley. | Gram. | Jawdr. | Béjra.

g ' }
1848 tb 1854 (sers per raped) ... él 50 44 51 43
1874 to 1870 (sers per rupee) ...| 20 87 83 88 | 88
Rise per cent, 60 13 28 42 84

add if the prices prevailing in the villages of the Robi from 1850 to
1880, whtch miiy bs taken as thosé of last Settlemént, bé conmipared with
those of the years since 1870, it may safely be asserted that the prices
at whicly the peasants of thie district as & wholé can' dispose of their
harvest produce are more than 50 per cént, lLigher now than they
worb at last Settlement,

186. After making every allowance for the fluctuations of prices and

mated the cost of carviage from the fleld to the market
olﬁ?:nd !noader:gepﬂoes nnd prying special regard to the prices of the

o lnst’ fow harvésts whieh have been carefnllr
observed, but without taking into account the Rewari-Firozpur Rail-
way snd future developments of communications, I eslimate the aver-
age prices for the different assessment circles as follows (in sers
per rupee) :— _
[ e e e e e ——— —

Rapr Provuch. Kxasiy Provvon,
Adsmuwnr CiB. " . 4 %
OLE. | ad -8 [
BT E|E15 |5 5828
N [+ o W L] E ) - 8_ o
=
B;inmd mai | sl e8| asf s) 45| ab) e| 2| ;| w0l s
Rohi 25 56 &0 24 &0 40 50 B30 1 w | 80
45 &0 8 o5 50

40 1& | o

It is more dificult to estimate the average prices of fodder,
for owing to its bulk the cost of carriage is greater than that of grainm,
and owing to its being less carefully preserved and to the predarionsness
of the annual growth of grnss on which the need of artificidl fodder

greatly depends, the variations in its price are eéven greater than io

Uit anll Hitar| 95| 50
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that of grain. For instance, in the Sirsd market in June 1881 barley
straw was selling at 14 maunds per rupee, and wheat straw at 13
maunds, and in June 1882 their prices were 3 maunds per rupee for
barley straw and 4 mauuds lEr wheat straw, and in the villages the
differences were even greater. Bijra straw sometimes fetches almost
nothing in the market, but in February 1881 it was selling in the Sirsd
market at 3 mannds per rupee. I estimate the average prices of straw
as follows (in maunds per rupee.)

Kurizir 8TRAW, Razn: Braaw.
Awszsaueyr CIin-

oLu.
Jawar. | Bajra. Mﬁt:n"nd Rice.

Gwar.| Pala. | Wheat. | Barley. | Gram

Bagar and Nali 8 15 4 12 10 6 6 4 4
Rohi 10 20 6| .. 12 6 10 d a
Utar and Hitar 8 12 4 10 é 7 & &

187. These estimates, combined with the estimate of gross pro-
duce, give the following as the estimate of
the average valne of the gross produce of the.
cultivated land (in thousauds of rupees):—

Estimated average value
of groes prodace,

Yarvus or Kuariy Pro-| YiLva or Rasr Pmo. .
pipy DUCH. Torin o¥ YEAR.
AssmssuuNT )
CIircLE,

Grain, |Straw.| Tqtal. |Grain.| Btraw. | Total.| Grain.| Straw.| Total
PBagar 1,80 23 1,83 [ 9 7 1,66 S 1,00
Nali 3.00 86 8381 1,80 25 1,88 4,680 80 5,80
Rohi 8,20 | 100 9,20 | 1,60 1,20 7.70 14,70 230 | 18,90
Utar 70 11 81 80 8 88 1,00 17 1,17
Hitar 18 . 20 1,30 13 1,88 1,85 17 1,69 -
Total of district.| 13,856 | 174 15,80 | 066 165 11,30 38,30 339 | 26,80

The average of the observations of the last four years gives a
gross value of 81 lakhs of rupees, of which 15 lékhs worth are pro-
duced in the kharff and 16 liklhs in the rabi, but according to my
estimate the average annual value is 263 ldkhs of rupees, of which
153 lakbs worth are produced in the kharif and 11§ 1dkhs worth
in the rabi. This estimate is certeinly a low one, especiully in the
Rohi and Utdr circles, but according to it the average annual value
of the produce of the cnitivated land alone equals nine times the total
pew assessment of the distriet.
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188. At last Settlement the area of land still uncultivated waa &
. turned as 13,21,618 acres or 66 per cent. of the
The aocultivated area. o ia) aren, and now nccording to the measure-
ments of the present Settlement the uncultivated aren is only 8,56,622
ncres or 45 per cent. of the total area. Of this only 71,657 acres, or
less than 4 per cent. of the total aren, is returned as occupied by
villages, roads or ponds, or otherwise incapable of ecnltivalion.
There are no hills or stony places in the district and the only classes
of soil which are not fit for the plough are the hillocks of pure sand,
which are of no great extent, the beds of pure river-sand on the
Satlaj, and the kallar soil rendered harren by salts (rek or shor). Such
soil is found in patches here and there all over the district aud is
easily distingunished by its being totally devoid of vegetation. Besides
the patches so impregnated with salts as to produce nothing, there
are many fields which owing to the presence of ealts produce very little
in places. Some seil also owes its barrenness to the presence of a
bed of kankar too near the surface. The culturable area not yet brought
nnder the plough is as follows :—

‘ . Culturable waste Per ceut. on Total
Assessment Circle, (in acres.) _ Area.
Bégar 38,302 22
Nali 1,31,661 39
Robi 5,383,095 43
Utér 58,716 61
Hitér . 23,191 38
Total of district ... 7,84,965 : 41

. Some of this land is set apart round the village.ponds to col-
lect rainwater, and no one is allowed to cultivate such reserved por-
tions ; and in many viliages in the Rohi, and still more in the Sotar
valloy where the soil is hard and requires to be well soanked before
being ploughed, large areas of land are kept uncultivated, and the
rain which falls on them is guided by shallow surface drains (s#d
or dgam), sometimes as much as half a mile long, on to the adjacent
cuitivated fields, Practically the whole of this area, say eight lakha
of acres, is available for cnltivation and little inferior In produective
capacity to much of the land already cultivated. Meanwhile it
annually prodaces abundance of grasses of all kinds in the rains and
affords food to great numbers of cattle.

189. In former times the wealth of the inhabitants consisted
chiefly in their large herds of cattle, which they
drove about from place to place for grass and
. water; but as cultivation spread and the produce
of the enltivated Iand increased in value, they became less dependent,
ou the produce of their herds and accumulated other forms of eapital.

The cattle of the dis-
triot.
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There seem to bo some signs that the rapid change from the pastoral
to the agrienitural mode of life which this district has witnessed,
and the breaking up of the prairie, mny have caused a diminution in
the numbers and perhaps a deterioration in the gquality of the csétde
of the tract, but their food-supply must be less precarions now tham
it was formerly when they were enmtirely dependent on the grass
produced annwally in the rainy eesson, whieh was rarely cut and
stored, and mast have died in immense numbers in sassons of
drought. Yet even now, notwithstanding the care with which straw
and even grass are preserved, and the high prices which they some-
times command, a serious drought deprives the caitle of their usual
supply of food and the stocks soon becoining exhausted vast num-
bers of them die of simple starvation, especially when, in an emaciat~
ed condition, they are exposed to severe cold such as often follows
rain in the cold weather. Mr. Oliver reported in 1863-64 and
1864-65 that tihe ecattle wers fast diminishing in numbers and
deferiorating in valve, a large number had died of murrain and
starvation, bherds driven towards Karnil in search of pasture
had returned diminished by two-thirds of their number, and a great
many cattle lad been sold and tnken down country. The breed had
grently deteriorated within Mr. Qliver's experience of 21 years, and
none of those fine bullocks for which the country was once famous
were {0 be met with. This deterioration he asoribed to three causes;—
(1) the diminution of good pasture, as all the best of the land was
brought under the plough; (2) the frequency of murrain; and (3) breeding-
in,duae to the smaller herds and their more limited range. In 1866-6T
the cattle were atill suffering from want of pasture, and in 1867-68 i
was reported that more than half the eattle in the distriet had perished
within the preceding two years from scarcity of fodder and the severe
frost of March 1868, and the survivors were so tottering and emaciated
that they could hardly be driveu vut to graze. Cattle in such a coudi-
tion were ill-prepated to meet the drought of 1868-69, and it was esti-
mated that iu that year of 2,02,327 horned cattle 1,48,590 died and
little more than a fourth were left. The BAgris turned their cattle loose,
and the Musalinduns killed and ate theirs, but the Sikha spared no trouble
hnd expense to obtain fodder fortheir bullocks, 8o few were left that in
the following March women were to be seen drawing the plough, Ia
1874-75 cattle-disease was prevalent and was aseribed to the drought ;
of 13,000 cattle affected 7,000 died. Again in 1877 the rains failed,
and 53,582 head of cattle or nearly half the entire number in the dis-
trict wero estimated to have died during the year. According to the
enumeration made in 1878 there were then about 80,000 horned cattle
in the distriet, only two-thirds of the number estimated in 1876-76, and
only two-fifths of the number said to have existed before the famine of
1863-69. That this estimate was very inaccurate, however, was shown
by the more eomplete enumeration made in the following year.
190, In August and September 1880 we made an enumeration of
) ) the cattle of ail rorts in the district. The oppor-
mll!gglgnmtlon oflivestock ¢inity was n good one, for the abundant and
' general fall of rain in the end of June and
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beginning of July had given a plentiful supply of grass nud water every-
where, and for the time each village had enongh for its own cattle, so that
few herds had either entered or left the district and at the time of the
enumeration almost all the eattle were in their own villages.
As it is usual for all the cattle to be driven inside the village enclosure
évery évening, all the patwir{ had to do was to take the village head-
man with him in the movning, shut all the gates of the village but
one, count all the cattle that went out to work or graze, and then go
from house to house and count those left in the village. I believe that
the enumeration was fairly accurate and complete and that its results
approximately represent the actual number of enttle owned by the
residents of the district in the rainy season of 1880, being however
probably somewhat ander the truth. The following statement gives
the number of live-stock, earts, &c., a8 then enumerated, with the number
returned in 1875-76 (in which yenr the number given is the Inrgest
since the drought of 1868-69) and the number returned in 1882-83.

Mules | Bhee
Yeoar. Hc:::"l:d Horses. | Ponies. and andp Camels. | Carte. |Ploughs | Doals.

" donkeys.| goats
1875.78 ... l.ls,osnl 1,000 881 19,785 1.98,88/7 12,413 483 3301 30
1880 e | 197,168 1,080 210 8.684| 1.44.435( 17,16. 2.018{ 34288 28
1888-88 ... | 1,80479 1,700l 9174 1,831 l,80,788| 16,988 1,88 34,872 a

It is evident that the previous enumerations were incomplete and
that the effects of the drought of 1877-78 had been eéxaggerated. I am
inclined to believe that the losses of previous bad years were also eox-
aggerated, but there can be no doubt that in 1868-69 a very large propor-
tiot of the cdtile in the district died. At all events the naniber of
horned cattle now in the diatrict is nearly up to the two lakhs estimat-
ed as the nomber existing previous to the dronght of that year.
After August 1880 the rainfall was very scanty, tlie grass dried up, and
little fodder was produced, and in June 1881 the cattle were in & most
critical condition. The grass had all been completely burnt np, the
fodder of the two previous larvests and the stacks' of bajra straw
preserved from former sendons had been almost entirely consumed,
and fodder was hardly to be got at the ordinary price of grain. Had
rain held off mnch longer many thousands of cattle muat have died of
starvution, but the plentiful rains of 1881 came just in time and very
few cattle were actunlly lost. Three of the fonr following harvests
gave a plentiful supply of fodder, and there was little cattle-disease, and
in 1883 the cattle were perhaps more nuinerous und in better condition
than they had been since 1868.

191. According to the enumeration of
Bullocks aad cows. 1830, the number of ordinary cuttle in each
assessment circle was as follows : —



e

Annsuzxr C1eoLy, Bullooks. Cows Bull-calves. | Cow-calves, Tntal.
Bifnr . 1,964 4,439 2,355 2,835 11,593
Nili on ere 8,819 7,360 8,663 8,442 23,174
Rob{ .es 38240 38,388 13,314 15,817 1,05,254
Util‘ ™Y . 2,6‘5 ’,778 1,176 1,381 7,950
Hivkr . aee 8,741 8,153 1,007 1,200 9,281
Total of the distriet ... 55,879 66,113 21,495 24,285 1,067,262

The number of bullocks and cows is about the same except in the
Bagar Obak where the Bagri peasants do much of their plonghing by
eamels and sell their bull-calves, keeping the cow-calves, to supply them
with milk. In the Nilf and Hitér tﬁa smalier namber of cows than of
bullocka is probably due to the large number of milcb-buffaloes kept
in those tracts. Far more bullocks than cows are sold out of the
district, but ou the other hand cows are not so carefully tended as the
more valuable bullocks and their death-rate must be higher, so that the
numbers of cows and of bullocks in the district probably remain about
equal.

192. A great cattle fair is held annually at SSeirsi. ‘c)luring (;.he

. month of Bhidda ( Angust-September), and at
Bired bullock fair. this fair a large mimbqf of catl:le bred in the
district are sold for export. A number of cows, buffaloes, camels, &e.
are sometimes sold, but it is essentially a bullock fair; for instance in
1580 of the 19,149 avimals sold, 18,541 were bullocks. The number
of bullocks brought to the fair every year with the number sold and the
average price have been as follows :—

. . _ _—— ]

Kuxszk o¥ BuLLooks. ToralL Priom, |Avsziem Parce.
Yman
Brought to the
Fair. Bold. Be. RBs.
1843 . 11,071 2,07,647 17
1884 . 26.188 4.88. 480 18
1865 . 10,068 23,183,174 81
1868 24983 21.058 §,22.408 34
1667 18,000 10,760 8,06419 a8
1688 15.276 11,778 2.80.768 84
1869 7.600 5.578 1,58,064 28
1870 17 000 13,854 8,900,363 8
1871 7,480 5,438
1873 8.400 4,886 vee e
1878 12,436 11,061 e
16874 28 408 10,787 9,00,807 19
1878 14,223 5,860 1,61.708 28
1876 22,070 8,008 1,06,489 24
1877 27,685 14,081 2.680.474 21
1879 22,005 11,898 9,08.371 1]
1879 28.038 22,830 8,320,622 9
1880 $3.081 18,641 4,97.027 87
1881 17,401 8,901 2,064,598 50
18683 B1.248 19,910 441,717 23
Average 18,071 19,869 8,20,408 5
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The animalsare connted as they are bronght into the enclosnre whers
the fair is held, and it is possible that some are omitted or counted
twice over, hut the number of animals sold is trustworthy, for each
purchaser is careful to have the sale recorded by the clerks employed
for the purpose, to state the price paid and to get a certificate of the sale,
for which be pays a fee of } anna per rupee on the price, The fair
is now held nnder direct management and the income from fees was
Rs. 4,218 in 1881 and Rs. 7,114 in 1882, Notwithstanding the
large concourse of men and cattle and the rude arrangements made
to prevent confusion, there is wonderfully little disorder, no one attempts
to evade the regulations, and although many of the dealers carry
Iarge sums in cash there are seldon any offunces committed—so quiet
and law-abiding are the people.

The bullocks seld at the fair are almost all young animals bred
in the meighbourhood, many of them untrained, and they are bought
principally by dealers who take them away to the Upper Punjib
and across the Jamna, sometimes as far as Cawnpore. The animals
sold during the last seven years came from the following districts
and States :—

Other Bri-
Yoar, Bires, [‘ish districte) pirener. | Pattiala. |Othor States| Total.
and Bohtak.
1876 3,016 4,028 1,080 1 8,724
1877 5334 6.900 8,009 47 ¢ 14,758
1878 8,008 2,954 1,668 658 258 11,827
1879 11.174 8,258 3.21% 1,255 204 23,108
1880 | - ..379 7849 1104 1’548 198 19,140
1881 4,305 2.371 1,216 1,135 74 9,100
1888 8,561 5,859 8414 2,455 1,781 20,308
Average ... 6,547 5,310 1,088 1,068 68 15,278
Per oent.... 48 34 14 7 2 100

The number of cattle hronght to the fair and sold and the average
price depend chiefly on the nature of the seasons. The prospect of a
drought and a scarcity of fodder in the neighbourhood bring a large
number of cattle to the fair, as their owuers having difficulty in
providing for them are anxious to sell; thus in the years 1877 and
1880 the number of cattle brought to the fair was large. On the
other hand, when the supply of fodder is abundant and the prospects
of rabf cultivation good, owners are not anxious to sell and few cattle
are brought to the fair, ns in 1875 and 1881. Aguin, a drought in
the east reduces the demand from that quarter and few cattle are
sold, as in 1877 and 1880 when few buyers came from the North-Weat
Provinces. The prices of conrse depend on the relation of supply and
demand and vary accordingly, being ordinarily lowest in years of
drought such as 1877, when many are anxious to sell and few to buy,
and highest in years of pleuty such as 1881, when their owners can
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easily keep them at home and when mnny have means to huy and fodder
to support more cattle. The effect of the bad yeare culminating in 1868-69
in diminishing the number of cattle in the district may be seen in the
rapid rise of price and the smaller nnmber of cattle sold for years after-
wards; but now, although the price has not again fallen so low, the
numbers have recovered. Qua an average, of about 30,000 bhullocks
brought to the fair, nearly 18,000 have been sold for 3} likhs of
rupees st an average price of Ra. 25 per bullock. During the Ilast
seven years nearly half the animals sold at the fair have some from the
Sirsa district, and almost all of these are sold out of the district; so
that on an average the Sirsa onttle-breeders sell at Sirsd fair alones
surplus stock of 6,000 young bullocke for about & lékh and a half of
rupees in hard cash, or more than balf the total new assessment of the
district, and in some years their realisations at this fair amouat to two
1dkhs of rnpees. There is no other cattle-fair of any importance in the
district, but many cattle are taken from the district to other fairs in
the neighbourhood, such as those at Hissr, at Giga in Bikdner and at
Jaldlgbgd in Firozpur, and maay eattle are sold to dealers in the
villages, so that it may safely be estimated that on an average of years
the Sirsd peasants sell out of the district a surpius of 10,000 bullocks
for more than two ldkhs of rupees.

198. Few bull-calvesare allowed to growup as bulls, The lucky
Bullocks, animal aelected to succeed his sire as the lord
° of the village-lierd has au easy time of it. He
is given no work to do and is often allowed to Lielp himself to whatever
takes his fancy in the fields. The peasants are careless about
the quality of the bull, though they do try to select a promising
animal and appreciate the value of the bulls which have been obtained
in recent years from the Hisear Cattle Farm and distributed among the
villages with the view of improving the breed. A bullock is expected
to do full work from the age of four to nine, and sometimes survives
work and droughts to the age of 15. His work is constant bat seldom
very severe, and he is carefully tended by his master, especially if he
is & valunble animal and his master a Sikh. A young bulleck grazing
in the prairie is sometimes given 8 sers of chopped straw in the house
daily, and a bullock in full work may get 24 sers of grain and 15 sers
of fodder every day. In the Dry Tract the bullocks are brought bome
to the village in the evening and tied in the owner’s courtyard or some-
times in a covered shed, aud are there fed in the evening and again in
the morning before they go out to work. They are given a rest and
a feed in the course of the day and if there is grass within reach are
allowed to graze for an hour, When not at work they are often, if not
very valuable, driven out to graze with the cows of the village. In
the Hitdr the bullocks nre often kept in temporary shelters at the well
both night and day and fed there in troughs with chopped straw and
green fodder. The hullocks used on wells by the Musalmins of the
Hithr ave small and feeble as compared with those in the dry uplands,
where the Sikhs especinlly have excellent bullocks. The Arains on the
Ghbaggar alse usually have very fine animals, The avernge price of a
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yonug bullock at the Sirsa fair has varied from Ra. 17 to 30, and may be
faken ns Rs. 25. An ordinary bulloek in the Hitdr costs from Re. 20
to 30, but an ordinury animal of the kind used by the Sikhs costs from
Rs. 40 to 50, and a good bullock fetches Rs. 80 or more, In 1878, a
hundred standard artillery bullocks were bought at the Sired fair at an
avegrage of Bs. 50 each.

194. Fow cows are sold out of the district; they are kept for
breeding purposes and for milk. At the Sirsé
fair only about 100 cows are sold annunlly and
their average price there is from Rs. 8 to Rs. 9; but these are poor
specimens. The price of & fair cow in the Hitir may be taken at from
Rs. 15 to Re. 25, and in the Rohi from Rs. 25 to Rs. 35, bnt sometimes
as much as Rs, 45 orRs. 50 is paid for a good cow giving 8 sers of milk
daily. A cow calves after nine months of pregnancy, generally betweon
January and June. Bhe drops her first calf when four years old, and often
gives six calves or even seven before she ceases bearing. A cow's life is
stated as about 12 years. Cows are milked twicea day, morning and even-
ing; for the first fortnight the ealf is allowed to take nll the miik, and
for three months it gets half the milk and then a quarter of it. A Sirsé
cow will net allow herself to be milked unless her calf is present, and the
milker ties the calf to her leg hefore eomnmencing operations. She can
bardly believe that it is the calf that is mitking her, but this fe a form with
which she will not dispenss. An ordinary cow gives about 4 Bsers of
milk & day from which 2 or 3 chhatanks of ghi can be axtracted, Milk
golls in Sirsé at about 16 sers per rupee, but in the villages it is much
chenper. The cows of the village are ordinarily driveu out every day te
graze in the common, and if a cow is in wilk she sometinfes get 2 sars
of grain and 10 sers of fodder daily ; but ordinarily she has to be een~
tent with some chopped straw.

Puffaloss 195. The number of buffaloes in the dis-

] trict in 1580 was as follows :—

Cowy.

— - g
Asresament Circle. Male Buffuloes. Femalrn Buffaloes. Total.

Bigar T 381 1076 - 1,a8F
Nidf et 2,120 8,621 ar41
Roh{ " 1,819 8,187 10,008
Ul‘f e 101 517 618
Hit&r »or 237 1 861 2,098
Total of distriet ... 4,638 15,262 18,900

Buffaloes eannot stand heat well and are e€ldom made to work in
this district, but sometimes a buffulo may be seenin a cart or plongh
or working at a well, yoked along with a bullock. Male buffaloes are
ordinarily sold to dealers from the districts farther north where the
are used in cultivation, while buffalo-cows are kept for milk and bree-:i
ing purposes. Thus three-fourths of the buffuloes in the district are
cows, and almost all the buffaloes wsold at the SBirsd fair, where
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sometimes nearly a thousand change hands, are males (jhold).
The average price of a male buffalo at Birsd fair is abont Rs. 12, but
sometimes Rs. 15 or Rsa. 20 can be got. Buffalo-cows are highly valued
for their milk. A buffalo calves when five years of age, in the eleventh
mooth of pregnancy, usually about July; she ordinarily gives six
or seven calves at intervals of two years. The calf is allowed to take
all the milk for the first month, and then half the milk for three months
and a quarter of it for three months more. A buffalo gives milk for
about a year. She is milked only once a day inthe evening, and an ordin-
ary buffalo gives about 8 sers of milk & day, from which sometimes as
much as half a ser of ght can be extracted. The buffaloes of the Ghaggar
and Satlaj river-sides are much superior to those of the dry uplands.
On the Satlaj a good buffalo-cow giving 10 sers of milk a day fetches
a8 much as Ra. 100, and the ordivary price may be taken as about Rs. 60
or Rs. 70 in the Hitdr, and Rs. 40 to Rs. 50 in the Rob{. A buffalo
is generally considered to consume nearly twice as much as an ordinary
cow, and the grazing and watering fees for buffaloes are usually double
those for cows. A good buffalo-cow is well looked after and when

iviag milk sometimes gots 34 sers of grain and 15 sers of fodder

gily ; but an ordinary- buffulo-cow is driven out with the village
cattle to graze in the common, and gets a little chopped straw at home,
and perhaps a feed of grain.

196. The Sirsa district has for many yeare prodnced a large qunan-
Produce and Price of tity of ghf over and above its own requirements
GlLL for export northwards to Firozpur aud east-
wards towards Delhi. With the improvement of communications and
the increase of population the price of ghf has gradually risen, and as it
is valaable in comparison with its bulk its price has not been subject
to such violent fluctuations na that of the heavier food-grains, althongh
it has varied considerably with the numnber of cattle and the supply
of fodder. Like the other produce of the distiict, 9»f made its first
decided start upward in price after the drought of 1860. From 1850
to 1859 its price remained pretty steady heiween Rsa. 10 and Rs. 15
per maund ; in 1860, when a large number of cattle died in the scareity,
it rose to Rs. 18; and remained between Ra. 16 and Rs. 18 until
1864. In that year a large number of cattle died from disense and
etarvation, and 1t was probably in consequence of this that in 1865
the price rose to over Re. 20 per maund. The next three years
were bad for the cattle and the price went on steadily rising until,
after the drought of 1868 which killed a large proportion of the cattle,
the price of ghi was from Ra. 80 to Rs. 84 per maund. If fell during
the next two years to about Rs. 20, and remnined thereabouts until the
drought of 1877 which again carried off a large nunber of the cattle.
It then steadily rose to Rs. 25 or Rs. 30 per maund, or about double
the price of thirty years ago. Ghi is not much consumed by the poorer
pensants except on festive occasions, whea the consnmption is sometimes
enormons. It is sold to the richer classes, or stored for sale and export.
The avernge imports of ghi into the municipalities during the last eight
‘years have been as follows :— '



Birsd ... eee 2,300 maunds.
Fazilka vee . e 2,600
Ellenébéd ree YY) L e 300 ”
Rénia . 126 ,,
Rori cos .. MO
Total e 5,425 maunds.

A good deal of this comes from Bikéner, but on the other hand a
good deal of ghf is exported from the district without passing through
the towns, and it will be safe to estimate the average annual surplus
produce of ghf in the district at 4,000 maunds, which at Rs. 20 per
maund represents an income of Rs. 80,000 to the cattle-owners of
Sirea from this source alone.

197. Cattle~disease of some kind is always preseut in the distriot,
but is ravely very wide-spread or fatal. Accord-
ing to the reports annually made by the patwéris,
about 4,500 cattle ave attacked oun an average every year, and of these
about 2,000 die. 'the worst year of late was 1874-75 when 7,000
cattle died. The most fatal disense is sftld or cow-pox which occurs
at all seasons of the year, and from which the animal attacked seldom
recovers. Lhe sick animal is put in a closed stable and protected from
the cold, and is sometimes given balls of pounded bhang. Foot-and-
mouth disease (munh-khur) is common but seldom fatal. Sores form
in the bullock’s mouth and on its feet and it loses its appetite and
gets very thin and miserable. By way of remedy a pound of molasses
(gur) is put in its mouth, which is tied for some hours so as to keep it
shut. Fildya or vil seems to be a kind of rheumatism and is rarely
fatal ; the animal aflected gets stiff and unable to walk. It is said to
be cansed by eating a smnall black insect covered with a spittle.like
secretion which appears in the rains, and the treatment is to give the
bullock half a pound of onions and to tie a wisp of dry grass in its
mouth, Golf € sat is fatal and there is uo remedy for it ; it seems to be
anthrax fever, and the swellings which appear on the animal’s body are
ascribed to coagulation of the blood. When jédn or maggots appear.
in the skin, the part affected is rnbbed with a solution of tobacco.
Buffaloes are subject to did or tdké which seems to be rheumatism, as
the legs stiffen and the auvimal is unable to walk and loses its appetite.
1t is ascribed to wallowing in water heated too much by the sun, and
is treated by shutting the sick Luffalo in a warm stable, bleeding it at
the ear and giving it dried datez as medicine. Galghéta or malignant
sorethroat is often fatal ; the neck ewells and the animal has difficulty in
breathing. One remedy is to scorch the neck by applying burning grass
to it, and another is to get a holy man to exorcise the disease by making
mesmeric passes (jhdrnd) over the part affected, Little care is taken to
guard agninst contagion by segregating diseased animals, and the
wonder is that cattle-disease does not spread more rapidly than it does,
It is generally thought sufficient to tie a charm over the village gate-

Diseases of caitle.
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way so that the onttle may pass under it on their way to and from the
pasture-ground.

198. Almost every village in the district has still a considerable
- area of pasture-land, and it is usual to send out
Cattle-brosdinginSiras. o1t the unemployed cattle of the village daily
under the charge of a cowherd to grmze in the village common, and
when there is no crop on the ground, in the cultivated fields also. The
bulleeks arid more valuable milch-animals are soimelimes, but rarely,
kept by their owners apart from the rest of the herd, but usually all
the cows and buffulees and all the calves with the village bull are drivea-
ontinto the common in the morning after milking-time, and brought-
back ngain in the evening. There is sometimes great diffieulty in.
supplying them with water. So long as there is-water in the vill
pond they are allowed to drink and wade in it, but when the pond dries
up, water has to be drawn for them from the well évery morning and
evening with great trouble ; and if, asis the case in many villages, the
water of the well is teo salé to drink, the eattle have to be driven
éaily sometimes as much as five miles to some neighbouring village to
driuk from the posd or well there; and a considerable sum has often to
be paid for this privilage (péhé). In many villages a customary gra-
sing-fee (bidnga) is paid by the oattle of the villnge, and usually a
kigher fee is-charged on any ecaftle- belonging to other villages whieh-
may cemié to grase on the village pasture-land. There are still vast:
tracis of @nenolesed: prairie in Bikiner, and there the same custow still
prevails that was prévalent in Sirsé before the spread of oultivation;
In- tlie rainy season, after the nnnual growth of grass has sprung upy
lnrge herds of catéle are driven south into the prairi¢ from Sives,
Pattidla-ond even from as far notth as Ludhidna, and are kept grazing
there until the gress dries np, when they are driven northwards heme:
again. Counsiderable fees ave paid-to the Bikiner State and local anthori-
ties for permission to pasture and water these herds of cattle (gol):
sometimes as much s Rs: 2 pet bullock for grazing and Re. 1 fer’
watering ; but- commoner rates are 8- annas for grazing and 4 annas
for watering., The growth of grosa on the Biké&uer prairies, like thas:
on the Birsd uplands, is wholly dependent on the looal rainfsll, and.
when, as in 1880, rain failé generally in that nvighbourhood, no grass:
is produced and no eattle are driven’ southwards. In such years of
drought little or no grass grows on the village commons aund the osmtile:
gre- left in dependence on the produee of the cultivated lwnd. Mr,
Oliver was-of opinion that the prairie was being brought under culti.-
wation too rapidly, and urged that in the interests of the cattle stepe:
should be taken. to check: the spreid of eultivation in the more advanced.
parts: of the disifict, and to resérvd a large arés in eack village as o
grazing-ground for the cattle, and similar proposals have recently agaiu-
been made; But however desirable such arrangements may be to keepr
wp & supply of fresh' green fodder in ordinary times, they would have
little: effsot in protecting the eattle from starvation in yeare-of drought ;
far i such: yeard the unoultivated. land produoces slmost nothing, and
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indeed up to a certain limit vot yet nearly renched in Sired, enitivation
aotually increases the produce of fodder, and especialiy of storenble
fodder, aud thus renders the district better nble to support its eattle im
years of drought. The average produce of straw even on uuirrigated
fields may be estimated at four maunds per acre, which is mwch more
than the storeable produce of grass on the same land when wnoultivated ;
and even in a year of drought like 1880, when ihe grass-wastes pros
dueed almost nothing, the cultivated land was estimated to have prow
duced from two to three maunds of fodder per acre. Pdia too, which
is considered ome of tne best: fodders, grows more plentifully on eul-
#ivated than on uncultivated land. Considerable efforts are made by
the people. to store up fodder for their ecattle. Some crops, such as
tarnips, gwir and moth, are cultivated chiefly for the fodder they
give, and care is taken to gnther and store not only the produce of
these arops, but the straw of barley, wheat, jawér and even bijrn, stacks
of which may be seen in the fields and about the homestead of almost
every villnge. Pdla and some of the better grasses are slso cut and
stored. It seems that greater care is now taken than formerly to
store fodder in these ways and preserve it for seasons of droaght, and
that the experience of the last two or three sonvcities has taught the
people to use every arvailable mneans of storing fodder agninst such
seasons. But as a rule all that they can do is to store up a quantity
sufficient to support iheir cattle during the dry menths of the hot
weathar, when there is no green food available and the cattle have ta
be supported wholly on the stored fodder. This gets exhausted to+
wards the end of June, and if the raims then fuil sud no grass springs
up, the cattle are left without food, and numbers of them die. Yat,
except perhaps for a short time after one of thewe recurring scareities,
the district has always more cattle than it requires for agriculture, and
can afford to export a large number of young bullocks. If the
peasants of the district were to reduce their stoek of cattle and broed
fewer, the supply of fodder would be sufficient to muppurt a largew
proportion of them through a drought, and the loss of cattle from stars
valion in a senson of scarcity would. be emaller, but then their surplus
stock and their profits from the sale of young cattle in ordinary
seasons would be less. Cattle-breeding in such a country is a very specus
Jative business, and the peasants seem to find it more profitable in the
long-run to allow their cattle to multiply up to the limit of subsistemcs;
that is, up to the number which can be supported by the year's fodder
oetil the usanl season for a new growth of grass, and to take thei#
chance of the rains failing. If the rains come as usual, the speculav
tiop is a success, and the cattle are safe for another year ; if they fail, the
epeculator loses his profits and some portion of his capital, but one or
two good seasons scon make it up to him again, It is met improbable
that improvemeants in the methods of storing fodder wonld be utilised
by the Birs4 peasant not so much in guarding against the consequences
of drought as in multiplying his stock still further, and taking his
chance. of the rains as hefore ; and this is perhaps in the circumstanees
the most profitable way of condmotimg his trude as a cattle-breeder.
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It is probable that, whatlever improvements in the way of storing fod-
der and increasing its supply be made availablein Sirsé, there will
slways be great mortality of cattle in aseasons of drought. Btill every
iucrease in the supply and improvement in the method of storing must
tend to some extent to render the food-supply of the cattle less pre-
carious and te diminish the mortality in droughts, while the increase
in the value of cattle makes it better worth the owner’s while to take
precautions to protect them from starvation. There canuolbe a
doubt that the district is mueh betier off in this respect than it was.
The anaual produoce of fodder is increasing, instead of diminishing, with
the spread of cultivation, and if the number of cattle in the district is
now fewer than it used to be (which I doubt), the mortality in a season
of drought is much lees, as they are less dependent on the precarious

roduce of the prairie and have larger stores of fodder to supplement it.
?t is probable that the drought of 1880 which caused hardly any
deaths among the cattle would itwenty years ago have killed a consi-
derable proportion of the total numher. :

I am also inclined to doubt whether, asa Mr. Oliver reported, the
breed bas really deteriorated in quality. At thbe time he wrote the
cattle seem to have been suffering from a series of bad years and to
have been greatly subject to starvation and disease. For a number of
years now disease has not been seriously prevalent and the fodder-aup-
ply bas not been so precarious as it was. The herda are certainly not
yet so small as to lead to any deterioration from breeding-in. It is
possible that the natural grasses developed a better breed than the
straw and leaves of cultivated crops, but nearly half the area of the
distriet is still virgin prairie, and there are boundless stretches of grass-
land within easy reach in Bikaner. Perhaps the good quality of the
breed of this Lract is partly due to the frequent droughts which killed
off the weaker animals and thus exercisﬁ a sort of nataral selection
leading to the survival of the fittest ; and this principle is atill at work.
It is true that the Musalmans of the Satlaj have an inferior breed of
cattle and that thosa owned by the Béigris and Musalmébns of the
uplauds are only of fair quality, but the breeds owned by tbe Sikhs
and the Arafns are excellent, and finer bullooks than they have are
seldom to be seen anywhere. The demand for Sirsa bullocks and the
prices they fetch show no signs of falling off, but the contrary, and this
would seem to show that the breed is at least as good as it used to be.
Bome attempt has heen made to encourage artificial selection for
breeding purposes by offering prizes at the Sirss Cattle Fair for the best.
snimals and by introdacing good bulls from the Hissér Cattle Farm,
and although the progress made in this direction has as yet been
little, there are sizns that the peasants are learning to appreciate the
sdvantages of artificial selection sufficiently at least to prevent the
breed from deteriorating.

199. The number of camels m the district

 Camels. in 1880 was as follows :—
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. Aoour Caiwers, | Youna Camsrs,
Assessment Circle - Torav.

Male. { Female.,| Male. | Female,

Béoar res 823 1,208 486 849 2,859
Niali oo 712 993 455 281 2,441
Rohi - e | 2,242 4,981 1,898 1,201 110,422
Utér vos 234 705 184 135 1,358
Hitar we | 24 as 10 10 82

Total of district | 4,185 | 7,925 | 8,188 | 1,089 (17,162 -

This is a much larger number than had aver baen returned befpre,
Camels are kept abiefly in the Dry Tract by the Bégiis who nsg them
wot only as bessta of burden, but do their plonghing with them glso,
Taking young and old together, there are 7,268 ipale camels to
9,894 female, the reason for the difference bejpg that male camels
are waore readily sold than the females which are kep for breeding
purposas, In 1878-79, during the Afghan War, orders were
isesed {0 impress eamels and wsend them to the front, and
eamel-ownera to escape impressment prompily seut their camels
into Bikéner, so that the number returned as iu the district was only
1,099. The number required was therefore distributed over the villages
of the district in proportion to their assessment, and egch was required
to produce so many whether it had them or net. The pensanta of most of tha
villages had to buy the camels, which they took to the talisil and made over
to tha tahsfldar, Few of them ever returned and most of thosa that dis~
appeared were never paid for. If the 2,792 camels thus impressed be taken
ot Bs. 70 pach, it seems that the first Kabul eampaign oost the Sired
pensants in camels alone nearly two laklie of rupeea—a Jarge con-
tribution to the expenses of the war, For the second campaign 915
ecamols were bonght by Government in 1879, and 975 in 1880, making
a total drain of 4,882 in three years. These camels were all supplied
through the Deputy Commissioner of Sireé, and thengh many of them
came from Bikéner, the numher of camels in the district must have
been muoh reduced. Yet it was after this drain that we enumerated
17,162 in the district. The average price paid by Government was
Re. 77 in 1879 and Rs. 97 in 1880, and the total priee paid from the
Sirsi Treasury for camels during the two years 1879 and 1880 waa
Rs. 1,65,000. The circamstances were exceptional, and ordinarily :the
number sold out of the disfrict and the price paid are much less. Very
fow camels are sold at the Birsd Fair, and the average price is only
from Ra. 50 to Re. 60. Baut it may be estimated that on an average
of years about 1,000 camels are aunually sald out of the district at an
average priee of Rs. 80, giving a total value of surplus camels of
Rs. 60,000 per apnum. The Bigris have often very good riding

w
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camels which ean go eight miles an hour for several hours at a time,
or travel 70 miles at a stretch, SBuch a camel fetches Rs. 150 or more,
but an ordinary male camel fetches from Ra. 70 to'Rs. 90, and an
ordinary female from Rs. 50 to Rs. 80. A camel begins to work at
four years of age, and a female gives her first young ia her fifth year,
after thirteen months of gestation, and bears five or six tiines at
intervals of two years. A camel’s lifetime is considered to be 15 or
20 years. An ordinary camel-load is 6 maunds. Comel’s milk is
often consumed as food, and the hair (jat) is shorn and made into ropes
and sacks. When a camel is in full work, he sometimes gets 2 sers of
grain and 15 sers of moth or leaves daily, but ordinarily he is
turned out into the prairie to pick up what he can find. Although camels
are sulject to many disenses, they eat almost any kind of plant and
can live on food that does not support horned cattle, and are not like
them liable to die off in great numbers in times of scarcity, so that in
this diatrict they are not so precarious a property. ,
Ambong the numerous ailments to which camels are subject the fol-
lowing may be noticed :—1In bdo-bdja the eyes water badly and sometimes
the animal cannot raise his head or move his legs. The part affented is
branded, or he is given 4 sers of sugar in 4 sers of sweet oil, or
is bled below the eyes. In hubbf the neck swells and the mouth waters
and the animal ceases to wag his tail. The diagnosis is made by
applying fire to-the animal’s tail ; if that does not canse him prin he has
certainly got Aubbi. The proper medicine is hedgehog soup, made by
botling a hedgehog in water with a pound of red pepper ; another medicine
is n solution of roasted salt. Kupdlfis supposed to be due to a growth on the
brain which causes the canel to keep bis head constantly raised in the
air, The cure is branding the head, which causes the growth to burst
and the wmatter to come out through the ears. In ras the camel’s hindlege
get quite stiff and he becomes lame; the legs are pounlticed and oil is
given as a medicine. In pdtlf the canel’s nose gets filled with blood so
that he cannot breathe properly : it is cnred by clearing out the nostril
with the fingers or by drawing two lines over the uose with a heated
iron.
200. The nnmber of horses and donkeys

Hoarses and donkeys. was returned in 1880 as follows :—

AT e —— —

Assessment Circle. | Hornes, Mares, Ponies, ﬁi:‘:: yt Total,
Bégar e 52 166 52 425 68gs
Nilf ... ae 144 288 621 4 887 - 8,780
Rohi avs 428 488 185 2,627 8,668
Utif alill e 61 ll 14 92 170
Hitér . vee 60 253 88 ' 833 1,234

* Total of distriet... 747 1,183 810 8,564 11,404

The distinctiou between horses and ponies is not trustworthy. The
horseflesh of the district generally consists of wretched litile ponies, some of
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which, especially nenr Fizilk4, are used for carrying burdens ; bunt some
of the Sikhs and Musalméns of the Rohi have fairly good iares, and the
breed kept by the Bodlas in the Satlaj Hithr, especially those of Bahak,
is famous in the neighbourhood for its excellence. Some 50 pouies are
annnally sold in the Sirsd Cattle Fair at an average price of from Rs. 15
to Ra. 20, and this may be considered the average price of the smaller
ponies, An ordinary Sired mare fetches about Rs. 100, and one of the
Bodla breed will sometimes fotch as much as Ra, 200. A inare is said-
to give her first foul at four years of age, after eleven months’ preg-
nancy and to give 8 or 9 foals at intervals of two years, and a horse’s
lifetime ie considered to be 18 or 20 years. A good horse gets 8 sers
of gram and 12 sers of fodder daily, and a pony half as much.

The following disenses are described by the peasants as those to
which horses are linble. Sul is due to excessive heat or cold, and its
chief symptom is a severe pain in the stomach; it is often fatal; the
remedies are a solution of molasses and blang, or a mash made of
Udjra aud moth. 1n sémak the horse saddenly falls down and becomes
senseless ; the care is to kill a fowl or a goat and let ite warm blood
flow into the horse’s mouth ; but if this cannot be done quickly, it is
sometimes sufficient for a man to take off all his clothes and strike the
horse on the forehead seven times with his shoe. I[n kAud the horse’s
throat swelle and gets sore; the cures are to poultice the throat with
a mixture of jawdr flour and sweet oil, or to steep a little raw cotton
in the milky juice of the £k plant and trace a line with it from the right
side of the horse’s neck to his hind qnarter, and then say *come ont
here”; but the disease is often proof against this charm, and the horse
dies., Khdrish or itch ia said to be cuused by eating wet moth or gram
leaves. Itis cured by administering halls made of barley flour mixed with
the flesh and soup of & crow boiled with all his feathers on ; or with the
moistare got from the fresh dung of a buffulo that hus never calved by
squeezing the dung in n blanket; or with the remains of a few ponude
of young locusts which have been kept shat up in a jur for some daye,
Kandr or cough is cured by causing the horse to inhale the fumes
of blue cloth burned in & nose-bag or by blowing a mixture ef ground
ginger and sugar into the horse’s nostril through a tube. Sard garam
ia brought on by allowing a horse to cool too quickly when he is hot, and
is shown by his legs getting stiff and swollen so that he is unable to watk
properly. One cure is to bleed his palate and rub ealt into it and ano-
ther is to shnt him up in & warm stable, rub him well with a mixture
" of ginger, pepper, sweet oil, 8&o., and eover him with blankets to induce
perspiration.

There ave very few maules in the district. The donkeys are
owned chiefly by the Kumhars who nse them for earrying burdens pan-
nier-fashiou ; but maay of the wandering tribes, such as the Ods, keep
donkeys to carry about their camp equipage. The Bodlis of Hasta have
a good breed of donkeys which sometimes fetch a high price, but the
ordinary animal sells at from Rs. 10 to Rs, 15. A burden-carrying
donkey sometimes gets § sers of chopped straw daily, but often he has
to feed himnself on the common.
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201, The bumber of sheep and goats

Sheep and goats. wag returned as follows in 1880 :—

e e —— ——— — ——— ——— —  — ——— ———— — —— g}
Axsessment Cirols. Bheep. Gonta, Total.
Bigar - vee 3.031 _ 4.549 8.480
Nah e vee 25,587 17,088 42,625
Rol{ see v, 89,307 22,084 75,301
Ut" e LT X 7,9m 2,8% l‘hsso
Hitér - 5,846 - 1,218 7.059
Total of diatrict ... 96,661 - 4LT74 r 144,435

Sheep are chiefly valued for their wool, and goats for their milk.
There are two breeds of sheep : (1) the short-ear (nikkekanndle), kept
chiefly by the Bigris of the Bagar or Thali, which har s fine white
fleece but gives little milk; and (2) the long-ear (lambe Ranndle), kept
chiefly by the Musalméins and near the rivers, which has a coarse fleece
but gives a large quantity of milk. It ia said that if the ram (chatr£) is
nllowed to mix Wiﬁl the flock (ayyar) the ewes lamb twice a year in April
and November, but the owners generally tie up the rams so that the ewes
may not lamb in November just before the cold weather. Sheep are
said to give lambs in the second year after six monihs” gestation, and to
give a lamb every year for seven or eight years. The lamb iz allowed
most of the milk for the first two months, and for the remaining four
months that the ewe gives milk the owner takes most of it for his
own consumption. The Musalmins somelimes eat mutton, and & large
number of sheep are annnally sold to dealers (Sepdré) who take them
away to Firozpur, Ludhifna and other places to the north. The
usnal price of a sheep is from Re. 1 to Rs. 8. Sheep are clipped with
shears (kd? or katfri) twice s year in March and October and give
about half & ser of wool ench time. The BAgris, espeeially the
Bishnois, often wear woollen clothing and generally have goed warm
blankets made from the wool of their own sheep; but a lrge

uantity ‘of wool is annually exported from Fazilkd to Kardchi:

:(lln 1848 wool sold at Rs. 5 per mannd; now longear wool sells
at Re. 18 or 18 per maund, and short-enr wool at Rs. 25 or 16,
and the finer qualities sometimes fetch as mach as Rs. 86. Say tbata
fourth of the wool produced, or about 500 mammds, is annually
sold out of the district at an average price of Rs. 20, this gives
Re. 10,000 as the aunual income from the sale of surplus wool}
and say that 8,000 sheep are annually sold out of the district at
nn average price of Rs. 1-4, this gives another Re. 10,000 as the
income from the annual rurplus of sheep. :

Goats are said to give a kid iu the second year after six months’
gestation, and to continue bearing at intervals of a yenr for six or
seven years, A goat gives milk for six months, and after the first
two months most of the milk is taken for household consamption.
Goats ‘are often killed for food by the Musalméns, and large
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numbers are annunlly sold out of the district to dealers from the
north at prices ranging from Re. 1 to Re. 3. They are shorn
once & yewr in April, and the hair (jet) is made into ropes and
encks (dora or chhats). The quantity yielded by one goatis about
a quarter of a ser. Say that 4,000 goats are annnally sold ous
of the district ut an average price of Re. 1.8, this gives Rs. 6,000
s the anoual income from surplus goats, :

202. Thereis nota pig, wild or tame, in the whole district.
' Other domestis ant ‘Fowls are kept' by the Chihras, but they are
mumoz‘;ﬁ * considered unclean auimals, and the ordinar

‘ Hiada peasant will have nothing™ to do wit
them. Dogs are common about all the villages and often dttach
themselves $0 a particnlar mnster whose house they watoh and
whose scraps they get, but more often they have no one master
and keep to a particular village or quarier of a village, and fiercely resent
the intrusion ef a stranger of their own speciess s0 that ina
Sirsd village the very dogs are hereditery. Domestic cats are
rare and so are pets of gll kinds, though sometimes a small monkey
may be seen chained in his master’s courtyard or a tame ante-
lope going ont to graze with the village herd. ’

The number of ploughs is returned as 84,286. If a plough
wers allowed to each adult camel and to each pair of bullocks, the
number would be 890,749, and as there nro many extra camels
and bullocks the two sets of nnmbers are not inconsistent. Aceord-
iug to the enumeration there is a plough to every 830 nores of
cnltivated area.

Value of the live-stock 203. The wvalue of the live-stock in the dise
and moveables, trict may be estimated as follows :—
Number, Average prios, Total price,
’ -m. ' ' h
Bullocks 55,379 " %0 1,861,870
Cows o o 56,113 20 1,122,260
CI|||'BI ey ser “,7” 'o “7-6(:”
Mbale Buffaloss rer aae 4.608 15 69,570
Mill‘]l Buﬂl‘m ved e 15.262 ‘0 . 810"80
Adult 0‘m"l‘ ey e 13,060 60 728,“
Young Oamels - o 5,108 © B30 153,060
Horoer, Mares and Ponies ... 2,540 50 148,000
Mules and Donkeys o 8,564 13 109,768
Shesp and Gonts ... et 144,438 ik 216,653
Total value e e . 5,259,361

- This givea the value of the live-stock of the district as more than
half a erore of rapees, that is about Rs. 80 per sonl or Ra. 100 per
family, Itis diffioult fo estimate the value of the houses, farniture, .
implements, ntensils, clothes, ornaments and hoards -of cash of
the people, but an unusually large proportion. of them have better
clothes and utensils than an Indian peasant ordivarily possesses,
snd as for years the value of the exports has far exceeded that of
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the imports, and the differenca has been paid in précions metals which
must still he in the district in the shape of ornaments or hoards.
of cash, it seems safe to estimate that the moveable property of
nil sorts of the inhabitants of the Birsé distriet, if converted into money
would fetch over a crore of rapees or say a million sterling, almost the
whole of which hnsbeen produced within the lnst 50 years. This would
give Re, 200 as the average value of the moveable property of a.
Sirsd peasant family.

~ 204, Besides the grass which feeds thail;‘ cattle ]t.he peasants derive
. : bnt little income fromm the waste. Near

Miscellaneons produce. the larger towns and villages some liitle
profit is got by the snle of wood for fuel, and sometines when
badly off a proprietor will sell n tree for'a few rupees, but the total
income from this source is small. The fruit of the kair and van is
largely enten by the poorer classes, but is hardly saleable. On the-
Ghaggar the khas or roots of the panni grass are dug up to be made-
into tatties and its stems are used for thatohing ; and on the Satlaj the
sarr grass is used for a great variety of purposes. The owners of the
land sometimes sell the contract for the sarr for R, 50 or Re 100, or
charge a small fee for the right to dig up the khas, but the total income
from this source is small. In a few villages some little income is
derived from the safii 'burilla) grown in the waste, but on the whole not:
more than Ra. 1,500 per annum, A few villages derive a smnall income
from a charge on the right to dig kankar, and sone others from the sale
of the right to manufacture ealtpetre, but the amount so realised is small,
and rights to such mineral products are not taken iuto account in
assessiug. -' '
205. The annual gross produce of the dis-.

Jotal sunual produce. trict may then be estimnted as follows ;:—

- Ras.
Value of grain vee 28,30,000
Valuoe of straw oo - 8,839,000
Surplus cattle ore .o ' 2,00,000
Surplus ghi ves . 80,000
Surplus camels . 60,000
Surplus sheep e v : 10,000
Surplus wool ves s ' 10,000
Surplus goats eee .us 6,000
Miscellaneous 5,000

Total Ra. e | 80,40,000

Thus the average value of the annual gross produce of the district
may be estimated at over thirty 16kha of rupees, or nearly eleven.times
the total new assessment. The estimate might be swelled by taking
iuto account the milk, ghi, wool, &o., consamed within the district, but
enough Las been said to give an idea of the total auuual produce of all
kinds. _



