Weather and Crop Instability in the Dry Region of Rajasthan

Introduction _ N _

Low and unstable crop production has been a chronic problem of agriculfuce in the dry
region of Rajasthan, whick is spread aver 11 north-western districts and covers nearly
three-fifths of the State. This paper, after reviewing briefly the weather vadability and
the principal source of crop instability in the region, discusses the yield variability of the
principal erops of the dry region. This is foltowed by a discussion of certain other features
of crop instability, which fend to reduce the effectiveness of the measures adopted by
the desert fagmers to minimize the impact of instability and uncertainty in arid agd-

cultuje. The crop yicld data for 15 to 17 years perfaining to 11 arid districts of Rajasthan
have been used. :

Weather Variability

Because of the largely subsistence and primitive character of crop farming in most
parts of the region, market and technology seldom act as sources of instability and
uncerteinty in ard agdeulture, On the other hand, weather conditions, particularly
rainfall, are so unstable that wide fluctuations in crop vields are inevitable, _

Table 3.1 summarizes the behaviour of rainfail during the last 45—76 years in different
districts, indicating the extent and variability of rainfall. This variability, if viewed in the
context of the neghigible irrigation facilities and overall moisture deficit indicated by
aridify index prepared by using Thornthwaite’s methed of climatic classification [Krishnan
and Thanvi, 1969], can give ample evidence of the fluctuations in rainfed agriculture,

At the same time, however, it may be noted that the above calculations, based on
annual averages, do not throw any light on the distribution pattera of rains during the
crop season, which is 2 more relevant factor for evaluating the impact of weather (rains)
on crop instabiity, Information about weekly behaviour of rains during the crop season
can serve the purpose better. The meteorologists have analysed such information for
different meteorological subdivisions of the country [Mallik and Govindaswamy, 1963].
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TABLE 3.1

BEHAVIOUR OF RAINFALL IN RAJASTHAN
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We can profitably make use of the same: The results are, however, available for the region
as a whole rather than for the individual districts.

According to the study cited above, if 2 wet season is interrupted by four or more
consecutive “drought” weeks (that is, when the rainfall is equal to half of the normai
rainfall — 5 millimetres or 0.2 inches or less) it creates a “drought™ condition damaging
crop prospecis. Such droughts can occur at the time of commencement of the wet
season, in the middle of the wet season, or towards its end. And droughts have beea
named accordingly. The analysis of weekdy rainfall data for 47 years, ending 1955,
indicates the following probability of droughts in the arid zone. Eaily droughts — 13
per cent; mid-season droughts — 22 per cent and late dronghts — 11 per cent.

In other words, in the arid region of Rajasthan crop production is likely to suffer
more than four times in a period of 19 years because of: (1) delayed sowing or complate
prevention fo sowing due to early droughts for more than once in 10 years, (2) retarded
ceop growth or complete scorching of standing ¢rops due to mid-season droughts for
raore than twice in a period of 10 years, (3) withering of otherwise promising crops due
to late droughts more than once in ten years. :

The situation described above is broadly supported by the records of scarcity and
famine conditions in the arid region [Fodha, 1968].

Instability of Crop Farming

Despite the highly undependable weather conditions and general unsnitability of lands
for crop [Todha, 1970f in most parts,! crop-raising js the principal form of land use in
the region. For the region as a whole nearly 58 per ceni of the area is put under the
plough. Of cousse, the area under the plough differs from district to district but in the
region as a whole, it has been increasing since 1951/52 (that is, the year since
the authentic records of land utilization are avaitable) [Swaroop, 1966].

An obvicus censequence of raising crops in violation of soil and climatic considera-
tons in the dry area is low and highty unstable crop yields, This 1z apparent from the
levels and variability of yields of principal crops in the region. These crops jeintly
covering more than 90 per cent of the gross cropped area (average of 5 years ending
1965/66) of the region ate bajri (59.73 ger cent), kharif pulses — including moth, mung,
gowar (21.34 per cent), jowar (4.69 per cent), and sesamum (5.72 per cent). (See Table
3.2.) The rest of the area is covered by other minor crops and their individual share in
-the cropped area of the region as a whole does not exceed even 1 per cent [Jodha and
Vyas, 1969]. Of course as revealed by Table 3.2, the relative position of these crops
vares from district to district, The combined area under the four crops vares from
42 per cent of the gross cropped area in the semi-arid district of Sirohi to 96 per cent
in the extremely dry district of Bikaner, The average yields of these crops also show
considerable inter-district differences.

L. According to soil scientists and conservation experts neafly 79% of the land in the region could
be put under tand classes VI and VI {according to the FAQ uge capability classification of lands
- for consegvation purposes), which aze suitable for pasture developrent and would be exposed to -
severe erosion if ploughed. :
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YIELDS AND YIELD YARIABILITY OF PRINCIPAL XHARIF CROPS IN RAJASTHAN

TABLE 3.2
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TABLE 3.3

EXTENT OF DEVIATION OF ACTUAL YIELDS FROM NORMAL (OR MODAL) YIELDS
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Calculations are based on the districtwise area and production data of ereps for 17 years ending 1967/68.

Notes:

+)

Deviation in positive direction.
{(~) = Deviation in negative direction.

. AT) = Total of the 1wo.

7 crop years =187) chservations. -

Figures in parentheses indicate the observations mentioned as percentages to the total (11 districts X 1

Sources: Rajasthan {1951/52-1955/56].

Rejasthan [1956/57—1987/68].
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The ‘extent of yield instability is indicated by the coefficient of variation of crop
yields ¢aloulated from the vield data for 15 years ending 1965/66. The values of co-
efficient of variation vary fiom 28.68 to 76.89 in the case of bajri, 27.03 to 59.33 in the
case of Kharif pulses, 4199 to 250.32in the case of]owar, and 31.97 to 91 85 in the case
of sesamnnen in different districis.

Fuither, it may be added that where agncu.ltu:e is charactenzed by wide ﬂucmauons,
the average yields (which formed the basis of the above caldulations) do not represent
the. nor:mal vields. In fact there is a substantial gap between average yields and modat
yields (indicating normal yields) of different crops. Hence a more meaningful picture of
crap instability can be:had by examining the deviation of. actua.l ylelds fmm nolmal'
‘(or modal) vields of different crops in different districts.

Table 3.3 presents the extent {o which -actual ylelds deviated from nnrmal ylelds
during the period of 17 years ending 1967/68.2

. During the 17 years for ail the 11 districts, in nearty 58 per cent of the totat (17X 11

= 187); observations the actual bajri yields deviated (on positive or negative side) from
nosmal yield by more than 30 per cent. The deviation of such magnitudc was in 48 per
cent of observations in the case of kharif pulses, followed by sesamum (55 per cent),
and jowar (58 per cent). The deviation exceeding 30 per cent of the normal yield on
the negative side was found in more than one-fourth of the observations in the case
of each of the four crops. The severity of yield instability is further indicated by the
fact that in 30 to 40 of the observations {in the case of different crops) the actual yields
deviated from normal yields by more than 50 per cent.

Tncidence of Instability -

The foregoing discussion tells only a part of the story of crop instability ir arid agni-
culture. There are certain other aspects of the problem which rendered even the time
honoured devices of the farmer o adjust to instability and uncertainty in agriculture
lese effective.? These aspects relate to incidence of instability in terms of time, space,
etc. [Sch.lkele 1950].

2. Mod_al yields were found for different crops for individval districts. The extent of deviation of
actual yields from modal yields was then calenlated for individeal districts. The results thus
obtdined for different districts were pooled and a consolidated picture of the same for the region
as a' whole was obtained and has been presented (in different forms in Tables 3.3 to 3.6). The total
number of observations in the case of each crop thus came to be 187 (11 districts muttiptied by 17
crop years from 1951/52 to 1967/68).

3. Some of the mpmtant devices adopted by ﬁ:e desert farmer to minimize the impact of crop
instability and uncertainty are as follows:

(1) Diversification of farm enterprisas not on]y thzough cultivation of more crops but by adoption
of mixed famning (where cattle, sheep, goat, and camel maising is pmchsed along with crop

. ralsm,g) it a common practice in the desert areas.

(2) Migration of animals for grazing and of hus both as lab and 28 f {to cultivate
_the leased-n lands or undertak.e custom work during the season)} in the neighbouring areas or
districts which have better rains during the year it another practice adopted by desert fammers
fa.oed with poar crop prospecis in their own Tocality.

()] Resenre maintentance {of both fodder and food grains) is another apold means uf secunty
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The Tmefnmdence o

It is the time incidence of poot- years: tather than the amplitude of yield ﬂuctuat:ons
that creates serious economic problems. The occurrence of poor yields in a sequence of
2 or more years tends to restrict-the ‘farmers’ capacity to \\nthstand t.he scarcny situation
by meass of inventory and reserves management.

An idea of the iime incidence of instability can be had by cbserving the sequence
of years with below normal crop: yields. Table 3.4 presents the distribution of total
observations with low {below normal) yields according to the yield position (noomat,
above normal, and below nommal) in the years which followed them. Accordingly 44—
58 per cent of the low yield observations in the case of different crops were followed
by one or more low yield years in succession. The low yield observations followed by
2 and 3 years with low yields in succession constituted 10—16 per cent and 29 per cent

“of the total low yield observations respectively. This indicates that continuance of poor
crop conditions for successive 3 'to 4 years is nor uncommon in arid agriculture. Obviousiy,
in the face of such situations the farmers’ defence system agamst crop instability and
uncertainty is bound to collapse. i

TABLE 34

DISTRIBUTION OF LOW (BELOW NORMAL) Y[ELD OBSERVATIONS ACCORDING TO YIELD
POSITION _

Nusnber of low yield obsetvations foliowed by
Crop Years of " Total
“normal/higher . Ye§m of low yields
yields One - '_Two Three Four
B 37 19 9. ! _ 56
i (56.06) (28.80) (13.63) (1.51) 100
- 27 21 10 6 o 64
Kharif pulses (42.18) (3280) (1563) (9.39) (100)
Sowas 41 26 9 4 L 80
(51.25) (30.25) (11.25) - (500) (1.25) (100)
37 23 7 4 b 73
Sesamum (50.68) (BLS1) @58y (547) (276) | (100)

Notes:  Figures in parentheses indicate percentages,
Sources: Rajasthan [1951/52-1955/56],
' Rajasthan [1956/57—1967/68].

against uncertainty, The desest fammer also adopts 1he same to t.he extent permitted by
wicasional bumper crope.

WEATHER AND CROP INSTABILITY st

Incidence Over Space and Crops

The  desert farmers’ pesition is further weakened because the phenomenon of low
yields m a year is racely. restricted to one small area or one crop; indeed low yields are
universal in the sense that: (1) they affect vast {racts and areas having physical contiguity,
(2) yields of all the crops are Yow. Tables 3.5 and 3.6 bear this out.

Table 3.5 presenis the number of observations (during the whole period under review)
accordmg to the number of contiguous districts affected by ldw crop yields. There were
& observations when 2 to § contiguous districts (during one or other year) simultancously
had below normal yields of bajri. The comesponding number of observations in the case
of kharif pulses, jowar, and sesamum crops were 13, 10, and 7 respectively. The number
of absérvations when 6.to 10 contiguous districts were simultareously affected by below
normal yields ranged from 1 to 6 in the case of different crops.

The; phenomenon of widespread low yields simultaneously covering a large num.ber of
contiguous districts poses the problem for desert farmers’ adjustment system to local
scarcity through migration and custom work in the neighbousing areas and districts.
Ia such situations the advantage of spatial mobility in livestock farming (2 component
of mixed farning in arid areas) is considesably reduced. Thus, diversification of farm
enterprises as a remedy against uncertainty in farming is tendered less effective.

The farmers’ adaptability to uncediainty by keeping flexibility in farm production
organization through diversification is further restricted because the yields of all principal
crops (and even pastures and grazing lands), generally move in the same direction. This is
lfustrated in Table 3 6.

Accordmgly, the observations when bajri alone showed low yield constituted only
15 per cent of the total observations of low bajei yield. The rest of the observations
indicated that low yild of bajei was accompanied by low yield of one or more of the
remaining crops too. A similar situation was found on other crops where 71-91 per cent
of their total low yield observations indicated that the phenomenon of low yield simmul- -
taneously affected more than one crop. Thus, ircespective of the relative yield differen-

TABLE 35

D[STR]BUTION OF OBSERVATIONS ACCORDING TO NUMBER OF CONTIGUOUS HMSTRICTS
AFFECI'ED BY LOW YIELDS "

(over l‘._F yea.rs)

Nember of ebsgrvations when contiguous districts with low yields numbered
Crop Two  Thiee Four Five Six Seven Eight Nine Ten
Baist | s 2 2 1 2 1 — 1 -
Kharifpukes | 4 4 3 2 - - - 2 1
Jowar e 1 z 3 - 1 - 2 2
Sesamum 2 3 1 1 L2 - 1 1 2

Sources: Rajasthan [1951/52—1955/56]
Rajasthan | 1956[5?—196?."681 .



TABLE 3.6

DISTRIBUTION OF QBSERVATIONS ACCORDING TO NUMBER OF CROPS

SIMULTANEOUSLY AFFECTED BY LOW YIELD
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Rajasthan [1956/57—1967/68].

Sources: Rajasthan {i951/52-1955/56],

fiads, when the yield rates of all the principal crops move in the same direction, diversifi-
cation Lhrough the adoption of more crop enterprises ceases {o be an effective meﬁlod
to defend against the crop uncertainty.

Remedial Measures

The: situation described above tends to make the economy of the desert farmer highly
precarious. Since the principal source of crop instability is vacability of moisture for
plant growth, the best remedy to mitigate or at least minimize the instability of farming
is the provision of irrigation facilities. A comparative study of the two districts falling in
the same soil-climatic zone, namely, Ganganagar (with 36 per cent of cropped avea undec
irrigation) and Bikaner (with 002 per cent) supports this view [Jodha and Vyas, 1969].
But asit is clear from Table 3.1, the extent of irrigation in most of the azid districts is less
than even 5 per cent of the gross cropped area, and most of them do not have bright
prospects for increasing the irrigated area in the near future; irrigation as a solution to
the problem of instability therefore does not hold much promise.

The second best alternative to minimize the variation of moisture availability, through
preverition of loss of usable moisture, is provision of conservation measures like bunding,
sheltef-belts, and windbreaks, etc., the efficacy of which in raising and stabilizing pro-
duction within the given rainfall conditions have been proved by experiments conducted
by the Central Arid Zone Research Institute. But since most consecvation measures imply
some sort of control or discipline in the matter ¢f land use practices, the measures do not
fit well in the prevailing system of farming. The scant attention given by the desert farmer
to conservation measures is amply revealed by the siructure of fazm capital. According io
the Reserve Bank of India surveys and other studies, the conservation measures (as farm
assets) accounted for less than 4 per cent of the total capital formation by the cultivators
during different years in the different arid districts [Jodha, 1971]. However, the situation
needsito be changed in the interest of higher and stable crop production in the arid areas.

Yet anothey alternative for imparting stability to arid agriculture is massive adoption
of native perennial grasses like sewan (Lasiurus scindirus) as regular crops in drier parts
of the region. These grasses are not only more adapted than other crops to the desert
conditions of the region [Dhabadgao et al, 1963] but they can strengthen the foun-
dations of livestock farming, particularly pasture-based sheep and cattle raising which are
inherently more stable enterprises and have comparative advantage in arid areas. But this
switch over to grass farming and consequent specialization in livestock farming dernands
far-reaching structurzl changes, including proper marketing arrangements for animal
products, etc., which are almost non-existent at present.
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