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Effect of Drought on Kharif Foodgrains Production : A Retrospect and Prospect

J Venkateswarlu

Central Arid Zone Research Institute, Jodhpur— 342 003 India

Abstract The effect of drought on foodgrains production has been assessed on the national scale
as well as for individual crops, taking state as a unit. But these are post cropping analyses.

An early warning system was developed by Steyaert et al. (1981) to assess the effect of drought on
faodgrains production. The model evolved by Doorenbos and Kassam (1979) on “Yield response
to water” can be used for assessing the proportionate of the potential achievable based on the
rainfall as it progresses in relation to the phenology of the crop.

In the monsoon foodgrains production, the percieptible effect of drought is more visible with rice
and coarse cereals grown under better endownments.

Some suggestions on tackling the high variability and almost plateauing that is taking place in
foodgrains production in kharif season are made based on the responses available with the
interventions (long and short term) at the goverment, farmer and researchers levels

Key words Drought, Kharif foodgrains production, Interventions, Tackling drought effects

During one of the favourable years (1990-91),
the total foodgrains production was 176.23 million
tonnes (Mts) of which 59.2 % was produced in the
monsoon (kharif) season. It is well known that the
precipitation during kharif season is 78% of the
total of 1100 mm in our country.

In this paper the effect of drought on kharif
foodgrains production is discussed in retrospect
and prospect in three facets. Firstly the concept of
drought and how it is being classified by the India
Meteorological Department (IMD) is presented.
Secondly, the various efforts made to assess the
effect of drought on foodgrains production is dis-
cussed. Finally the means to face or mitigate
drought effects are highlighted, ending with a brief
resume including some issues.

Drought .

Definition

Drought indicates dryness or want of rainfall
or water. There are three categories of drought as
follows :

Meteorological

A situation when there is a significant (25%) decyease from
normal precipitation over an area.

Agricultural

It is said to occur when the soil moisture and rainfall are less
adequate during the growing season to support healthy crop
growth and cause extreme crop stess and even wilt. This leads
to reduced productivity or even total loss of crops.

Hydrological

When drought is prolonged it leads to marked depletion of
surface water and consequent drying up of the reservoirs, lakes,
streams, rivers, cessasion of spring flows and fall in ground
water levels.

It is the agricultural drought that is of great
consequence in kharif crop production.

Classification

The Government of India (GOI) had been
using the concept of meteorogical drought only for
classifying drought occurrence in any given area in
the country. This leads to considerable anomalies.
For instance, the rainfall unless well distributed, is
inadequate in the arid Rajasthan, for growing a
successful crop of pearl millet. So a deviation of
25% from normal total precipitation has no sense.
In fact for 1991-92, the area affected by the two
classifictions are as depicted in fig 1 and 2. The
agricultural drought in relation to pearl millet has
been quantified based on th: moisture availability
(AE/PE) during different phenophases of the crop.
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Fiy - \gricultural drought situation over W. Rajsthan kharif season 1991 (pearl millet)



KHARIF PRODUCTION-A RETROSPECT AND PROSEPECT 3

The two figures give different interpretations. The
results arc as follows.

Districts affectd as per meteorological drought

Severe : Barmer, Bikaner, Jalor
moderate : Ganganagar, Jaisalmer. Jodhpur, Pali &
Sikar

Mild : Churu, Jhunjunu & Nagaur

Districts affected as per agricultural drought
for pearl millet
Severe : Jaisalmer, Barmer, Bikaner, Ganganagar, Jalorc &

Jodhpur

Moderate : Nagaur

Mild : Churu, Jhunjunu, Sikar and Pali

At the ficld level the agricultural drought clas-
sification and crop condition werc tallying.

Similarly even if there is a deviation of 25%
from an annual rainfall of say 1200 mm, a very good
crop of rice can still be grown if there is a good
distribution of the rest of the rain over a period of
3 to 3.5 months.

The IMD classified the whole country into 35
meteorological sub-divisions and give out the num-
ber of sub-divisions affected by drought. This may
give a wrong picture for the following reasons.

i. Each sub-division is diffcrent from the other
not only in terms of rainfall, but also varies
in the geographical area as well as  the
foodgrains production potential.

ii. The sub-divisions do not tally with the rain-
fallisohyets and are bound by the geographi-
cal boundaries.

Effect on foodgrains production and monitoring

Foodgrains production in the meteorological siub-
divisions : Furthcr examination of the foodgrains
production potential of these sub-divisions,. also

shows that different crops are important in“dif-

ferent areas. Taking district-wise data of 1983-84 (a
good rainfall year), the contribution of different
important crops in foodgrains production was es-
timated for each of the sub-divisions and their rela-
tive rating worked out (Table ,p

From perusal of these daia itbecomes evident
that for thc immediates appraisal, crop zonation

could be more relevant. While overall development
is very important to tackle the drought affects of
kharif foodgrains production, perhaps an emphasis
on the more important states would be meaningful
for the individual crops. In fact such an approach
was made by GOI through their special foodgrains
production programme (SFPP) launched in 1988.

Action plans were proposed for the identified
food crops in potential arcas, taking district as a
unit for planning. While identifying the potential
districts due consideration was given to :

- soil and rainfall conditions,

- dependable water availability through sur-
face and ground water schemes,

- technological packages available on the
basis of agroclimatic zones (cluster of dis-
tricts),

— existing levels of development and rates of
agricultural growth (e.g. fertiliser use, irriga-
tion potential created), and

— based on this analysis, 169 districts were
identified in consultation with 14 participat-
ing states. Accordingly 106 districts for
rice, 72 for wheat, 28 for maize, 20 for pigeon
pea and 28 for gram were identified.

In any case, for the more efficient use of the
existing meteorological data, the sub-division and
crops as suggested in table 2 be considered.

Present crop-weather review system

While reviewing the progress of monsoon and
the relative crop performance the Crop Weather
Watch groups at Central as well as State level have
primarily considered the rainfalll thus far received
and future possibilities as per probability analysis.
Further an attempt was made to classify a week
receiving 25, 35 and 40 mm as adequate to meet the
evapotranspiration demands for coarse cereals,

"maize and rice respectively. Pulses were grouped

with coarse cereals. In assessing the success of the
irrigated rice crop in command areas,the general
rainfall received in the catchment areas was taken
into account. The sensitivity of the crop to the
drought in different phenological states was also
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Table 2 Thrust areas for kharif foodgrains production .

Sub-division Important crops
Assam & Meghalya Rice
Gangetic West Bengal Rice
Orissa Rice, Finger millet
Bihar Plains Rice, Maize
East UP Rice, Maize, Pigeon pea
Plains of West UP Maize, Pearl millet, Pigeon pea
Haryana Pearl millet
Punjab Rice,Maize
Himachal Pradesh Maize
East Rajasthan Sorghum, Pearl millet, Maize
West Rajasthan Pearl millet
Gujarat region Pearl millet, Maize, Pigeon pea
Saurashtra Pearl millet
West MP Sorghum,Maize, Pigeon pea
East MP Rice, Pigeon pea
Madhya Maharashtra Sorghum, Pearl millet, Finger
millet
Marathwada Sorghum, Pearl millet,
Pigeon pea
Vidarbha Sorghum, Pigeon pea
Coastal Andhra Pradesh Rice, Finger millet
Telengana Maize
Tamil Nadu Rice, Sorghum, Pearl millet,

North interior Karnataka

South interior Karnataka

Finger millet
Sorghum, Finger Millet,

‘Pigeonpea

Finger millet

Région with 5% or more of the national production of the
particular crop has been included for thrust area identification

considered. However, much of it had been a
qualitative assessment.

Assessment of drought effects on foodgrains
production

Several quantitative estimates have been made
only after the rainy season comes to an end. These
estimates were successful, more so at the national
level.

Production as affected by rainfall and area of crop-
ping : The production of sorghum and pearl millet
were tested at national and state level based on long
term rainfall and total area, taking state as a unit
(Table 3). From the analysis, it is evident that the

productivity of sorghum is enhanced over years
only in Madhya Pradesh, east Rajasthan and
Mabharashtra besides a small area in Uttar Pradesh.
In all these cases the endowments, in terms of
rainfall and soil, are superior. Similarly in the case
of pearl millet, the yield increse was significant in
Gujarat followed by Maharashtra which again
proves the same point. In other words our crop
production technologies, as of now, are adequate
for the advantaged areas.

Coming to the effect of rainfall on production,
sorghum was affected only. in Rajasthan and
Gujarat while pearl millet showed effect in Gujarat,
Uttar Pradesh and Maharashtra. The overall effect
on the national basis was perceptible only with
pearl millet. This is to be expected as it is relegated
to poorer resource based situations.

Steyaert et al. (1981) model of for warning system :
But what is now needed is preparing ourselves for
the immediate future by developing a fore warning
system. Steyaert et al. (1981) have evolved such a
model for different crops for the south and south
cast Asia. ‘

Using this model the yield of kharif rice and
sorghum were estimated. The per cent explained
variance for important states are as follows.

State Per cent explained variance
Model Trend Weather
Rice
UP 9 56 23
MP 79 - 79
Orissa 87 32 55
Punjab 96 93 3
Sotghum
Maharashtra 85 7 14
Gujarat 87 7L 16
Tamil Nadu 75 37 38
Karnataka 84 - 84

From the above it is clear that weather plays a
significant role in production of rice when the area
under irrigation is less or when the soil conditions
are poorer. Similarly with sorghum the relative
variance explained by weather is more with rela-
tively less rainfall or poor soils. These results are in
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Table 3 Regression analysis of production of sorghum and pearl millet in important states.

Production =bo+ by Y=b2 A+ b3 R

State bo b1 b2 b3 R~
Sorghum
Maharashtra — 8163 45.00* 2644 0.48 088"
(ML, 3.0) (17.96) (0.45) (0.55)
Mahdya Pradesh — 3566 30.49** 1.18** 0.29 047
(ML., 2.0 (11.49) (0.32) (0.33)
Karnataka — 1325 21.02 0.64 0.17 0.12
(LM, 0.8) (14.44) (0.50) (0.53)
Andhra Pradesh - 252 2.5 0.18 0.06 0.07
(LM, 1.0) (5.52) (0.21) (0.14)
Uttar Pradesh — 1510 13.24* 1.00** 0.18 0.23
(HM, 0.6) (7.00) (0.50) (0.12)
Rajasthan — 1247 9.70** 0.75** 0.32* 067"
(LM, 0.9) (3.05) (0.14) (0.12)
Tamil Nadu = 107 <2912 1.18* 0.18 0.74"
(LM, 0.5) (2.49) (0.23) 0.21)
Gujarat - 269 5.99 —0.07 0.33* 079"
(LM, 0.8) (3.92) (0.15) (0.05)
All India —19185 217.05** —0.84* 1.7 072"
(41.41) (0.39) (1.38)
Pearl millet
Rajasthan — 3550 055 0.78** 252 0.50°
(L, 4.8) (19.25) (0.23) (0.83)
Gujarat — 2568 27.70** 0.67* 0.98%* 069"
(LM, 2.0) (11.56) (0.32) (0.23)
Uttar Pradesh — 1036 6.59 0.85 0.57+* 0.56"
(M. 1.0) (6.00) (0.54) (0.17)
Maharashtra = 1223 10.02* 0.36* 0.64** 086"
(L, 1.7) (3.13) (0.08) (0.13)
Haryana - 533 4.28 0.69 0.12 0.13
(L,0.8) (8.10) (0.58) (0.14)
All India —19210 125.95%* 0.97** 5.82%* 0.70""
(40.41) (0.30) (1.68)
1. Production : x 000 tonnes

Y = Year (e.g. 1980 is 1980 —1900 = 80)

A = Area:x 000 hectares; R = Av. Rainfail in mm

*P = 0.05; P 0101

Notations in parantheses are as follows :

Ist group : Rainfall pattern in order of importance
L: Low M : Medium
(<750) (750—1150)

2nd group : Area in million hectares

1S

general agreement with earlier model discussed for
sorghum and pearl millet.

The methodology proposed by Steyaert et al.
(1981) aims at the following :
a) to monitor and assess potential and actual disaster situations
due to drought and thereby

H: High
(>1150 mm)

b) provide increased lead time for planning strategies to over
come the food shortages.

Doorenbos and Kassam (1979) model : Another

approach to assess the possible production in ad-

vance is the use of the model of Doorenbos and
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Kassam (1979). They assessed the effect of water
stress on crop yield through an equation, namely

Ya _ o, (1_ ETa)

1 —
Ym ETm

Where
" Ya = actual harvested yield
Ym = maximum harvested yield
Ky = yield response factor
ETa = actual evapotranspiration
ETm = maximum evapotranspiration

Evidently this model assumes that all other
factors affecting the yield are under optimum con-
ditions except water. With some approximations
this model was used to estimate the possible effect
of moisture stress on yield of rainfed rice grown in
the tropical and sub-tropical cast Indian conditions
with a 1.0 m root profile. The other paramcters
assumed/adopted are :

ETo=6.0 m/day

Kc= 1.1 for early vegetative phases (S1), 1.3 for
late vegativc phase (S2), 1.2 for flowering to
grain filling (S3) and 1.0 for ripening stage
(Sa) '

Ky= 0.5 for Sy, 1.1 for Sz, 1.5 for S3, and 0.5 for
S4

Using the data sets of Doorenbos and Kassam
(1979) the per cent of maximum yield obtainable
with stress at different phenological stages was es-
timated (Tablc 4).

This is no doubt a first attempt with consider-
able approximations and need refinement, which
however is possible.

Seriopus droughts during 1965-90 and kharif
foodgrains production

Reduction in kharif foodgrains production in drought
affected years : During the last 25 years (1965-90)
there had been at lcast 9 serious droughts (Table
5). The number of sub-divisions and the area af-
fected does not appear to be dircetly related to the
reduction in foodgrains production. So was the case
with rice production. As pointed out earlier use of
neither of these parameters per se determine the

7

Table 4 Per cent potential yield obtainable after days of intervel
of no rains at different stages of rice crop.

Interval (days)
Stage 7 14 21 28 35
Sowing to early 99 92 83 76 -
tillering (S1) _
Late tillering to 98 74 54 39 39
panicle initiation (S2)
Flowering to grain 97 7 43 22 22
filling (83)

Ripening (S1) %95 9 8 19 -

reduction in production of foodgrains. The soil
type, rainfall (amount and distribution) and the
physiography seem to be more relevant factors in
affecting the moisture availability and fertility and
thereby the productivity. Many a time the loss in
production of foodgrains is related to loss in rice
production. A closer look of the actual kharif crop
production of foodgrains from 1980-81 to 1987-88
(Table 6) indicates that the loss in production was
more reflected by kharif rice production. The quan-
tum of reduction is related to the area and the
extent of irrigation as well.

Efforts to mitigate drought effect

In order to mitigate the effects of drought the
intervention of GOI level had been both long term
and short term. At the farmer level, depending on
the available production technologies and

Table 5 Recent droughts : Dimension and their effect on
foodgrains production

Reduction in foodgrains
production from the previous

Drought affected  good year (Mts)
Year Sub- Area Rice Total
divisions (%)
1965 19 66 641 17.01
1066 13 48 0.56 15.12
1968 11 22 - ' 1.05
1972 19 57 3.83 8.14
1974 17 55 447 5.36
1979 18 52 11.45 21.80
1982 10 36 6.53 3.18
1986 14 34 3.27 7.02
1987 21 63 6.97 10.01
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Table 6 Kharif rice and total foodgrains production

Table 7 All India production of foodgrains (Mts)

Year  Foodgrains No.of met. Names of important
production sub- sub-divisions affected by
(Mts) divisions drought with rice as
Rice Total affected by predominant crop
drought
1980-81 50.01 77.65 4 Tamil Nadu &
Pondichery
1981-82 49.24 79.38 4 East Madhya Pradesh
1982-83 41.11 69.90 10 Bihar plains, Tamil Nadu
1983-84 55.03 89.23 2 -
1984-85 53.78 84.52 9 Coastal Andhra Pradesh
1985-86 59.39 85.25 9 -

1986-87 53.56 80.20 14
1987-88 48.76 74.56 21

Assam, Bihar plains
Orissa, East MP, East
UP, Coastal AP

economics he had been adjusting to the new
production systems. Several long and short term
research interventions also have been made and
being made.

Govemment of India

Short term interventions : Important among the GOI
interventions are the contingent crop planning and
compensatory programmes. To mitigate the effects
of aberrations in rainfall detailed contingent crop
plans were prepared and circulated. However, seed
used to be a constraint in the success of this
programme. In another effort, areas left unsown or
capable of taking a second crop, contingent crop-
ping was suggested, particularly with pulses of the
Phaseolus group. That is how the area under short
pulses had been gradually increasing in the recent
past.

Long term interuentions : The major interventions
are provision of additional irrigation and develop-
ing rainfed farming on a watershed basis.

The per cent coverage under irrigation which
was at 17.8 in 1949- 50 stands to-day at 33.2 for the
foodgrains. No doubt the two important cereals
under irrigation are wheat and rice. Other com-
modities in importance are maize and gram.

As a consequence, the rabi cropping increased
and so was its contribution to the national food
basket (Table 7). The contribution of rabi crop was

Year Kahrif Rabi Total
1966-67 48.89 25.34 74.23
1967-68 60.76 34.29 95.05
1968-69 59.57 34.44 94.01
1969-70 62.35 37.15 99.50
1970-71 68.92 39.50 108.42
1971-72 62.99 41.18 105.17
1972-73 58.64 38.39 97.03
1973-74 67.84 36.83 104.67
1974-75 59.10 40.73 99.83
1975-76 73.89 47.14 121.03
1976-77 66.53 44.64 111.17
1977-78 77.72 48.68 126.41
1978-79 78.08 53.82 131.90
1979-80 63.25 46.45 109.70
1980-81 77.65 51.94 129.59
1981-82 79.38 53.92 133.30
1982-83 69.90 59.62 129.52
1983-84 98.23 63.14 152.37
*1984-85 84.52 61.02 145.54
1985-86 85.25 65.19 150.44
1986-87 80.20 63.22 143.42
1987-88 75.56 65.79 140.35
1988-89 95.64 74.28 169.92
1989-90 100.94 69.69 171.04
1990-91 99.93 76.30 176.23

35.6% for the triennium ending 1968-69 and it in-
creased to 42.0% for the triennium ending 1990-91.

However, more recent ominous trends indi-
cate gradual shift from foodgrains production to
other crops/activities, in the name of crop diver-
sification and economic prosperity. Shifts from rice
and wheat to other crops in Punjab and from rice
to prawn culture in coastal Andhra Pradesh are a
case in point. The best resources go for these ven-
tures. No doubt these activities are minor in nature
as on date. But they are likely to increase. It should
be our endeavour to prioritise the use of national
assets (e.g. Irrigation) provided at such huge costs
to the Nation. Foodgrains production should be the
priority for us. We are falling short of the target in
this regard inspite of concerted governmental in-
tervention. On the one hand, based on trend
analysis on the demands of foodgrains Hanuman-
tha Rao Committee suggested the demand for rice
and wheat would be 90 and 70 Mts by 2000 AD. And
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on the other hand we are unable to be near to these
:argets even with the SFPP of the GOI. There does
not appear to be something in the pipe line to make
us confident of a possible break through to achieve
these targets. In fact we can even import wheat but
not rice from elsewhere. May be this warrants a
National debate as any serious drought is going to
first affect rice production.

More recent efforts are for developing rainfed
farming on watershed basis.

Farmers interventions

In their own way, the farmers had evolved their
own contingent cropping and compensatory
programmes. Some important aspects are :

L. There is a gradual increase in non-food
crops under rainfed farming. The increases
" in sunflower, safflower and soybean are sig-
nificant. May be the price support is a pos-

sible reason for the shift.

ii. Additional cropping through Phaseolus
group/short pulses is on increase in Orissa,
Bihar and southern states; of course in the
later case it is after rice under protective

irrigation.

iii.  Under irrigation rape/mustard is on in-
crease.

iv. Potato production increased from 3.91 Mts

in 1969-70 to 15.14 Mts in 1989-90. Unfor-
tunately tapioca and sweet potato (both
grown more in tribal areas) are on the
decline.

Research intervention

Rainfed farming : A well organised crop in rainfed
farming would by itself withstand mild stress. And
technologies are developed for various agro-
climatic zones.

A rainfall analysis on amount, distribution and
dependability provides the assured moisture
availability periods. Further fine tuning of the
methodologies is receiving attention. The possible
single, intercropping and double cropping areas in
the coutries have been identified and the systems of
cropping also suggested (Fig. 3). '

For efficient rainwater management, several
systems have been suggested. Two issues are now
coming into sharp focus. Firstly improved soil
management practices to increase efficiency in the
use of rainwater help in extending the moisture
availability to crops, but does not entirely avert the
dangers of drought or prevent crop failure in excep-
tional seasons. Secondly, there is a need to lay stress
on inexpensive and easily adoptable techniques for
rainwater management.

For reducing the costs on tillage, several at-
tempts have been made. Off-season tillage, for
more efficient use of the idle animal draft, widening
the inter-row distance while sowing crops so as to
cover more area after a good rain event are some
examples. Use of the cheaper and less toxic her-
bicides with simple but reliable sprayers and seed
planters have to be identified.

Irrigated systems : Use of limited water without
affecting the yield of crops had been the most im-
portant suggestion, more so in years of drought.

The next in importance is the shift from high
water demanding crops to low water needing crops,
particularly with ground water. A shift from wheat
to rapeseed/mustard is one such example.

Possible critical irrigation for rainfed crops in
potential areas is another aspect. Pre-sowing irriga-
tion to charge the root profile to take a first crop of
pearl millet or mungbean followed by an assured
rabi crop in east UP, a critical irrigation in the ‘Tal’
areas of east India for ensuing a good rabi crop and
supplemental irrgation for pearl millet in south
coastal AP and a pre-sowing irrigation for gram in
north west India are some examples. Such systems
lead sustainable production systems.

Water budgeting for any region is important
for proper and efficient use of water. More often
over exploitation of groundwater or excessive use
of canal water takes place leading to ground water
depletion or water logging and consequent salinisa-
tion. In areas with subsoil salinity, extensive but
limited irrigation was found to be superior to inten-
sive irrigation. Areas with physical restrictions like
hard pans also warrant extensive but limited irriga-
tion or use of sprinklers and drip system. For any
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river valley project, it is important to have a water
budget plan for the command area.

The degradation of the catchment area leads
siltation of the reservoirs. The live storage capacity
of the reservoirs would diminish. Neither the catch-
ment treatment nor provision of drainage for the
command area had been components of the earlier
river valley projects. May be for the fear that the
cost would escalate. All these warant corrections.

At this juncture the FAQ’s call for shifts in
focus of agricultural research and development is
relevant which are as follows.

Past
Non-food and cash crops

Present

Upgrading subsistence food
crops

I.arge scale production Small-scale production
Primeland Marginal land
Increased productivity Substainable production
HYVs
Mechanization

Monoculture

Stress resistant cultivars
Animal traction
Intercropping
Irrigation

Mineral fertilizers

Rainfed agriculture
Nutrients recycling
Chemical pesticides

Limited number of crops

Integrated pest control
Crop diversification

Some Issues on tackling drought effects

Good weather code : The foodgrains production is
affected by drought. There are two ways of tackling
the situation. Firstly the good rainfall ycars should
be fully exploited for developing adequate buffer
stock to meet the possible shortages in the drought
years. Thus good weather code also needs to be
evolved and practised. Secondly there should be
more efforts to mellow the effects of drought on
foodgrains production. And technologies are avail-
able for both the situations. What seems to be more
important is post harvest care of the produce par-
ticularly of the coarse cereals and pulses. Both R
and D efforts seem to be inadequate. Also ware
housing facilities that are now concentrated in
north western states and partly in Andhra Pradesh
must be extended o other areas. They should cover
all foodgrains.

Importance of root and tuber crops : World over,
root and tuber crops like potato, tapioca and sweet
potato are considered as staple food crops. The
FAOQ, in fact, reports their production along with
food crops in different countries. Our country
produces 21 Mts of root and tuber crops which
contributes 2.0 per cent of food intake. This is
against 12.1 per cent in the case of the other
populous country, China. As said earlier, we are in
a happy position with reference to potato. But with
regard to the other two commodities, it is a declin-
ing trend. They are gorwn by tribals and can be
grown under low input systems. Additional efforts
are needed to improve their production.

Trends in foodgrains production over the last two
decades : A perusal of the kharif food crops perfor-
mance over the last two decades clearly brings out:
that rice, maize, short pulses, potato, tapioca and
sweet potato have improved well in eighties in
terms of productivity as compared to seventics. The
coarse cereals arc declining while pigeon pea is
consistent as in seventies. Thus the technology for
coarse cereals that contribute upto 30 Mts to the
kharif kitty, should be more closely looked into and
improved. Presently these crops are getting
relegated to poorer environments and we do not
seem to have adequate technology for such en-
virons as pointed out earlier. Further improvement
in pigeon pea also should be seriously attempted.

Rainfed rice-Pros and cons for replacement : Over-
zealously we point out that rice can be cconomically
replaced with other crops like finger millet, maize,
groundnut, etc. in the eastern sector. Out of 29.2
Mha of rice in this sector, estimates suggest that
about 1/3rd area only is ideal for such a replace-
ment. Even that would not be possible as “rice is
life” and a prestigious crop for the tribals in the
region. So we have to evolve graded systems of
technology to take the farmers out of the 1.0 t ha-1
level to 2.5-3.0 t ha™! level to solve the perpetual
inadequacy in.rice supplies at the National level.

Watershed development based rainfed farming : The
rainfed farming is tied with watershed develop-
ment. The funding agencies, in this case World
Bank, argue that increase in production is a routine
extention activity and resource conservation and
rainwater management alone neced funding. But
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both are equally important. We must get away from
the impression that for improved rainfed farming
resource conservation is a preamble. All the
projects that were launched in low-resource areas
with high cost development programmes have
failed, perhaps because they address only the
sysmptoms, rather than the causes of land degrada-
tion. Most of such projects are imposed from above
without adequate cultural sensitivity or involve-
ment of local people (Redclift 1988).

The farmer must first be convinced that his
land is capable of producing much more than what
he has been traditionally obtaining by adopting the
simple and easily implementable practices that are
already available: Once he realises the potential,
then he would dutomatically care for his land. Then
our intervention for resource conservation would
be timely and become a catalyst.

Rainwater management : Rainfall is the main source
of water for rainfed corps. And the entry of rain-
water into the root profile is thus important. From
the thirties it is made clear (be it the Bombay
Dryland Farming or be it the Dry Farming in the
mid west Dust Bowl of USA) that the best way to
conserve rainwater is by re-charging the root
profile. The criss cross ploughing in castor before
the second peak of rains in the Telengana or
‘bueshening’ operation in upland rice in east India
are steps in this direction. If we agree that any
suggestion for in situ rainwater harvesting has to be
easily implementable with the existing tools at the
farmer level, we may realise that options are not too
many. Off-season tillage, contour farming and ridg-
ing and furrowing are some possibilities to conserve
rainwater in situ, using the existing tools at the farm
level.

Place fora critical irrigation : Wherever it is possible,
a critical irrigation, if provided, goes a long way in
enhancing and stabilizing crop production in
rainfed areas. The pearl millet in Nellore District
(APF) is grown primarily rainfed but is provided
with protective irrigation, if needed. That is why the
average yield of pearl millet of this district is double
of the national average. Such possibilities exist

more in areas where shallow wells are possible o
common (e.g.plains of UP and Bihar).

Concluding remarks

Present use of meteorological sub-divisions ir
the crop/weather monitoring is inadequate as i
neither follows the rainfall isohyets nor the crop
ping zones. Further the contribution of these sub
divisions varies from 0.00 (Laksha dweep) to 7.42%
(East UP). This calls for a new approach. May bc
crop zoning could be one such alternative. Anothe;
is to adopt the agroecological zones that are now
being finalised by the ICAR and Planning Commis
sion. In these zones the assured moisturec
availability periods, physiography and soil type:
have considerable commonalities.

Another anolomous aspect in notifying
drought is the use of variation in rainfall. If the
rainfall is less than 25% of the normal, that sub
division is identified as drought affected. It ha:
nothing to do with the actual amount received anc
its distribution. In fact these two paratmeters, wher
related to the various phenophases of the crops
provide the factual position on the performance o
the crop. If AE/PE is less than 0.25, the crop is saic
to be drought affected. In simple words it is callec
agricultural drought and would be a better index.
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