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Variations in cl imate, rainfall and soil warrant careful planning of
irrigation projects in the country. Special attention is required to be paid to
drought prone regions Vlhere land is abundant. qut water is scarce. In such
areas, it is important that there should be atleast one assured crop in a year

sustain the farmer. Irrigation supplies in these areas have to be put to the
roosteconanical use in order to extend the beneH t of irrigation to as large a
nt.li'rberof holdings as possible, apart fran optimisin~ production per unit of
water.

This brochure alins at fulfilling the above objective. For drought prone
areas. among other 'practices, using less water consuming (leaner) cropping
pattern in irrigati0J]' systems is imperative. These Guidelines are region
specific and are bas~ on agro-climatic conditions. It is hoped they would be
of use not only to the planners but also to IrrigatiQn Engineers, Agricultural
officers and farmers, as ~~ll.

I would 1ike to place on record the interest and initiative taken by
S/Shri B.B.Karajagi. Olief Engineer (lMJ). C.D.Khoche. & A.K.Shangle,
Directors, R.K.Bhar, and K~Krishnasamy. Dy.Directors and other staff in the
Irrigation Planning Directorate. in the preparation of this document.
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(M.S .•RBDDY)
MEMBER (WATER PLANNING)
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GUIDeLINES ~ LESS WA1E:l cx.:listMING (LEANER)
mOPPING PATI'ERN FOO. IRR1GATlcN SY~ IN

OOo...Gn' PRa'tE AREAS

Drought is a.. cCXJl)lex environmental p11encmenon. Its severi ty depends
mostly on the amJllntHof precipitation and its distribution in space and time
over a region. 111e Irrigation Cannission. (972) identified 77 drought-prone
districts in the country based on the criteria of annual rainfall being 750 mm
or Less. The C;:::.rmission had also observed that another 22 districts receiving
rainfall between 75j ~n tc 850 mm and having very little irrigation facilities
\vere equally vulnerable. The matter was further examined by the National
Ccmnission on Agriculture '(NCA), (1976). the Central Water Cc:mnission, {(J;<X:)
and others. a,c has reported a list of 99 districts spreading over 13 states
as 'drought pronel as given in Annexure-I.

1tis est imated that about 20% of the crDpped area in these drought
prone districts is irriga4;>d which may be enhanced to about 25% after
cCXJl)letiOI1 of all the ideoti fled Inigat ion projects. The remaining 75% of the
cropped area will still continue to depend on rainfed cultivation as
transportaUon of \vater frem other basins may not always be possible, due to
techno-ecowx-nic considel·ations.

I'he tional Cexnnission, in their report, in order to make the optimum
n::,;e ot the ;'l.vai labJe \\',..ter Resout'ces have laid down certain policies which,
Her-aha, lnclucie the following:

M.aking maximurn use of rainfall for raIsIng crops, utilising
irrigation for n~king up the deficiencies.

{i i)Adoption ot the most suitable cropping pattern fran consideration
of soil, climate and availabilities of irrigation supplies.

;'Drought Prone areas should be made less vulnerable to drought
associa ted probie1l5 through sol l-moi sture-conse.rvation measures,
water hal'vesting practices, the minimisatioo of evaporation losses,
the: of the ground water potential and the transfer of
surf;,,;ce \'>'<Her fran surplus areas where feasible and appropriate.
Pastures, forestry or other mo..1es of deveJopnent which are
relatively ie5s water-d~~nding should be encouraged. In Planning
water reSO!i develonnent proJects, the needs of drought prone
'H'i'ilS ::ih,mld ghen priority".



In drought prone areas in the country, inadequacy of water is the major
constraint in ilnprovement of productivity fran land in general. and iran snaIl
and marginal holdings in particular. However, past experience reveals that
the harmful effects of drought could be managed by following a planned and
rational approach towards, among others. cropping pattern and proper irrigation
scheduling practices during the critical stages of crop growth in these areas.

Due to inadequacy of water in the drought prone areas. Irrigation
system may cater for fewer waterings than requtred for maximumyields. TIlls
will extend the~:benefit of irrigation to a larger nurrt>er of farmers. Under
such condi Hons. it becanes very important that irrigation is done during the
critical stages of crop growth to avoid seriousl reduction in yield.

In experUnents cond~cted by the Indian Agricultural Research Institute
(IARI) , New Delhi, with wheat ($onar-64) a single irrigation 25 days after
sowing raised the yield to 3 tUnes that of an unirrigated crop. With three
waterings at the most appropriate stages, the yield was 3.8 times, with four
waterlogs 4.5 times. and with five waterings 5.1 times. These results show
that. in drougl],.t prone areas. with afe-wer than optimum nurrber of waterlngs
on a larger area and appropriate timing of irrigation ,a greater overall
production can be secured.

'"~.>i Although the nurrber and period of critical stages vary frem crop to
crop, seeding, pre-flowering and grain development stages, are generall}
considered as the critical ones for most of the C~Op5. The critical stages of
same of the llnportant crops are as given in Annexure-II.

3.1 ..... In order..to meet the food and fibre reCllpirements the ever increasing
population and fodder requirements of animals, every metre of land and every
drop of water have to be used with utmost care. Muchmore care is required in
crop plannlng where abundant land is available. but water is scarce.
Production of crops have to be optUnised per unit of water in places of water
scarcity. Drought resistant-deep-rooted. less water consurrring. short duration
crops and high yielding varieties are the needs 'of the area taking into account
the local conditions.

3.2 For each drought prone area, the crops in an irrigated ccmnand ate best
chosen Iran amoqgst those which aTe .natural to the area under. rainfedcondi tions
and their yielcts increased andas~uied wi~h irrigation supplies. In this
context, consideration ofagroclimatic zones assumes i.n'portance in planning an
irrigation project. The NCA (1976) have on the basis of distribut ion of
monthly rainfall in a year delineated the country into various rainfall pattern
zones. It is found that the pattern of cropping in rainfed zones are dictated
largely by climate and physical parameters and needs of the area. By keeping
these points in view. broad guidelines for adoption of suitable cropping
pattern for the project ccmnands in drought-prone areas have been suggested
herein.
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4.0 CROPPING PATIERN

The crops that can be grown in a drought-prone area are generally
determined by the factors like temperature rainfall and type of soil in th3t
area. For example. whe<\t is best sO'.vn in the cool climate above latitude 20 •
While wheat does weU in loam and sandy loam, rice requires clayey soi Is v.hich
have low permeability. GeneralLy ground-nut does well in loose and sandy
soils, ~Jltt nce is discouraged. ill sandy soils and that too in drought prone
areas.

As the time span of n~st crops is usually of the order of 90 days or
longer, considering the extent and distribution of rainfall, the cropping
pa t tern as reccmnended by NCA (1970') is given befow in Table 1.

5L
No.

Rainfall for 3 con-
secutive months
(mn/month)

Discouraged. in drought
prone areas.

If rainfall is for a
month, then supplemental'
irrigation is required
for good yield.

Bajra, Jemar and
small millets.

Moth (Faconitifolius)
& ephemera 1_ grasses.

Irrigation is reqyired
when rainfall is les's,

Not of much signifi~ance
for crop production:

In serne years there may be early or timely on set of monsoon, 'While in
serne other years the m:msoon rains may be delayed. In such condi tions~ sowing
of crops would have to be adjusted depending on the occurance of actual
rainfalL HCl'W'ever;kharif crops if planted in time will not only result in
higher production than 'that {rem late planting, but will also indirectly. resul i
in increasing water ~'ifse-eH iciency. Delay in planting of Rabi crops will not
only reduce yield. by exposing them to high terrq::>erature during March. (vklen
crop is in developnental stage), but will also reduce water use efficiency.

Suitable cropping pattern with their duration for different ranges of
water availability as reccmnended by NCA (1976) is given in Table-2. A nurrber
of crops can be chosen for law rainfall/water availability areas.



TABLE - 2

Water Kharif Rabi
availabi li ty Crops Dura t ion Crops Duration
range (in rrm) (in days) (in days)

250 - 400 Sorghum,Mai 60 - 90 Peas 90 - 130
fodder & green Barley 12U - 140
gram. Gram 120 - 140
Black gram 80 - 105 Mustard 120 - 150
Pearl millet 85 100 Li nseed 140 - 160
Seasamum 100 - 120 SAfflCI'Ncr 140 - 180
Gasior 180 - 240

400 - 600 Vegetables 60 - 90 Sorghum tlO - 120
Sorghum 90 - 120 Barley 12U - 140
Groundnut 100 - ]50 \\'heat 120 - 150
Soyal-,ean 110 - 130 (A.1riander 120 - 150
Tobacco 12U - 150
Cotton 180 - 210

'\ "'\.'- ,~
600 - 1000 Vegetables 90 - 120 p'otato 90 - 120

Maize no - 130 Onion 140 - 160
Cotton 180 - 210 Berseern 210 - <:40

Where the i.nterval between successive waterings is prolonged.
deep rooted crops do better ~f there good depth of soil as they can tolerate
longer dry spells than shallow rooted ones. Amongst the different group<;, the
species in increasing order of moisture stress tolerance as recamnended by NCA
(1976) are given in Table - 3.

SL
No.

Ivloisture stress tolerant crops
Ccre~ls Pulses

~fui7e, Pearl1TIillet,
Sorghum. crowfoot
millet.

CeM-peas, black
gr?m, grecngram
soyabean, Pigeon
pea, lister bean.

Groundnut,
seasamum,
castor.

\\'heat, 0?.ts,
bad ey.

Lent iI, peas,
gr:tm.

I inc;C'pd,

sunl jO\\t"',

sa'l !O\\~"',

mil c; t :1l'<1 •
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5.6 There is a tendency for using lessel" quantJty of fertilizer for the
crops in water scarcity areas. Crop rotation i!i> suggested so as to avoid the
deplet~on of the il fertility. In regard, ArhaT, Urad, Moong and CrrwT>ea
are important p s of kharif season and may be included in rotation wi th
v,beat. Gram, peas and. (;::ntil are important :-abi pulses and may he inel uded in
rotation witb maize, t..ajra and J(YI,Var.

5.7 Grain legumes will not o,nly provide protein ri ch food but will also
enrich the soil with Nitrogen content by fixing atmospheric Nitrogen. Besides
grain legumes, fodder legumes also enrich the soil with Nitrogen. Inclusion of
such legumes in cereal based cropping pattern wi 11 thus help in diverLi ng
proportionatel.y more fertilizer to unit areas of cereal crops and ,\'i 11 a Iso
contribute to increasing production of subsequent cereal crops.

6. I The gUidelines are genera I in charac ter and region spec if i c based on
agro-climatic conditions. They highlight the need to adopt a suitable cropping
pattern to 'mitigate the effect of drought. Hawever. they are in no way
exhaustive and may have to be reviewed in light of data as would be available
for the local conditions from various research centres in the country.

6.2 It is hoped that these guidelines would be equally useful to planners,
irrigation engin~ers, agricultural officers and fanners.
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1. Anantapur ~
2. Chi ttoor
3. Cuddapah
4. Hyderabad
5. Kurnool
6. tv'1ahbubnagar
-7. Nalgondn
8 . Prakasarn

9. Monghyr
10. Nawadah
11. Palamau
12. Rohtas
13. Bhojput'
14. Aurangabad
15. ~.' Gaya

16.
17.
18.
19.
20.
2L
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.

Ahmedabad
Amreli
Banaskantha
Bhav-Na.gar
Bharuch
Jarnnagar
Kheda
Kachchh
Mahesan
Panch Mahals
Rajkot
Surendra Nagar

Bhiwani
Gurgaon
Mohendragarh
Rohtak

32.
33.

34.
35.
36.
37.
38.
39.
40.41.
H.
43.
44.
45.
46.
47.

Dada
Udharnpur

Bangalore
Belgaum
Bellary
Bijapur
ChHmagalur
Chitradurga
UIanvad
Gulbarga
Hassan
Kolar
l\1andya
Mysore
Raichur
Tlrnkur

48.
49.
50.
51.
52.
53.
54.
55.
5b.
'}7.
58.

Retul
Dada
1)ewas
Dhar
Jhabua
Khand\\"a
Khargone
Shahanl
ShaJapul~.
Siahi
l! J J<'1l '1

;\) • Arrnadn<Huu'
60. t\urangabad
61. Bi r
62.



64. Pune
65. Sangli
66. Satara
67. Solapur

98.
99.

68. Phulbani
69 . KaI ahandi

70. Ajmer
71. BanSI.Va ra
72. Barmer "',"
73. Bikaner
74. QlUru
15. Dungarpur
76. Jaisalmer
77. Jalore
78. Jhunjunun
79. Jodhpur
Bo. Nagaur
81. Pall
82. Udaipur

83.
84.
85.
86.
87.
88.
B9.
90.

91.
92.
93.
94.
95.
96.

CoiJrba tore
Dharmapuri
Madurai
RarfJana thapuram
Salem
Ti ruchi rapa 11i
Tinmelvel i
Kanya Kumari

Allahabad
Banda
Hamirpur
Jalaun
Mirzapur
Varanasi

Midnapur
Puruliya



Sl.No.

I. Cereals

1-

2.

3.

4.
5.

6.

II. Pulses

1.
;,\.

2.
3.

III. Oil seeds

1.

2.

3.

4.

Seedling establishment, Tiller formations,
Prionordia formation, flowering, mil~ing.

CrO\Vl1 roof initiation, tillering, late
jointing. il~~ring. milking



CROPPING PATTERN !N THE DROUGffi'-PRONE AREA HAVING ANNUAL
RAINFALL LESS THAl'i 850 MA IN9 AGRO-GLIMATIC ZONES

sl.No. Agro-clima~ls>zon~,
and climate'

sub4DOuntain. mountain, Wheat, Maize,
rreadow. skeletal Sugarcane

Semi arid to Dry
sub-humid

Alluvial (recent)
calcareous

Calcareous. Siero-
~emic. alluvial
trecent), desert.

1. Dry sub humid to dry .Mixed red & blaek
arid

Dry sub hl.lUidto
semi-arid

Semi arid (half
drier &. \Vetter)

Semi arid (wetter
half)

Semi arid (wetter
half)

Semi-aridCdrier
half)

Semi arid (drier
half)

lI&ediWlblack &.
alluvial
~diU'11 Red &. black
grey, brown

Desert soil, grey
brown.

Red and Yellow, grey,
brO'WO

Wheat, Bajra, Rice,
Maize, Tur, Potato.

Y\heat. Rice, Bajra,
Maize, Sugarcane

Wheat, Cotton, Gram,
Bajra, Rice.

Wheat, Gram, Jowar,
Rice.

Wheat, Gram, JO'war.
Rice.

\!;heat, Gram, Jowar,
Rapeseed, B.'ljra•

Maize,
Gram.

Baj ra, \\heat, Sesamum,
Rapeseed, Jowar.

Maize, \\heat,
Jawar

Wheat,
Gram.

Bajra. \\heat, Rapeseed,
Gram, Jowar.


