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FO!\S~lORD 

Th;; pr.~s8nt study was und~rtaken j.n the Agro-:i:conomic 

Re~9arch Centre of the Institute. As th~ title suggests, it 

attempts a r3view of the growth in foodgl"cins production in ., 

r:'aharashtra ov,-,r a period of three d3cadas. J.~i:rt from 

examining growth in individual crops, detail~d an~lysis is 

also done by sev':n agro-climatic regions of the State. As 

growth in foodgrains ,cannot be studied in isolation, three 

major non-food,Eri:lin crops are also covered in the anc.lysis 

so that overall agricultural grow~h in the State is simulta

neously examined. FinallY,an analysis of the decomposition 

of this growth is elso carried out. 

It is hoped that the study will be found useful by 

the planners, policy-makers and researchers. 
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(Deemed University) 
Pune-411 Q04. 
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1. PI!ODUCTIOn Tl'J:!:l''J)~ IN THE aT.t~TJjl 

l..l The ::itate of Naharaai:!tra came to be formed in 1960 ana 
fo~ a reviefl of its foodgrains production a span of three 

decad~a appears ade~uate. ·In 1961 Haharashtra had a population 

of 39.55 million rising to 78.75 million b~1 1991. This indi

cate-Ol tbat tl:.e population has doubled itself over the ~,ears. 

vii th an 8..1'Jllual cOII'_pound growth rate of ~.:n -per cent per annum. 

The preaent stUd,'i is an attempt to see how tr..e f'oodgrains 'PI'C-, 
duction iakeeping up v,ith this population increa-3e.,e look 

at varioU3 cropa and crop-groups in whichthia gro'i\th manifests 

itself. 

To continue ,"i th the simple aritbme,tic of p'opulation and 

foodgrains production, the level of production in ~le initial 

period was 6.60' million tonnes anc_ b:'T the end of eighties it 

has reached to 11.08 million tonnea, somewhat below the doubling 

mark at an annual -compound rate of 2.05 per cent per annum 

over a period of 2] to_ 30 year,; and not exactly thirty years 

as the production time point taken are averages of two to tffi'ee 

~Tear:3. The fact remains th-at the foodgrains production growth 

rate ia of 2.05 per cent per annum while the .population growth 

rate is higher at 2.32 per cent per annum. A strict interpre

tation is tr.at production, rate i,3 falling: short-of populatio,ri 

growth rate but a slightly liberal interpretation would be the 

production is just about kee~ing up v.-ith the population._ 

But tLere are other aspects to the problenl. In any 

assessment one has to remember that M~~arashtrais a drought-



prone ~tate. The rainfall, in general, is not only low but is 
, ' 

uncertain ~~d the production aeriea have various ups and dOWns 

and any a;3.3ea.3ment has to be done -with care. To get at the 

underlying trend, one has to eli~inate unusual years from the 
, 

analysia and sometimea an exceptionally good year has to be 

eliminated' from analY3is, being 'unusual'. The resulting trends 

'are likelv 
" 

to .be closer to the trends generated by the human 

effort and 
. .-

would be some~hat dependable ~dicators of future 

gro~th. Although there have been attelnpts in the literature to 

develop 'objective' or 'stat:'stical ' methods of , identifying 

Ul'lusual orservationa, they have their own limitations. 

1.2 For the i'00dgrain,3 production serie.3 of Haharashtra, how

evel:~ unusual years are rather prominent a..;"d after eliminating 

unusual years it is poa.sible to examine growth d'lh-ing each 

decade. Our attempt would be first to examine gro~th over the 

ent-ire period and then. go into the growth over each of the 

three decade.3. Thus the production series examined is from 

1960-61 tc1988-89 covering twenty-nbe ~Tears and the method 

of using triennium avera~esat suitable tiIile points and examin-.. 
ing cropwise growtll with the help of per yearatsolute incr-

eases az well as compound gro'\\th rates i3 adopted. 

Thi;3 approach of selected time-points, absolute changes 

~ld compound. growth rates between theae time-pointa is deli

berately adopted in preferenc~ to a regression~based growth 

rate analysis 'because in the latter one ma~T lose relative 

importance of crops in providing additions to production as a 
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crop witt. k;pressive ·growth rate ma.'~ be contributing relatively 

unimpreaaive amoUnts in·absolute terms. Absolute changes to-

gether VIi th grQwtn rates on tbe other hand 1 give a better 

perspec ti ve a.11':! :me is aLso free from s ta ti.3 tical retluirements 

of ade~uacy of observations etc. 

1.3 As lilentioned in tLe above aecti-on, a:J a first step, entire 

period a..Ylalyaia based on ll"l,itial aJ.ld end-points of tb.e t'hree 

decade span· is und.ertalten and tilen decade"liise growth' is looked 

into. The enti.:i.'e period a:.'1alyaia couli'! be .goneinto. without 

ia.elltifyin& time-pointd a.l1.dt.te dhcuaaion.o1 1l.."1uaual years, 

but in- the fact tho. t even .t:"'e initial period and termL.'1al 

periods have unusual yeartJ rel.:i.uil'in& elimination. lj,henv.-e exa-

mine the foodgrains produc tion time sel'ies from 1960-51 to 
, ".- . 

1583-89 (originai series not reproduced here ,for brevity), ~e 

i'ind t;::at tLe v9r~~, first year of 1960-61 had a' production of 
, \. 

7.74 million to~ea and this 1evel'is not surpassed for the 

next thirteen years, till ti".e year 1974-73. .Inc1uaion of 

156e.61 year ''''i tb the exceptio.nal1y good wea the l' cono.itions 

woul& in general depre.::ls the $roVtth rates ,being the very i'irs.t 

year in the sez ie 3 • Thi·3 year 1s then droppec1 a.."1 d average 

of next three yea.::."s viz. 1961-5~, 1952-63, 1953-6.4 i3 taken as 

the starting pO.int of the enti:r-e period (ant!. of the sixties). 

The end of sixties i3 taken as tLe average of 1967-68, 1968-69 

and 19617-70. These tv.,·o points neatly bypass 1965-66 and 

,1966-67 years in which production was again affected, being 

1e::3S than 5 million tonnes. These tV/o triennium averages' 
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axe centred on 196~-65 and 196B-69 respectivel~T and will 'be re-
. . 

ferred to b:r these two years or as 1961-64 and 1967-70 time-
-

points respectively. The normality of three years 1967-70 with 

its 6.63, 6.76 an~ 6.46 mi:Llion tonne a- pl'oduction of food~ail1a 

is also . reflected. in the fact that average of these three years 

i~ taken as tr~ 'baae' for the official agricultural production 

index series. 
, 

The beginning of the seventies i3 associated with the 

above mentioned average centred on 1958-69 and not the actual 

beeinnin& of tQe seventies for two reasons. First, this method 

ensure3 continuity ana. secondl~r, the years 1970-71, 1971-72 
• 

and 19n-73 which were progresaive1y bad, are automatically 

e1imina ted. The foodgraind produc tion in these three years 

ViaS 5.41., 4.86 ana. 3.10 million tonnes redpectively and indeed 

cut for these three years production never went down below the 

5'.5 mill+on mark in the.entire series. The end of seventiea 

is identified v,ith triennilllll averaee 1977-78, 1978-79 and 

1.979-80 and .. the. production ia somewhat high at 10.35 t 9.94 and 

10.28 milliontonnes but the 9 million mark Waa already exceeded 

in 1975-·76 ane 1976-77 so that theae thxee years production , 
figures are consistent and taken as nOXL~l. ~~is 1979-79 

centred average is again taken as the beginning; point of the 

eighties. 

As mentioned above we have a pxotlem in the ter~inal 

period,. Mter the 1977-80 trienniUIil averaginr production over 

10 million tonnes, production from 1984-85 onwards is as follows. 



Year 

lS84-85 

lS85-86 

1936-87 

1937-88 

5 

fooClgrain3 proG.uction 
.i!I!.ill i 0 ~ t...9.=~':le.3 L _ 

9.74 

8.78 

7.14 

11.05 

11.07 

If we take ave;rage of last ti::ree yeara as the end-point. 

1986-87 level of 7.14 ;wil1ion to:.mea aLlong theae yeara}s eer-
• 

tainly low. The last year :reco:rdin~ product:'on below 8 million 

;wark was lS74-75. nearly 1c?ear.J before. ~o 1936-87 is not· 

included il1the en,d-point ~.vera:;e. The 'end-point, i.e. end of 

the ·period average ia baaec.on ju,st the last two years viz ... , 

1587-88 an[l 1983-89. Although an averazc of II million tonnes 

is somewhat high, r.etween 1977-78 ano. 193'3-89, a period of 1~ 

year;;, production offoodgr&.ins haa exceeded 10 million mark 

5 tiE.ea a."'1d an avera3e of 11 million to!L'1.ea is not 'unusual'. 

At the ti~e of v~itin2. provisional estimate of foodgrains 

production i3 as hilh as 13.24 million tonnes for 1989-90 and 

perhaps reinforced t:-.i'~ pol-nt. 

1.4 7.ith these preliminar~T o"baerva tions we go into the 

'enti:re-l3eriod' anal~T3i.3 aJ a firdt atep al1(; aSdess trends in 

foodgraina pl:oductio:'l. Thi,3 \'iill act a·3 a back-drop to the 

decadewise: chan.:;ea in the fOOclgrainJ production, putting the 

whole scenario in a pTo;;>er perspective. 

The production level.3 of tj",eae ·time-points along "VIi th 
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, . . 
a1.:solute ch~"lges ana compound €.rowth rates are incorporatee at 

the ena of the );lr6.dentchap tel' in Tables I'~l, 1.2, I.3. The3e. 

tables v.ill form the baa!.:! of a!1a1vsisalt:'lOugh their abridgeG. 

versions woul6 also appear in the text of this chap tel' to 

facilitate discussion. In the:3e basic tabled for the state, 

production of food[rains is covered in Table 1.1 while area 

u."l6.el' foodtrains i:3. covered in Table I:~.A:J growth in fooC:

grains cannot be studied in isolation, some of the other 

p:rominent cropd like sugarca..."1.e, cotton and ground nut are "al:3o 

takerl into account in TacleI.3 •. 

To consider the threa-decade perioe ai3 a whole, info:i:ma

{tion from Tabled 1.1 to 1.3 is culled. In Table 1.1 proQuction 

detai13 of va:dous foodgrain croplil (and crop groups) are pre

sented "':1.i1e in Table 1.2 area cha.:lges are incorporated. It 

113 already seen t;ha t compound grov. th rate of foodgrains pro-

duction over t~le. t'Rotime-poirita is, ~.05 per cent per annum 

wherea,3 population growth rate betvieen 1961 end 1991 is higher 

at 2.32 per cent ?er annum. For a low rainfall - low irriga

tion (less ti:,an 14 per cent) state this grov.th is perhaps not 

very unaatisfacto~T but let us first exarr,ine in which crops 

this growth ma."1.ifests itself. Taele 1.1 reveals that the bulk 

of increased fooegrains production has come fr~ kharif jowar 

and the compound grovth rate it re£isters is ~~S9 per'cent per 

annum ~ic~ is ~uite satiafactory condidering tbe fact that 

thia crop. receives hardly a.."1.y irrigation. The area growth l:ate 
, 

of thi,3 crop being just 0.52 per cent, .it is obvious that 
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-
:ra1:1e1.1 : Change a 'in .il.gricu1tura1 Production of i'iain Cropa 

for~~harashtra 1~60~61 to 1988-89 

\ (Produc tion in hundred tonne a ) -- - - -" - - - -- - - - -
Average Average 
1961-62 1987-88 
1962-63 1988-89 
1963-64 

(1) (2) -- - - -
1. Rice 14298 
2. :;heat . 4055 
3. l'1larif Jov/ar'11980" 
4. Rabi Jowar lS73~ 
5. Bajra 4858 

, 
6. other 

Cereals 
7. ill Cereals 
8. Tur 
9. Gram 

10. Other Pulses 

11. All Pulses 
12. ·1.11 ~'ood-

grains 
13. :lugarcane 
14. Cotton 
15. Groundnu.t 

57553 
3373 
1318 
3753 

8444 

65997 
10909 
12105 

7898 

21824 
8383 

31758 
19392 

9050 

4583 

94S90 
5660 
3181 
6877 

15718 

110708 
28029 
13482 

853;) 

- - - - - - ~ - - - - - - - - -
?er cent share Absolute 
in fo00graina change 

-

Growth 
rate 
,4 
i Q p •. a. 

~------ ... -
21.66 
6'.14 

2").71 
".5.35 
7.36 . 

3.97 

37.21 
5.11 
2.00 
5.69. 

12.79 

100.00 

19.71 
7.57 

28.69 
17.5'~· 
8.18 

4.14 

85.80 
5.11 
2.87 
6.21 

14.20 

100.00 

7526 
43~8 

157n 
2657 
419~ 

1961 . 

37437 
2~37 
1863 
3124 

1274 

44711 
17120 
1377 

622 

1.67 
2.89 
2.99 
0.58 
2.47 

1.98 
2.05 
3.'2 
.2.40 

2.47 

2.05 
3.77 
0.42 
0.30 

- --------------------- ------- -
1. Production figures from .l!6pitome of Agriculture, :'Jirectorate 

of 1.griculture, GoverIlillent of Haharae~tra and ~conomic 
Jurvey of ~~r~rashtra, Directorate of ~conomica and ~tatiatics, 
Government of }1aharaahtra,for varioud yeara. 

2. Production of 03ugafcane is in terms of gur, of cotton in 
terms of 100 bales of 180 lr..g. and ofgroundnu.t in pod,a. 

3. Growth rated are annual compoUrld gro~th ratea based on 
two-time points coverine a perioc of over 25 years. 



Table 1.2 : Changes in Area under I,jain Crops for Haharaahtra 19Q6~61 to 1S'88~89 

(hrea.in hundred hectare~) 
------ -.. -.- - - -

J.verage 
19.61-62 
1962-63 
1963-64 

(1) 

Average 
1987-88 
1988~89 . 

( 2) 

--------
~ share in food- .', . ,0 snare ~n gross 
grains area cropped area 
---------------- -----.;.---~--...:----

-------- - - - _0 _ _ _ _ _ _ _ _ _ ----"----------

Idce 
· .• heat 
Illiarif Jowar 
r.abi JOViar 
Bajra 

other Cereals 
All Cereals 
Tur 
Gram 
Other Pulses 

All !'ulses 
All Foodgrains 
ilugarcane 
Cotton 
G:rounclnut 
Other Crops 

13369 
8920 

25010 
36441 
16909 

4512 
105252 

5572 
3838 

14445 

23855 
129117 

1413 . 
27180 
11327 
21730 

14574 
8058 

. 285".2 
05718 
18895 

5147 
110913 

8380 
6134 

17300 

31813 
142726 

3664 
. 25728 

8132 
23865 

10.35 10.21 
5.91 5.65 

19.37 19.98 
28.22 25.03 
14.00 '13.24 

3.57 3.61 
81.52 77.71 

4.32 5.87 
2.97 4.30 

lL19 12.12 
I 

18.48 57.32 
100.00 100.00 

--------------------
Gross Cropped Area 190777 204115 

7.01 
4.68 

13.11 
IS.10 
.8.86 

~.42 
55.18 

2.92 
2.01 
7.57 

12.50 
67.68 

0.75 
14. '45 
·5.94 
11.38 - .., .. -

100.00 

7.14 
3.95 

13.97 
17.50 

9.26 

? 5? " ~ 

54.34 
4.11 
3.00 
8.48 

15.59 
69.93. 
1.80 

12.60 
3.98 

11.69 
- - - -
100.00 

- -' - - - -- - -
Growth rate 
.4 
,>() p. a. 

0.34 
-0.40 
0.52 

-0~08 
0.44 

0.43 
0.21 
1.61 
1.86 
0.71 

1.14 
0.39 
3.78 

.,.0.21 
:"'1.29 

0.37 .- - - - - - - - -
0.27 - -' - - - - - - - '- - - - - - - - - -.- - - - - - - -, ~ - - - - - . - - - - - - - - - - - - - -

• 
l.n...,ual compound grovvth rate 'baded on the two points of (1) and (".) 

CD 
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productiyity increased in this widely groVin crop (13 to 14 per 

cent of bross cropped area) are responsible for this growth. 

-;,hat Tilade thi3 rainfed crop such a success? The answer lies 

in tlJ.e <leveloplilent and adoptiun of hytrid varietiea. Rabi 

jowar, on the other hand, has a production growth rate of just 

0.5.3 per cent and this crop with largeat 151'0133 cropped area 

(~C~) cove~age of 19 to 19 per cent has ma~e rather meagre addi-

tiona ant has ita silare 0-:' foodgrdl1.3 proCiuction declininei'rom 

25 per cent to just 17 per cent b,'" tie enr. of the span of thirty 

years. 

Thia then, is tho contrast tLat is to be notec_ in the 

foodgrains production of tce state. ~,hile kharif jowar has 

prospered, raei jowar has stagnated. Various explan'ations can 

be offered for this phenomenon. First of all, tl-;s state re

ceive.:! its raL'lfall L:!ainl:r in the kl:arif .seaao~'l a.l'ld in rabi . 

season t~"lere i.J lack of moist-u.re. Further. hy-trid and high": 

yiel.ding varieties recommended for the rabi seadon ale not 

comparatle to those developeC for kharif jowar .in their 

performance. Then ae,ain, rabi j'Jwar i3 an excellent source 

of fodder allQ the li veato'ck manage,nent rec;,uire:3 good fodder 

yield. Thit:! aspect of fodder re(",uireI!.ent is taken into account 

while developiu:::. ne., raei varieties but these are not Cj,uite 

successful. Grain output .of t:lis crop has rel:1.ained around 4.3 

to 5.5 Quintals per hectare whereas that of kharif jowar has 
, 

gone up ftom 6 to over ~ll ~uintals per heptare. Development 

ane. popularization of g'Jod grain al'lO fl)dCler yielding varieties 
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fo:.: rabi jo"ar wou10 00 a breaktt.i:·oUOl for Haharaar.tra'.J agri

culturE • 

~i.a-;';i jows.:c ha.:; lost it" pl<:"ce ail t'~"e top contritutor 0:'

foodgrain.3 productioi1 (a;lare rec'ucin~ from '2; to 17 pel' cent 

as r.lentioned a'cove) VlhUe F;ha::::if jowal' haa ailSUIlled the top 

place in trie cont.ribution to food~ro.ii1s p:;:ooduction v,i th it" 

percen tage ahare increaain:::. from 23 per C(:ll:. t (decona large,~t) 

in the initial perioe. to 29 per cent by trJ.e ene: of t~1e period. 

The thi=d large.3 t contributor in the initial per-ioc; was' rice 

(22 per cent) a.1'le. this crop emerges aa the aecon( largest con

tributor at t;iE; end of the period (though its 111:.are reduces to 

20 per cent) "'ith a compound l';Tovrth r'ate of 1.67 per cent per 

annUT:l, wi:'dch i3 .somewhat modeat considering the fact that next 

to "'::eat, tbb is' the crop that u3hered in the e;ree!l revolution 

in 1;':,e country. Its productivity level, though, i3 high beine 

ah inte,:laively cultivated crop. Per hectare yield 'over the 

:rears 1:.a3 be"n ri'Jsn from 11 to 15 qui."ltals per hectare, and 

its share: in production is thus relatively high. \,heat and 

r.ajra crop~ fo::i.loYl ;;ii th ,the ir 5 to 7 per cent contributiona 

increasinG to 7 to 8 per cent over tl~e years with good. glov.th 

rate3 of ~.89 aao, ~.49 per cent per annum and net addition~ 

over ·the per~od for each cro~ are of the aa~a or~er. exceea

ing that for rabi jowar. But here we should note that vihilG 

thea.t iJ an irrigated crop (irrigation component increa3inf:, 

from one-third to over one-half) with its productivity rising 

from 4.5· to 10.4 c;,uil1tala per hectare, 'bajra is rainfed kharif 
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crop and its productivity haa increased but at lower levels, 

from 3 to 5 q~tals per hectare. Ad ~eshall see later, th~ 

bajra crop had a hiccup at the beginninf of the seventie~ and 

the crop ha4 to recover slowly over .tlieyears. Thua although 

v;heat and bajra shov; growth of the same order between these 

two time-pointa, growth in wheat is ,irrigation based while that 

of bajra is achievedv;ithout irrigation after some initial 

troubles. - • 
1.5 All cereals together indicate a growth rate of 1.98 per 

cent v.hile all pulses category shawi'! a growth rate of ~.47 per 

cent which is~somewhat heartenL~g cpnaidering ,the poor growth 

registered at the all-India level •. Cereals together have '11 

productivity level of,5.47 quiniais/ha. increasing toB.90 

quintals by the end of the period. Pulses, which are mostly 

rainfed have the productivities at lower level, inoreasi~g from 

2.60 to nearly four quintals. 

We have also incorporated three major non-foodgrains 

crops of sugarcane, cotton and ground~t. Table 1.1 reveals 

that sugarcane has a very good growth rate of 3.77 per cent 

per annum whereas cotton andgroUlldnut have poor .gro~th rates 

of 0.4~ and 0~30 per ce;nt. SUgarcane has about 2 per c,ent of 

gross cropped area (GCA) but it is a prima dOnna of l-Iaharash

tra'a agriculture. Cotton and ground nut on the other hand 

have an area coverage between 10 and 15 per cent of GOA. 

Hare about these crops la1{er. 

In Table 1.3 we have details of productivity changea 



Tatle 1. 3 : Productivities of Important Crops for Maharashtra 

(.~uin tale per hectare) 
------~----------------

Gr. Crop.:; TI~e triennial 1984-85 
'TO· " . avera~e centred at and 

------------------- 1987-88 
.1962- lSG9":' 1978-
53" 69· • 79 -

1. :lic8 10.69 10.27 14..31 12.63 

'Z. ',.heat 4.55 4.60 8.39 8.66 

3. LJowar 5.99 5.7(5 6.18 11074 

4. :,-:. J owar 4. 5 S 4. 38 . 5. 17 5 • 28 

5. Bajra 2.87 3.08 3.77 4.13 

6. Other 
cexeals 5.69 5.83 8.18 9.12 

7. Thtal 
cereals 

8. GraB. 

9. Tur 

10. i·;img 

11. Uc'tid 

1'2. Other 
pulses 

13. Total 
pulses 

5.47 

3.43 2.95 
, . 

6.05 4.86 

8 ?;> . --
3.47 

5.69 

2.61 2.48 2.94 

2.76 2.67 3.35 

2.60 2.54 3.01 

3.54 3.14 3.65 

14. Foodgrains 5.11 5.05 7.31 

15. 

16. 

17. 

3ugarcane 7.67 
(tonnes of 
gur) 

Cotton 9.60 
(lint) 
G-rounenut 
(pods) 6.S7 

8.13 

0.84 0.98 

5.8S 6.70 

8.16 

4.02 

6.63 

3.31 

4.$1 

8.01 

0.96 

9.88 
- - - - - - - - - - - - - - - - - - -

1987-88 
and 
1988-89 

--------
14.98 

10.40 

11.13 

5.43 

4.79 

8.90 

8.56 

5.19 

6.75 

3.98 

4.94 

7.76 

7.65 

0.94 

10.48 
--------
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Ta~le 1.4 t Area, Production and Productivity Compound Growth 
Rate for Haharashtra (1960-61 to 1986-89) 

(Growth rate per--cent 
per annum) . - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - -,-

C r 0 p Area 
----------------
1. Rice 
2. ~;;heat 

3. IChar if J owar 
4. :a.abi Jov.ar 

5. Bajra 
6. Other Cereals 
7. All Cereala 
8. Tux 

9. 
10. 
11. 
H. 

13. 
14. 
15. 

Gram 
Other Pulses 
All Pul.3es 
':~1 Foodgrains 

Sugarcane 
Cotton 
G-roundnut 

0.34 
-0.40 
0.52 

-0.08 

0.44 
0.43 
O.'U 
1.61 

1.86 
0.71 
1.14 
0.39 

3.78 
-0.21 
-1.29 

Production Productivity 
-------------
L67 
2.89 
8.99 
0.58 

~.47 
2.,'21 
1.96 
a.05 

3.77 
0.42 
0.30 

1.3~ 
3.30 
2.46 
0.66 

'2.02 
1.77 
1.77 
0.43 

1.63 
1.66 
1.31 
1.65 

-0.01 
0~63 
1.61 

-------------------------------
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:e'or tl:Gse crop') and in Table 1.4 area-productiol1-procuctivit~T 

rate,:; are incorporated..,e l.ave already uaed some of the in

fo:::na tion in Taple 1 • .3 re.;arding produc ti vi ty. Eere .;e no te 

again thatproductivit,'T gains, have cccu.;:red in kharif jO'i,ar, 

wi:J.eat, rice, granl and groundnut and of the.,3e, gl'o~,tr.L L, .cr.eat 

i.3 irrisation-baseo. and to 301:.0 e:;;:tent this is tlue' of gro1l-th 

in 6raLl'~hd eapecially grou.~dnut. In Ta~le 1.4 ~e see'to ~hat 

e"~tei1 t growth can be :::. t tributed to change3 in area 'aIld cr~anges 

in production. T~:.is ta"cle reveals the role productivit" has • 
pla~Ted in increasin2, production. Ra1::i jowar is an exception 

• 

among cereals "'ilich 103 atagna ting while among pulses, growth 

in tUl' i30n aCC01l..11t o:f area .a.'1d in gram on account of area. as 

v:'ell aa p:roductivit'.T. };xcellent fro.:th rate of sU@'.rcane io3 

v:holl:7 on account of area a..'10 this hundree. per cent irr :.~a te~) 

-crop earr:rin[ the larres t we i,:n t in the off ici13.l proGuc ti on 

index sta.gllatin:· in proallctivit~7 s':.Lo'uld be a cause for concern. 

Tli:ou2,h coverL'1& lea.'3 than ~ pGr cent of GO";', this crop has a 

share of 13 to 15 per cent of tte state'a gross irri:ated area. 

But as i.:3 well leno"n, vritt. its ver:! hi;s:1 irrit?ation requirement. 

estimatea of its irri€p.tion water consumption can be put at a 

high lev~l of ovel' 50 per cent. It also takes simil::.r propor

tion of fertilizer consurr,ption. 

Tc_is ia,a sort of dilGlIillia for t~e atate.· The country 

needs SU6arcane production and ilaharashtra has eJr,ere,ed ad one - . 
of top produc~ ... '" of sU3arcane a..'lC of aug2X. There are otl.E>r 

states ~'hich ~.it~1 a much better irrigation andonnent (coL~po.rec;. 
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to measly 13 per cent area irrigation for Maharashtra) and per

haps more assured rainfall, are producing foodgrains in abun-. 

dance. Requirements of commoditie31ike sugar are e~ected to 

increa8e1'ast due to -not only to growth in population llut due to 

growth in incomes as .well. But with its paltry area coverage , 

of the cropped area. it iJ obvious that proportion of farErs 

in Haharadhtra growing sugarcane must also be ofsim!lar order. 

~he green revolution being irrigation-dependent it is obvious 

it cannot spread allover the state. Witness the fact that. 

irrigation proportion (gross irrigated area~CA) haa increased 

from 6 per cent in 1960-61 to 12-13 per cent over the thirty 

year period. So on the onG hand use of irrigation potential 

fOl SUE arcane production in 1"!ai1arashtra complements production 

of foodgrains by other states. On the ott-er the benefit Of. 

this lucrative crop goes' to onl:r a few farmers leadiilg to in

equalities in income distribution. 

1.6 Index numbers. of agricul tur:il production considers all 

crops and not just the crops listed above. If we calculate 

growth using index numbers we have compound growth rates as . , 

1'0110'1'\'8: 

Foodgrains 

Non-foodgrains 

All(agricultural) 
commodities 

Production growth 
rate using index 
numbers (1967-68 
~ 1969-7~ ~f!J base) 

2.12 

2.00 

2.06 

Area growth 
rate 

--"---_.-
0.39 

-0.02 

0.27 
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Population SYowth of ~.3~ per cent per annum is nJted in ~ac-

tion 1.1 itself. 

1. 7 Hoy. let us trace the erowth decade by decade. In Ta'0le 

1. 5 production. c:'langea by decades are pre,JenteC:. The table 

reveals three ~hase3. 3tagnanc.'[ in the sixties, considerable 

growt:1 in the seventies and alovdng down of. growth in the cigh

. tics. Foodgrains have compound growth rate of just 0.07 per 

cent in tl~e sh:ties, high growth rate of 4~40 per cent in the 

seventie.3 ane again a lllodeat .:·roT';th rate of 0.87 per cent in 

the eightie.3. The major component of cereals has similar 

growth rate,3 but pulses show growth in the sevent.icd (~.30 

per cent growth rate) and even highergr.ov·;th in tlle eighties 

(4.44 peT cent per armum). . ThiJ is notacle a3 pulses lagged 

in production in t:1e cig!1ties for the country as a. Whole. 

Growth rate of graill in fact is a.3 high as 8.35 and this could 

be attributec~ to the increased irrigation for gram (nearly the , 

only pulse receiving aOIlle irrigation) with irri£,ated area in

creaaing to four times the initial level arld irrigation propor

tion increasing from 9 to 15 per cent. Tur has a good growth 

rate In eighties of 4.44 per cent per annum but thi,J i13 mainly 

due to area as we shell see from the next tacle • 

. .l'lajor €,Z'owth crop of kharif jowar with impressive 

growth rate of 6.88 per cent per arlnum in th3 seventies (v.i th 

the la.rge3t abaolute rate) has a small ne::ative growth rate 

(-0.47 per cent) or near stagna.."'lc,·' in tee eighties. ',heat 

and rice have excellent growth rate;) of 9.64 and 4.55 per 
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If 
Table 1. 5 I ::eta tea of Chaq;e in Production Over the Three Decades 

~Absolute rate in 
hundred tonnea p.a.) 

------------ - - - - - - ~ -. - - - -, 
Sr. Crop 
No. 

The 3ixties The Seventies 
--------------- ---------------
Absolute Growth Absolute Growth 
rate of rate rate of rate 
change ,$ p. a. change '~p • a. 

The ~ighties 
-------------,--
Absolute 
rate of 
change 

Growth 
rate .., 
/" P .·a. 

- - - - - - - - - - - - - - - - - - - - - - - .:. - - - - - - - - -
1. Rice 
2. 'irheat 
J. Knarif 

JO'i',ar 
4. TIa1: i J owar 

5. Bajra 
6. Other 

cereala. 
7. All cereals 
S. TUT 

9. 
10. 
11. 
1~. 

Gram 
Other Pulaea 
.~1 Pulsea 
..al jj'oodgrains 

-106.3 -0.76 765.6 4.55 
.-35.6 -0.90 580.0 9.64 

348.7 ~.~O 1613.4 6.88 
-398.8 -~.54 331.1 2.10 

249.5 4.58 

13.9 0.5~ 
71.4 0.18 

-63.4 -1.98 

-43.3 
85.4 

-26.3 
45.1 

-4.05 
2.16 

-0. :31 
0.07 

-40.6 

105.8 
3354.7 

76.8 

45.7 
89.6 
~D.O 

3565~7 

-0.66 

3.36 
4.67 
2.31. 

3.75 
1.92 
2.30 
4.40 

. Ij. 6ug~cane(Gur) 549.7 4.50 1092.2 5.87 
14.Cotton(lint)* 124.1 1.00 42.0 0.32 
15. Groundnut 

(Pods) -269.8 -3.75 ~91.2 -1.56 

53.4 0.25 
-132.5 -1.45 

-153.3 -0.47 
183.1' 0.99 

326'.5 

86.3 
364.3 
200.0. 

178.5 
180.7 
559.2 
923.4 

4.52 

2.10 
0.39 
4.40 

8.35 
3.07 
4.44 
0.87 

305.3 1.16 
21.9 0.16 

331.7 4.98 

-------- ---------------
II The initial anel. end points of the aixtie'l, the seventies and 

the eightiea are as followa : 
·Initial point 2n~ point 

::iixtiea i.v .1961-62,196'2-53,1963-64 . 1.v .1967-68,1968-69,1969-70 
:.ieven1;ies~~v .1967-68,1968-69,1969-70 !w .1977-78,1979-79; 1979-80 
Eighties :.v.1977-78,1978-79,1979-80 J.v.1987-88 ane 1988-89 

* Cotton (lint) in terms of 100 bales of 180 kg. 
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cent' per annum ane. sizeable absolute rates but a{;ain .3hoVi atag

nanc.',-deqline in ,the eightieJ. 3ajra had a good groVi"t~'l ill the 

sixtie.3 (vrhereaa all other crop3 e.iCcept kharif .jowar suffe:..-ed) 

but as ;rrentioned c.axlier L1 the early iJeventie,'3 its production 

wa.Jsevcrel~T affec ted due to I dov:;my mildew r C.iseas~ on h~''l:rid 

crop <41d faith of bajra g:roflers in th~ hybrid vari~ty Vias badly 

shaktn. The good G,l;'ov!th rate of 4.5'2 per cent per annum in 

the eig~l ties 1.:1 an exception to otr~el major c:rops showing down 

but part· of t:o.i.J could be j~t recovery after' the setback in 

the aeventies. 

B:r and lar~>~ after promisin.3 zrowth in the seventiEd, 

e5.z:Lt;ie<J ;3:'lOW t'. slo,,·ir.g do'1'11 , of reaching a plateau ,9itul:'.tion. 

11J.e.l"if jov;ar v.hic;l i', C'. success 5.::1 rainfed h,'T7.rir} cultivation 

ma~T be alo~dn[ do,'n ag ttP. proce'3.3 of h~T1::ridization i3 neal'l~, 
, 

cou::plcte f·J!' thi.:'J crop. Gro';vteJ in wheat 1.3 irrieation-ba'3co. 

as me:1.tioncd ci'.J:lier ano. area 1.U1der'·.mirri€:ated w'1.eat ia ·fast 

reducing. ;Che area-pro..cucti'Jn-productivit,·T grov1th r.ates for 

each d0cads aTe- prc.3c:Clted in 'ra"cl~ 1. Ei fOI all tbeJG crop,'3 a:nc 

t;'li~ tatle detai~L3 tlli:3 slo',inb dmm in ·tl!e eigttie3. '"i til 

limited hrigatiOll potential (maximUl!1 of 30 per CGZlt oi.gro;3.3 

cropped araa can 1;8 irrigated accord.ing to the Irrigation 

COill.li.ll.ddion'a estimate made in tr~e siztie.3) and more t:lan half 

ir:d,/i,a tio~-v.a ter goinS to iXl' i.;a tiO"l of the intend iva crop of 

:,3'.;.:; ar cane , developme:lt of' rainfed. hi~h-yielding varietiea 

coulo. be a.1 an.3i",e:r but in apite of reSila1ch in this dire~tion,no 

m<:.."1Y ~ucce.33f'ul rail1feC variGtie.3 ~.re emerging, V\'i th t:.o 01l:c<;9-

tiOll of khei"if jowar. 
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Table 1.6 _ .. _-- .. : iu'ea Production al'ld Productivity Compound Gro",1;h 
liates far the Three ])ecade .... · in Haharashtra ' 
(1960-61' to 1988-89) 

(Gmwth ;;latesper cent 
per annum) 

~ - - - - - - - - - - - - - - - - -
C r 0 p Decade :.rea Production Productivi t:r 
------------- --- ----------
1 ?ice .... ,,-

2. II he a t 

3. I<har if J owar 

4. r~abi Jovar 

6. Other Cereals 

7. ~lll CereaL3 

8. Tux 

9. Gram 

10. Other l:ulses 

6ixtiea 
,:leventiea 
-"iightiea 

jixties 
Seventies 
J;;ightiea 

3ixties 
Jeventies 
Eighties 

Sixties 
3eventies 
.lighties 

Sixties 
Jeventies 
Eightiea 

Sixties 
oeventies . 
:lighties 

Sixtiea 
3eventie.3 
jUghtiea 

;,jixties 
Seventies 
:::Jightiea 

.:iixtiea 
Seventies 
..l:ighties 

Sixties 
Seventies 
Eighties. 

---------------

-0.08 
1.14 

-0.23 

-1.10 
3.25 

-3.67 

0.16 
1.91 

-0.70 

-1.77 
0.41 
0.43 

3.35 
-2.63 
1.91 

0.09 
-0.09 
1.19 

-0.06 
0.05 

-0.05 

1.68 
0.71 
2.53 

-1.59 
2.08 
3.85 

-0.76 
4.55 
0.25 

-0,90 
9.64 

-1.46 

2.20 
6.88 

-0.47 

-2.54 
2.10 
0.99 

4.58 
-0.66' 

4.52 

0.52 
3.36 
2.10 

0.12 
4.67 
0.39 

-1.98 
2.31 
4.40 

-4.05 
3.75 
8.35 

2.16 
l.n 
3.07 

-0.68 
3.37. 
0.48 

0.20 
6.19 
2.29 

2.04 
4.88 
0.24 

-0.78 
1.68 
0.51 

1.18 
2.02 
2.~6 .. 

0.43 
3;45 
0.90 

0.t8 
4.61 
0.44 

-3.60 
1.59 
1.82 

-2.50 
1.64 
4.33 

-0.35 
1.70 
2.98 

- - - - - - - - - - - - -
contd. 
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Ta'ble 1.6 • contd. • 

- - - - - - - - - - -. - '- - - - -. - - -~.- - - - - -
C r 0 p Decade 1.rea ::?roduction Pro(luctivit~7 

- - - - - - - - - - - - - - - - - - - - - - - - - -
11. All Pulses ,iixties 1.72 -0.31. -2.00 

.5eventies 0.60 '2.30 1.69 
;;;ighties 1.34 4.44 3.06 

.12. All i'ood- jixtied 0.23 0.07 -0. 'H 
grains Sev~nties 0.60 4.40 3.78 

:':::ighties 0.'25 0.87 0.63 

1.5. ;iugarcane OoJixtied 5.29 4.50 -0.75 
deventied 4.78 5.87 1.04 
~ighties 1.81 1.16 -0.64 

14. Cotton ;)ixtied 0.15 1.00 0.85 
~eventies -1.21 0.3'2 1.55 
.i;ightiea 0.61 0.16 -0.45 

I]. Groundnut tiixtie.s -3.49 -3.75 -0.'27 
;"eventiea -1.32 -1.56 -0.'Z4 
l!:ightied 0.15 4.98 4.81 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



21 

Tatl~ 1.6 reveals on the other h~~d, t~at growth in pro-

duction of sugarcane 13 mostly due to increc.sed area and -this 

crop wHh over 100 incheo rer;.uirement (4 to5 times an~ irri

gated cereal) i.3 now a..'11 inteeral part of)'laharaa~tra's agTi~ 

culture a..""!d ineeeo, ma~ ne\'\' sugar coope::ative 'factorisa are 

alatec to come up. It iJ imperative .t~at good rainfed varie

tie.3 are developed alone "i th massive adoption of dryland' 

farming tecbnique3 to continue th~ pace of foodgrains produc

tion. Pro;;.ress on thio3 front io3 hov;ever slow perhaps because 

the effect cannot be vary spectacular as in the case of fully 

irrigated, high fertilizer reo3ponaive ·vc"z:l.etie.3 as Vias witnes3ed 

elaev,here.in the country. To indicate place of foodgrains 

g:;: owtli Ll1 ovarall af,ricul tural developmer..t, in Table 1. 7 we 

pr0i:lent grov'.th rates ba.s&d on index numbers of agricultural 

production and alov.""ing do\'n in the eightie3 is witnes3ed for 

the t:"lI'ei:l categories of food grains non-foodgrains and all 

cOi:lffiodi tiea ,but for foodgrain3 the pl.Lenomenon really standa 

out. 

1.8 ';." have already alluded to tc"e irrigation problem.. let· 

U3 briefly consider which cropa are receiving irrigation a..'I1d 

the chan§e over ye~s. In Table 1.8 irrigation area details 

for various time-points a':ld grov.th rates are presented for 15 
, 

crops and crop groupd. The la3~ line of the table reveals 

that the gross irrigated area/gross cropped area percentag~ 

haa increased from 6.68 per cent in the initial period to 

8.0~ anti 12.03 per CE:nt at the encl of sixties' and 3eventiez 



Table 1.7 : Index T'Jumbers of Agricultural Production a.l'ld ti1e 
Growth I:.ates 

(Triennium endin c 

1969-70 as basej 
------------------------------

Period 

1. Av.1961-62 
2. Av.1967-68 
v. .;"v.1977.,.73 
4. Av.1987-88 

to 1963-64 
to 1969-70 
to 1979-80 

&: H83-89 

" th -. -t ;;rroVi "'ia e s 

-jixtiea 
Seventies 
:8ighties 
.8ntixe period 

(~ p~a.) 

(1 to 2) 
(2 to 3) 
(3 to 4) 
(1 to 4) 

Foodgrains IlTon-food 
grains 

All commo
dities 

- ~ - - - - - - - - - - - - - - -
100.00 
100.00 
155 :40 
170.65 

0.00 
4.51 
0.99 
2.12 

94.1.3 
100.00 
131.60 
155.85 

• 

1.01 
2.78 
1.80 
2.00 

97.43 
100.00 
144.80 
164.05 

0.59 
3.77 
1.32 
2.05 

!Jote: In tile production index, foodgl'aina carry aweigh t of 
55.49- and non-foodgrains 44.51. 3ugarcane has the 
highest weight of 21.64 followed by kharif and rabi 
jowar together with ,a weight of 2~.12 (which we may 
split as 11.45 and 9.67 respectively). Next in 
importru1ce are rice (11.52), groundnut (9.25) and 
cotton (3.43). 
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Table 1.8 : Change a and Growth : .• ateJ of Irrigated ~ea under Cropa of Maharashtra 
(1~60-61 to lS8~-85) 

. . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
jr. Crops 
No. 

•• verage area in '00 ha. Per year rates 
------------------------------------- ----------------------------~-------
1961-62 
to 
1963-64 

1967-68 
to 
1969-70 

1977-78 
to 
1979-30 

1983-84 
and 
1,984-85 

3ixtied ~eventiea Eighties Entire 
period 

-- - -., - - - - - - - - - - - - - - - - - - - - _. - - - - - - - - - - .- - - - - - - - -
1. Rice 

2. ~iheat 

3. Kharif 
Jowar 

4. Ral::i 
- JoV\'ar 

5. :Uajra 

6. Other 
Cereals 

7 .... 11 
Oereala 

'a770 
(20.72) 

1424 
(15.96) 

106 
(0.4'3) 

2860 
(7.85) 

325 
(l.n) 

141 
(3.06) 

7626 
(.7.24) 

3071 
('33.03) 

2397 
(28.72) 

207 
(0.82) 

3386 
(26.15) 

5567 
(48.43) 

831 
(2.73) 

375450.06 
(24.69) 

5992 162.28 
(55.17) 

3'31 
(1.10) 

16.83 

2765 3965 3541 -15.73 
(8.44) (11.62) (ae.co) 

475 646 493 25.00 
(2.30) (4.09) (2.76) 

238 33~ 410 16.1~ 
(5.1'2) (7.22) (8,07) 

9~53 15237 14511254.50 
(8.73) (13.63) (12.76) 

8'3.53 (-23.8'3) 

317.00 

64.43 -92.88 

H(1.00 -59.00 

9.43 14.18 

608.47 -113.83 

-----------------------------~---
(Ji'igures in 'bracketa indicate proport!.o::1 o~ irri£ate r: component of each crop.)' 

2B.46 

9.98 

35.3? 

7.79 

324.90 

contd. 



!2P1e 1.8 :eontd. 

------ - - - - - - - - -.- - - - - - - - - - - - -,- - - - - - - - - - -
,:ix. Crops 
~ro . 

1. Idee 

2. ';.heat· 

3. Kharif Jowar 

4. rlabi Jov.,ar 

6. Otller Cereals 

7. .~ll Cereals 

(!roVith rates (~ p.a.) 
---------------------------------------------------------------
1962-63 to 
1968-69 

1.73 

9.07 

11.80 

-0.55 

6.53 

9.09 

3.09 

1968-69 to 
1978-79 

'?.41 

8.7S 

14.n 

3.67 

3.1'a 

.3.40 

5.23 

1978-79 to I.v. 196'Z-63 to i.v. 
1983~84t1984-85 1983-84,1984-85 

-"-------

-0.67 

1.34 

-15.01 

:"~.54 

-4.80. 

3.91 

-0.76 

1. 4'a3 

6.91 

1.13 

1.95 

'5.09 

3.07 

------------------------~------------

contd. 



~ra'cle 1.8 I contd. 

• ------ - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
~verage area in '00 ha. Per year rates ..:>r. Crops 

Nco. ---------------------------------- -------------------------------------
1961-6~ 1957-68 1977-78 
to to to 
1963-64 . 1969-70 lS79-80 

1983-84 
to 
lS8,~-85 . 

:Jixties ;;jeven- ~ighties 
ties 

i:ntire 
period 

- - - - - - - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - - - - - - - - - -
8. Grau:. 

9. Other 
pulses 

10. '["11 
pulses 

~47405 735 
(9.~4) (14045) (17.15) 

78 110 108 
(0.39) (0.43) (0.45) 

425 614 843 
(1.78) (2.52) (3.01) 

25 
(0.10) 

1184 
(4.08) 

5.33 

31.50 

~3.13 76.94 

-0.20 

61.91 

11. ~ 3050 9766 16080 15795 236.00 631.37 -51.91· 
Food.;rains (6.2':';) (7.44) (11.53)(11.00) 

12. ,sugarcane 

13. Cotton 

14-. Groundnut 

15. Gross 
irrigated' 
area 
----~-

1420 1933 3090 3569 
(100.00) (100.00) (100.00) 1100.00) 

603 632 887 1021 
(2.22) (2.30) (3.65) (3.80) 

115 
(1.11) 

160 378 1797 
(1.75) (4.72) (23.23) 

85.22 86.94 

4.83 25.50 

5.78 21.83 257.94 

12749 15521 23979 ~4524 461.89 845.80 166.61 
(6.68) (8.02) (12.05) ,(12.26) 

--- ------------ --- ---------
(JJ'igurea in bracketa indi ca te pr oportion of :Lrr 4,a teG component of each crop.) 

37.74 

-2.45 

35.29, 

360.19 

99.91 

19.42 

, 77.75 

554.91 

contd. 

'" VI 



Table 1.8 I oontd. 

- - - - - - - - - - - - - - - - - - - - - - - - -. - - - - -. - - - - - - - - - - - - -

-

-

Growth ra tea (.~ p.a.) JoIr. Cropa 
No. ~------------~--------------------------------------------------

196~-63 to 1969-69 to 1978-79 to .;'v. 1962-63 to ii-v. 
1968-69 1978-79 1983-84,1984-85 1983-84,1984-85 - - ... - - ...;, .- - - - - - - - - - - - - - - - - - - - - - - - - - - -

8. Grair. 6.4~ 3.85 8.6~ 5.77 

S. Ot~er Pula(;s 5 O? • v , -0.18 -23.3~ -5.14 

10. .... 11 Pulaes , 6.33 3.23 6.36 4.88 

n. ~1 Pood rains. 3.27 5.11 -('\.33 3.18 

11. ,.Jut' aroan e ).31 4.78 2.65 4.38 

13 • . Co·tton 0.79 3.45 ~.58 2.43 

14. Ground nut 4.-15 8.99 3~.75 i3.19 

l5. Gross Irrigated .. .rea 3.33 4.45 0.68 3.16 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

'\l 
0\ 



and bv mid-eightie.:J (average 1983-84 and 1984-85, year for . , 

which detailed irrigation data were available at the time of 

analysL3) it rose to H .. as per cent. Jot the time of writing, 

thia proportion is l4.l~ per cent for 1987-88 and 1999-89 to

gether. Go over thirt:r years increase is of about 7 percentage 

points. This progrea3 is rather slow 'ano the percentage i<1 
\ 

not expected cr033 thirty as mentioned in thepreviou3 3ection. 

:Poodgrain.~ irrigation pr'lportion 1.3 of the .:Jame order but in 

absolute terms rnbi jov.ar, rice' ane weeat have large areas. 

Appearfu"lCe of raei jowar is rather strange but being arabi 

crop thi.3 irrigation i3 likel:T to be of a protective .t.~Tpe. and 

in any case this ha3 not really raised the overall rabi JOVial' 

productivit:; which hasremain€;~ around 4 to 5 quintals per 

hectare, half the rainfed kharif jo>'ar productivity. Irrigated 

rice bes a different feature. The crop area irrigated i3 ao 
to 25 per cent but it is almost entirely in the Vidarbha area 

. ""here late varieties of rice need tank irri£ation~ Yield in 

Vidarbha i3 in fact lower than rainfed rice area of Konkazi. as 

Vie shall see in the next chapter. 

It is in wheat that irrigation proportion i.3 fast in

creasing. Over the years it has increased fro~ 16 per cent 

in the initial period to 55 per ccnt by mid-eighties and the· 

growth :z:a te for irrigated ;;h er. t area is high at 6.91 per cent 

vJhereas groSJJ irr iea teC! area of tl:e state has a growth rate 

of 3.16 per cent over the entire period. (Good gro'l"th rate 

of 0 vel' 5 per cen t for kharif jowar is deceptive becau,3e the 
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ma&nitude Ll quite small. Percentage kharif jawar irrigated 

has increased and reached jU3t one per cent over the years.J 

:,.etUTl1ing to wheat, one observeil -that not only lrri&,ated com

p_onent is fast increasing, unirrigated component iil also 

decreasing in absolute terms. It 1:3 clear that farmer.3 are 

preforrin[ to cu~tivate tl:i.3 crop under irrigated' conditions. 

In the l!)pitome of Agriculture publi.:3hed b~r the Direc

tarat':;) of i .. griculture from the eightie:3, an item'pr'P?rtion 

of irrigated ,output -to total output of- the crop' has started 

'appearin,; fo: ... many crop.:3 (an itE:!ll which Was not av ... ilabllS in 

the earli"r ~ublications of ':Seadon and Crop }.eport'). For 

iooclgrain3 category irrigated production proportion had in-

creased from 16 to about 20 per cnnt between 1984-85 and 

1983-89.Thu3 acout one-fifth of fO:'ldgrains producti'm ia,. 

'protected'. This incHcate.3 that in a drought year a 12.rge 

proportbn of foodgrc.insproc.uction -is affe'ctee. - It iii inter": 

eating try nf)te that over 70 per cent of wheat producticn i.3 

protected by irrigati0n. Good production growth rate of this 

crop is already noted. 

Otliernotable percentage irrigations ere in the case 

of gram where the percentage rises from 9 to ~3 and irrigated , 

gram area growth rate is a'Jout 6 per cent. Gram producti:m 

has' also increased at witne.3sed in Table 1. But pulses to-

geth~r have an irrigation proportion of 4 per cent even at 
. 

the ene. of the peri:>d. .3ugar.cane is all irrigated while 

one nCJteil good -and s :>mewha t sude.en increase in gr:lUndnut 
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(from 1 to 23 per cent) edpecially in tbe eighties and this i3 

becau.3e of the advent of summer groundm~ which is a full~T 

irrigated crop. To encourage oilseeds production; tn's state 

government agreed to release canal water in summer for thi:3 

crop a.."l(~, there ia a fast increase in SUlIIIl!6r g:roundnut. 

1.9 Coming back to t:,c irrigation 'problelll' one can.day 

that irrigation proportion for foodgrains is of the same order 

as. t};e proportion for all crop3 tog.etLe~ and growth rat6s of 

irrigated area are very C10S6, 3.18 and 3.15 per cent per 

alIDum respectively, so foodgrains are r,eceivinl: a fair share 

in,irrigatioLl. • But as pointed out earlier, irrigation re-

(,j,uirement of sugarcane is easily 4 to 5 timed that of any 

cereal crop ~~d the 'fair' share of foodgrains in irrigation 

app<lara to be deceptive. An ezercisa '!:;o. obtain t:.ce sl:..ar,es of 

'irrigation water' for foodgrains and suearca.."le can 1:;e attorn\>

ted on t::e following lines. 

Considering onl.'7 foodgrains and s~arcane,one,.-'ma'T put 

irrigation re<;;.uireme!lts at: rice 3~.48 inches, v'heat, raqi 

jowar 20.67 inc:le.'3, kl'.ari f jOY'aI' , bajra ~1'J.d' other cereals I 

17.7'3 inche3. gram 13.79 incne3 ann, SUfarcane 110 inche.3' 

(taken from various studied and appear reasonable)., Using 

tl16de irrif,ation rec.uireli'_€n t.:!, fcodgrain3: sue;arcane ratio 

can be attained condiderin~ irrigated areas crops. Forvari-

ous. time-points this e::r.er,cise yields rati03 as follows : 

i>vera[e 1961-6Z 
~.verage lS83-84 
Average 1987-88 

to 1963-64 
to 1984-85 

• • 
• • 

to 1983-89: 

51:49 
46:54 
43:57 
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the last ratio ottained froJll latedt fi",ures availa'plc at the 

time of wri t in::. It may be reliiembered tl:a t share of foodgraind 

in cropped area ia 68 to 70 per cent for ali these years whereas 

sugarc8.i."le area share io less t:"an '2 pE.r cent. Thb contrast • 

brings out sufficiently tilE: d:aparity in the water use. In the 

main sugarcane, tractd in the ',;e.:3te:rn Naharasht;ra, ,thE.3c ratio.J 

are as adverse aa 33:6'2 and '2'2:78 ir~ t~e Pune region vhich L3 

drought-prone a'iltl thcKolhapux region (these :regions discussed 

,in the next ci:apter) respectively. 

To sum up, while bulk of t:1e irrigated arza in absolute, 

terms .id engaged in cultivation of rani jowar, rice and wheat 

(in that order), for thE' first tv'o crops it has not really , 
hel~ed in increasing t!j('; product ivi t~7 and perhaps thia irriga-, 

tion had a weak base. This ia also reflect,ed in the fact that, 

while rabi jowar receives hardl~7 an~r ch€;mical fertilizer. for 

rice the fertilizer application is illuch higher in rainfed rice 

of Konkan than bettor irrigated rice in Vidarbha. ~pprE.ciatlc 

impact appears to have occurred for ,v;heat. Jiut for foodgrail13 

as a whole, vid-a-vis sugarcane, the latter crop has a large 

share of irrigation ~ater quite disproportionate to its area 

coverage. 



]ple ~: Changes and. Growth Rates of Froduction of Foodgrains in Maharashtra (1960-61 to 1988-89) 

, - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - ~ -
• 
o. 

Crops 

( 1) 
1 

Average pI:'oduction· in '00' d=differences and per year rates 
tonnes . . in '00' tonnes 
51:'-~-~0'7'::blr-77 :'-is' -'S"';:r::as --a.r·-'· .. ·'~ cf2~~'···'···· -d:3""-··_· Ci1.r .... 

to to to and 
63-64 69.70 79-80 88-89 

(2) (3) (4) (5) (3)-(2) (4)-(3) (5)-(4) (5)-(2) 
23 4 5 6 7 8 9 

Growth Rates (% p.a.) 

b2-63 
to 

68-69 

10 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - -.- - - - - - - T- - -.- - - ~ - - -

1 Rice 14298 13661.21317 21825 - 637.7 7656.3 
(21.67)(20.61)~20.91)(19.71) - 106.3 765.6 

507.5 7526~2. -0.76 4.55 0.25 1.67 
53.4 295.1 

2 Wheat 4055 3842 9641 8383 - 213.7 5799.7 -1258.3 4327.7 -0.90 9.64 -1.46 2.89 
( 6.14)( 5.80)( 9.46)( 7.57) - 35.6 580.0 ~132.5 169.7 , 

K.Jowar 14936 17078 33212 31757 2092.3 
(22.71)( 25. 77)( 32.58) (28.69) 348.7 

4 H.Jowar 16735 14342 17653 19393 -2392.7 
(25.36)(21.16)( 17.32)( 17.52) ... 398.8 

16134.0 -1455.5 16770.8 2.20 
1613.4 - 153.2 ~57.7 

3311.3 1739.2 2657.8 -2.54 
331~1 183.1 164.2 

Q.88 -0.47 

2.10 0.99 

5 T.Jowar 31720 31420 50859 51149 - 300.3 19438.7 ~90.3 19428.7 -0.16 4.93 
(48.06)( 47.41)( 49 .89)( 46.20) - 50.1 19.43.9 30.6 761.9 

0.06 

5 Bajra 4858 6355 5949 9051 1491.0 - 405.7 3:101.5 4192.8 4.58 -0.66 
( 7.36)( 9.59)( 5.84)( S.18) 249~5 - 40.6 326.5 164.4 

4.52 
. " 

2.99 

0.58 

1.89 

7 O.Cereals 2622 2705 3763 4583 
( 3.97)( 4.08)(3.69)( 4.14) 

8'3.3 
13.9 

1058.0 819.5 1960.8 0.52 3.36 2.10 2.21 
105.8 86.3 76.9· 

3 T.Cereals 57553 57982 91529 94990 428.7 33547.0 3460.5 37436.2 0.12 4.67 0.39 1.98 
(87.21)( 87.50)(89.79)(85.80) 71.4 3354.7 364.3 1468.1 

tJ, 
I-' 

- -------------------,.,. on __ ~. ... _ _ _ _ ,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

(Contd. ) 



- - - 1- - - - - -2 - - - 3- ,- - '-4 - - - 5~ - - 6 ... - ,.. - .,-. - - - '-e - :-
9, 10 11 12 . 13 

----~- - - -'- - - ~ - - -'- - - - - - - - - - - - - - - - ~ -- ~ - - -, - .~ - - - - - - - - - -
9 Gr,am 1318 1028 1485 3181 -289.7. 457.0 1696.0 1863.3 -4.05 3.75 8.35 3.52 

( 2.0)( 1.55)( 1.46)( 2.87) _ 48.'. 45.7 178.5 73.1 
, 

10 Tur 3373 2993 3760 5660 -380.7 
(,5.11)( 4.52)( 3.69)( 5.11) - 63.4 

767.7 '1899.7,2286.7 -1.98 2.31 4.40 2.05 
,76.8 200.0 89.7 

11 Mung 1092 1283 1563 N.A. 191.7 279.3 
27.9 ' 

..... ~ 2.73 1.99 - -(,1.66)( 1.94)( 1.53) 31'.9 

12 Udid 1181 1387 
( 1.79)( 2,{)9)( 

13·0.fulses 3753 4265 
(Incl.11,12( 5.69)( 6.44){ 

1606 N.A. 
1.58) 

5151 6878 
5.06)( 6.21) 

206~0 
34.3 

512.3 
85.4 

219.3 
21.9 

895.7 1716.5 
89.6 180.7 

14 T.Pulses 8444 8286 10406 15719, -158.0 ,2120.3 5312.2 
(12.79)(12.50){10.21)(14.20) -26.3 212.0 559.2 

-
-. ... 

3124.5 
122.5 

7274.5 
285.3 

2.72 1.48 - -
2.16 1.92 3.07 2.40 

-0.31 2.30 ~.44 2~47 

15 F.Grains 65997 66268 10.1935 110708 270.7 35667.3 8772.7 44710.7 0.07 4.40 0.87 2.05 
(100) (100) (100) (100) 4~.~ 3~66.7 923.4 1'753.4 

- - - - - - - - - - - - - - - - - !!"'" - - - - - .... - - - - -, - - - - - - - - ..... - - - - - - - ... - - -

* '.I1his refers to the end period of a verage of two years 1987-88 and 1988-;89. 



Table I •• :Changes and Growth Rates of Area Under Various Groups for M'ih'irashtra (1960-61 
to 1988-89) - - - - - - - ~. ~ - - - - - - --- - - - - - ~ - - - - - - - - - - - ~ - - - - - - - - - -. Average Area in' DO I ha. ' 

SR. CRDPS 61-62 67-68 77-78 87-88 
Ng to to to and 

63-64 69-90. 79-80. 88-89' 

(1) (2) (3) (4~ (5) 

- - - - - - - - - - - - - - - - - -
"I ' RICE 13369 1330.4 14899 14574 ' 

(7.0.1) (6.87) (7.49) (7.14) 

2 WHEAT 8920. 8347 11495 80.59 
(4.68) (4.31) (5.78) (3.95) 

3 K.JDWAR 250.10. 25249 30.495' 28522 
'(13.11)(13.0.5)(15.32)(13.97) 

d=differences & per year Growth Rates (% p.a.) 
in '00.' ha. 

------~~~---~----------~~3~6~8~-~6~9~7~8~-7~9~~6~2~-~6~3 
dl d2 , d3 

, , 

d4 to to to to 
68-69 78-79 87-88 87-88 

88-89 88-89 
(3)- (2-) (4)-,(3) (5,)- ;(5)- • 

(4) (2) • - - ~ . - - - ." - - - - - - - - .' - - - - - - - - - -
-65.3 1595' .. 0. -325.0 120.4.7 -0..0.8 1.14 -0..23 0..34 
-10..9 159.5 .34.2 47.2 

-573.0. 3146.3-3436.8 -861~5 -1.10. 3.25 -3.67 -0..40. 
-95.5 ~.314.8 .... 361.8 -33.8 

239.0. 5246.3-1913.5 3511.8 0..16 '1.91 -0..70. . 0..52 
39.8 524.6 -20.7.7 137.7 

" 
4 R.JDWAR 36438 32745 34121 35718 -3693.3 1376.3 1596.2 -720..3 -1.77 0..41 0..48 -0..0.8 

(19.iD)(16.92)(17.14) (17.50.) -615.6' 137.6168.0. -28.3' 

5' BAJRA 1690.9 20.613 15790., 18895 
(8.86) (10..65) (7'.93) (9.26) 

6' D.CERE- 4612 4638 4599 5147 
IlLS (2.42) (2.40.) (2.31) (2.52) 

'~ 
370.3.3'-4822.3 310.4.2 1985.2 

617.2 -482.2 326.8 77.8 

'25.7 -39.3 ~8.3 534.7 
4.3' -3~~ $7.7 21.0. 

3.3,6 -2~63 1.91 0..44 

0..0.9 -0..0.9, 1.19 0..43 

7 . T.CERE-1D5262 10.4895 11140.0. 110.913 -366.4650.4.4 -'486.7.5651.3 -0..06 0..06 -0..05 0.21-
ALS (55.18)(54.20)(55.97)(54.34) -61.1 650.4 -5i.2 221.6 

GRAM - -
8 3838 3487 4284 6134 -351.0 797.0 1849.5 2295.5 ~1.59 ,2.08 3.85 1.86 

(2.01) (1.80) (2.15) (3.00) -58.5 19.7 ,194.7 
.' :, 90..0 

• 

9 TUR 5572, 6157 660.8 838. 585.7' 450.71771.5,280.7.8 1.68 0.71 2.53 1.61 
(2.92) (3.18) (3.32) (4.10.). 97.6c : 45.1' 186.5 110.1 

10 MUNG 4183 5183 5325 N.A. 
.. 

100.0.7 141.7 3.64 0.27 -- -
(2.19) (2.68) (2.68) 

, 
166.8, . 14.2 . .. 

(cOlltd .,) 

CI'I 
CI'I 



Table I~~ (contd.) 

-------

Sr. 'CROPS 
No. 

(1) - - - - -
11 UDID 

- Averag~ Area-in 100'''" • - '-'d=~irrerenCeS'and per ye;}r- Growth-Rates-(~ p.a.t-
hee tares . ra tes 

61-62 
to 

63-64 
tE) 

67-68 77-78.r87:"88 dl d2 d3 d4 62-63 68-69 78-79 62-63 
to to to (3)-(2) (4)-(3) (5)-(4). (5)~' to to to to 

69-70 79~80 88-89 (2) 68-69 78-79 87-A8 87-88 
(3) (4) (5)· 88-89 88-89 

-- ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - -
4280 5199 4795N.A. 919.0 -404.3 ,. 3.~9 -0.81 

(2.24) (2.69) (2.41) 153.2 -40.4 

12 O.PULSES 14445' 16774 17147 17300 2329.0 372.7 133.0 2854.7 ~.52 0.22 0.09 0.71 
37.3 16.1 111.9 " (INCL .10, (7.57) (8.67) (8 •. 62) (8.48) 388.2 

11) 

13 T.PULSES 23855 26419 28039 31813 2563.7 
(12.50)(13~65) (14~09) (15.59) 427.3 

1620.33774~0 7958.0 1.72 0.60 1.34 1.14 
162.0 397.3 312.1 

14 F.GRAINS 129117 131314 139439 142726 2197.3 8124.73E87.3E609J.30;28 0.60 o • 25 0.3 9 t>I 
~ 

(67.68)(67.86) (70.06) (69.92) 366.2 812.5 346.0 533.7 . 

15 S'CANE 1423 1938 3090 3664 515.7 1152.0 573.7 2241.3 5.29 4.78 1.81 3.78 
. (0.75) (1.00) (1.55) (1.80) 85.l' 115.2 60.4 87.9 

16 COTTON 27180 27428 24294 25729- 248.3':"3133.71434.2-1451.2 0.51 -1.21 0.61-0.21 

17 GINUT 

18 SAFFLR 

(14.25)(14.17) (12.21) (12.60) 41.4 -313.4 151.0 '-56.9 

11327 9152 8010 8132 -2175.0 -1142.0 122.3 ~194.7-3.49 -1.-32 0.16-1.29 
(5.94) (4.73) (4.02) (3.98) -362.5 -114.2 12.9 -125.3 

3218 3729 4897 6490 511.3 1167.31593.3 3272.0 2.48 2.'76 3.01 2.19 
(1.69) (1.93) (2.46) (3.18) 85.2 116.7 167.7 128.3 

19 O.CROPS 21730 23686 '24195 23864 1956.0 509.0-331.0 2134.0 1.44 0.21 -0.15 0.37 
50..9 -34.84.83.7 (11.39)(12.24)(12.16) (11.69) 326.0 

20 GCA 190777 193518 199028 204115 2741.0 5510.05086.7lB337.70.24 0.28 0.270.27 
(100.00 }(100 .00)(100.00)(100. oc» 456.8 551.0 535.4 523.0 - - - - -



, 
lble 1.3: Changes and Growth Rates of Important Non-foodgrains Crops .in Maharashtra (1960-61 to 1988:'89) --- , -- - - - -- - - - - - - - - - - - - - - - _ ........... - - - - - - - - - - -- - - - - - - - - - - - --

Crops Averag'e production in 100 1 d=differences and per year rates G~owth Rates.{~ p.a.) 
). :J:~s ___ • __ . __ . __ in 100 1 tonnes -

61-62 67-68 77-78 87-83 ~-' _. __ .-. - .. ----.----.- 62..'.6'3- 68'':6'9'-7-8---79-:6:""'"2.:(53 
to to to and to to to to ** 

63-64 69-70 79-80 88··89 
(1) (2) (3) (4) (5) (3)-(2) (4)-(3) (5)-(4) (5)-(2) 

68~69 78-79 87-88 87-88 
88-89 88 .. 89 - - - - - - - - -

S.Cane 

Co:bton* 

G.Nut 

S.Cane 

Cotton* 

G.Nut 

10909 

12105 

7898 

- - - ~ -' - ' .. - '_. - - ... - - - - .. - - - - - - -
14201 25129 2BQ30 

12854 13274 13482 

6430 5368 8;20 

84-B5 
and 

37-88 

28008 

13923 

71~5 

3298.3 10921.7 2900.5 
549.7 1092.2 305.3 

748.3 420.3 20B.0 
124.7 ,42.0 21.9 

-1618.7 -9~11.7 .'3151.5 
-269.8 Q 91.2' 331.-7 

.2879.0 
383.9 
649.0 
86.5 

1777.0 
236.9 

- - - - - - - - - - _. - - _. '- - - -- - - - - - ... -
*Cotton product;i.on is'in '1,00 i bales of 180 kg. 

.. _----------_ .... _----
17120.5 4.50 5.87 
.6.71.4 

1376.7 1.00 0.32 
54.0 

621.2 -3.75 -1.56 
24.4 

17099.0 
727.6 

1817.7 
77.3 

-753.3 
-32.1 

1.16 

0.16 

4.98 

to 
84-85 

and 
87-88 

1.46 

0.64 

3.77 

0.42 

0.30 
(>I 

to .£ \11 

84-85 
and 

87-88 

4.09 

0.60 

3.89 -0.43 

- - - - - - - - - - - ~ - -

it* Thi.lii refe~s to the ,end pe~iodo!- average of two years 1987-88 and 1983-89. 
£. This table is pre~ented because the regionwise analysis corresponds tc period end~ng 

,average 1984'-'85 6[ld 1981-88, referred: to as 1$6;5'. _' - " -, -



2. PROllUCT~ON TK8N:l);3 IN THE .G:&O
C;""IHATIC REGIONS 

2.1 In the previous chapter we considered production trenda 

in the state and now we intend to examine trendd in the agro

climatic zones. But before we do 030, we have to do one modifi

cation. Aa' aeen in .tile previous chapter, 'because production in 

1986-87 is unus~ll~ low (7.14 million tonnea) we preferred to 

average foodgrains production for the two yeara 1987-88 and 

IS8a-89 with their production levels of 11.06 and 11.07 million 

tonnes. Thus our. 'end-point' ia based on two years unlike 

other time-points which axe baaed on three years, in the atate

level analysis. In the analysia for agro-climatic regiona 

there is a further difficult.". At the time of analysi3, region

wise proo.uction details were available only upto 1987-88. So 

we have to .1.ook at the preceding years of which 1986-87 ia 

alreaa.y ruled out. Production in lS85-86 of 8.78 million 

tonneaalso appears on the lower side as production haa not 

been.lov:er than 9 million tonned till one goes back to 1974-73. 

Production in 1984-85 is, however, 9.74 million tonne a and 

. hence 'averaf;e of 1984-85 and 1987-88 ia chosen as. the 'end

point' for the regionwise analyais. The en?-point then centres 

itself half-way between 1985-86 and 1986-87. 

Thus befoxe regionwise analysia could be ·undertaken, it 

becomes relevant to see what changes occur in the absolute 

and cC?liIpound rates at the atate level with thia cbange in the 
,;. 

end-p-oint of, the entire period. (and conaequent change in tre 

35 
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enC:.point of the eighties). The data being relateC'. to the agri .. 

cultural production which is susceptible to weather, it is 

obvious that the rates would sho;" change but it would. be 

r~levant to see if they ehan~e radically. In Tables 2.1 to 

~.4· rates with end-point c:tall€,ed a .. 1 described, are presented 

for the dtate. Here v.e see t:lat foodgraind production avera

ges to lO~40 ulillion tonnes ad a~ain3t 11.07 million t9nnes 

(Table 1.1) :for the state-level analyais a..'1d hence most of· the 

absolute rates ano. compound growth rates are slightly lower , 

than the rates in t1:e previous .ci~apter. Table 2.1·reveals 

that growth rate for cereals is unchanged while for foodgraina 

it is only.marginally lower at 1.93 per cent per annum (com

pared with previous rate of 2.05). But ratefor'pulses; 

re,duc~s from 2.47 per cent to·l.73 per cent. Tur and mainly 

gra~ show. reductions. ,hut by' and large the production growth 

rates forind.ivid.ual cereals' and pulses as well as fo'1: the 

three nor.-foodgrain 'crops of's:ugarcane, cotton and grOunct.1Ut -. ' . 
are consistent. Table '2.2 shows that p'!l1ses area ~o;?th rate 

haa reduced' from 1.14 to 0.88. a.'1C rates. for. gram allC1 .. tur have 

reeuced. If we compare Ta1::le 2.3 showin€ changes in.area-· 

production";'procmctivity growth rates with similar previous 
• 

Table 1.4, our conclusions· rewain unc:.:.anged.. Additions to 
'. ~ . 

foodgrains and cereals' are more on account of productivity 

than area. while. addi t ion to pulses appear dUE; equally to 

area a..'1d proquctivlty. IQJ.arif jQwar continUed to show gOod· 

growth rate lin fact it improves) While rabi jowar reu.aina 
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Changes in Fr.oduction. of Main Crops in Maharashtra 
(1960-61 to 1987-88) with Terminating Time Foint being 
Average of 1984-85 and 1987-88 

(Production in hundred tonnes) 

- - - -.- - - - - - - - - - - - -.-- - - -.-.- -- - - - --- - -'-
Sr. 
No. 

Crop . Average Average % share in 
1961-62 1984-85 Foodgrains 
1962-63 and . 
1963-64 1987-88 

(1) (2) (1) (2) 

Abso- Growth 
lute Rate. (% p.a. 

change ----- ------
(62-63 to By .TabJ,. 
1984-85 1.1 

and 
. 1987-88 

- - - - - - - - - - - - - - - - - - - - - - - --- - - - - - .- -" -.. 
1 aice 14289 

2 Wheat 4055 

3 KharifJowar 14936 

4 Rabi Jowar· 16735 

18245 

7450 

34290 

19482 

5 Bajra 4858· 7379 

21.66 17.54 3947 1.04. (1.67) 

6.14 7.16 3395 2.62 (2.89) 

22.71 32.97 19304 3.59 (2.99) 

25.36 18.73 2747 0.65 (0.56) 

7.36 7.10 2521 1.79 (2.47) 

6 Qther Cereals 2622 4515 3.97' 4.34 1893 2.34 (2.21) 

7 All Cereals 57553 91360 87.21 87.85 33807 1.99 (1.98) 

8 Tur 

9 Gram 

3373' 

1318 

5099 

2151 

5.11' 4.90 1726 1.77 . (2.05) 

2.00 2.07 833 2.11 (3.52) 

10 Other Pulses 3753 5392 5.69' 5.19 1639 1.55 (2.40) 

11· All Fulses 8444 12642 '12.79 12.16 4198 1.73 (2.4n 

12 All 
Foodgrains 

13 Sugarcane 

14 Cod:ton 

15 Groundnut 

65997 104001 100.00 100.00 38004 1.95 (2.05) • 

10909 28008 17099 4.09 (3.77) 

12105 13923 

7898 7145 -
1818 0.60 (0.42) 

-753-0.43 (0.30) 

- - - -' - - - -- - - - - - - - - - - - - - - - - - - - - - - --
Note: Production of sugarcane is in terms. of gur, of cotton in 

terms Gf 100 bales of 130 kg. and of groundnut in pods. 



Table 2.2 : __ -0--"--

--~----
Sr. 

. No. 
Crop 

Changes in Area under Main Crops in ,Maharashtra (1960-61 to 1987-88) with 
Terminating Time Point being Average of 1984-85 and 1987-88 . 

- -
(Area in hundred hectares) 

- - - - - - - - -- - -- - - - .. ..... '" .. : - -- ..... ' .. ' - -. - --...;,. - -' - '- .. -' -' -' 
Avera~e 
1961-02 
1962-63 
1963-64 

Average 
1984-85 

and 
1937-88 

% share·:!.n 
Foodgrains area 

% share in 
Gross Cropped 
area 

Growth 
rate 
% p.a. 

(1) (2) (1) ( 2) (1) (2) 
(By Table 

. 1.2) - - - - - - - - - - - - - -
1 Rice 
2 -Wheat 
3 Kharif Jowar 
4 "labi Jowar 

13369 
8920 

25010 • 
36441 

14448 
8507 

29218 
36906 

- - - ... " _-._ i.e ... _ 

10.35 
6.91 

19.37 
28.22 

10.22 
6.09 

20.07 
26.11 

7.'01 
4.68 

13.11 
19.10 

... - - - - - - - ~ - - - - -
7.12 
4.24 

14.39 
18.18 

0.33 
':'0.15 
0.66 

.0.05 

(o. 34i . 
,(-0.40~ 

(0.52 
(-0.08 

C>i 

5 Bajra 
6 Other Cereals 
7 All Cereals 
8 fur 

16909 
4612 

105262 
5572 

17881 
4950 

112008 
7685 

14.00 
3.57 

81.52 
4.32 

12.65 . 
3.50 

79.,25 
5.44 

8.86 
2.42 

55.18 
2.92 

8.81 
2.44 

55.18 
3.79 , 

0.24 
0'::'30_ 
0.26 
1.38 ! g:t~l co 

0.21 
1.61 

9 Gram 
10 Other fuls~s 
11 All Pulses 
12 All Foodgrains 

13 Sugarcane 
14 Cotton' 
15 Groundnu t 
16 Other Crops 

3338 
'144~5 
.23855 
129117 

1423 
27180 
11327 
21730 

5345 
·16300 
29330 

141338 

3496 
26011 
7233 

18334 

2.97 
11.19 
18.48 

100.00 

-

. 3.'78 
11.53 
20.75 

100.00 

-

2.01 
7.57 

12.50 
67~68 

0.75 
14.25 
5.94 

11.38 

2.63 
8.03 

14.45 
69.62 

1 ~ 72 
12.81 
3.56 
9.03 

1.42 
0.52 
0.88 
0.39 

3.90 
-0.19 
-1.89 
-0.69-' 

! 1 ~86l' 0.71 
1.14 .-
0.39 . 

(3.
731 

{

-0.21 
'-1.29 
. 0.37 

- - - - - ~ - - - - - - - - - - - - --- - - - - - ~ - -"_. ----.- - - - - - -' ~ - - --" --
17 Gross Cropped 

.area 190777 203005- - - 100.00 100.00 0.2) (0.27) . 
-----------~---~-----------------~----~-------



Table 2.3 : 
.. ~ •• " .... ~, ......... <'6 ... -~ • 

, 0' 

- '-I 

40 

.Area, Production and, :Productivity Compound 
Growth Rates for ~aharashtra (1960-61 to 

. 1987-88) with Terminating Time f'oint being 
.'Average 'of 1984-85 and 1987-88 . . ~', . . 

(Growth r.ates per cent per 

- - - - - - - - - - _ ...... ' - - - - - -- - -
annum) 

- - -
. Crop Area Production Produc~ivity 

- - - - - - - - - - - - - - - - - - - - .- - - - - -, 
, , 

11 ;aice 0.33 1.04 .. ~ 0.71 

2 Wheat ':'0.15 2.62 2.77 

3 K.Jowar 0.66 3.59 2.46 

4l1..Jowar 0.05 0.65 0.60 

, 
5 Bajra 0.24 1.80 1.55 , . 

6 Other Cereals 0.30 2.34 2.03 

'7 All Cereals 0.27 1.99 1.72 
" 

,8, Tur 1.38 1.77 0.39 

9 Gram 1.42 2.11 0.G8 

,10 Ot,her Pulses 0.52 1.55 1.03 

'11 All J?ulses ·0.88 1.73 0.84 

12 Poll Foodgrains 0.39 1.95 1.56 
• 

I 
,13 Sugarcane .,3.90 4.09 . 0.~9 

, . 

i14 Co·tton , 
-0.19 0.60 0.79 

15 Grou."ldnu t -1.89 -0.43 1.49 

- - - - - - - - - - - - - - - - - - - - - - - -
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Absolute Per Year rl.ates and Gro~th ,{ates (Per cent 
p.e.) for Production in Eighties with Terminating 
Tj.me Point being Average of 1984-85 and 1987-88 

• .. .. - - - - - - - -.- - - - - - - - - - . - - - - - - - - -

Sr. 
,No. 

- - - _. 

1 ,Hce 

2 \iheat 

Crop 

3 Kharif J owar 

if :'l.abi Jowar 

5 ~a;ira 

6" Other CerealS 

7 JU.I Cereals 

8 Tllr 

9 Gram 

10 Other Pulses 

11 JU.l PuIs es 

12 Food GrainS 

13 Sugarcane(Gur) 

14 Cotton (lint)~ 

15 Groundnut (pods) 

The Eighties 

Per' fear'" "Growth' 
na tcs i'l.a tcs , 
(hundred " 
tonnes) 

-409.6 

-292.2 

143.7 

243.8 

190.7 

100.2 

-22.6 

178.5 

88.S' 

30.7 

298.0 

275.4 

.3a~.9 

86.5 

236.9 

-2.05 

-3.38 

0.43 

1.32 

2~91 

2.46 

-0.02 

4.14 

5.06 . 
0.58 

2.&3 
0.2:7 ' 

1.M 

0,64 

3.89 

The Eighties 
, .. ..l~- .~~b~§!"'G1 .• ? >. "C" 
Per'Year rowtn ' 
;'l,a tes l'l.a tes 
(r.undred 
tonnes) --- - - - - - - -
(53.4 ) 

(0,132.5) 

(-153.2) 

(183.1) 

(326.5) 

(36.3) 

(364.3) 

(200.0) 

(178.5 ) 

(180.7) 

(559.2) " 

(923.4) 

(305.3) 

( 21.9) 

(331.7) 

(0.25) 

(-1.46) 

'(-0.47) 

(0.99) 

(4.52) 

(2.10) 

(0.39) 

(4.40) 

(8.35) 

(3.07) 

(4~44) 

(0.87) 

( 1.16) 

(0.16) 

(4.98) 

- - - -~. - - - - - - - - - - - - - - - - - - -- - - - - - -
(The changes for the sixties and seventie~ remain unaffected, 
as·in Table 1.5) 

* Cotton lint in 100. bales of 1-90 kg. 



4:a 

stagnant: il.mong non-fooc1graina, sugarcane, the little giant of 
• • Ha.':larashFra'a agriculj;Ul'e coptinued to show good production 

rate (iri the neighbourhood of 4 per cent) wholly Qn·accoun't of 

area. .. 
The analysi!3 by decade:: i<3 affec;;;' only for the 

'eighties' a.~d the rates for eighties are incorporatet in 

Table ~~4 along with previous rates from Table 1.5. It is 

here that rates are much lower with cereals stagnating, pulses 

showlng re~1uction .from4.44 per cent to ~.63 per cent per 

alli~um and thus foodgraina showing meagre rate of 0.Z7 per cent 
• 

per am1um~coillpa:redto slightly higiier rate of 0.87 previoltSly). 

Rice. ",h.eat, bajra and gram~how appreciable decline.:3 in growth 

rated, Cur conclusion in theUrdt chapter of tape~ing off 

of 'foodgraind production ia much uore evident hel'e. 
' . . ".',', . 

The detailed inforrration about changea in production and 
, : . -" .. 

ctanged in area alons with per year absolute rates as well as 

co~pound growth rates ia presented in Tables 11.1 ~1d 11.2 at 

th-e end Qf the prese'nt c):lapter for reference, The yield levels 
'. 

per hectare for ali crops and production changes for the three 

non-foodgrain cropa wi th the changed end time-point are to be 

found incorporated in Tables 1.3 a'ld Table 1.3 reapectively in 

tpe first chapter. 

2."a lith t.his 'background we first go into the main charac

teristica of each" region and t~;en consider grov,th of agricul-
'~.' , 

tuxe in general and of fopdgrains in particular. ~a the 

main source 0f our information is diatrictwise data on 

• 
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agriculture", we "haVe" identii'iecl deven group3 of tLeae diatricts 

~,hich broadly agree with tl~e agro-climatic regiona. Distxicts 

in each ":region are as f<?11ows. 
. ." . " 

" , 
"'e " o~ T • ~rO""'_"O I'e ' n ":'L :;_ .L.I. ..L. • J.", J,;,I.~,I, I. g.J..O - OOlllpr iains of dis tricts" Thane I 

;,iaigad, hatnag:l!ri ane. Jindhudu.rg 

Regbn II" : Eaaik :aegion - (jomprisin~ of districts 

ra .. ik, :Jhule and Jalgaon 

Region III : Pune ~:egion (drought-prone) - Comprising 

of dbtricta .Iilimeo.hagar, Pune,:':;ola{5ur 

::teiion IV : Kolh~pur ::::'e< ion (f~rti1~ Vleatern Haharash-

tra) COhlprisint of districts 3atara, iangli and Yolhapur. ' 

Jieiion \r ":" .:.uranga'cad :,7.egi"on (Ma;-athw~da) - Comprising 

of d1.:ltricts i.urangabad, Jalna, Parbhani, Bhir, Nanded, 

Osmanabad "arid la"tur.· The assUred raiclall" zone~ 

I1egion VI: iun;aoti Region, - Comi>r iding of Buldhana, 
. . . ." 

J..kola, JiJilr'ad.ti" and. 'Y~otlilal, 'the c"otton .. trac t' 

Re;:ion VII : l'a.;pur Region - Containing nigh rainfall 

areas - Comprising of Nagpur, l,ardha, Bhandara, Chandrapur 

and'Gadchiroli districta. , 
, .' 

;jome of t:,.e a;;ricul tural character is tics of· these 

regions are presented in Tai::le 2.:'; ",hile cropp~ng patterns 

for the initial 1'eriod and the end-perioda are pre<:lented in 

Tables II • .3 and II.4 at tLe end of "the preaent chapter. 

Region I. of ;Konkan is, in tr"e hiGh rainfall zone with half of 

its cropped area under ;rice. It he.s also Nachani and hor

ticultural crops. From Table 2.5 we see teat it is the 



T'1~;lEL~: Some ImportantCharasterietics of Agro-Cl1matic Regions 

- - - - - - - - - - - - ~ - --- - - - - - - - - - -. - - - - - - - - - - - - - .". - - - - - -
Sr. Item 
No. 

Region Konklin Naslk Pune Kolha- Auran- Amra- Nagpur State 
pur gabad otl 

~ - - - ." - - - - - -- - -- - ! - - -Ii- -IiI--- -IV - --V- - -vi - - - - - - - - -VII 
1. Geographleal Area (%) or 9.42 13.54 15.49 8.90 20.90 14.97 16.66 100.00 

2. Net Sown Area (%) AV.1967-70 4.79 12.99 19.06 9.45 26.32 16.35 11.01 100.00 
Av.1980-82 4.35 13.38 18.52 8.98 27.03 16.73 11.00 100.00 

3. Gross Cropped Area(%) Av.1967-70 4.72 13.20 19.13 9.37 26.38 15.76 11.41 100.00 
Av.1980-82 4.33 13.49 18.63 8.93 27.20 16.30 11.14 100.00 

4. '/Vet Irrlgllted Area(%) Av.1967-70 1.74 14.09 27.04 13.57 19.23 3.54 20.78 100~00 
Av.1980-82 1.37 14.30 27.16 13.09 21.78 5.44 16.86 100.00 

5. Gross Irrigated 
Area (%) , 

AV.1967-70 1.71 16.17 27.69 14.09 
Av.1980-82 1.34. 15.61 26.81 12.59 

6. Net Irrigated/ Av.1967-70 2.69 8.03 10.50 10.62 
~et Sown (%) Av.1980-82 3.33 11.30 15.50 15.41 

7. Gro.ss Irrigated/ Av.1967-70 2 .. ge" 9.82 11.61 12.06 
Gross Cropped (%) Av.1980-82 3.82 14.32 17.81 '17.~6 

a. Cropping Intensity(%)- Av.1967-70 3.66 7.04 5.66 4.34, 
, Av.1980-82 9.11 '10.61 10.39' 9.03 

9. Irr.Cropping 
Intensity (%) 

Av.1967-70 11.81 30.88 16.86 18.54 
Av.1980-82 25.19 40.22 26.90 23.57 

18.72 
22.60 

5.41 
8.51 

, 5.69 
10.28 

5.12 
10.39 

11.13 
33.34 

3.21 18.39 
5.72 15.35 

1.60 13.96 
3.44 16.18 

1.63 12.93 
'4.34 17.06 

1.49 9.03 
6.80 11.02 

.3.32 U03 
30.07 - 17.00 

100.00 
100.00 ' 

7.40 
10.57 

8.02 
12.38 

5.27 
9.72 

7.40 
28.53 

- - - - --- - - - - - ----- -- - - - ------ -. - - - - -- - - - -- - ----- ---
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3rr.allest among the seven regions accounting for five ,per cent 

of state gross cropped area, :::~egion II h!j.s 13 percent of 

state cropped area ,an(l 'has 14 per, cent share in state net 

'irrigated ,area. Apart from widely grov;n bajra' it bas kharif 

jowar, rabi jowar ,and wheat. Horticulturalcrops'like',grapes, 

bananas are also grown in the area, f..egion III of Pune is 

drought-prone bilt traditionally canal and well irr igated area, 

Although this region ha3 19 per cent ahare in state cropped 

area, it has 27 per cent ahare of .3tate irrigated area. One

third of .3 ta te sugarcane area liO;3 in this region ,Rab! 

jowar (half the region's cropped area) and bajraare' the 

widely grov.n crops, Region IV of Kolhapur i-epre3ent.:l a fer

tile region and again one-third of state sugarcane area' is in 

this rogion, The region Vii th its 9 per cent share in statei' 

cropped area, has a higher, 13 per cent slmre in t~e state" 

irrigated area. Regions III 'and IV together repre,sent ,the 

traditional sug~ belt. Region V 'of Hallathwada has2S per 

cent of state cropped area and is largest in the state but 

ita s,hare in ,state irrigated area is, J,owcr at ,20 percent. 
! 

Rabi j:JWar (:21 pel' cent of the region's cropped area) foll'owed 

by kharif jowar and cotton are widely grown crops but area 

under cotton has reduced and t~~t ~lder kharif jowar has in

creased.This is an assured rainfall zone although there 

are patchea ~here drought does occur, Region VI of hmraoti 

is cottan-kharif j"lv.:ar tract aild cotton covers 42 ,per cent 
, 

of its g1'<)6S cropped area. The region does not have rau:ch 
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irrigation. Region VII of Nagpur haa rice (24 per cent) with 

cotton. Jtharif jow<"..r and rabi j:)V,ar each covp,rirl€ between 11 

and 13 per cent of region's cropped area. It has good irriga

ted area but as pointed out in the first chapter. most of it 

is tank irrigation and three-fourth of it goe", to irrigate late 

varieties of rice. 

The growth in proeuction of foodgrains for these regions 

is iJ;!.corporated in Tables I1.5 to lI.11 at the end of the 

chapter where actual production of individual foodgrains is 

presented at each time-point followed by absolute ~ncreases 

and growth rates for decades a!3 wall as for the entire period. 

Fifteen crop ruld crop groups are covered. In Table II.12 

similar information for three major non-foodgrain crops of 

sugarcane, cotton ~~d gro~~dnut is set out. Xhese tables are 

fOllowed by Tai:lea II.13.to ILlS where area changea of crops 

in . terms of abaolute increases (t otal as well as per year) 
, 

between time-points are pNsented along with the compound 

gro,:th rates. Finally. in Tatle II. 20 data on productivities 

of all these crops for all :3even regions is incoTporate(l. 

These 'tables cover in great detail growth "Of foodgraina ·,ver 

the three-decade period. 

~.3 The basic tables menti?ned above f-,rm the background of 

our d :i3cussion with the cr.ange th at instead of going region 

by region we go crop by crop ~~d give details of c)ntribu

tiona of each region. Among foodgrains we start with the 

auccesaful crop of kharif jowar and even more widely grov.n 

but stagnant rabi jowar •. 
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Kharif jowar covers about 14 per cent of 'the atate groaa 

cropped area' ana. barring l\!onkai,l and dr:>ught-prone He[ion III 

of Pune, b taken everywhere.;' ranging from 12 per cent (:-l.egi?n 

II) to 28 per cent (Region VI) of the rtlspective region's crop

pedarea. In Table 2 .. 6 we have presented region't';ise deta~is 

for this cr'lp. '.'ie covet anl." the five importa.1'lt regions to 

facilitate the overall a;lJeSSment. The la'!-'mt;of this table 

is aa follo'l':6 : The period c·overed i3 framtbe initial tir,e

point af average 1961-62 ta 1963-64 and end-point of average: 

1984-85 and 1987-88.· l!'rom tIle s!;,cond column onward a WE.). give 

area, productian and pr'Jductivity levels f~r the two ,time

points in six c')lumnd. Below area and. production figures, 

percentagGS to the state area and production a:;:oe v.ritten in 

,brackets to bring out importance of each, ret ion for' the given 

crop. Below the productivity levels percentage irrigated area 

of the crop (for that region) is mbntioned in brackets, This 

i3 not to imply that irrigation id the only factor affecting 

productivity but the percentage is presented tb,ere only to 

save apace. Growth rateo for area, production irr absolute 

terms per annum are then displa:reo. and on the line below these 

compound growth ra tea per annum are presented with ,an under

line just to <1,istineUish an a'baolute rate fr'lm a gr')wth rate. 

For praductivity, only gTo"th rate is mentionee. Then in 

the last column infbrma'tion :)n irrigateo, area with absolute 

area increast: per annum and c:)mpaund growth rate ( ..... i th an 

underline) is incorpDrated. Thus in a aingle table we,have' 



Table 2.6 : Growth of ICharif Joviar for Important Regions over the Entire Pertod 

(Initial Point: i4v. 1961-62 to 1963-64, ";;nd Po.int: '~v.1984-85 and 1987-88) 
... -- - - - .- - - - - - - - - - - -' - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -

.aegion J~ea (100 ha.) Production 
('00. tonnes) 

Productivity 
(~t1./ha.) 

~bsolute cha~e (p.a.) and 
Growth r.ate'3 t,: p.a.) 

II 

IV 

V 

VI 

VII 

Jtate 

___ ..J __________ _ 

'Initial End Pt. 
Pt. 

---------------- ---------------- ---------------------------------
Initial .&nd Pt. 
Pt. 

lnit ial.i:ind Pt. 
Pt. 

·J~ea Produc~Produc-- lrri. 
tion tivity area' 

------- - - - - - - - - - - - - - - - - - - - - - - - -. - - - - - -"- - - - - -
2146 

(8.58) 
2076 

(13.90) 
4438 

(12.90) 
9.67 

(0.00)* 
H.38 
(2.18)* 

265:J271~ 2799 4189 10.52 15.43 
(10.63) (9. 29 1 (18~ 70) (12. <!O) (2.62) (4.41) 

2 
0.09 

7614 10254 4034 11070 5.29 10.7~ 
(30.45) (35.09) (26.90) (32.20)· (0.13) (2.74) 

112 

9115 SUl 
(36.45) (31.53) 

3140 2966 
(B.55) (10.15) 

25010 
(100) 

29'218 
(100) 

1. 27 , 

4708 11382 5.16 l'2.'2g 4 
(31.40)· (33.20) (0.00) (0.005) 0.04. 

1190 1468 3.79 
( 7; 90). (4. 30) (0.00) 

14986 
(100) 

34290 5.99 
(l00) .( 0 • 42) 

4.95 -7 
(o.oe) --0.24 

11.74 
(2.46) 

179 
0.66 

100 
3.29 

59 
1.73 

299 
4.39 

284 
3.83 

lZ 
0.90 

821 
.;S~ 

1.06 

1.64 

3.08 

3.79 

2.90 

4 

3 
3.01 

15 
19.99 

34 
11.06 

- - - - - - - - - - - -" - - --------- ---------
* These figures in brackets show percenta.;.:e of crop area irrigatee. .:md point for lrri. data 

are avo 1980-81 and 1981-82 •. ~tsolute average per annum are in 100 ha. for area and 
100 tOll."lea for production. Other o.etails of irrigation given in the last column. 
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trieG to pack nearl~7 all the rclevant inf::mnation. It should 

also bo mentioned that 'fn' irrication data, end-point l.9 ave

rage 1980-81 and lS81-8~. i.t the timo')f analysL:I tho"il€,h data 

f'Jr 1933--84 al1d. 1984-85' ,"cre aV2.ilable for muj:lr crapd, data 

for crop group3 like t all cereals', I all pulse.:>' 8.nel i food-
, 

grail1S' etc. ,,,,ere nJt available. So ~/e have used th~ 'detailed 

regbmdde il'l'iizati,)n data available in the' earlier two years. 

In an~T case, irrigatod art:1a data ill'l1i'Srather con'siatel1tly over 

the year3 and the grb~th rated based on the above-nantioned 

'end-point 3.rt:1 notlikoly to lead Ud astray~ 

£r0o Table ~. 6 Vie see tlla t ~'Leg ion V and VI each con tri

butes ab'JUt :me-third of kharif JOVial' area and production and 

over the years both the re r ion3 s110'1.' excellent growth rate,:) of 

4.39 per cent and 3.33 per cent respectively. It should be 

emphasizea tl''''''.t areas having larBo s!1ares in production of 

kharif j'lwar are sh:lwi~1g hi~h growth rate:3~ so that in absolute 

tol'ma also their contributiona ~e large. J~other feature is 

that this crop had hal'dly any irrigation and ye:;t, thes'e two 

regions have high produc tivi 'by growth rates of over 3 per 

cen t per annum. I(egion V of Nara ti:1\vada and Region VI of 

Ji.mraoti have asaurec rainfall ancl thL~ factD!' coupled Vii th 

hybrid cultivation have achieved ,thid gr·;)'V\tn. The producti;" 

vi ty level has doubled i t.~clf from over 5 quintals!ha to 

around 11 q,u1ntala/ha for those !'egi:lns and naturally proauc'

tivit? for th& state hail ,also doubled. For I:egionII of 

J:iasik, increase in production is m::lre on accounto! area 
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than productivity. In Region V of ~~rath~aaa, gain in knarif 

jov.'ar area appears to have occurreo. at the c:)st of groundnut 

and cotton vhile in !legion VI of Junraoti area has not contri-

buted much to the increasect production. In Table 2.7 decad.e

wise area, production and productivit~T grov,th rates are 
, 

presentad and on(7 see3 rather poor stattl of affairs, in the 

eightiea with tl:.eae two regio,nd showingvroduc.tion gro'ith 

rates of zero and O.?8 p'er cent per alIDum resptlctively. nut 

unlike other crops, aa ob,3erved in Chapter 1, kharif jovial' 

had a good growth .t:.ate even in dixtie.3 on account of theae 

two regions. l~cgion II of Haaik and IV of Kolhapur on the 

other h~~d, had large ne~ative rates in the sixties followed 

by excellent rates in seventies and good pO.3itlve growth 

rate~ in tlighties. Thus thera id a difference in the patterns 

ofP..e:;ions II and IV compared wi th the patterns for r::egions V, 

VI 'and VII of Me.ra th'F.ada and Vidarbha. 

Coming to tbe most vvidely gr0vill but stagnant crop of 

raoi jowar we see 1'rom'Table 2.8 that only two regions are 

the maj!,)T ones viz •• Re,~i')ri III (If Pune (drought-prone) and 

Region V - Marathwada (assured rainfall) together covering 80 

per cent of crop area and production. Over the years I'egion 

III has a small positive gro"ith rate of 1.19 per cent per 

alIDum on acco'lmt of productivity whereas Region V has near 

zerbgrowth rate. Productivity for the former had risen 

from below 4 to just above .4 ~uintala/ha while for the 

latter it,has actually fallen from less than 6 to 5.5 
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Table 2.7 'Al'ea Production and 'Pro'duct! vi ~y compound Growth 
Rates fortne Tnree Decades for Important Regions 
in Maharashtra (1960-61 to 1987-88) 
crop : Khbrif Jowar 

(Gro~th rates per ct'nt p.a.) 
~ - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - -
R",gion Dec-ade . Area Produc

tion 
Produ(!ti
vity 

-"- - - - - - - - - - - - - - - - - - - - - ~ - ~ - - - - .-
II Sixties 

Seventies 
. Ei~hti"s 

IV Sixties 
Seventies' 
Eighties 

V Sixties 
Seventi",s 
Eighties 

VI Sixtips 
Seventies 
Eignties 

VII ' Sixti~s 
Seventies 
Eighties 

State Sixties 
Seventies 
Eighties 

-" -- - - - - - - - - -"-

-0.87 
5.38 
0.55 

-3.13 
2.4'3 

-0.39 

0.18 
2~57 
0.45 

1.19 
0.28 

-;-1.17 

0.81 
, 0.27 
-1.75 

0.16 
1.91 

-0.57 

- - - -

':"2.79 
8.94 

... 0.9-8 

, -5.79 
5.30 
3.31 

2.81 
8.80 
0.00 

5.92 
4~91 

. Q.78 

8.17 
3.97 

-8.3.0 

2.20 
6.88 
0.43 

-- -

-1.94 
3.38 
0.43 

-2.75 
2.80 
3.71 

2.63 
6.07 

"'"0.45 

4.67 
'4.62 
1.97 

1.30 
3.69 

-6.67 

2.04 
4.88 

.-0.14 

------



:rable 2.8 : Growth of L.aoi JO'i,ar tor 'Important Regions over .the :iEntire Period 

(Initial Point: J..v; 1961-63 to 1963-64, :Jond. Point:' .t..v.1884-85 and 1987-88) 
- - - - - - - - - - - - - -}- - ~ '- - - - - - - - - - - - - - - - - - - - ,- - - - ":"" -- - - - - - -
Region !.rea ('00 ha.). 

---------------
Ini tial ,:l:nd I>t. 
Pt. ' 

Production . l'roductiv'ity, '~bsolute cha11ge (p;a..) and 
('00 tonnes) (;~tl./ha.)· Growth I;,ates (.~ p.a.) . 
---------------
Initial.!l!nd Pt. 
Pt. 

----------------
Initial ~nd Pt. 
Pt. 

----------------------------------
l.rea Produc- Pr'oduc- Irri. 

tion tivity . area 
- - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - . - - - - - - ,- - - - - - -

III 

v 

State 

18428 18496 
(50.57) (50.12) 

• 10533 
( ~g.9'~) 

36438 
(100) 

11372 
(30.81) 

36906 
(100) 

70'22 9280 
(42.00) (47.60) 

6182 
(35.90) , 

16735 
(100) 

'6280 
(32.20) 

19482 
(100) 

.5.86 
. (6.99) 

5.52 
(11.95 ) 

4.59 5.28 
(7.85) (H,lS) 

, . 

35 
0.32 

20 
0.05 

, 96 
1.1~ 

4 
0.07 

117 
0.65 

, 1.17. 

-0.25 

0.60 

20 
1.08 

'29 
3.01 

5 
1.76 

- - - - - - - - - - - - - - - - - - - -.-. - - - - - - - - - - - - - - - - - - - - - - - - - - - -
* These figure.s in brackets are percentage of crop area unde!' irrigatiJn. ~nd point for Irri~ 

data avo 1980-:81 and 19S1-8'2. Other details of irrigation given in the last COlUlllIl. 
~bsolute change~ are in '00 ha. for area and '00 ton.,es fo!' production. 
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~uintai3Iha. " Both tte:3e regions, e'specially ti.e latter, have 

poaitiva area increa.:Jeu in absolute ter'r.1.3but the state l,evel 

a1::aoiute rate iii nearly half, indicati1lb loss of rabi jov.ar 

areaa~ in ot1.cr 1'05 iO;:lS • It i:3 l'eua:rkable tha't this crop has 

7 to 11 per cent area under irritation, in al:;aolute terms 

cJ.ai:u::L'lS larges t pa.:-t 0':::' ir,riga t(;ld area in th~ initial period 

and trJ.e third largest at t1,e e::1(1 of the period. Eutthe un-

, ilI'.pl.'eaai va growth ra tea ind.ica te acaence of good hybrid varie-

ties ad well aa emphasis 0;''1 t:-"e fodder ant;le ad mentioned in 

~ectio:: 1.4 of, the first chapter. :B'rom Table, :a.9 we further 

,see tr_at altho'!l-@;h the pattern of atagnanc~T-decline in the six

,ties, good fro~t~ in sevent~es and tappering off in the eight

ies i'3 true for foodgraina in ge'nara1 and mal'~ 'growth-crops' 

in particular, ,rabi jov.ar sv.rprisingly dhows"good growth rate 

of production~n the eighti~s (2.93 per cent pel' annum), in 

:.legion III on accolllJ.t of productivity while I:egion V shows 

SDall negative growth rate in spite of area increases, on 
. . . . 

account of loss in productivit!T. ]'01' the state this mixed 

phenomenon results in production rate of .1.33 'per cent per , ' 

annum on account of area e;rov:th rate of' 1.03, per 'cent per annum 

in ,the eighties. 

2.4 Two growth ,crops (next to' 1".harif jowar)of rice and 

Viheat are di.Jcusaed in this s~ction. For rice ,entire period 

production groi-th rate ia 1.67 per cent p'er annum and with 

the present end-point of averagl;) lS84,-85 and 1987.;.88 for 

regiOl1VlisE: analysis, the growth, ratere'duces to '1.04 per c'=lnt 
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Table 2.9 . S Area Production and Productivity Compound Growth 
Rates for the Three Decades for Im~ortant R~gions 
in Maharashtra (1960-61 to 1987-88) . 

j' • 

-.- --
Region 

- - - -
III 

v 

State 

- - - - - -

Crop : Rabi Jowar 

(Growth rates per - - - - - - - - - - - ., - -
Decade Area Produc· .. tion - - - - - - - - - - - - - - - -
Sixties 

Seventies 

Eighties 

Sixties 

Seventies 

Eightips 

Sixties 

Seventies 

Eighties 

- - - - - - -

-1.40 

0.28 

0.81 

-1.61 

0.51 

1.64 

-1.77 

0.41 

1.05 

- - - - - - - -

-1.81 

1.73 

2.93 . 

-2.93 

2.37 

';"0.5'3 

-2.5'4 

2.10 

1.33 

- - - . -

cent p. a. ) - - - - - -
. Producti:-
v1ty - -

- -

.. - -
-0.42 

1.45' 

2.19 

-1.34 

1.85 

-2.13 

-0.79 

1.68 

0.27 

- - -

-

-



(Table 2.1)~ This reduction does not· appaar severa but when 

we look at Table 2.10, it is seen ti~at this changed end-po~:qt 

is particularly adverse to Region VII of Vidarbha coverinci 38 

tier cent of state ricl:larea arid about 30 per cent ofproduc

tion. ONr tho tim~ period und.:)r con3idorationproduction in 

this region has actually declined from 4703 hundr~d metric 

tonnes to 3858 hundroa metric tonnes. ';,hen the production 

at::~'ied for this ~'agion wad examin0c, it waS found that but for 

theae two years, pI'oduction is a,:ound8000 in hundred Iilt::tric 

tOrL.'1es. In fact if ~.e go back oVt::r the yE:ars, lowarthan 5000 

(hundred me tric t0l1l1as) figure is no t Gncoul1.ter¥d tiil tb.s year 

1:;13-73. 50 tIc.;; growth of rica for this region: (and its effect 

on 'the sta.toil as a Vlhole) revealed by tha preseh~ .tabla are to 

be inta:i."preted with caution. 

J\part from this I absence of normali tyl;, we fino. tb.at. in 

spite of half the rice area being under irrieation in this 

r(;e;ion of Vidarbha,. productivity. is around 10 Quintals/ha 

rner<:as in Konkan ar.ea productivity is highE:r at 14 quintals 

in thE: base year. Productivity in the latter region increases 

to 19.5 c;.uintals p~T the ene. of the period ;'3ith practically no 

irrigation. It Was pointed out' in thu last two ",ections of 

Chap ter'l that the tank irr iga tion in Vidarbha enable.J cul ti...; 

vation of late variGties of· rice and thi~ irrieation is more 

or less supplemGntar;r. (In a study <:ntitled ':"avcls of 

Fortilizer Uae in hahara3htra I at the Jl.g:t'o-":::conomic ReJearch 

Centra of the Institutll 'by the prCdcnt author it id found 



Iable ,?10: Grov.'th of Eace for Important :':.egions over the ~ntire Period 

- - - -.- - - - -. -
~-----------~--Initial :;J:ndPt. 
Pt. 

(Initial Point: Av.1S61-62 to 1963-64, :'::nd Point: Av. 1984-85 and 1987-88) 
- - - - - - - - - - "- - - - - - - - - - - - - - - - - - - - - -

Production('OO t.)Productivity 
--------------- r.tl./ha. 
Initial £nd Pt. ---------------r 

. Pt. Initial ~nd Pt. 
Pt. 

Abaolute chan&~s (p.a.) and 
g.roVith lla tes Co p. a.) 
------------------------------------
~ea Proauc- Proauc- Irri./~ea 

tion tivity - - - - - - - - - - .- - - - - - - - - - - - - - - - - -" - -
I 4158 4627 5740 9035 13.80 19.52 '20 ·140 

1..~ • 
4 

4.00 (:31.10) (32.03) (40.l0) (49.50) (1..51)* (2.95)* 0.46 

IV . 1456 l528 

vIt 

State 

• (lO.89) (10.57) 

13369 
(100) 

14446 
(100) 

ln8 3095 H.S7 20.25 
(12.l0) (17.00} (10.65) (17.85) 

3 
0.20 

4708 3858.9.27 ,6.98 19 
(32.90) (21.l0) (45.45) (48.95) 0.36 

14298 
(100) 

18245 lO.69 l2.63 46 
(100) (20.72), (27.23) 0.33 

58 
2'2]" 

-36 
-0.84 

1..48 

2.31 

-1.. 20 

o.n 

7 
3.29 

63 
2.03 

------------ - - - - - - - - - - - - - - - - - - - - - - -' - - - - - - - - - - - - -
It The figured in brackets sho~ percen ta:;e of crop area irr igated. End point for IrrLc1ata are 

avo 1980-81 ano 1981-82. Other details of irrigation given in last column. ~tsolute changes 
per annum are in '00 ha. for area '00 tonnes for production. 
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that. fel'tiliz"rua.; per hclc tare i;l 'al30 much higher in Konkan 

aroa than in Vi0ar.bha.) If WE; ta~:() averag<l 1985-86 and 1986-87 

inatec.C'. oitha pro;:lentend-point, for ~bisr6gion, Vi':; have 

end-point rica production 9f 7254 hundred. metric tor~C9 instead 

of. tb e pr~a0;::1.t av.:::ra[.() of 3352 hundred !i10tric tonnea appearing 

in the taHe.. The cl1..anged and-point would yield a production 

growth rate of 1.53 instead of the prc0:3ont -0.84 (per cent per 

. annum) for the major rice region comparable to the growth rate 

of Konkan of 1.95. Tho state rate v.ould rise. to 1.78 per cent 

per ·annum closer to the oncl in Table 1.1. But we have avoided 

such crop or l'egion-specific identification of unusual years 

for obvious rcla30ns. :i.l1oth,ir fcatul'e to note is th.; increasing 

production contribution of 7;eg,ion IV of Ko1hapUr. Tab102.11 

.-;1th. ita u(..cC).dewia3 g:::ol'ith ratea afain shows dg).1tiea >!i.th 

'negativa gror;tl1 rate aftclr hi,;,h p:coJuction growth rate of 4.53 

. in the Sclven ties. But one rna" also note' the fact t:-,at for '.' 

-eigl, ties Konka.n and Kolhapur'regions have good positive growth 

rates anc1 if 1'\'; do the adjustment, .for Vidarbha mentioned 

a.cava, aLan- poaitive growth rate of 0.35 per cent per annum 

reault3 for Vida:::bha in.stead of tr.e·pre.s,mt -7.751'or cent 

pel' a":lr'.um •. Thus one may note; a somewhat differEmt appearance 

of 'unusual 'yca-:::i3 in the heavy r:::.infal1 regiol1 whare rice is 

producG~. For tLe: state, withadju.3tL\e:!t for Vidarbha, . . 

. cigb.tiea gro\.th race of rice would bd 0.20 per ce.nt instead 

of tne prosent -2.05 per cent per annum. 

2.5 t:.hClat is a Qrop coveril1[ about 5 per c"nt of state 
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Table 2.11 ~ Area Production and Productivity'r;ompound Growth 
Rates for the Three Decades for Important R@gions 
in Maharashtra (1960-61 to 1987-88) .. 
crop : Rice 

_ _ _ ~ _ _ M ~ _ _ _ _ _ _ 

Region Decade Area 

(Growth rat~s per c@nt p.a.) - - - - - - - -
Produc
tion 

Producti
vity - - -,,- - - - -- -~- - - - - - - - - - - - - - - - - - - -

I 

IV 

VII 

State 

Sixties 

Sev·enties 

Eighties 

Sixti€'.3 

Seventies 

Eighties 

Sixties 

Seventies 

Elghtip s 

Sixties 

Seventies 

Elghti~s 

- - ~ -'. - - - - - -

-0.12 

0.70 

0.59 

-1.11 

1.02 

0.18 

0.93 

1.15 

-1.14 

-0.08 

1.14 

-0.41 

0.01 

2.89 

2.26 

-4.94 

·7.99 

1.58 

.1.37 

3.30 

-7.75 

-0.76 

4.55 

-2.05 

0.13 

2.17 

1.66 

-3.87 

6.90 

1.40 

0.44 

2.13 

-6.69 

-0.68 

3.73 

-1.65 

- - - - - - - - - - - - - - - - - - -
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crQPP"G. area and 6 to7 per c"mt of foodgraina pi-oduction; cOiiling 

out aa thirli larg€;.;;t contributor to the indrca?l3d production 

over the y~ars. Barring KOl1kan and Kolhapur regiand (I and IV) 

it ~sgro • .n in all zonea but nagpur region haa a high percen-

. taE;e( S per cent of ita cropped arc.a). followedb.i Hara'thwada 

a."lU l.mraoti I'egions (V and VI) but ,ir."1 both theG6 area Under 

this crop is fast. reducing ane:. 2~rcenta~.-e", to ,the cropped area 

of J;"egi,:)l1s have reduced from 5.5 to lesd tnan.4 per cent over 

the yea:ra. 

In Table· 'Z.lZ except :ror Konkan, details of growth in 

nl.eat cultivation are pre3ented. for all regions as we have 

adopted .a rule of thumb that 'if a'region contributeJEore than 

10 PQr cent of either state area or producti6nof a:, crop. it 

sJ.ould f"ature among 'important ree-ions' poverinb the crop. 

Kolhapur (Re,;ion ,IV) getainclud.ed 'becauae at the end of' the 

period ,it contributes 10 per cent to production of the state 

though its area sha:re1a lov;er~ From this table it is obViouS 

that in the centraJ.:and eastern partd cover~ regi'':)ns ,V:' VI, 

VII of Narathv;ada and Vidarbha:, araaunder the crop io; fast 

decre~,~ing. On tJ:.e other hand, il~rigatedarea iain6reasing 

everyv;:.ere, in th~ traditionally irrigated weaternregiona a.3 

well aa int!"" eastern regi'On~ 'tV ith irrijb-at"d crop. area growth 

rates ranging from 4to 13 per 9cnt. Easter.nregions show , , 

high rate.s cut low absolute additions but increases ;n irri-, 
gatee area are unmis.takable. ~us farmers are clcarly'pre

ferrin.: to take thiacrop un~~"':' irrigated conditioll,J •. a fact' 



Table 2.1~ ; Growth of ),heat for Important ~-:'egions over the iEntire Period 

. (Initial Point: M. 1961-62 to 1963-64, J!!nd Point : J~v. 1984-85 and 1987-88) 
- - - - '- _ - - - - - - ~ _ - - - - - ""l'" - - - - - -. - - - - - -_ - _ - - - - - - - -. - - - - ._ - - -

Region Area ( .. 00 ha.)' l'r oduc tion 
('00 tonnes) 

. Productivity 
(':tl./ha. ) 

Absolute Change (p.a.) and 
'l "th Tl te ('! ) 

- - -
II 

III 

IV 

V 

VI 

VII 

;.J ta te 

----~----------- <rov, ... a _." p.a. 
Initial End Pt. 
Ft. 

--------------- -----------_ .... _- --------------------------------.-----
Ini tial ~nd Pt. 
Ftr 

Ini tial . .J:nd Pt. 
Pt. 

l..rea Produc- Produc- Irri.1U'ea 
tiontivity 

- - -
15H 1656 

.(16.95) (19. ~4) 

8~0 1493 
(9.20) (17 • .34) 

308 707 
(3.45) (8.21) 

- - - - - - - - ~ - - - -.- - - - .- - - - -
803 1476 

(19.30) (19.80) 
5.31 8.91 6 

07.54)* (60.16)'" 9..:12 

382 1616 4.66 10.83 
(9.40) (21.70) (45.02) (67.69) 

186 745 6.06 10.53 
(4.60) (10.00) (65.54) (64.53) 

11421555 4.23 7.04 
(28.20) (':!O. 90) (11.88) (51.00) 

, 

, 29 
2.58 ' 

17 
3.60 

-21 
-0.85 

160~ 9S6 703 841· 4.38 8.44 -26 
(17.SI,;) (11.57) (17.30) (11 • .30) (4.11) (44.27) -2.01 

1979' 1548 840 1083 
(22.19) (17.98) (~e.70) (14.50) 

4.24 6.99 -18 
(2.51) (26.41) =1.04 

892e 
(100) 

8607 
(100) 

4055 
(100) 

7450 4.55 8.66 -13 
(100): (lJ.96) (:50.90) ":0.15 

29 
~.6? 

53 
6'.33 

. 24 
6.02 

18 
1.32 

6 
0.76 

10 
hOg 

144 
2.6~ 

2.83 

------
41 

5·78 

3~ 

5....21 

14 
h61 

65 
8.81 ---

33 
13.4~ 

22 
H.65 

207 
7.31 

C7'I 
o 

-------------------------------------------
* Those figureJ in bracketa sho~' percentage of crop area irrieated. ~nd point for irri. data are 
avo 1::'80-81 and 1981-82. • .. bsolute cllB..."l:'e per annum are in '00 ha. for area and '00 tonne a for 
Pk'oduc tion.-\.. 



61 

do unlike khari! jpv,&.r, this crop ". ~ ." .- . 

does no t fit in the pre'fer011COS', ?:tc'ul ti va tora .~3 a' rainfed 

crop. :~thou~h rainfed varictieaare being idontified by 

- t~aearcli a.tatioruand agri6uituraL un~vor~j.tiea." th(;,7 ,bayc.,not 

Nally' caught up. III 4':5ion V, ''obvious ben",fic'iary ofth<:' 

re(luceQ "haat area is gram a~ it 13 aldoa r~bi cr~p but it 

has'aido lo.'3t.' arcaa to rati j oViar, a a ta~nan ~ crop. In llegion:3 
. , . ) 

, ... 
VI' and VJ;I of Vidarbha ".,heat has loat areas to gram but the 

ma~nij;u~tla indicat"ttat the bEdlefichric3 are 'either rabi 

'other pulacd l or safflo"er (?ogion VI) or evon ~omG kharif 

cropa like cotton or tUx- (:;:(egion VII). 
; : 

HOViovor, due to incroa3,:'(1 ir:L"igationi the; crop haa a 

goocl"gro'i'.'th rate o1"~.6~ only 'on account, of p.rqductivit~T !s 
..c ... '. f. - , . -_ 

arca ha.3 actuall~ gone d:)';;T.1. "GrO",th rates'of pr'Oduction are 

lov-er il'1 the eaot.-;rn region., and high in vi~siern~regions ',' , ~ '. , .:, 

and so are the abooluta changez. 
, . 

Table ~.15'givesdecadoV\i3e 

growth ratea and'declines in th.3 eightied ~:t'~er.hig.h grov;th "in 
, ,,' 

the SGventies are 'UnlIlistakable ·evaryv;hare •. This irrif-ation

baa"a crop has ~8i'initel:7 re!:,cheda platea'1fa~~tit i3 

difficult to i$ee hovi'more- grovvthcal'l ',:;d expectddfrom t!'1is 

crop. ". 

2.6 , J..nother crop w!dch a.?paara to contribute to 'increai$ed 

foodgrains production a magnitude silllilar to wheat 'but ia 

mostly rainfed, is that of bajra. llajra covers about, 9 per 

per cdnt .of cropped area and is taken widely in western parts, 

conai..{ting of Ration.:! II, III and IV, i$tlcond of Which is tb? 



Table '2.13 

62 

: Ar~a Produ~tion and Productivity COmpound Growth 
Rates for the Three De~ades for Important Regions 
in Maharasbtra (1960-61 to 1ge7-88) . 
Crop : Wheat 

(Growth rates per cpnt p.a.) -- - -- - - - ~ - - - - - - - - - - - - -- - - - ~ - - - -
Rpgion De~ade Area 

- - - ~ - - - - - - .'- - - - - - -
II 

III 

IV 

.v 

VI 

VII 

State 

Sixties 
·sevent1es 
E1ghties 

Sixties 
Seventies 
Eighties 

Sixties 
Seventip.s 
.Eighties 

Sixties 
Seventies 
Eighties 

Sixties 
Seventies 
Eighties 

Sixties 
Sevent!ps 

.E1ghties 

Sixties 
Seventies 
Eighties 

1035' 
2.78 

-3.45' 

1.75' 
5'.63 

-0.71 

-0.5'5' 
8.80 
0.29 

-1.65' 
2.99 

-5'.13 

-3.29 
2.99 
7.34 

-2.07 
1.,1 

-3.5'5' 

Produc
tion 

Producti
vity - - -- - .'. - - - --

4.67 
. 5'.5'7 
-2.73 

4.17 
12.74 
-0.,02 

1.21. 
12.04 
2.37 

-3.40 
11.21 
-7.03 

-4.91 
11.11 
-7.35' 

-4.20 
8.02 

-3.41 

-0.90 
·9.64 
~3.38 

3.28 
2.72 
0.75' 

2.38 
6.73 
0.69 

1.77 
2.98 
2.07 

-1.78 
7.98 

-2.00 

-1.66 
7.88 

-13.69 

-2.18 
6.41 
0.15' 

0.20 
6.19 
0.42 

- - -- - ---- - - - - - - - - - - -- - - - - - - - - - --
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<lrougiJ. t-pr0110 region of Pun" a..'1G. it ia onl:; na -t;u.ral : th::>. t after 

rabi jov.ar, thia 'crop shoull t(; of impo:.:tancetn: ths,t region. 
< • 

:IT'rom Tablcl G .14 it can be as;;n tr"a t ]10gion.3 II anc;; III each 

contri't:uteone-thlrd of the state ~..l'ea undcrb~jra and these 

arc t.he major regi:>ns but .. hila Region II of IJa31k had a good 

production growth rate of 2.1~ per cent per annum mainly on 

accou.nt 0:" productivit~r along Viith Some areaihc:reaiiles al'Jo, 

I!eEion III haa l03t sOIIle area aha. production i;) nearly stagnant 

with growth rate of just 0.46 Ptl! cent per annum. Region IV 

0;;: I'~olhapur haa la.r~e negativa area growth 'rate ana in absolute 

t.:.rma a1::.301ute ·area adtition.3 of :~egion ;n (33' h}ll1dred ha per 

annum) are neatly c'ancolled by decline.:l in !.Legion IV.. :Sut 

?ogion V of 11arathwda ha.3 agaL."). goot production: [roNth rate of 

3.75 .Pc:C ce~.1t on account of area as 'i,ell as produc;:tivity. 

:'::;racke ted fi§;ure.3 below produ.c tivi ty in the table iridica te not 

much irrigatbn for thid crop. ;.11 in all,a produati~n growth 

rate for ~~3 atate, of 1.80 pcr cent per annum io3 duo to p~o~ 

e.uctivity gaino3 and regiollvvistJ, on accountoi Iq'asik and He.rath

wa':a r(:),;ion vvheroaa, in Puno and. Y.olhapur rtlgions, the crop 

resiaters stagnancy or d<1iclin<:. ,,'.s mentioned in Chapter 1, 

t~'lis crop Which sh')v,od substantial growth in late aixtiea 'on 

accoun t of hybr1O.ization, auffored (turing sevontiea because it 

we.<ij affected in the fir,3t half of that deCade by Ido~ny mildew t 

a 30il-borne fungus to ~bich hybrid varieties were particularly 

susc0pticl~. In Table ~.15 these decadowiac details ard 

pr(;;3cnted. Unlike Eunoral sta:;n&").cy-dccline for other cropa 



Tab~Ji! 'a.14 : Growth of :'Jajra for Important ?:(egions o,ver the Entire Period 

(Initial Point: ~v.1961-6~ to 1963-64. Znd Point: ~v. 1984-85 and 1987-88) 
-------------------------------------------------
~egion !~ea ('00 ha.) Production Productivity 

(100 tonnea) (~tl./ha.) 
~bsolute chan~e (p.a.) and 
Growth Ratea (% p.a.) ----------------

Initial JSnd l't. 
i't. 

---------------- ---------------- ----------------------~-----------Initial ~nd ?t. Initial ~nd Pt. .;,rea Produc- Produc- Irri. 
Pt. Pt. tion tivity area 

- - - - - - - - - - - -, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
II 

III 

IV 

. 5579 63472070 3391 3,.71 5.34 33 
(33.00) (35.50) (42.60) (46.00) (0.00)* (0.53)*· 0.55 

,3520 5266 1364 1520 2.47 
(32.60) (29.40) (28.10) (20.60) (3.99) 

2843 2070 
(16.80) (11.60) 

639 
(13.10) 

603 
(8.20) 

2.24 
(3.11) 

2.89 -11 
(4.91) -0.20 

2.91 
(7.29) 

-33 
-1.34 

V 2684 3903 733 1734 2.73 
(15.90) (21.80) (13.10) (23.50) (0.62) 

4.44 
(3.31) 

52 
1.61 

Jtate 16909 17881 4358 7379 2.87 
(ioo) (100) (100) (100) (1.92) 

4.13 
(3.28) 

41 
0.24 

- - - ---------------~---------- -----

56 
., 1" ... t .., 

7 
0.46 

-2 
-0.24 

43 
3.73 

107 
l&Q 

1.56 

0.66 

1.12 

1.55 

1 
Sh.61 

3 
2.7? 

5 
10.95 

12 
2.75 

------------
* Those figures in brackets are percentage of crop area irrigated. Znd point for Irri. data are 

avo 1980-81 and 1981-82. :.bsolute changes per annum are in '00 ha. for area and '00 tonnes 
for production. Other details of irrigation given in the last column. 



!able 3.15 

- - - -
Region 

- - -
II 

III 

IV 

V 

State, 
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: Area Production and Produetivity Compound Growth 
Rates for the Three Decades for Important Regions 
in Maharashtra (1960-61 to 1987-88) -
Crop : Bajra 

- - - - -
Decade 

(Gro'Wth rates.per ce'nt p.a.) - - - - ~ - - - - - - - - - - - -
Area . Produc-

tion 
Producti
vity - - - - - - - - - - - - - - - - - - .- -.~ - - - - - -

Sixties 
. Seventies 
Eighties 

Sixties 
Seventies' 
Eighties 

Sixties 
Seventies 
Eigbties 

Sixties 
Seventies 
Eighties 

Sixties 
Seventies 
Eighties 

3.39 
-3~ 48-

1.44 

0.63 
-3.83 

0.47 

6.63 
-1.34 

1.67 

3.36 
-2.63 
1.67 

3.95 
-0.84 
4~71 

. 4'.25 
"2.16 
1.02 

-0.49 
3.59 
4.60 

9.65 
0.85 
3.03 

4.58 
-0.66 

2.91 

1.02 
1.53 
2.04 

0.83 
1.37 

-0.41 

-1.11 
0.25 . 
4.11 

2.83 
2.-22 
1.34 

1.18 
2.03 
1.22 

- - - - - - - . - - - - - - - - - - - - - - - - - - - - - -
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in tha 'aixtiGl3, .tllia crop ha,'3 a high .production. grov;th rate of 

4.58 mainly on account of ar",a, but also on account of produc

tivity and barrin3 :"legion lV of IColhapur, g:>od groV'.th waa 
• 

ri:lai3tcrcd in the sixti3s. In the s~venti()i3 in the main tract 
~ 

of :,e-gion II and III th.;rc was negative growth rate; and for 

th~ state the rate is -0.66 per cent p~r annum. ~ightiea , 

shoV! a return of corifid"nc<: in the crop and unlikliJ othloll' crops, 

W.; ,have a good pOl3:itive growth ra:te of 2.91 po·r c-smt pur annum 

ec"uall.:r du" to area and productivity gaL'ls. But the. yield of 

~hC:l crop is rath0r: low even at th~ end of the. period, of juot 

ovar 4 quintals/ha ahd Uhlcas goodrainfed varietica keep 

coming up, glven the: low level of, fertilizer U.:3e duo to fear 

of lack of' moisture, 'th() crop a~p0ars to have a limited pros-

pec~ of growth. 

2.7· The cereals sc(mario ia presented in Ta'tle 2.16. The 

cest producti:>n-growth rate of 3.49 per c€.nt per a.;,mum is 

;recorded by Itegion VI of .l~aoti, t116 cot.ton-kharif jOilar 

trac,t. In absolute terms, Z97 hundred metric tonnea of 
I 

cereals wore addod per year in this region and ono may recall 

that 284 of these were on account of kharif jov;ar. Thw al

though thia region showed staf,nancy in wheat (addition 6 

hundred -metric- tonnes 1>0r annum) the kharif j ov<ar I revolution I 

has ena'tled this regiorl to ref.ist"r an cxcell,mt 'grov.:th in 

c(;reals· aa a viilolE:. ";;", should also recall that this is 

achievtld ~;ith stagnant area and practically nO' irrigation. 

~heer hybr.idization appears to hav~ achieved all this growth. 



Ta,.ble ~ .16 : G,;:ol'lth of 'All Cerea13' over the l;:lti~ Period 

(Initial ~oint: Av. 1951-62 to ~963-64, ~nd Point; Av.1984-85 and 1987-88) 
------ - - - - - - - - - - - - - - - - -.- - - - - - - -.- - - - - - - - - - - - - - - -
:;:tegion £.rea ('OO ha.) 

-~--------------
Ini tial ~'nd Pt. 
Pt. 

Production 
( '0(1 tonnea) 

Productivih 
(':tl. /ha.) , 

";'bsolute change (p.a.)'an1 
Growth ]la ted \~ P. a.) - ..----------------- ----------------.. ------------------------------

Initial :J.'nd Pt.. Initial ::1:nd Pt. Area Produc- Produc- ,Irri. 
Pt. Pt. tion tivity area - - - - - - - - - - - ---------------------.---- ---- - - - - -

I 

II 

III 

IV 

v 

VI 

VII 

otate 

5:310 
( (5 .5'a) 

5935 67;4 10233 
(5.34) (11.70) (11.20) 

11.6~ 17.10 7 148 
(1.16)* (~.43)* 0.13. ,1,.:~ 

• 
13'258 15468 7375 1'2390 5.55 8.0l 94 '?13 

(H.60) (13.81). (1~.80) (13.60) (3.S1) (10.56) 0.66 ,g_~~ 

26293 . 27108 10064 14582 
(24.98). (24.~0) (17.50) (15.96) 

3.8~ 5.38 
(9.29)(14.65) 

35 
0.13 ..-..-.-

10727 10722 7050 11'292 
(10.19) (9.57)' (1'2.~0) (1'2.40) 

6.57 10.53 Neg. 180 
(9.0'2) (15.04) . 0.00 2.02 

24870 29308 18757 21682 5.13 
(23.63) (:5.17) (2~ •. 20) (23.70) (4.86) 

11366 10944 5521 1'2591 4.94 
(10.80) (3.77) (9.80) (13.80) (0.63) 

7.40 189 
(1~.('.) 0.70 

11.51 ,..18 
(5.82) -0.16 

380 
2.28 

297 
3.49 

12913 12474 . 7907 85J6 6.12 6.84 -19 27. 
(12.27)· (l:i..14) (13.80) (9 • .30). (18.26) (25;1:;) ,...0..15 0..33 

105262 .11200.8 
(100) (100) 

57533 
(100) 

91360 5.47 8.56 2371439 
(100) (7.24)(13.;31). 0.25 1.99, 

1.45 

_ .. 
3.66 

0.48 

1.n 

4 
4.2g, 

59 
6.39 

74 
2.4J. 

3~ 
'a .58 

132 
6 16 
~ 

34 
Ie .90 

54 
1.93 

338 
. g , 6S 

- - - - ~. - - - - - - .... - - - - - - - -, - - - - - - - - - - - - - - - -. - - - - - - - - - - -
if The3e ti&,ures in brackets showpercen ta~e of crop area ir::igate:1. ~nd point for irr. (lata 

are avo 1980-81 a..nd 1:>81-82. Other detail.3 of irrtgation given in the last co1uun. 
Al:so1ute changes per a."lnum are in too ha •. for area and '00 tonnes :for production. 
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::iegion V of Harathwada is the next but wi th a growth rate of 
-

C. G8 per cent plJr annum and in a1:301ute tcrL~a add ition of . . 
380· hundred metric tonnc3 per mu~um which is even higher than 

that fox the i~aoti region. . . kgain, nearly 300 hundred metric , 

tonnea are on account of kharif jowar chish in turn are due· 

to productivity gains but with 30m~ area increases too • 
• 

(Area growth rate 1. 27, ploduc tion gr owth ra to 4.39 per; Ctln t . 
pe.i:' annum for kharif jovar) • ThUd kharif jowar wi thout tha 

aid of irrigation has performed a ndar miracle. Can this 

trend 1 ast? oUready general slowing dov-;n '!in the eigh ties is 

commen~ed upon. The hybridization is re~chinb its limits in 

tl1.eseareas. :30 hope li.,s in constant development of new 

hybrid varieties'with evon better yields. But there is another . . 
aspect too. Tae atudy on fertilizer use in the state by the 

present l:'.uthor mentioned in dection 2,,4 ·reveala tkat levels 

·of fertilizer Use are lower than the recommended. ones and 

these are nearl~T the same in drought-prone as well as ,in 

asaurec rainfall areas and the latter coyets the t~o regions 

of Hal'a t1J.wada (V) and Amraoti (VI) crucial for the crop. 30 

wi th better f6rtilizer use also, .the upward. t:rend could be 

maintained.· Region n of Haaik has a cereala production 

growth.rate of 2.23 per cent per annum and in absolute terms 

it is .213 hundred me tric tonne a per an.."lUlil hundred of which 

are· contributed by 'kharif jowar and 56 by bajra. 

:Region III of Pun.;;, the drought-prona region, ha3 a 

production growth rate of. 1.59 percent per annum with 
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absolute addition of 19~ hundred ill6 tric tOIL'1eaper annum . half 

of V'r .. icl1 comdS from ra:i jowar, which is th.e ,ddely taken orop 

in the :region. But bajra :ioes not contribute much, although 

·the region id a Llajor bajra producer. Hpvtever· .there is an addi

tion of 5'a hUlldred metric tonnes per annum on account of wheat 

.;hich io3 an irrigation-based crop in the regioil. l'onkan region / 

h;;.s maL'1l." rice and nearl.y all tbe increase for cereals is: on 

aCC01L'1t of this crop while the Vidarbha rice tract (Region VII) 

does not ahmi good reaults due to en.d-point years being par-

ticularly bad, as discussed earlier. 

All in all kharif jowar haa done exceptionall.~r well in 

tha tradi tionall.?, maj or kharif j OWq.T areas .v.hereas. v.hea t has. 

done. "all in ~inor w~at producing areas with the help of irri

gation and bajra had a fair performance in one major a.rea 

(Region II) but not in the othar (_1.dgion III) " 

~n0 decadev.ise analysis for cereals is presented· in 

Table 2.17. :i!:ightie.;J shovdng decline in the succeaaful 

regions. (by the entire period analysis) indicate a slovdng 

do'i'i!l of growth. The poaitiv~ rates in the first four regions 

for the eighties (but still 10'IVerthal'l saventies) improve the . ,-

state-level growth rate .to -0.03 per cent per annUIlbut as . 

poin~G:' out earlier, part. of the better grovith rates in , 

three out of thEl first four regions can be attributeiJ to 
, -
'recovery' from rather ba~ sixties. Foodgrains production 

may continue to increa3G provided?iidely grown rainfed crops 

do well a;:id for thi,,!. devr-IQpm,::nt. of new vario;ties capable 
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Area Production and ~roductivity Compound 
Growth Rates for the Three Decades for 
Importan~ Regions in Maharashtra (1960-61 
to 1987-38) '. . - . _ . 
Crop : All Cereals 

(Growth Rates per cent 
p.a.) 

Region Area - ,- - - - - - - - - - -
I Sixties 

Seventie.s 
Zighties 

II Sixties 
Seventies 
Eighties 

III . Sixties 
Seventies 
Eighties 

IV Sixties 
Seventies 
Eighties 

V Sixties 
Seventies 
Eighties 

VI Sixties 
Seventies 
..J:ighties 

VII Sixties 
Seventies 
Eighties 

State Sixties 
Seventies 
Eighties 

-0.41 
0.04 
0.67 

0.19 
0.95 
0.64 

-0.25 
-0.06 

0.69 

-1.55 
O.~ 
0.87 

0.07 -
1.29 
0.42 

0.74 
0.70 

-2.00 

0.47 
0.55 

-1.55 

-0.06 
0.60 
0~07 

- - - - - - - - .- - - - - - -
Production I-ro duc ti vi ty . 
- - - - - - - - - - - -
0.24 0.65 
2.39 2.35 
2.22 . 1.54 

-0.44 -0.63 
4.95 3.96 
0.83 0.19 

-1.05 -0.80 
3.58 3.64 
1.10 0.41 

-4.04 -2.53 
4.92 4.62 
3.23 2.34 

":0.13 -0.06 
6.37 5.02 

-1.05 -1.46 

4.83 4.06 
5.56 4.83 . 

-0.24 1.80 

1.91 1.43 
3.57 3.00 

-5.04 -3.54 

0.12 0.18 
4.67 4.04 

-0.03 -0.30 

- - -.- - - - - - - - - - - - - - - - - - - - - - - - - - -
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of stantiin::;, moistux.;;-strcsa ant'!. b<..tt0r fertilizax use appear 

a3 tl: e prl3requis itas. For a rainfed cr')P. fdaI' of l~clt of . . 

moisture xcstrain.3 far;Jer3 from using ad..1quate fertilizers 

a..'1G. it i,3 tl:lia aut!lor'.3 opinion that new methods of fertilizer . . 

application wl,ic~~ can exploit availabl'e' mols'ture, nSl3d t,obe 

developed and perhaps new t~rpe:3 of fertilizers could be fabri-

ca tea tha t prave::lt har;}l in ca-'le of moisture-s tre.Js. ;5imul tane

oU-'lly-c1r:r-landfa:rr.dng tachni<;:.ue3 neeo. to be ae.optad vigorously. 

2.8 Pulses form at-out 1) per cent of foodgrains production 
• 

and about, 12 to 14 per cent of the grOSi3 croppod area of the 

state. Y~jot pulses are tux and gram contributing more than 
• 

half the procuction and those will be discussed here although 

infor::nation 011 uJid (blacll: gram) and' lII\L.'1g (green gram) is 

also .incorporate-:: in the tablelJ at the. end ",of the chapt~r.: 

In·Tables ~~18·and2.19 details·fol'turand gram res-

pect!.vel;c are presented for important regions. FroJ;l the 

tabla for tur we SOE; that ~wgion V (Harathwada) and Region VI 

(Jl.mraoti) are li,ajor tur areas and ReSion III and Ragion VII 

are minor ,ari3ad covering arou,'1d 15 per cent each,of 1;he 

state tux area. In major areas, area und<;lr tux has increased 
I 

and production growth rates are 3.91 per cent per a:..ll'lum 
, . 

(ilaratl:nvada) ant 1.75 (.\mraoti) with productivity gains 

. helping in tho former but not iI), tha latter. ·;;ith practically 

no irrigation to tur. tD8 r0asons for this difference are 

no t obvious. liow0v0r area ahifts to tur and henCe farners' 

pref~r0nc3s, arG clear. In Region III a minor tur area, 



Lable '2.1'3: 1rowth of Tur for I*porta..'1t Hegions over tl:e ..:intire Period 

(Initial Point: .:.-.v. 1961~6? to 1963-64 • .u:ndPoint: ~.v.1S84-85 a.-rl 1987-88) - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .-- -- - - --

III 

v 

VI 

VII 

jtate 

i.rea (' 00 ha.) ::?roduc tion 
---------------- ('00 tonnes) 
lni tial :;ind Pt. ---------------
Pt. Initial -"ind Pt. 

Pt. 

Produc~ivity 
(..,;t1./ha. ) 
--------------~-Ini ti al :'oind j? t . 
Pt. 

•• bso1ute Chan~e (p.a.) 
GroYith Rate P p.a~) 

J~ea Produc- Produc- Irr~.jxea 
tion tivity 

------------------ ---
649 

(11.64) 

~070 
(37.15) 

412 344 
(5.37) (10.QO) 

3045 714 
(39.63) (n.'Zo) 

170 
(3.3() 

1757 
(34.40) 

5.30 
(IJ !-J~.)* 

3.45 
(N. : •• ) 

1364 2493 1293 1946 9.43 
(24.43) (32.45) (33.30) (38.20)' (IT.: •• ) 

861 1031 6168'22 7.16 
(1~.4S) (14.06) (18.30) (15.20) (E.A.) 

557? 768? 3373 5099 6.0? 
(100) (100) (100) (100) (0.63) 

4.12 
(4.38)* 

5.80 
(1. ~9) 

7.80 
«1.06) 

7.61 
(0.00) 

6.63 
(1. 'as) 

-10 ""7 
-1.91 -?~6 

4'2 44 
1.66 3.9]. 

49 28 

'2.'?1 

]~§Q 1.:22. . -0.83 

9 9 
g.97 }..2~, 

90 73 
1. 33 ]...:.:22 0.39 

-

-
4.74 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .- - - - - - - - - - - - -
* ~se figured in 1;l'acketaa:re percenta,:::e of' crop area irrie;ated. ~'nd point for Irr. data 

are avo 1980-81 ana 1981-82. Ot~J.er details of irrieation g'iven in tte 1aat c(;iumn • 
• "bso1ute cl-!a.'lges per rumum areL'1 '00 hat for area and '00. tanned for production. 



Table G.19 : Grov,tb of Gram for Important :::le::.ions over the l:!:ntire Perioa 

(Initial Point: J.v. 1951-69, to 1963-64, ~d :Point: il.V. 1984-85 and 1987-88) 
------ ----------------------'- ------ -- ----------
Il.egion 

- - - -
II 

III 

IV 

.V 

VI 

VII 

.~ea (100 ha.) Production 
--------------- ('00 tonned) 
Initial ~nd Pt. ---------------
Pt. Initial ::'nd Pt. 

Pr00.uctivity 1.bso1ute chan~e and GroV',th Rate 
(.. t1. /ha. ) (,; p. a. ) " 
---------------- ----------------------------------

Pt. 
Ini,tial -"ind Pt. .I~rea 
Pt. 

-- --.--------- -----
3·t9 74~ 118 349 3.38 4.69 17 

(S.10) (13.89) (9.00) (16.20) (1~.~2)* (4~.23)* 3.~6 

659 10~5 208494 3.15 4.8'2 16 
(17.18) (19.17) (15.80) (23.00) (17.85) (~1.79) 1.89 

1
'" 
~,J 

(9.40) 

1775 1884604 
(46.25) (35.23) (45.80) 

392 '607 1'29 
(10.21) (11.35)' (S.SO) , 

331 497 175 
(8.62) (9.29)(13.30) 

3'338· ·5345 1318 
(100)- (100)· (100) 

250 
(11.60) 

661 
(30.70) 

227 
(10.50) 

154 
(7.10) 

9,151 
(100) 

3.93 
(2') .18) 

3.40 
(5·.43 ) 

3.29 
(1.19) 

4.54 
(~1.31) 

.3.51 
(16.96) 

3.73 
(12.97) 

5.30 3.09 
(2.'22) . (7.16) 

3.43 4.02 
(9.04) .(19.27) 

10 
2 ... 42 

5 
0.'25 

9 
1.:.llli. 

7 
1.74 

64 
1.49, 

Produc- Produo- Irri. 
tion tivity ':l.l'ea 
------ --- ----

10 
4.72 

12 
3.76 

G 
Q....§.§ 

4 
2.4:1,. 

-1 
.::.0.50 

35 
~·11 

1.84 

0.52 

6 
'LE. 

3 
2.01 

oI:~i' 
'11 

6.42 

3 
14..09 

1 
. ..2.dl 

25 
4.6£ 

-' - - - - - - -- - .- - - - - ....; - - - - - - - ~ - - - -- - - - - - -
* The3~·fi51llea in bracket<l Jhow i.3ercentace crop area irrie,atec •. Jnd poi."lt for Irri. data are 

avo 1580-81 and 1981-82. Ot::.cr detai13 of irrigation .s,iven in the last column. 1.b~01ute 
Cha.;:;be3 pe:, annum are in 'DO ha. for area and 'DC tOl1ne;3 fox production. 
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there i3 a decline in tur production due to decline in ar€:a as 

w611 aa pr oduc t l.V i ty • From thE;' table for gram, we sa e that 

grain has gained in area every;(here but the gains :j.n production 

are margional in tho major gram area of TIegion V and its share . . . 

in gram production of the stat~ has. declined from 45 to 31 

pcr cent over the: yaara. Other regions have 10 to 16 p"er cent 
( 

shares and surprisingly, :a",gion III· sho'ils production gro\'.th 

rate of 3 .. 76 per cent per annum equally on account of area aJ 

VIall as productivity. 80 Region III haa shown gains in this 

rabi p~se along with rabi JOViar. For Maharaah tra, grovith 

rate o:f ~.ll per cont per annum and ab.solute addition of 35 

hundxed metric tonnes is mainly on accoUnt of Region III (1~ 

hundred metric tOII.neg per annum) and Region II (10· hundred 

metric t')nnea per annum) and the latter r.aa an axc'ellent 

growth :r;'a te of 4.72 per cent per annum. The deoadevdae growth 

ratea of area, production and productivity detaila for tur and 

gram are preaented in Tablea 'Z.20and 2.'21 respectivel,Y •. 

Notable aspect of the3C is the fact that barring net ion III, 

growth rates for eighties are even bett~r after good growth in 

the aeventies, tiuitie unlike. tho behaviour for·cereala. This 

is a rather aatiJfactory phenomenon because it indicates that 

farwcrs·in the state are respondir~ poaitively to the nation-

wide shortaged • 

• lp;::rt from gram and tm-, udid and mung from Harathv.ada 

(:Region V) and J.mraoti (Rogion VI) are contributing in eCiual 

measure so tha t 'othe'r puls~s' have a contribution of 

the dame order aa tur. Details of-other -. -' . 
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Area Production and Pro ductivi ty Compound 
Growth Rates for the Three Decades for 

Important Regions in Maharashtra (1960-61 
to 1937.88) .. 
Crop : 'fur 

(Growth l1.ates per cent p.a.) 

- - - - - - - - - - - - - - - - - - - ... - -
Region Decade Area Production Productivity 
- - - - - - - - - - - - - - - - - - - - - - '- -"-',- '.'- ... - -
III Sixties 4.08 0.88 -3.07 

Seventies 0.25 .. 1.49 -1.74 
Eighties -9.12 .1.79 -7,79 

V Sixties 2;92 4.04 1.09 
Seventies 1.'11 3.37 2.24 
Bighties' 1 .. 39 4.51 3.08 

VI· Sixties 1.27 -5.31 -6.49 
Seventies 0.97 2.43 1.45 
Bighties 5.91 6.84 0.69 

VII Sixties -Q.71 -5.67 -5.00 
Seventies -0.26 2.35 ."2~62 
Eighties 4.02 5.56 1.48 

State Sixties 1.68 .-1.98 -3.·60 
Seventies 0.71 2.31 1.59-
Eighties 2.03 4.14 2.07 

--"--- - - - - - -- - -. - - - . ..,j' ...... - -
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Area Production and Froductivity Compolmd 
Growth nates for the Three Decades for . 
Important Regions in Maharashtra (1960-61 
to 1987-88) 
Crop': Gram 

(Growth Rates per cent p.a.) 

------- ---------------------
. negion Decade Area Produc tion rro duc ti vi ty 
- - - - - -. - - - - - - - -

II Sixties 
Seventies 
Eighties 

III Sixties 
Seventies 
Eigh.ties 

IV Sixties 
/ Seventies 

Eighties 

. V Sixties 
Seventies 
Eighties 

" VI Sixties 
Seventies 
Ei:rhties o 

VII . Sixties 
Seventies 
Eighties 

State Sixties 
Seventies 
Eighties 

-0.65 
1.49 
8.98 

-1.03 
2.27 
3.78 . 

-4.74 
4.44 
5.76 

-0.96 
0.97 
0.28 

";'7.51 
6.45 
3.82 

1.27 
2.04 
1.74 

-1.59 
2~08 
2.99 

- -" - -- - - - - - - -
... 0.60 

3.22 
10.22 

-4.35 
5.54 
8.25 

-5.95 
5.42 
7.57 

-4.98 
3.63 
0.52 

.. 10,53 
7.42 
7.07 

-6.43 
0.44 
3.00 

-4.05 
3.75 
5.06 

0.04 
1.71 
1.14 

-3.35 
3.20 
4.31 

;"1.27 
1.03 
1.71 

-4.06 
2.63 
0.24 

-3.27 
0.91 
3.13 

-71060 
-1.57 

1.24 

-2.51 
1.63 
2.01 

- - - - - - - - - - - - - - - - - - - --------
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pulses are not preacnted here for brevity but from the basic 

tables at the encl. of the; chapter this fact becmncs obvious., 
; 

;:;0 that when w.e com.:: to I all pulses I , t')ge tqer. wesoe. fr-,m 
.' \' 

Table 'a.~" that Haratbwac1a ana . .AJnraoti reginns emerge ,as main , 

providers of pulses withgro'.','th ratE.a of 'Z.54 and ~,.6e per 

cent per annULlrespectively, followed by TIegion II' of Nasik 

with amo~est gro~th rate of 1.15 per cent per annum •. aegion 

III,:vIi th good gains in gram but loss'es in tur,i,:'! nearly' . . . 

stagn .. .nt; and so is the i-Tagpur region (Region VII) ,while 

Kolhapur (hegion IV) has nothing to contribute. Pulses as a' 

whole have less than 5 per cent irrigation barring Region III 

with nearly 7 per cent irrigati:m and most 'of it is accounted 

by gram whose productivity is lower (3 to 4 quintals/ha) than 

unirrigated tur (over 6 quinta1ajha). i.t t;he end of the 
-

poriod we have pulses p~oduct;ivity at 4.31 qU1ntala/ha and 

this productivity level ,id highE.rt~ all India -productivity 

(~ 1985-88 triennium average for pulses is 3.73 ~uintals/ha 
. '" . 

for all India a;c..u1st 4.07 quintals f')r the state). 'Bu~ the 

productivity can be increased furtber. The fertilizer stul~T 

of the .\gro-Econ':HiUC :Ctllacarch Centlo by the auth'ir mentioned 

in decti')n 2.4 reveals th'at pulses receive l?i'actically no 
, , ' 

ferti1izerd. 1.d p'!l1ses are nitrogen-fixing crops, it, is 

th.,ught that they do ,n') t req,uire fertil~zers and it is 

forgotten tt'_at f,r their own grJwth fertilizerd are needed. 

:l!'r.,m tho decadeviise growth rated from Table· '2. ~3 We soo 

that what waa observed fortur and gram is reinforced for 



Table 2.22 : G:c owth of I .. Hl Pulses' for Important Hegiond over the . .:.'ntire Period 

(Initial Point: ,_v. 1961-6~ to 1963-64" iJld Pointt i.v. 1\:)84-85 and 1987-88) 
. . , - - - ... ---.- - -" - - - - - - - - - - - -. - -. - - - - - - - - - - - - - .- - - - - -- - - - - - - -

Region .'~ea ('00 ha.) 
----------------

l?l"oduction . 
( '00 tonned) 

Productivity 
(.,;tl./ha.) 

,j"bsolut.~ chan9e, (P. a.) and 
Grovth .... ates \,..J p.a.) 

In1 tial . :J1nd Pt. ---------------- ,---------------- ----------------------------:------
Pt. Initial :Jnd Pt.. .Initial jjJnd Pt. ilrea l?roduc- Produc- Ir1' .J.rea 

l?t. Pt. tion tivity 
- - - - - - - - - - - - - -- - - - - - - - - - - -- -- - - - - - -- - - - - - - - - - - - -
II 

III 

v 

VL 

VII 

~tate 

3719 4289 1373 1795 3.69 4.18 24 18 
(15.59) (14.6OZ) (15.30)' (14.30) (1.15)* (5.00)'· Q.:.61· .L..;!'..2 

2387 
(lB .10) 

826 
(S.80) 

8616 10507 2453 4447 2.86 4.23 
(36.12) (35.8OZ) (29.20) (35.20)' (1.32) (3.41) 

3~92 6431 1696 3157 5.15 4.91 
(13.80)(21.93) (20.10) (25.00) (0.14)' (1.33) 

6 
0.6~ 

80 .84 
0.85 2.l! 

134 62 
2....!ll ~_.68 

3338 3090 132~ 1386 J.96 4.49 -11 3 
(13.99) (10.54) (15.70) (11.00) (O.~4) (1.15) -Q.33 ~.20 

23855 
(100) 

?S330 
(100) 

8444. 
(100) 

1~641 3.54 4.31 233 179 
(100) (1.78) (3.60) C.88 1.73 

-' 

1.68 

--0. '2Q 

0.84 

9 
8.71 

4 
1.85 

13 
6.29 

3 
15.0'3 

1 
.2&ii0 

30 ' 
4.61 

-----------------------------------------------~-
* The3e figures in brackets are percentare of crop araa irrigated. :~d point for 1rr1.data are 

avo IS80-81 and 1981-8?. Otner details of irrigation given in the last column. 
"bsolute Cha...,g8.3 per ann'Ulll. are in '00, ha. for area and '00 tonned for production.-
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Area froduction and Productivity Compound 
Growth Rates for the Three Decades for 
lmpprtant .~egions in Maharashtra (1960-61 
to 19-37-88) . ' .' 
Crop: .' -.All Pulses .. 

'(Growth Rates per cent p.a.) 

- - - - - - - - - - - - - - - - - - - - - - - - - -- - -
Region Decade Area Production --- - - - - - - - - - - - - - - - - -

II Sixties 
Seventies 
j!;ighties 

III Sixties 
Seventies 
Eighties 

V Sixties 
Seventies 
Eighties 

VI Sixties 
Seventies 
Eighties 

VII Sixties 
Seventies 
:.!:ighties 

State Sixties 
Seventies 
~ighties 

2.62 
0.27 

-0.53 

1.81 
0.81 

-4.01 

2.64 
0.44 

-0.03 

1.86 
2.16 
4.71 

-0.80 
-0.86 
0.77 

1.72 
0.60 
0.60 

1.08 
2.40 

-0.44 

1.47 
1.20 

-0.83 

2.23 
2.65 
2.63 

·-3.55 
3.73 
6.50 

-4.55 
0.42 
3.87 

-0.31 
2.30 
2.63 

Productivity 

-1.50 
2.12 
0.09 

-0.33 
0~39 
3.31 

-0.40 
2~20 
2.66 

-5.31 
1.54 

- 1.71 

-3.78 
1.29 
3.08 

-2.00 
1.70 
2.02 

- - - - - - - - - - - - - - - - - - - - - ~ - - - - -' - -



80 

. pulses a.3. a v,hole viz. pulses have done well not onl~, in seven

ties but also :in the eighties. Regions V and VI of Mara thf;ada. 

and l:..mraoti have consiaten'tly good .growth ra tea. Region II 

of Haaik with good growth :in sixtiea and seventi&s appears to 

stagnate. ,Thus' for- the state as a v.hole, production ia not 

levelling off as in the case of cereals. 

2.9 . :iJetaila of all fooc1gra.instogethe.r can 'l;e found in 

Ta'de '2'.24 and fir::::t aspect to n·Jte is that overall growth 

xate of 1.95 'PGX cent per axmUJn i3 r,~ainly on acc'Jll.J."lt of Llajor 

foodgrain producer of Harathwada (gro"th rate' 2.3~ per cent 

per annum). In absolutu terID2, thia region is responsible 

for an addition of '464 hundree. :u:e tric tJnnes per annum follOi,ed 

cy .:.mraoti (:;'~,jgion VI) wi th even higher growth rate of 3.32 

pf.ir cent but a somewhat lovier absolute addition of 339 hundred 

metric tonnes per annum. Thus the3e two'regions have provided 

half the additional production. Productivity appears to be 

main contributor, ospecially fJr ~mraoti region where we wit-
, . 

naBBed tremendous growth in khari!· jowar without much area 

increase. Region II with a growth rate of 2.09 per cent ana 

a~aolute rate IS8 hundred metric tonnes per al1num comes next 

and half .of this addition cornea from kharif jowarane about 

one-fourth from bajra. Konkan and sugar tract regions (III 
, 

and IV) have moderate growth rates • 

. .Looking at ttl e role of irrigation, figures below the 

productivity levels in th& table indicate that as state 

pr.op,)l-tion of irrigated axea has increased, S'J has th.:-J - , 



~a91e ~. 24 : G'rowth of :;)'oodgrain3 for :llifferen t ~~egions over the :';;ntire Period 

(Initial Point ,I •• v.,1S61-6~ to 1963-64. J:nd l'oint:~a.v.1984·-8:; and 1987-88) 
- - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - -
Region Airea ('00 ha;) Production 

, ( '00 tonnes) 
Prod.uctivity 
«tl. /ha, ) 

~1:s01ut~, change (p.a.) (lrowth 
i.::..a.1§A (.~ p.a.) . . ----------------

Initial ~nd, Pt. ---------------- ' ----------------- ---------------------------------
Pt. Initial "':nd Ft. !nitial'~nd Pt. i.rea 

Pt. Pt. 
Proo,uc- Produc- In. 
tion tivi~v area - - - - - - - - - - - - -,- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

I 

II 

1:;:1 

IV 

V 

VI 

'VII 

;)tate 

6T~0 
: (4.8Z) 

f69ZZ 
(13 .1;.11 

6504 6357, 10407 11.0~ 16.00 
(4.60) (10.40) (10.00) (1.16)* (8.56) 

19857 
(lIr .05) 

8748 14~34 
(13.30) (13.70) 

).15 
(3.22) 

7.17 
(9.39) 

29190 29673 10881, 15537 3.73 5.84 
(22.60) ('~0.99) (16.50) (H.SO) (8.94) (13.n) 

21 
Q,02 

12318 12650 7732 12020 - 6.28 9.50 14 
(9.54) (3.95) (11.70) (11.60)' (8.55), (B.5S) 9.11 

33486 39814· 152'25 26129 4.55 6.56' 269 
('25.S3) (23.17) (23.10) (25.10)- (3.95) (10.'26) .9~ 

14658 17376 7317 15749 4.99 9.06 116 
(11.35) (12.29) (11.io) (15.10) (0.54) (4.58) 0.73 

16'251 15~63 ,9202 S923 5.66' 6.38 -29 
(12.59) (11.01) (14.00) (S.50) (14.56) (21.10)* ~0.1~ 

12~1l7 '141338 
(100) (100) 

65997 104001, ·5.11 ,7.76 5'20 
(100) 0.09) (6.23) (11.39) 0.39 

- - - - - - - - - - - ~.~ - - - - - - -' - ~ - - - - - - - -- - - - -

151 
1..:.1,g 

'a34 
l!.Q~ 

1M 
W,~ 

. 183 
1; £1.Q 

, . 
464 

359 
~ 

31 
0.3~ 

1517 
~ 

_ J 

1!60 

1.41 

1.79 

4 
!l:...ll 

67 
5.6Q 

78 
.1..ll~ 

32 
'a.43 • 

145 
L.5.2 9.17 

37 
.1..:i.2 13.05 

1.5 6 

55 
1.96 --

418 
~.l 

- - - -~-- - - - - - - - .:. 

* Those figures in bracketa sho1'l'percenta£e irrigatec1 ,area uncleI' the crop. Other details of 
irr ifration are availAble in the last column. ,.~bsolute changes per annum are '00 ba. for 
area, '00 tonnes for production. '" 
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proportion of irrigated food~ains. The aspect of: inequit~, 

tet~een foodgrains.and sugar~~Le ~ alr~ady touched upon at 

the end of the previous chapter but apart from that, let us, 

for example see v;here irrigation i'or Haratrlwada has gone wi thin 

foodgraind. The last column indicates that Marathwada has 

afu,ual addition of 145 hundred bectares to irrigated area 

(growth rate 6.17 per cent per annum). The break-up, after 

looking into the data, id as follows. 

(all annual rated in hundred he,ctares) 

Rice 
~,heat 

Khaxif J o"ar 
11abi J01?ar 
:Bajra 
Gram 

To tal of these 
crops 

16 
65 
14 
29 
5 

11 

140 

. , 

And yet, of the 464 hundred metric tonnes annual adGition t~ 

production for this region major contri:utor3 (all h~~dred , 

metric tonnes) arekharif jo~ax 299, bajra ~Z, tur 44~ 'other' 

~ulses 37 follo~ed by ~heat 18. (It may be adaedth~t 'other' 

pulses have just 2 hundred hectares added annuall~ in irriga

tion.) Thus although ~heat is the ~ain beneficiar~ of the 

increased irrigation, this enables the crop to tarely cover 

itd loss in produGtion due to 10s3es in unirrigated v.heat 

area. Otilerv.ise irrigation has'n,ot played a significant 

part. This is anot~er aspect of irrigation, meriting attention. 

For t~e st~te. productivity of foodgrains has increased 
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from j.ll quintala/ha to 7.76 Cluintala/ha and compared to all 

Incia foodgrains productivity of 11.70 ~uintal3/ha (average of 

triennium 1985-89) this is certainly lo~ but t~en all India 

irrigation percpntage iarruch higher at 30 per cent and not of' 

the;; pro.tective type as voitneasei for the state. - In di3cussion 

for all cereals t~gether in dection ~.7 certain observatio~ 

arc already made. These na~d not be repeated here. In Table 

~.~j the decad~wise gL~th rate~ are d!3played and on~ sees 

some iI::.pr;)veJ:.ent for the e:i€.htie;J in the main growth areas of 

iiarath"a!la and .:.mraoti becCluae of g.Jod performance of pulses 
" . 

ana t;.e~e regions nOVish:>,. starnancj inatead 0:1' negative groi.th 

ratea f:>r that decade. Ir qnic ally, TIef,ion IV'shoVis .;ood gr,..th 

rate,f'or the ej€,hties but it must be're;:aeBl:erec. that in the 

sixties it ia the Vi:>rat, 7"ith gronth .rate of' production -3.81 
.' . 

per cent per annum so :leVentie3 gr.J'ftth rate of' 4.68 per cent 

shov,s recovery and the iEpact of new varieties is probably 

c:>min€,.out only in the aier,ties. As cOllllllented earlier, l:onltim 

region 'ki th ita Dain cr:>p pf rice anj ndsct:ll.aneous 'cereals, 

Clpp~ara t'l [.':l ita OViD 'iiay ~:-i th nominal gr:liitt. in sixties 

f''lllov,ed 1::y good gro"th rat~3 .,f' ~. 33 and ~.51 in .seventies 

and even in eighties, a tact n:>te~ in the cane of cereals. 

2.10 To complete t~e picture, v.o.1o'lk at t~e three major 

non-f':>odgrain cr'lp:l of ,n:;earca;:le, c:>t t:m and Uound nut. ..e 

alr£;ady CO:Jl.1<lD tad up:m sugarcane a!r. t:J 3:Jme" extent on ground-

'nut so teo treatment v'luH be bricf'~ In Ta'b1ea ~.26 and 

3.?:l detai13 for augar<;anc are prC)sented. I-.;re we sea that 
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Area Production and Productivity Compound 
Growth Rates for the Three Decades for 
Various degions in Maharashtra (1960-61 to 
1987-88) .' 
Crop : All FoodgrainS 

(Growth dates per cent Pia.) 

--- - - - - ~. -- - - ---- - - - ----'---
Decade Area Production Productivity 

- - ., - - - - - - - ~ - - - - - - - - - - - - - . -
I 

II 

III 

, IV 

V 

VII 

State 

- - -

Sixties 
Seventies 
Eighties 

Sixties 
Seventies 
Eighties , 
Sixties 
Seventies' 
Eighties 

Sixties 
-Seventies 
.J:ighties 

3ixtic3 -
Seventies 
Zighties 

_ Sixties 
Seventies 
Eighties' , 
Sixties 
Seventies. 
Eighties 

Sixties 
Seventies 
Eighties 

--0.42 
-0.13 
. 1.12 

0.75 
0.79 
0.38 

-0.09 
0.07 
0.20 

-1.44 
0.47 
0.88 

0~76 
1.06 
0.30 

1.00 
1.06 
0.07 

0.21 
O.~ 

-1.13 

0.28 
0.60 
0.18 

-~- - - - - ~ '. -- -

0.23 
2.32 
2.31 

-0.19 
4.56 
0.71 

-0.83 
3.39 
0.98 

-3.81 
4.68 
2.94 

0.27 
4.66 

-0.50 

3.17 
5.30 
0.84 

1.15 
3.28 

-4.13 

0.07 
4.40 
O.Zl 

- -- - - - - -

0.70 
.2.45 
1.18 

-0.94 
3.74 
0.33 

-0.74 
3.32 
0.78 

-2.40 
4.19 
2.04 

-0.4~ 
4.66 

':'0.80 

2.15 
4.20 
0.73 

0.94 
2.98 

-3.03 

-0.21 
3.78 
0.09 

- .' .... - - -



, 
: Growth of ;:';u,;arcane for li;lportant l1eaions over trle ::Entire Period 

(Initial Point Av. 1961-62 to 1963-64 • ..!ind l'oint: J;.v.1984-85 and 1987-83) . - - - -.- - - - - - - - - - - - - - - - - - -.- - - - - - - - - - - - - - - - - - -'- - - --
Iter. ion ilrea (' 00 ha.) 

----------------
Ini tial ..,nd i: t • 
Pt. 

Production 
('00 tonnes' of gur 
------------------
Init ial .l:)nd Pt. 

?roductivity I 

(-.. t1. /ha. ) 
Abdolute chaIlbe (p.a.) and 
growth Ii.a tes (,~ p. a.) 

---------------- ------------~----------------
Initial End Pt. '.rea P~oduc- l'roduc- Irri. 
Pt. tion tivity Area 

- ~ - - - - - ~ - - - --------.------ - - - -, - - .. - ~ - - - _. - - - - - - -. -
II 1)~ . 539 770. 4266 

(8.8i~ (15.4"Z)· (7.10) (15.20) 

III 556 . 12'34 5%1 9591 
(35.07) (35.00) (51.10) (34.'20) 

61.50 79.14 18 149· 
(100)'~ (100),* .2..._40 7. 22 

100.56 
(1()0) 

78.39 38 170 
(100) 3,41 _1L3~ 

Irrigated 
1.08 area 

same ·as 
the crop 

-1-, . ...9.5. is 100 

IV' 496 l~OC 3597 . 9771 
(34.86) (31.71) (.33.0(,) (34.90) 

71.5'2 
(100) 

33.14 '25 2~3 
(100) E..!..4'3· .1-=-~.! 0.83 

per cent 
irriga ted Ol 

v ?1- 573 863 35'26 
(15.69i (16.39)' (7.90) (12.90) 

':'tate 14"Z3 3496 10909 28003 
(100) (100) (lOp) (100) 

4('.18 
(100) 

76.70 
.. (100) 

-- ----------~ ----- --------, 

. 63."Z7 
(100) 

80.10 
(100) 

15 US' 
4.?1 6.30 

88 728 
15.90 4.09 ·0.19 . -r--:--

------"--------- - - .. 
* These fiDll'ea in brackets aho" perce.n ta:e of crop 

pre.3ent crop of d1l.:.arca.ne). AOdolute Crl~1&e3 ·per 
o~ &ur for production. 

area irrigateG.. (100 per cent for the 
annum are in '00 ha~L~ld in '00 tonnes 

. L for area . 

VI 
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Area Production and Productivity Compound 
Growth R~tes for the Three Decades for 
Important Regions in Maharashtra (1960-61 
to 1987-88) ~ - . 
Crop : Su,;arcane 

(Growth Aates per~cent p.a.) 
, ; -- - .. - .... - '- - .. -.. .. .. .. .. .. .. .. - .. - - - - - -... ~ 

Ragion Decade Area Production .... - ...... - - -.- ........ - - .. - ...... 
II 

III 

IV 

V 

State 

: Sixties 
Seventies 

'Eighties 

Sixties 
Seventies 
Zighties 

Sixties 
Seventi es 
Zigllties 

'Sixties 
Sever!. ti es 
Eighties 

Sixties 
Seventies 
Eighties 

4.55 
10.30 

2.86 

4.77 
3.67 
2.01 

5.76 . 
3.45 
1.74 

5.91 
6.52 
0.08 

5.~· 
4.76 
1.66 

11.32 
10 •. 19 
1.32 

-1.18 
5.11 
1.51 

6.15 
5.51 
1.41 

15.95 
5.35 
0.36 

4.50 
5.87 
1.46 

Productivity - .. .. -- .. .. - ..... . . 

6.47. 
-0.11 
-1.50 

-6.25 
1.39 

-0.49 

0.37, 
1.99 

-0.32 

9.48 
-1'.10 
0.28 

-0.75 
1.04 
0.20 

--------------------------- ... --
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in the major areas of Ilegion) III (Pune) and Region IV (Kolhapur) 

covering half and one-third s~arcane production respectively 

. in ',the base year', growth rates are 2.3~ and 4.34 per cent per 

a~~um respectively allan account of area, and productivity 

is stagnal1t or d~clining. But the productivity level' is a1~ 

ready ,very high here. In the relatively 'new' areaa of 

ltegion II of Nasik alld liegion V of Nara thv.a'da, growth rates 

axe ovai 6 per cent for pl'oduction ~ith area accountin[; for 

the major part but productivit~Talso registering gaina. At 

the state level 'prot1uction growth rate of 4.09', per cen~ ia on 

account of area with its grov;th ratu of 3.90 per cent. 1n

equi ty in irr ita tion water use tet'iiecm foOd€:ra).r.is and sugarcane 

is already com:mentect upon at tl:e enG of Chapter 1. Table ~.27 

coveringdecade':",ise growth rates 9 110WS slowing, down-of,groVith 

in production ever~7where in the eighties. 

In the caae of cotton, Table ,2.28 indicated that in the , , ' 

major cotton tract ;)f Amraoti covering 40 per cent of .produc-

tion, a mode3t growth rate of l.15 PCI' cent per annum is re

gistered. In the other maj~r area of }~rathwada (Region'V) 

there iii area loss (and au:;:' previous .a;i.1al,vsi.::l indicates this 

ar,;a has gone to Itharif jewar) but ic>roduction growth rate ia 

2.02 pCI' cent. In Region II there is 103s in area as well 

as production and probably kharif jov:ar and bajra are tha 
/ 

crops preferreG. Thua the state groL';th rate of 0.60 per 

cent pt..r' a,mum is So rG3ult -:>f mLced :;~egional perfOl41ances. 

The dllcadewise gro"th ratGa art') given in Table :a.29 and 



Tabl~ ~. 28 : 'l-ro'.· thof Cotton for Important :clegions over the :::ntire .Period 

(Initiall'oinU Av.1961-62 to lY6J-64. :<o'nd I'oint::.v.lSS4-85 and 1987-88) 
-.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Region ·./.rea (. 00 ha.) 

Initial .i!ind I't. 
Pt~ 

Production ('00. 
. bales of 180 kg) 

Initial End Pt. 
Pt. 

ProC.uctivity 
(qtl.of lintl 
ha. . 
----------------

Absolute change (p.a.) and 
Growth aates C~ p.a.) 
----------------------------------
Area Produc- Produc- Irr. area 

Initial ..:Ind Pt., tion tivity 
Pt. - - -.- ---------------

II 

v 

VI 

VII 

3tate 

3699 2360 2755··1452 1.34 1.11 . -57 -55 
(13:S1) (9.07) (22.00) (10.43) (3.49)~ (B • .38)* -1.90 ,...2.69 

7477 
(27.51) 

6716 
(25.82) 

2813 
(23.20) 

4503 
(32.30) 

0.68 
(0.70 ) 

12506 14030 4904 6422 0.71 
(46.01) (53.94) (40.50)(4~.lO) (0.17) 

2685 2321 
(S,.5'3) (10.SS) 

811 1439 0.54 
(6.70) (10.30) (0.5'3) 

27180 26011 
(100) (100) 

1~105 1~923 0.80 
(100)' (100) (2.2~) 

1.21 
(3.83) 

0.81 
(1.34) 

o.n 
(0.9S) 

0.96 
(4.44) 

-3'2 n 
9 09 . . ~.'-.:. ~ . 

65 65 
O. 43 1.~l.2 

6 27 
O~81 2.47 

-50 77 
.=Sh~ .Q.60 

,...0.81 

11 
8.92 

8 
0.66 . 11.90 

Q.79 

1 
3.66 

29 
3 5" , 'I 

CD 
CD 

- - - - - ._"- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ """: - - - - - - - -
* Theile . figures in brackets. 6ho~, pdrcenta,se of crop area irriz,ated. End point for lrr. data are, 

av.' 1980-81 and 1981-82. O·ther details of irrigatibn given in the last column. Absolute 
c~,ged per annum are in '00 ha. and '00 tonnea for production. 
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negion 

- - - -
\ 

II 

V 

VI 

VII 

State 

- -
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: .Area Production and PrOductivity Compound 
Gr01l1th nates for the Three Decades for 
Important negions in Naharashtra (1960-61 
-.to 1987-88) . . 
Crop • Cotton • 

.( Growthfl.a tes per cent p.a.) 

- - - - - - - - - - - - - - - - - - - - - - -
Dacade. Area Production Producti vi ty. 

- - - - - - - - -,- - -. - - - - - - :"' - - -
Sixties -1.65 -6.90 . -5.34 
Sevoo ties -3.63 -1.12 2.61 
Zighties 0.26 -1.32 -1.57 

Sixties 0.30 3.44 3.13 . 
;Jevooti;:s -2.12 0.34 - 2.51 
Eight:l,es 1.20. .3.15 1.93 

Sixties 0.61 3.18 2.55 
S.:vmties -0.41 0.04 0."5 
Eighties !J .61 1.05 -0.55 . 

Sixties 1.50 6.42 4.85 
Seventies. 0.04 2.26 2.22 
~ighties -0.58 -0.32 0.26 , 

Sixties- 0.15 1.01 0.85 
Seventies -1.21 0.32 1.55 
2i a hties 0 0.92 0.64 -0~Z1 

- - - - - - - - -
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barring, minor :Region n growth rates are. positive but of lower 

magnitudes in the eighties. Eut our selection of time-points 

is on the basis of foodgrains production ~hioh may not be 

equally ap;;>r0priate [:IX co~ton. F"lr ground.nut thera are area 

decl~_ne3 all ove.L~ the "tate, as can be seen from Tatle 2.30. 

There are pr:)ductivity gains in :legion III' with poo3itive 

.;rJvvth rate'-'l but in th~raain areas of l-farathwada (1(e[ion V) 
, 

and l-:asik (TIegi'mII) there are area ad ,well ~ proeuctiol1 

10.:33(;;3 • Fr'JIll the decade1Ni3e grov.th ra tea in Table 3.31 one 

sudC:el~.7-3ee:3 a jULlp·intr.e eif,htie:3 in RegiDno3 III and IV 

with grov:th r~te.:lof 9.44 per cent per annum and 8.20 per 

cent per annum respectively after negatiVIiI producition grov-th 

rate.;:; of sixties arir!thd, ,sdventios. Thia upsurge i3 due to 

S'Ulamcr groundnut which io3 fvlly i!r1gatec:. Thia;encJurage-
- ' 

'1.'lentby tl:Je state by offering to 'irrigate ground nut in SU!!lI!ler 

,has made such impxeadive 'growth rates possible. 
. . 



Ta 1::1 e 1.30 : Growth of ~rounc:.l'lut for Important ile( ion:) Over the J!;ntire Pexiod 

(Initial ~oin.t: l,v. 1951-'59. to 1963-64; :~nd Point: .lv.1984-S5 and 1987-88) 

J.e::ion 
--- -------- -------
j.rea ('0('1 ha.) l?roduction 
---------------- ('00 tonnea of 
Initial ~nd Ft. pod) 
Pt. ----------------

Initial .~'i1d :Pt. 
Pt. 

----------
P:'.'OQUC ti vi ty 
(Citl. of po(Js/ 
ha. ) 
----------------
Initial' h'nd:a. 
Pt. - - - - - - - - - - - - - - - - - - - - - - -.- - - - - - --

II 

I TT 
~. 

IV 

V 

VI 

State 

3117 2098 
(Z7.5Z) (Z9.00) 

2038 1398 6.54. 5.66 
(25.80) (19.60) (0.34)* (8.19)* . . 

147S 98~ 10~O 1365 6.8S 13.80 
(lJ.06) (13.63) (la.SO) (19.10) (5.76) (aa.20) 

~051 1868 ~140 a616 10.43 14.00 
(13.11) (~~.S3) (~7.10) (3S~60) (0.54) (0.89) 

3~17 1214 2116 930 S.19 
(30.16) (15.71) (3:5.80) ,(13.00) (0.06) 

1168 
(10 •. :;1) 

113Z7 
(100) 

654 535 
(9.04) (6.80) 

7233 '7898 
(100) ,(100) 

353 4.58 
(5.00) (0.00) 

714; 6.97 
(100) (l.n) 

7.66 
(0.13) 

:;.47 
(5.75) 

10.48 
(9.59) 

----~----------
':.~solute change (p.a.) and . 
~r~~~h ~ate3 (~ p.a.) 
--------------~----------------
J~r:)a :Produc- P:roduc- Irri. 

tion tivity area 

--------------- -

-21 
::.L.1.Q. 

_ -8 
=0.'1£ 

-94 
::...4.,.91 

15 
J...!31. 

'-;1 
::-_~.L.44 

-22 -8. 
-2.44. :-1.59 

-174 -3". 
-1. 8? -q.3.2. 

Q&3.. 

3 00 -= 

... 
.9.91 

h4.~, 

. 8 
15.29 

--------------------------_ .... _--------------------
.;t Theae figure';) in l::racketa shay. perce ... lta::e of crop area iX':'igateCl. -"mo. point for irr. data are 

avo 1;30-31 and 1981-31. Otter aetaila of irj:ization .::iven in t};e last column. ~.'.::1301ute 
cha;.l2.eJ per a:mum are in '00 ha. for area anc' _,'0('1 tonne,:! (po?a) for production. 

'] 1':.,i3 rate appear:) too hi€.h as the illcreL-,ent in irri. area i'l :~01"I'1 just ~ to 155.5 (il?- '0('1 ha.) 
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: Area Production and Froductivity Compound 
Growth aates for the Three Decades for 

Important j1.egions in 1I1aharashtra( 1960-61 to 
1987-88) . -: _ , 
Cr.op : Groundnu t 

(Growth aa tes per cent p. a. ) 

- - - - - ~ - - - - - - - - - - - - - - -- ~ - - - - - - -
Region Decade Area Production Productivity 
- - -

II 

III 

IV 

V 

VI· 

.;)tate 

------
Sixties 
Seventies 
Eighties 

Sixties 
Seventies 
Eighties 

Sixties 
Seventies 
Eighties 

Six±.i;es 
Seventies 
Eighties 

Sixties 
Seventies 
Eighties 

S~ties 
Seventies 
Eighties 

I 

- - - ... 
.. 7.17 

1.98 
-1.93 

-2.95 
-3.58 

1.91 

0.86 
-2.69 

1.72 

-4.55 
-5.05 
-3.12 

-3.48 
3.03 

-8.49 

-3.49 
":'1.32 
-1.35 

- --
-7.81 

1.79 
-0.38 

-4.94 
-0.80 
9.44 

-2.02 
-2.64 
8.20 

-3.99 
-6.56 
1.,4 

1.61 
1.-85 

-8.68 

I 

-3.75 
-1.56 

3.69 

--..... ---
"0.69 
-0.19 

1,08 

. -2".05 
2.88 
7.?$ 

-2.86 
0.05 
6.37 

0.59 
-1.59 
4.60 

5.27 
-1.15 -
-0.2~. 

-0.27 
.-0.24 
, 5.31 

- - - - - ,- - - - - - - - - - - - - - - - - - - - - - -- -
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ILl 
Table .. __ : 

, . 
Changes and Growth Rate of Foodgrains Production with 
1984-85 an.d 1987-88 Average as the Final Time Point 

- - - - -- - - - - - - - - - - - - - - - - .- - - - - - - - - - - - -
S. Crops Av,erage,,9-=dilfetences'~d per year r;;ites Growth Rates 

'Ho. ,,!:;l;!?du- .----.. :----------":'-----~----------r (% p.a.) 
.' ',', ~ ct;t.on d3 d3 d4 d4 -------------

, .' ' 84..:.85 78-79 62-63 
and to to 

87-88*, p. a.p. a. 84-85 84-85 
and and: '" 
8~88 87-88' 

" - - - - ~- - - - - - - - - - - - - - -.- - ---------..:."--.--
1 Rice. 18245 -30.72.0. -40.9.6. 3946.7 167.9 -2.0.5 1.0.4 

2 "/'heat 74~D -2191.8 -292.2 3394.2 144.4 -3.38 2.62 

3 K.Jo\'lar 34299 10.78.0. 143.7 1930.4.3 821.5 0..43 3.59 

4 R.Jovlar 1948~ 1828.2 

5 T.Jowar 53772. 2912~8 

6 Bajra 7379. 1430.."0 
.. . 

7 D. Cereals 4515 751.5 

24"3.82746.8 116.9 1.32 0..65 . ' 

388.4 220.51.2 938.3 0..75 2.27 

190..7 2521.3 10.7.3 2.91 1.79 
'. 

10.0..2 1892.8 80..5 2.462.34 

8 T.Cereals9136D - 169.5' - 22.6 3380.6.2. 1433.6 -0..0.2 1.99 

9 Gram 

10. Tur 

2151 

50.99 

666.0. . 88.8 833.3 

1338.,7 178.5 1725.7, 

35;5 5.0.6 2.11 

73.4 4.14 1.77' 

,11 Mung 

12 Udid 

N.A. 

N.A. 

- '-

-
13 D.Pulses 5392 

(Incl.11, 
~3D.5 30..7 1638.5 69~7 0..58 1.55 

, 14 12) 

"14 T.Pulses 12642 

15 F.Gra1ns1D4DD1 

2235,.2 . , 
20.65.7 

;0" .... 

298.0. 

275.4 

• 4197.5 178.6. 2~63 

3800.3.'7 1617.2.0..27 

- - - - - - - - - - - - - - - - - - - ....;:" :. - - - - - - - '- - -
* i )l.verage pro duct'ion ,and differ\IDces etc. are, in. JDD' tonnes . ' . . ' 

1.73 

1.95 

- - - -

ii) d3 and d4 cover periods as, in the previous, tables, with the 
change in t ~ fjnal time pOint.. . 

,This table is presented because the regionwise analysis corresponds 
to period ending average 1984-85 and,1987-88, referr.ed to as 186.5'. 
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11.2 

Table : Changes and Growth Rates of Area Under Crops 
(Maharashtra) with Terminal Point as Average 
of 1984-85 and 1987-88 

SR. CROPS 
NO. 

(1) 

Area 
'00' 
ha. 

84-85 
and 

87 -88 
"(5) 

- - - - -
Differences & Pert¥ear'rat~s 

in tOO I ha. , ..... (''' 
Differ- Differ-
ence 

d3 

(5)-(4) 

Rate ence 
p. a. d4 
.. 

(5)-(2) 

Rate 
p.a. 

.;.-_._-_. 
Gt":)wth Blt·u 
~! ~.s.~ -91-62 

to to 
84-85 84-85 
87-88 87-88 

- - - -.- - - - - - - - - - - - - - - - - - - ~ - - ~ - - - - - - . 
1 RICE 

. 2 Wffi\:AT 

3 K.J:OWAR 

4 . R.J.OW(Ul . 

5 BAJRA· 

. 6. 0.9EREALS 

14448 -451.5 -60.2 1078.2 -0.08 ·-0.41 0.33 

8607 "'?888.8 -385.2 -313:5 -"13.3 -3.7~ ';0.15 

29218 ·1277.5 -170.34207.8 179.1 -0.51 0.66 

36906 2784.2 .371.2 467.2 19.9 

17881 2090.7 278.8 971.7 41.3 

495() 

'7., T .CEREALS, 112008 

351~3 46.8 337.7 14.4 

608.3 81.1 6746.3 287.1 

1.05 0.05 

1.67 0.24 

0.99 0.30 

0.07 0.26 

2.99 1.42 8 GRAM 

.9, TUR 

10 MUNG 

11 UDID 

,12· O.PULSES 
(Incl.10 

& 11) 

13 ,T.PULSES 

14 F.GRAINS 

15 S~CANE. 
16 COTTON 

17 G'NUT 

.18 SAFFLR 
19 ·O'.CROPS 
20 GCA 

5345 1061.0 141.5 1507.0 64 .. 1 

'7685 1017.0 143~6 2113.3 89.9 

N. A. 

N. A. 

2.03 1.38 

. 
16300 -841.0 -112.9 1854.7 78.9 -0.i7 0.52 

29330 1291.0 172.1 5475.0 233.0 

141338· 

3496 
26011 

7233 

6593 

1899~3 253.2 12221.3 520.1 

~05.7 54.1 2073.3' 88.2 

1716.7 22~h.9 -1168~7 .. 49.7 

-777.2 -103.6 -4094.2 174.2 

1695.8 226.1 3374.5 143.6 

0.60 0.88 

0.18 '.39' 

1.66 3.90 
O.!! -0.19 

-1.35 -1.89 

4.04 3.10 

18334 -5861.0 -976.8 -3396.0-138.6 ,-4.62 -0.69 
203005 , ,3976'.7 . 530.2 12227.7 520.3 0.26 0.26 

(This- table is incorporated as the Regionwise data have this· 
tel'minal })oint) , 

* Column numbers refer to similar table with different terminal 
point. 
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T'lble II.3 : Cropping P'Ittern in V~r1ous Agro-Cl1:ma tic Regions of Mahl.lrl.lshtra _.----_.- ( AVE'f'!ge 196h62 to 1963-.64.) .. - - - - - - - ..., - - - - - - - - - - - - .... - - - - - .. - - . • - '- - - - .' - -.. - - - - -Sr'. Crop RE.'g .I Reg II Reg III . RE.'g IV RE.'g V Reg VI RegVIt Maha-
No. % area % area % area . % area % area % area % area' . rash-

tra 
'g area - - -'- - - - --- - - - _. - - - - - - - - - - .. - - - - - - - - - - - - - -

1.- Rice 45.82 2.83 2.00 7.77 1.79 1.02 ·23.61 .7.01 

2. WhE.'at 5.83 2.23 1.64 5.47 5.47 9.21 4.68 ". 3.K.Jowaf 0.04 . 8.28 0.91 .14.19 .15.45, .31.07 ·14.61 '13.11 
4. R.Jowar 0.003 8.53 50.00 14.19 .21.38 0.08 .12.01. .19.10 
5~ Bajra - 21.53 14.98 15.17 5.45 0~88 0.11 8.86 -
6~ O.CerE.'als 18.16 4.16 1.23 4.29 0.93 0.22 . 0'.52. 2.42 
7. T.Cerea.ls 84.02 51.17 .71.34 57.26 ·50.46 38.74 "60.07 '55.18 

8. Gram 0.19 1.35 .. 1~79 · 1.67 3.60 1,34 1.54 - 2.01 
to 

9 • . Ttlr 0.61 1.04 1.76 1.61 · 4.20 4.65 4.01 2.92 ... , 
10. "Mung· · 0.18 2.71 · 0.95 , · 0;27 4~53. 1.89 1'.26 2.19 

. 11. UJd1d · 1.23 5.24 · 0.19 0.85 · 2~83 2.51 2~07 2.24 
12 •. O. PulsE.'s 3.72 11.97 · 4;28 5.20 · 9.67 . 5.23 9.98' 7.57 

13. 
iti1'Jcl.lO,l1) 
(All Pulses· 4 •. 52 '. 14.35 .7.83 .8.49 .17.48 11'.22. 15.53 12.50 
I 

14. !iFoodgrains 68.54 65.52 79.17 .65.75 f,7.94 49.97 75.60 67.68 
. 15 ~, S' C'lne 

.. 
0.01 0.48 1.51 2.65 0.44 0.07 0.04 . 0.75 

16. Cotton · 0.00 14.27 1.91 0.58 15.17 42.63 12.49 ~4.·25 

. ·17. G'nut · 0.04- ·12.03 4.01 ' 10.95 6.93 3.98 0.42 5.94 
18. Safflr OpO) · 0.68 3.50 0.69 3.32 0.50 -- 1.69. 
19. O. Crops. 31~41 

.. 

7.62 9.90 19;38 0.06 2.86 11.45 NE'g. 
20. G.e.lI. 100.00 100.00 100.00 10G.00 100.00 100'.00 100.00 100.00 

" - , ';.;. ,. - - - - - - .. - - - - - - ..; - - - - - - - - - - - - - - - - - - - . - - - - - - - - .. 



~~iI.4: Cropping Pattern in Various Agro-Climatic,Regions of Mah~rashtra 
(Average 1984-85 and 1986-87) 

------
Sr. Crops, 
No., 

-:--._----
1. ,Rice 

2. ,Wheat 

3. K.Jowar 
4.'R.Jowar 
5. Bajra 
6. O. Cereals 
7. ,A11CE"rpills 

8. ,Gram 
9. ,Tur 

10. .Mung 
11. Udld . ,.. 
12. O. Pulses 

(Ind .10,11) 
13.T. Pulses 
14. 'Foodgralns 

15. S'.eane 
16. Cotton 

17. G'nut 
18. Safflr 

'19. O'crops 

20. C.C.A. 

------
Reg:I 
'% area 

- - - - - - - - --
Reg.II ' Reg. III 
%.area, 1. area 

- - -:' ' .. -: - .. - - - - - - - - - -
48.1ll 

0.00 
0.00 

0.00 
" 

0.00 
l4.21 
62.27 

0.42 

0.67 

-
4.38 

5.47 
68.18 
0.00 
0.00 

0.33 
0.00 

31.49 

100~00 

2.54 

5.88 
12.73 

6.66 
22.53 
4.57 

,54.91 

2.64 
1.20 

11.39 

15.23 
70.49 
1.91 
8.38 

7.45 
0.51 

11.26 

100.00 

1.7!) 

3.97 
1.30 

49.24 
14.02 

1.88 
72;17 

2.73 

1.10 

3.00 

6.83 
79.00 
3.26 
0.15 

2.63 
5.05 
9.91 

100.00 

Reg .IV 
% area 

- -
7.86 

3.6~ 

13.96 

14.51 
10.65 
4.54 

55.16 

2.83 

1.2~ 

5.80 

9.91 
65~07 

5.70 
0.r5 

9.61 
0.91 

18.56 

100.00 

------
Reg;V 
% area 

- -.. -
1.91 

3.9). 
18.18 

20.16 
6.92 
0.88 

51.96 
, 

3.34 
5.40 

9.89 

18.63 
70.59 
1.02 

11.91 

2.15 
6.37 
7.96 

100.00 

- - - - - -- - -
Reg. VI Reg. VII 
% area % area 

- - -
Maha
rash
tra 
% area' - -.. - - - - - -- ~ ~. -

0.95 

2.9~ 

27.58 

0.04 
0.85 

0.37 
32.77 

1.82 
7.47 

-
9.97 

19.26 
,52.02 

0.11: 
42.00 

1.96 
2.34 
1.54 

100.00 

26.29 7.12 

7.3[; 4.2:4 
14.10 14.39 

11.06 
0.06 
0.48 

59.31 

2.36 
5.14 

-
-

7.19 

14.69 
74.01 
0.02 

.13.41 

1.78 
0.00 

10.77 

100.00 

111.18 
8.81 
2.44 

55.1'7 

-
8.03 

14.45 
69.62, 

1.72 
12.,81 

3.56 
'3.25 
Neg. 

100.00 
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II.5 
r"able : Changes and Growth nates of Production of Foodgrains in Region I (1960-61 to 1987-,38) _ .. , .. ---
.. - -'- -.- - - - - - - - - ~ - - - - - - - - - - - - -. - - - - - - - - - - -.- - - - - - - - - - --

Crops Average production in '00' d=differences and per year rates Growth Rates(% p.a.) 
Tonnes '00' tonnes' -----------------------

• ). 

Jo. ' 

(1) 
1 

----"..-
1 Rice 

2 Wheat 

3 E.Jowar ' 

4 R.Jowar 

5 f.Jowar 

6 Bajra 
'; . 

7 O.Cereals 

8 T.Cereals 

- - - - -

62-63 68-69 78-79 62-63 
toto to to 

63-69 78-79 84-85 84-85 
and and 
87-88 87-88* 

10 11 12 13 
----_ ........ - - - .... ... __ .... --- --,.._ ......... - --_ .. --._- ... -. - - - - - - - - - - - -
5740.3 5742.7 7638.0 9035.0 2.3 1895.3 1397.0 3294.7 0.01 2,89 2.26 1.95 

(83.72). (8~.35) (67.10) (86.82) 0.4 189.5 186.3 , 140.2 

0.0 0.0 2.7 0.0 , - - .. .. 
( 0.00) ( 0.00). ( 0.03) ( 0.00) -

1.7" 2,3 5.7 0.0 . 0.7 3.3 5.71 9.30 - co - -..J 
( 0 .• 03.) ( 0;03) ( 0.07) ( 0.00) 0.1 0.3 -

0,0 0.0 0~3 0.0 - - 0.00 0.00 
( 0.00) (00.00) ( 0.003){ 0.00) - , - .-

1.-7 2.3 6.d D.O' 0.7 3.7 .. 5.71 9.92· 
• ( 0.03) ( 0.03) ( 0.07) ( 0.00) 0.1 0.4 

, 

0.0 0.0 O~O 0.0 - - -( 0.00) ( 0.00) '( 0.00) ( 0.00) - -
1012.0 1106.7 1033.3 1198.0 94.7 -73.3 ' 164.7 186.0 1.50 -0.68 1.99 0.72 (14.76) (15.87) ( 11.78) (11.51) 15.8 - 7.3 22.0 7.9 , , 

6754.0 685~.7 8680.010233.0 .97.7 1828.3 1553.0 3479~0 ' 0.242.39 2.22 1.78 
(98.50) (98.26) (98.99)' (98.33) , 16.3 182.8 ,207,.1 148.0 

----~.---- .. - ~ ... --.-- ..... ----- " " ..... - - - -- .. - - ...... - - -_ ... _- ------
(Contd. ) 



II.5 
;able : (Contd.) --_ .. , .... ,....--.. 

._--_ ... - - - ~ - .... - - - - - .- - ... - - - - - - - - - - - - .,,---- .. - - -
1 2' 4 5 6 7 8 9 10 11 12 13 

..... - - .. - - - .... - ;;. -. - - .. - - - .. - - .... - - - .. '- - .... - - .... - - .... - - - - - - - - - - - - - - - - - -
I Gram 5.3 5.7 5.7 15.5 

. (0.08) (0.08). "(0.07) (0.15) 

O.Tur 15.0 . 16.7 16.3 25.0 
(0 .• 22) (0.24) (0.19) (0.24) 

11 Mung 4.0 4.3 3.0 N.A. 
(0.05) ,0.06) (0.03) 

. 26.3 .27.7· 20.3 N.A, 
(0.38) (0.40) (0.23) 

2 Udid 

0~3' 
0.1 

1.7 
0 •. 3 

0.3 
0.1 

1.3 
0.2 

0.0 9.8 
0.0 '1.3" 

-0.3 8.7 
-0.01 1.2 

-1.3 
- 0.1 

:'7.3 
-0.7 

1-

10.2 1.04 0.00 14.35 4.65 
0,4 

10.0 1.77 -0.21 5.84 2.20 
0.4 

1.33 -3.60 -
0.83 -3.04 

30.Pulses 82.799.3 67.0 1'33.0 16.7 
(rncl.11,12) (~.21) .(,1.42), (0.07) (1.28) 2.8 

.. 32.3 
-3.2 

66.0 
B.8 

50.3 3.11 -3.86 9.57 2.04 
2.1 

14 1'.Pulses 

5 F.Grains 

103.0 121.7',89.0 173.5 18.7 
(1.50) (1.75) (1.02)' '(1.67) 3.1 

-32.7 
-3.3 

84.5 
11.3 

70.5 2.82 -3.08 9.31 2.24· 
3.0 

" 
6857.0 6973.3 8769.0~406.5 116.3 '1795.7 1637.5 3549.5 .0.28 2.32 2.31 1.79 
(100, (100) (100) (100) 19.4 179.6 218.3 151.0 

I _. __________ ... __ _ ....... _______________ ... ___ ... _ ... ___ ... __ ... _ .... __ .... __ _ 

* This r",fers to the end period of average of 19a4-85~d" 1987-88. 
-. - . \ . 

For items 3 to 6 some of the rates are not calculated because of very small magnitudes. 



ru?1~ II. 6: Changes and Growth ,'l.ates of Froduction of Foodgrains .in Region II (1960-61 to 1987-88) 

, 
• - - C;;o~s - - - A;e;a~e - p;odu~tio; 1n- 'DO ~ - - .. d=diff;r;n~e; ~d ;e; ;e~ -r;t;s'-G;o~h Rate; (rr p: a:) - -
o. Tbnnes in '00' tonnes 

(1) 

1 

------- ------- ------- ------- ------- ------- ------- -------- ----- ----- ----- -----
61-62 

to 
63-64 

( 2) 

2 

67-68 77-78 
to to 

69-70 79-80 
(3) (4) 

3 4 

84-85 
and. 

87-88 
(5) 

5 

d1 d2 d3 d4 .62-63 
to 

63-69 
(3)-'2) (4)-(3) (5)-(4) (5)-(2) 

6 7 8 9 10 . 

68-69 78-79 62-63 
to to to 

78-79 84-85 84-85 
and and 
87-88 87-88 * 

11 ' 12 . 13, - ""'" - - - - - - - ~.~ - - .... - - - - ... - - .. -. - - - - - - - - - - -- - _ ... -- - - - - - - - - - -- --
Rice 

Wheat 

K.JowaI' 

R.JowaI' 

'1' • JOWaI' 

B.ajra 

570.7 431.0 969.0 661.5' -139.7 538.0 -307.5 
(6.5.2) (4.99) (5.16)(4.65) '":' 23.3 53.8 -41.0 

90.8 -4.57 8.44 -4.96 0.63 
.3.9 

803.0 1056;0 1815.3 1475.5, 253.0 759.3 -339.8 672.5 4.~7 5.57 -2.73 2.62 ~ 
(9.18) (12.21) (13.45) (10.37) 42.2 75.9 -45.3 28.6 

2076.0 1751.7 4125.0 4433 .. 0 -324.3 
(23.73) (20.26) (30.56) (31.18) -54. 1 

1179.3 726.3 1338~3 1192.5 -453.0 
(13.48) (8,,40) '( 9.91) (8.38) -75.5 

2373.3 313.0 2362.0 -2.(9 
237.341.7 ~ 100,5 

13.2 -7.76 
0.6 

8.94 0.98 3.2) 

6.30 -1.53 0.05 

3255.3 2478.0 5463.3 56~0.5 -777~3 2985~3 167.2 2375.2 -4.45 8.23" 0.40 2.36 
(37.21) (23.66) (40.47) (39. 56) .. 129~ 6 298 •. 5 22.3 101.1 

'2070.3 2612.0 2563.0 3391.0 541.7 ~44.b 823.0 1320.7 3.95 -0.17 3.78 2.12 
(23.6,.) (30.21) ( 19.02) (23.82) 90.3 -4.4 109.7 '56 .. 2 

O.'Cereals 676.0 606.0 829.7 1231.0 -70.0 223.7 401.3 555.0 -1.81 3.19 5.402.58 
(7.73) (7.01) (6.15) C'8.65) -11.7 22.4, 53.5 23.6 

"T~tereals '7375.3 7183.0 11645.312389.5 -192.3 4462.3 
(84.31) (83.07) (86.26) (87.04) -32.1446;2 

744.2 5014.2 -0.44 
99.2 213.4 

4.95 00.83 2.23 

- - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - -.- - - - - - - - - - - - - - -
(Contd. ) 



11.6 • " 
~e : (Contd.) 

. ~ . " 

_ _ _ _ _ _ _ _ _ _ _ _ J _ _ 

, . - -- - -- - - - - - -,~ ~-- -"- .. - - - - - - - - - -,- -.-,-" - --
1 2 3 4 5 6 7 8 9 10 11 12 13 

... - - - - - - - - - - - - - -- - - - - - - - ... - - - - - - - - - - - - - - - -'- - - - - -. . .. - ~ ------
, 

"'Gram 

) TUr 

" . 
1~8.0 122.~ 168.0 348.5 

, (1.35) (1.41) ( 1.24) ( 2.45) 
4.3 45.7 180.5 230.5 0~60 
0.7 4.6 24.1 9.8 

178.3 156.7 213.0,241.5 -21.7 
( 2.04)( 1.81) (1.58)( 1.70) - 3.6 

240.3 282.3 341.7 N.A. 42.0 
(2.75) (3.26) ( 2.53) 7.0 

56.3 
5.6 

59.3 
5.9 

522.0 556.3 660.3 N.A. 
(5.97) (6.43) (,4.89) 

34.3 104.0 
5.7 10.4 

28.5 
3.8 

-, 

.... -

2.72 

1.07 

~o .Pulses 1076.3 1184.3 1473.7 1204.5 108.0 289.3 -269.2 128.2 1.61, 
~Incl.11t12) (12.30) (13.7) ,(10.92) (8.46) 18.0 28.9 -35.9 9.5 

"T' + ~Fulses 

5 F.Grains 

1372.3 '1463.7 1854.7 1794.5 91.3 391.0 
( } 5 • 69. ) ( 1.6. 93) . ( 13. 74) (12. 61 ) 15.2 39 • 1 

8747.7 8646.7 13500.0 14234.0 -101.0 4853.3 
(100) (100) (100) (100) -16.8 485.3 

-60.2 422.2 1.08 
-8.0 18.0 

734.0 5486.3 -0.19 
97.9 233.5 

3.22 10.22 4.72 . 

3. 12 '1.69' 1. ~O 

1.93 -

1.73 

. " ~ 

2.21' -2.65' 0.48 8 

2.40 ~0.44 1.15 

4.56 0.71 2.09 

. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -.- - - - - - -. -
* This' refers to the end period of averaBe of 1984-85 and 1987-88. 



.. e II.7.: Changes· and • Growth Rates of Production of Foodgrains in Region III (1960-61 to 19137-88) 

- - ;... - - - - - - - - _e _ _ _ _ _ _ _ _ _ _ _ _ _ _ ... _ _ _ _ _ _ ... ____________ .' __ .. 
Crops Average Production in '00' d=dii:ferences and per year rates Growth Rates 0' p. a.) 

Tonnes in "00' tonnes .... ---- ----'"'!II --.. ~.. -----
_______ --' _____ ------- ------- -----.. - ------- ------- ------- .. 62-6' 68-69 78-79 62-63 

61-62 67-68 77-78 84-85 d1 d2 d3 d4 to to to to 
to to to and 68-69 78-79 84_8S· 84-85* 

63-64 69-70 '79-80 8.7-88 . and and 
(1) (2) (3) (4) (5) (3)-(2) (4)-(3) (5)-(4) (5)-(2) 87-88 87-88 
1 2· 3 4 5 6 7~ 8 . 9 10 11 12 13 

~ _____ .. ~ _ .... _ ~, _. __ .:~ _.,-), .:- _._ ... ________ ' .• - _ _ - ..... ' _ •. __ ' ... __ • __ M _ .... ___ .. __ _ 

lice 

!/heat. 

C.JOwaI' 

lajra 

'~Cerea1s 

821.7~ 524.0·1140~1 878.0 -297.7 616.1 -262'.7 
(7.55) (5.06) ( 1.90) (5.65) -49.6 61.7 -35~0 

56.3 -7.22. 8.09 -3.43 0.28· 
2.4 

382.0488.0.1618.3 1616.0 
( 3.51) .(.4.72) (11.20)(10.40) 

106~0 1130.3 
17.7 113.0 

-2 .. 3 1234.0 
-0·.3 52~5 

4.17 12.74 .. 0.02 6.33· I-' 
•. t S 

178.0 51.3.1183.3. 607.5 -126 .. 7 1132.Q -575.8 429.5· ";'18.1.236.86 -8.51 5.36 
(1.64) (O;~Q)( 8.19) (3.91)-21..1 113.2 -76.8 18.3 

7022.36294.0 .. 7472.39279.5 -728~3. 1178.3 1807.2 2257.2 -1.81 1-732.93 1.19 
(64.54) (60.82) (51.73) (59:'73) -121.4· 117~8 241.0 96.0 

7200:3 6345.3 ·8655.7 91287.0. 
(66.17) (61.32) (59.92) (ti3.64) 

1363.7. 1750.'7. 1407.71519.5 
(12.53) (16.92)(97.45) ( 9.78) 

287.3 338.1·606.3 68".5 
( 2.64) .( 3.21) C 4.20). ( 4~39) 

-855.0 .2310.~1231~3 2686;7 
-142.5 '231;.0'164~2 '114.3 

. 387.;0 -343.0. 111;8 155.8 
64.5 -34.3 14.9 6.6 

51.3 
8.6 

267.7 75.2 394.2 
26.8 10.016.8 

-2.08 3.15 

4.25-2.16 . , 

2~78 6.00 1.57 3.,4 

\,Cereal.s, 10064.0 9446.7 13428.7 14582.0 
(92.49) (94.29) (92.96){93.35) 

-617.3 
-102.9 

3982.0 1153.3 4518.0 
398.2· .153.8 192.3 

-1.05 3.58 1.10 1.59 

---- .. --- .. ------ ________ .. • .... ___ - __________ '!"'" ______ IIIIiIIJ ____ _ 

( Contd.)-



-------------------~-~---T------- -------------1 . ( .(!.. '.'3 "'4 
:-------

6 7 8 9 10 12 '13 . '.' ~.' - - - - - - -- - ... - - - - - - - - - .. '~ - -.' - - - - - - - - - '- ._- - - - -' - - - - ,- - - - - - - - .... - -

,Mung 

Udid" , 

-. 
207.7 159.0 272.7, A-94.0 

(1.91) (1.54)' ( 1.89) ( 3.18) 

{ ,344.3, 363.0 312.3. 170.0 
( 3.16)' ( 3.5:1)( 2.16) (- 1.09) 

71.7 65.3 51.7 
(0.Q.6) (0.63) (0.36) 

N.A. 

, 
" 1'5~ 7 23.3' 18.7 

(0.14) (O.~3) (' 0.13) 
N.A. 

-
,-48.7 

-8.1 
113.1 221.3 286.3 -4~35 5.54 8.25 3~76 

11,4 29.5 '12.2 

18.7 
3.1 

-50.7,' -142.3"'1:74.3 . 0.88 ~'.49 -7.79 -2.96 
~5.1 -19 • .0 -7.4 

-6.3 -13.7 
':'1.1 -1.4 

.7. 7 ~4. 7 
1.3 -.0.5 . 

,- -
- -

-1.53 -2.32 -
-

D.Pulses -274 • .0 353 • .0' 431.3 291 • .0-79.0 
(Incl. 11. 12)( 2.52) (3.41) (2.99) (1.37)' 1,3.2 

7.8.'3 
7.B 

-100.3 17.0 
.0.7 

~.31 ,2 • .02 .-.5.11:O.26.,b 

~.Pulses 

.. ;.F.Crains 

i326~O _ 9.01.7 1.016.3 
(7.92) (8.71) (7 • .04) 

1D881~0 
(100) 

1D348~3 1~44~·9 
(1.00) .(1~O) 

-- - - - - -' - - - _.- - - - -. -

955 • .0 
( 6.15) 

1(163,.0 

75.7 
12.6' 

1~4. 7 
, 11.5 

-18.7 

-61.3 
-B.2 

129 • .0 
5.5 

1.47 

-532.7 4096.7 1092 • .04656 • .0 -.0.83 
-88.8 4.09.7 145.6 198.1 

. 

1.2.0. -O.B3.q.G2 

0.98 1.53 

---------------- - - - - - - - - - - - - -- - - - - -,', 

, * This refers to the end' period of average 1984-85 and 1987 .88. 



I 

l.!?.l~ II.f!Changesand Growth Rates of .Production of Foodgrains in Region IV (1960-61 to 1987-88) 

....... . - - ~'- - - - - - - - - - - - - .- - - - - - - - - - .. - ~ - - -- - - - - - - - - - - - ~ - - - - -
Crops Average production in '00' d=differences and per year rates Growth Rates {% p.a.) -

( 1) 
1 

.tonnes ~ in '00' tonnes ----- ----- ----- -----
-----.- ------- ------- -------

61-62 
l. 'to 
63-64 

(2) 
2 

67-63 77-78 
toto 

69-70 79-~30 
(3) (4) 

3 4 

84-85. 
and 

87-88 
(5) 

5 

------- ------- ----.-- -------- 62-63 
d1 d2d3 114 to 

68-69 

10 
(3)-(2) (4)-(3) (5)-(4) (5)-(2) 

6 789 . -

68-69 78-79 62-63 
to to to 

78-79 84-85 84-85 
&S7-88 anc],. 

87 .. 88 ~, 
11 12 13 -'. - - - -- - --- - - .. - ... "-.. - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - --'. . 

Rice 1728.3 1275.7 2751.0 3094.5 -452.7 1475~3 343.5 1366.2 -4.947.99 1.58 2.51 
. (22.35) (20.84) (28.44) (25.75) .. 75 .. 4 147.5 45.8 58.1 

. Wheat 
.... 

186.3 200.3' 624.7 - 744.5 . 
( 2.41) (3 • .27) (6.46) (6.20) 

~." ". ' 
14 •. 0' . 424.3' 119.8 55283'.~ .. 1.21 •. 12.0~. 2.?7..<_.~. 6.07 b 2.3 42.4" 16.0 (,.; CN 

LJowar.2799.0 1957.3 3282.0. 4189.0, -841.7 1324.7 907.0 1390.0. -5.79 5.30 ',31 1.73 
(36 .. 20) (31.9"7) (33.93) (34.85) -140,3 132~5 120.9 59.1 

. -1210.0 1015.0'.1091.7 1745,0',-195.0 76.7 653.3 535.0-2.89 
(15.65)(16.58) (11,29) (14.52) -32.5 7.7' 87.1 22.8 

0.73 6.45 1.57 

T .• J o war 4009.02972':3 4373.7,5934.0 -1036.7." .1401.3 :1560.31925.0 -4.66 
(51.85)(64.88) (45.21) (49.37) -172.8 140.1 208.0 81.9 

3.94 . 4.15 

Bajra 638.7 620.0 430.3 603.0 
( 8.26) (10.13) ,4.45) ( 5.02) 

A 
-18.7 -189.7 172.7" -35.7 -0.49 -3.59· 4.60 .-0.24 
- 3.1 '-19.0 23~O" 1.5 

a.Cereals - 487.3 436.3719.0 916.0 -51.0 282.7 197.0 428.7 -1.83 5.12 3.28 2.72 
C 6 .. 30) (7.13) (7/43) (7.62) - 8.5 28.3 26.3 18.2 

T.Cereals· 7049.7 5504 .. 7 8898.7 11292.0 -1545.03394.0 2393.3 4242.3 -4.04 4.92 3.23--- 2.0? 
, . (91.18) (~9.90) (91.99) (93.94) -257.5 339.4 }19.1 180.5 ._----------------- ... _. - - ... ... - - - - - ~ - - - .-. - ... - - '- - ~ -- - - - - - - - -. -

Contd. 



Ie II .8,: (Contd.,)" 
.~-... ,--.. 

- - - - - - - -"-" - - _. - - - -'- - - - - - - - - - -.- ~ - - - - - - - _.- - ~ - - - - - - - -
!1 2 ' 3 4 5 76' 7 8 . 9 10 11 - - - - - - - - - - - - - - - - - - - - -.- - - . - - - - - - - - - - , .- - - - - - - - - - - - - - -

123.385.3 144.7 250.0 -38.0 59.3 105.3126.7-5.95 '5.42' 7.57 3.05 
(1.60) (1.39) (1.50) (2.08) -6.3 5.9 ,14.0 5;4 

-
'til:" 215.0, 1'86.0 224.0 137.5,· -29.0 

(2,78), (8.04~ (2.32) (1.14) -4.8 
38,0 • -86.5 '-77.5 -2.39 1,88 -6.30 -1.88' 

:l1ng 15.7, 13.714.~ 
(0.20), (0.22) ( 0.15) 

N.A. 

aid 52.0' 55.0 ",,46.0 N.A. 
(0.67) (0.90) (0.48) 

'.Fulses344.0 347.0 406.0 340.5 
ncl.11 J . (5.67) ,(4.20) (2.ij~) 
12) l4.45) . 

• Pulses 
682.3 618.3 

, (8.82) (10.10) 

'.Grains 

774.7 728.0 
(8.01). (6.06) 

'i 

3.8 -11.5 -3.3 

-2.0 
-0.3 

0.7 
0.1 

3.0 -9.0 
0.5 -0.9 

3.0 
, 0.5 

-64.0 
-10.7 

156.3 
15.6 

-2.25 0.47 

0.94 -1.77. 

45.7 -1.63 
1.9 

2.28 

7732.0,6123.09673.3 12020.0.1609.0 3550.3 2346.7 4288.0' -3.81 4.68 
(100) (100) (100) (100) -268.2 355.0 312.9 182.5 

- -

-0.83 

- - .. - - - ~. - - - - - - - - - - - - - -I - - -' __ - __ . _____________ ." ______ . __ _ 

. * Thie refers to the ~ri.d period of average of 1984-85 and 1987-88. 



'!~ II.9:' Changes and Gro'wth Rates O,f Pro'ducti~n O,f Fo'o'dgrains in RegiO,nV (1960-61 to, 1987-88) 

. , ,- - - - - -- - - - - - -- - - - - - - --- - - - - - ... - - - - - .. -- - - - - - -., - - - ... - - -
- Average pro'ductio'n in "00' d=differences and per year rates GrQwth Rates (% p.a.) 

Crops TOmles '00' tonnes ----------.. ----------- . 
_______ ------- ------- ------- ------- ------- ------- -------- 62-63 68-69 78-79 62-63 

61-62 67-68 77-78 84-85 dl d2 d3 d4 to, . to to, to 
. to, to, to and 68-69 78-79 84-85· 84-85 

'. 63-64' 69-70 ·79-80 87-88 and and 
. (1) (2) (3)' (4) (5) (3)-(2)(4)-(3) (5)-(4)(5)~(2) 87-88 ~~88 * 

1 '. . 2 3 . 4 5 6 7 8 9. " 10 11 12 13 - ." 
~ - - -.- - - - - .... - -. - - ... - -. -- .- - - - - --- - - - - - -,- - - "'"'. - - --- -----------
.. 

lice 560.0 399.0 1364.0 558.5 -161.0 965.0 -805.5 -1.5 -5.49 13.08 -11.22 -0.01 .. , 

rlheat 

(.JO,war 

r.Jo'war 

, 
~.Jo'war 

lajra 

. (3.68) (2.53) (5.03) (2.14) -26.8 96.5 -107.4 -0.1 

1142.0 928'.0 2685.7 .1555.0 -214 •. 0 1757.7 ;"1130.7 
(7 .. 50) (5.89) (9.92) (5.95) -35.7 175.8 -150~8 

4034.0 4762.7 11066.:3 11070.0 728.7 6303.7 
(2Ei.50) (30.24) (40.80){42.37) 121~4 630.4 

6182.3. 5170.7 6534.3 6280.0 -1011.7 
(40 .. 61) (32.84) (24.09) (24.04) -168.6 

10216.39916.7 17600.717350.0 -299.7 
(67 .• 10) (62.97) (64.90) (66.40) -49.9 

\ . . . . 

1363 •. 7 
136.4 

7684.0 
768 •. 4 

733 .. 0 . 1273.7 1386.0 1733.5 540.7 112.3 
( 4.82) ( 8.09) ( 5.11) (6.63) 90.1 11.2 

3.7 7036.0 
0 •. 5 299.4 . 

-254.3 97.7 
-33 •. 9-,' 'j 4.2 

-250.7.7133.7 
-33.4" 303.6 

" 347 .. 5 1000.5'· 
46.3 42.6 

l.Cereals 105.7 140.7 425.3 349.5 35.0' 284.7 -75.8 243.8 
( 0.69) ( 0.89). ( 1.57) ( 1.34) 5.8 28.5 -10.1 10.4 

12757.0 12658.0 23461.7 21681.5 99 0 
(83.79) (80.38) (86.5.1) (82.98), - • 10803.7 -1780.2 8924.5 

-16.5 1080.4 -237.4 379.8 

2.81 8.80 0.00 4.39 

-2~93 2.37 -0.53 0.07 

-0.49 5.90~ 

9~65 0.85 3.03 3.73 

4.88 11.70-2.58 5.22 

-0.13 6.37 -1.05 2.28 

------- - -" - - - -. - - - - - - - - - - - - - - - - - - - - - - ~ - - - "- - -- - - "- - - - - - -
(Contd, ) 



~leII:': : 
' , 

(Contd.) • 
". " . 

. - - - - - - - - -- - - - - ~ - - - - -.~.- - -~~ - - - - - - -.- - - - - - - -. - -- - - - - - - -.-
1 2' 3 4 .5 6- '7 8 9 10 ,11 12 

. " . 
,'- -- -'- -- -"- - - - - ~-~ --- - - -- - - - - - - -- - - - - - - - - - -.- - - - - - - - - - -

I • 
1 •. Gram 604.0 . 444. I 635.3 660.5 -159.3 190.7 25.2 56.5 -4.98 3.63 0.52 0.38 

(3.97) (2.83 (2.34) (2.53) -26.6 19.1 3.4 2.4 
. 

4.51 10·TuX' ( 74367) 905.3 1261.7 1756.5 191.7 356.3 498 .. 8 1042.8 4.04 3.'37 3.91 
.• 9 ( ~.7~.) ( 4.65) ( 6.72) 31.9 35.6 6p.0 44.4 

11'M~g 587.3 742.0 887.0 'N.A. 154.7 145.0 - .. 3.97 1..80 - -( 3.86) ( 4.71) ( 3.27) 25.8 ' 14.5 -
Z'Udid 344.3 ' ,463..3 510.3 N.A. 119.0 47.0 - - 5.07 0.97 -( 2.26) ( 2.94) ( 1~8a) 19.8 4.7 - -

I-' 
30.Pulses 1150.0 1466.3 1763.0 2027.5 3'16.3 296.7 264.5 877.5 4.13 1.86 . 1.88 2.44 0 

0\ 
(Incl,11,12)( 7.55) ( 9.31) ( 6.50) ( 7.76) 52.7 . 29.7 35.3 3.7.3 

4.T.Pulses 2467.1 2816.7 3660.0 4447.0 349.0 843.3 787.0 1974.3 2.23 2,.65 2.63 2.54 
(16.21) (17.88) (13.50) (17.02) 58.2 84.3 104.9 8 .~ . 

5 F .. Grains 15224.7 15474.7 27121.'7 26128.5 250.0 11647.0 -993.2 10903.8 O.Zl 5~77 ' -0.50 2.32 
, (100) (100) (100) (100) 41.7 1164.7 -132.4 464.0 
\ 

, --- ---------------------------,----------------------
* 'ih1~,"" refers to the end period of average of 1984-85 and 1987-88. 

:r' 



~ble II.10: :Cnanges and Growtl:l iiates of Production at: Foodgrains in Region VIe 1960-61 to 1987 .. 88) 

- - - - - - - - - - - - ~ - - - --- - - - - - - - - - - - - - - - - - ~ -- - -- -- - - ~ ~ . - ~ 
Crops, Average Production in '00' d=dif!erences and per year rates Growtn Rat9s (~ p.a.) 

Tonnes in '00' tonnes' ----- -.--- --.-- -----• 
, . 

• 
(1) 
, 1 

-.----- ------- ------- ------- ------- ------- ----~-----------61-62, ,67-68' 77-78 84-85 d1 d2 d3 d~i 
to to to and 

63-64 69~70 ' 79-80 ,87-88 
0)-( 2), (4 }-(3)' (5 )-( 4) (5 )-( 2) ( 2) (3) (4) (5) 

2 3 4 5 6 7 8 9 

62-63 68-69 78-79 62-63 
to to to to 

68-69 78-79 84-85 84-8~ 
and and 

'87-88.87-88 

10 11" 12 
- - - -- - - - - - - - - - - - - - - - - ~ - - - -- - - - - -- - - -- ------ - - -- --- --- . , . . ' 

23,"2' .RicE! 1)2.3 \ 159;7 ' 370.7 155.5 27.) 211 ~ O. -21';~ 3;.118 8.79 -'10.94 0.69 
(1.81 ) ( 1.81 )( 2.51) (,0.99) 4.,6 21.1 -28.7 1.0 

" " " 
Q '"" Wl:leat 703.3 520.0 1490.7 841.0' -183.3 970.7 '-649.7' 137.7 -4.91.11 ~ 11 "7.35 0.73 

(9.61 ) (5.89) (10.08) (5.34) -30.6 97"41 "-86.6 5.9 

K.Jowar 4708.3 6648.0 10737.3'11382.0 1939.1'lj.089.3; 644.7 6673.7 5.92. 4.91 0.78 3.83 
(6lj,. 35) (75~3~ (72~608)(72.27) 323.3 408.9 86.0 284.0 

R.Jowar 1;2.,3 3~3 ~.O 6-.0 -9.0,- , 00.7<.- 2.0 -6.3 -19.60 1.85 5.56'-3.02 
'0~1V ( 0~04) .(0.03) (0.04~ -1.5 0.1 0.3 -0.3 . , '. . ..... " 

,T.~oW9I' 4747;3 6651.'3 10741~3" 113a8.0' 1904~O' 4090'.0 - f ,\646.1 .6640.7 5~7a 4.91 0.78 ' 3.79, 
(64~88) (75.37) (72.64)(72.31) 317.3 409.0 "86.2 282.6 . ' 

127.5 ' 48.-0. 
• 

4',91 Bajra 46.3 94.3. 152.9. 58.0, -24.S 81.2- 1Z~5a ..2.34 _4.40 
( Ci~63) (1.07)( 1.03)( 0.81) " 8.0 - 5.8 -'3.3 3.5 

O~Cereals ' 18. :5- '34.7 '64.3 79.5 16.3 29.7 15.2 -61.2 11.21 6~38 2.86 -,6.44 . • ! 

( 0.25) ( 0.39)( 0~43)( 0.51} 2.7 3.0, 2.0 2.6 .- .. -. -, 
T~Cereals 5621.0 7460.0 12819.3 -1259j.5 1839.0 5359.3 -227.8 6970.5 4.83 5.56 -0.24 3.49 ,- --

(76.82) ( 84.53) (86.69) (79.95) 306.5 535.9 -30.4 296.6 

- - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - - - - -- - ... - ... - - - - - - - - - -- --
Contd. 



II.I0 
~able : Contd • 

. - - - -- - - - - - - - -. - - - -. - - - ~ - - -. - - - - - - - ~ -.- - - - ~ - - - - - - - - - - - -
, ',1 "2' . .3- .' 4' 5", .6 '7,' " 8 -9' ·10 11 12 .13 
~---------- ... --""!'------------------------------------

-
.66~3 135.7 ~. Gram 129.3 226.5 ..;63.0 ,69.3 ,90.8 97.2 -10.53 7 .. 42 7.07 2.41-

( 1.77) (0.75) (0.92) ( 1.44) -W • .5 6.9 12.1 4.1 ., 
. 

932.0 '1185.3 1.0. T\.lr 1293".3 ,1946.5 '''361.3 253.3 761.2 653.2 .. 5.31 2.A3 6.841.75 
(17~68) (10.56) ( 8 .• 02) ( 12.36) - 60.2 25.3 101.5 27.8 .. " 

1,1 Mung 10Lr.O 128.0 217.0 N •. A. 24.0 . ,89.0, . - '3.52 5.42 - . .,.. 
( 1.42) ( 1.45) ( 1.46) 4.0 8.9 -. , 

1.2 Udid 116.7 156.7 265.3 N.A. 40.0 ' 108.7 - - 5.04 5.41 - . -( 1.59) ( 1.78) ( 1.79) 6.7 10.9 -
.. 984.0" 

I-' 
13 O.Pulses 273.3 360.0 647.7 86.7 ' 287.7 .336.3 710.7 ·4. '10 6.05 5.74_ -5.60 0 

( 3.74) ( 4.08) ( 4.38) ( 6.25) 14.4 28.8 . 44 .• 8 30.2 
en 

1.4 T .Pulses ' 1696.0 1365.0 1968.7 3157.0 -331.0 ,603.7 1188.3 1461.0 -3.55.).73 6.50 .2.68 
(23.18) (15.47) (13.31) (20.05) -55.2 60.4' 158.4 62.2 

15 F.Grains 7317.0 8825.0 14788.0 ' 15748.5 1508.0 5963.0 960.5 8431.5 . 3.17 5.30 0.84 3.32 
( 100) (100) (100) (100) 251.3 596.3 128.1 358.8 

.. - - - - - - - - - - - -- - - - - - - - - - '- - - - - - - - - - -- -' - - - - - - - - - -- - - - - -
l.'his refers to. the end period of average of 1984-85 and 1987-88. 



'II.ll . 
ble : Changes and Growth Rates of Production of Foodgrains in .~egion VJl (1960-61 to '1987-88) ,-----

--- . - -- -- - - -- ., - - - - - - - - - - - - -- - .. - - - - - - . - - - --. .. - .. - - .. - ~ --
. Average Production~ '00' d=differences and per year rates Growth Ratea (~ p.a. 

• Crops Tonnes in lOOt tormes ----~---~--.------------
------- ------- ------- ------- ------- ------- ------- -------- 62-63 6e-69 78-79 62-63 
. 61-62 67-68' 77-78 84-85 d1 d2 d3 d4 to to to * 

to to , to and 68-69 78-79 84-85 e4-85 
63-64 . 69-70 79-80 87-88 . and and 

(1) . (2) (3) . (4) (5) (3)-(2) (4)-(3) (5}-(4) (5)-(2) 87~88 87 ... 88 

12 3. 4 5 6 7 8 9 10 ·11 12 1, 
~~-~-----~~---------~-----------------------'-------
ace 4708.3 5108.3 7065.0 3858.5 400.0 '1'956.7 -3206.5 .• 849.8 1,37 3.30 .. 7~75 -0.84 
: (51.16) (51.82) (51.87) (38.S8) 66.7 195.7' -427.5 -36,2. 

rfueat 840.0 . 649.3 1404.0. 1082.5.-190.7' 754.1 -321.5. 242.5. -4.208.02 -3.41 1 09 ..... 
0 

( 9.13) (6.59) (10.31) (10.91) 31.8 75.5' -42.9' 10.3 ~ . 
~ 

{.Jowar 1190.0 1906~0 2812.3 1468.5 716.0 906.3 ~1343.8 278.5 8.17 '.97 -8.30 . 0.90 
'. (12.93) (19.33)(20;65) (14.80) 119.3 . 90.6 -179.2 11.9 

, 
1149.0 1187.7 :t.Jo~ 1129.0 928.5 20.0 38.7 -259.2 -.100.5 0.29 o.:n .. 3.23 -0.83 

( 12.27) (11.66) (8.72) ( 9.36) 3.3 3.9 -34.6 -8.5 

'X .olowar 2~19.0. 3055.04018.0 3532.0 736.0 963.0 -486.0 1213.0 4.70 2.78 -1.70 1.81 
(25.20) (30.99) (29.5) 05.59) 122.7 96.3 -64.8 51.6 

13ajra 4:.3 4.0 4.7 . 4.5 -0.3 0.7. -0.2 0.2. -1.3.11.56;"0.49 O.:J6 
, ':. (0.05) ( 0.04) (0.04) ( 0.05) -0.1 0.1 .. 0.0 2 0.02 

. 
O.Cereals 35.0 42.~ 85.~· 59.0 7.0 43.0 -26.0 24.0 3.09 7.30 -4.75 2.25· 

(0. 38) ( 0.43 <0~62 ( 0.5'9) 1.2_ 4.~ -3.5 1.0 

T.Cereals 7907.0 8858.7 12576.7 8536.5 951.73718.0 -4040.2 629.5 1.91 3.57 -5.04 u.33 
(85.92) (89.86)(92.)4) (86.03) 158.6 371.8 -538.7 26.8 

, - ... -, - - - - - - -- - ... - - - - - - -- .... -- _ .... - - - - - - - -.- --- - - -- - - - - - - - - --
Contd. 



lI.l1 . , 
able • (Contd.) • _ ........ -
- - 1~- - ---'2 .. :- -'-3~ -- -4- .. - -:5 -~- - 6 - - --- -. - - - - - - -~ - - - - - - - - - - - -'7 ,8 9 10 11 12 13 

--- -.~ '- - - ~ ~ - - - - ~ - - - - - - - - - .. ~ ~ - -.. - - - -.: -.- - - - - -,- - - - - - - - - - --- " 

Gram ,175.3 117.7 123.0' ' 153.5 -57 .. 7 5.3 30.5 -21.8 -6.43 0.44 3.00 -0.56 
(1.91 ) ( 1.19) ( 0.90) .( 1,5~) -9.6 0,5 4.1 - 0.9 

o Tur 616.3, 434.3 547.7 822.0 -182.0 113.3 .274.3 205.7 -5.67 2.35 . 5.56 1.!3 
(6.70) ( 4.41) ( 4.02) ( 8.28) -30.3 11.3 36.6 8.8 

1, ,Mung 67.3: 47.0 ,48.0' N.A. -20.3 1.0 - -5.82 0.21 - -(0.73) ( 0.48) ( 0.35) .3,4 0.1 

2 Udid 103.7 97.3 85.0 N.A. - 6.3 -12.3 - -1.05 "';1.35 -(1.13) ( 0.99) (0.62) -1.,1 .. 1.2 
I-' 

3 O.Pulses 523.7 4/+8.0 312.3 411.0 -75.7 -75.7 ,38.7 -112.7 -2.57 -1.83 1.33 -1.03 I-' 
0 

'(Incl.11,12) (5.69) ( 4.54) (2.73) (4.14) -12.6 -7.6 5.2 -4.8' 

4 T.P1llses 1322.0 1000.0 1043.0 1386.5 -322.0 43~0 343.5 64.5 -4.55 0.42 3.87 0.20 
(14.87) (10.14) (7.66) ( 13.97) -53.7 4.3 -45.8 2.7 

5 F~Grains 9202.3 '9858.7 13619.7 9923.0 656.3 3761.0 -3696.7 720.7 1.:'15' 3.28 -4.13 0.32 
(10()l) " " (100) ( 100) (100) 109.4 376.1 -492.9 '?IJ.7 

- - - - ~ - - - ~ - - -.- _P,- - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

* Thi.S. refers to the end period of average of 1984-85 and. 1987.~. 



II.l2 
Table : Changes and Growth Rates of Product1on of Major Non-foodgra1ns Crops:Regl~nwlse 

- - .. - - --- - - -- - -, - - - - -- REGION-I* .. ;.',' - - . - -- - - - -- - - - .. - ~ - --- - - - - - -
Ave r,ag e Production: In d=d1fferences and'per 

year'rates 1n 'OO'Tonnes 
'Growth Rates (~p.a.), 

S. CROPS rOOrTonnes 
No., 61-SS 67-6~ 77-7$ 64-85 

:,. to to - to ,and 
63-64 69-70 79-80 87-88 

(1) (2) . (3) (4) (5) 

d1 ' d2 " d3 Q4 '2!'6~2 .. ~6!!'1Sr-,"2!6'e8~-6l!!';9~""'I7J'!'!8r--"'79~6!."I2'1"'_"'!'!6""S--
'-; " t·' 'to' - to:.to 't" 

(3)- (2) (4)-{3) (3)-. (5)- 68-19 78-79 84-85 84-85 
. ," '(4)' (2)", 87-88 87-88 

., .. 
, - - - ~ -- - .".- - - - ~ - - ~ - ---.~ . -- - - -.- - - ~ - - - - - - - - - - -- - -

ls'cANE 
(Gur) 

2 G'NUT 

5.3 '32.3 38.7 

3.~ 4.7 4.3 

0.0' 27.0 
4.5 

46.0 1.0 
0~2 

6.3 
0.6 

-0.3 
-O~O 

0.0 
O~O 

41.7 
5.6 

0.0 '35.0 1.81 0.00 0.00 
0.0 

.. 

42.3. 4.10-0.75 ,37.0411.36 
1.8 

) -

1 'S'CANS 770.3 1465.7,3866.0 4265.5 695.2 2400.3,399.5 3495.? 11.3210.19 1.327.55 
(Gur) 115.9 240.'0,. 53.3 148.7 

.. ** . 
2 COTTON2755.0 1794.01603.7-1452.0 ~961.b ":190.3 -151.7 -1303'-0 -6.90-1.12 -1.32-11.69 
-.' -160.2 -19.0 "20.2 -55.5 

~ G'NUT 2037.7 1250.7 1~93.3 1398.0-787.0 242~7 -95.3 -639.7 -7.811.79-0.88 -1.59 
-131.2 24.3 -12.7 -27.2 

1 S'CANE 5591.0 5207.7,8569.7 
(Gur) , 

**' 

" 

REGION III ' , " 
- "- _ ..-' ,".' ~ ,:. 1. I 

9590.5 -383.3 3362.0 1020.1> 399.9.5, -1.18 5.11 '1.51 2.32 
" " -63.9 336. ~ ~1,?.6 ;1' 170.2 

2 COTTON 704 .. 7 
• . ":11- T ;. -

404~3 ,1;553.S68.5 -SOO.3 149.0 -484.-8-636.2 '-8.84 3.19-24.31-9.44 
-50.1 14.1} -64~,6 -27.1 

, . 
':SG'NUTI0i9.7' 752 .. 3 694.0 1365.5 -267.3 -58.S 671.5 345.8 -4.94 -0.80 9.44 1.25 

-44.6 -5.8 89.5 14.7 

(contd. ) 



Table II.~2 (contd.,-
• 

REGION-IV 
'. , . . . 

- - ~ - - - -.- ~ ~ -. - - - - -.- - - -'~ -t~ - - - - - - .". - - - - - - ~-.- - .-. - - - - - -
Average Production it'! . d=dttrerences and per year Growth Rates (~p.a. ) 

'00' Tonnes .' rates 1 n' 00 ' Ton"es 
S. CROPS 61-62 67-68 77-78 84-85 al d2 d3 d4 62-63 68-69 78-79 62-63 
No. . to , to' to and to to. to to 

, '- 63-64 69-70 79-80 87-88. 68-69 78-79 84-85 84-85 
87-88 87-88 

.;, , - -- - - - - - - - - - - - -.- - - - - - - - - - - - - - - - - - - - - - - - -.. 
lS'CANE :3597.05145.08795.09770.5 .1548.03650.0 975.5.~6173.5 6.15 5.51 1.41 - 4.34 

(Gur) 258.0365.0 . 130.1262.7. ; 

** 2 COTTON 117.0 112.3 136.3 39.0' -4.7 ,24.0 -97.3 -78.0 -0.68 1.96 -15.37 -4.57 
-0.8 2.4 -13.0' -3.3 

. 
3 G'NUT 2140.0 1893.0 1449.02616.5 -247.0--444.0 1167~5 476~5 -2.02 -2.64 8.20 0.86 ~ 

- -41.2. -44.4 155. 720.3 ~ 

REGION-V' 

1 rC~E 862.7 2096 •. 0 3528..3 3625.e 1233.3 1432.3 
Gur 205,6 143.2 . 

2 COTTON* 2815.0 3449.3 356'9.3 4503.0 634.3 120.0 

3 G'NUT 

. . 
105.7 12.0 

2116.3 1657.? ·s41.3'ri29.5 -458.7 -816.3 
"'76.4 -81.6 

97.2 2762.8 15.95 5.35.· 
13.0 117.6 

933~7 1688,0 3.44 0,34 
124.5 71.8 

88.2-1186.a -3.99' -6.56 
n.8 -50.:> 

O.SS 6.30 

3.15 2.02 

1.34 -3,44 

-.--------------~-~,--------------~~----------------------~-------
(cO.,td. ) 

, 



II.l~ 

Table :(contd.) '- REGION-VI 

- - - - -' - - - ... - - - , , - - - - - - - -, , 

Average Production in 
- - - - - -.- -.- - - - - - - - - . -

d .. dift&rerfces and per year 'Growth R8tes (~p.a.) 
, '00 'Tonnes " rates 

S. ' 
No. , 

CROPS 61-62 67-68 77-78 84-85'" dl. d2 d3 d~ 6:2-~6~3~~68~-~6~9r-~~~~~~ 78-79 62-63 

- -- - -
·1 S'CANE 

(Gur) 

tQ " to " to ' to 
63-64 '69-70 79-80 '87-88 

" ., ' 

! . • - - ~ - - - - . - - -'\ ". - - - ... - - - "" .... 
49.3 '193.0 ,256.7 . 356.l) '143.7,'63,7'

, 23.9' 6.4, 
99'.8 

13.3 

- ,- -
307.2 
13.1 

. ** 2 COTTON 4904.0 5916.0 5939~3 6422.0 1012.0 23.3 482.7 1518.0 
.168.7' 2.3 64.4 64.6 

3 ' GiNUT ,635.0 588.7 707.3 358.0 53.7 118.7 -349.3 -177.0 

. 8.9 H.9 -46.6 -7.5 
-

REGION-VII 
1 S'CANE 32.3, 66.0 14.7 49.5 .33.7 8.7 _:'25 •. 2 17.2 

(Gur) 5.6 0.9 -3.4· 0.7 

** 
. 

295.7 '-34.7 2 COTTON 811.0.1178.0 1473.7 '1439 •• 367.0 628.0 
61.2 29.6 -4.6 26'.7 

.3 G'NUT 53.0 133,7, 178.7 267.5 80.7· 45.0 88.8 214.5 
·13A : 4.5 n.B 9.1 

to to 
68-69 78-79 

- - - - - - -
·25.53 . a.89 

3.18 ' 0.04 

1 .• 61 1.85 

12.63 1.24 

·6.42 2.26. 

16.67. . 2.94 

* There is no cotton area in Reglon-I and hence It is not included. 
** Cotton output 1s in 100 bales of 180 kg. eac!'). 

... 

to to 
84-85 84-85 
87-88 87-'38 - - - - - -
4.48 8.78 

1.05 1.15 
\ 

-8.68'. -1.69 

-5.33 '1.83 

-0.32 ., " 2 .• 47 

5.53 , 7.13 

-

I-' 
I-' 
~ 



II .],3 > 

1ab1e ,= Changes and Growth R~t~s of Area. Under Crops in Regi9n I (1960-61 to 1987-88) 

_ - ~ !'I't _ -

SR. CROPS, 
-.. NO; . 

(1) 
------
1 RICE 

2 WHEAT 

- - -- - - - ~ ~.~ - ~ - - - - . - - - - - - - - - - - - - - - - - - - - - - - --.. .. 
,Average Area in '00 1 ha. 

61-62, 
to 

63-64 
(2) 

67-68 
. to 

69-70 . 
(3) - ........ - - - -

71-78 
to 

79-80 
(4) 

84-85 
to 

87-86 
("5) 

-- ~ - -

'Difterenceand per year 
rates in '00' ha. 
dl d2 d3 

(3)- (4)- (5)-
'(2) (3) (4) 

- - -

d4 
(5)
(2) 

- - - -

Growth Rates (~ p.a.) 

62-63 68-69 78-79 62-63 
to to . to to 

68-69 78-79 84-85 84-85 
87-88 87-88 

---.-- .------
4158~0 4i28.6 4426.3 4627.0 -30.0 298.3 200.7 460.0 -0.12 ,-O.~O ~0.59 0.46 
(45~82}(45.22)(51.73)(48.51) -5.0 29.8 26.8 20.0 

, " 
o '~O 1.3 0 -

(0.0) (0.0) (0.02) 

3 K.JOWAR 3.7 5.7 4.7 0 2.0 -1.0 
0.3 :"0.1 

.. 7.52 -1-.92 - -
(0.04)(0.06) (0.05) 

4 R.JOWAR 0.3 0 0.3 0 - - ..; - ... 
(0.003) (0.0) (0.003) 

5 BAJRA o 0 0 0 -
(0.00) (0.00) (0.00) 

6 O.CEREALS 1647.7' 1035.0 1288.7 1355.0 ':112.7-246.366.3 ... 292.7 ';'1.17-1.73 0.67 -0.83 
(18.16)'(16.82) (15.06)(14.21) -18.8-24.6 8.8 -12.5 ' . . 

1 T.CEREALS 5809.7 5668.7 5691.3 5984.5 -141.0 22.7 29~.2174.8 -0.41 0.04 0.67 0.13 
(64~02)(62.10)(66.52)(62.27) -23.5 2.3 39.1 . 7.4 

8 GRAM' 17.3 _,19.0 17.7 .40.0 
(0.19)-(0.21) (0.21) (0.42) 

1,7 ~1.3 22.3 22.7 1~55 -0.72 11.51 3.62 
0.3 0.1 3.0 1.0 

g- TUR 55.0 54.3 53.7 64.0·: -0'.7"0.7 10.3 9.0 -0.20 -0.12 2.37 0.65 
(0.61) (0.59) (0.63) (0.67) -0.1 ~0.1 1.4 0~4 

10 MUNG 16.3 14.7 11.3 -1.7 -3.3 -1.77·-2.55 -
(0.18) (0.16) (0.13) -0.3 -0.3 



II.13 
Table : (contd.) 

- -
SR. CROPS 
NO. 

- - _ .P2 _ 

11 UDID .. . 

to 
'63-64 

- -(g)- -

111.3' 96.0' 62.0. 
(i.23) (~.C5) (0.72) 

- - .. - - ~ - - ,- - -
-15.3 -34.0. - -2.44 -4.28 
.·2.6 -3.4 _." -' • ) 

, .' .12 O.l'OLSES 
(Incl.10 

. & 11) 

337.7 .322.3 220..7. 417.5 
(3.72) (3.53) (2.5B) (4.3B) 

-15.3-10.1.7 196.8 
.2.6 -10~2 26.2 

79.8 -0..77 -3.72 8.87 0..91 
3:4 

13 T.PULSES 410..3 395.7 292.0. 521.5 -14.7-10.3.7 229.$ 11102 -0..60.-2.99 8.0.4 1.0.3 
(4.52) (4.33) (3.'41)(5.47) ';',2 .. 4 -10..4 .3,0. •• 6 4.7 

14 F.GRAINS 6220.0. 6064.3 5'983.3 6503.5 -105.7 -Sl.C 520.2 283.5 -0..42 -0..13 . 1.12 0.19 
(68.54) (66.43) (69.93)(68.18) '-25.9' ;"8.1 69'.4· 12.1 

. ' 

15 S'CANE '1.3 ·4.7 4.0.,0. 3.3: ·,-0.7 - - .. 23.29 -1.54 

16 CCTTCN 

ii 
, 

G'NUT 

IB ';SAFFLR 

(0..0.1) (0..0.5) (0..0.5) (0..0.0.) 

0. . 0. .0. 0. 
(0.;0.0.) (0.0.0.) (0..0.0.) (0..0.0.) 

3.7 - ~.d 7.0. 31~C 
(0..0.4) (0..05) ,(0.0.8)', <a·.-33) 

-

C.~ . -'0.1 -

- ~.~ -. -- -
'1.3 -2.0 .24.0. 27..3 
. 0..2 .. ' ,0..2 3.2 1.2 

, '. 

. 0. . 3.0. 0. 0. - - ' - - .-.-
CC.OC) (0..0.3) . - - .. 

19 a.CROPS 2850.,3 30.51.3 2561.~ 30.0.3.9 ;201.6~89~6; ::: 
(31.41) (33.43) (29.94){31.49)' 33.6 ... 49.0.' .,,;. 

--, . ,. -.' . . " , .. *" .. ". ........ .. .. . 
4!C GC~ .' .. 9015~3 91.28~3 865e.O.:953B.4' ::>3.0.-012,3>'-

(10.0..00.)[10.0..'00.1) (lCC.OCHI0C..-OC).8.a -57.2' .-
-:'.- ,-"" - .. - -:.: . .. -
* Es 1;1D!a ted'. . ," 

~"'Pi--~.--. ., - - - ,- - -.;. ; -- - -, - - '-. - -

5.29 3.42 21.90 9.50. 

-
1.1 .,.1.8 

-
- . - -- - ,- - - - - -



II. 14 .. 
Table : Changes and Growth Hates of Area Under Crops in Region II (1960-61 to 1987-88) 

. ~ . ,- ;"'" . 

- - - - - - - - .A;,(';,~ge-area in- .I00i h~-:.- -D1fre;'ence '& per year- - - - G;'o~th-rates -(% p":a":) 
, " .,." . " . . ra te sin roo r ha. . . 

SR. CROPS 61-62 67-68 77-78 84-85 dl d2 d3 d4 62-63 68-69 78-79 62-63 
NO, to' to to·· arid (3)-· (4)- (5)- (5)-, to to· to ' to . 

63-64 69-70 79-80 87-88. (2·) (3)' . (4) on 68-69 78-79 84·85 84-85 
(1) .(2) (3) . (4) (5). 87-88 87-88 - - - - - - - - ~ - - -' ~ - - ~ .- - -~- - - ~ ,- - - - - - - .- _.- - - - - - - -- - - - - - - -

1 RICE 

2 WHEAT· 

:3 K.JOWAR 

4 R.JOWAR 

5 BAJRA 

6. O.CEREALS 

733.7 ·605.0 770~3 716.~ 
(2,83)(2.37) (2'.87) (2'.54) 

. . , 

1512.0 1688.3 2154.7 1656.0 
,(5~83) (6.41) (8.02) (5.88) 

2146.0 2037.0 3440.0 3584.-5 
(8.28) (7.97)(12.80)(12~73) , . 

2210.7 1333.0 1916.8 1877.0 
(8:53) (5.22) (7.lq) (6.66) 

5579.0 6621.~ ~228.7 6346.5 
(21;5~) (25.91) (l9.4q) (22.53) 

1077.0 1178.3 1237.0 1287.5 
~4.16) (4.61) (4.61) (4.57) .. . .. 

7. T.CEREALS 13258.313413.0 I4747.0 15408.0 
(51.17)(52.49)(54.89)(54.91) 

.. 
8 ·.GRAM, ' 349.3 336.0 ·389.7 742.5 

. Cl.35) (1.-31 ) (1.45) (2~64) 

9 TUR 268.7 240.7 260.7 339.0 
(1.04) (0.94) (0.97) (1.20) 

10 MUNG 703.7 941.3 896.0 N.A. 
(2.72) (a.68). (3.34) . 

-128.~ 165.3 ;-53.8 -t7.2 -3.162.45 -0 .• 96 -0.10 
.-21,4 16.5 -7.2 -0.7 

126.3 516;3 -498.7 144.0 1. ~ 2~ 78 -3.45 0.39 
21.1 51.6 -66.5 6.1 ' 

-109.0 1403.0 144.51438.5 . -0.87 5.38 0.55 2.21 
-18.2 140.3 19.3 61.2 , 

-877.9 583.3 .. 39.3 -.'333.7 -8.09 8.70 -0.28 -0.69 
-146.3 58.3 '-5.2 -14.2 

1042.7;-1393.0 ll:17.8,?67.5 2.9Q'-2.33 2.62 0.55 
173.8 -139.3 149.0 32.7 

101.3 58.7 50.5 210.5 1.51 0.49 0.53 0.76 
,16'.9· '5.9 6. '7' 9.0 

154.7 1334.0 721..2209.7 0.19 0.95 0.64 0.66 
25~8 133.4 96.1 94.0 

-13.3 53.7 352.8 393.2 -0.65 1.49 8.98 3.26 
-2.2 5.4 47.0 16.7' 

-28.0 20.0 78.3 70.3 -1.82 0.80 3.57 0.99 
.. -4.7 2.0 10.4 3.0 

2380 -45.3 - 4.98-0.49 -
39.7 -4.5 -

.~x_(cg",td .. .) 
". -.",.-~--=,=,--,= 

I-' 
I-' 
0'1 



Table : (contd.) 
. . - - - - - -- - -- .". - -'~.- - - - - - .. -. - -. - -- - - - - - - -

SR. 
NO. 

CROPS 

--~'--

. Average arE.'a in 1001·ha. . .. Difference ~nd per year 
rates in·IOOI ba. 

61-62' 67-68 77-7884-85' eU' 
'to to to' to' (3)~ 

.. 63-64 . 69-70 . 79-80 87-88' (e) 
. (~), (3)(4) (5) .. 

- - - -~ - - - - - - - - - - - -
• 

d2 
(4)
(3) 

- ~ .".- -

d3 d4 
(5)-' (5)., 
(4) . (2), 

- ""'!' - - - -

-11 UDID· . :-' .. 1357.3 1652.3 1570.3N.A~· 295,0 -82.6 
. ,.(5.24) (6.47)" (5.85) 49.2 -8.2 

.~, 

- - - - - - - - - .- - -
. Growth Ra tE.'S (~ p. a,) 

62";63 68-69 78-79 62-63 
to to to to' 

98-69 78~79 84~85 84-85 
87-88 87--88 

- .. - - ~ 

3.33 -0.51 

.~ 

- -
-

12, " O.PULSES, 3101.0.3765.7, 3814.0 3207.,5 664.1 48.3 -606.5 106.5 3.2! 0.13 -2.28 0.14 
(Inc1.1Q.(IL97)(14.74)(1.4.20)(1L39) 110.8 4.8 
& 11)' , 

-80.9 4.5 

, 
,.13 T.PULSES 3719.0 4342.04461.7 '3289.0 623~0 119.7 -172.7 .570.0 2.610.27 -0.52 0.61 I-' 

(14.35)(1~.99)(16.61)(15.23) 103,8 12;0 -23.Q 24.3 I-' 

14 F.ORAI"lS 16977.317795.01'9208:719857.0' 777.7 1453.7 
(65.52) (69.49) (71.50)(70.49) 129.6 145.4 

15" SICANE i'25.3' H;~.7 436.3 539.'0 38.3 272.7 
(0.4.8) (0.64) (I,62) (1.91)6.4 27.3 . ., '.' 

1&. COTTON .3699.0 3348.7 2314.3 2359:5-350.3-1034.3' 
(14.27)(13.11)(8.,62) (8.38) -58.~ -103.4, 

648.3 2879.7 0.75 0.79 0.44 0.67 
86.4 122.5 

• 
102.7 413.7 4.55 10.30 2:86 6.40 
13.7 17.6 

, . 
45.2-1339.5 -1.64 -3.63 0,'26 -1.90 
. 6.0 . -57,0,. .. 

17. " ot NUT .. 3117.3 1994.7 2427.7 2097.5-1122.'7 483.0 -330.2-1019.8 -7.17 1.98 -1.93 -1.67 

18 SAFFLR 

19 O.CROPS 

200CA . ,. .. 

.,(12.03) (.7 .. 81) (9.04) (7.45 )-187.1 43.3 ... 44.0. 4.3.4 . 

20.3 '22.3 77.3 .. 143.5, 2.0 55.0 
(0.08) (0.09) (O.29L(O .. 51) 0.3 p.5 .... .' *,. ' 
1973.5 2267..6 ,2400.4 ,3i72.0 294.1 :132.8 

·(7.62) (B~88)' (8.94J (11.26)49~Q 13.3 
. . . .' . '. "*' .' .' 

25912.725552.025864. 7 ~$8. 5 -360.71312.7 

66.2 123.2 '1~58 13.23 '8.59 8.67 
8.8 5.2 

- , .. 2.32 0.57 ... .'"' 
... -,'" -

-0.23 0.50 ' 
.. .. 

-..J 

(lQO~OOHlOO) ,(lOO)' flOO) . -60.J13r.3 ,.. 
. *Es ti l'[)1;l ted 



II.15 
Table, : Changes and Growth Rates ·of Area Under Crops in Region III 

(1960-61 to 1987-88') . , -.- -- - - - - - - - - - - -" - - - ~ - -.-- - - -" - - - - - - - - - ~ - - - - -- - - - - - -- -
\ 

SR. CROPS 

. (1) 

- - - - -
1 RICE 

2 WHEAT 

,3 K.iOWAR 

4 R.JOWAR 

5 BAJRA 

6 O.CERE
ALS 

- -

Average area in lob' 
61-62 67-68 77-78. 

to to to 
63-64. 69~70 79-80 

(2) (3) (4) 

- - - - - - - - - '-
738.7 619.7 642.0 

(2.00) (1.67) (1.75) 

-

ha.·' 

84-85 
and. 

87-88 
(5) 

- - -

DifferenCE> and per year' 

'drates .AE 'O~' R~' d4 
(3)- (4)- (5)-(5)-
(2),(3) (4) (2). 

- - - - -' - - - - - - ..: -
661.5 -119.0 . '22.3 19.5, ;'77.2 

Growth rates (-~ p.a.) 

62-63 68-69 78-79 62-63 
to to' to to 

,68-69 78-79 84-85 84-85 
87-88 87-88 

.- - -" - - -' - - - - - -
-2.89 0.35 0.40 -0.47 

'1. 76) . ..;.19.8. ' 2.2 2.6 -3.3· 

820.3 910.3 1574.0 . ·1492.5 90.0 . 663.7. -81.5 672.2 1.75 5.63 -0.71 2.58 
(2.23) (2.46) (4.29) (3.97) 15.0 66.4 -10.9 '28.6, 

334,3- 230~' 858.7 487;0 -104.3 ' 628.7 -371.7 152.7 -6.04 i4.08 -7.28 1.61 
(0.91 ) (0~62) . (2 .• 34) (1.30) :-17.4 62.9 -49.6 6~5 

16-935.0 18428.3 17413.t 18496.5-1493.3 ' 478.0 1083.5 68.2 -1.4 0.28 0.81 0.02 
(50.00)(45.75) (47.4..1) (49'.24) "',248.9 47.8 144.5 . 2.9 

,5520.0 6742.7 4731.0 5266.0 1222.7 -2011.7885.0 -254.0 3.39 -3.48 1.44 -0.20 
(f4.98) (18.21) (12.8.8) '(14.0~} 203.8. -201.2 71.3 -10.8 

451.7 462.7 528.7 704.5 11.0 
(1.23) (1;25) (1.44) (1.88) 1.8' , 

: , :-~ 

.. 
66.0 175.8' 252.8 ·0.40.1.34 3.90 1.91 
6.6 23.4 10.8 

-
7 T.CERE- 26293.3 25900.7 25747.3 27108.0 -392.7 -153.3 1360.7 814.7 -0.25 -0.06 0.69 O"l'~' 

ilLS ~(71.34), (69.97) (70.10) - (72 .. 17), -65.4 -15.3 181.434.7 

8 GRAM 

9 TUR 
~ 

10 MUNG 

659.3 
(1.79) 

- 648.7 
(1.76) 

.619.7775.7 1024.5 
(i.67) ~2.11). (2.73) 

824.7 '-845.3·- 412.5 
(2.23) (2.30) (1.10) 

-39.7 
-6.6 

176.0 
29.3 

156.0 248.8 365.2 -1.03 2.27 3.78 1.89 
15.6 33.2 15.5 

20.7 -432.8'-236.2 4.08 0.25 -9.12 -1.91 
2.1 -.57.7 -10.0 

349.7' 320.8·1~5-.0·.N .4';.' , -29.3 '':'1-25.3 
.. (0 .• 9ei) (0.87)'. [0.::53L'.' _. -4.9 ,:,,12.B 

-1.45 -4.84 .-

..... ..... 
(X) 



Table : (contd.) 

- - - -, - ~'.- - - ~ - - -" ~ - - - -- - - . ~ - - - - - - -.- - - - - - - - - - - - - -
rilrtereoncE;>. and pE>r year . Growth Rates (~p.~.) ' . .. 

SR. CROPS 
NO. (1 ) 

- - - - - -
. - -

. Average art'a in 100 Ita. 

-

, . 
6-l~62 67-68 77-78 
.to to to 

63-64 69;"'70 79;"'80 
(2) (3)· ( 4)' 

- - - - '.-:-:~ - - -. - -
'71.0 97.0 65.0 
(0.19)(0.26) (0.18) 

, . 

. " 
84-85' 

and 
, 

87;"'68\ 
(M' , 

- - - -. . . 
N.A:. 
.. 

rates in 100' ta. 
• 

,. dl .d2. d3 d4. 
{~)- (4)- .(tS)- (5)-
(2) (3)' (4)· (2) 

- - .. - - -- - - - - -
26.0 -32· ••.. -. 
4.3 -3.2 

12 i.PULSES 1578.7 1771.3 1864.7 1127.5'·192.7 93.3 -737.2 -451.2 
-(4.28) (4.78) (5.08) (ar.on» 32.1 .9.3 -98.3 -19.2 

'. 

13 T.PULSES 2887.0 3215.7 3485.7 2564.5 328.7 27CY.0 -921.2 ~322.5 
·(7.83) (8.69) . (9.49) (6.815) 54.8 2.7.0 -122.8 -13.7 

f' .- I • t .. t , .' 
, 14' r.GR'AINS29180.3 29026.3 29233.0 29672.5 -15'4.0 

, 
206.7 439.5 492.2 

. 
'15 'SI"CANE 

16 COTTON 

.17 GINU'J' 
- .' 

(7,9.17 (78.41)(79.59 )(79.00) ·-2.5.7 2,0.7 58.6 20.9 
I • • . ~ • 

' 550.0 735.3 
H.51) (.1.' ~9) 

'705.0 467.0 
(:1;.91) . (1~26) 

1479.3 1236.0 
(4.01 ) (3.34) 

1054.0 
(2.87) 

339.7 
(0.92) 

85S.7 
(2.34) 

1223.5 179.3 
.(3.26) 29.9 

318.7 
3.1.9 

169.5 667.5 
22.6 28.4 

'55.0 -237.3 -128.0 -284.7 -650.0 
XO.15) -39.6 -12.8 ~38.0 -27.7 

989.5 -243.3 -377.3 .130·.8 -489.8 
·'(2.63)-40.6 ··37.7 17.4 -20.8 

. is SAFFLR 
. '') .' .. 1288.3 1359.0 1504.0 

.-
1897.5 
(5.05) 

70.7 145.0 393.5 609.2 
~1.8 14.5 52.5 25.9 ", ., ... ·(3.50) . (3.67) (4.09) *. . 

.19 0.CIl.OPS~"~.3647.2 4195.1 3741.9 3723.1 .541.9 -453.2 ~' 
-(g. 90) ClL33) (16. ~ 9) (9 ... 91)' 9l. 3 ";45.3 

.' ... .. . , *. - . . . 
20 GC A... .36855.7.37018.7 36731..-3 '37561.1·163.0 . -287.3 

.. (100;00) 000.00)(100.00) . (100)·· -27:2 -2A:7 

.--

-

- -

62,..63 68-69 78-79 ~2-63 
~ ., 

to to to to 
68-69 78-79 84-85 84-85 

• 87-88 87-88 -.'»:' - - - - - - - - _. -
5.34 -3.92 .- , 

1.94 . 0.51 -6.4~ -1.42 

1.81 " 0.81 '-4.0.1 '-0.50 ~ 
~ 
10 

·-0 • .09· 0.07' 0.20 : .0.07 

4.77 '3.67 2.013.41 

-6.67 -3.15-21.55-10.29 

0.89 1.02 3.15 1.-66 

2.33 -1.14 

0.07 -0.08 -

- .- - - - ~ - - ~ - - - -. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



II.16 
T'3b1e ~ Changes and Growth Rates of Area Under Crops in Region IV (1960-61 to 1987-88) 

, , - - - - . - - - - - - - - - - - "- .. - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - -

SR. ~RQPS 
NQ. 

. Average ar~ain. '00" h.a.· 

61-62 
to 

63-64 

67.-68 
. to' 

69";'70 

77..,.7$
to 

·79-80 

84-85 
to 

,87.,.88 

Diff~rence and ppr year 
rates in '00' ha. 

-01 d2 d3 
{3)- (4)- (5)-
(2). (3) (4) 

d4 
(5) -
(2) 

Growth rates (. p.a.) 

.62-6368-69 78-79 62-63 
to to to to 

68-69 78-79 84-85 84-85 

- - - - - - - - - - - - - - - -- - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - -
1 RICE. 1456.0 1861.3 1507;0 1527.5 -94~7 . 145.7 20.5 71.5 

(7.77) (10.??) (8.64) (7.86) -15.8 14.6 .2 .. 7 3.0 
'.,.1. 11 1 J08 0.18 0 • 20 

2 WHEAT . 307.7 297.7 691.7 707.0 --10.0 394.0 15.3 399.3 . '-0.55 8.80 0.2~ 3.60 
(1,64) (1.64) (3.96) (3.64) -1.7 39.4 2.0 17.0 

3 K.SOWAR 2658.7 2197;3 2794.7 2114.5 .,.461.3 597.3 -:-80.2 155.8 
(14.19) (12.12) (16.02) (13.96' -76.9 59.7 -10.7 ,2.4 

4 li .. JOWAR 2658.7, 2r91.0 2284.7 2821.0 -467.7 
(14.19) (12.08) (13.09) (14.51) -77.9 

93.7 5§6.3 162.3 
9.4 71.5 ~.9 

:.' 5, BAJRA·· 2842.7 2952.7 1998.0 20'69.5 110.0 -954.7. 71.5 -773.2 
(1,5..17) (16.28) (11.45) (10.65) 18.3 -95.5 9 .. 5 -3.2.9 

6"0~CERE- 803.7 765.7 771.7 883.0 -38.0 6.0111.3 79.3 
-ALS (4.29)' (4.22) (4.42) (4.54) -6.3. 0.6 14.8 3.4 

7 T.CERE- 10727:3 9765.7 10047.7 10722.5 -961.7 28£.0 674.8 -4.8 
ALS (57.26) (53.86) (57.58) (55.16) -160.3 28.2 90.0 -0 .• 2 

8 GRAM 

9 TUR 

10 MUNG 

313.7 234.3 361.7 55'.:5 -'79.3' 127.8188.8 236.8 
(1.67) (1.29) (2.07) (2.83) -13.2 12.7 25.2 10.1 

,302.3 281.0 277.0 250.0 -21.3. -4.0 -27.0 -52.3 
(1.61) (1055) (1.59) (1.29) . -3.6 -0.4 -3.6 -2.2 

51.0 44.7 44.0 
(0.27·) ·(0-.25) .' (0.25) 

N.A. -6.3' -0.7 
-1.1 -0.1 

-3.13 2.43 -0.39 0.,09 

, ~ 

-3.17 0.42 2.85 0.25 ~ 

0.63-8.83 0.47 -1.34 

-0.80 0.08 .1.~1 0.40 

-1.~5 0.29 0.87 0.0 

-4.74 4~44 5.76 2.42 

-1.21-0.14 -1.36 -0.81 

• 
-2.18-0.-15 



"'r:ru~ 

Table : (Contd.) 

------ ~ ~ - -.~ -.-: - - ~.~ - - - - - ~. - - .- - - - - ~ - - - -Growth rates T%:'p:a:r:"' 

~63 !r8-69 78-7962-=1rn' 

Average 

61-62 
·to 

63-64 
. (2) 

~re>a in 100~ hat . 

67-68 77-78 e4=Sb 
Dirr~rence aud per year 

.. ra t e sin .1 00_h~a9"rn-_--;!1ir 
-aI. d~ ds d4 

SR. CROPS 
NO. (1) 

to to a~d (3)..; (4)- (5)- .($)-
(25. (3) (4) (2) 69-70 ?P-80 87-88 

. (3). (4) . (5) 

- - - - - - - - - - - ,. - - - ... - .... ------- - - ...... 
. . 

11 UDID 

12.0.PUL
SES 
(Incl. " 
10&11 

,158.7 
(0,'85) 

:974,,7 
, (5~20) 

Hi6.S 
to.92) 

101.2.3 
(5.58) 

138.7 
(0.79) 

1155.0 
(6.62) 

N;A. 

1126.5 
(5.80) 

37.7 
6.3 

13 T.PUL- '1590.7' 1527.7 1793.7 .1927.'0 -63~0 
SES, ,(8~49). (Er~43) (10,?8) (~. 91) -10.5 

14' F. ,,1£318.0 H2'93.3 11841.312649.5-1024.7 
SRAINS ,(p5'. 75)' .(62·.28) ~67.86) (65.07) ';'170.8 

142.7 ~28.5 15l.8 
14.3 ~3.8 6.5 

, . 
• 

266.0133.3 336.3 
26.6 17.8 14.3 

" .. . 
548.0 
54.8 

808.2 331.5 
107.8 14.1 

15 S'CANE.· 496.0 ,694.0 ,974.3 1108.5 U8.00 
(2 .. 65)' (3~.83) (5.58) (5.70)33.0 
.'.. . t.. !': 

280.3 
28.0 

134.2 612.5 
17,9' 26.1 .. 

16 COTTON ·108.0 . 89.7 .104.0 28.5 -18.3 14.3 -75.5 -79.·5 
(0.58) (0.49) (0,.60) (.0.25) :-3.1 : 1.4 -10.1 -'3.4 . . ' 

.. I7 QINUT '2051 .. 3 - 21~9.0 1644 • .3 1868.0 107.7 -514.7223.7-183;3 
... .(10.95) (11.91) (9.42) (9.61) 17.9 -51.529.8 -7.8 
'18SAFFLR .- 130.0 '128.3 "156.7. 

(0.71) (0.90) 
177.5 -1.7 

(0.91) -0.3 , , '(0.69) 
1_. ,"' . • * 19 0.CROPS3630;7 3767.1' 2T29.7 3607.7 137.0 
(19 .. .38) (20.7,?) (15.64) (1!3.56) ~2.8 

20 dc A-18731.018132. 0 1'7450 •. 3\"439.1-602 .. 0 
. . .0.00 .• 00 )DOO ~ 00) noo • OQ) '(.laD). -100.3 

28.3 20.8 47.5 
,-2.8 ,,2.8 '2.0 

-103J1.0 "-
-103.8· 

. -68L 7 . ' -
':'68.2, 

. to ,'to to' to 
68-69 78-79 84-85 84-85 

87-88 87-88 
• - -~- . - - - - - - -

':",. 

0.79~1.80 

.0.63 .. 1.33 -q.33 0.62 

" -. 
-0.67 1.62 0.96 0.82 

, . 
-1.44 0.47 0.88 O.ll 

5.76 3 .• 45 1.743.48 

-3.05 1.49-15.85-5.51 

0;86 -2.69 1.:72-0'; 40 

-0.22 2.02' 1.68 1.33 

0.62 -3.22 "-

-0.54 '-0.38 '-
- --~ - ~ - - - - - ~ ... - ~ - - -'- - - - - ... ~ - - ~ - ... - ~" - ... - - -- - - -

. . 

f-1 
(" 
f-1 



11.17 .: 
Tabl'e'" -:·Chal'lges and Gr.owth Bates of Al'e~ Under. Crops in Region V (1960-61 to 1987-88) 

- - .. 

SR. CROPS 
NQ. (1) 

-.- .-

~ - . . - - - -.- - - - - - - - - - - - - - - - - - ~ - - -.~ - - -. -
Average area in 100 I. 11a ..... • 

61-62 
to· .. 

63-64 
(2) 

- - - .. 

67-68 
to. 

.69-70 
(3) 

77-70.S 84-85 
to' & 

. 79-80 .. 87-88 
(4) (5) '. 

- - - . ~ - - - ~ - ~ - -

Differenef:'S and.per·year 
rates in 100 1 ha • 

. "inc:- . d2 - d3 d4, 
(3)- (4)- (5)- (5)-
(2) . (3) (4). -(2) -

. . 

- - - - - - - - - -.. - - - -

-G;Q~th ;ate; (~{p:a·.)-
62-63 68-69 78-79 62-63 

to . to··.· toto 
68-69 78-79 84-85 84-85 

.87-88.1?7-8~ - - - - - - - - -
1 RICE 882.0. 856:7 1149.7· '1075;0 . -25.3' 293.0' "';7.4.7' 193~O -0.48 2,99 -0.890.80 

(1.79) (1.68)' (2.14)· (1.91) -4 •. 2. '29.3 . -10.0 8.2 

2 WHEAT 2696.3. 2440.7 3278 •. 0 2208.0 ~255.7 837.3-1070.0-488.3' -1.65 2.99- .,..5.13-0.85_ 
(5.47) (4.78) (6.11) (3.91) ... 42.6 83.7.-142.7 -20.8 

3.K.JtlWAR .7614 •. 3 7697.0 9917.710254.0. 82~7···2220.7 336,3 2639.7 
(15.45) (15.08) (18.48) (18.-18) . 13.8· ·222.1 44.8 112.3 

4 R.JOWAR 10538.3 9561.310062.7 11372.0 -977.0 501.31309.3" 833.1 
(21~381'(18~1~) (18;75) '~0~16) -162.8 50.1.174.6. 35.5 

. , 

5 BAJRA ; 2684.3 3944.7 .3446.3 .3903.0 1260.3 -498.3 456.7 1211ll.7 
. (5.45> (7.73) (6.42) (6.92) 210.1 -49.S- 60'.9 51.9 

. 
6 O.CERE- 456~0' 470.0' 538.0. 495.5, 

ALS (0~9;3) (0.9~) 0.00) .(0.88) 

7 T.CERE- 24870.0' 24970.3' 28382.3. 29307.5. 
- ALS.. (pO.46) (48.92)(52.90) (51.96) 

• 

14:'0 68.0 -42.5- 39.5 
2:3 6.8 -5.7 1.7 

'Il~~ 3422.0 915·.2 4437.5· 
,~'7 342.2 122.0 188.8 

0.18 2.57 0.45 1. 27 

I-' 

'" -1;61 0.51 1.64 0.82. N 

0.51 1.36 -1.09 0.35 
. " . 

0.07 1.29 0.42 0.70 

a.GRAM 1775.3 1675.'3 .. 1844.7 1884.0 -100.0169~3· 39~.3 108~7 . -0.'6 ::J.97 .. . 0 •. 28. 0.25 

9 TUR 

10 MUNG 

(3.60) (3.28) (3.44) (3.34) -16.7' 16.9 5.2 4.6 

2070.0 2460 .• 3 2746~ 7 
(4.20) (4.82) (5.i2) 

2233.72828.7 2845.' 
(4.53) (5.54) .(5.30) 

3045.5 
(5~40) 

N.AL 

.390;-3 
65.1 

~95 0" - _.. . 
99.2 

286.3 298.8 975./? 
28,6 39.8 41.5 

16.3 
'L6 

2.92 . 1;11 1.39 1.66 

.. " 

4.01 0.06 



. II.l7 ' 
,TablE', : (contd.) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -" - " 'D1ff.& pE'r year ratE's OOtha Growth rates (~p.a~'), 

SR. CROPS 
NO. (1) 

AVE'rage arp8 in '00' ha. 
6I=6:2" 67':68 77-78' 84-85 

to to to to 
63-64 69-70 79-80 87~88 

,1 . • 

(2) (4) (5) 

- "- - - - - - -" - - .- - - - - - - .
" 

11 tIDI!:) 1397.3 1848~3 1584.0 N.A. 
,(2.,83) ,(3.62) ,(2.95) 

-~-.:.--~--~-.-.:...-. ._---. .,.'. 
dl ,d2 ' d3 d4 62-63 68-69 78-79 62-63 

(3)-' (4)- (5)- (5)- to to to ,to 
(2) (3) (4) (2)' 68-69 78-7984-85 84-85 

- 87-88 87-88 
. :' , '. ':. 

- .. - .- - ~ ....... -
, '~ 451.0 -264.3 

75.2 -.26.4 ... 
- 4.77 -1.53 -

: 

12 0.PULSES4768.3 5941.0 5941.3 5577.0 1172.7 "0~3,~364.3 808.7 3.73 0.00 -8.84 0.,67 
(Inc1.10 '{9.67) Cl1.,64L (11.07)(9.89) 191;>.4 ' 0.0 -48.6 .34.4 

, & 11)' ' 

13 T.PULSES 8616.3 10076.7 10532.7 10506.5 1460.3 456~O -..,126.21890.2' 2.64 
• (17.~8) (19.74) (19.62) (1~.63) 243.4 45.6 :~~.e 80.4 

0.44, -0;030.85 

. .' - -
14 ·P.GRAINS33486.3 35047.0 38925.0 39814.0 

(67 :94) (68.,66) (72.52) (70,59) 
• .' I - • - • 

,15S'CANE 214.7 303.0 fi69.7 573.0 
(9.44) '(0.59)' Cl.06) '(1.02) , 

16 COTTON 7477.3 7612.7 6142.0 6716.5 
- (15.l'7}, (14,.91) (11.44) (11.91) 

,17, G'NUT : 3416.,7 25~4.3 ,1539.0 1213.5' 
: (6.93) 

, ' , 
(5.06) (2.87)' (2.15) 

1560.7 3878.0 8~.9.06327.7 
26p.1, -3~7.8 118.526.9.3 

88.3 '266.7 
14.7 . 26.7 

3.3 358.3 
0.4 15.2 

,0.76 

5.91 

, 
L06 0.30 0.74 

6.52 0.08 4.27 

135.3 -1470.7 574.5'-760.8 0.30 ":2.12 1. 20 -0.46 
22~6 ~147.176.6-32.4 

", " 
" 

-832.3 -1045.3 -325.5,.,.2203.,2 -4.55 -5.05 -3.1~-::4~31 
-138;7 :-10<1.5, -43.4 -93.8,' '",' . ,'" 

".- . • , ' 

, 2588.3 393.3 
65.6 

560.0 1003.7 1957.0 3.66 2.47 4.41 3.41 ' , 
18 SAFFLR, 1635.0 ' 2028.3 3592.0 

" (3.32) (3.97) , (4.82) (6.37) 
* . 

19 O,CSOPS, 3059.3 . 3469.) 3909.3 4491.2 
, (0.06) (6.80 ,(7.28) (7.96) - .,' ,,' * , , 

20 GCA 49289.3 51045.0 53671.3 56400.2 
(100.00 )(100.00) JlOO. 00) (100) . .. .-

56.0 138.8 83.3 . 

410.4 
68.4 

.439.6 
44.0 ' 

1755.,7,,2626.3, -
292.'6, ,262 .. 6· " -

-

2;10 .:1..19' 

o 59 0;50 
, " 

-- - - - - - - - - - - - - - - - ------ - - - .. - - - - - - - - - .. 
'* Es t1rn8 ted. 

- -

~ 
(\J 
tN 



ILlS, 
,lahle Changes and Growth Rates of Area Under Crops in Region VI (1960-61 to 1987-88) 

. - -t . 

• - - - - - ~ ~ ,- - -,,~ - - - -- - - - .' - - - - -; - - -. - - •. - -

SR. CROPS 
NO. . 

• 
(1) - - - - - -

1 RlCE 

Average Area :fn loOt hat . 
• 

61-6~ " 67-68 ' 77-78 ' ,84-85 
to to to and 

63-64 69-70' . 79~80 87-88 
(2) (3) . . (4) (5) - - .. - - - ~ - .. - - - - - -

"d=differencesand per year 
rates in '00' hat 

.. dl d2 d3 d4 
(3)- .' (4)- (5)- (5)-
(2) .(3) '(4) (2) 

- - - - - - - - - - - - - -. 
'298.7 351.3' 404.0 . 315.5 ' 
(1. 02) ... (1, .15)( 1. 24) (0.95,) 

52.7 
88' . , 

52 •. 7 '-88.5 . 16.8 
5.3 -11.8 0.7 , , . . , 

- - ~ - -".'.--". - - -
Growth Rates (' p.a.) 

62-63 68-69 78-~9-6§:~, 
. to to to to 

68-69 78-79 84-85 84-85, . 
87-88 87-88 

." - - .- - - - - - - - ~ -
,- . 

2.74 1.41 -3.24 0.23 

2 WHEAT' 1605 .• 01313.3 1763.3 995.5 "-291.7 . 450.0 -767.8 -,60-9.5 -3.29 2.~9 -7.34 -2.01 
(5.47'). (4.31,)(5.4;1) .. (2.98) -48.6 45.0-102.4 :"25.9 

" ", \,,' , . . 
9115.3 '9785.7 1005S'; 3 ' 9211.5 . 

(31.07.) (32..09)(30.85)· (27.58) 
, •. ~ "i . 1 : • ,. . . ." ~. '. 

4 R .JOWAR 

.' .J 

5 BAJRA 

60.CEnE
!U.S 

23.3 
(0.08) 

8.3 8.3 
(0.03)(0.03) 

14.0 
(0.,04) 

258.0 3a5~7 374.0 283.5 
(0.88) (l.lQ) (1.15) (0.85) 

64.7',87.7' 
(0.22) (0.29) 

" ... 

127.0' 
(0.39) 

124.0 . 
(0.37) 

7 T.CERE-11336.0'11862.3'"12736.0'10944.b. 
.. A+<S (38.64) (38.96)(39.05) (38.77) -. . . .' .,. -

8 GRAM 392.0 • 245.3 4513.3 607.0 
(1.34) (0.80 ) (1.41) <1.82~ 

. 9'TUR 1364.0 1471.0 1620.7 2493.5 
(4.65) (4,82) (4.97) (7.47) 

• 
10 MUNG 554.0 725~3 1069.7 N. A. 

(1.89) (2.38) (3.28) 

670.3 ' 273.7 ";'1'347.8 96.2 
111.7 27.4 .,113 ... '. 4.1 

-15.0 0.0 5 • 7_, . ':" 9 • 3 
-2.5 ' 0.0 O.~ ~ .... -0.4· 

. ... 

77.7 38.3 -90.5 .. 25.5 
12.9 3.8 -12.1. 1.1 

, . 
23;0· 39.3 -3.0 .. 59.3 
3.8 3.9 -0.4 2.5 

516.3, 853.7"11ga.':-422~0 
86.1 85.4 -238.9 -18.0 

-146.7 213.0 148;7 215.0 
-24.4 21.3 19.8 9.1 

107.0 149.7 872.8 1.129.5 
17.8 15.0. 116.4 48.1 

171.3, 344'.3-
- 28.6 34.4 

1.19 Cr.28 -1.17 0.04. 
I-' 
N 

7.17 
-I'> 

15.77 0.00 ";'2.15' . 

4.48 1.09 -3.63 0.10 

, 

5.20 3.78 -0.32 2.81 

0.74 0.70 -2.00 -0.16 
" -, 

-7.51 6.45 3.82 1.88' -

1.27 0.97 5.91 2.6'0 • 
- : . 

4.59 3.96 -, 
, , . . 

co"td. 



II.IS 
T~ble ': (contd.) 

- - - - - - - - - - - ~ - - - - - - - -
SR. CROPS 
NQ. 

(1) 

11 UDID 

12 a.PULSES 
(Incl.l0, 
11), ' 

13 T.PULSES 

Average Area in '00,' ha. 

6l~52 

to 
63-64 

(2) 

6?-68 
to 

69-70 
(3) 

71';'78 
to 

79-S0 
(4) - - ... -

84-85 
lind 

87-88 
(5), - - -

736.3 952,~O 1038.7 N.ll. 
(2.51)(3.12) (3~19) 

1535'.3 19,63.72476.0 3331.0 
(5.23) (6.4;4) (7.5,9) (9'.9,7) 

'3292.3 3678~0 4555.0 6431.5 
(11.22) (12.06) (13.97) (19.26) 

- - - - --- - -
d=di fferences 
rates in '00' 
-d1- d2, 

(3)- (4)-
(2)' (3) 

- - - - - - - ,~ 

215.7 86'.7 
35'. 9 g.~'7 

and pe; year-
ha. ' 
--~ d4 

(5)- (5)-
(4) (2) 

-------
- .. 

428.3 51B.3 855.0 1795.7 
71.4 51.2 ,114,076~4 

385.,7e.77.0 '1876,.5 3139.2 
'64.3 87.7' 250.2 133,.6-

--------,-_ .......... 
Growth Rates ('Ii: p.a.' , 

"':62-63- 68-69-;'ti"-::'7962-63 
to to to to 

68-69 78-79 84-85 R1-85 
87-8fl ~?-88 - - - - , " - - - -: - - -~ 

4.37 0.88 

,4~19 2.35 4.03 3.35 

f-J 
,\:l 

14 F .GH AI-1S 14568.3 15560~3 1729i.0 17375.5 
(4~.97) (51.02) (53.02)(52,02) 

902.0 173Q.7 84.5 2717.2 
150.3 '173. 1 1l.3 115.,6 

1.00 1.06 0.07 0.73 ~ 

15 S'CANE' 

16 COTTON 

17G,INUT 

I8SAFFLR 

190.CHOPS 

20 GCA 

~ - - - -
, 

* ,Estimated 

, .. 19.3 28.339.0 47.0 
(9.07)' (0.09) ,(0.12) (0.14) 

12506.0 12973.0 12447~3 14029.5 
(42.63) (42.54) (38.17) (42.bO) 

, ' 

9.0 10,7 8.0 27.7 
1·.5 1.1 1.1 ' 1,2 

'46'7~0 ;"525.7 1582.2 1523.5 
, 77.8 -52.6 21LO 6,4.8 

6.58 3.25 2.52 3.85, 

0.61 -0.41 1.61 0.49 

1167.7 
(3.98) 

944.0 1272.0 
(3.09) ,(3.90) 

654.0 -223.7' 328.0 ,:,,618.0 -5I3.7 -3.48 3.03 ::S.49 -2.44 
(1.96) -37~?32.8 -82.4 -21.9 

',144.3 '188.3 559.3 782.0 
'(0.50) (0.62) (1;72) (2.34) 

* 83~.7 803.1 1003.7' 512.9 
'(2.136) (2..;63) (3'.08) (1.54) 

29334.3 30497.0 32612':3'~3400.9· 
(100) (100)-' (100)' ' , (100) 

44.0 
7..3 

-35.6 
,...:;5,.9 

371.0222.7 637.7 
'''37.1' 29.7 27.1 

200.6 -
20.1"--

, , 

IHi2.7 2115.3 
193.8 211.5 

4.53 11.504.57 7.46 

-:0.1'2 2.22 - -

0.65, 0.67 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



• 

_ . 11.1$ 
Taele :. Changes and Growth Rates of .Area Under Crops- in Region VII (1960-61 to 1987-88) 

, .. -- . ~ ". '. 

~. - - ---- - - - - . - ~.~ - - -.~ ~ .. '. - - - - ~ - - - - - - - - - - - - - -- - - - - - - - -
. -. d=d1-fferences and per year Gr.owth ,R~tes (9b p.a.) 

Average Area In' 00' hlh ra tes In' '00' ha.-
.SR. 
NO. 'CROPS 62-63 68'-69 78 .. 79 62-63 61-62 

ttl 
63-64 

(2) 

67-68 
to 

69-,70 
.' (M 

77-78 ' 
to 

79-80· 
(4) 

84~85 

and 
87-8& 

(5) 

dl 
(3)'" 
(2) 

d2 
(4)-' 
(3) 

-d3 ' 
(5)-' 
(4) 

d4 
(5)-, 
(2). , 

to to _ to ,to . 
68-69 78-,79 84-85 A4,-85 

(1) 

1 RICE 

- - - -- - -'. - - - ..... - - - - -
5076.0 5367.3601,8.0 5522.0 

'(23.61) (24.32) (26.0f.3Y (26:20 

, . 87-88 87-88 
- - -

291.3 650.7 -496.0 446.0 0.93 IH&:-,.I.1.14 ,)0.36 
, ' , 

48.6 '65,1 -66~1 19.0 

2 WHEAT 1979.3 1746.3 2029.7 154,(.5 -233,0 283.,3 -482.2 -431.8-2.07 1.51-3.55-1.04 
. (9.21) (7.91) (8.80) (7.36) -38.,8 28.3 -64.,3 -18.4 

3 K.JOWAR 3139.7 3296.3 3387.0 2966.0 
(14.61) (14.93) (14 •. 68) Q4.10) 

90.7 -421.0 -173.7 O.Bl 0.27 '-1.75.-0,24 
9.1 -56.1 -1.4 

~ 
(V 

4 R.JOWAR 2581.0 2717.7 2436.0 2325.0 
.. (12.01) (12.31) (10.56) (1l.06) , 

136.7 -26-1.7 -1l1.0 -256.0 Cl.86 -1.09 '-0.62,--0.44 ~ 
~2.8 -?8.2 -14.8 -10.9 

5 BAJRA. 

6 O.CERE
ALS . 

. 
24.7 

(0.12) 
14.7 

(0.07) 

,111.3 137.3 
(0.62) . (0~62) 

12.3 
(O.OQ) 

144.0 
(0.62) 

12.5 
(0.06) 

100.5 
(0.48) 

7'T.CERE- 12912.7 13280.0 14027.0 12473.5 
ALS (60.07) (60.16) (60.79) (59.51) 

_ B GRAM 330.7356.7 436.3496.5 
(1.54) 'tl.62) (1.B9) (2.36) 

-io.o 
-1.7 

26.0 
4.'3 

';'2.3 0.2 
-0.2 0.0 

6.7 -43.5 
0.7 . -5.8 

-12.~ ';'8.30 -1~72 O.18'~2.85 
-0.5 

-
-10.8 3.56 0.48 -4.68.=0.43 
-0.5 

367.3 747.0';'1553.5 -439.2 0.47 0.55 -1.55 -0.15 
61.2'74.7 -207.1 ~lB.7 

.. 

26.0 79.7 60.2 165.8 1.27 2.04 1.74 1.74 
4.3 B.O 8.0 7.1 

9 TUR 861.3 825.3 804.010BO.5 -36.0 -21.3 276.5 219.2 -0.71 -0.26 4.02 0.97 
(~.Q1)' (3.74) (3.48) (5.14) -6.0-2.1' 36.!) 9.3 

10 ~UNG .. 271.7 
(1.26) 

.. 

308.7 
(1.40) 

264.0 
(1.14) 

N. A. 37:0~44.7 
6.2-- -4.5 

0.0 
, 0.0-

0.0 2.15 ';'1.50 
E!.E! .: 



. - - - - - - - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - - - - - - - - - - - - -
S. 
NO. 

CROPS 

(1) 

Average Area in '00' ha. 

61-62 
to 

63-64 
(2) 

67-68 
to 

69-70 
(3) 

77-78 
to 

79-80 
(4) 

84-85 
and 

87-88 
(5) 

d=differencee and per Ye~r 
rAtes in '00' ha. 
dl d2 d3 d4 

(3)- (4)- (5)- (5)
(2) (3) (4) (2) 

Growth Rates (~ p.a.) 

62-63 68-69 78-79 62-63 
to' to to to 

68-69 78-79 

______ _ _ r _ __ - - - ~ -.- - - -'- ~ - - - - - - - - - - - - - - - - - - - - - - -
11 UDID 

12 O.PULSES 
(Incl.lO, 
11) , 

13 T.PULSES 

445.0 
(2.0f) 

386.7 
(1.75) 

336.3 
(1;46)" 

2145.7 1999.3 1678.0 
(9.98) (9.06) (7.27) 

3338.3 3181.3 2918.3 
(15.53) (14.41) (l2.65) 

N.A. -58.3 -50.3 '- . -2.31, -1,39 -
1-' 

-9.7 -5.0 • .1' 

1513.0 -146.3 -321.3 -165.0 -632.7 -1.17 ~1.74 -1.37 -1.48 
(7.19) -24.4 -32.1 -22,0 -26.9 

• 
3090.0 -157.0 -263.0-171:07 -248.3 -0.80 -0.86 0.77 -0.33 

(14.69) - -26.2 -26.3 22.~ -10.6 ~ 

14 F.GRUlIJSI6251.0 16461.3 '16945.3 ' 15563;5 
(75.60) (47.58) (73.44) • (74.01) 

210.3 484.0 -1381.8 -687.5 
'35.1 48.4 -184.2 -29.-3 

• oo,J 

0.2i 0.29 -l.la -0.18 

15 S' CANE "8.7 10.0 13.0 5.0 1-.3 
0.2 

3.0 -8.0 -3.7 2.41- 2.66-11.96 -2.32 
0.3-1.1 -0.2, " (0.04) (0.05) (0.06) (0.02) . 

16 COTTON 2685.8' 2936.7 2947.0 2821.0 251.310.3 -126.0 135.1 1.500.04-0.58 0.21 

17 G'NUT 

18 SAFFLR 

19 O.CROPS 

20 GCA. 

(12.49) (13.30.) (l2.??), (13.41) - 41 .• 9 1.0 -16.8 ,5.8 

99.7 
(0.42) 

229.3 
(l.04) 

0..0 
(- ) 

261.0 
(1.13) 

'0.0 
(-) 

2461.3 2435.12909~0-
(11.45) (11.04) (12.61) 

375.0 
(l.78) 

0.0 

* 2265;6 
(l0.77) 

139~77 
23.3 

31.7114.0285.316.941.304.956.28 
3.2 -15.2 12.1 

Ci~O - 0.0 
.b.O 0.0 

-25-.6 " 47'3.3 
~4.3 47.3 

0.0 
0.0 

---
0.0 cr.OO 0.00 0.00 0.00 
0.0 

-0.17 '. 1. 78 

21496.0 22073,0 230,7~ *21030~1 017.0 '1002;3. -. -
(100) ,(100) (100) (100) 96.2 100.2 - ~.~ - - ~ .. ~ - ~-.~,- -.-.- ~ - - -.-, - - - ~ ~ ~ . -.- ~ - ,- -.- -- - ~ ~.- - - - - - - - - -* Est1m~ted 



~1?).e ....1t. ~ : Yiald l"vc 1:3 of crop's for Different aagioris 

- ... ' - - - -.- -
-Sr. Crops' 
No. 

. (Yield in quili tals/ha ~ for cotton in t@rmS of lint, 
. for' groundnutin.:pods, for sugaI'cane in, tonnes' 

of gur) .. , . ", - - - - ;.. - - -- - -- _." ..... - -":-' ., - - - .- - - - - - - '-~ - - "-'" - - .. - - - ,.-

TrTenn'ium&l~i:~g;"-ceii"ter'e(rlyerage' . Trfennfum Av~~~~~!lC"~ftered-~-:Xierage' 
at " , '. 1984-85 at·, 1984-85 
'-{962:'1)3 ~f9bfp)9 :1978-::79 - .mel "19ba':6) 1908'--69' 'r97fS~''19 and 

..' 1987-88 ' 1987-88 
r .. , . .. . - - - - - - - - - ~ - - - - - - - - - - - - - - -- - -- - -- - - -- -- - - - - _. - -



- - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - ~ - - - - - - - - - - - -

- . --- - - - - .~ 

1 Rice 
2 wneat 
3 K.Jawar 
4 R.JaltmI' 
5 Bajra 
6 O.Cereals 
7 T.Cereals 
8 Gram 
9 'fur 
10 Mung 
11 Udid 
12·0.Fulses 
13 T.Fulse~ 
14 F.Grains 
15 3.Cane 

. (Tonnes of gur) 
16 Cotton(Lint) 
17 G.Nut(Pods) 

Region III, Region IV 
Triennium Average Cen tered Avera;~e Teriennium Average Cen tered 
at. 1984-85 -at 
'fSf(5"2::63 '1'913'8:'09' 'f9'1s:..y§' and '1'90'2..:"'63 19"b3"..:b§' "f97S:'19'"' 

19'37-88 

Average. 
1984-85 

and 
1987-88 

- - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ -
11.12 
4.65 
5.32 
3.81 
2.47 
6.36 
3.82 
3.15 
5.30 

.2.05 
2.21 
1.73 
2.86 
3.72 

10.05 
1.79 
6.89 

8.45 
5.36 
2.23 
3.71 
2.59 
7.32' 
3.64 
3.35 
4.40 
2.03 
2.40 
1.99 
2.80 
3.56 

7.03. 
1.55 
6.08 

17.76 
10.28 
13.78 
4.29 
2.97 

11.46 
5.21 
3.51 
3.69 
2.65 
2.87 
2.31 
2.91 
4.94 

8.13 
2.93 
8.08 

13.27 
10.82 
12.47 
5.01 
2 .. 88 
• 9.67 
5.37 
4.82 
4.12 

2.58 
3.72 
5.23 

7.83 
2.24 

13.30 

11.87 
6.05 

10.52 
4.55 
2.24 
6.06 
6.57 
3.93 
7.11 
3.07 
3.27 
3.53 
4.28 
6.Z1 

7.25 
1.95 

10.4.3 

9.37 
6.72 
8.90 
4.63 
2;20 
5.69 
5.p3j 
3.64 
6.61 
3.06 
3.,30 
3.42 
4.04 
5.42 

7.41, 
2.25 
8.76 

18.25 
9.b3 . 

11.74 
4.77 
3.01 
9.31 
8.~5 
4.00 . 
8.08 
3.25 
3.31 
3.51 
4.31 
8.16 

9:02 
2.35 
8.81 

20.25 
10.53 
15A'3 
6.18 
2.91 

10.'}7 
10~53 
9.54 
5.50 
- ' 

3.02 
3.77 
9.50 

8.81 
2.46 

14.00 

- - - - - - -" - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(Contd. ) 



- - - - -- - - - - - - - - - . - - - - ~ - - - - - - ~ - - - - - - - - - - - - - - - -. . . 

. Sr. 
,No. 

Crops . 

-------'-
1 .Uce 
2 Wheat 
3 K.Jawar 
4 :~.Jawar 
5 'Bajra 
6 O.Cereals 
7 ··T. Cereals 
8 Gram 
9 Tur 
10 r.1ung 
11 Udid 
12 O.fulses 
13 T.Fulses 
14 F.Grains 

. _ ........ ~ •• _~ .. __ til?J!,.iE!}_.y.; .. _ .... "04 .... ____ _ 

Triennium Average Centered ~verage 
at. ...... _ ............. < ............. _ ......... 1984-85 
1962-63 1968-69 1978-79' and 

-- - - - - - - - - - - -
6.34 
4.23 
5.29 
5.36 
2.73 
2.31 
5,.12 
3.40 
3.44 
2, 62 
2.46 
2.41 

·2.-96 

4.65 
3.30 
6.18 
5. LI() 

3.22 
2.29 

'5.06 
. 2;65 
, 3.67 
2.62 
2.~0 
2,46 

11.86 
'8.19 

11".15 
6.49 
4.02 
7.90 
8'.26 
3'.44 

1987-88 - .... - - -
5.19 
7:04 

10.79 
5.52 
4.44 
7,'05 
7.'39 
3.50 

• 5.1'9 

15 S I Cane ( tonnes of 
16 Cotton(Lint)gQr) 

4~54 
4.01 
0.67 
.6.19 

2.79 
4.41 
6.91 
0.81 

6.41 

.4'.59 
3.11 
3.22 
2.96 
3.47 
6.96 
6.19 
1.04 
5.46 

3.63 
4,23 
6.56 
6.32 
1.20 
7.66 17 Glnut(Fods) 

"'~ .•. ~ ....... " ..... !:lE!ElJ.2.!l..y;J; •.•.. _ .••.. __ .•. _ .... _ .•.•. 
Teriennium Average Centered Average 
a.t. ....... ~ .. __ . _._ .• d. __ .. ~.:._ •• _ .••.•. _. __ 1984-85 
"962-63 1968-691978-79 and 

1987-88 
------------------

4.42 
4.38 
5.16 
5.27 
1,.79 
2.82 
4.94 
3.29 
9.48 
1'.87 
1~58 
1~ 78 
5.15 
4.99 
2.55 
0.70 
4.58 

4.54 
3.96 
6.79 

,·3.97 
2.80 

3.95 
6 .• Zl 
2..70 
6,.33 
1.76 
1.64 
1~83 
3~71 
5.67 
6.82 
0.82 
·6.23· 

9.17 
8;45 

10..67 
4~28 

4.07 
5.06 

10.06 
2.96 
7.31 
? 02 
2.55 
2.61 
4.32 -
8.55 
6.58 
0.85 
5.56 

4.92 
8.44 

12.29 
4.2e 
4 .. 49 
6.41 

11.50 
3.73 
7.80 

2.95 
4-.90 
9;06 
·7.58 
0.82 

5.47 

- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -. - - - - - - - - - - ~ - - -
(Contd. ) 



·Ta~~_~ .. U~_2Q , (Contd.) 

- - - - - - - - - - .. - - .. .. - - .. - - - - _. - - - - - - - - - - .. 
Region VII 

Sr. 
No. Crop Triennium Average Centered at Average 

1984-85 mld 
'1962"-03 '-1'908-":''"69 --'(978":'79- 1987-88 

- - - - _. - - - '- - .... - - - .. - - - - - .. - - - - --
1 Rice 9. 'Z1 9.51 11 .. 74 *6.98 
2 viheat 4.24 3.71 6.91 '6.99 
3 K.Jawer 3.79 5.78 8.30 4.95 
4 a.Jawar 4.37 4.22 4.87 3.99 

.5 Bajra 1.74 2.72 3.82 3.60 
6 O.Cereals ·3.14 3.05 5.90 5.87 

7 T.Cereals ·6.12 6.67 8.96 6.84 
8 Gr.:un 5.30 3.30 2.81 3.09 
9 fur 7.15 5.26 6.81 7.60 
10 Mung 2.47 1.52 1.81 
11 Udid 2.33 2.51 2 .. 52 
12 O.Fulscs 2.l14 2.24 2.21 2.71 
13 T.Fulses 3.96 3.14 3.57 4.48 
14 F • Grains 5.66 5.98 8.03 6.37 
15 . S • Cane (tonne? of 3.71 6.60 5.74 9.90 
·iJ gur, 
16 Cotton(Lint) . 0.54· 0.72 0.90 0.91 
17 G .Nu t( Pods) 5.90 5.83 6.84 7~13 

, -- - _ _ _ _ _ _ a_ _ ... _ _ _ _ _ _ _ _ _ ""'!'" ____ _ . _ _ _ _ _ _ _ ~_ 

* 'Production of rice .,,ras particularly bad(nearly half) in 1,984-35 and 
1937-83.compared to adjacent years but 'area was not much different. 

, . 

f-i 
\.rJ 
~ 



3. T.:ili llECO"iPO..;lTIOIr OF Gltmm1. 

3.1 In the didcus.sion 30 far, we analyzed the growth of fooa-

grain crops and three importa..'1 t non-foodgrain cropd by their 

changing contributions to the total, production and from th~ir 

compound gro~th rateJ of area production and. productivity. 

l!'or a gi'l,m crop grov:th in production was attributed ta the 
, 

grov,th in area and growth in productivity as teese two last 
/' 

ment i:med growth ra tea add, up to the compo'U...l'ld production grov-th 

rate but for. the interaction term. which is small when grov.th 

rated. are moderate as in the present case. In fact the exact 

relationship'is as follows: f01' 'thG production in the I current', 

i.a. t,...th year, 

,,:0(1+r~) t := it.o~1+ra) t Yo(1+ry): 

v.~1:ere ".0 : output of the given crop in the bade year 

Ao : area of the given crop in tILe baae year. 

Yo : 'yield or productivity per hectare for .the 
,given crop 

rc;,. rat an~ ry are tb.6" compound growtn rates 9f produc-. 
tion, area a..l'ld, productivity reapectivaly wi~~ la' r~-

p,reaent1I1g tl,"c base or ,initial ·time-point and It I the 

current O:;;lclld time-point I respectively. 

A~ ;;;'0 = i..ox Yo, the relatbn in tr.e base year, the a'tove-

mentioned equation. after cancelling ~o. Ao and Yo and,taking 

t-th root of both ~ides of the equation reduces t~ 
- , 

1 + rq= (1+ra)(1+ry )' ;' 

132 
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when rated are expresaed in percentage ter!lS t 

Ry+ 
.. Ra·Ry 

RCi= Ra+ -
100 

whereRq • Rat Ry are our uaua,l compound growth rates in terms 

of per cent per annum. It is eaay to see that the last term· 

representing interaction must be small indeed, for moderate 

growth ratea. 

3.2 The decomposition analysis, on the ot~er hand, introducea 

pricaa and one canconslder any number of crops together and 

try to find contritutions of various components a~art from.area, 

production, productivity like the crop-mix, regional. ahifta 

etc. The growth in value of agricultural production at con- -

stant prices, it is argued, can occur due to area increase 
. I _ 

alone or yield increase alone or due to change in crop-mix 

alond· r.ith crop-mix· char..ging in favour of high value crops and 

their v-~ious interactiona. 

This approach tl) a.,alysia of growth started with the 

pioneering article by Minhaa and Vaidyanathan (1965) followed 

by l~inhas (1966), Dharm lilarain (1977) and V1dya Sagar (1977, 

1980) • 

In the. present etud~r, we first attempt a multiplicative 

model, follodng Hinhas{l966). 1 Briefly i t can be expressed 
• 

as follows. 

= .. .. (1) 

, 
where 'tr.:.e ratio "f value of a given set of crl')pa in year 't'. 
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, . 
Vt , end y(;:ar '0', Vo at c:mstant basey~ar prices Pio can be 

expredsed as on the riLht hand side v,here in the year 't' 

Ci t= prJl?:)rtion of area UJ."'1der i th crop to total area 'If 

tbo set of crops \ 

Yit= yield per hectare .,f ith cr'Jp. 

2J C·tY·tp· giving U3 value per hectare ')ver all crops in the 
i 1,1 ,10 ' 

set (at base year prices) f')r the cur,rent year, with' similar 

interp~etati'Jn for the denominat~r of the right hand side of 

(1). This can further be expressed as 

liere the first fact:>!' gives us tne effect of 'pure' area change, 

the sacond gives us effect Ji 'pure' yield change (at b~se 

year crop-mix' and prices). the third fact')r gives effect of 

pure' clJ.ange in cr'Jp-mx at b~s;:; year yields and prices whereas 

the bracketed fact:>r is a 'product of two elements, i.e. the 

cr'Jp' pattern (Gffect) at fimd year yields and the inverse of 
. . .~ I.) i 

(effect) crJp pattern at base year yields' in th(. word;] flf 
, 

i6 'proponent (bracketed words n0t in the original) • This 

interacti'ln term is likely to be close t~ unity unle:H C~lalJge3 . . ; 
, f 

in yields between crflps differ verQ' signifi,cantly. 

The value rati~ is thu~ red'Jlved int~ four multiplica-
" 

tive fE'.ct'}TS depicting effects of area' change, yield change, 
l 

crop-mix change and interaction. ~ach factJI' is uni t'T when . . 
current '~Tear t is same as the base year f 0 f • li'or any 
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diffE:.rent 't' the value ratio i.3 expres.3cd 0.3 mu;t tiplication 

of f·JUX r::.tiJ.3 each indicating change aflt' years. If one 

usea the expJnential gr,)\\·th rateinatcad of the c:lmpound rate . , 

for each ratio, the-ec;.uati:m can be expreJsed as 

Vae 
rt 

·t..oe 
r1t r2t - 7"3t 

Y ~ 
v·o Y"e Ct "'0 :t. 

- -- . =-r;t Yo~r~!t 'V A- Yo Yo . Yte 0 :> 

where Yt = ~ ,CitYitPio' Yo= r; CioYi~li:>' the value of yields 
~ c.. 

per hectare, mentioned in,(l). 

Th~ last term standing fJr gr')wth rate r4 = -(r*+ r 2) in Which 

r* ~1d ri are expected to have opposite signs~ This·further 

give3 us 

The red~lution of value gr')wthrate a.3 addition ')f fourratea, 

represci1ting area effect, yield effc:::ct, crop-mix effect and 

inwraction respectively. 2 

3.3 This modc:::l is adopted for the entire period. 1960-61 to 

1988-89 in thefirat .insta.'1ce. fJr Maharaslltra a,p.d the results . '.. , .... . 

are displa:Tcd in Table 3.1. The total value growth rates 

are similar to. th')se obtained in·Chapter 1. but a~e slightl~T 

lo,,·er, being exponential and not clJmpoundgr':n·:th rated •. 

Further,as the last r:;w of thet;aUe indicates,we are able 

t') c')mbine most of·.the imp'Jrtant cr~ps and ~ke an. overall 



-

-
1. 

'Z. 

3. 

4 . 

5. 

-

:. :.tedolution 0:[" Value G-x'owth ::.ate into Vario1l;3 Cor;;ponent (}rowth ~tatea for 
L~ahal'a:'(j.tra .:itate (.;Intire :Perioc1J . 
(Initial time-point"-:-'-i.,-V";-l§6I-S'Z to 1~63-64, ~nG time-point$M. 1987-88 , 
1938-39, :':'.;:ponential Grovith L(ates "1", per cent; pt;;r a1l11lllil) . 

- ..., - - - - - ..., ,.. - - - - - - - - - - - - - - - - - - - - - -- - - - - -. - - - - -
Area .;If:fect Yield Dffect Crop-mix Interaction Total value 

:Jffect 
r 1 r· 

2 r3 ; r4 Total r - - - - - - - ..,; .... - - - - - - - - - - - - - - - - - - - - -: - -
Cereala O.'Z°51 1. 7305 O.0?63 0.0049 1. 96~3 

(10.42 (37.96) (1. 36) (0.25 ) (100.00 

Pulsea 1.188S 1.0739 0.2287 -0.0427 2.3888 
(47.'ZS) (44.96) (9.57) (-1.79) (100.00) 

Fo 0 d.gra_ins 0.3930 1.6460 0.('111 -0.0253 2.0~83 .. 
(1,9.37) . (81.15) (0.75 (-1. 27 (ioo.oo) 

·Juearcane 
. Gotton, - -0.2436 

O. 7°F 1.803'3 -O.32F 1.9412 
G-roundnut (-1"..55) (36.35 (9'L 93) . (-16.73 (100.00) 

Overall c 

(3 and 4 0.2517 1.3235 0.6233 -0.2023 1.9962 
together) (12.61) (65.30) (31. 23) (-10.13) (100.00) 

... - - - - - - -- - - - - - - - "" - - - - - - - - - -- - - - - - - - - -

- - - -

- -- -

I-' 
CN 
0\ 

- - - -
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as:~e;Jsmtnt.- as prices i)f base year- are intr~d:uced as weights. 

crt- may be m6nti:>ne.d r..ere the.t t1:J.~ cropa c,)vered here have a 

share 'J1 83 per cent.,f gras.s cropped area and 93 p.er cent of 

weightil in the official agricultulal pr')ductiJn index number 

in the triemliUIil 1567-70 and can be taken aa a good indicator 

Clf t~1f) 'overall' agriculture ~f tkle state.) Predictably, 81 

p<;r cent 'If growth in foodgrains can be attributed to yield 

(pr.oductivity) and 19 per cent t') area v.ith movement in favour 

of high-value foodgr~"ins having negligible c~ntributbn. But 

for pulses am')ng foodgrains, area effect and yield ef~ect are 

'Jn par, with 47 and 45 per cE;nt sbare 'Jf grov.th while cr')p-mix , 
effect accounta f'Jr 9 per- cent ahare. 

l"')n-fcndgraina graup of su.garcane-cotton-groundnut h~"s a 

a")m€:V~lc.t peculiar bchavi"lur. \I.i;th tl~e extensively gr':nm crl)ps 

of c')tton ind groundnut losing in area as noted in pre vi 'Jus 

chapters, additi"Jna to augarcane area with its negligible ahare" 

of total area are of noconaequence •. i~ negative growth compo

nent for 'area effect' contributes '-lB.55 per cent' t-o .growth 

w~ereas yield effect accounts for 35 per c~nt and crop-miX 

effect claim$a very high ahar~ of 53 per cent. Theaehigh 
• pbrcentagea are overeatimati.:ms due to two neg,ative contribu-

tions of e~ual_mp.gnitude for area and interaction factors but 

the prominence of the cr·op-mix effect unmiatakable. ;,hile 

c~tton-groundmit· dominate area cbangE..3, in crop-mix effect 

with lerze weightage t~'sugarcane, conaiatent additions to 

sugarcane area -dominate-and a large p,sitive proportion result3. 
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Thus 'at thE:: overall level, growth in Hahare.shtra' s agri

culture can be attributecl. to yicid effect (65 per cent), crop

mix effect (31 per cent.) area effect (13 per cent) and inter

action' (":'10 per cent). 

3.4 While c0vering the entire period, of three deca1es we 

naturally t'.d"pted pric;:) weights of triennium 1961-64; the 

begilming of the sixtiea. But it appears somewhat inappro

priate to use these dated weights. 30 we pursue this decompo

aition analysis f"r a curtailed period of 1967-70 triem1ium 

t~ the end-point of average 1987-88, 1988-89. Triennium 

1967-6~ to 1969-70 is also the base of official agricultural 

production. index numbers alla. tr!e'normality' i3 more or leds 

as.3uxed. 

In Ta·de 3.2 decomposition of growth rated ill pre3ented 

for thid period of about two decaded. ]'oodgrains t"tal value 

. growth rate improves to 2.71 pex cent (from 2 per cent in the 

previous table). and this is not wh0lly unexpec ted. :.e have 

already observed that sixties repreaenten Oltagnation-decline 

of the ..,tate's agriculture and rel!l:lv;>.l of "this period frIJm 

analysis rem!')ves the 'low' point .<'.t base"r initial point <'.nd 

this shIJuld re .. ult in's')mc rcducti"n in grf')wth r'3.te over the . 
period. On the::J teer hand, WlIatever gi')wth, that has occurred 

after· triennium 1967-70 is now attributed tIJ only two decade3 

rather than three as in the case IJf 'entire' peri?d and the 

growth rate maves upw·ard3. The combined effect is that fo')d

gre.ina and other components nw, sh'1~ higher gr!')wth rate-so 



• Ta;;le 3. '2 I 
• • 

::lesolution of Value Growth :'late into Va..~i.ou3 Com'Jonent Growth :!lates for 
Naharaslltra (1967-68 to IS88-89) • . . 
(Initial time-point avo 1967-98 to 1969-70. 3nd point avo 1987-88 ana 1983-89 
,,'ith e}cponentia1 growth rates 'I" per cent per annum) . . ". 

- - - - -- - - - -.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -. - - - -
.:.rea .Jffect Yield .:;)ffect Crop-mix Interaction Total value 

Jffect 
r1 r., 

" 
r3 r4 Total r 

- - - - - - - - - - ... - ... - - - - - - - - - -.. - - - - - - - - .. -
1- Cereals 0.'2861 2.2497 0.0599 -0.0'246 2.5711 

(11.13) (87.50) (3.33) (-0.96) (100.00) 

~. Pul,ses 0.9533 '2.1307 0:'2564 0.01~5 3.3481 
(23.45) (~> ,.') (7.66) (0.37) (100.00) , vU.O't 

3. Food.::raind 0.4274 '2.2934 0.0793 -0.0'204 '2. 71r5 
(15.74) (81.1O) (2.92) . (-0.75) (100.00. ~ 

~. 

4. 
'I) 

;.)u<:; arc an e • 
(Jotton, -0.1339 0.33~0 2.05)1 -0.2WZ 2.5211 
Gr9uudnut (-5.31. ) (32.60) (81.60 (-8.89) (100.00) 

5. Overall 
(3 a.id 4 0.30~3 1. ?LSO 0.7914 -O.l92S '2.6831 
toge ther) (ll.64 (65.5;3) (.30.17) (-7.34) (100.00) 

- - - - - - - - - - .. - .. .. -,'- - - -. - ~ - - - - - - - - - - - .. - - - - - - - - - - -
{Fote : .FoUl' i'ac tox ';;,ul tiplica ti'Ve model adopter} ) 
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But our present purp,')se is decomp').3iti:)l1 and the results 

are similar t) th')se obtained in Table 3.1. ' .... t the overall 

all-cr'Jps l~vel they arE: almost identical while for foodgraina 

yield effect is again Dver 80. per cent but ar~a effect is shade 

l')wer and crop-mix e,ffect i3 low at 3 per cent but n') longer 

completely insignifica..."lt. It ia f')r pulses that there are ;3'lme 

differences with area ~d yield effects no longer at par, but 

explaining 28 and 64 per cent vexiati'Jn respectively, yield 

effect n·')w prominent like cereals but not as much. 'Far' this 

peri'Jd of 1967-68 tJ.1988-89 we attempted an'Jther exercise in 

~hich we changed price weights from 1967-70 average to 1987-88 

and 1988-89 ·(the 'current' year) weights. heaults for all 
• 

the cr0p groups ure nearl,Y identical with factJr contributi :ms 

differing by not more than 2 t'J 3 per cent in every case 

(results n')t presented here f:)r want of space).- .~pparently 

thLl Pa.asche index approach leads to results n') diffar()nt 

from Laape,vres approach with base ycar weigh t in the aaae3a

IDont';)f gr')Vith ofl1aharaahtra,'s agriculture. 

3'.5 The area, yield <lIld crop-mix effects 'can als!) be resolved 
, . 

by additive models rather than a multiplicative m'Jde1 ~resen-

ted so far. iUnong the addi ti ve mode;ts, seven fact')r. model. 

by l<1inhas (1966) is attempte.d in the pre.ioJent study •. T'ais 

model can be dc.scribe'd as fOllow's. 3 

T~)tal value c bange V t- V 0 can. be expressed' as 

Vt- Va = ,.'f.t ~CitYitPio- Ao 1) CioYir'pio where suinruatirm is 
. t ~ 

')Ver allcr0ps and other variable3 are as in Secti'ln 3.2. 
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= (A')+~ i.O) ~ (Cio+~Cio).(Yio+:c. Yio ) Pi07AO~ CioYi-:'pio 

whtlre ~ i..o= J't-~;, A Yio= Yit~Yi? etc., sh)~dng change 

over base year. 

. 
+.6Ao2;Cio D,. YioP io + A io.o4L'.Cf~Yi-:.,P~0 

c c.' .,1.1 

+ J...)~.ll.Cio.6 YioPio +Aio.o~ClCi3YiJPio I 

< t 

Tho thr,,~ tr)rms in the firat line on the rigre t hand side of the 

a~uati)n indicate the area effect, the yield effect and the 

crop-mix?!' 'pattern' effect. The remaining fQur are the inter

acti')n terms, laat "f' which con.siders the interacti'lB between 

cha..l'1ge in area,change in yield and change. in cr-,p-;-mix t-,gethar. 

The interaction terms are expected .to be small. The percentage 

~bare8 t, changec value Vt-Vo (at constant base year prices) 

would indicate contributiona ofthesa seven factors and some of 

them can bG negative leading to negative percentages, o..:fact 

to be rememberee. in interpretation. 

The results of .this seven fact?r ad(1itivG ffi?dcl are pre

sented iIi Table 3.3 for peri'Jd starting ~\ith average 'Jf trie-

n.."1ium 1967-70 anc the re3ul ts can be compared wi thth0se: of 

Table 3.'2. On the wholE;) Vie fi~d a good agreement betwesn the 

tv.o as me.gni tudes br·oadly ae,ro(;. There is some noticeable 

difference f.:>r pulses, but the importance a~tributed t? fac

t)rs d)os n')t diff6r. Only in the interaction' term thtlr6 1s 

soma difforence." For example at the ?verall ·level, interac-' 

tion haa a negative 'contributi1n' 'Jf 7.34 per cent in 



, . 
JaHe 'k . .3 : 60ntri'bution~ ,of Various FactoI's to S-l'owth ,of .!.griculture 

(1967-68 to 1988-89) 
fox 

(Contributions in percentages) 

.Jffect 
------- -------------

,Cereals Pulses Foodgrains .:iugarcane, Ootton, 
Groundnut 

(3) (4) 
- - -. - - - ~ -"- - - - - - - ... -

1.,JU'ea 

2. Yield 

:3. _ prop-mix 

, ;Cpteractions 

S.81 

84.59 

1.81 

4. l~ea-Yi~ld 4.33 

5. J.:rea-Crop-roix 0.10 
, 

S. Yield-Crop-mix -0..15 

7. hrea~Yield-Crop-mix -0..0.1 

~11 In~eractions 
(4 to 7)' 4.79 

Tota~ 100 

- - - - - - - - - - - - - - -

55·83 

5.56 

11.40 

1.14 

3.2~ 

0.67 

15.49 

100 

- - - -
(lJote I Seven factors additive model adopted) 

12.45 

78.00 

6.73 

0.,19 

O.3~ 

0.03 

7.33 

100 

- - - - - -

-4.05 

27.38, 

77.73 

-0..71 

-2.00 

1.70 

-('\.04 

-1.05 

100 

- - - -'- -, -

I,ll crops 
(3) and (4) 
together 

-

.. 

.' 9.11 

59.15 

25.35 

3.63 

1.56 

1.;L3 

0.07 

6.39 

100, 

- - '-

...... 
.j>o. 

Iv 
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multiplicative model but a p03itive contribution ,of 6.39 per 

cent in the adcitive model. This happens because multiplica

tive model deals with ratios ane in fact second factor of the 

interaction term (at t~le overall level) had alarger negative 

growth rate than the positive growth rate in the first factor. 

But the same data give us all 4 interaction terms ad PQsitive 

in the ad~itive ·model. 

One Viouldprefer tr"e uultiplicative mOdel.for two reasons. 

Firstly, ttere are less number of factord involved and secondly 

becaru6 we also. get growth ratea for each factor (and for .each 

categoI"'j). On the other hand, attraction of the additive model 

is tl':.at it is more strai2.tltforward and although there art:) more 

interaction terms. the de are small in magnitulle and can be. 

clubbed together into fewer terms. Interpretation of ,inter

action terms is also easier than the one for multiplicative' 

model. 

3.6 If one goes to agro-climatic regions and applies the 

decomposition, what sort of reaults can be expected? First of 

all agro-cliula tic cone.it icns lead to spec ializa tion of oul ti va

tion of crops and effecti'3 of various i'actorsare not likel.y to 

be of similar magnitudes. ~,e have used the four.factormulti

plicative model, for the regions ~d the re.3ults are preaented 

in Tables 3.4 to 3.10. Yield factor does 'dominate evervwhere . . 
but in Regions II, III, IV and V where sugarcane cultivation 

, ' 

i.3 increasing, crop-mix effect is highly noticea1::le in the 

group aU@.e>.rcane-c.otton-groul1dnut and reflects at the overall 



: :',e.,JQlution of Value ':!rov.th ~:la te into Various 0omponent '7'rov'th Ita te for :Period 
1867-68 to 1937-83 for Region-I. 
(Initial time point: l.v. E67-68 to 1969-70, ::End time point: Av. 1994-85 and 
1987-88) . , 
(.8xponential Growth' ~:ates 'r'. per cent per 'annum) , . ----.;..- - - - - - - - - - - - - - ... - - - - - - - - - .... - - - - - - - - -- ~-

.Sr.- Crop· 
No~ 

.~ea effect Yi€ld effect Crop-mix, 
effect 

r3 

In terac tion Total value 

Total r 
- - - - - - - - -, - - - - - - - - - .... - - - - - - .... - - - - - - -

1. Cereala 

2. Pulses Q 

3. ]'()odgrains 

4. ~U£arc~~e,Cotton, 
Grounduut * 

0.3098 
(1~.33) 

1.3775 
(75.77) 

0.4017 
(16.63) 

, . 
5. Overall 0.4197 

.{3 ~'1d 4 together) (17.47) 

1.8655 
(77.27 ) 

0.4375 
('23.4~) 

1.8431 
(76.52) 

1.8085 
(75.29) 

0.c?41 
(S.~8) 

0.0062 
(0.30) 

0.1333 
(6.36) 

\ 

0.1'245 
(5.18) 

0.0151 
(0.63) 

0.010S 
(0.5'2) 

0.0107 
(0.45) 

0.0495 
(c.07) 

2.4149 
(100.00) 

, 2.08'20 
(100.00) 

''2.4087 
(100.00) 

., 40?"-~. _-.I 

(100.00) 

----------------------------- - - - -
@ Ver:r small area al1d production. 
* The3e crops have ·ver.'! dlnall area, 

and hence not presented. 
givinG inordinately larEe growth rate:> and perce~ tagea 

• 



:. Leaolution of Value Growth l'tate into Various Component Gro,'ith Rate for Period 
1967-68 to 1987-89 'for i(e~i'On-II. 
(Initial time point :: ;,.v. 1957-6'8 to196~-70. ";;l".d time point: i.'v. 1984-85 a,,~d 

j. ".-,1987-88) , " " 
(..:ixpollential G,ro\'th !tate.) 'r', per cent pel' annum)' 

'1 ' 
'"- - - - - .... - -, - - - - - - -- -

~r. Crop 
No. 

1. Cereals 

2. Pulses 
. ~ . 

3 .• Poodgrains 

4. 3uearcane,Cotton, 
Groundnut 

5. Overall 
(3 ai1d 4 together) 

Ji.re'a effec t 

0.8145 
('a8.66) 

'-O.070G 
(-5.29) 

0.6394 
(1:3.03) , 

-0.5565 
(-16.57) 

0.3780 
(13 .13)' 

.-

Yiel6. effect 

-.- - - -

1.8783 
(66.0S) 

0.9916 
(74.67) 

1. 7022 
(56.63) 

0.029~ 
(0.87) 

1.0952 
(38.04) 

--- .... _- - .~:- ~ - - - - - ~ - - - - - -

Grop-mix 
effect 

r3 " 

-------
Interaction 

--------
Total, value 

Total r 
- - - - - - - - -' - -.- - - - - -".-. - ... -

0.1381 
(4~86) 

0.3.338 
('~8. 90) , 

,0.1842 
(7.21) 

,4.2983 
(189.73) 

1. 7870 
(62,07) , 

0.0116 
(0.41) 

O.O~27 
(1.71) 

0.O~~8 
(1.13) 

-0.4319 
(-1~.94) 

-0.3812 
(-1.3.24) 

i ' 2.8tf26 
, (100.00) 

1.3279 
(100.CO) 

,2.5546 
(:\:OQ.OO) 
•• " r 

, '3.339, 
(100:00) 

2.8790 
'~100:00) 

" - - - -' .... '- - --
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Table 3.6 I Resolution of Value Growth Rate into Various Growth 
Rate for Period 1967-68 to 1987-88 for Region-III 
(Initial time point : AV.1967-68 to 1969-70, End 
time point '·Av. 1984-85 and 1987-88) 
(Exponential Growth Rate s tr", pE'r c~nt per annum) 

- - - - - - - - -- - - - .... - - - - - - - - - - - - - - - - - -
Sr. . crop Area Yield Crop-mix Inter- Total 
No. effect effect effect action 'value 

r 1 r 2 r3 r4 Total r 

- - - - - - - - - - - - - - - - - - - - - - - - --
1. cer~als 0.2603 1.8875 0.2110 0.2470 . 2.6058 

(9.99) ·(72.44) (8.10) ,(9.48) (100.00) 

~ 

2. Pulses -1.2930 0.8676 0.0363 0.4505 0.0614 
(- ) (- ) (-) (-) (-)* 

3. Foodgrains 0.1258 1.7551 0.132) 0.2970 2.3106 
(5.44) (75.96) (5.74 (12.85) (100.00) 

4. S.6ane, 
cotton, -0.4154 1.2952 2.7921 -0.3474 3.3245 
Groundnut . :(-12.50) <38.96) (83.99) (-10.45) (100.00) 

5. Overall 
<3 and 4 .0.0856 1.5194 1.3765 -0.1188 2.8627 

. together). (2.99) (53.08)' (48.08 (-4.15) (100.00) 

-------- - - - - - - - - - - - - - ------ - - - - -
* With pulse value growth rate near zero, perc~ntages not 

calculated being inordinately high •.. 
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Table ,3.Z , .. ResOlution or Value Growtn Rate into Various , \ 

.;- COmponent; Growth. R~te f.or Period 1967..;.68 'to 
1987-88 for Region IV ..... . 
O:nit1a:l t1m~ point: Av. 1967,,:,68 W 1969-70, 
End time point: Av·. 1981>-85 :and 1ge7"'e8) . 

. : (Expon~ntial Growth Rates Ir', Peer ',ent per annum) 

- .- .• -- - - -. -' _ - - - - ..... - - - •. - - - - - - - ~. """t - _ .- --" - - - -

Sr • . . crop Area Yieid crop-mix Inter- Total. 
No. -effect. effect" effect action value 

r
1 

r 2 . r3 'r4 Total r 
- _. - - - - - - - - - - - - - - - - - - - - - - - - - - -
·1. _cereals 0-5'341 3.3942 -0.1523; -0.1548 3.6212 

(14.75) (93.73)- (-4.21) (-4.27) (100.-00) 

- 2. Pulses 1.3269 
(156.97)-

3. Foodgrains 0.6481 
. (19.46) 

4. S.Cane, 
cotton, < -" 0.1197. 
Groundnut ' , "0.73>. 

5. Overall 
(3 and 4 . . 0.5428. 
together) ',: (16.7Q)· 

-0.5043 -0.2375 0.2602~_ 0.8453 
(-59.66)- (-28.10) (30.78) (100.00) 

- .. :. -, -

3.0181 "'0.1697 ' -0.1655 3.331 
(90.61) (-5.10~ (-4.97) - (100.00) 

1,4758- , 1.789 -0.1795 J.205 
(46.05J· (55.82) (-5.1)0) (100.00) 

2.0754 0.895J -0.2631 3.2504 
(63.8~Y (27.55) (-8.10) (100,00) 

-

'''-~'---'~'--' -" -"- . .- .- -'- - - - - _.- - - - -. - -.. .. - -.- - - - - - -~r _ .~, 
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Table' 3,'8. ~~Resol,utiolJ. 0.f"Ve.1ue- Growth Rates into Various 
. , component Growth'"Ratp"for Period 1967-68 to 

i .., 1 ~87-88,for RE'gion~ V" ' •. 
. ~,(1:n1t1a~t:i.lDep<?iQt': ,AV. :1967-68 to 1969-70, 

EIld ~~me,point . ~,. AV,~ ~984-85and 1987-88) , 
(BxpOriE'ntia1'Growth Rates, 'r', per ('E'nt pE'r annum) 

- - ... - - --
Sr. 
No. 

f'!rop 

- - - - - - -
1. CF!r,ea1s 

2. 1?ulses 

, 

- - -.- - - - - -1- - - - - - - - - - ~ - - - - -
i..rE'~' ~ . Yield ,'Crop-mi,xlntpr
~ffect , . effect ,effpct action 

.: t .. r 2' ~3 ._,~. r 4 
- - - - - - - - - - - - - - - - - - - -

0.9152' 2.0361 0.8920 -0.0021 
(23.83)' (53.01) (23.22) (-0.06) 

0.238) 2.2703 1.19~ '. 0.0178 
(6~43 (61.07) (32.03 ' (0.48) 

'Total 
value 
Total r 

- - - - -
3.8412 

(100.00) 
. \ 

3.7175 
(100.00) 

3. Foodgrains" ' 0. 728) 2.1001 0.9511, -0.0008 3.7791 
(19.28 (55.57) (25.17) . (-0.02) (100.OU) 

4.:'·S~eane, . 
: " Gotton, '. ' 

Groundnut 

5 .. ·0yerall 
,(3 and 1j. 

together) 

. , 

-1.2055 'O~S6~6' . 2.9563 
. 

-0.4681 2.1475 (-56.14) (40.27) , (137.68) , (-21.80) (100.00 

0.3374 1.6663 1.3693' -0.1541 3.2189 
(10.48)'(51.77) (42.54)' (-4.79)' (1oo.or) 

.. . ,- .... --------------------------------
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Table 3.9 : Resolution of Value Growth Rate into Various 
" ,:Component Growth Rate for Period 1967-68 to 

'1987-88 for Region VI . . 
(Init1altime pOint: Av •. 1967-68 to 1969-70, 

. End time point; Av •. 1984-85 and 1987-88) 
(Exporientia1: Growth Rates ~r.l, p",r cli'nt Per annum) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Sr. Crope .. .. Area Yield Crop-mix.' Inter-; . Total 
No. effect .. effect effect action value.' 

r
1 

r 2 r3 r 4 
Total r 

- - -- - - - - - - - - .- - - - - -. - - - - - - - - - - - -

1. Cereals -0.4700 3.4191 -0.0151 -0.0214 2.9126 
(-1,6.14) (117.39) (-0.52) (-0.73) (100.00) 

( 

-0.0514 2. Pulses 3.1934 I.5808 0.0053 4.728 
'. (67.54)· <33.43) (-1.09) (O.ll) (100.0P.) 

3. Foodgrains 0.6305 . 3.0016 '0.0537 -0.2505 3.4353 
(18.35)· (87.38) (I.56) (-7.29) ·(190.0.0) 

4. S. Cbne, 
cotton, 0.3130 -0.0681 -0.0339 0.0642. . . q. 27.52 
Groundnut (H3.74) (-24.75) (-12.32) (23.33) 0"99. 00) 

5. Overall 
. <3 and 4 0.4826 1.938~ 0.0396 -0.1144 2.346) 

together)' (20.57) (82.62 , (I.69) (;"4.87) . ,(1.00.00 

- - -.- - - - - - - - - ... - - - - - - - ------- - - -
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Table 3.10 , Resolut1onof Value Growth Rate 1ntoVar1ous 
(' - Component -Growth Ratefor-'Period"1967-68 to 

- 1987""88 for Region vn ._, -- - -
(Initial time point : AV. 1967-68 ,to 1969-70, 

-' End time pOint; Av. 198Lj.-85' and 1987-86) 
~ExpOneI1'1:ibl Growth RatE'S - Ir~ p .. r c.>nt per annum) 

- - - - - - - - - -" - - - - - - - - - - - - - - - - - -
Sr-.' 
N:>. 

crop Area 
; effect 

r,1 

, -Yield 
effect 

r 2 

Crop-mix Inter-
effect -action 

r 3. r4 

'Total. 
value 
Total'r 

~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1. Cereals 

2. Pulses 

3. F?Odgrains 

4. S.cane, 
-- Gotton, 

Groundnut 

'f. Overall 
- (1 to 4 
:together) . . 

-0.3580 -0.3921 0.2517-0.4512 ~0.9496 
07.70) (41.29) (-26.51)- (47.51) (100.00) 

-0.1664 
(-7.80) 

1.4878 0.7549 
(69.73)- (35.38) 

0.0575 2.1338 -
(2.69) (100.00) 

-0.3205-0.1190 
(70.02), (26.00) 

0.3063 -0.3245 -0.4577 
(-66.-92) (70.90) (100.00) 

-0.2598 
- . (i07~ 36) 

0.0875 
(5.91) 

-0.0892 1.4812 
(-6.02) (100.00) 

0.0490 0.2597 -0.2909 -0.242 
(100. ,)0) (-20.25)' _ (-107031) (120.21) 

- - - -. ~ - - - - - - ,'- - - - - - - - - - - - - - --- - - - ~ -
(As the end-point years.are particularly adverse forthp ma~n 
rice crop, value growth rates for cereals, foodgrains and 
overall category are negative, resulting in awkwardly large 
negative-positive contribut1ons.) 
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level also. In Regions I and VII where rice crop dominates, 

the results for the ,latter region are peculiar as the end 

p8riod for regionwise analysis of average~984-85 and'1987-88 ,. .. . 

is especially bad for this region. Region I on the other hand 

provides a more or less normal picture but one can sense th~ 

problems tba t may arise due to dominance of'One or two crops 

a,"ldits absence' for other crops, in a decomposition problem. 

In Region I of Konkan area sugarcane~cotton-groundnut group 

being insignificant in area, inordinately high positive and, 

negative percentages result and we have not presented contri

bU,tions in this group in the ta'cle to avoid cluttering the , 

analysis ~.i th unnecessary details. 

Resul ts for l~egion VI of 4;.mraoti may also be noted., The . 
relevant table (JlTo., 3.9) reveals that 'total' or value growth 

rate is 2.91 per cent per annum on account of productivity 

(groVYth rate 3.42 p0rc.:mt) only, all other effectQ' having 

10'i negative growth rates. For pulses area gro\'ith rate and 

h,mce area effect is very lar€,e (66 per cent) and yield' 

effect is only half (33 p'er ·cent). These results are consis-

tent wi th what we observed in Chapter 2. Thus one can conClude 

that the regional analysiSia consistent,with state reaults 

but dominance of same crops in the regil)~s can yield results 

I'''hich appear samewhat peculiex. But "then as one goes' to 

didaggregate levels, such results with 39me peculiarities 

are expected in an," analysis. 

3.7 Apart from treating region as a separate entity and 



lSi 

Now 

= seven fact~r3 as in Sectinn 3.5. 

But D Yio= Yit-Yio 

= ~ di.~tYist- 1i disoYiso 

= .f (diso+ I::. diso ) (Yiso7 a. Yiso ) 

In the seven factJrs obtained in 5(:ction 3.5 ii' we sub-

stitute 

Vt· -v o =L).i..o ~ CioYiol'io+Ao 'EI: CiodisoAYiso 
. . l S _ 

+ Ao 4' 2 Cio l:J,. dis oY is 'J+Ao ~~ CioY i~P io 
, 5 . . I.. '. 

+ eleven interaction terms. 

The fir s t f'Jur tert,s on the r igh t hand s ide of· the ec;,ua

tbn are respectively area effect, yield effect, location 

effect and crop-mix effect respectively, f'Jlloved by eleven 

te:nms. 3ix of these eJ..even terms sh')w interac.tion of two 

effecta,,4 terina sh1>W interacti:m ')f 3 effecta and one term 

show,·) interaction ·)f all 4 effecta. Here third terrr. in the 

eq,uati:m vnuld sh,)w affect of change3 in regional 3hares of 

each cr'op tJ i3tate area of thc'.t crJp and hence bring ::nl.t the 

'location effect'. 

Since this involves regiJna to the 'analysis, our timc-

pl:lrbd cwcr{;d is from. triennium 1967-68 to 1969-70. to 



applying the decomposition analysis, one can introduce 'loca

tion' aa an effect and' incorporate tha t into an~dditive modeL 

Using the busic idea from :iJharm I\farain (1977) wherd location 

effect i:3 -introduced in decomposition of productivity of a 

group of crops into crop-mix effect. yield effect, location, 

effect and int&raction, Vie sat up an extension of additive 

modal .of Linhas (1965) to decompose change in value into area 

effect, yield effect, crop-mix effect and 'location' effect 

and other various interactions (11 in number). This runs int') 

15 factors but tho eleven interactions are expected to be small 

and can be regrouped to a lesser number. 1e also use sugges

tions from Vid~Ta Sagar (1980). V.e undertake this exercise for 

foodgrain.3 only for brevit~T. Using SOIlle of. the notation from 

Dharm Narain (1977) a.'3 : 

Aistl i.rea under ith crop in 8th region (for t-th year) 

P~oportion of area under ith crop in 

sth regi6n to total area under that crop 

for the 3tate. 
II 

Yist= Yield of ith crop for ath region (for t-th year) 

Y· t • Yield of ith crop for entire .:itate . 1. • 

Pit • Price of ith crop in t-th year • 

Cit • :2roportior. of ith crop t? all cropa area of the • 

State 

V
t 

: Value of crops at c')nstant (base year) prices. 

jimilnr notation for br~e period ,,)r. 
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(avera§e of) ;1.984-85 and 1987-88 as de.s.cribed at the beginning 

nf Chapt.er2. The results f1:r-l~odgrain3 are presented in 

Table 3.11. Here we see tha.t. yiEJld effect still d?minates 

(65 per .cent) [')llowed b.7 area' (16 per cent), cr')p-mix (4 per 

cent} ~~d finally l0cati')n (2 per cent). l~th?ugh lo~ation 

shift d1es n"t emerge a.s a factor of any significance, one can 

draw an important conclusion that the agr1-climatic regi')ns 
• 

are trulyheter')geneClus ancl not much .shift ')ccurs between re-

gions·for crJps. 

}POOTNOTSS 

1 The meth1d.of presentatiJn.is ours and any shart

comings are also ours. 

-2 Vas of exponential rates results in only Jne inter

ac tion . term. If we had used compound gr~",.th ra tea, there 

v<'Culd.be 11 interaction terms. 

3v;ith same qualif ica ti')n as in 1. 

F:EFEREl'C31 

Minhas, B.::>. and 1' ... Vaid~ranathan (1965), ~Gr?v.th?f Cr0p 

'Output in India 1951-54 t1 1956-61: !n .\nalysis by 

Component Elements I, Journal)f the Indian S')cictv of 

l .. gr:i!cultural 3tati:3tics, Vol. 17, N:l. 2, December, 

pp. ?30-252. 
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Table 3.11 : Results of thp Extended Version of the Seven Factor 
~~el (Section 3.5) to Include Location Effe('t for 
the state (1967-68 to 1987-88) 

- "" 

1. 

3. 

4. 

5. 
6. 

8. 

10. 

11. 

12. 

13. 

14. 

15. 

(Initial time point avo .1967-68 to 1969-70, End 
loint Av.1984-85 and 1987-88) 

~ - - - - - - - - - -"- "!"O - - --------
Effact % share - - - ~ -"- - - - - - - - - - - - - - ~ - - - -- - - - -

Area 

Yield 

Crop-mix 

Location shift 

Area-Yield 

Area-croLimix 

Area-locatio •• 

Yield - crop mix 

Yield - location 

crop mix - location 

Area-yield - c.mix 

Area-yield - location 

Area-c.mix - location 

Yield-c.mix - location 

Ar~a-yiald • c.mix - location 

15.69-

65.82 

4.34 

2.05 

5.02 

0.33 

0.16 

2.36 

3.63 

-0.004 

0.18 

0.28 

-Neg. 

0.13 

0.'01 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
All terms 100.00 

- - - - - - - - - - - - - - -- - - - - - - - - - - -



156 

Minhas, B. -i. (1966), 'Rapporteur' ,all-epdt:t'Jil 1,jea-.3urement of 
.' . .:. . ...• 

. i.gricUl tur~1. Growth,} C1)nfeI'el1c~ Nu,m1:~r, InCl.bn J·:lUrnal 
.. - . . 

-'. ' 
:.')f !.gricultural 3c')mmics, Vol. 21', ·Och.-Dcc., :tho 4. 

],Tarain Dharm (1977), .' Growth ·,)f Productivity in India."l :.gricul-

tUre I' Inc.ian J'lurnal ~f Agricultural Econ'lmics, Vol. 3~, 
\ - \ 

J10. 2, Jan.-Harch, pp. 1-5~. 
I 

Sagar Vidya (1977) " 'A Component l.nalysi.3 ')f the Gr'lwth 'If 

i.gricultural PndUctivity in ,~~ajasthan :1955-71 tJ 
. . 

. '. 
1969-74,' Indian Journ2.1 ')f i.gricultuTal Ec.:molllic3, 

Vol. 3~, H'J. 1, Jan.-March. 

(1980), 'DecDmpositi')n of GI'owth Trends and C.,rtain 
'. . t 

Related Issue.3,' Indian J·mrnal ?fAzticultural 3cop?m i c.3, 

V'll. 35, No.2, 1.prii..,..June. p 
p. 



4. SUMMARY AND r.ONr.LUSIQN 

If.l The 'prl'sEmt'study covering a per10d of 29 Ylilars fr9m 

1960-61 tries to assess the growth of foodgrains production in 

tne ' state. Between censuses 1961 'and 1991, population has, 

nearly doubledwhereasfoodgrainsproduction has less than , 

doubled itself with respective compound growth rates of 2.32 

and '2.05 per 'cent per annum. Although growth in foodgrains pro

duction is lagging behind the pop'ulatlon growth, for drought

prone poorly irrigated ,state, the foodgrains growth rate is not 

entirely unl?atisfactory. The study looks at crops and regions 

in which this growth has taken place by selecting time points' 

based on triennium averages identifying the, sixties, the seven

ties and the dghUes by a,":oiding [unusual' years which ar,e 

rather ,prominent so that one can get at the underlying trend 

which 1s the result of the human effort. (Section 1.1 to 1.3). ' 

'Afj a first step~ entire period analysis based on iniUal 

,and end time-points 'is undertaken and with ~hls background, the 

decadewise details are presented. ,The entire period analysis 

reveals that the second largest ,grown crop of khar1t jowiirhas 

,a good growth rate of about 3 per ct'lnt p.a. in spite of being 

ra:l,nfed and this growth' is, due to productivity increases from 

hybridization of thi s crop. " But' 'thi s 'success' fa accompanied, by , 

the stagnancy iIi the most 'widely grown and somewhat bet~er 

irrigated crop of rabi jowarwith'its' production growth rate of' 

just' 0.58 percent p.a.' Rabi jowar is ,an excellent source of' 

157 
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fodder and hybrid varieties satisfying this. need have not been 

successful and production and.produr.-tivi~y of this crop stagnate. 

Success1'ul.development and adoption of hybrid varieties for this 

widely grown crop would be a breakthrough for Maharashtra IS 

, 
agriculture. Next to khar1f· jQwar,' rice ,followed by wheat and 

bajr.a ·are· the major contributors to production increases. wbile 

1!'.>ic.e.,bas'.amodestgrowth rate of 1.67 .per cent p.a.,whe'st and' 

ba-.tr'a .have' growth ratE's of.2.89 and 2.49 perce-nt respectively. 

;ThC'.,growth in the former of thE'setw,ocropsis due to cOnstant 

increases in irl"igat,ed ~rea and reductio·ns in rainted areas, 

but growth 'in the latter ,is 'practically without irrigation and 

-nence more noteworthy. Cereals togethEr register a growth rate 

of 1.98 -PE'l'c<:nt .but pulses cOnstituting about 13 per Cf'nt of 

foodgraips P'roduction, have· a bF.tter growth rate of 2.47 . per 

(l!ent . which _ ia. heartening·considl?ring the stagnancy or' declines 

at the "all -India level. ProdUctivity gsinshave oc-curred for 

kharif jowar, wheat, rice, g'ramand groundnut with ('ereals 

prodUction rising froin·5.47 to 8.90 qUintals/ha and pulses !'rom 

2.60 'to nearly 4 quintals. -To avoid analysing growth, of f'ood

grains in isolation~ three main non-f'oodgrain'crops of sugarcane, 

cOtton and groundnut ,are also cOv.ered. Sugarcane· has a good 

growth rate of 3.77 per c~nt. p~a. bitt. entirely on account of 

arEa with . cOtton 'and groundnut registering poor' growth ratE's of 

less than half a' per cent. -Sugarcane'.~rG)p witl') it 9 Ie sa than ;2 

per:C€'nt· are,a"cOverage is the'leadtng crop,in the state as it 

has a huge irrigation requirement of 4 to 5 times any cereal 

and productivity stagnation for the crop is an unwelcome 
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• feature. Index numbers based analysi.s also reveals similar re

sults. (Sections 1.4 to 1.6)~ 
- , 

"4.2 The -decadewisegrowth ratesreveal.stagnancy ·in the 

sixties, excellent growth i;n. the seventie s and ,slowing -.down of 

the growth process in the eighties. Major . growth crops of 

kharif jowar, wheat and rice .all show th~spattern, only 'excep

tions being baj ra .andpulses. In general,. a .plateau situation 

ap~ears to.he developing as hybridization of khari~ jowar is 

nearly C'Omplete as wheat irrigation ('omponent has ("rossed the 

5'0 per cp.nt mark and as rice has area limitations. Growth of 

the seventies is not bei~ sustained in the ~ighties. This 

slOWing down is also true for sugarcane and ('otton 'although 

groundnut has an upsurge in the eighties due to the advent of 

fully irrigated summer groundnut~· This levelling of foodgrains 

prod·uc.-tion trend can be pr~vented with cOnti nuous development_ 
• 

of better varieties forkMrif jowar and development and. adop

tion of rabi jowar vadetieswith good fodder yield •. Along 
. i 

with this development, .massi ve adoption of d~y land farming 

ttchniques is urgently needed with the limited irrigation 

. endOWment 'of the state. 

Regarding irrigation, it is to be noted that- theirriga

tion proportion (gro~s irrigated area/gross ('ropped area) has

fncreased . slowly from 6.68 per- ~ent· in the initial period, to 

12 .• 05 by mid-eighties and by the end of. eightiE's it is 14.18 

per cent. Further this proportion is not likely to E'xcE'ed 30 . 

per cent ·even after all. the' potential is exploited. The nature 
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and utilisation of this s~arce resour~e ne~ds to be looked into. 

In absolute terms wh~at, ri~e, rabi'jowar and sugarcane have 

large irrigated areas in that 6rder. But irrigated rice is 

really suppl.ementary· tank irrigation in Vidarbha where pro

ductivity is lower. than in rainfed Konkan rice area while 

irrigated rabi,jowar appears to be profe~tive as the 8' to 10 
, ' 

per cent irrigation for that crop has not affected the yield 

which is between ~ and 5 quintals per be~tare. In case of 

wheat there are clear indications of preference for irrigated 

wheat. About 20 per c~nt of foodgrains produ~tion is protp~tpd 

by irrigation but for wheat, more than 75 pf'r ~.,nt produ~tion 

is protected by irrigation. There is growth of irrigated gram 

among pulses with some productivity gains but even with irri

gated proportion of the crop in~reasing from 9 to 20 per cent 

the y:ield level remains around ~ qUintals/ha, below that for 
, 

rainfed kharif tUr. . Thus barring wheat, impact of irrigation 

on foodgrains production is rather weak. On the other hand 

sugarcane grown-on just 2 per cent of cropped area has a highly 
• 

disproportionate share in irrigation water. Given the irrigat

ed cropping pattern, if we use irrigation requirements of 

various foodgrains 'crops and sugarcane, the ratio of food

grains : sugarcane in terms of estimated irrigation water use'd 

increases from 5l:~9 at the beginning of the period to '+3:57 
/ , 

by' th<':l end of the period. Withfoodgrains cOvering 68 to 70 

per cent of cropped, area the' inequity in water use is dearly 

brought out. In the two sugarcane tracts one of which is 



161 
.. ' 

drought prone" the ratio is as advprse as 38:62 and 22:78. 
. . .. I 

' .. , 

(Se~tions 1~7 to 1.9). . . ... 
, 

4.3 FOr the' analysis of growth in ~he agro-climatic regions 

of the state, th~re .is a change in the end point of the period 

because at the time of analysis detailed districtwise. data' for 

1988-89 were not ava'ilable. We are forced to take average ot 

two years 1984-85 and 1987-88 as the e~dpoint because i985-86 

and 1986-87 are again lunusual l years with. lower production of 

foodgrains. wben state level. analysis 1s undertaken with tht"s' 

changed end pOint, growth rate for cereals remains uncbanged' 

but that' foodgrains marg,inally reduces'from 2.05 to 1.95 per 

cent p.a. on oceount of pulSes growth rate reducing from 2.47 

to 1.73 per cent. But the pattern and the decadewise trends 

remain the same. 

Seven agro-climatic regions' are identified. These are' 

KOnkan which C'Overs the cO'astal area' with rice and na('hani 

a s the, main crop s, Na sik region ('Overing north-we'stern' part s 
I 

with bajra, wheat,kharif jowar and frui't' crops like banana, 

grapes etc. 

and Solapur, 

Pune rl'gion of thrFe districts of Ah!l1ednagar~ Pune 

the drought p~one 'b'ut traditionally i'rrigated 

area, with bajra, rabi' jowar and sugarcarie crops. Fourth 
. . .., ". ~. , ' . - \.. " . ." " . " .. , 

region is that of ,Kolhapur cOvering three districts repr'esent-' . , 

ing fertile western Ma~hara~htra with kharif" jowar 'rice, bajra 
, " 

and. sugarcane., Marathwada or Aurangatiad region 1s thFfiftn , , 
,region with. it's seven."dlstrlets r~pr~~enting lowbuta~sured' 

rainfallar;~"~i~h kha~'1f'jowar, rabi'jOwar puise~and~tton. 



Sixth region is the cOtton and kharH jawai' tra('t of Wf'st 

V1darbha, 'eott.on ('Overin~ 42 per cpnt arid kharif j.owar rOvf'ri ng 

30 per cent of ~ts cropped area. This region has also good tur 

. area. Seventh re4':,ion is that of eas't Viclarbha C'Overing four 

distri.('ts with'major rice area, with kharif jowar and pulses. 

(Sections 2.1 and 2.2). 

4.4 KharH jowar, th~ 'growth-crop!, is mainly in Region V 

of Marathwada and Region VI of Amraoti and in these. major areas 

the. growth rates' are excellent, being over 4 pE'r cent p.a. 

'Because these, major areas are having high growth rates, the 
" 

absolute "additional contributions are also very large thf're. 

In the lattpr rf'gion, the production in(,rease is only on acC'Ount 

of productivity and,sheer hybridization appears to be respons

ible for '\;he growth., In other regions, area under kharif jowar 

has alsq increased" probably at the cost of groundnut and . : . 

('otton crops. The deradewise ana1ysisreveals that good growth 

in seventies and stagnaney in the eighties matches with the' 

g~riE'ral pattern, but the state rate for sixties,'is also good 

2. 20 per cent p,' a .• on acc'ount good sixtip s in the two major ' 

regions mentioned above ... The more widely grown but· stagnant 

rab! jowar is'mC:inly in tWo ~reas viz. drought prone Region III 

~f Pune and th",t·ofMarathwada (RegiohV) with its assured rain

fall'. In the former'there is modest growth of 1.19 per cent 

'p~a. but the latter has ~lmost no growth. Area under the crop' 

ha slilcreased in: the~e regiorisbut: in other minor regions, 

rabi jowir has lost area to gram and other rab! ,pulses. In 
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decadewise, analysi,s, after peavy losses in sixUI"s we have . . . . 

pettE'r ~r0wth in the' seventiE's followed bymoderat.e growth in 

the eigh'ties at the state levef'on acc-ount of Pune Region only, . .., .. 
due to area increases. 

Othf'r growtp crops of,' rice and what are,taken up next. 

Ric-e has modest growth rate 1.04 per cent p! a. and the, J:'egion" 

wise analysis reveds that; while most of the irrigated· area is 

in Nagpur' region (Region VII) the productivity there is lower :- . '. 

than in. thE;! other major region of Konkan (Region I L which is 

without irrigation. Tnus the irrigation in Region VII is 
; ~. . 

supplementary, beingtai'lk irrigat!.on. Therp.glonwise analysis 

also reveals that the selected end point years or 19EIt-85 apd, 

1ge7~88 were especially bad for riC'e in that region an.d 11; 

fact the growth rate can be fairly, assessed at 1.5'3 pel' cent 

p.a. instead or-0.81t per c.-tit p.a. obtain~d fOI'that region. 

Decadewise analysis follows thegener,al pattern but rather high 
... 
state level negative .growth rate would' transform to O.20'per , 

cent p.a. indicl3ting stagnancy 1nthe eighties if we take more 

normal years for the last region. Major areas of wheat are' 

Regl~n V of Marathwad~ and' whoie of Vldarbha 01' Regions'vr' and 

VII. But here area under' 'l'ainfed wheat is.fast reducing' but 
_ •. "I, r I . '. 

that underirr1g'a'tedwheat ,rast increasing. Inm1n<>rwheat' 

a~eas, area'isincre~sing along' with'pr6duct~v:ity"and 'hasgoo~ .' ' 

production rates so thl;it· state -ievel rate or '2.62 percent,p.a. 
0:;" , ._ l.. ..... . '. . . . 

result~ on accountot.~n~se m1nor:areas, .maj,Qr.areas, having" 

less than 1.5,per cent' p.a. rate. DeC'adewise ,analys1s'rev~als 
, . 
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, . 
agree.mentwith the gehe~al pattern' but ups an~ downs are more 

pronounced and eightie,s. show large negative growth rates every" 
".' ".' f • • 

wher~. This.irrigati9n base~ crop seems to have reached limits 

of.its growth. (secti~ns 2.3 to 2.5). , 
<. 

Bajra has ,addition of nearly thp same> .order as whe>a,t but 

th~, crop is taken without irrigation • .In the major area~,of 

Region II of Nasi k and. Region ,I II of Pune, .' ~he former area 
, ~ - . i 

shpws good growth 1;>ut stagnancy is seen in the l~tter.. In the' 

minor area of Marathwada production has increased due to good 

area and prodUctivity increases but other minor regions 'show '" ' .'. . , 

area 'losses SO that at the. state level, .growth of 1.80 per c-ent 

p.a. appears to be due to ,productivity alone. In dec-adewise 

analysis; unlike o~h.er crops tht?re is a decline in seventies af 

after good, sixties due toasoil borne disease ~ffec-ting hybrid 

bajra •. The .gro\<ith in ~ighties may be; realiy !recovery!af~,er 

",thebad:sevent1es. It is somewhat difficult. to predict about 

the growth of this crop. But unlike.wheat, this crop is.rain

fed and does 'not .have ~ny irrigation c<;>nstraints, and in, case of 

, such crops better ff.'rtilizer application can always increase 

,prG,duction. However, being essentially a, crop, preferred.in t,he 

drought', pro.ne region, fear of lack: of moisture would prevent 

proper'!erHlizer application.bnd the productivity is likely 

to"remain low at4 qUintals/ha •. Growth prospects thus appear 
" . I· ',' 

,rather, ,un~erta1.n. . (Sec~ipns 2.3 to, 2.5)., 

lj..5. ; F'orcereals as ,a, who Ie,. befit productio,n gr()wth' rflte or 

}".49 p€r :cl?nt: p .• a., is, iri Region VI 9.f,Amraoti, the ,cotton-kharif' 
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jO':lar.tract. Hybridization of kharif jowar has made such a 
.... -, -, . ,. .', . 

-,'. ..,. l .' 

great cOntribution in this region. that out' of annual addition 
- , 

of about 30 thousand tonnes for cereals, 28 thousand tonnes are 
, . _ . 

. ae-counted· by' (rainfed) kh~rii j'owar, overcoming near stagnancy 

in its wheat" -p'roduc-tion. For Region V of Marathwada, a region 

that has made largest absolute contributions (with growth rate 

3~28 per cent p.a.)to additional production, out of an annual 

addition ~t 38 thousand tonnes 30 thousand come from kharif 
., 

jowar. The fertilizer study at the AER Centre of the Institute 

by the present author (mentioned in Section 2.4) indicates that 

lev:~ls of .fertilizer use &re better for khari f jowar in- general 

amo,ng rairifed .crops but tney are still below re~mmt>nded doses 

and fUrthpr, thf'se levels 6re not much different from those in 

drougpt~prone areas. Thus in these two regions of assured 

rainfall zone, even higher product.ion levels for kharif joWar 

-could be attained, in spite of hybridization reaching its limits. 

Konkan, drought prone Pune region and Nagpur region make some

what modest :contributions with growth ratf's lE'sS than 2 per c:ent 

p.a. Korikan has,qnly ri-ce which is already an int en siv'e Crop 

while Nagpur region,has particularly bad end-point years.- Pune 
. .' .. . ,. -. 

regio.n has typical drought-prone rE'gion crops of bajra and rabi , . ' . , 

jowar and .in thE' case of ,bajr'a it has lost area while in the 
- .' . ..':" .- i. 

case of rabijowaI:. only modest growth. is achieved. The decade

Wise result. show slow.1ng down of growth in the eighties. 
" ", . . /1.,. _;" .' .' . " .. 

_ , Pulses, which. forin about 15 per cent of foodgrains pro~uc-

tion .are ml:llnly .turand gram'.Fo.~ tur ma:jor areas of ~arathwada , 
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and Amraoti show good, growth on account of arra'and· producti-
, 

vity but in minor turllreas thfre is. decline. State, level 

,growth rate is 1.77 per c"nt p.a. with th,eo two major reogions 

having growth rates 9f 3.91. and 1.75' per cent p.a. respectively. 

Gram has'a growth rate of 2.11 peor cent for state and is posi

tive nearly eVFrywhere and irrigated gram is also increasing. 

For pulses ~s a Whol~, (aided by udid ,and mung 1n Marathwada 

and Amraoti) after decline in sixties, growth occurs in seven-
. , 

ties liS well as in eighties •. For foodgrains as a wholE', 

growth rate of 1.95 p"r cent p.a. ,is mainly on acrount of the· 
: I . - . 

• " 0;' , 

two regions 1111?ntioned above, a fact not very: surpri sing, cen-
, . 

sidering the discussion sO far •. Irrigation does not appear to 

playa significant role in the growth of foodgrains as the 

main growth crop of kharif jowar is rSinfed and irrigation to 

rice is' supplementary while that to rab! jowar is protE'ctive. 
'" ., : 

'" " 
. Only in case of ·wheat there Is somE' impact. 

., 
In the decadewise 

- :. 
analysis, there is improvement iothe' two main growth regions 

, , 

.for eightIes, due to support of pulses. (Sections 2.6 to 2.9). 

4.6' Three major non-foodgrain crops of sugarcane, cotton aI\d 

groundnut are considered to complE'te the p'!cture. Fbr sugar

'c;me state level growth rate is oVE'r'4 per 'cent p.a. and ib' . 

major as well as minor Ilreas growth rates' a~egood but every~ 
, ., -.. 

wnere area is ·'thE-mai,n factor wnich isn~tverydesirable 

given tne highirrlgation:water 'requGement of the crop~' In

equ:l.tY In' .1rrig~tl01t w~teruse between food~rains and sugar-
,..1, .. '. -' .~ . , . ,.' .. , .. ..l • .' • 

cEirle is already' ('bmmented ·upon. Iri decoc;l~wis~ analYsis 'th~re 



is dlst"tnct"slowibg"dC>'wn i:n the 'eighties b~t 'area. and prOdUctiOn\ 

growth raies are 'positive everywhere. For ~tton, po'or state 

level growth ~ate of' 0.60 per' ~(>ntis a r'esult of modestgro.wth 

ill" major . ("Otton tract. (Amraoti) of l~ 15 per' cent p. a~ but In 
. . 

the othe'r major r'egion of Marathwada there is production loss. 

due to area loss' (areas going to kharif jowar and tur t. Decade-:-. . 
wise analysis shows lower but positive gr~wth r&tes in the' 

eighties. Groimdnut has lost area everywhere but there 1srise 

in productiv:i.ty wh:i.ch is not enough to overcome area losses sO. 

that state _ production growth rate 1 s -0.43 per cent p. a. 

Positive production ratf'sof i.25 and 0.86 per cent 'p.a •. in 

Regions I II and IV~ (the main sugarcane tract) are ;due to the 

substantial increases in fully irrigated summer groundnut. areE\. 

The farmers have responded wen to the stat"!. en~uragt'ment for 

this crop in the· 'form of provision of summer irrigation. The 

decadewise growth rates- suddenly show a spurt in the' eighties' 

(state growth rate 3.89'per cent.p.a.). Thus. & major Concession 

has caused substantial g.rowth in this crop against the ali lnd1a 

scenario of ~hort~ges in oUseeds production. (Section 2.10). 
, . . , . 

~ .. " . . .., 

1+.7 An overan assessment of growth of a group ot·crops can' 

be made by uS,ing thedecompos'1tion arialY-s.1s. When weare deal':; 

ing with a singl .. cr,?p, compound growth rate o.f productionls 

equal to addition of thscampound growth rates of area and' 
. ,.'", 

productivity plus an inter"acti'c)n term which is always Small 
•. "'t. 

when growth rates aremoderate~ 
•. l .~". 

lhus one can see whether . area 

effec~·is_impoz:tat:J..t:ol' th~ prodUctivity effect! is imPortant., In 
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dea'iingwith 'foOdgrains; w~ just adMd productions of various 

,csrpals and p'ulse's without any, weighting", In decomposition 

analysiS outputs of rice, wheat, gram, tur, etc. are not just 

added but (b~rvest) prices of these crops are used as weights. 

Taking an initial time point and 'an end ·time-point one can then 

examinli:! to what extent growth in the value '01' ,output at' cOn

stant (base year) prices is due to" &tea bffect, yield or pro-:

dUctivlty effect and also cropping pattern effect. Thus effect 

of movement to high value crops can' also be ~raced. It is 

possibh to introduce oth",r factors also. 'w~th pricps in base 

year acting as' 'weights, -one can make ass~ssmEnt of not only 

foodgrains but foodgrains to'gether with productions of crops 

like sugarcane, 'groundnut, 'cbtton pte. ;rhus an 'overall assess

ment of these crops by effects of~ various factors in. growth 
, ' 

becOmes possj.ble. ,We. have used four fac~or multiplfcative 

model due to Mihas (1966)* to asses$" gJ':'owth 'decOmposition for 

'the, state', as well as. the seven agro-cllmatic regions •. " Then a 

'seven' faetor additive model due to the same,a,uthor is also . 
c . 

used. 'These decompositions are attempted. for crop groups of, 

eereals, 'puls.es,. 

~otton";groundn~t 

. ~ . 
foodgrains, non-foodgrains. gr.oup of r sugar "al,le-

separately as well as ail these·together. This 
. '. '. J. . 

cropl cOverage aCcOunts for 88 per ci>nt of area and 95 per cent 

of weignts in'tne index number ,or agricultural production, of , 

the ·state. Finally 'to trace shi'ft of crops between agro-, , 

cl1ipatic reg'ions iI 1IIodel '1sused 'on, the lines suggestE'd .by , 
, I 

• 
.', -I' i 

Please rE'fer to I reference~'lat the end of rhapte; 3·.· .. 



Dharm Narain ... ( 197'7), incorporatingsugge stic:>~s, of Vidya Sagar. 
i : 

(1977, 1980). 

Four:ractormul~lpii.cat1ve model gives 81. p.er cent of 

growth iIi foodgrains~s due.to pI'oductivity about 19 per cent 

due to area .anda negligi1:>le proport.ion due ~o ,I ~rop,,:mixi 

effect· for the. entire period analysis. This is true of .cereals 

.. Iso. In pulses howeyer, area effect .is much higher, more than 

equal to prodUctivity effect of 45 .per cent; M:l.th. crop patteI'n 

or crop-mix effect at 9 per cent. Area cOntribution to pulse .. . 

growth is already noted in previous chapters. Increasing grail) 

area in. 'minor' areas and of'other pulses! in Amraoti reg19n. 

of cotton probably reflect in 9 per c .. nt .crop-mix effect. But 

in th.e three crop !'IQn-foodgrains group of sugarcane, ('otton 

and groundnut the crop-mix effect is over 80 per c~n~ and yield 

effect '36 per c~nt with negative· area and interaction· effects 

(negati,(e percentages ".aro~nd 15 per Gent., each). Increases· in . 

sugarca,ne area are. alz:eadynoted in ~he analysis· 'bu~ reduct!ons 
. 

in cotton ·and groundnut areas. swamp .. out. those ·increase!il.,Bu~.in 
r 

crop-mix :effect with prices coming in, sugarca,ne (lom~nates: and 

the crop""mix affect cOmes out. SO·that at the overall. all 

crops level, we have 65 per ,ce:nt. yield f!ffect, 12 per· c~nt area 

eff"'ct and .30 per. centcropl"lIJix I);i'fect (interaction be~ng neg!;!:

tive 7 to· 10 ·.per Ctnt t. TtlUS at~~e. overall. level sugarcane: 

CaUSE:S ·cOnsidel'a.blecrop'-mix .eff(;lct as it is the highe.st val~e· 
, . 

crop ·-a fact.reflect",d.ln agricultural production index number 
'. -. . . 

. wi th hight:: st weigh,t ".for ;.sugarcane •. 
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The seven factor additive model gives similar results. . . . . 

Wh~n we 'apply four fa~tor model to seven regions various ideo

syncrasies .Qf regionscome't1p with differing perc"ntage shares 
• 

and in extreme cases, high positive-negative shares. In ,the 

location eff.ectmodel, not many crop area shifts between regions 

appear to occur, thus underlining the' fact that our agro-cl1matic 

division of the 'state really gives us agriculturally 

heterogeneous regions. In the process~ one also understands 

various nuances of the decOmposition technlque.(Chapter 3). 

4.8~, Wh,at do we conclude from this study? Over the thirty years 

production of foodgrains has increased at a cOmpound growth 

rate of 2 'per cent p.a. ' Kharif jowar, a widely grown rainfed 

crop has made the largest contribution with a growth rate of 3 

per cent p.a.' This Is followed by rice and then wheat-bajra 

with nearly equal contributions. Apart from the growth in 

wheat, 1rx'igatlon is not responsible for this growth (a'lthough 

irrigation may be lending some stability). In the case of 
~ . - . 

irrigated r1ceCwith the second largest irrigated area .in 
" 

absoluteterms)its· role is supplementary and in irrigated rabi 

jowar . (with third lar,gest irrigated area) its role is protec:~ 

tive, as reflected in the productivlties of these crops. This 
" 

comes out from the fact that rice prodUctivity is higber in 

rainfed Konkan than in Vidarbha where half the rice area is 
.. 

irrigated making late varieties posslble~ Rabi jowar productl~ 
I 

vity 'is stagnaI),t around 4-5 quintals ~mpared with thp'current 

productivity of 12 quintals/ha of kh~rif jowar. The most potent 
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source·sofirrigilt.ion 'apP,ear to' g0;' to -:sugarcane .. - The' . 

foodgraihs: ; sugarc-ane irrig'ation wate·r'ratio.has always' ·bee.n 

in favour of. sl,Igarcane andmoveS.·from" 51;49 to 43:57 over. the 

thirty years' wh·ilearea ratio HHabout· 68:2, indicat1ng in

equitous water use. In sugarCane.,tracts this ratio is as' 'ad.., 

verse ali! 31:69. ThiS' creatE:s.inC'Ome disparities but. apart from 

that, it is estab1.hhed by various studies that although per 
, 

unit of land sugarcane gives higher incom~, per unit of water 

6thE'r crops can give better income. So on thE' grounds of 

equity ·as·.well as e~onomic water use, expansion of sugarcane 

area is undesirable. If ,additional irrigation is divE'rted to 

foodgrains, foodgrains 'production 'would receive a boost as well 

as a degree of' stability • 
• 

However, sugarcane productioh and C'Ooper;:ttive .sugar 

factoriEs are an .integral part .of· the state.and one does. not 

advo:cate putting:Q.ac,k ·the . clOck. It ·must be: remellJbered that 

in theparly days of canal irrigation, farmers hadt~. :be 

persuaded to." accept r·. irrigation, blocks and ,cultiva.tewater 

consuming crops like sugarcane. However, fUrther expan~ion 

of sugarcanecultivatipn appears undesirable • 

. ~ut tne state' has :).imited irrigation. It is 'estimated: 

that irrigated a,rea cannot e.xceed30per.c~nt of·the crop,pea· 

ar.ea even"if-sllsources a1".a exploited. Ovel" 'th:l,rty years 

irrigation'proportionhas increased. froll).6 to 14 per c,:nt •. To . 
• 

reach the th.il'ty per ·cent. l.evel, anotho:11' forty to fifty year,:-,s 

ml:ly bt;! n€pded. . Therefore the r.evolUtion mustoccur1l'l~he ". 



rainfed' crops •.. It h,ElSo(',.~ur!,~d II} the ,esse of kharif jowal" and 

sheer pybridization l;1ascon~J;'ib,uted to itsspe('tacular growth. 

As mentioIled,&t appropriate places, althou~h among rainfed 
, , . 

crops ~harifjowar.has. higher fertilizer application, it is 

still below tht:> r¢commellded dosEls. ,. In fact level of fertilizer 

use in assured rainfall areas is same ,as in dr0l%ht prone areas.' 

So there Is a furtner s('ope for thi scrop ,with its major areas 

falling in the assured rainfall regions of Marathw.ada and 

~otton tract of Amraoti. For most of the rainfed crops ferti

lizer is used mUch below the re('ommended levels.' Fbr rabi 
, , 

jowar, it is conspicuous by its absence while pulse,S are not 

givEln fertij.izerson the ground that being nitrogen-fiXing 

crops they do not need fertilizers, fprgetting' the fa~t that 

for thEir own growth fertilizers are needed. 

The decadewise analysis has revealed slowing down of, 

the, upward, trend or even stag~ncy-dedine, tor most of the' 

foodgrai~ crops and this danger signal cannot be ignored. 

The green revolution which is believed to be irrigation-based,' 

must 'be made to work for raint~d crops too, if the upward 

production trend ,is to be,maintained and to cope with the 

population of the state which 1s increasing with a growth rate 

,of 2.32 per cent'p.a. It has been poss~ble in the case 'of 

kharif jowar.' , It. has falledin the case of even more widely· , 
grown rabijowarr :Tall ,varieties 'With, better' grain'yield ne~d 

to be develope'd to tac'kle thp. fodder requirement of 'rabi 

jowar. 
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For encOuraging proper fertilizer use for a,ll, foodgrains, 

better weather and rainfall forecasting 1s neCessary and in 

these days of satellite imagery, this is a di'stinct possibility. 

In fact, .large data should _ b~ aC'culTlulated an-d using stati sti cal 

techniques, appropriate fertilizer doses eould be re('ommended. 

mentioning the risk factor in such calcUlations. ;filen ~nly 

farmers would risk hignFrand better inputs even for rainfed 

culti vation. As suggested in anotherAERC st udy undertaken by 

this Institute, different methods of fertilizer application .and 

even different types of fertilizers need to be developed. which 

can exploit available moisture but do no harm. in eond1tions elf 

moisture-stress. In a poorly irrigated state with low and 

uncertain rainf&ll th~se remedies, along with vigorous adoption 

of dryland farming techniqup.s that preserve mOisture, can. 

support a sustained. growth in foodgrains production. 
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