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SUMMARY, CONCLUSIONS AND POLICY RECOMMENDATIONS3

| Madhya Pradesh state is the largest state in the Indian

Unio*. It is predominantly an agrarian state as 53,6 per cent
of 1ﬂcomn derived from agriculture and this sector employed
ahou* 80 per cent of the total work force. The physiography
and *qro-climntic conditions of the state exhibits a great
doallot diversities. Its vast size presents an extensive
arra* of agricultural situations resulting in formidable com-
plax%tial of problem. This state comprises of 12 agro-
clim*tia regions, These regions have great deal of hetero-
guni#y in agro-climatic conditions which results in not only
in d#fterent cropping pattern but diversities in agrarian
atru#ture which i3 result of heterogenous distribution of
natuﬁnl resoureces, climatic conditions and socio-economic

fram#-uork.

The problem of regional disparities in the wake of

|
grec4 ravolution has heen sngaging the attention of planner

1 as researchers, The introduction of high ylelding

varieties ancd the associated new capital intensive technology
duriq the late sixtiaes provtggsr:? impetus to sieedows agri-
cultural growth in the state, The annual foodgrain production
was 84 per cent per annum in post-technological period in
the atate whereas it was 2.36 per cent at national level,
Besides its slow pace of development in agricultural growth,
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In order to envisage the extent of regional dispari-

in the agricultural growth and factors associated with

these | regional variation, it is necessary to study the recent

tro:j in the area, production and productivity at regional

L1 as c¢ropwise disaggregate levels in the state. No

comp# hensive work at regional level has so far been attempted

in M# ya Pradesh. The present study is proposed to fill this
|

void

d was undertaken to analyse the agricultural growth

pattﬁ and regional disparities in Madhya Pradesh with the

speciific objectives.

rate

rent

|

I The main objectives of the study were to esstimate the

‘of growth in area, production and productivity of diffe-

[cropa/crop groups in different regions of the state of

Madh'a Pradesh and to study the inter~regicnal disparities in

thes

paris

stu
and
few
with
carr

stet

growth rates and the factors causing these regional dis-

ies during post-technological period.

The studies reviewad on the subject of research under

revealed that most of them relate regicnal, divisional
tate lava1?§£ other states than Madhya Fradesh. Only a
ealt with this state at state level or with faw districts
one or two statistical tools. Therafore, this study was
led out to analyse the regional level data using various
Latical tools for estimating the extent of disparities in
» production and productivity, and factors associated for

ontal variations,
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As regards the methodology, all the 12 agro-climatic

ons of the state identified in N A.R.P. were selected.

ea, production and productivity of important crops/erop
s and fsctors associated for agricultural development

taken into acccunt. The variables considered in this

atudw weres:
\

{a)

(b)

i
Regions: Twelve agro-~climatic regions and state as a

whole, Total = 13,

Cro Xo t Area, production and productivity of

important crops/crop groups vig. Total foodgrains, total
|cereals, rice, wheat, jowar, kodo~kutki, total pulses,
gram, arhar, urid, teora, masoor, total oilseeds,
huatard. soybean, linseed, sesamum, groundnut, sugarcane

and cotton in each region and state. Total = 20,

() actors associated flor crop growtht Area under; net area
Eovn. total cropped area, cropping intensity, net irriga-

ked area, total cropped irrigated area, irrigation inten-

sity, area under irrigated crops; rice, wheat, total

‘Fothon. area under high yielding varieties; rice, wheat

|

\

!ceraals. total pulses, total oilseeds, sugarcane and

|

ijowar. total high yielding varieties and total fertiliser

Fonsukption in each region and state. Total = 18,

|
(a) gxgg pericd) Post-technological period 1966-67 to

1983-8¢, 18 years data.
|
|
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tical tools

| A= regards the analysis of data, number of tools wera

(1) | ving averages: In order to minimisa the irregular
fluc#iationl in the time series data on the respective varia-

bles

anti

+ the thraes ysars moving average were worked out. The
e 18 years original time series was transformed to 16

time serias moving average of the respective variable,

Averagesi The averages of each respective variable

sstimated for the study periocd by arithmetic mean.

Absolute and relative changes: Average of first tri-
{(1.e. 1966-67 to 1968-69) as base year and last tri-

(1.e, 1981-82 to 1983-84) as current year were worked

'Coofgigiont of vaxiations For each variable, the co-

ient of variation was worked out to estimate regional

tion in each variable,

Linear trend: By linear ragression analysis the linear

. was worked out for aach variable to estimate trend

ng the post-technological period. Significance level of

coe#!ioienta worae teasted at 1, 5 and 10 per cent level of

aigédfiaance.
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Growth rate: Growth rate for each variable was worked

by 1log linear regrassion analysis (log vy = a + bt).

relation coe ent: Correlation coafficient bet-
regional growth rate of area, production and productivity

causal factors associated for crop growth were estimated,

Multiple linear regression analysis: This analysis was

to estimate the influence of causal factors for produc-

of important crops/erop groups at state level,

For background of the study area, triennium averages

rrent period (1981-82 to 1983-84) of each region and

on various aspects like: land utilization pattern,

all, soll type, cropping pattern, area under kharif and
crops, cropping intensity, area, production and producti-

of important crops/crop groupsy irrigation: percentage

t irrigated area to net area gown, sources of irrigation

curcewise irrigated area, cropwise irrigated area; area

under high yielding varieties: cropwise high yielding varie-

WQ.I'."|
|

i

|
belo#s

|

|

w

1 percentage to respective crop; fertilizer use - nutrient-

and distribution of working force in agricultural sector

discussed.

The findings of raesearch project are summarised
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‘ Regional disparities of important crops for their area,

prod&ction, productivity and linkage effect of important

fact$rs of development, which were put to various statistical

8i{s to measure the degree of imbalance in the agricultu-~

cropped area had increased slightly over cultivated
which indicates that area sown more than once had increa-
rticulerly in Northerm hills of Chhatisgarh, Gird and

Halw: regions. The cropping intensity of these regions were

134‘;‘ 117.8 and 113.6 per cent, respectively. It was lowest
ntral Narmada valley (103.5%), Vindhyan plateau (103,7%)
astar plateau (104.3%). The percentage irrigated area
ound highest in Bundelkhand region (25,4%), followed by
;region (19.2%), Chhatisgarh plains region (18.2%) and it
lowest in descending order in Northern hills of Chhatis-

| ragion (1.4%), Bastar plateau (1.5%), Vindhyan plateau

) etc. The growth rates of irrigated area have shown by
arge significant increase in all the regions particular-
Central Narmada valley region 16.36 per cent per annum

aving relative change index of 1037.6 per cent and
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coefificient of variation §7.2 per cent. Only Bastar platesu

reg| n had not shown any incraase in irrigated srea. Similar
resdlts were found for cropped irrigated area. The irriga-
tionf intensity was found to be at low ebb in all regions

whigh indicates that irrigation water was under utilized and
thege was éﬁé;; for utilization of irrigation facilities avai-
labie in all regicns,

Total foodgrain ocrops

As regards the cropping pattern and growth rates of
crops/crop groups during post-teehnological period, the resu-

ltsl|of variocus statistical measures revealed that foodgrain

croFs which occupied about 80 per cent of the total cropped

in most of the regilons except in Nimar valley, Malwa

as per the coverage of the area, The productivity was

nd to be more than state average in few regions like

May (134.4%), Gird region (122.75%) and Bundelkhand region
i

(11£?45%) but far below;Satpura platsau (79.4%), Northern

hills of Chhatiagarh (79.9%) and Kymore plateau (83.4%).

Foe#igrain production have shown significant increase in
|
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growth rates of production in Malwa, Bundelkhand and Jhabua

regions. 1In these regions, relative change index, C.V.

and linear trend confirmed the results of growth rates. The

nifigantly increased in most of th» regicns. Coefficient of

nal disparities in foodgrain production. <Corralation
icient of regicnal growth rates of area, production and
ctivity to causal factor revealed that production 1is

ficantly correlated with area rather than produetivity.

ty, irrigated crop area and fertilizer consumption. The
rea@lts indicate that foodgrain production had increased in

ithe ragions and particularly in those where irrigated

arei and fertilizer consumption have increased like Malwa,
Bun

|

r

lkhand and Gird regiona.

gggél cereals

Qb:jzrain crops with some variation only in the magnitude of

Total cereal crops have shown similar pattern as total

growth rates. However, in case of productivity of these
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crops, the patterm as well as magnitude of growth rates con-
sidepably varied among the dAifferent regions. Bundelkhand,
Malwa and Gird regicns have shown significant increase. The

C.V.lfor area in all regions wvary less than the production
and ﬁroductivity which indicates that area under cereal crops
had not changed much as production and productivity. The

area|under irrigation of cereal crops showed significant

ase in all the regions during post-teehnological pericod.

i
Malwg plateau regions. Only in Bastar platesu it had remained

ant. As regards the area under total high ylelding
ies which ware mainly of cereal crops, showed signifi-
cant!sizeable increase in growth rates in all the regions but

the ﬁhare of high yielding varieties to total cerezl crops was

vary‘lesa and have ranged from 4.21 per cent in Jhabua hilla
|

«6 per cent in Chhatisgarh plain region. Surprisingly

ctivity 1is significantly correlated more with irrigated
i
cropped area than the area under HYV and fertilizer consump-
|
tion. The resulta of multiple regression analysis at state

leV41 indicates that production is significantly influenced
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by ea, productivity and irrigated area under crop. HYV

ared had positive but insignificant influence.

Performance of rice crop at regional and state leval
1aled that more than 82 per cent of area and production

in rice crop zone consisting of three regions viz,,

tiagarh plains, Bastar plateau and Northern hills of
Chhatisgarh. Another important region was Kymore plateau
f
whigh covered 10 per cent of ares and 7 per cent of produc-
\

tioh. Remaining regions covered 8 per cent of rice area and

6.2/ par cent of rice production in the state. The growth

‘s have shown slow lace for area, production and producti-
in rice growing regions. The coefficient of variation

relative change index of current year over base year

ealed less variation in thase regions. The area under

gation though it had increased but not sizeable as compa-

red to area under high yielding varieties, which had increa-
aeq significantly for all the regiona. At state level the
ar‘ and production had increased very slightly but producti-
vi# had declined slightly. Correlation coefficient atudy

revezled that productivity was not highly correlated with the

causal factoxs like irrigated area, HYV area and total ferti-

11|nr consumption which was also revealed in multiple ragre-
ssion analysis. The probable reasons for negative growth

rate in productivity of rice crop at state level, with
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increase in arsa along with improvement in crop production
technology may be due to the fact that the technology may not
be s:fficient to minimise the non-controllable crop produc-
tion|factors and addition of inferior lands for rice crop in

non=-paddy regions like @entral Narmada valley, Gird, Nimar

and Jhabua hills., In these regions there was decrease of
|

areq‘under inferior crops like kodo-kutki which were grown
on ibferior soils. This is further supported by high coeffi-

clent of variation values in these regions,

i wWheat crop performance at regional and state level

revﬁhled that this crop was also localised to certain ragions,

\
as :rly four regions have covered three-fourth ¢f the state

|
ared under this crop, vis. Vindhysan plateau of wheat e¢rop

zon+ (28.65%), Kymore plateau of rice-wheat crop xone

|
(16,43%), Gird region of jowar-wheat crop zone (15,34%) and

Mal#u platesu of jowar-cotton crop zone (14.68%). These

rogﬂons contributed 70 per cent of state production of this
{
crop. In wheat zone of Vindhyan plateau ragion, the growth

rate of area remained stagnant but production had significant

gro rate bacsuse of increased productivity. The coeffici-

i

ent||of variation, relative change index, linsear trend revea-

\

led|the same. This may be due to growth rates of area under
|

irrigation and HYV have significant sizeable growth rates,

|
Gird and Malwa regions have shown excellent performance of
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prod%ctivity level which in turn resulted in increased irri-
gatep and HYV area in these reglons. Coefficlent of varia-
tionl/|shows great variation in area, production and producti=-

among the regions which shows that there was regional

rity in growth rate for this crop. In non-wheat growing
:ns, the area under wheat was mostly irrigated and under
The correlation coefficient revealed that production is
y correlated with area (0.84) and productivity (0.66).
yroductivity 1s correlated with irrigated cropped area,

ea and total fertilizer consumption., The same resulte

observed in multiple regression analysis at state level.

growing regions particularly in Vindhyan plateau. On
ontrary to rice crop, the area under high ylelding varie-

was more than the irrigated area for this crop.

Jowar crop in the state occupled 10 per cent of tha

tot#l cropped area and was mainly grown in Malwa plateau

(40.{83%}, Gird region (14.43%), Nimar valley (13,46%) and

Satﬁura plateau (8.0%). These five regions covered 7\§ per

cenﬁ of area and B4.3 per cent of production of jowar crop in

tate. The growth rates have shown decelseration by and

vit'. Relative change index over base year triennium revealed
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sizepble Adecline in most of the regiona which is further
established by high C.V. value in these regions. The degaele-~
ration in growth rates of production was mainly due to

decline in area of this crop as productivity showed stanga-

tion/insignificant deceleration in most of the regions. The

reaspn for deceleration in area might ba that this crop was
substituted by kharilf compé#ting croos like soybeanifdbthers
whiih was noticed, an increase in area of soybean in these

regipns. This crop needs further break through in crop pro-
duc?ion technology for higher yields and reduction in matu-

rit# period.

Smaller Millets

| Kodo-Kutki i3 the main smaller millet crops which
occ*pied about six per cent of the total cropped area of the
sta#e. In the state it was mainly grown in regions of
Chh#tisgarh plains (26,.9%), Northern hills of Chhatisgarh
(26+9%), Kymore plateau (16.,0%), Bastar plateau (11.0%) and
Sat#ura plateau (11,0%). These five regions covered 92 per

cenT of area and B0 per cent of production for this crop in

the‘state. The growth rates of area, production and producti-

vit# have shown significant decelsration in all the regions,
The!araa had been reduced by 13% at state level over base
yeal triennium. This crop might be substituted by other
Xharif competing cropas. This crop had low potential for

vield and fetches low price, might be reasons for deceleration

il
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in a%ea and production. The deceleration in productivity may
be de to that more inferior lands are used to grow this crop.
But *his crop cannot »e substituted in high proportion in

trib#l regions as this cropr is the main diet of tridbal people.
Puls# erops

| Total pulse crops covered about 21 per cent of cropped

areal|in the state and it varied from 7.0 per cent in Bastar

platpau to 37.0 per cent in Central Narmada valley regions.
The gimportant regions for pulse crops in the state were Chha-
tisgarh plains (21.32%), Malwa plateau (18,4%), Vindhyan
plateau (13.0%) and Gird region (11,0%). Among these regions,
Mal and Vindhyan plateau have shown sizeable increase in

and production over base year triennium with high coeffi-

of variation and sizeable growth rates. In other two

ns insignificant increase growth rates were cbserved for

area and production. The regions which are coming up for
pul# production were Central Narmada valley and Bundelkhand.
Puli crops were generally grown under rainfed conditions bhut

n certain regions they were being irrigated to the
t of 12 per cent of pulse area. The area and production
pilse crops at gtate level have shown an increase of growth

of 1,46 and 1,62 per cent, respectively. The correlation

with area {(0.94) and productivity (0.72). The producti-
was correlated with irrigated area only. Similar results

werd found in multiple regression analysis.
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Among the pulse crops, gram is the important crop
whiﬂh had 8,32 per cent of cropped area in the g£ate during
the |study period. The important regions where it was mainly

grown were Malwa plateau (22,15%), Gird (18.32%), Vindhyan

pla?eau (22,27%) and Xymore plateau (13,08%). These four

regiong covered about 72 per cent of area and 75 per cent of

progquction in the state., The relative change over base year
trisnnium have shown remarkable increase with high coeffici-

ent‘of variation in Malwa and Vindhyan regiong but declining

d in Kymcre and Gird regions. There was regional dispa-

es in its growth rates in area and production because of
varling level of productivity of this crop. 1In Gird region
area had shown stagnant growth rate but produetion had
growth rate of 4.69 per cent and productivity tc the
exq nt of 5.27 per cent whereas declining productivity in
Vi& van plateau stagnated the growth in production of this
crap. Malwa and Central Narmada valley reglons have an
inarease in growth rates of area, production and productivity.

At the state level, gram production had recorded an increass

of |2.69 per cent of which the share of area was more (2.61%)

than the productivity (0,49%). The correlation coafficient
an]émultiple regression analysis have also revealed the same,
Irﬁigated cropped area have positive influence on the produc-

ti{ity of gram crop.

{
l
|
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Arhaxn

Arhar crop was generally grown by and largs in most of

the gegions. During the post-technological period the area

and production have not shown any noticeable increase in
growih rates; on the contrary, have declined in several
regilna. Malwa and Central Narmada valley regions were impor-
tant!/ regions for arhar production. The productivity of this
crop| remained stagnant or declined in most of the regions

except in Gird region. The growth rate at state level for

area; production and productivity were at low ebb. There is

need}of break through in arxop production technology for higher
yielﬁ and short duration varieties. There waer wide regional
dispPritios for arhar production which was rewvealed by high

C.V.|relative change, linear trend and growth rates.

uttd
i
Urid, another important crop, was widely grown in 4dif-

;
renq regions of the state. Mostly 1t was grown in Malwa pla-
teau| (25.2%), Chhatisgarh plains (22,23%), Nimar valley
(13!57%), etc. In Chhatisgarh region, the area and produc-
tion| have declined but in rest of the regions its area and
pro#uction have significantly increased particularly in Malwa,

Vin#hyan and Kymore plateau reglons. Productivity remained

stagnant in most of the reglons except in Central Narmada

val# y and Vindhyan plateau regions. At state level, the
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and production have increased by growth rate of 1.74 and

per cent, respectively but productivity had declined,

this crop, no break through in crop preduction technology
pccurrad. The area might be increasing because of higher

s in the market,

Teora crop is mostly grown in Chhatisgarh plains

on which covered 83 per cent of area and 77 per cent of

production of the state. In this region, it had shown less

and |
\

whi?

ation in area during study period as revaaled by less

b relative change and growth rate. Despite the discoura-

int by government to grow this crop on medical greund,

| had not declined because its cultivation was practised

‘utera' cultivation in which teora is sown in standing

crop fields., The other regicns where it was grown were

're plateau (3,96%). In these regions, area, production

productivity have declining growth rates. Malwa region

h had very less area under this crop had shown increase

in #rea, production and productivity. This crop needs sulta-

\
blo\

varieties free from toxic effact.
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Lentil crcp had only 1,4 per cent of state cropped
This crop was mainly grown in Vindhyan plateau
6%), Kymore plateau (19,.,58%) and Gird region (10.2%).
ragions have increased growth rates of area and produc-
hut in rest of the regions the area and production have
ad or stagnant, At state level, the growth rate of
production were very low and productivity had declining

h rate.

For pulse crop there is need to evolvae gsuitable varie-
at regional level for drought resistance and less dura-

Plant protection measures will boost the pulse produe-

tion| which is the utmost need of the state,

In the state total ollseed crops covered 9.2 per cent

a cropped area during post-technologicsl period. At

lonal level, the share of ollseed crops varied from 7 to

r cent. At regional level, there was wide varlation for

ibution to state oilseed production., Malwa region had

ed 29 per cent, followed by Gird (14%) and Chhatiagarh

g (10.7%) to state ollseed producticn. Though Chhatis-
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imar valley regions. Central Narmada valley, Gird and

Malwg regions have shown significant growth rates of produc-

tion

|
|~ B8a.27, 5.03 and 2,21 par cent per annum, respectively

\
with/ high coefficient of varistion and relative change index.

The [low productivity level was observed in most of the

raq# ns except in Malwa and Gird regions. The reassons for

low |

ield may be due to uncered management for oilseed crops

\
pro&action as they were grown on inferior land or mixed with

|
cerd
l
regi

\
neql

cro

Pl crops, as linseed with paddy crop in Chhatisgarh
on and mustard and linseed with wheat crop. Almost

igible irrigation and fertilizer were applied for these

and moreover no break through in high yielding varie-

tieg was achieved. In few regions oilseed crops were irriga-

ted,
|

like in Gird region =bout 13 per cent area under cilseed

croq was irrigated and it had shown significant sizepble

incyease in growth rate. Irrigated area had influenced the

|
proﬁ

and |
|
nali

uctivity leaving few exception as in Chhatisgarh plains
Bundelkhand region. Oilseed crops have shown wide regio-

disparities in area, production and productivity in the

grow
I
1

\
Mus

but|

staj: on account of agro-climatic and different oilseed crops
|

in the regions.

d

Among the oilseed crops, mustard was important crop

its area was localised to Gird and Northern hills of

!
Chh&tisgarh regions, These two regions contribute about 7%
|
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cent of area and 80 per cent of production to state. 1In

the regions, growth rates have shown si¢nificant increase

in 4kea, production and productivity particularly in Gird

regl

lin4

on. The relative change index (352.2%)., €.V. (27.5%) and

Lr trend (5.103) were found high in Gird region. 1In

Malﬁp and Bundelkhand regiongs though thae area under this crop

wasg |

less but the growth rates for area, production and produ-

cti#ity ware found significantly increasing. At state level,

tha%
whi
2.1

production had recorded growth rate of 6,02 per cent
h was contributed by area &nd productivity by 3.13 and

per cent, respectively. The different atatistical mea-~

|
|
|
For,

|
in #

COV#

reg
(10
gro

ai

had]

ceni

s revealed that there was wide regional disparities with

Soybean crop is the most important crop of the state.
its area and production thig state is called ‘'soya state'
ndila., This crop was mainly grown in Malwa plateau which
red 63 per cent of the state area. The other important
ons were Vindhyan platesu (11.8%), Central Narmada valley
4%) and Satpure plateau (8.9%). In these regions, the
h rates of area and production have shown a very highly
ificant increase particularly in Malwa region where it
recorded 147.23 per cent increase in area and 155,10 per

in production during the reference period. By and

1&#%9, similar growth rates were observed in other regions
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alst.lr. Relative change index revealed manifold increase in

are# and production in all the regicns, as this crop has

become popular for the last one decade., The coefficient of

varjation was found abnormelly high and very significant
linmar trend was noticed for this crop. But the productivity
had;not shown any significant change in growth rate. At
sta‘e level, the production had recorded 52,72 per cent

gro‘ h rate which was contributed mainly by area of 48,45 per
cent and only 0,8 per cent by rreductivity, There is need to
raige the nroductivity of this crop by mobilizing the farmers
to Ise rhizobium culture, sultable HYVs, adequate fertilizer
dosh and plant protection measures.

Seesi
i
} Sesamum crop was grown by and large in all the regions
of ﬁhe atate. Comparatively more area was covered in Northern
hiﬂls of Chhatisgarh (18.6%), Centrasl Narmada valley (15.06%),
BuAdelkhan& (13.33%), Gird (13.27%), Vindhyan plateau (10.90%)
and Kymore plateau (10.2%). At regional and state level, the

sl#eable area was declined during the reference pericd which

Wa4 revealaed by relative change index of current over base
triennium and coefficient of variation figures. Except
Buﬁdelkhand and Central Narmeada vallay regions, the aresa had
si$nificantly declining growth rates in rest of the regions,

Segamum production and productivity have witnessed signifi-

+ deceleration in all the recions of the stata. Probable
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reaspns for deceleration in area may be due to this crop 1is
being substituted by other crops like soybean as this crop
had [yery low vield potential i.e. only 150 kg/ha. For dece-

ler}ted productivity, this ccop might have shifted toc more

rior landa,

|

| Linseed was the important ollseed crop of the state

\

groTn by and large in most of the regions of the state. It
8

was [mainly grown in Chhatisgsrh plains (37.03%), Kymore pla-

teay (19.44%), Vindhyan plateau (12.02%), Malwa plateau

{(9.6%4). Its growth rate for area were erratic in regions,

some¢ have shown significant increase like Bastar plateau

(7,‘8%). Malwa (3.27%) and Gird region (2.77%): and certain

regions have negative growth rates like in Chhatisgarh

cud ent over base triannium and high value of C,V. was

ob% rved among regions., The growth rate for production were
alﬁ erratic because productivity had declined in most of
th: ragions, Only in Gird and Malwa regions have reglstered

significant increasa in growth rate of area, production and

prﬁductivity. At state level the area had remained stagnant

hu# production and productivity have declined marginally.
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Groﬁn ut
| Groundnut was mainly grown in the regions of Malwa
|

platleau (48.77%), Nimar valley (20,38%), Satpura platesgu

(9.0%) and Jhabua hills (5,9%). These regions shared sbout

|
84 per cent of area and 81 per cent of production in the
stage for this crop., The growth rates of area and production

shown significant decline in these regions which was

her revealed by lower value of relative change index over
triennium and high C,V. wvaluas. The productivity in
thege reglons was almost stagnant. The reason for decline of
are# of this crop may bz due to replacement of area by soy-
beah crop which had increased significantly in thaese ragions.
The;reasons for shlift may be that groundnut crop has low
yiehd potential, involves more labour cost and prone to risk

of hnsect pests than soybean crop. At state level, the area,

proguction and productivity have shown declining growth rate

Co‘ erclal c 8

i Sugarcane crop occupied very nagligible cropped area

in the state but by and large grown in all the regions. Main

ing reglons were Malwa plateau (30.4%)., Vindhyan plateau

+22%), Chhatisgarh plains (11.07%) and Satpura plateau
(11.0%) . Except Malwa and Satpura regions, the rest of the

{ions have shown much lower value of relative c¢hange index
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" base year and significant declining growth rates, The

llar results were observed for production. The producti-

performance was very erratic in regions. Most of the

area under sugarcane was irrigated, which had shown =signifi-

cant increase in all the regions. At state level, the growth

rat

\
8 of area had declined by 1.62 per cent per annum, but

prohuction and productivity have increased marginally i.e.

0.1§

irr
Cro

any

3 and 0,64 per cent, respectively. The less area under
igation and agro=-climatic condition have not favoured this
p to be taken up as commercial enterprise of the state or

region.

Cotton crop was mainly grown in jowar=cotton crop zone

of khe state which consists of Malwa plateau, Nimar valley

anq

in

Jhabua hills regions. About 87 per cent of cotton area
the state was in Malwa plateau (45,60%) and Nimar valley

L23%) . In Malwa region, the growth rate of area exhibit

ificant decline of 4.48 per cent per annum, which was

X Oovar base year triennium for area and high C.V. vzalue.
8 decrease in area of cotton might have been encroached
oybean crop. In this region, the demand for soybean had

reased by the establishment of soybean solvent plants,

sar valley region had shown an increased growth rate of

ease in all the regions. Cotton being kharif crop had

small ares under irrigation, but during the post-
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technclogical period the irrigated area under this crop had

regilstered significant increase in growth rate.

Factiors sssociated with cro rowth

As regards the growth in use of capital inputs, both

HYV |and fertilizer consumption registered significant posi-

growth in all the regions with variation in the regional

pattlern as well as the magnitude, But in case of net irriga-

very wide variztion as it was only 15.6 per cent in

Chﬂatisgarh plains region (rice crop zone) and 73.46 and

72,18 per cent in Pundelkhand and Central Narmada valley

reqpons (non-rice crop zone) respectively., This was further
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rted by the results of relative change index and C.V, in

which wide regicnal variation was found. These results indi-
that in rice crop zone, local varieties still have strong
liki:g by the cultivators. Wheat HYVs have shown sizejble
iive growth rates in all the regions with less variation
in C}V. This reflects that HYV of wheat are widely adopted
by £ e cultivators. Regarding fertilizer consumption, there
was de variation in their use. It varied from 0.67 kg/ha

in Hpstar plateau to 10.45 kg/ha in Malwa plateau region. At

state level, the average was 6.25 kg/ha. The growth rate of

ferqilizer consumption though have positive significant but
have| revealed wide variation as Gird and Malwa have shown

\
18.17 and 17.73 per cent, respectively whereas in Chhatisgarh

pla#ns region it was only 7.3 per cent. Thus, various stati-

sti#Pl analysis for regional use of capital inputs reflects
widd regional disparities in their use. This might be due to

regﬂonal cropping pattern and endeavour of cultivators,

i The factors cauaing regional disparitiee in agricultu-
ral%growth were found to be Insignificant to effact the change
in #rea of the crops/crop groups. However, in case of total
pro?uction of crops, the area under the crop and the producti-~
vit* were found to be significant factors causing inter-
reg*onal variations. Productivity of wheat, gram, total oil-

Oa
see# crops was significantly corre$ted with cropwise irriga-

tediarea, and HYV area, Thesa results were obtained by
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correlation coefficient and miltiple ragression and correla-
tioﬂ analysis,

i
gggélugions
i The above diseussion for cropwise performance at regi-
onai and state level waa based on various estimates of mean,
abs#lute and relative change of current over base year tri-
enn#um. coefficient of variation, linear trend, growth rates,
coréelation coefficient and multiple regression and correla-
tioA of various crops/crop groups and causal factors during
post-technological period. The analyais indicated the pre-

senﬂe of wide regional disparities. The magnitude cof regional
i

disparities vary with different crop profile of the regions

wit‘ thelr area, production and productivity. For some crops/

crop groups like total food grain and total cereal crops, the

, urid, soybean, mistard and cotton: some crops have
almost stagnated growth rate like rice, arhar, lentil,
lingead and sugarcane; and some crops have shown decelerated
gro| h rates like jowar, kodo-kutki, teora, sesamum and
groiindnut. However, in case of growth rate of production and
profuctivity, the énter-regional disparities were found quite
larfe in almost all the crops with only few exception of

whegt and mustard cIrops.



255

‘ From the regional as well as state level estimatea of

h rates obtained in the present study, it is apparent

Cergal crops

The growth rate in production for rice was insignifi-

cant in Chhatisgarh plains region (rice crop zone) and Kymore

plateau (rice-wheat c¢rop zone). Even the growth rate of pro-

duc‘ivity was quite low in these regions. But in certain

1r regions like Vindhyan and Bundelkhand (non-paddy region)
growth rates of production and productivity were signifi-

can#. The regional disparities in produetion and producti-

str

viti of rice call for in-depth analysais of operating con-
i

nts in view of aignificant positive growth rate of HYV

arep, irrigated area and total fertilizer consumption in rice

cXo

zone consisting of Chhatisgarh plains, Bastar plateau,
Northern hills of Chhatisgarh and Kymore plateau. For vheat
the;significant growth in production were observed by and

la ie in most of the regions ranging from Vindhyvan plateau of
whait crop zone to Malwa and Jhabua regions of joware Cotton

crop zone, Productivity estimates were also satisfactory for

!
|
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all| the regiona., Jowar and kodo-kutki have shown decelera-
t1 of growth rate in production and productivity. The area
under these crops might have been substituted by more remune-

rative crops like soybean. Deceleration in productivity may

be!aue to shift of area to more inferior lands for cultiva-
tiﬁf. But these crops cannot be substituted to large extent
as [jowar crop apart from staple food crop, its by-product is
us#d as cattle fodder and kodo-kutki is the main food in

tribal dietary habits and still continue dominance in agri-

cultural economy of tribal regions like Chhatisgarh plains,
Bastar plateau, Northerxrn hills of Chhatisgarh, Kymore plateau

and Satpura plateau, so more remunerative alternative crops

ba |developed and tested in these regions.

The growth rate of area, production of total pulse
erd

pe were found significant in Malwa, Bundelkhand, Central

Na#mnda and Vindhyan plateau regions but productivity remaine

ed‘

imsignificant in all the regions. For gram crop, the area,

production and productivity were significant in Malwa,

—

v1pdhynn and Gird regions and at state level the area and

. —

production have shown significant growth rates. For urid

crhp the area and production were found significant in
Mahwa. Bundelkhand, Gird and Satpura plateau regions but pro-
duhtivity had not shown significant increase in any region.

Fo# arhar c¢rop, the growth rate for area and production were
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significant in Central Narmada valley and Bundelkhand regions
but /significant decline in area and producticn was observed
in &hhatisgarh plains, Bastar plateau and Vindhyan plateau
regions. Profuctivity remained quite low and stagnant in all
the?regions. At state level, the area, production and produ-
cti#ity have shown almost stagnated growth rates. Resgearch
nec&s to be directed towards evolving short duration HYVs of

arhar crop which can be fitted into existing crop cycle so as

to Increase cropping intensity and which have higher degree

of

esistance to insects and pests. Similarly, the lentil
crop had behaved at state level but at regional level the
significant growth for area and production were obgserved in
Gird, Bundelkhand, Vindhyan, Malwa and Nimar regions. Produ-
ctijity was observed significant in Vindhyan, Bundelkhand and
r regions, Teora crop, which was mainly grown in Chhatis-
garl plains region, had shown deceleration in area, produc-
tioi and productivity. There is need of research to evolvs
toxlc-free varieties. With the growing demand of pulse crops
and||more remunerative prices, there is need to develop suita-
blelHYVl specifically for each region, with better solil mana-
gemlnt, cultural practicas, irrigation, specific fertilizer
doa‘ and plant protection measures to improve the productivity

of pulse CIODE,
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Oilseed crops

Ag regards to total ollseed crops, area and production

have‘aignificantly positive in Vindhyan plateau, Central

pda valley, Gird and Malwa regions. Among oilseeds, soy-

|erop had shown sizegble significant positive growth rate
ea and production in most of the regions particularly in
Malwp, Satpura, Central Narmada valley and Vindhyan regions

but productivity had not shown any significant increase.

This| needs serious attention to motivate farmers to use rhi-
zobﬂun culture, HYVs seed, adequate fertilizer dose and plant

protbction measures to raise the productivity. Mustard is
1

another important oilseed crop, which has shown significant

ase in area, production and productivity in the state

articularly in Malwa, 8atpura, Gird and Bundelkhand

ons . Linseed crop had shown stagnation at state level
‘as shown increase in Malwa and Gird regions., Sesamum
roundnut crops have shown deceleration in area, produc-
and productivity. They might be substituted by other
morﬁ remunerative crops like scoybean, The growing demand of
oili ed and secular rise in prices the oilseed production has
to de raised by developing suitable HYVs for specific regions,
soiﬁ and water management techniques and plant protection
mea%ures to avoid import of edible cil.

|
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As regards the growth in use of ¢apital inputs like

cropiwise irrigated area, HYVe area and total fertilizer con-

|
TeclnolOQLcal inputs

|

|

f
sugption, registered significant positive growth in all the
regions with variation in regional pattern and its magnitude,
Butgin case of net irrigated area, the regional growth rates
wer? gquite low particularly in Bastar, Bundelkhand, Kymore
and ||Gird regions. Cropwise irrigated and HYVs area reflects
that for rice, area had not shown sizeable increase in
reg*ons of rice crop zone viz., Chhatisgarh plains, Bastar
pla+eau, Northern hillas of Chhatisgarh and Kymore plateau but
hav+ shown sizeable significant increase in Bundalkhand and

Cen+ra1 Narmada valley ragions (non-rice crop regions). At

sta*e lavel, the ares under irrigated crop and HYV was only

15 and 18 per cent, respectively, which reflects that local

varjeties are still dominating tha rice area. Research neads

to directed to evclve suitable HYVs competing with palata-

bility of local varieties and there is need to replace the

old;HYVs with new breeder seed to Increase the productivity,

Thei

incerease in most of the regions but wide variation in magni~

irrigated and HYV area of wheat have shown significant

of growth rate among regions was found. The irrigated

and||HYV of wheat covered only 21.8 and 20.0 per cent of area
respectively at state level which needs to be raised in all

the%regions. The new hybrid seed technology for rice and

whe}t needs to be developed and the technology should be
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sed to cultivator for higher productivity. HYV of jowar,
which covered very leas area need short duration varieties go
thaj rabl crop can be taken up for increasing the cropping
1ntjnsity. Though the irrigated area under pulse crops and
oil‘eed crops have shown significant increase in all the
regﬂona but its area was vary meagre i,e, 3,23 and 2,03 per
cen', respectively. The area under pulse crops and cilgeed
which needs less irrigation should be raised with HYVs
ia quite negligible. Fertilizer consumption had also
wide regional diaparity, as it was very low in Bastar,

ern hills of Chhatisgarh and Jhabua hills regions even

f ate level (6.25 kg/ha) as compared to Malwa plateau,

Chhﬂtisgarh plains and Gird regions.

i The use of these capital inputs revealed wide regional
disﬁPrities in their use. This might be due to cropping

patﬁarn of the regions and endeavour of the cultivators.

| The factors causing regional disparxities were found to

significantly correlated to effect the change in area of

/crop groups. However, for total production of crops,
under crops and productivity were found to be significa-
correlated factor causing inter-regiocnal variations.
productivity of cropa, particularly wheat, gram and total
;cds were found significantly influenced by cropwise

:ated area and HYV area,
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Hence it can ba concluded that regicnal disparities in
cultural growth 1s the result of unbalanced growth of

» production and productivity of different crops/crop

ra, Imbalances in development process may be inevitable

gh they are to be kept within desirable limits through

cy decislon taking into account the natural endowment cf
ragion, A further farm level detall investigation into

cnal production practlice to identify the constraints

ating there upon 1s required,

The results analysed and conclusions derived at, area,

netion and productivity of important crops/crop groups

factors associated with agricultural growth at regional
Ltate level during post-technological period refuted the

pwing null hypothesis formulated in this research study:

Improved technology of crop production practices are

neutral to regional scll and climatic variaticns,

In post-tachnology pericd, the productivity of major

| erops at regional and state level remained the aame.

implications

pli#

The research study leads to the following pelicy im-

ations:
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Location-specific agricultural research be developed by
regional planning for agricultural development so as to

reduce the regional disparities.

Productivity of major crops is not maintaining its role,
although improved teghnologles are available. Extension
agencies and communication media be given the task to

diffuse the technology from lab to land.

Technological break through in pulse and oilseed crop
production technology is required by evolving short
duraticon HYVs with drought and pest resistant varieties,

pulse culture specifically suited at regional level.

Crucial importance of extending irrigation to all regions
particularly in those regions where it was below 5 per
cent like Bastar, Northern hills of Chhatisgarh, Vindhyan
plateau and Jhabua hills., Since opportunities for ex-
tending canal irrigation may be limited in these regions,
minor irrigation sources like dug wellsax and tubawells
should be tapped, after making hydro-geological survey
and feasibility studies, Also, micro-watersheds need to
be planned and exacuted so as to utilise the run-off

water from rainfall, which is quite high in these regions.

As the major cropped area was under rainfed condition at

| regional and state level, thaere is need to develop impro-

%vad dryland farming and low input technology specific to



(7

Tt

263

each agro-climatic region such as short duration crop
cultivars suited to efficient cropping season, soil
managemant, timely sowing, use of drought resistant
HYVs, water harvest tachnology and adequate fertilizer

doses,

Unless more and better irrigation facilities (with
proper drainage) and suitable crop cultivars (HYVs) are
made available to farmers, fertilizer off-take may not
increase. Fertilizer use is very low in many regions
and at state level (6.25 kg/ha) and even in advanced
reglons. So there is scope to tap this potential for

increasing crop yields.

Rural infrastructure be improved to provide possession,
form, time and space economic gains to fsrmers of each

region like markets, transport and supply line.

Investigation into constraints in natural, economic and
social which are in way of regiocnal disparities for
agricultural growth, be carried out so that imbalances

can be reduced.

Analvtical studiesz similar to this research be initia-
ted at micro level i.e, district or at farm level to
investigate into regional production practices to

identify the constraints operating there upon,
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The systemic farming approach within the agro-climatic
zones neede be undertaken and be extended at the plan-
ning level and economic contents be fully studied for

short-term and long-term projections.

-t0001=



