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6« oUMMARY, CONCLUSIUNS ANJ RaCOMMaNOATIUNG

ihe problem of uncertainty ana low productivity has
been recoynized as an age-old experience under rainfed
farming. ihe importance of irrigation has thus been realised
since tne beginning of the cultivation of crors. The basic
purpose of creating irrigation facilities was to provide
rrotective irrigation or life saving irrigation to the field
¢craps to supplement the dependence of natural precipitation.
i1e history of irrigation in India is a well documented proof
for saving the crops from the vagaries of nature and thus
otLtaln atleast the subsistence leval ot sutput. Later on,
the concept of protective irrigation was gradually changed
towards productive purpose of the artificial supply of water
1o the field crops. The hNational rive Year Flans and the
IL.ational Commission on ~griculture (1376) conceived a compre-
hznsive scneme for prepiring a national sater sudget, devi-
cing the measures for accumulation and scientific distribution
of accumulated water and emphasis on the development of
technology f£or water managenment to ultimately increase procu-

ction and productivity of iileld cropse.

The policies laid-down by the government included the
tapping of natural water resources througn construction of

Jams across the natural streams which gave sirth to the idea
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harness e natdral water resnurce 3n: o Lidgiss sgsuacultiral
croduction within the comrand for its sverall developnent.
st=r oas greh rat only plays a significant role in «gricul-
“trasl productisn, but 3lss serves as a carrisr of otner
wrronaents of proaduction tecnnolngy such as improved sasas,
8= »E oo desl fertilizers anny plant srotection measuros

311 sclantific cropn husbsriry. 1o tadhya pradesh, with less
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i Elarznt sovrces, ventured thne Iaw> cund Chamcsl Lrreigation
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mrapring system, thzrefore, the fooigrains were picked

up t3 De examined in detall witnh the following specific

(1) 12 messure the chonges in the >fficial estimates of
condgrains proasctian b oomLani dr=as 0L Fadnya r ralesn
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(2) 2> AeCOoMposSe Looagiain

LSIoTacrion Aot lts congonenty

dvring pre and post-green revolutisn periods.
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(3} 1o examins the variabilitiszs aszcociated witii foodgrain
production in command areas with reference to time periods

under consideration.

(4) To measurs the changes in the use of major production

irputs ant thelr assoclatinn with the level of prolduction.

for achieving the above objectives, Tawa command from
entral part of the otate (Hdoshangabad division) and Chambal
cormand £rom North-western part of the wtate (Bhind and
rorena ‘listricts) were purposively selected slnce they happen
t> be the mwajor command areas of the otate. Tawa command
represents heavy to medium soils with 1300 mm annual rainfall,
traditionally called as *'.heat belt' along Larmada river. The
wharbal command is characterised by deep alluvial soils with
300 to 1000 mm rainfall, traditionally called as ‘Jowar-nheat
zelt! is spread over the area wasned away by Chambal river.
ihus, the two situations are available where irrigation water
is no nore a constraint in agyricultural production, specially
the production of foodgrains. For achieving the objectives,
time seriss data from seconiary sources were collected for =
tire span since 1956-57 to 1984-85 which was conveniently
crouped as \u, pre-green revolution reriod (125€-57 to 1364 ---3)
sud (p) post-creen ravelution period (1965-66 to 1984-£5).
‘he analysis has been done covering the ahsolute and relative
changes in acreage, production and yield of foodgrains, trends

and growth rstes of foodgrains, decomposition of cropwise
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production into srea, yield ani interaction effects, and
variability in production components. The correlations

and regressions tor examining the resource productivity were
also atterpted. The data pertainsd to macro level (district
level), althougn the actual command area was not the same as
of the districts involved in each command ani this was the
limitation in the data used for the present study. lhe
analysis of trend and growth rates was attempted in the lines
suygested by the earlier workers. The growth rates were
estirated tnrough log~linear eguation to have intercrop
corparisins within command and intracrop comparison between

comrmands selected for the study.

ihe analytical results of the study were :=

1, iawa conmand ‘area witnessed decline in acreage and
yield of foodgrains which ultimately affected the production
during pre-green rew lution period (1356~537 to 1964-65),
whereas such reductions were not found for Champal command.
An absolute increase in the components of foodgrains produ-
ction was remarkable during post-green revolution period in
Tawa command when production increased by nearly 97 per cent
with an increase of 10 per cent in acreage and more than 77
r=r cent increase in the yield. there was zks2lute Zecline
2t toodorain acreage in Chambal cormand by 5.41 per cent, out
the proijuction and yield increased by more than 55 per cente.

The increase in foodgrain production in Chambal command witn
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sraller acreage dvring post-green revolution perjod is a
glaring example of intensive cultivation under irricated
conditions. wuring the same period, the acreage of foodgrains
in tadnya rradesh increased by 7.9 per cent with an incr=ase
in productivity by 7.72 per cent, resulting into an increase
in prouuvction by a little over 16 per cent only. Thus,
commingd areas have performed well in comparison to the

Tuodgrain production in the entire ctate.

2. lhe position of crop categories 3f Eoodyrains namely,
cereals and pulses with respect to thzir ares, production and
proluctivity was different. Thers was a deciine in the
acreage unier cereals in Tawa commani agiiust an incresse in
~nampal command in both the time periodis under cossiderstione.
ihe pulscs gained importance in acreace ang production in
both the commands, irrespective of the tinme periods. ihe
productivity of the cereals 41d rsveal rising trend during
post-green revolution period in Tawa command 3gainst rising
yield trends of productivity of cereals in -hanoal command
during the entire period. The proluctivity of pulses which
had declining trend during the easrlier veriod, turned ocut to
weve rising treod during the post-green revolution period in
vzt the confunas. In othar words, there was 4 substantisl
proioctivity gains in coth the cormmandis after the irrigaticon

was made availavle to cereals and gulses.
B




e lhe intercrop comparison within the command and intra-
crop comparison between the commands during the periods unier
study, indicated that paddy and wheat gained in acreage
Avring the post-¢reen revslution perio? when the irrigation
was made avzailable. oimilsrly, jowar and bsjra suffered ir
acreage in eoth the commanis during the post-green revolution
parind. Thar= was z substantial increase in the acreage of
vrar, tur and pes in Tawa coiwmand during the lster periosd,
while uri, moong and masoor occupisd larger icreage in Chsabal
conmsn i The rsroductinn of paddy, wheat and maize in ‘laws
comrmarnd increzased graduslly over tiwe, wharszas vadily, woeat
ard maize iniicated hizgher production levals in Jharbal
conmand during the post-green revolution psriod. among thio
vulse=s,produstions of gramw and tur incre=ased in Lawa comtaund
Aqainst the dzclining production of graw in Chambal command.
Me production of tur ani masoor significantly increased in
Chambal command Juring post-green revolution period. There
w3s a drastic increase in the productivity of paidy, wheat,
Jowar and bajrz in Chambal command Juring tne post-yreen
revolution pariod agzinst the increassz in profuctivity oF
yaddy, wheat ani jowar in Tawa command. similarly, the proadu-
ctivity of 3ll the pulses increased in Tawa command by over
73 per cent, ranging from 15.52 per cent in case of nasSoor

to Bee69 per cent in case of tur during the post-green revo-
lution perind. In Chambal command, the groductivity of

pulses during post-green revolution period increased by 11.72




mer csni, rangio g <rom 12,53 paroceni 1d casa ol Hid ta
178.40 par cent in case of tur. fLoong was the only exception
snowing negative relative change in productivity during the

later period.

4. ihe trenl analysis of *ne foodarains revaalsd sioni-
fimant an? nositive trends in ces= of paddy, wheat, mal-e,
gqram ¢ni cea in Tawa cormand duririg post-greern revolution
nerinde (ne overall trend of screage, productinn ard yiold
Syrdar the sare perfod was alsn Found to be posicive anw
siorificant in both the compmantdo. Jn Uharool comrans il
ficart pamitive nrents wele oosorve? for padngy, yhe v, maize
sar usipo tos (nctecrecsr rovalutior

s ‘e -
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srea is a sive elerert for vporoding thelr vroiuctivity
and producticr levels to explolt their potentisle within

rrecified rerins = say 2000 J eo. Comsidering thie trends o
foodcrains in bDath the commarnds, :the2 projections were mala
for the y=ar 2000 s.se. In Tawa comrand, the rrofuction Sf
foodgrains is likely to 4o up framw 320,23 thousnd tonn<s
to 362.40 thzusand tonnes by the year 2000 ~.u. oinilarly.
~he projects: foodgrain production would go up from 745.80
+rausand tonnes to U05.5% thousand tonnes oy Ghe end Of

cucraont century 10 enimbdl COn AN e

5. ine stability of acresage, proiuction and productivity

2f f£s0dcrains has been examin~.i tor both the periods. .3



regards acredge variaoility of foodgrains, it ranged from
U+E4 per cent tn 3.05 per cent in Tawa command and from
3.21 per cent to 4.18 per cent in Chambal command. The
post-green revolution period induced a slight increase in
acreage variability due to expansion of irrigation facili-
ties and extension of the area under the major crops like
paddy, wheat, grar and tur. In general, the acreage vari-
acility was noginal in both the commands, The production
variability was at higher levels in botn the commands,
ranging Zrom 5.82 per cent to 16.94 per cent in Tawa command
and from 407 per cent to 11.51 per cent in <chambal cormand
iuring pre ani post-green revolution periods, respectivelye.
ihe higner magnitude of production variability was due to
incr=ased yleld variability associated with nominal acresage
variability of foodgrains. Juring the post-green revolution
rerind, the production variability was higher in case of
rpaddy, wheat, gram, uri, rea and teora in Tawa command,

and paddy, wheat, jowar, maize, bajra., pea, moong, tur, urd

and grar in Chambal command. In other words, the post-green
revolution period appeared to be more susceptible to proiu-

ction risk in view of higher yield risk associdted with new

@]

mrop varietis: respoansive to fertilizer and pioat protection
sonlications, he Nighsry risx asszoietsd waith new apriculcoural
strateqy, if safequarded, is bound ©o give more recurns ooin

in physical and monetary terms, ithe farmers will have to be

educated to become risk-lovers rather than being risk-avertors.
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ne yield risk in terms of coetfficients of vaciation during
post=green revolution period was substantial, particularly
in case of paddy, wheat, gram, tur in Tawa command and in

case of paddy, wheat, jowar, maize, bajra, tur and pea in

chambal command. Rajkrishna's analysis for runjab upto
1956~57 indicated that technical progress contributed to

nearly &0 per cent of the output growthe

Ce fhe decanpwsition of foodgrain production in the
conrani arsa, particularly during the post-gr=en revaiution
periol iniicetead that th= yield contributions were higher

tharn the acr:zage contributiona in case of wally, wheat and

ty
X
j¢7]
i

tur in Tawa command, «nereas percantags shiars 2f are

aore il case 2f moony, tegra. url, kudo and waisez. Th2 intor-

svtiua effect was found substantisl ia case of 73928, reara,

wrar and urd. In <hamwal command, Juriag tha gpost-green rovo-
lutisn period, percentage contripution of yield to the tota
rroduction was higher in case of paddy, wheat, tur and pea,
leaving the other crops where the acreage contrikution
exceedel the yield contribution. The decomposition analysis
suggestel trhat in future, efforts should be mede to increase
the yield contribution in the total production thraugh
Intensive cultivation of crops and adoption of recommendel
vryiuction technslogy. -xtensive cultivation indiceted by
dominant share of acreage in the totzl production needs to oe
discouraged. In other words, ths production strategy will heve

to be directed towards increasing the productivity of foodgrains
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f3r wnich the eFforts are alr=ady peing rale. st wae local
lavel, the constraints of productivity need to be analysed,
priortised ani minimised gradually to achieve the basic

+.jectives of the command area jevelopment programmes

7. The assoclation of factors which influence f£oougrain
production revealed that there was sionificant correlation
Letween foodgrain production and area under foodgrains (Ali.
gross lrrigated area (12) and nurber of agricultural laboornrs
QAB) juring pre-green revolution period in bath the commanis.
“he aliitional factors namely, fertilizer consumptisn and
arza under nigh yielding varieties of foodagrains during the
“snt-green revolution period were found to be significantly
sa1 directly associated with production of total fondgrainc.
.ne emplirical evidence of such associations helps in tiking
policy decisions and implementation of the action nrocramrno
intended for enhancing the productivity ani rroduction of
foodgrains, specially under irrigated conditions. cince the
farring is being modernized on commercial lines, the assaci-
ation of the farr harvest prices with the prnduction of
foodgrains was also analysed and 1t was found to be signifi-
sant and positive in case of wheat alone in Tawa command.

_u» significant inverse correlation of farr harvest prices
Wl srozuctisi of Dajra and mogng was noted in Tawa commant.
In .hambal comrand, the production-price assoclations were
significantly positive in case of wheat, tur and masoor

against the inverse association in case of gram only.
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slthoush these vasults 13 not suistitute for suLply responste
stuiies, however, the influence of harvest prices on produ-
ction of foodgrains 1s certainly reflected. The farmers anu
the policy makers may decide on substitution of crops within
command area for those crops which have revealed significant

inverse price correlation with their production levels.

8. Is f£find out the marginal productivity of resources
engagel in foodgrain production in both the command distri-
cts, the regression analysis (Cobk Jouglas) wss done which,
contrary to the belief, revealed insionificant regressiosn
coefficients for fertilirer consumrption, oross irricated arca
and area unier high yielding varieties. The significent
rearessinn coefficients were only for the area under £201-
crains and number of agricultural labourers avasilakle in
noshangabad district, representing Tawa comrani. In Charbal

command, only the agricultural labourers revealed significent
response during the pre-green revalution period, whereas the
coefficients for fertilizer consumption and gross irrigated
area were significant at 10 per cent probability during toe
post-green revoalution reriod. The macroc level regression
inalysis 211 not give clear picture as the data for the
districts deviated from the actual commrand £ar which the
recuired information was not available. However, the insiudi-
ficant regression coefficients for fertilizer, irrigated

area and area under high yielding varieties may be due to

low level of use in foodgrain production. lhe positive




respons=2 o2& tnese non-conventional inputs in chambal command
clearly indicated that fertilizer consumption will navs to
be increased along with an increase in the area under hich
yielding varieties to attain higher level of production an?
productivity of foodgrains. There has been a gradual increase
in the consumption of fertilizers and area unier high yield-
ing varieties of crops in the command areas but the present
rate will have to be stepped up to optimise food production.
i fact, the wommand Area oevelopment Authority must focus
an v optimom utilization of available irrigation water
thraugh remunarative cropping systems, scientific management
3% craps, scneduling of irrigation and identification of the
1iriting factwrs such as micronutrients estc. so that the
nressent momentum of the crop productivity is further accele-
r:ted. There has Leen indications in the command areas that
the irrigation water is misused due to over irrigation for
want of water technology appropriate to the local soil crop
coniitions. Ihe dangers of irrigation misuse have already
been iientified, particularly in lawa command which has
heavy tlack z0ils and they snould be taken as the warning

sigrals to sasve land and water so essential for the posterity.
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Py :_.I‘.}'l:'; - II

average of production of important foodgrain crops in the
study area

unit : '000 tonnes

) — Tawa command Chambal command _
“rop rre-Gk |EOSEt-GR__| Ere-GR_| roSt-Gk
CERZALS

r addy B8.06 9.89 14,56 20.56
~heat 94.61 111.38 B5.48 229.53
Jovar 13,26 8l.69 55.87 44,73
raize 1,76 2,23 D.44 0.60
Siira 0.10 0.10 71.05 80.u4
Kodo Z.04 2450 - -
Total cereals 133.25 148.36 249 .29 393.11
EULo Lo

Sran 20.12 28.88 138,67 124.44
Urd 0.27 1.25 0.26 D.51
Tur 21,07 27.71 16.66 26 .62
Moong 0.46 0.73 4,63 3.31
Pea 0.30 0.456 0.72 22.73
£ 3800r 1.22 2.04 Z2.81 4.42
ienra €03 T30 - -
Total pulses 51.90 63.73 151,34 163.75

Total foodgrains 186.65 212.04 375435 554.78
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akrroivdla=I11

average of productivity (yield) of important foodgrain
) crops in the study area
unit 3 kg/ha

Lrop Tawa conmand | chambal commana
Fre-Gik L0St-GR [ bPre=Gi [PoSt-ux
1 f

CEraabs

raddy 843.57 950.35 1187.66 1223.27
«heat 545.71 973.22 755.71 1297.9«
Jowar 709.57 927.17 €92.23 T67.30
Malize 268,09 1116.55 756.00 804,11
HYajra 531.7% 55550 664.C4 54Ce44
Kodo-kutxi 132.33 170.44 - -

->tal cereals 575.19 715.72 713.62 1039%.42

Gram 405.38 544,98 755.04 £57.68
urid 325.23 34C .60 270476 220.35
lur 1103.19 1748.27 509.28 £7€.,93
Moong 209,66 <CA4.C3 357.C8% 08,17
rea 263 .80 23Bebe 493,05 417.00
.'3soor 34,3 357.71 528,12 AN 32
leora 369.14 448.74 - -

Iotal pulses 577.90 535,63 621.85 73C.13

Total faodgrains 500.04  673.73  631.38  910.20




