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CHAPTER 1.

AN ECONOMETRIC ANALYSIS
OF INFLUENCE OF PRICES AND
TECHNOLOGY ON KARNATAKA

AGRICULTURE

INTRODUCTION



ORAPTER ¢
INTRODUCTION

All developing econsmies face the twin probdlems of
achieving self sufficiency in food grain produotion on the
e hapd and providing gainful en: loyment to potential labour
on the Other. India, desplte being a devaloping ego omy, has
already achleved eelf sufficlency on the foodgralin production
rrmt.1 Hovever, with recard to providing employment to
potential labour force, she has not been suocesaful in
achieving the targct.z The sugcess witnessed in food grain
production eould maninly te asgribed io the treme..lous break
throughs that Ocourred in the sgricultural szector Aug to tha

atvent of gnon-nvnlutt:;: i mid=sixtoes.

We have achisved self aufficienocy in £20d4 geain produetisn
12 be realised in teyme Of elther catohing up or aurpassing
the targetted levels net by ..ational plans. Fovever, in terme
of yearly growth performance, the f0od graln priduotion
regl stered an uneven trend. PFor ir strance the foodgrein produo~
tion which was abvut 50 million tonneo during fifices rsee te

e e - - -

i F. Ohandvashekar gf al. (1934)

2 The une.ployment in tre couniry nuabsr nearly twenty scven
millions whioh conotitute 21 per ocent of cduntry's total
labour foxroe as sgailnst 5.5 pex gent ir resject of UsS.de}

4 per oent i: resepot of U.,K.y and 16 per cert in respect of
Japan (Badaxr 1983).



1319 million tonnes by 19378=79. Thereafter the production
deolined to 105.7 million tonmes in 1979-80, whieh amounted

10 & steep fall of about 22.2 million tonnes. Subsagquently,
during 1980-31, the «ross level of foodgrains output partially
recovered when it reached a level of sbout 133.1 milliom
tonnco.’ Yowever, it remaived otationary during 1981-62,
Buving deelined to a level of 129.36% millton tonmes in
1982-83, L1t rose to an all time high level of chout 150 million
tonnes during 1983-84-5 Howaver, 1t fell to the level of

148,2 militon tonnee Auring 1985=86.°

Thus, the total foodgrains {n Indis has traced a nige
sag gyowth path during the lort deocade. What dieturbs nmost
is that the total foodgrains'’ outnut has either stagnateld or
suffered sudden spurte as ceen in 198%84, Adesplite substantial
rrowth in iryigated area, omsunpiion of fertiliscrs and spead
of YYVs during the lnst six yeors ir guestiom.

The fluotuations that observed in the total quantity
of roodgralne in tre countyy Juring the past ‘ecade ovull he
truced t9 the wulnerable dryland dominated Indian ageloulture.
In faot, out of 142.8 million heotares of aradle land in the
oxuntyy, about 106.2 niliion heotares, which amounte 0 74.3

SIS

3 sawant (1983)
4 Agricuiiural sitatlor in Indla, Jun., 1985(r.193)
5. Ibid

6. Agriculturl Situation in India, May, 1986 (r.97).
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pex aent of totel, exclusively depend upon wvagaries of
non-ﬂ-.7 Ralifed agriculture is spesially important for
Andhra Pradesh, Biharx, 6ujarath, Kasnataks, Madhyapradesh,
Kaharastmm, Orisea and Rajastan wvhigh have a laxge portion f
net oropred area without irrimntion faciiities. This observa-
tion equally applios to such axeas of Jamem and Kashaly,
Pusjab, Mrvans, Uttarapradesh and Temiinadu as are stili

retaining unipyigated.

Indian Meteorcliogiosl Bepertrert has idgntified nreas
regeiving less than 400 mm rainfall as arid and thom areas
reseiving between 400-4000 mm annual pyeoipltatiom as seni=
arld or dryfamaing mtama The total area under arid and
seni-arid s>nes in the country is sstimated ¢t0 be about
3,87,990 square kilometers (:q.Xm.) and 20,380,510 Rq. Em,
tcwectlvely.g The whole »f Borthwesteru p £t of India aad
mout of the Lnterior penircula fall under thees cliratie
Bouag. Gtatewise arear of arid and eeniarid z-ones of India
are presanted in TAHMLE 1.9,

The gintribution of tiese dryland tronota te national
produet is quite sudstantial, As muoh as 45 per cent nf totsl
£o0d zoduction (eixty million tennes) and 75 per oent of

7 Venkateswaralu (1v82)

8 A mew TeoLndlogy fur DLryland Famming (1970)
9 Hedbar (1983)




TATLE 1.1

STATEWISR ARZA OF ARID AYD SEMIARID ZOVE3 OF IVDIA

A e oL S0 4 A A ek o a4 e e A g S T AT A AN g

Aras undery aaoh

Arwa iu 3q. img state (per sant)

Sta-.e e
Arid Semiarid Arid Semiapid

1 2 - 3 4 . 5
Avdbra Fradesh 21,550 4,386,70 6 7
ou jarat 62,180 00,520 16 4
Bagyana 12,840 23,880 7 10
Jama & Kastoir 764 300 15780 18 Gl
Knrnataia 8,570 13,15,360 2 63
Madnyay 2odéc el - 39,470 - 2.9
Naharesitra 1,790 1,195,580 0,3 5.8
Punjab 14,510 31,770 4 1.5
majastan $,96,150 1,291,020 51 5.8
Lemddnadu - 0%,280 - 4.6
Utsar Prudech - 64,230 - k%
istal 3,07,390 27,850,510 100 100 _:

Sourset edbar (1945), Table 1.

Lote & Patalsg i cdlumnn 4 amd 5 8> rot 244 ud t0 100 due 9
rounding off »f decimals.



ZABLE 1.2
DRYLAED AR:A UV DER DTPPORETT C0PC

_——— ——— - e A A TR

AU por cent of tatal

Crove ares undsy tve orvps
5orghum G9e5
Poarl Millet 4.6
Grovrazut 94,0
Pui &4 8 5244
Crickper tihe T
Hrize 8243
Fottem Tie8
upe/Mustard 05.8
Rige 61.7
Barley 44.0
wheat 5.0

Jurcet A Deeade of Drylamd agrinultural Reeearch in
Iziie 1971-80 (1982)
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PABLE 1.3
PERCLCNTACRE CONTRIBUTION OF IMPORTANT CROZB UF AERID AMD SERMI
ARID Z0TES OP INDIA

[ 2 -y PG T i e e Y P AT - KA s RS PR s ate G-

e ..

A8 per cent of total

Crnoe produgtion i il g cruntey
R} 3 64,34
rearl ¥illct{nalra) 51.39
Mnise 118
Ragi 45,35
whent 3014 66
Barley ‘ 21.38
Chicloea (Gram) 51,51
Pluatu Fua | 47.44
groundput The U0
Othex OLl aseda 36. 22
Cotton | 60.51

#Beased on data of G4 dlstricss of low rainfall and unipri . .tod
ayen

Sourcet A Yev Teohnolagy £or Dryvlond Maming



total oll egel productlion {(twelwe millior tonnesm) ~# +he
countey, on an avera;e, originnte frorm these tractn.w
About nivety per ocent o{area under Sorghum, Pearl illet,

H fall wnder theos dryland trmcts. Almugt

two=thirds of rice, musiard and one~third o5f wheat are grown

Peanut rord Pulser

under rainfed conditionas. The Percentzge aren of JiLfcrect
erops de; ending w drylsnd agriculture and thelr relative
oontyibution t0 natiunal product are provided ir TABLE 1.2
end TABLS 947 recpeotiwely. These tubles amply derconrtrate
the impurtant rola played hy dyylerd cgwleuliure in sraping
tihe putimed agricuiitural producte Sinoe this study pertains
$0 Karnatake atate, 3 brief aoudi:rt of the relevange of
dryland ugriculture to the state agricultural eoonomy mey be
in order.

Ab.ut 80 per cent 3f iue net ordpred ares (n Karnat.h
is now exolusively dependent$ on rainfull, In view of ths waat
oropped acrege uader drylands, trese lands emirldute as
mugh 88 42 per eent. Bf the total foedgyalm produation »f the
state. 1ospite fully tapping all the mwallable soumses of
Lyrigation in the stuate, abiut Y0 per et of orxop lard
would stiil remain yainted.

i aniua o

10 venkateswaralu (1982)
& Poxr Sclentifie Rames >f Crops, sec@ API'iTDIX 2.2

Ll
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Kazn siaka state has about 10 million heotares of
oultliv2tad axes Of wiich about 6 million hectares suffer from
frequent Ariught and sonrolty omditions. Ten sut of 19
distriots reqeive lesa than 750 m.m, yainfall, and few among
trese even leas than 550 mez.'? The areas which attract
drytarming olassifio. $ion aret

(1) ¥urtheastern belt ednalsting 57 Bellazy, Bl japiay
Gulbarge, Raichuy distriots, and eastern ;arts »f velgaum,
Chitradurga and Dharwad distriets

(11) southeastern belt ownsistirng ol Bangaloze, rol-x,
Mysoxs and Tumkuy dlatriots and Zasgtern parts of assan d
3hinoga dlatriote.

In noie 0f these Alstriote dues the irrigated arvea
encsed 10 per aoent Of net aowvn ares, rnd in & few it anuld
be oven lesa <han 2 per cents Rainfull irn these dlatricts
benidcs being Linadequatic L0 almd uncertalie. A¢ One extrene,
therg @auld te dosupour resu.Sing in rundsff. The Sther extirelg
of irsuffiolent rains leading to droughts cemnot be ruled
ovt. Wwhen the rainfall 40es not exoeed L per esnt dx MO
than nomsal precipitation in any vear, ine amo.nt of preeipi-
tation setually felle short for relelng & normal orop. 14

O A ik P - o B e N U RS-SRS PN S

12 xamataia Iryland Deve: opment Proiect (1985)
13 Dryfarmi.g .n liysore (1979)
14 ZXanitkar et ak. (1960), ac in Hedbar (19:3)




Sugh a presarisus somndition almo s pmauﬁ every year, in
one or the other dart 2f the state. This in turm hag been
oononaibly £9» partinl famines in the atate ﬂveg pagt aavaral
years., An enquiry into shg hi=torr of famirgs St!eoting tha
untry inwvariably disoloses the simultanedus prevalance of
famuiea within tne siate aleo, This results 1l migration ol
furel population leaving their nearths and homes i seargh of
gainful employczent. More often than nit, such folks s¢ll

a¥ay iueir essets - both movable end lemoveble = gt ihrow aeay

pricaes to overcuce thelr fmmediste firnncisl exigerzige.

Migratior 52 rugal labour foroe in ssaxch of emplovment
is a poaitive indieator 5f Aewelepme ¢ thet is takine plone
in yoral agriouitupal soonomy, only if, sich migrntion resita
2¥on ipereansed producilivity ushere? in the rural prliary
peo4or. Bezond, the urhen Induszirial secior must hnwye
"snora cepreitow $0 abeort the Lot ur forge releace?d from
pRLIPRPY sector sudhesegtant t9 inoreaned prﬂduct!vﬁty.is And,
India with {ta ladoup surmdae egornory ard commitzent ¢o
g82n2mio Qevels Bent, Mg suak migration in ample meacure.
hut, there exists herdly an; evidevce to Lrdicate that the

proportion of lahouy foree Aerending nn myrioulture tas falign.

. i _

T I

15 see Lewia (1954), Hanls abd Foi {1961). & brief exitique
o trese Mmoaels oan by found in Meler (1913, ., .157«163),

16 diiin Desad (1582)
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In fact, ths peraentage of labdour foree depending on agrleu.tire
pad ronelraod ar high in 1371, ac ln 1984, or for that motter,
as 1 1999, stoasen vy Mozart sal Tetennesurtny (1570,
Sethuppmaw (1970), Yagewote {(1772) repor: diemppointing jere
fopmenge 0f induptrlal mector (o chrophing labony fyram ohen]
85908, Deudlte the Ihrust placed in our naglonal plang
$0 .romota irdistrial crowih 2rd oreatim of negessegy lioinw
pliructure i1iLe [Ower, transport and ctmmumieation netwoxk,
the urban industriai eeotor bas failed 12 make any dent in
abaording arowth i ~upsl ladozr foree.

From the avove Alpousslo ., two lmportant lasies elsigee
yirsy, ever though the o2 ntry tap atteived gelf-sufficlensy
e Fooldgrads produotion, yet becuuse o sizealle contribution f
of Aryland agrioultural sectsr t0 natiuvpal agrioultursl produet
aud cieks sonoclated with dryfairmming hich £ind axpresasl s
fr. texme of fluotuating total foodgralm pxoduetinn, the
Laius 0f fuiuze agricultural researob pesds %2 e dlreeiad at
the Jdevelvitaut of drylanud e riculture. Thus, anyxo;riate
straiegloe 102 dlverd fying dryland agriaulturs zeed t0 bé
Qevalopede The risks asssc¢lated with dryfarming whigh fiod
expreesion in unstable farm ocuttut deserve 42 be tackled.
secuud, iloc Ctahtlal for employment, if any, ln dryland

sgricuitare has ot *o be fally tapoed, At thi- jungture

W S ANy S A~

16 Wit in Desai (193;)
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A% may be pertinent to guote the Seventk Pive Year Plan
Dogument: "Ag of now, the rainfed areas omstizute sver 70
peX cent of orop lands and gontribuie about 43 per cent of
foedgrains production. The improvement of produotivity of
the rainfed area has thus a cloes bearing on the well being
of large mass of population. An important strategy for '
agricultiure in the perspeotive plan period would be to
intensify research on 4dryfamming, accelaraie the tracufer of
new technologies from lad 10 the farx md to channelise more
oredit into and development of marketing facilities in dry
famming area 80 as to assist in the speedy application >f new
toohnolqgtclf'7 Renoce, agriocultural cector - more so, the
dryland ocomponer§ of it =iflikely t9 aarxy the burden of
providing stadbility to the aggregate farm ocutput on the one
hand, and employment $0 a3 siseable section of >upr rural work
fome on the other, for sdme more time to gome, besides
cun.tributing suustantial share $0 Nk origioating from
agricultupal sector, |

In Karnataka state, oxep husbandry on 80 per cent of
net éown arsa depends on the vagaries of monseon. The two
fmportant orors, important in the sense of providing
subsiptance agriculfure, :nd sizezble shares in the state

17 Seventh Pive Year Plan Document, P.13

na



oxopping pattern are Jowar and Ragli. They agodunt respectively
for 17.49% per cent and 9.66 per cent of aropping pattern in the
state. They are grown mainly in the dryland tracts of Worthesn
and Scuthern Karnataka respectively. VWhile in ststen like
Pamilnadu, Andhrapradesh and Punjad the spread of HYVe has
been reglon-specific, thersbdy eonufining only to areas endowed
vith irrigation facllity or ascured rainfall, in Karnataka

it has nade deep ilurcads into ayreas whigh are neither supported
by irrigatisn nor assuwed rainfall, dt are driught prmc.w
Thig obeervation specifically aprlies to Southern Kapnataka
vhere HYV Ragi has made tremendous impact in texme of sdoption
on farmers' fields. Inspite of Jowar being the staple food

of entire Forthern Karnateks, the area under HYV Jowar in the
gtate has been nmore or less otncentrated in only three
distriets, viz., Bellary, Chitradurgm and Dharwad. HRowever,
the HYV Ragli bas made deep inroads intd all the scven distriots
of Southarn Maldean, where the agroclimatio aonditions are
similay,

In view of the exphasis being placed uptm taking the
gountry ¢0 2ist Century, it may be relevant t9 examine the
following issuss., Iow far 4does the new dryland teohnolegy
developed in Karmnsteka has suoceeded in alleviating the twin
problems 5f output and wnemployment? Does it really have the

g - B e i

18 Chandrasheker, gt al. (1983)
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potertial to meet the aggregate f00dgrain requirement of the
state fortheoming during the years 1985~-20017 what will be
the impaet of imminent demographie pressiures foxthooming
during the years 1985-2001 in widening the gep, if any,
between the demand for and supply of ruyal aggregate labour
relevant 10 dryland agrioultural seotor of Kasnatasa?

An analysis of prelimirary dryland agricultural data
pertain.ng to the yeaxr 1980~81 of Bouthern Maldan revealed the
exlotenoe of widespread rutritional defiolency and under—
enploymend. In faot, the aggregate Ragl produced in the year
under referxence fell short of aggregnte Hagl requirerent
commensurate with nutritional noxm by 12 per cent. Seoond,
the aguregate lavel of potential labour avallable to the dry-
land Ragi Industry during the sals year exceeded the aggregate
lavel of optimum labour input sought by the eaid Industry by
17 pex cent. The deficit of 12 per cent in the nuiritional
requirement, and the surplus of 17 rer oent in the potential
labour available « both viewed in nggrezate torfis « ob:oerved
in Southemn Maidan in the year 1981, md pertaining to the drylamd
Bagl Industry are likely to swell gradually during the period
‘l986---20l1)1»"9 The gaps in ag-regate nutritiomml norm amd

pm—

19 See mections 3.1.2 and 8.2.2, Ohaptur 8 fOor detalls
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under employment thus odeerved in the &xyfamming Ragi sector
of Kamatakn need 19 be dridged on top priority., This calls
fox fopmulagion and implementation of approvriate pelicles
and programes relating t0 dryiand orop develo:ment in
gensysl, and Ragi orop develoument in particular, bHoth at
state and natienal levels, 80 that the twin problems of
"nutritimal defieid® and “labouy supplus® likely to dominate
the dryland sgricultural scene of Xamnatain in the years
ahead are sliminated by the turn of the eentury, Theamain

e moern 5f thle study is to develop the necessary thedrgtionl
end er. irigal basg for formulating the relevant ;olicies

and priorities for dryland Ragl oxep develemment of
Lagnataka.

At this junosure, -ne spacific question can be raised.
What ars the paraceters - m.rket and teohrologiosl - whioh
heve led t0 & lurge soale adoption of Improwed Ragh variety
in souther. Kurnataka in contra.t 10 loca fzed sdoption of
TYV Jowar in Northern Karnatala? ¥his Lfssue warrents a thorough
probee Plausibly, the results stemming from this enquiry aide
us in formclation of poligliesawnd pregrammgs £0r the dryland
axrop development of Karnataka, In ordex t0 examine if there
is a prima facle case foy an indepth analytienl study of the
problel, regresd on analysis bOth a¥ mic r0 and macro levels
involving tine series data pertaiping teo the period have been
d.:0. Aguregate Rag. > bt ut nas besn used ag depandent wvariable



and Ragli real prloe, and teohnology have been oh9sen as

the irdependent variabtles. The analysis ot micers level

has been done using the data drawn frum individual dlstriots

of Southem Hnldllzo viB., 3angalnie, Chitmdurga, Massen,
Kolar, Mandya, Myssye, ad Tum.ur, while tkat at maore level
acusise Of the whole 5f Southern Maldan treated as & single
urit. The resuits of the analysis indicuate that the

technology has played a very dominant role in bhooding the growth
roite of Ragl orop during the peridd 1961-95, In faot the

trend cleffiolent used as a rroxy te represent technology
variable during the period 1960-61 t0 1984~85 has been shown

10 be positive and significant ir came of 21l the districts
except Tum-ap and FKolay, With respeet $o Tumiup 3istpict L4
oot only has tumed negatlve, bus also become significant

while Xolar has reglstered noin-signifiomnt negrtive coeffloiont,
However, the Southern Maldan has regi c.ered positive and

signl flicant trend goeffioient. In order 10 exanine if, the
Ragl production functim has undergone struotural bdreak with
the advent of green revolution, separate regressi ms have

been fitted for the pariods 1960=61 t0 1974=75 (P=4), and
1974=75 $9 1984~8% (P-B). The Ragl produot.on functions
oomse‘porﬂlng t0 the districhte Of Rergalore, Mysore, Ohitwsdurga
ar.l Mandya hall fpom a differeut structure fram those relevant

R

20 Por Adetallrc gsee sBection2.5



te P=B. Nowsver, the ethex three distriots, irelusing the
reglion of Southezn Nafldan, 45 not follow suid,

The sorutiny of the results of regrecsion analyses
hes falled ¢0 set any patum.m Yox instance, the analysis
of P=A shows that the dlstriots of Myedore and Ohitradurga
have reglstered positive and significant trend coeffliolents.
Hovevex, Bangalom ard Rossan distrilots have ziven rioe to
aegative, bYut non-significans trend ocoefficlsnts.

The regression analyesie of P=B has 2008 interesting
relations, T @ proportion of arge under (NYY) ueed ns a
proxy variible for tgeh:ology hae led €9 positive teclmology
eoefficiwts in respect of bangalore, Hassan, and i.olax while
the trend wariable (t) representing techroelogy randers them
nezative. 30 far as Kolar is omoerned, the negative and
nignificant trend ocoeffiolent makes volte faoce 1. the ce.se
that 1t hasc tuened positive and dgniﬂgsnt otmsequent upon
replacemant hy T varinble. Howsver, the negative trexd
adeffiocients observed in some districts 40 uot gharge even
when the trend variable is reploced by T varlable. This,
the analyaie raices somg fuudamertal lsmoi.

Bven ithough the proportion of Ragl orxop ares used as
a proxy varizble fx teohnelogy umier YV, has shown the right

L e TP

21 See section 2.5.1.7, Chapter 2 for d-tanq




response with rygaxd €0 some Qlatriots, iV hap failed ts
eotablieh iteelf as an uncontested teshuology warinble
unequiveeallv. RBesides, the down orice of Ragl has irdioated
Pexverse relotion. Rence, the regrsesisn aralyeis ras falled
10 sort cut effeots of teohnnlogy eand prices on Hutput growkth
of Ragi unanbiguously. This calls for an indapth enalyals of
aocugcens of Rngl outpuq growth. The new dryland Aagl technologles
introduced inio Leocal Ragl warlety forss of So.than Eaiden
of Karrataka state in tewng of Impzowsd Fopt Voricty (IRY)
and frawoclating sowlng %eahnlque Fave given xlie 49
pubstantilal ner heotare viold nrd smjlovymant diflerontiiala,
The differentialn a0 dMagrvel ZA¥ avise diig tO

(L) shifeing of srnduction fwetlon ~ Lee., ‘vocinioml

change
(11) rovement aliong production functlon « if.e., exsended
use Of inpute
(11i) changes in input-susput prioce matrir.

And, a kiowiedze of the abdve fncioxs ir giving rise te the
observed differecsiale in output and emplosuent possihiy aids
us i sroviding an appropriate nolioy fwvame for dryland angl
crop deveiopuent in Zarnataia. 3ince po such study auppeers
tu huve besn doue 0 snearth sources of ».¢put and empleyment
grovin differentiele arialng in drylard Ragl agricultupeal
ecoromy 52 RKarnataia, 00nesquent upon introduction af fmprowved
diyiand 3agi teounology, the prese t study atiempis te fill
the gap.



When the foous of the study is partitioning a given
differential arising due to two gontrasting situailions, inte
Beaningful somporcents, the insrinet t0 take partial differentials
aptenre to be gulite strong among ressoroners. Suah & procedure
ghves mﬂcfactvry results duly if the oianges Lln ke wndex~
lying taotrolngical and related parnveters sre infiniiecimels.
Howaver, when the ohanges in question are sudatanial, marsimd
analysls, besldse being ilnappropriste, would oven be micloading,
The provlem of attritution haunts thex (Releodn, Sept. 1931).
Thus, eoonitetrie models which are indanerdent of marzingl
analynis, LUt yrovide partitioning of cutput and emplovag$
differentials arising from two contrasting situatione likae
two digtinct tsohnologles « Inproved versus Looal, or two
distingt Li etLiudione - owmer Sperated verats tenant operated
faede, =2 two diffareunt goorimies « undsrdeveloped vorsus
dsvalonal, both prevallirg rt & 2lven print of tlue or seharcted
by time spen nre quite smrrerted. This fRudy proposes 0 levelop
arnd ei?pirionlly test such modelw,

Tha new teohntlegy may bring in ita wixke D80t0or vlas.
The resvliing bias oy be gither factur savaing Iz La0idr ualpg
(tisneneutsal) of factoreauutrei. wWhen L0 TeQILNIOLY thus
ushered in acquires none-rentral praragtercsiie, it alfogte
functiopal znd personzl ipeomg dilstrdbuilida. Thie oalls Iox
the assessment of technioal blae.
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The fntyodusti-n of new dxvland Ragli teoknoslogy in

Sout ern Maldar, barlder hrlrging abiut par heclars yiold ord
ok, loyrant difterentiels, is also likely %o affect the {1) per
hecters Sr2fitn and {11) elasticities of output xmd employment
wi sk respoet %2 own rice, croce-rrice exd inputs of produetion.
Ar. 13ea of ihg profits end the megnitudes 5f the slssticities
shus engrg'rg will provide the reicvint base for futuye plan~
nirg of Parl orop develortant.

One of the gonponente 0f ‘wahuloal ghémge ig coucunlifany
efzicioney saine The ostimetion of wf2foleucy goin reoulling
from or ifnpovetion cay be desirnble ond plaislbly serves as
a beule for fusure obniges $0 Lo msde in 2lloeation of
invastnon$s i3t Research »nud Duvslapuent of the gomeswyngd 2235,
In thic study, an attennt Lz made L2 avaluste the affliclexcey
gair rasulting fxom t.e Lntrodustlon of new tachrollgy rolitlve
to ths old. The prohlem o33 be vigwad fron $we 3lffexa:?
angles. Plret, ths valus of resourves that gun Y4  caved
by produsing o sivon quantity of sutput under Inprovad
tegiuslory relativg 40 the 018 ozr be cinpiried a8 2 mgacure
of affiztoroy goin. Beeond, Lf the Inproved tecbuilegy worw
not avellahle, more rec wrces wuvid bzve beer used vy ip
produaing a given svantity (Y) c¢f cutpute In Sihex wiric,
predustion under Lupxoved Seehuology uvadie ioss of ppimnkial



resoumses (L.e., the extra resources which would have beem
used up under Local technolegy produotion). The potential
loss of resscurces thus averted oould be o0:sidered as a
secnd measure of efficliency gain. T be precise, the
specifie objeotives of this study ares

f+ To asseas the bias introduced into the dryland
Bagl oultivation of Ssuthern Maidan subsecuent ¢0 tntroduction
of nev planting teebhnigue and variety relative to Local Bagi
technology croductior,

2(a). 7o estimte the effeats of teohnology-led
officimay galn in terms of amount of resources saved Jue ¢0
the product ion of Leocal technolagy output level uesing improved
teaimology.

(b). To estimate the loas of potential resources
aver.ed, which gould have resulted 1f the improved technology
level of per hectarg cutput had been produced unier logal
teohnology and the oongoomitant assoociated gultural praotices.

3(a). 70 ¢stimate the per heotare purg profits and rental
values of fixed iniute asoruing to an averrge Ragl farm firm
ir Southern Meidan, ‘

(b) To assens the elasticities of output response and
variable fagtop: of produation with respeot to thely owm
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prices, orsss prices and fixed inputs of produstion and
relevant to bhoth Improved and Loocal Eagi technologles.

4(a) To develop an eoD Ometrie model whioh partitions
the 0utput reaponse differential resulting fyom Improved Ragh
teclnology relative to Local Ragi technolegy into components of

(1) Teohrical cha:nge,
(14) Change in the level of fixed inputs,
(111) Ohange in the level °f varleble input and outpuy
prices,

(b) 2o subject tm mcdel 20 develo,ed in (a) to
empiriosl testing

5(a) 15 develap an eoo ometric model to partition the
enployment differential resulting frm the irdrodw tion of
Improved hagl tecknology imto Local Ragl varlety farms intd
eempinents of

(1) Teohnology,

(11) Pixed irputs,

(111) Prices of variable imsuts, and

(1v) Output

(b) To coufront the model 86 developed in (a) e
empiricel testing.



[ W
o

These objectives are gvainated espiriocally using the
dryland Ragl input-output dats pertairing to Bangzlore district.
Bangaiore distriot has been ohosen for mOre than dme reasor,
Pires, 1t fores the biggest among the msves Aryfomming dictriots
of Southern Maldan. Seodtid, the dryforming teohnslogzy
evelved by res uroh hoas hetter sprend in come aress of this
district due to the looatiop of operation Researeh Urvject
(ORP) uf the University of Agricultupal Solences in one taluk
of this aletrict and impleseat-tion of IDALAD Project in
another taluk, Ir all the other taluia, nc suak pr>jecta wore
op:-rating. Suach an area provides mugh variabllity in the dnta
and is henoe suited tetter for the regresaivm nnalysis progoced
irn this sudy. T e eoondvmetrio tovle Mned in sany eepirieal
investigation are important and a word ebout thope used in
t-is ctudy may he i >rier,

Eo.uoietzio anal ais of varioss iesues wentioned
abova will be carxied out using the Cobb=lduglas production
funotisr. The ohdice of tie furgilin is Lale saly after
oorfiraing that the data reflieoted odusta:t retwrns to soale
of oroductisr, hesldes cossessing unltary eleisticity of pub=

atitutlunuzz

Puxtilex more, a glven lesanoiogy 3an be uniquely
reprecented by a production funetlor, and change in the
parangtexrs of the finetion signifies ushering in of tsohniaeanl

change. Thus, nDroduetion fuarctl on frés the relevant tool.

22 Yoy .tatlitiocal evidences or these 1l ssuem, nee APPINDICLES 3.2
and S.3, following Chapter 3,
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The esonvuietrie analyelis pxoposed in tnis study leans
heavily on the duality relatisoship obtaining between
production and profit on the wue hand and the restrioted
profit funotion, supply and faotor demand funotione an the
other. Civen the profit funotion,2” it i possible #0
derive the dual ;roguotion fuuotion and vice versa. FProvided
that the produotisn function La oongave in wariable faptors
of produotion, onge diffrentiable in fixed inputs, and twioe
differentiavle in variable faetors of production, it cem be
estadlished that the dual profit funoticn hae got 4o be
gonvex in the prices of wariable factors 2f oroductlion,
onge differectiable in fixed in . ut3 and twice differantiadle
in the prioceas of variable inMtes ¢f priaduetion. Purthermome,
the firaet partial derlvative of tre profit with respact to
the price of & given variable factor of zroduction ylelds
the factor demand furetion of the adngerned factor of
producti.ne Thig proverty Ls uzed o find the 5wn aréd cross
price clastlolties of varinble fagtora £ produotinsm.

The ocontunts of the thesis are as follows: The whudy
iz presented ir bine chaptere ireluding the introaduetary
chapter.

Chapter 2 Lo cuwioerned with the analysia o2 behaviour
of cropa/ordop oro-pa relevant foy Kamase.s ctate dvipleg the past

L ng ad o] o T ke Mt R L

23 profit 1is defined as curreant revenus lgss currert variobdle
costa. Pux detalls mee zection 5.1e1 of Onapter 5.




thpee desndaes and a half. A gsparigon of sultput growvikh
pexforvance of iifferent crops of Kemataka with thoee of all
Indis and Punjab is also attempted. Whether or not there
sxlats a case 19y an iudepth analytigal etudy of ithe factors
responsibvle for a large soale adoption of drxyland Inproved
Ragli tecimology io southern Kaznateks is ssught 0 bLe axalyesd
by dolrg a preli. inary rsgrossiom analysis of tlma ceries
dats.

L: Chapter 7, abrisf description of genepreal features
of Dxyiamuing areac Le givean bosldes highlighting thelip
ixpoztante in natia.al esonimy., A Aesori % ion of sample reogleon
nl.evam {0 tue propossd ssudy is alsd included besides
covering agreolimazile oonditions of Southemtemm belt of
Kamataka wisze the pxoblel Ls agtually set, Justificetion
for the cholce 92 the data and emplrical destgn is nleo
provided. Meagurenani, definition of warisbles ard the
eeorRetric tools used roxr effecting the smpiricnl enaly-is

arg 2ls0 ireluded.

Charter 4 1p o0noemed with a brief review ¢f the
ovioept of jeohiioal ubargs, besldes dwelling at lengtlh on
the aopect of teehnole ieml bing. A model based or (Obbe
Dougleas produotion funetion tu cval uate the Seehnologigal
bias 1o also develored. An exDxeasion ror teghnology oomionent
1 of veffioclenoy gain”® 1m aleo derived. The expresd on fur i
00 derivsd is used for estimating B, xd R where R, is a
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Bsasure of readurce smved Jus to the produstion of Loesl
teoh:0logy outpud veirg Improved teohnslogxy msﬁt-nutput
relatimship, while R nrovides an e@plrioal meagure > the
apount of reedree lozm averted 4due to tha avetlladllity

of Improved tescinology £9r produging the Imrrived itsainolagy
larel 9f minud, Az 2 ocordliary, s sirnle ariteriom o
evaluate c2lternative teghmdloglen is daveloped. 2nmpirical

arolyele 9f cesiite Gu e ibove aspeocts ia alsoe furrlshed.

@hanter 5 L= goncerred with the sstimasior of
elagtioitien of supud rem Snoe and variadbls faetors of
arodugtlisn with restset -2 thely ovm rricas wnd Ctixed iriuts
of productlisr w4 relevent to Doth Improved ard LSoal gl
teohnologlies. AS & carr:laiy. rant? sagrulng to flxal
incuts of ;??Gdtlcti‘m. viz, lanf an? Capital ‘mre estimiod,
The emrirical exarcise eovaring the adowe lssues 13 dore
draving the datea ralavert to Improved, Loocal and ovarall
Regli erop crodvotion pertaining t0 the sample region.

Chapter § starts with a brief review of produgiivigy
diffevential models axnd lays fomdatiorn for formmliating en
petiut responce nurtitiorirg model, vhiek mleo kegPs at bey
the problem af pttridbutiop (Melson, 1981), A theoretieal
modcl 2rd ite orerntiorel empiriesl edsunterpart for deoornesing
the differential obitaining bLetweor farme using im;zroved



techrnology and thoss ueing Losal teohnology into components
af (1) teohnloal change (1) change in the level of fixed
oaplital insut ard (i1L) ohange in the level of relative
inpat=2utput prices is also developed. Empirionl analysis

of results 21 the zbove aspectes is also presented.

Chaptar T concarns wlth the partitiouing of satal cuhange
in eanloyisent into oon stituant fowgss, A driaf vevlew of
on:loyaent Jifforantial portisioning models is done. A ease
18 sudsequently mixde 9 devels) a model whieh narxiitione |
*he anployment differentlial irts components of tcohnioad
ahange, 21:83 innu¢, wvariabls inovut prilees aud sutpus in &
sirgle edoniteirlc esersiesa.s Be fsvdel itzerl 1o svaght o
be derived 23 a hybrid of two dletimot partitioairg nodals.
Bapirical acslyeis on the sald Jdecomposition s 2l denlt
vith,

Chapter 8 oomcerns with oxauinivg i(he relevangs Of the
2irdings of thls study to future dryland Ragl orop developmend
of Kexzataug jurlng the periad 1930=2u01. Turee aspents e
szranired. First, how far dvas tca {mprowed drylani Ragi
teohnology devaloned in Famnataie hags suooesded .n Leellng
aggres - ie regiwranen? of belanced £00d yuota of rural Southern

Baldan, vhere wmyl {oxus the ouly subsistence oxup? Seesnd,
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will the aggregate potential labour supply forthoosming in
the vears ahead, stemming from the demographlio oonsideretions,
be able to matoh the agrregate optimum labour requirewent
Felevant to t'e dryland Ragl Irdustyy of Southern Maldan?
Toird, what 1z the ifmpaet of ghanging proportion of Improved
Ragli area " 'he growth pathe >f *"Resdurocs Sawee” and

"Loss of Potential Resurces Averted®, which are offshoots
of the new dryland Hagl teohnology ad.;ted in & big way in
Karnataka? vwhen we seek ancwers 9 these guosiioue, the
policies and prinrities relavant for futuze Bagl orvd deve-
lopment of Kapnataka foliow as goorvllarieas.

Pinelly, Chapter § rummaricec the wurpioue firdings
of thig study at 'mg nlooe) rointa zut the lixitatiore
relevant to tris gtudy and glwe policy recommerdctions fop
future Aryland Regl crvy dsvelo me t besdldes raloing aome
pel gu-stions whileh aleo Fform suggestions for further

ré getireks

oW, we Wove On 10 Qhapber 2 wivre the focus i o

Jeot duerut orowth 0f Xarnateka gl e.



CHAPTER 2.

CROP OUTPUT GROWTH IN
KARNATAKA AGRICULTURE



CHAPTER 2
GROP OUIFUr GROVIN IN KARNATAKA AGRIOUIXUAS

Land utilisntion in Kerneaeka apreared to be etable
durin~ the period 1956=76., About 50 per oent of total
geograbhical area was under net euliivation, 15 per ocemt
uniex forest, 9 per eent eultivable waste and the remaindey
tersed darren was put to non—agrioultural uu.‘ Nore
than three=~fourthe of cult ivable area had absolutely no
support of irrirstion faoilities, and depended fully on
the vagaries of momsoon, Nor in near future does 1t have

any proapeot of recciving irrigat ion zunny.’

Even then,
Kexnataka ngriculture hasyerformed bettexr in relation to
all Infis agriculture during the pericd 1951-1979. Thue,

a oomperison of output srowths of orop/oror sroups of

Karnatakn with those of all Indis may be in order.

In this section our main ocomocern is to cover four
important issues. Pizst, a brief review of output growth
pexformance of orops, crop rroups in Karnatake and comrari=
son of Zarnateka performance with those of all India amd
Punjab is rtterpted, The latter perfommence contrast is

P e

1 Veniataramanan et al.(1985)
2 Drylam? Developsent Projeet (1965)
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done with a viev t0 aseesaimg in what light Xarnataka
agricul ture stood relative to Punjab, the most agrioultue
rally advanced state in the whele osumtry. Seoord, the
roles played by area and yield in glvirg riss to the
observed growth ra.es >f axep/oxop groups is examined.
ihird, a brief mention of origin, growth and develdyment
of Ragi nm;rch in Karnateka is cades PFourth, tle Ragl
responng fwotion rclating €0 Southern Maldan of Karnataks
is esiimated in oxder t0 asmessing the yoles played by

tecrnology and oswn price in promoting ®mgl orop output
growthe

The review pertains to the perlod 1951-52 ¢o 1977-78
and draws heavily from Mruthyunjaya, gt al.(1962).° In
view of the advert of greor revolotion, ¢'e erind unley
refarence wap divided into two sub-pceriods -~ fexiod I (iel)
or yregreen revolution coneisting of fourteen yoars fron
1951=52 t0 1964~65, and Pexiod II (P~II) or postgreen
revolution conpriaing twelve years from 1966«67 to 1977-18,
The yesx 1965=66 csonped olamsification as it suffered from

an upyprededented dxought. (he growth rates of orops/orop Bx

b e i - eakgie

5 They estimated growth rates of area, yield and produetion
h{ fittirg cebd=log line r urd semi-log guadratie fune-
tione using trend as an indengr.dernt variable.

3% Scientific names of crops are given in Appendix 2.2
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gyoude of Kamataia £or P-I, P=II and the entire period on
ares, yisld aml produgtion sre presented in APPENDIX TA3Ls 2.1.]
The ensuing analysies is based on this tadle.

2.1.1 1994 qrops
The fosd exops in Karnataka inoiuds Rice, Jowar, Bagi,

Saall Millets, Maise, Pajra and Wheat. Bacsed on the area
dsainance of these orops in the oroppimg pettern of gtate,
She first three orops, vis., Rice, Jowar ard Rugl oan be
ealled ma !0r ceresals, and the rent minor cersals.

Witk regard te 1 )0r Oesreals, Rice and ERagl atiaired
- output growth rates of 5.67 per oent mnd 6.48 per cent auy-
ing P=I (see@ APPEYDIX umlii;g- owever, Jowar gould
register a rate 0f 3.27 per cent only. Among the less
important cerxeals, laize ould attain a growth rate of
6.18 par oent %0 be followed by Wheat (3.58 per aent), and

faira with arn unimprescive rate of growth of 0,88 per gent.

aring P=11, with tre advent of ngw sgrioultural
teohnology ir terme 0of ![YVa and aseociated pyactices, the
pattern of growth of individual osreal or>ps ¢targed.
Ooly alxor cersals sugh as Maize, Whesat and Bajras gould
improve their grovih rates while Jowar suffered a bi; ,214.
Maise could ashieve a rats, an all ting record of 26.43
per oent to be followed by Wrcat (12.66 pexr cent) and
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Mire (6.73 per cent). Qontrary o this, the grawth: rates
of majoy cersals el ther stagnnted or deceleoxated. Por
iretance, the growth rate >f Rice, an important major cereal
di.ped to 1,89 per cent to be followed by Jowar({1.14 per
cent). Ragli alone gould maintein Period I growih rate of
6.27 per cent. This “ad deen ™ .¢ possible dus te the
strang research bese developed by Hillet meation amd ill
India Goowdinated Ressarch Project on Dxyland Agriculture
(AIOWPA), University of Agricultural Soienees, M-galore.

Thue, tne higher growibk rates witnsssed in respect
of mi..or cereals had offo.st the decline in th0ee of malorx
cercals and paved way for ma:ntainirg the growth rate of
total eereal: over the enfize  criods At all India level,
the only cereal ero) which Lluwproved its rate 2f production
from 3.91 pexr cent in Pl t0 5,57 per cent in P=II was WVheat.

-l
2.1.2 Pulpes .

sras and ur are the two importeny pulse orups of
the state. Gras maintained a growth rato.of 0.4 Par oent
over the entire exlod while Tur reglotered t1.76 per cent.
at all India level, 3she ocOrresponding g.o0wth raies weie
1.48 per cert and «D,24 per cent respoctively, Thus, (t is
th¢ higher cereal production which nad been responsible for
sver all satisfaotory position of food grain produgtion im
state. | i



2.1.3 2 sesda

With regard to oll escds, an average growth rate of
“e39 per cant was oboerved over the entize reriod, relatiwe
30 2.45 per cent regorded at all Indiz level. Produstion
verformance in this seotor is for from satisfactory as 1%
f£2ils t0o meet the requirement of oil of the state. Among
o1l seed orops, Groundnut oegupies prime positiom in the
o ate. It recorded an dvercall grawth rate of 0.48 pey ocent
dur.ing the entire period in ovParisar t0 3.03 par cent
aohieved at all India level.

2.1+4 Qugh gropy
ALong ocasl: oxope of gtate, Gotton regorded a growth

rate 0f 5.25 per eent over the entire reriod. The growth
r:te rolR from less t!an 3 ter cent in '=I to over 5 per aent
by the end of P=[l. The perfaxmange 0f Cotidn relative to
all India (J.42 per cent) was satiafaotory over the entire
paridode In case of sugarocans, the growt! rave dipped to
2.3 per cent in P=~II from 7.34 per amt reoodrded in P=I,

Thu 8, Sugareans crowth performnce, which was better than
tiat of all India (4.22 per cent) iu P=I, was reversed in
Pelle Durin; the eutipe period, iobaogoo output grew at the
rate of 3.69 per cernt, while Chillige falled 0 aohleve even
positive growth rates Thug, 1o5ba000 at state level performed
better than all India (2.33 per oent), while Chillies fared
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werat (all In6in11.45 per oemt).

Hitherto we have dealt with the cutput growth performsnee
of individusl orops in the two periods, Whother the growth
pexformence in T=]1] is structurally difforent from that of
Pel 46 ematin<d in the next sestion,

2. 4.5 glruotursl hyesk in output croeth funotjioms
Anong feod ereope, Razi, Wnise, Theet, Small Villcte

and Tetal Pulses arc the omee which indie~ted pogitive amd
atruocturally d4fferent cutput ~rowth rntes detween the twe

periodn, while Sesarum, Jottom, Suecmposne, Tobneco and
Ohillies refleoted this sharagter amonw onsh ercps, The
growth rates of all theso erops, with the exeeption of iioce,
Sugazemme and other Tulpes (whieh ~ere less) vcre hgher in
the sreéen revolution ;ewiod melative to i-],

2,2 Qutput Orowth rcpformance gomtroctjkarnatnksg Yepsus
indie, nnd Tunjeb

The cutmt srowth ;crformance contract of oro;s/orop
groupe belween Karnatokg and all Indin oon be done in two
vays, One way is to use gainful!y the kn-wledge whekther
the output rrowth funotioms of the two pcriola are homo-
renecus or not - {,e,, belomg to the samw struoture or not,
The other way ie to ucze the knovledge of notual growth
rotes and genrare them ns cbove or delow,



2.2, Stxuotural breck gont casl

The oorparisom of out ut growth rerformsmee of orops/
erop groups of Xarmatrie with those of all Indie Lfe carried
out in termo of TAME 2, { where mix pgrowth patterns are
diocerned in terms of statistieal etruotures of P=l and T~-II
growth rate funotions, Piret, we heve the orope like iioe,
Ragi, ¥eize, Jotton "nd Ohillies which have experienced
stzuctural bresk both in Zerneinke and India, In othep
words, the wut; ut growik funotione wore etatisiically diffe~
rent fox both the poxiodes, BSsoond, the cutput growth
fungtions of Small ¥illets, Total iulses, Other Yulges,
Sesexun, Sugervane and Tobaoeo experienoed struoctural bresk
only at state level, Third, the structural break phowed up
in respoot of outiut rrovth funetiomw of Jower, fGrem, Total
Oilseeds and Groeunénut only at nll India level, FHoweven,
Rotpl Ocresla, Bajra, Tur, snd total food graine fniled %o
indicate mtatietionlly different ocutrut growth functions
either at oiate or nll India level,

2.2.2 potusl grewth rate gomtrast

anothaer way te lock at perforsgnoe gontrast of ocut;ut
prowtha between Xarnntnkn snd all Indie is to olaoselify the
outiut ~rowth ratee of Haornataks as above or below relsiive
to those of al)l India, Piret, we heve orops/orop aromps
like 4ogl, Jowar, Faizs, Small Millets, Totsl Cexeals, Tup,
totel food graing and Jessmum whioh have perfamoed above
all Indis during doth the p.riods, Geecond, the ~utiut
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GROWTH PATTERES

Patterns
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II e)
b)

III | a)
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Iv ¥ g)
V.wu®
»)

n a)
»)

Mmture o2f srowth

SeleL. (oomstant rowth smtss) both P-I and P=I1I

growth funotiams 2f P=-X and P-~II areo strugturaily
different

Same as under Pattem I

Growth funotions P-I amd P=1I are homogenous
implying abasnos 22 struetural break

Selsbe In 7=, but ¢,L.Qs in P=IX

Growth funotions are not homogenous implying
existense of structural dreak

SeLeQe In Pw=I, but S.LoL. in P=]X
Samg as under Pattern III
SoL-Q. in both =] and P=Ill m

Same as under Pattem III , ;b e
Same as under Pattem V e . AR
Samg as under Pattemn II S o

- R e— -mm

+ S3oupcet Mruthyan jaya . {1982)
Kote 1 s.k{?nntuﬁ- ci"k semi log linear
3.0:Q. stazds f0r penl log quadratis

R 2R 109 AR #
RAO
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rrowth pexforsance of orops such as Ohillies, Cotton =nd
Bajza was below all Imdim during PeI, but during r«II the
pexforremoe was above, Thipd, Theat, Total Tulses, snd
Tobaseo perfomed mo ool an owtyut growth performence in
Karnataka as they had done at all Indin level during ¥-I,
but duxing i~II, these orops pcrferued bed ter than all
India, PFeurth, Sugareans indisated betiar output prowth
rates in Fewjod I than sll Indieg hovever during ¥FeII, the
position got reversed, Fifth, the output growth perfornesnoce
of Rice was nbove all India during ¥-X, at dipped 1o that
of all Indis in ' ~II, Lant, orops like grem, othexr julses,
rroundnut and oilseeds perforved worse than all Imdis in both

the peziolu.“fhe above comparison. i{done Um'ng‘IABLE P2

Prem the adbove diseussion, it follows that exeeiting
oilseedn seotor, nomciulse orops and Chillies, the ocutput
rsrowth performence of Kermatnka has deem above all Indis,

It may be pertinent to oempare Kametskats output growth
pepformemoe with thsat of Tunjed whieh/ms recorded an outetmde
ing output growth, This {8 rreeented in next sectiom,

2.5 Qut ut GCrowdb Terforrancesinrnataka Yercug
runjsb

The growth rates of sorme of the orops of Xamatsia and
Funjab are :resented in TAELE 2. .} It sust be bowme in mind

e

V4 Perforcance eontrast .nvolves results cbtained grinjva~
san( 1970) snd Rath (1980), Por details see Nruthymnjays,
£ 21.(1982), pp 10-15,
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TADLE K+ »
PERPORMA MOZ OOETRAST EETWEERY PUNIAB (T) AND KARNATAXA(E) »
EFTIRE JERIOD s.f,__‘_,
ﬂ (~rowth rates in rer oeed)
‘—.;—ropn T Ares Yield vepoduction
K P '4 13 Z P
ts Bajra 1.19 NA 1.88 3,90 3.10 3.80
2. vhaat 1.22 3.60 5.69 4.10 6.99 7480
3. Joway ~Je1t =2.00 2.5 0.40 2.44 -1.50
4. Nalse T.49 2.70 3.66 1.80 13.58 4.50
5. Ries t.32 35.50 2.62 4.00 4.19 9.60
6. Total Pulses 0.51 =200 .75 1 2,27  =2.00
7« To%al fosd O.68 1.3 3.20 4.00 5. 91 5.20
& ins
8. cotton O0.49  3.10 4.74 2.60 525 $+80
9. Total oil 1«35 2,60 ~0.94 3.10 0.3 5.80
sgeds §
10, Sugarcans 4.71 2.40 Je66 2,00 5440 4.40
s A e . 0 40 SO et e enlill
sourgetMruthyuniaya,
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thet while the study dy Wyuthyunjaya st al,(1982) relnted
%0 the period 19451-52 te 1977-78, the study dy Ven:atars~
sanen et al,(1990) on Tunjab snd other states related to
the jeriod 19350-75, The outjut growth perforzence of
Kametoka fered better than that of Punjad in the case of
erops like Jowapr, Maise, Total rulsee and ugerceme,
Rowever, the position veversed with recard te other arops,

o annlyme ohan~ce in output, me osn Fainfully
exrlcy the fdentity = output egquals area timee yielad,
Especielly, with the sdvent of greem revolution, 1t way be
worth investirating inte th:c separate effcots of these two
fagtore on cutput growth, This is stienm;ted in 2,4 bealow,

2.4 Aven, Yield Docinmnos in Outjut Growth

Other thinge being emual, yield cen be expeoted to
Play 2 very dominant rele in ex;laining the sutput groxth
of orope, In fmrot this bae been the orse in resprcet of &l
the orc.e of Xamainke, rossilly with the exoe;tions of
total Oilweeds and Surnreand whose mutpul srowths are purely
area~led, But for profuotiviiy inepesses, najor Cereals
in Eernnteka would have registersd nogative outjut srowth
raies, This follows *ror .he fmot that while .ilce end iasgl
registeresd nogotive erea growth retes during v-1I, Jowar
axen foll unifcrmly st a stagzering rete of 3,09 per oemt
in P=11, Notwithetanding such s dismel pcrformence of arce
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during Pell, during the entire pe¥iod all these erons grew
ot @ xate faster tham that of popnlation growth (2.1 per
eet) with Aagli registering the highest ocutput prowth rete
of 6,48 pex cemt, Jowar the liowest (2,44 per cemt), while
Rioe reecxded mn intormedinte value of 4,11 per sent, thus
¢leally estedlishing the dotinance of yield in giving rise
to the obscpvod cutput geowihs, Bonever, the sut:ut growth
rates of orops ek as Bejra, Keige, Gram end (Jhillies were
net only influmoed dy productivity inereasss, but alao dy
srea, Thus, they g ve zise 0 rroduotivity~oun~ares~led
outjut 2rowth pattem,

2.3 Bag} Jes once Punotion in SoutheypaKernptoks

The arrioultural dcvelopmmmt of a fiven region iz a8 a
sule linked with the growth of aggresate crop cutput, whioh
im turm is greatly influemced hy the outius growth of
doninent orops of the region, In Karnaiske Biate, oxcp .
busbandry on 80 per oent of not sown area depemnds on the
vegaries of monsoon, (‘he two importent orors, important in
the amse of Lroviding subsistenge agrioulture, asnd sizeadle
shores in the sta:e oropring patiern are Jowar and isgli, They
resyootively ascount for 17,43 per ocend and 9,66 per oent of
erop:ing rattern in the etate, They are grown mainly in the
arylené trngts of Northermm amd Southerm Karmeteke resieotively,
Thus, sgEicultursl Gevelopmemt of the s¥ate 1 closely tied
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“ thas of drylamd ageisulture. RATATES

In a stiuation marked by vast wariations in sueh
Baturel faotors as s0il, olirmte, water availadbliity,
inetitutio:al and infraotrugtural differesces, the valug
_0f ag:regative onalysis at state lovel may Le doubted.
Viewed in this bhaekground, analysis 0f ardp mtput at dlps
geregoted level beoOmes more relewart. Nemce, we [rOpsae
to examine the sutput growth dbehaviour of a domirart eron
of Karnatka at dismggregated md distriot lewl. As
alrendy obnerved, Jowar an ' Ragl ave ihs only two domirang
subsistence orops of the state. Inspite of Jowar being the
staple 004 of sntire Worthern Kappataka, the area under
HYV Jowar lu the state has bes mope 03 loss eoncentxat ed
in thres a1l stricts, vik., Bellaxy, Ohitradurgs and D arwr.
Bowevex, Jzproved Regi Las nade i.xosds fn a dig wy inte
all distriote of Southern Earmata-a, vherpe it formg the
staple f004 of taeses. Henoe, we ¢hovse Ragl, a domi:art
ardp for furthar district lewel aunlysis, restrieting the
exerciss mly t9 Scuthesn Naltdan, Suoh a restriotion t$o the
disipiets of Southemn Maldan vim., Bangalore, Chitredurga,
limesan, Lolar, Maudya, Mysome, and Duukuy derives suppord
fron the fact that e clmsefication of dletriots into
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different szoups® Ls bawed on the yhysiogreshy ard agzo-
climatieo cmditionss The ares tndex Bagi in Southem Maidem
region during the yeax 1983-84 1s presented in TAHLE 3 .

In the year 1983=84, 85 per ocent 5f net sown arss undey

Ragl in Karvataka state originated from Southayn Maldan
regiom. With regard t9 oro.ping pettern of Seutern Maidan,
Ragi alome acemnted for 34 per cent of total not smm area.
Thus, Mgl fopms a donminant orop of the regior under cmel-
dezetion beymd any reasonmble doudbt. IHaving establieshed
the dominance 2f Bagl oxop in the reglun, we propose t0
armlyse L1s resporse t0 ervoial variables such as technology
and prises.

2.5.1 S IRERL0 AU YRR
AZea under kagl in Kernataka recorded positive growth
retg (3.0% per cent) suring the pexiod 1951-6%; Lowsver durigg
rel=tive to 1951-65,
1966-78, it not only substantlally declined/ btut also turned
negotive (~C.6% Doz Gent). Suek a finding looks odd in the
faoe of Luproved Regl technoloay taking firxm xoots in the

drylamd agrioulture of Karuateka in the lattex half of

“§ Based on physiograpby and agroclinmatic eorditiors, tie
diztricts have deen classified into fuuy froupz - (1) The
Korthern !nidan oomprising ﬂ Bclgaum, Be lazy. Bidar,

-1 Bllapup, o @wad, Gulbeyga 8 feichury (i1) soutt epn
Maildan co. p:umg of kﬂnon. Ohi.tmduﬁ. maam,

Koiar, Fa aoro Mn (114) The Malnad comsiote
ing of chie nr. ol 217, !'.’Mag"h srd "simogag (iv) The
oosatal di -tri.ota coupris n; of Yorth Korare (Uttara :

and 8outh Kerare (Dekghina ‘annada). Be8 Prai indach e

qt al.(1931).
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KB2 30WN AREA AND ARRA UNDER RAGL IF SOUTFRREN MAIDAR DUKYE

TEE YEAR 1953-84¢

Sy S S S S S PTG el S S AR e eyl

Dlotriat i h Tectares.  'Tn hootame
1. Bangaloxe 588,153 2,235,409
2. Onisyaduzga 5,00,539 106,127
J¢ Hnssam 5¢57,982 1,28,422
4. Kolar 3017941 1043,629
Se Mandya 2,561,262 34,108
6. Mysoxe Se11,210 1,234,906
Te Tumiupy 5¢117,683 1,09 004
8, Southern Maldan 28,34,170 9,830,302
9. Karnataka 1,03,56,271 11,477,933

AR -~ ST o D SRS

& pertains t0 the -eriod 1982-8%

SourcetEarnataka .

iRy S A

at a glance 1983=84(1985)
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sixtien and beyomd, But it is heaptening to note that the
aggregate Magli cutput grevw at a uniform rate of 6,48 per
cent duping the period 195178, 35Suwoh an apprealstle
perfrranse on Ragl sutput frond serts solely on aterling
performnoe displayed by Ragi in the lntter pemdod in
terns of inoreaced per hestare yislds. In fzot, Reagl pre-
duotivity shot upto 7.13 per eent during 1966-78 relative
8 3.29 per cont renconrded ir the pericd 1951-65, iy
irgrenved Begl yields are direet offstvoto of the etrong
Regl reve.reh bape developed in Xamwetaks.

2.5.1.1 gl reeqaroh i agpesaky

Iz Indie, Yernatake is me of the impsriant resasrch
oen.:ixee in varietal improvenemt progremmg. The improverent
wors in Raglk resezpoh dates baék 10 1913 vhar Lt was started
sl.ultareously in Eengalore epd Puasay. Sudbsequently, it
was taks: up ot Maniya 2lsd. AV these centres Magl wvarieties
are dswaloped 1o meet the neelds 9L the farzers which are
sultadble foy diffesent olinmiie eamditinsng, VWith the
eviatlistmant 0f The Univerel &y of Asriouvitural Solencee in
the state in 1965, Regl researsh progrmame was further
tntansifiad, All India Jesgrdinated Millets Incrovement
progr: mie, a wing of ICAR established at Hebdal in 1968
formed thy M in zetve oeutre foxr Millet ressarch i. the
stats, The thrust of resenyeh was along the following



dinss.

1. Developmant of “igh yilelding varieties sultable
for rainfed oonditiong and dapable of ylelding
nore asven undexr low fertility levels.

2+ Development of miitable wverieties for different
ssasons and agrecliimatis camditions.

7+ Develiopugnt of voristies resletnnt 19 2inecses
suel as Blaet, Blight, Helminthoeporium and virus.

A number of lavrowed Ragd varieties - high yleid.ng,
and pest resigtant with superioy fodder cuality, sultablyg
for guitivation under veried oondiiions of agedol mate
vere developed at ¥sdhal centre and .-.-cl.mwmd6 9z large eccle

ocultivation, s ¥

2.5.1.2 gpgead of iooxeved Nash . e

Kve: though t e firet cfforts of BNgh reseapeh ir
Eexnataka datee back to 1913, native aloplion 2f {arroved
Bagh wirieties on farmers' fields appears ¢9 huve dezun
anly ip the secind half of severties. This follows from the
fast thet the firat ever xeooxd of adoptien of Irrroved Rsgi
varlaties in Kaprataia egricul ture could only be trnoed ip
the orop year 1¥i5=i6e. In faot ile area undexr [uixw <& Bagd

e QA S-S SR et e S A

6 The yearwise reieiues of Lnproved Ragl varistieo and thelyp
yenevie gnaracteristics are giver n APPE X 2.4 |
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18 Bauthern lMaldan distriots of Karrmtaka wtich was 311262

heotares in 197%5«76 rose to as much as 525626 heotares in
1980-81 treredy registering an inereage of about 69 per cent.
This aundunts 19 an annual cempourd growth rate 2f 11,04 per
osnt. Mwever, during the mme perisd,the annual oompound
growth pataes >f t04al et sdwn area, and total Droduetion of
Razi fell Ly D0.88 par oert and 5.2 por aent restectively.
Thus, Soere appears $9 Y twd omfileting Llufluencas affooting
magl sutout crowth In Xarmntanta, Yhile nrea under Improved
Ragli has baen inoressing eontridtuting podtively to ocutpat
growth, the total aree under Bagi bas beer = the deelines
This trend needs t% he set rlgmtv. An Lryesticoting intd R
causes for euch a 4isplay 7»f faotz needs 39 be¢ undertaken.

The aatual ares $3 b put under a orop la governsd
by the R2%ive senind walising ithe crope 30 far &s Ragl arap
in kaxnaiaza 1 sdoeXasd, it can ve salfsly hypotheeived ihat
the prios f Ragl » adsdolute or relative an falled to
influence area allosoatiors favoursbly. Relative prioe of
Bagfi has not played say appreciadble role in ss much as it
has nd osmpeting orop. Thic 1is becauvse of the following
reasons. Flret, Bagl ls ainly growm as 4 ayyiand orop in
order to Meet the oversll requirefent »f subaisterce oonsie

derations. Desnits ¥reat sutting ‘nto food Mfifte of orben
7 tee Chnptar 8 -

7% This jifure yepresents the cumulative area brovght vndey Imzro-
ved Ra?i till the year 1975~-T6-



population in & blg way, Ragi still oontinues t0 play a
vital role in meeting the f00d requirememnts of rural popula~-
tions GSeoond, o994 habits - especially of rural pedple,
seldom ochange. Third, hesides meeting the subsistenoce
requirements, Rugl serves aimogt the entire fodder regquire~
zents during dry seastn. Howewvex, JOowar 1# grown invariably
in soutiiexn Nalian t0 serve the puxpose of sreer fodder.
Pourth, the ylelds of Ragl "ve beer atadtle temnomly
zelative t0 ylields of other dryland orops liig Jowmmes

While the spread of Improved Jowmrz hag bee region specirie,
belng liniied to the dlstricts of Dharwar, Chitradupgn and
Bellary, Suproved Ragl Las uniformly teen adapted in all

the distrigis of ssuthern Maldan. In view of the adove
focts, farters d2 not have any oetpelling lnoestive tO
suwbetitute kegl crop by other crops. Hivever, Dimerved
fegts pPoint tuwird gradual reductim in net sown arsa. wWhat
are the oauses >f such a phenokenm?

7o placg the things in propex perspeotive, it may not
be out of plige 10 recepitulate two Lsasues. Fimt, Improved
Rosls Lb teriis of coverage in farmers fieics has vew: doing
@ very good pexfommnes. Expressed in other words, tile
means that farmers have been aecspting Iaproved varieties
in a blg way Lo recent yeaws. seoond, iotal Ragl area has
heen gradually fallirg om an aversze, trersby imnlving gradual
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replacesent of Looal Ragi by Improved Bagl in fuzmers?
fields. Buch a oourse af events appears to bhg quite poseible
in view of the aubsistenge uniture of Ligl ordp L as much
as the lomm i: total Ragl area in a given period may in

all prebubility be ffeet Ly the higher yiglde derivable
fram Inproved meeds sown undex relatively lavger area. Them
rises one obvioue quertiouswhat happens to the areas released
from the hold of Ragl oxop? At this Juncture it may be

in opexr t0 recoll that inocluding Ragi, a larger group of
erops eor rising fo0d4 graines 414 suffer fram nrea losoes.
Howgver, the decline ln adroags under foodsralne is rot
cslearly reflected i1 the inoreases in the area under nmn
foodgrains as a whole.” Could it be probable that the
Ltnoesrtives glven to formern by the Covemment of Karrmtaka
upder Poatnl F) reslyy develvimeotel szogramzg hove had the
«ffect of pushing Ragl eway fxom forcers' llslde?

2.5.1.3 Impoos of soglal foresiygy
A short revigw study eordueted to o xamine the impaot

of Sscial Fovestry o lard uee o Z0lay and Rangalore die-
triots of Kamataks is quite revealing.’ Many inoentives
were giver to fapmers to pdpularize Soclal Porsstry, the
important ons belng free Sistribution o2 Suaslypive and

/8 Mzuthyunjaye .(1982)
/9 m{aka. Ga%xf%m&t ¢f (1984)
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Oasuzing ssedlings. Fuzther the advantnges of growing these
tres aropa wars htar?;é through extensim agtivitias of 1he
department of agriolture. JFor Anstagnoe, the Busclyptus
pPlantation s bear sought by the furters 3¢ Zolar and
desgalore for the £3llowlng reasons.

_ high relative
1) rae of gromth 1o/ Sttty G0 other tree crops

£1) ocommmrds assured market

141} otrnply arovght reeistert

iv} nizeahble rebuction iv werag went ctste ond labouy

v) plmting of secdlirgs is 21l that i -eefedy with

ttia sperationr nvecrerfully comrleted, no fupther
agrieultural praotices are cmlled for

vi) four 10 five ratoen orops can o zalusd at regular
1. tervals with ar assured income,

Irn view Of the iramenduus risk apezcl Bed with dxy
Lazadage tha Scolal Forestry Propyamce, wish the proclainmed
advantages, has been regeived as & gospel by the farmezse
of Kalar and hargslore. This L5 oorrobamisd dy the faot
thas the area under So0.al Parestey (Bucaulryptus cnd Camrina)
in Kolar dimtxict shdl frm 9,516 hegtures in 1979-30 to
19,595 heotures in 1932-8%, $hus roygl sering o lnorc:ause of
IN% nagy comd. In othe v woprdn, *he Jacinl Foresiyy has
wvitzested n etngsering odpned zrouth zale of 19.65 per cat
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per arnum. Phis obvisucly changed the lamd use pattem

in both tha distrists. Por instance, such of the agrloule
tuyal householde in Kelar and Bangeslare distriots as hove
taken up Paxaz Porestry have pat 63.35 per ocent nnd 49.6

pveX oend Of agricultursl land under Fam Pirestry. The
detalled lam ume pattern ism provided in 'E'AH-E:‘:'-. -
Ammg ngricultiral housgholds whd have taker up 7arm
'OXQBYEY, SL59 Dinas dlgtrilb-tion mavtevws 17 ng £91 1 00Wa.
43.3 pav oert and 59,4 nter cant o houasholds revpestivaly
1a Kdlap and Bangalore dla pricts belwmgsd to mmall ad
nagginel farxgrs. Out 5f 16% agricultnra!l housgholids,

48 hive put thelr erntipe holdings undey Porm Mirostry. Nore
nuBGer of saky val farners in dangalere dis riet hove put
thelr enitiye noldings under Paym Perestry relstive to those
in Kolax district. whaetner o not the Sveirl Purestry
‘rograrmy s mide plmiler lxpne? on the lend utiligation of
other dlatriata 28 RKarnabaza aduld bs anyvuody’s guweea sinve
ne speolfic ztuding apopear (o hive besh d0ra. 2ut a0 far as
the dlmixiets o€ Southeru Haldaun sxe esaoeriied, a sotwvwhat
similay ghacges ka the lomd utllizatlion zay have stersed in
view of sikilsr agrrolimatic gonditiamsz.

2.5¢1.4 Mypotheste

From the al.ove dixounelon, maongy 2thsr thinga, ¢w

important hypotheses ocan b formilaied for further quantitative



TABLE 2.4
EAND USE PATTERN IN SELEOTYD PIVE SANPIE VIEEAGES OF IDEAR
AXD MATBLAIORR DIMAICTS

Arsa in heotares

D —— e U,

81. Avea under Parm Foresiry
No. Type of land used
Kolge Hengalore
e T R SR R S T SRR TR T MR SRR S SR
e Ammiculturel hend g 64.7 6.5
3 3
2. BMarren 10.1
(7.3)
S )'gllow T4 4.5
, (7.3) (3.2)
4. Qurromt Pellew s A 57
(005) (‘-O)
5. Oultivable waste 28,4 $2.0
(27.9) (22.8)
6. BEroromched Iand 0.9 13.4
(0.9) (13.1)

Semroet BDiregu of Boonceies »nd Statistien(1934)



analysise Prirst, the new magl teohnology imroduced inte
Karnataka agriouiture in temms >f inprwved secds/agrisultural
praetices has viayed n key role in civing rise t0 o satiow
faotory grewth rte during pregreen revolution neriod and
arFvBtug Lt fra decline in the postgreen revolutiom period.
Secmd, corsideration of frotors other than orioce/relative
brice seems t0 have fer dutweighed in the allso tlon of area
wder Rogl orope Using the data f£or the jeriod 1950-1985,

we propoas t0 test these hypotheses emplirically.

2.5.1.5 gaginition of woyloties

1o capture ti:e effeot of tech.0logy, a number of proxy
vari:bles h:ve been uosed by rescarchers. The most coumm
among them 1s trend vori-ble. A mOve approorlafc ne wanld
bs an index of area under inproved secds Or recearsh expendi-
ture allogzted to the orop of oonoern. If the ero>- of
congern vwere to be growm undex irrigated conditions, expe:~
diture on cherioal fertlilcer could be a batter iidicator of
improved teohnelogy. Rowever, if the orop of emcerm is
grown purely under roinfed o nditis>ne chetical fertiliser
not omnly falle to serve as & proxy for technolegy, bui alee

10

igads t9 migleading reculiss For the purpose of sresest

anelysis, proportion 2f net cown area under Inproved Ragil
orop relative to total ret sown area under the oreop has been

.“m
V0 7or atpirienl cvidence on tris -ee Char‘er 5, :.3.1.1



esncidered az a relevant variable. Viewed in terms of
adootion on furmears® fields, it may be worth reoalling
that Improved Ragi has not made any apprecialie mayk in
Karnateka agricultuze prior €0 the period 1975. In orier
t0 exaking wi:ether green revelution has actually brought
about any strugturml ghon:e in Ragl orop cultivatim, we
have therefo>re delineated the entire period 1961-1935 (P-g)

Ainto two subpsriods:

Poxiod A: 1960-61 to 1974=75 (P=a)
Period B: 1975=76 to 1984-8% (P=B)

Thus, in the face of data limitatiors, we are oM
truu.ed 10 use tie popu-ar tpend vuriauvle t9 capture the
effeet of teohrology during P=iAl howsver, durirg P-B, the
proportion of ares under Inproved Ragl as been used. With
regard t9o .xlioe variable, we have trigd three formulatixas,
These formu.ationg are bused on sur oboervation that Bagl
cpop hae Lo cpeting orar. Sinoe Ragl forms the dominant
subsistence arop, price of Ragl deflated by an index of price
of other feod orops may be a preferable altermative. Thus,
for the purpose of empirical analysis, we have used the
£ollowing prioe rolativu."

{4 OvIls Qoncumer irice Index) Wi'I:t Wholesale Price Indgx

R



Farm harvest price of Ragi

O O e eyt e n s ARy
Paym hagvest ;rice index of feed er-ps

rare harvest price of Ragi

PR

31 foy agriocultiral labourews(foesd group)

Parx harvest prico of Ragil

NTD fop f00d group

2.5.1.6 [apizhge) Nedel

&8 uwdorxt
v
Y

Whene

to

At tie outmet, we specify the Ragl respumase fwnetion

a + bt ¢egP ¢ eee (1)
a+btl+cPen eee (11)

¥ = ppydLotion of Regli in period t in thousand tonnes
t = tzrend variableg

T = Proportion 2af ngt sowm area undey HYV mlative
0*al area undsr Ragi

2 = disturbance term normally distributed with mean

ser0 and coustant wariance

and equation (1) is fitted far all the pexiods P=i, Pe) and
P=3%) howevexr, 10z P~B, the zelevant equstion waas (ii).
Analysis of Bagl response funetion, bHoth at mioro and tesyd



1evel bag been stiempted, Se far se miore snalysis is eoncemmod,
eaoh du‘ltutT of Southern Nalfan is the relevant unitj with
reqamd to wmop, the entire Southern Maidan 1s oonsidered,

The varziabies pertainime to Southem Mellrm ore defined thue:

v |/
"251

T - (28,)/(3A)
There
V, = ,roduoiion of aagi in distriol 1 in thousend tome
8, = acea wnder RNYV Aaxi in distrioct &
Ay = total ares under Rszi in distriot 4,
amd 1 « fndex of distryiot of oririn and iuns over all the

diciriots
2,3.1.7 EepjzAgal results
The resulis of reapcasion snalysis are presented in
e I
A PUNDIX. T MAKE BirAe SwBs M, Tirel, irrcepectiive

of the deflstor used, the oc-fficients of Pgo Py mnd P, beve
not only soguired negative sirms in qll the Gistriets, Dut

also in the region of Southern kaiden as & whole, DThus the
esozfficionts indicate yerverse relationshipg bemsides in the

case of most of the oocffieicnts, the level of staticstiioal

sirmifieamee ie quicte appnuahla.". Thus, ithe analysis

.12 7hess obacrvaticng apply ejually o all the three periode,
Pafly P=3, ond P=%




doee not cexve the purpose of sorting out the effeet of priees
on Ragi orop outiut srowth, FHowever, One can reastnably
rostulate that the allosstion of Regi nares is rather not
influenced by prise of Rawiy prodabdly, some other extraneoms
oonsiderntiion must have played an improztant rele,

Seoond, the results of regrossion annlysis ¢o suppoxrt
the hy;othents that teahnology bas rlayed e vary dominant
role in boosting the ocutput growth rate of Rorl orop during
the period 1961=1985, This infecrence follows fyom the
observation that the trend coeffie&entsaé;:::fl the dietricts
inoluding that of Southern Meidsn are jositive mmd signifiocant,
However, in ease of Tum-ur distrist, the trenmd veriable
regis .cxed a negotive and mignifiemnt ooceffiocient during the

peyiod under reference, ih:le k olon ?LQ?tlst’vLed Wj YLQ:%‘“'R"Q "Wgﬂ

with perard to F~A, the trend eoeffioci-nt hes tumed outl
10 be poritive and signifieent in the distriots of Mysore ond
Ghitredurrag however, e Nerative snd signifioent txend coeffi~
cient ins odserved in rupm of Pumkur distyiot, Nowever,
Fedye nnd “cuthern luhn nna*end rositive tremd oceffioients,

haye beemn

xhile those of Xeler, Pengnlore smé Waseon turmed out to be
negetivey dut, in no ﬂistric‘t the level of siznifioance of

Apyeqrs *to be
the oonocerned coefficient 3 roagon:ble,

The rexression enalyeis of P=B indig-tes posttive trend



g
(enpe!

soeffieientn in reapest of Nysore and Chitrefurga districte
and negative in ihe onge of others inoluding Scuthern ¥Xoidmm,
Only ia the onse of Kolar ~nd Ohitreodurmn, the cocfficients
wvere signifieant at reasonatle lovel, However, the proportiom
of aren under FYV(T) used as a proxy for technology during
1=B has sose interesting revelatimns, The posoitive nature
od level of mi-mifiornoc obssrved in irend acefficients of
Nysoge and Chitredurgs have bBeen rescwved in the analyeis
with teyarinbdle, HNowaver, the technology ovefficients whioh
xere negetive in ceapeot of Bemgealore, <{olar and VPeass-n when
trend variable vas used am a praxy, have chenred their signs
and become ;ositive suldsequent 10 induetion of Twvarinble

ad® 8 (roxy for tesmology, 7Ths most noteworthy among the
shanges s the geefficient of teshnolony in kKolar distriot
where it hag rade volie=face in the zense as it has chanced
frow neecetive cnd aignifionnt to rositive and signifioant,
Novever, the negative teshnology soeffiocientec observed with
1rend vrriable in regreet of Tumkur and ¥sndya distriocte

and Southezn Meilan have deen maintsined in the annlyaies

»ith that of T~variable,
e, our enalyeis raises some fumdamental igauves,
4 Gehndely
The proportiom of area undoy WYV as & FOXY variablekhu
rained sore issues than it has sclved, TWhat are the reasons —
econonia, scoial ané agronomie in nature that h-ve been

rens,omeible for infueing & negative tulﬁ:olew oveffiocicnto?



5%

Ihis oalls for en indepth snalysis of rices rnd teehmology
which is attenried in later shoptews in terms of deoonposi~
i anelyeie,
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APPEXDIX TABLE 2of.%
RAGI RESPOTSE FUFQTION IN SOUTHERN KAREATAEA

1. gouthern Naifap

s; ) varladbles

u - A AR A -.--—-—-—T-n
1 t T P‘ Pz P3 R

o 1 2 s 4 5 6 1

A1 1064 vas 3.2 - -878 - - D.12

Ad 952%e 1.8 - - ~541 - 0.12

A3 962xen 1.8 - - - ~-308 0.07

Bl 2869wes 3.5 - wg53220 - - 0.45

B2 2954eee «33,0 - - -4154 4+ - 0,20

B3 234508  ~14,2 - - - «40% 0,22

B4 26419ne - -330 «~2255 - - Q.52

BS5 2591nee - =-1225% - w2b % - 0.56

B6 23348 «0 - -$54T08 - 2065 0e464

E1 1698nee {5 .4%n - w2657 enn - - ) SON NS

E2 12923%ve 10.9%e - - «§6.9THe - Qo4 Inse

B 1169e»e  17,.400ve - - - =297 0. 3708

2. Dapsploxe

Al 227e%e 1.4 - ~90.7 - - 0.08

A2 340%+n .8 - - wif I8 58 - Py V3

A3 278eee 1,6 - - - ~332%8a (.28

Bt 635%= 3.5 - -7 38% - - D.28

B2 T19+s 9.0 - - -801» - 0.27

B3 670%s ~doT - - - -1195 0.22

B4 453%%n - 281 =915«» - - 0.42

B 367 - 138 - =515 - 0.19

M 408 - 210 - - -1 30 I» D 27

m 27 4nw 4.‘*'. ] -288' - - 0.320“

B2 416unw 1.8 - - 661 vue - D45 s

E3 279%+# W R 22 - - - - 475 0, 3200

SRS 3 1% 0 D DR RGNS S TR AT I AN SRR SR P A A SO SR . 5 G L B 2 0 R A AT

Fote: A1, A2, A3 relate {0 P=Aj B1,B2,B5 t0 P=B, anﬂ B, mz. E3 ¢o
1-3;1 a, wo, o»o gignify 10 por oent, 5 per oent and pexr cant
lavels.






