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Abstract: The current study aimed at evaluating technical efficiency and change in output of pulse crops in Karna-
taka. Totally 180 farmers were selected for eliciting required information on adoption of A3P technology. The results
of the study revealed that majority of the farmers were operating above 80 per cent efficiency levels in both pulses
across the farmers of A3P and Non-A3P. Further, more than 53 per cent of farmers' under redgram and 56 pe cent
under bengalgram have achieved 100 per cent efficiency level in A3P farmers category. Decomposition of the differ-
ence in total output between A3P and Non-A3P farmers was 13.23 and 14.86 per cent in redgram and bengalgram
crops respectively. The A3P technology has alone contributed to the extent of 29 and 22 per cent to the total change
in redgram and bengalgram output indicating output can be increased by about 29 and 22 per cent if the farmers
could switch over from traditional practices (Non-A3P) to A3P technology. There is need to educate farmers on opti-
mum use of inputs through conducting intensive trainings on A3P technology by KVK’s and other extension agen-
cies to increase the supply of pulses in the country.
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INTRODUCTION taka occupying over an area of 3,40,119 hectaie tht
- . L . production of 2,50,736 tonnes (53.68%) of statgnam
A majority of Indian population is vegetarian andses ., y,cion. It has also produced 1, 29,137 tonfieeio-

are playing important role in providing protein asttier galgram from an area of 1, 58,987 hectare (Anongmou
essential nutrients to the large population ofdbentry. 2012 b).

However, its area is fluqtu_atlng from year to ydae 0 Government of India has initiated A3P under Nationa
number of biotic and abiotic stresses, which 28paBS-  £04 Security Mission (NFSM) in the year 2010-1€ fo
b'? for a large extent .Of the |nstab|||t_y and _Iovelgts. aggressive promotion of available technologieslitthe
With Stagf?a”t product|o_n _Of pulses, increasing de:lpe farmers in identified 1,000 units of 1,000 hectaeeh.
ence on imports and limited global supply ioharif Kalaburagi is one of the district chosen among 1005

pulses, .it was decided to _boos_t the efforts “'“Em!go' of 1000 hectare selected for implementation of ABthe
ing National Food Security Mission by focusing aref country. Incentivized supply of kits of criticalgats con-

key pulse crops viz; redgram, greengram, bI""Ckgra'ﬁntaining plant nutrients and pesticides was madéhéo

bengalgram and lentil in major pulses growing state farmers under this program with assured extensipA s
the.cquntry (Sharma et al,2012). . port through contractual technical personnel intexgidto

India is the largest producer and consumer of pufsthe ¢ iqting extension staff at states and Governrieiniin
world contributing around 33 per cent of the waaféa 1o\ The objective of A3P are to demonstrate tfan

ggd 25-28 pefr (r:]ent IObeIOH% produc7t|§n of pulsebo:;t trient and plant protection centric improved tedbgies

per cent of the global redgram, per_cen\eo’g_ " and management practices in compact blocks covering

gram and 37 per cent of lentil area is contribpéhdia. |06 areq for five major pulse crops namely retgra
The country produced 19.78 million tonnes of pUIseSbengalgram, blackgram, greengram and lentils fer in

from 17.21 million hecta_re area, with an avergmjyn)f creasing production and productivity of these créypsrt
694 kg per hectare during 2013-14. Thes_e figurdeema. o, increasing the production and productivitypofse
India the largest producer of pulses in the world crops by the participating farmers another objectf
(Anonymous., 2012 a). A3P is to stimulate other farmers in the adjoirangas to

I?]arnataka IS qn? of tf|1e |mport_anthpulseshgrowm?srn]n adopt these technologies to establish sustairyabilithe
the country. It is largely grown in the northermtpa@f the ) 156 production. These efforts are meant for lemg

S:(atﬁ espeC|_aIIy n Kalat()jurag| d|str|c_:t. Kda}lat?uregrone goal to reduce malnutrition as well as ensuringrinut
of the most important redgram growing district Girka- 541 security of marginal farmers (Sharma et0al).
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The current study aimed at evaluating technicidieficy  turns to scale) and VRS (variable returns to soalt)
and change in output of pulse crops in Karnataka. input orientation, in which one seeks input miniatian

to obtain a particular product level. Under assionpof
MATERIALSAND METHODS constant returns to scale, the linear programmindets
Kalaburagi district of Karnataka is purposivelyestéd  for measuring the efficiency of farmers (Coetti al.
for the study wherein National Food Security Missio 1998) were used.
(NFSM) sponsored Accelerated Pulse Production ProDecomposition analysis: Technical change in the pro-
gramme (A3P) was implemented during the period ofduction function can be defined as a change inpthe
2010-11 to 2013-14. rameters of the production function or creationnefv
The purposive random sampling technique was used tgroduction function. For any production functioie t
collect the required information from the samplerfars.  total change in output is brought about by thetshifthe
In the first stage, Kalaburagi district was seléquar-  parameters of production function and the chanyeisel
posively, in the second stage three taluks namelyolume of inputs. A rise in the total output undesw’
Afzalpur, Aland and Chittapur were selected based o technology (A3P) over the ‘old’ technology (Non-A3P
highest number of beneficiary received inputs andwith the use of same level of inputs can be ateithuo
adopted technolyg under A3P project operated by-Agr the technical change. This change in total outpet t
cultural Research Station Kalaburagi. In the tisiage, technology is measured by changes in scale (ipgrce
40 farmers of A3P and 20 farmers of Non-A3P were seand slope (elasticities) parameters. Out of thigl to
lected from each taluk, were interviewed randondy t change, shift in the intercept in equation measthies
elicit the required information about redgram aeddal- ~ neutral component of the technical change andrifteirs
gram cultivation. Thus, total sample size of 18@nkrs ~ the slope parameters (ai and bi's) measure the non-
with 90 each in redgram (60 A3P farmers and 30 Non-neutral component of the technical change whicktteg
A3P farmers) and bengalgram(60 A3P farmers and 3@onstitutes technological contribution to the défece in
Non-A3P farmers) cultivars were chosen for thelystu output under the ‘A3P’ and ‘Non-A3P’redgram and-ben
For evaluating the objectives of the study, theuireg ~ galgram production technologies. Another contriiuto
data is collected through personal interview metivisi ~ the total output is due to the disequilibrium cauby
the help of a well structured and pre-tested sdeedhe ~ New production relations. The total change in cudue
data envelopment analysis is employed to studyetfe  to adoption of A3P technology is decomposed in® th
nical efficiency level of the farmers and decomgosi  factors of technology and changes in the quantiies
analysis is used to know the extent of differemceuitput  inputs. The output decomposition model as develdyed
contributed from the different resources used undeBisalaiah and used by Lalwani and Ganesh Kumesed u
redgram and bengalgram production. to decompose the difference in out put per acrevdwet
Data envelopment analysis (DEA): Data Envelopment ‘Non-A3P’ and ‘A3P’ pulses production technologies
Analysis (DEA) is a Linear Programming methodology into technical change and change in quantitiesodits
to measure the efficiency of multiple Decision Maki  used.
Units (DMUs) when the production process presents alhe output decomposition model developed by Bisalia
structure of multiple inputs and outputs. DEA isreo  (1977) was used for investigating the percentagege
monly used to evaluate the efficiency of a numiigro- in the yield between A3P and Non-A3P farmers amd th
ducers. A typical statistical approach is charimtdras a  factor contributes to the changes by estimatesraiepa
central tendency approach and it evaluates prosiveler ~ production functions.
tive to an average producer. In contrast, DEA ie®n _RESULTSAND DISCUSSION
treme point method and compares each producer with
only the "best" producers. By the way, in the DEé&r&- The table-1 indicated the technical efficiency &P*and
ture, a producer is usually referred to as a detisiak-  Non-A3P farmers in the redgram and bengalgram pro-
ing unit or DMU. Extreme point methods are not alsva duction. In case of redgram production, averadarieal
the right tool for a problem but are appropriateéntain  efficiency in A3P farmers under CRS was 0.92 coexgbar
cases. to Non-A3P farmers about 0.89. Under the technotefgy
DEA is a non parametric Linear programming approachprogramme at CRS more than 30 per cent of the farme
to measure the efficiency of number of producersreth  were cent per cent efficient in both A3P and NorRrA3
as the Frontier production approach is a paramefric  farmers. However, no farmers were operated below 60
proach. Since DEA is a deterministic approachétsdaot  per cent efficiency level. It is also clear frone ttable 1
include the error component while Frontier analgsia ~ that 53.33 per cent of A3P farmers were operatdd@t
be a stochastic approach and includes the randamn er per cent efficiency level compared to 36.67 pett ©én
term. The DEA method is a frontier method that doss  Non-A3P farmers. However only 5-6 per cent of the
require specification of a functional form or atdisi- farmers were operated in the range of 60-70 perefén
tional form, and can accommodate scale issues. W&A  ciency level and no one is operated below 60 pet ce
applied by using both classic models CRS (const@ant efficiency level mainly because of better managegmen
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Table 1. Technical efficiency of ASP and Non-A3P farmersédgram and bengalgram production.

Bengalgram

Redgram

Non-A3P farmers efficiency
@ VRS

@ CRS

A3P farmers efficiency
@ CRS @ VRS @ CRS @ VRS

Non-A3P farmers efficiency

A3P farmers efficiency
@ VRS

@ CRS

Efficiency class

1
(1.66)

50-59 %
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4 3 2 2 1 1 1
(6.67) (5.00) (6.67) (6.67) (1.66) (1.67) (13.33) (3.33)

60-69 %

13 7 10
(10.00) (21.67) (11.67) (33.33) (26.67)

(10.00)

5
(8.33)

70-79 %

8 22
(13.33) (23.33) (26.67) (36.67) (15.00) (30.00) (10.00)

18
(30.00)

80-89 %

12 13 2
(20.00) (26.67) (20.00) (21.67) (15.00) (6.67) (13.33)

16
(26.67)

90-99 %

14
(46.67)

(16.67)

34
(56.66)

10
(16.67)

11

(36.67)

10
(33.33)
0.89

32
(53.33)

(36.67)
0.92
Figures in parenthesis indicate per cent to taalpe

100%

0.90

0.82

0.93

0.87

0.93

0.95

Mean

practices with intensive use of resources as per th
advice of the scientist under A3P farms. Similautts
were coated by Sharma et al.(2012) and BalappaShiv
raya and Hugar(2001). According to Sharma et dlZp0
who conducted study on performance of A3P techmolog
in Karnataka revealed that A3P adopted farmers have
achieved higher efficiency (85%) compared to NorPA3
(76.50%) and also Balappa Shivaraya and Hugar(2001)
conducted study on growth in efficiency and stgbiif
onion production in Karnataka indicated that IPM
adopted onion farmers have achieved higher effigien
than the Non-IPM onion producers.

The average technical efficiency of A3P farmerberf-
galgram cultivation under constant returns to se@s
0.87 compared to 0.82 in Non-A3P farmers. Under CRS
16.67 per cent of farmers were more than 100 petr ce
technically efficient both in A3P and Non-A3P famsief
bengalgram producer. However, estimation of efficje
under VRS indicated that 56.66 per cent and 46687 p
cent farmers under A3P and Non-A3P respectivelyewer
100 per cent technically efficient in utilizing édeble
resources for bengalgram production. The study con-
ducted by Savita Patit. al. (2012) on efficiency of
paddy farms in India indicated that majority of faem-
ers were operating in medium efficiency level (7G&b)
lowed by low efficiency level (17%) and high eféocy
(23%) level with respect use of nitrogen and PPn@he
cals. Therefore majority of the A3P farmers wererep
ated under high scale efficiency and there is a nee
improve the technical efficiency of remaining farso
achieve higher technical efficiency through adoptid
modern technologies like IPM, INM, etc.

The decomposition analysis (table-2) revealed i,
farmers following A3P method produced 13.23 pelt cen
higher output than that of Non-A3P practice of rady
production. The increase in output was further deco
posed into different sources of change such adiadayf
A3P method and use of all other inputs. The A3Fhotkt
alone contributed to the tune of 13.23 per cemtame in
the output, while the contribution of change inunfev-

els was found to be negative (-15.49 %). Amongst va
ous inputs, seeds (7.39 %), plant protection chedmic
(5.39%), and fertilizer (1.73 %) contributed pasty,
whereas, land (-25.03 %), bullock labour (-1.978)m
yard manure (-2.77 %) and human labour (-0.22 %) co
tributed negatively to the total redgram output.other
words, excess use of land, bullock labour, humbaua
and farm yard manure contributed negatively fordase

in redgram output. Similar results were reported by
Balappa Shivarayat.al. (1998) conducted study on re-
source use efficiency in redgram under IPM techmpolo
in Gulbarga district indicating IPM adopted farmbeve
obtained higher yield with higher efficiency congpdo
Non-IPM farmers with lower efficiency.

In case of bengalgram production, the total groimth
bengalgram output was 14.86 per cent higher un@ér A
famers than that of Non-A3P farmers. The increase i

1473



Vinayak S. Suragonda al. / J. Appl. & Nat. Sci. 8 (3): 1471 - 1474 (2016)

Table 2. Decomposition of redgram and bengalgram output éetwA3P and Non-A3P farmers.

Sl. No. Particulars Redgram (%) Bengalgram (%)
[ Total observed difference in output 13.23 14.86
Il Source of output growth
1 Technology component 29.00 22.00
A Neutral component -21.69 -149.90
B Non-Neutral component 50.41 171.76
2 Input contribution -15.49 -7.00
A Land -25.03 -3.60
B Seeds 7.39 0.23
C Human labour -0.22 1.49
D Bullock labour -1.97 -4.42
E FYM -2.77 -2.34
F Fertilizer 1.73 0.13
G PPC 5.39 1.51
1} Total Estimated difference in output 13.23 14.86

output was further decomposed into different saundfe
change i.e. adoption of A3P and use of inputs. ABle
technology adopted farmers alone contributed toethe
tent of 22 per cent increase in bengalgram outghite
the contribution of change in input use levels wetend
to be negative (-7%). Amongst various inputs, s¢eds
%), human labour (1.49 %), plant protection chetsica
(1.51 %), and fertilizer (0.13 %) contributed pivsily,
whereas, land (-3.60 %), bullock labour (-4.42 &
farm yard manure (-2.34 %) contributed negativelthe
total bengalgram output. An increase in output sxce
sively from technological improvement is broughbab
through shift in the scale or slope parameterg®fpro-
duction function. Improved practices, high qualis-
sources viz., land, seeds, farm yard manureifers and
plant protection chemicals used in A3P practicgsutge
production has helped to increase output of the fa8R-
ers. The study conducted by Priyamkal. (2013) indi-
cated that output elasticity of seeds, humdmouea and
irrigation in transplanted (0.25 , 0.80 and 0.GB)d dib-
bled Method (0.11, 0.44 and 0.18) were positar
significant, which were influenced significanttyn gross
returns in redgram production under both transpthnt
and dibbled methods.

Conclusion

The mean efficiency of 0.95 and 0.93 in redgram and

bengalgram production at the variable returns tesc
implied decreasing returns to scale in A3P farn&irsi-
lar trend of returns to scale was noticed in NofRA&m-
ers. The decomposition of the difference in totatpat

between A3P and Non-A3P farmers was 31.25 per cent.

The A3P technology has alone contributed to thengxt
of 29.40 per cent to the total change in outputentie
contribution of all other inputs used were founthéoonly
1.84 per cent indicating pulse output can be isaedy
about 29.40 per cent if the farmers could switckerov
from the traditional practices (Non-A3P) to A3PHeal-
ogy. However among the inputs, seeds, fertilizerd a

plant protection chemicals were contributed paslgiv
and other inputs were contributed negatively. &her
need to educate farmers on optimum use of inputs
through conducting intensive trainings on A3P tethn
ogy by KVK’s and also through conducting field days
and demonstration by farm universities and devetapm
tal departments. These findings will serve as aoitapt
input into policy making particularly to bridge thgap
between demand and supply of pulses in the country.
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