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Abstract
To evaluate the gap between maximum feasible and actual yields obtained by rice (Oryza sativa) farmers of Alappuzha, a study

was conducted adopting athree stage random sampling scheme. Frontier production function was used to estimate the maximum
feasible yield (MFY) and yield gap. Rice yield gap in Alappuzha was estimated as 1588 kg ha' with an MFY of 5447 kg and

actua yield of 3859 kg ha* implying the occurrence of certain constraintsin raising productivity at the farm-level.
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Large gaps between the yield levels of research/
demonstration farms and farmers’ plots signify that
farmers seldom realize more than 30% of the possible
yields(Nirmala, 1992). Nowhereisthe problem asacute
asthemainrice (Oryza sativa) growing areasof Kerala.
Therefore, a study was undertaken to assess the gap
between the maximum feasible yield and the yield
realized by the farmers in Alappuzha district, one of
the ‘rice bowls' of Kerala with 61% high yielding
variety coverage. This study also elucidated the major
yield constraints of ricein this locality.

Data were collected adopting a three-stage random
sampling schemein which the community devel opment
blocks (CD blocks) formed the primary level;
Krishibhavans (Panchayaths) constituted the secondary
level andtheindividua farmersformedthetertiary level.
The 12 CD blocks in Alappuzha district were arranged
intheascending order of rice productivity and two blocks
representing high and low productivity (Champakulam
and Bharanikavu falling under the agroclimatic situations
Kuttanad and Onattukararespectively) weresdected (i.e,
blockswith the largest areafalling above and below the

productivity median). From the selected blocks, one
krishibhavan each with the largest area under rice was
further selected (Kainakary and Chunakararepresenting
the high productivity and low productivity classes
respectively). Out of the progressive farmers of these
two locations (one getting consistently higher yield
during the years preceding 1999-2000 and adopting all
major practices recommended for paddy cultivation —
202 and 101 such farmers in Kuttanad and Onattukara
respectively), a sample of 10% was chosen at random
with a corresponding number of average farmers.
Accordingly, 10 progressive and average farmers each
from Kuttanad and Onattukara congtituted the sample.

Frontier production function was used to estimate the
maximum feasible yield (MFY) and yield gap. MFY
was estimated from frontier production function (MFY
function) using the maximum likelihood estimate
(MLE). In identifying the yield gap, contribution of
each factor to yield was determined using the Cobb-
Douglas production function, which served asthelower
bound for MLE. Yield gap is the difference between
MFY and the actual yield obtained by thefarmers. The
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stochastic frontier model used to estimate the maximum
feasibleyield (Kalirgian, 1990) was.
y=at Xy ty

wherey=yield kg ha',i= 1,2, 3..... nfams, u=
farm specific technical efficiency related factor a=
intercept, g, = co-€fficient, whilex and v, are variables

The function, a +xpx, denotes a farm'’s frontier yield
or MFY when the best practices and techniques are
adopted (u=0) with no statistical errors in estimates
and influence of external factors (climate, topography);
errorsin measurement and observations on production
arealso negligible (v=0). Variance ratio explaining the
total variation in output from the frontier level of
production attributed to technical efficiencies can be
computed as y = c®u/o¥(u+V). y signifies whether the
differences in technical efficiencies were actual or
accidental. The smaller the ratio, the higher is the
probability of the difference being accidental and a
value close to unity suggests the non-use of best
production practices.

The model used for this study was:

Y= po+ p,logx.+ B, logx,+ B, logx+u+V,
Wherei= 1,2, 3...nfarms, y=yield (kg ha), x,= man
daysper ha, x,= plant protection cost ha', x,= chemical
fertilizers ha*, u= farm specific technical efficiency
related factor, and v=random variable.

Estimates of MFY functions are givenin Table 1. The

Table 1. Estimated parameters of maximum feasible yield functions
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estimated vaue of yfor average farmers approached
unity (0.93) implying that u isthe predominant source
of error and variaions in yield from MFY arise not
only from chancefactors, but also dueto differencesin
the use of the best practices. This means that if the
production technology of each farmer were raised to
the best-known practices and techniques, then all
farmers would be able to attain the maximum level of
production. This also means that a number of farmers
do not produce the greatest possible outputs from a
given set of inputs and are therefore not technicaly
efficient.

In the case of progressive farmers, 1y tends to be zero
(0.03) and v is the predominant error suggesting that
the farmers' yield differsfrom MFY because of either
dtatistical errorsor those external factorsnot under their
control. When the analysis was done for the combined
group, the value of ywas 0.57 indicating that both non-
use of the best practicesand statistical errorsor externa
factors may be responsible for the yield differences.

A perusal of the datain Table 2 also reveds that mean
MFY estimated for the average farmers is 4966 kg ha'
and the redlised yield is 3141 kg resulting in a gap of
1825 kg ha. On the other hand, the MFY estimated for
the progressivefarmerswas 5927 kg ha* whilethe actual
yield was 4577 kg implying an yield gap of 1350 kg.
The yield gap estimated for the combined group was
1588 kg ha* withan MFY of 5447 kg and actual yield of
3859 kg ha'. Thisismuch higher thantheyield gap vaue

Variables Maximum feasible yield

Average Progressive Combined
a(constant) 2.535%(0.126) 2.920%(0.128) 2.723%(0.148)
C (season dummy) 0.030(0.013) 0.050%(0.012) 0.038*(0.106)
L (location dummy) 0.063**(0.029) 0.238%(0.024) 0.216*(0.014)
X, (labour days) 0.089(0.061) 0.428+(0.076) 0.264*(0.053)
X, (lime cost) 0.015%(0.004) 0.183**(0.082) 0.020* (0.005)
X, (organic manure cost) 0.012(0.009) 0.003(0.014) 0.206**(0.006)
x, (fertilizer cost) 0.210%*(0.054) 0.032(0.044) 0.075***(0.042)
y 0.93 0.033 0.57
o’ 1.08 336 1.76

Figuresin parentheses are standard errors; * Significant at 1% level, ** Significant at 5% level, *** Significant at 10% level.
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Table 2. Mean realised yield, maximum feasible yield, and yield gap in Alappuzha District of Kerala.

Categories of farmers Realized yield (kg hat) Maximum feasibleyield (kg ha*) Yield gap (kg ha?)
Average 3150 4974 1824
Progressive 4569 5919 1350

reported for riceby Kalirgian (1990) and Nirmala (1992).
Implicit in thisis that mgjor constraints operate against
raising the productivity of rice in the study locations.
Among the congtraints identified in Kuttanad region,
floods, untimely sowing, absence of suitable varieties,
lack of good quality seeds, scarcity of labour, and high
cost of inputs are prominent. However, soil problems,
drought, lack of irrigation, scarcity of labour, and high
costs of inputs are the mgjor congtraints experienced by
the Onattukara farmers. Since average yield at the
aggregate level was only 3859 kg ha?, there is ample
scopefor increasing rice production by bridging theyield
gap through addressing the production constraints.
Indeed, bridging the yield gap of 1588 kg ha' alone can
increase the production substantially and thefarmerscan
get amean yield of 5447 kg ha.
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