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Abstract

Agriculture accounts for one-fifth of India's gross domestic product and considered as
economic lifeline of India and will continue to be agriculture. However, regional differences in
productivity and development in agriculture need more research. Agriculture productivity of Junnar
tahsil is calculated with the help of Kendall's method for the year 1995, 2005 and 2015 using
Agriculture Census data and District Socioeconomic Abstract. The Junnar tahsil is northernmost
tahsil of the Pune district and characterized by diverse physiography and climatic condition which
causes variation in agriculture productivity. The research shows that agricultural production has
changed over time.
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Introduction

Agricultural productivity is influenced by a variety of factors including physical factors such
as relief, altitude, climate, and soil, socioeconomic factors such as holding size, tenancy system,
population occupational structure, literacy level, and technical factors such as irrigation, chemical
fertilizers, high yielding varieties of seeds, and mechanization. Due to this Spatial-temporal variance
in agricultural output, all of the aforementioned components are extremely variable and dynamic both
in space and time (Munir, 1995).

Several researchers have characterized agricultural production using their particular
perspectives and disciplines. According to their goals, geographers, agronomists, agriculturalists, and
economists have interpreted it in various ways. Agricultural productivity is defined as "output per unit
of input" or "output per unit of land area" in agricultural geography. Agricultural productivity,
according to Mohammad, N. (1992), is defined as "the ratio of output to input in respect to land,
capital, and total resources engaged in agriculture." It is a dynamic notion that encompasses effective
management of existing natural and human resources, technological innovation, and agricultural
production organizational setup.

Study Area

Figure : Location of Study AreaJunnar, the northernmost tahsil of the Pune district, is situated
between 190 08' 52.72" N and 190 2126.62" N latitude and 730 40' 18.07" E to 74018'54.27" E
longitude, having an area of 1383 square kilometers, at an average elevation of 838 meters above mean
sea level. Tahsil measures 62.31 km east-west and 29.19 km north-south. This roughly
oblate/rectangular-shaped tahsil is ranked 3rd in terms of area and literacy, and 4th in terms of
population and sex ratio. As per Census 2011, there are 1 town and 183 villages within Junnar tahsil.
Junnar Municipal Council is the headquarter of the tahsil. The boundaries of the tehsil stretch in the
Survey of India toposheet number 47E/11,47E/12,47E/15,47E/16,471/3.471/4 and 471/8.
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Methodology

The ranking coefficient method of M.G. Kendall (1939) is more dependable and simpler to
use for determining the agricultural production of any region. Kendall introduced this technique for
assessing agricultural efficiency that is based on production per unit area and designed a system of
Ranking Coefficients to measure the effectiveness of agricultural practices. In the article titled 'The
Geographical Distribution of Crop Production in England' (1939), Kendall used this method to assess
the distribution of agriculture production. Kendall breaks down the process is into three phases, the
recorded units are ranked in order of output per hectare for each of the selected crops, (b) the ranks
obtained by each unit for the selected crops are added, and (c) the sum of the ranks obtained by each
unit for the selected crops is divided by the number of crops selected, resulting in the ranking
coefficient. Kendall used the following formula to obtain the agriculture productivity
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R1+R2+R3+R4................ ... + Rn
n

Ranking Coefficient Index =

Where,
R =Ranking of the yield of individual crop
n=Number of crops.

The area with the higher yield per unit area will have a low-ranking coefficient index value,
suggesting high productivity, in simple words, the area which ranked one in every crop list, would
have maximum production. But in the areal unit which has a low ranking would have a ranking
coefficient equal to the number of units evaluated, indicating the lowest agricultural production
(Gambire, 2000).

This technique has a set of shortcomings, in this method, the yield of the unit area of land has
no weightage, instead, the Kendall ranking coefficient index confides on rankings, which serves as the
reference point to the calculation of the index (Muni, 1989). Another drawback of this method is it
unable to compare the areal unit on the basis of the yield per unit area, thus the difference between the
low yield and high yielding areal units cannot be compared.

In the present research, the agriculture productivity of the villages of the Junnar tahsil was
calculated for the years 1995, 2005, and 2015. For this purpose, the average yield for the selected ten
crops per hectare was collected for these villages and ranked according to the production basis on the
yields of crops. On the basis of Kendall's ranking coefficient index, the villages are divided into five
groups on the basis of the index value.

Data Base

The agriculture productivity of the Junnar tahsil is calculated on the basis of the Agriculture
Census Data, District Socioeconomic Abstract, and Village level Agriculture Data for the year 1995,
2005 and 2015.
Result
Kendall's Ranking Coefficient Index: 1995

The agriculture productivity of the Junnar Tahsil is calculated for the year 1995, ranking the
crops on the basis of the average yield. According to Kendall's ranking coefficient index 10.50 percent
of the villages shows very high productivity, the villages namely Dholwad, Otur, Narayangaon,
Tikekarwadi, Umbraj, Udapur, Ozar, Hivare Dhalewadi Tarfe Haveli, Dingore, Kombadwadi,
Tajewadi, Pimpalwandi, Vadaj, Kalwadi, etc. shows very high productivity, while 38.12 percent of the
villages shows high proctivity,17.68 percent of the total villages shows medium productivity, 12.71
percent villages shows low productivity and 16.57 villages shows very low productivity.

Table 1: Kendall's Coefficient Index-1995

Ranking Coefficient
Category No of Villages Percentage

Index

Below 6.5 Very High 19 10.50
6.5-15 High 69 38.12
15-25 Medium 32 17.68
25-30 Low 23 12.71

Above 30 Very Low 30 16.57
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Figure 2: Agriculture Productivity Based on Kendall's Method (1995)

Kendall's Ranking Coefficient Index: 2005

The agricultural productivity of the Junnar Tahsil is calculated for the year. According to
Kendall's ranking coefficient index, twenty-two villages, about 12.15 percent of the total villages of
the tahsil had very high productivity, seventy-five villages, about 41.44 percent of the total villages
had high productivity, while thirty-four villages, about 18.78 percent villages had medium
productivity. About 8.84 percent, sixteen villages of the Junnar tahsil had low agriculture productivity
and twenty-six villages. 14.36 percent of the total villages had very low agriculture productivity in the
year 2005. The agriculture productivity in the Junnar tahsil has shown a positive change from 1995 to
2005.

Table 3: Kendall’s Ranking Coefficient Index: 2005

Ranking
Category No of Villages Percentage
Coefficient Index

Below 6.5 Very High 22 12.15
6.5-15 High 75 41.44
15-25 Medium 34 18.78
25-30 Low 16 8.84

Above 30 Very Low 26 14.36
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Figure 3: Agriculture Productivity of Junnar Tahsil:2005
Kendall's Ranking Coefficient Index 2015.

Kendall's agriculture productivity index was calculated for the Junnar tahsil for the year 2015.
According to the Kendall's ranking coefficient index, thirty-one villages of the tahsil, about 17.13
percent had very high productivity, seventy-nine villages of the tahsil, nearly 43.65 percent of the total
villages had high agriculture productivity. Whereas, thirty-five villages, about 19.34 percent of the
villages of the total villages of the tahsil had medium agriculture productivity. While, twelve villages,
about 6.63 percent of the total villages of the tahsil had low agriculture productivity and sixteen
villages, nearly 8.84 percent of the total villages had very low agriculture productivity. Eight villages
of'the tahsil are there for which the data of yield per hectare is not available.

Table 5-3: Kendall’s Ranking Coefficient Index: 2015

Ranking Coefficient
Category No of Villages Percentage

Index

Below 6.5 Very High 31 17.13
6.5-15 High 79 43.65
15-25 Medium 35 19.34
25-30 Low 12 6.63

Above 30 Very Low 16 8.84

29




Sharad Baban Kaphale, Dr. Jyotiram C. More

= e N Taame b
rt r L r

Agricaliere Productiviry oF Junsar TalisilzZ005 { Kenidall™s Bethiod)

-
f
T
T

Lagenil

Apridulpany Poadwadtiviny
Boomalall's Shevisdd
0 wery igh
E nigh
1 vietiios

N
E' - Wty Lo

Mot Syuailabilyg

T T T T
] U TEEEE ST E

Figure 4: Agriculture Productivity of Junnar Tahsil:2015

Conclusion

Junnar tahsil is an important agricultural region of the Pune district, the tahsil has dynamic
physiography, climate, and bio-environment, Kendall's Ranking Coefficient Index was used to
calculate the agriculture productivity of the Junnar tahsil from 1995 to 2015. As per the index value of
the villages, the number of villages in the tahsil with very high agriculture productivity, increased from
19 in the year 1995 to 31 in the year 2015, pointing to a substantial increase of 63.15 percent of the
growth in the number of villages with very high agriculture productivity. The villages with high
productivity were 69 in the year 1995 which in the year 2015, increased to 79, highlighting the growth
of 14.49 percent in the number of villages with high agriculture productivity. The villages with
medium agriculture productivity were 32 in the year 1995 which increased to 35 in the year 2015,
indicating a growth of 9.37 percent in the number of villages with medium agriculture productivity.
During 1995-2015 the villages with low and very low agriculture productivity showed a decline, the
number of villages with low and very low in the year 1995 were 23 and 30 respectively, which in the
year 2015 were 12 and 16, which indicate a considerable decrease in the villages with low and very low
agriculture productivity. Overall, the Kendall's ranking coefficient index value indicates increase in
overall agriculture productivity of the Junnar tahsil.

Over the period number of villages with high and very high productivity, has
increased while the villages with medium, low and very low agriculture Productivity decreased
considerably which owes to availability of markets, connectivity and transport facilities, use of HY'V
and fertilizers, availability of irrigation facilities.
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Figure 5: Agriculture Productivity of Junnar Tahsil 1995-2015 (Kendall's Method)
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