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Abstract: India is largest producer and as well producer, importer and consumer of pulses in India.
The 68" United Nations General Assembly (UNGA) has declared year 2016 as the International Year of
Pulses 1YP).Pulses can significantly contribute in addressing hunger, food security, malnutrition,
environmental challenges and human health. Pulses have vital place in Indian diet as well as culture
due to its nutritive, economic and social importance. Commonly known as poor man’s meat, feeds
daily protein dietary requirement of a largest vegetarian population of Indian subcontinent. The present
investigation was aimed to study, “Regionwise trends in area, production and productivity of pigeon
pea in Maharashtra”. The data were obtained for the period of 52 years beginning with 1960-61 to
2011-12. The data obtained from secondary sources were analyzed to obtain estimates of annual
compound growth rates of area, production and productivity of pigeon pea in Maharashtra during
different time periods. The area allocation for pigeon pea have increased by 144.87 per cent and
production by 313.48 per cent to the base year 1960-61 whereas, productivity increased by 69.98 per
cent in Maharashtra. The area, production and productivity of pigeon pea increased at the rate of 1.7,
2.66 and 0.94 per cent per annum, respectively during the period from 1960-61 to 2011-12 in
Mabharashtra.

Inter-region comparison during overall period reflects, Vidarbha region was leading in growth of area
while, Marathwada recorded highest growth in production and productivity. Period-1I was characterized
by the increase in area, production and productivity of pigeon pea as compared to period I, it might be
due to technology mission on pulses with incentive minimum support price.
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INTRODUCTION

Pulses are an important commodity group of crops
that provide high quality protein complementing
cereal proteins for pre-dominantly substantial
vegetarian population of the country. Although,
being the largest pulse crop cultivating country in
the World, India’s production of pulses is relatively
were in compatison to total cereal crops productions.
The contribution of pigeon pea in total pulses in
respect of area was 15.9 lakh ha, for production it
was 15.7 lakh tonne and productivity was 98 kg/ha.
(Annual report, Gol, 2016-17).

Per capita net availability of pulses in India,
however, has reduced from 51.1 gm/day (1971) to
41.9 gm/day (2013) as WHO
recommendation of 80gm/day. Pulses provide a vital

against

source of plant-based proteins and amino acids for
people around the globe, ensuring food security. As
part of ahealthy diet high in fiber, pulses fight obesity.
Pulses also prevent and help manage chronic diseases
such as diabetes, coronary conditions, and cancet.
Pulses are an important source of plant-based protein
for livestock. Pulses pull nitrogen from the air into
the solil, increasing soil fertility. Pulses use less water
than most other protein crops, making them a
sustainable agricultural choice. (Crop Science, Society
of America, 2010).

Of course, more protein does not necessarily
mean more pulses. After all, there are other sources
of protein including eggs, meat, poultry, and soya.
But rough estimates suggest that for the average
Indian consumer, pulses are the lowest cost source
of protein (Arvind Subramanian 2016).

METHODOLOGY

Estimation of growth rates in area, production
and productivity of pigeon pea

Ongoing through the available literature on growth
rates, it was revealed that, the compound growth rates
obtained from exponential trend equation give the

best fit to the time-series data and have been used
widely for estimating growth rates in area, production
and productivity of different crops. In order to
analyze the growth in area, production and
productivity of the crops under study, Compound
Growth Rates (CGR) were computed by using the
following form of the relationship.

Y =al/

Where,

Y = Area/ Production/ Productivity

a = Constant

b = Regression coefficient

t = Time period in years

CGR (%) = (Antilog b-1) x100
The compound growth rates were estimated for

the time periods ze. Period-1 (1960-61 to 1980-81,
pre pulse mission technology period), Period-1I
(1981-82 to 2011-12, post pulse mission technology
period) and the Overall Period-(1960-61 to 2011-
12). The significance of the estimated compound

growth rates were tested with the help of student’s
t-test.

RESULTS AND DISCUSSION

I. Regionwise trends in area, production and
productivity of pigeon pea

The main objective of the present study was, to
estimate compound growth rates in area, production
and productivity of pigeon pea in Maharashtra in
general, and those in different divisions in particular,
it was necessary to examine whether changes had
occurred in pigeon pea area during the different time
periods selected for the study in various regions and
for the entire state. Similarly, whether changes had
occurred in productivity and production of pigeon
pea in different districts of each of the region were
also examined. Whatsoever, changes had occurred
in area, production and productivity of pigeon pea
in different regions and their rate of changes were
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also evaluated. The decadewise data on area,
production and productivity of pigeon pea in
Maharashtra have been analyzed and changes have
been worked out for the period of last 52 years i.e.
from 1960-61 to 2011-12.

II. Changes
productivity of pigeon pea in Maharashtra

in area, production and

The pigeon pea production is determined by agro-
climatic factors such as soil type, temperature and
rainfall pattern. Besides, the agro climatic factors,
other factors such as relative price of pigeon pea,
expansion of irrigation facilities, provision of
technological inputs, institutional facility are also
responsible for pigeon pea production. The changes
in area, production and productivity of pigeon pea
in Maharashtra state at different points of time is
given in the Table 1.

It is evident from the Table 1 that, the area
allocation for pigeon pea have increased by 144.87
per cent, production of pigeon pea increased by
313.48 per cent to the base year 1960-61 whereas,
productivity increased by 69.98 per cent in
Maharashtra. The area under pigeon pea has
increased continuously over the base year except in
Western Maharashtra region. The production of
pigeon pea was increased mainly due to area
expansion.

ITI. Western Maharashtra

It is evident from the Table 2 that, Dhule district
showed highesti.e. 1.61 and 2.0 per cent per annum
rise in area and productivity, respectively, while
productivity shows its potential for production rise
at 2.24 per cent per annum in Pune district. During
period-1I area increased at 2.58 per cent per annum
in Nasik district and production increased at 2.08
per cent per annum in Jalgaon district, resulting in
non-significant decrease in productivity. During
overall period area and production of pigeon pea
significantly increased in Jalgaon district at 2.09 per

centand 2.35 per cent per annum, respectively among
all districts of Western Maharashtra. At regional level
in western Maharashtra during Period-1I, the
production and productivity showed significant and
positive growth i.e. 3.6 per cent and 1.69 per cent
per annum, respectively. During period-11, the area,
production and productivity of pigeon pea in
Western Maharashtra showed negative growth, it may
be due to frequent drought condition, uneven rainfall
and diversion of area to other competing crop. At
overall period, production and productivity increased
at the rate of 0.88 per cent and 0.55 per cent per
annum, respectively in spite of area showed positive
but non-significant trend.

IV. Marathwada

In Marathwada region during period-I, the area and
production increased at the rate of 3.71 and 6.36
per cent per annum, respectively in Beed district while
productivity increased significantly in Aurangabad
district. During period-1I increase in area showed in
Jalna district i.e. 1.86 per cent per annum while
production and productivity is highest in Latur
district i.e. 5.3 and 3.63 per cent per annum. At overall
period significant area expansion recorded in Beed
district with 2.46 per cent per annum while Latur
district showed significant growth in production and
productivity with 5.3 and 3.63 per cent per annum,
respectively. At regional level in Marathwada area,
production and productivity is significant, while in
period-1I area expansion of pigeon pea occur at the
rate of 1.73 per cent per annum. During period-11
production and productivity though increased at 3.9
and 2.13 per cent per annum, respectively it was less
than production and productivity during period-I.
At overall period of Marathwada area expansion,
production rise and increase in productivity at 1.84,
3.65 and 1.78 per cent per annum, increase in
productivity at 1.84, 3.65 and 1.78 per cent per
annum, respectively over the base period. Compare
to period-I and period-1I the production and
productivity get declined at overall period, while area
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showed better growth is a result of various pulse
crop promotion programmes including rise in
minimum support price.

V. Vidarbha

It is evident from the Table 4that, during Period-I in
Vidarbha region Akola district showed highest
growth in area (1.39 %) among all nine districts, while
production and productivity varied in all districts
showing negative and non-significant growth. During
period-II, area and production showing highest
growth at 7.06 per cent and 8.18 per cent in
Gadchiroli district, while Nagpur district showed
positively significant rise in productivity (1.44 %).
Area and production rise is significant in period-II
compared to period-1, it might be due to introduction
of high yielding verities of pigeon pea and major
emphasis on pulse production programme.

At overall period highest growth in area and
production (2.81 and 2.97 %, respectively) was
observed in Chandrapur district, while highest
productivity recorded in Bhandara district (0.93 %).
At regional level in Vidarbha area, production and
productivity showing positive and significant growth

at 2.36, 2.85 and 0.47 per cent per annum,
respectively. It might be due to major emphasis on
pulse production to achieve self-sufficiency and
nutritional needs of the population as well as
previous trends of the cropping pattern and suitable
soil conditions favor’s the farmer to cultivate pulses.

VI. Maharashtra

During period-I, Marathwada region showed positive
and significant growth in area (1.48%), production
(4.40%) and productivity (2.87%) among all the four
regions of Maharashtra. During period-1I Vidarbha
region showed highest rise in area (2.65%) while,
production and productivity increased significantly
at higher rate of 3.9 and 2.13 per cent per annum,
respectively in Marathwada region. Area, production
and productivity of pigeon pea significantly increased
at 1.86, 2.9 and 1.01 per cent per annum during
period-1I in Maharashtra.

During overall period, the area increased
significantly at 2.36 per cent per annum in Vidarbha
region, while production and productivity rise was
seen in Marathwada region at 3.65 per cent and 1.78
per cent per annum, respectively. At overall level in

Table 3
Annual compound growth rates in area, production and productivity of pigeon pea in

Marathwada region

Sr. No. District Period-1 Period-1T Overall
(1960-61 10 1980-81 (1981-82 10 2011-12) (1960-61 10 2011-12)
A P Y A P Y A P Y

1. Aurangabad -0.14 3.01%* 2.9% 0.97%F 41300 313k (480 1160k 146wk
2. Jalna — — — 1.8G%0 4 2%0wk 2,306 1800k 420k 2.3
3. Beed 3716 6,367 2.59 1.06%%F  1.98%* 0.91 2.40%0k 4 GRRx D Rk
4. Latur — — — 161wk 5 3kkk 3 63%k ok 5 Fkkx 3 (3%
5. Osmanabad 2.1k 1.88 -0.2 1.63%0k 4 5Fkkk D g5k 0.15 1.18%k  1.04%*
6. Nanded 1.02%  -0.05 -1.06 1.9k 3 19wk 1.27 11300k DAk ] D7k
7. Parbhani 1.65%%F 4,060 2330 (.91%* 0.87 -0.04 128wk ] 5Eek 0.19

Marathwada ~ 148%%*% 4 4%kk  287%% 1 73kx%k  JQkkk 2 13%%k  184%k*x 3 e5%kkk 178%kk

(*, ** and *** indicate significance level at 10, 5 and 1 per cent level, respectively.)
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Table 4
Annual compound growth rates in area, production and productivity of
pigeon pea in Vidarbha
Sr. No. District Period-1 Period-11 Overall
(1960-61 10 1980-81) (1981-82 10 2011-12) (1960-61 10 2011-12)
A P Y A P Y A P Y

1. Buldhana 1.1 0.99 0.05 19006 1.92%* 0.02 2,670k 2.09%k* 0.19
2. Akola 1.39%%* 0.82 -0.89 0.38 0.36 -0.02  1.62Fek 23wk 0.65*
3. Amravati 0.25 -1.86* -1.91 2.71keR 2,980k 0.26 2,600k 2.62%k% 0.13
4. Yavatmal 0.65%F%  -1.36 17700 2.66%FF 2,650 -0.01  2.740RF 2,600 -0.01
5. Wardha 0.02 -0.37 016 2.88FkF 2,050 -0.8 2200k 1690 -0.36
0. Nagpur -0.52 -1.94 S1.330 1A48ReE 204006 1440k 10300 178k (8%
7. Bhandara 0.8%F* -1.520 2930 011 0.96* 1.09F  0.65%F*  1.49%kx (), 93¢k
8. Chandarpur 0.31 S205%6 2300k 332k 4 3Twkk 1.02 2.81F%k 297k 0.2
9. Gadchiroli — — — 7.06%F - 818Fkx  1.05* — — —

Vidarbha 0.16 0.63 0.47  2.65%Fk  2.95%kkk 0.29 2.36%F*  2.85%KK () 474Kk
(*, ¥F and *** indicate significance level at 10, 5 and 1 per cent level, respectively.
‘H# — Newly formed district, atea so far recorded is under Latur district)

Table 5
Annual compound growth rates in area, production and productivity of
pigeon pea in Maharashtra
87 No. Regions Period-1 Period-11 Overall
(1960-61 10 1980-81) (1981-82 10 2011-12) (1960-61 10 2011-12)
A P Y A P Y A P Y

1 Western 1.95 3.6* 1.61* -0.32 -0.35 -0.03 0.33 0.88**  0.55%*

Mabharashtra
2 Marathwada 14800 ggpek DETRE ] 73Rk Ok 23Rk 1848k 3o5%Rx ] 78wk

Vidarbha 0.16 0.63 0.47  2.65%Fk 2 95%kk 0.29 2.3GFPk 28580k (. 470k

Maharashtra 0.44 1.09 0.65 1.80%F 2000k 101k LTRRE 2.60%RF (.94%0k
(*, ** and *** indicate significance level at 10, 5 and 1 per cent level, respectively.
‘# — No area under this crop has been recorded so far)
Maharashtra rise in area 1.7 per cent and productivity CONCLUSIONS

0.94 per cent per annum helped to raise the
production at 2.66 per cent per annum. The
performance of pigeon pea in area, production and
productivity was quite satisfactory during overall
period; this may perhaps be due to the impact of
technology mission on pulses.

Maharashtra stands in better position for pigeon
pea with expansion of area by three fold by
(144.87 per cent), increased production by four
fold (313.48 per cent) (to the base year 1960-

61) whereas, productivity enhancement by near

about only two fold (69.98 per cent) in
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Maharashtra. Marathwada region recorded
leading position in all aspect i.e. area, production
and productivity showing potential for pigeon
pea crop in Marathwada.

2. Inter-region analysis depicts, the highest
increase in area of pigeon pea was recorded in
Vidarbha region while, Marathwada region
noted top position in production and
productivity rise. Growth in area, production
and productivity of pigeon pea showed highest
increase in Period-1I as compared to period-1,
this may be the result of promotion of
technology mission on pulses.
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