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Abstract: Pulses commonly known as poot man smeat, play a vital role in providing a daily protein
dietary requirement of a largest vegetarian population of Indian subcontinent. The pulses occupy a
unique position not only in Indian agriculture, but also in Indian diet. The present investigation was
aimed to study, “Regionwise Trends in Area, Production and Productivity of Gram 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 gram in Maharashtra during different time periods. The
area under gram in Maharashtra has increased during the entire period under study. The area, production
and productivity of gram increased at the rate of 2.93, 5.4 and 2.4 per cent per annum, respectively
during the period from 1960-61 to 2011-12 in Maharashtra. The area under gram in Maharashtra
showed 2.93 per cent growth in the study period. Period 1I was characterized by the increase in area,
production and productivity of gram as compared to period I, it might be due to technology mission
on pulses with incentive minimum support price. The increase in production was mainly due to the
productivity improvement and area expansion of gram. The growth rates in area, production and
productivity of gram were positive and significant in Western Maharashtra, Marathwada and Vidarbha
regions.

The study suggests that the efforts should be made to improve the productivity of gram in order to
increase gram production in Maharashtra.
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INTRODUCTION

India is the world’s largest producer, importer and
consumer of pulses accounting about 27 percent
of the total production and about 30 percent of
the total consumption of the world. The pulses
occupies a unique position not only in Indian
agriculture, but also in Indian diet. The need of a
man on the street also is surely as it Dal-Roti. Pulses
are simple food of millions of people as it is the
major source of dietary protein. It is due to pulses,
the adults among predominantly vegetarian
population rarely suffer from protein deficiency.
Pulses, a main component of grain legumes, not
only play a role of cheap protein supplier in the
absence of animal proteins, but also help for fertility
maintenance by adding about 30 to 40 kg per
hectare nitrogen to the soil through biological
fixation in cropping sequence.

Gram is the most dominant pulse having a
share of around 40 per cent in the total production
followed by Tut/Arhar at 15 to 20 per cent. Madhya
Pradesh, Maharashtra, Rajasthan, Uttar Pradesh and
Karnataka are the top five pulses producing States.
Productivity of pulses is 764 kg/ha. The
Recommended Dietary Allowances (RDA) for adult
male and female is 60 g and 55 g per day. The per
capita availability of pulses is @ 42 g per day. Pulses
are chief source of vegetable protein in the human
diet (Tiwari, 2016). Since ages, pulses have been
well integrated into the farming system of our
country as the farmers could produce them by using
their own seeds and family labour without
depending much on external inputs (NABARD
Rural Pulse).

With this view, the present study was
undertaken to analyze regionwise changes in area,
production and productivity of gram in
Maharashtra. The studies undertaken so far had
mostly focused on the favorable effects of
technological change and reasons of low
productivity of gram. The reasons for the rate of

growth behind expectation have been virtually
unexamined. Therefore, a study which focuses on
both aspects of technical changes i.e. its growth
rates in area, production and productivity etc. as
well as the reasons for non-technological changes
assumes great importance. Considering the above
facts it is necessary to analyze the “Regionwise
Trends in Area, Production and Productivity of
Gram in Maharashtra”.

METHODOLOGY

Estimation of growth rates in area, production
and productivity of gram

On going 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 = abt
Where,
Y = Area/ Production/ Productivity
a = Constant
B = Regtression 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.
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RESULTS AND DISCUSSION

I. Changes
productivity of gram in Maharashtra

in area, production and

The decadewise data on area, production and
productivity of gram in Maharashtra for the period
of last 52 years i.e. from 1960-61 to 2011-12 have
been analyzed and changes in area, production and
productivity of gram in Maharashtra for the period
of 52 years have been worked out (Table 1). Since,
the main objective of the present study was to
estimate growth rates of area, production and
productivity of gram in Maharashtra in general, and
those in different divisions in particular, it was
necessary to examine whether changes had occurred
in gram acreage in absolute terms during the different
time periods selected for the study in various regions
and for the entire state.

The major pulse crop of Maharashtra was gram.
The gram production is determined by agro-climatic
factors such as soil type, temperature and rainfall
pattern, expansion of irrigation facilities, provision
of technological inputs and institutional facility, etc.
It was observed that, in general there was increase
in all the concerned aspects influencing the acreages
and production of gram in different regions of
Mabharashtra. It is therefore expected that, there
should have been corresponding changes in area,
production and productivity of gram under
consideration, unless certain environmental factors
had caused the distortion in these parameters.

II. Districtwise and periodwise annual
compound growth rates in area, production
and productivity of gram in Western
Maharashtra

It was revealed from the Table 2, the area, production
and productivity of gram showed highest growth at
4.39, 6.63 and 2.08 per cent per annum, respectively
in Jalgaon district. At overall level, in period-I, area
and production significantly increased at 2.68 and

International Journal of Tropical Agriculture

3.71 per cent per annum, respectively. While,
productivity becomes positive but not significant.

During period-I1, highest increase in area (5.28
%) of gram was observed in Ahmednagar district,
highest production noted in Jalgaon district (7.79 %)
and productivity rise observed in Sangli district. At
overall level, during period-II area, production and
productivity significantly increased at 2.93, 5.4 and
2.4 per cent per annum, respectively.

The significant increase in production in all
selected districts of Western Maharashtra region
could be mainly attributed to increase in productivity
and partly due to area expansion. It concluded that,
the production growth pattern in Western
Maharashtra region as a whole had been dominated
by productivity improvement and area expansion.
At overall level in Western Maharashtra, Jalgaon
district showed highest growth in area (6.78%),
production (9.27%) and productivity (2.31%) per
annum, respectively among all the district in the
region. At regional in Western Maharashtra
significant and positive growth observed in area,
production and productivity at 4.45, 6.62 and 2.02
per cent per annum, respectively. It might be due to
sufficient irrigation facilities in the region.

III. Districtwise and periodwise annual
compound growth rates in area, production
and productivity of gram in Marathwada

The districtwise growth rates of area, production
and productivity of gram in Marathwada region from
the Table 3 revealed that, during period-I the area
increased significantly at 1.13 per cent and highest
growth in production at 1.94 per cent per annum
observed in Aurangabad district. Though area and
productivity showed positive trend, production
observed to be positive but non-significant and in
Nanded district it shows negative growth (2.45 %)
during period-1. At overall level in Marathwada region
only area increasing significantly, production and
productivity though positive but not significant. Area,
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Table 2
Annual compound growth rates in area, production and productivity of gram in
Western Maharashtra
Sr No. District Period-I Period-11 Overall
(1960-61 10 1980-81) (1981-82 10 2011-12) (1960-61 0 2011-12)
A p Y A p Y A p Y

1. Nasik 0.16 1.47 1.48 1.46%F  3.55%Fx - 2.00%KF  2,04%kx 3 78RRk ] (8K
2. Dhule 0.34 1.28 0.05 1.02 3.67FFF  2.85F0k D 3BRRK 44506k D 5¥rk
3. Jalgaon 4.39%F% - 6.63%F  2.08* 4.5%06 T TQRek 35k 6 78%Rk 927k D 3wk
4. Ahmednagar -0.71 0.87 1.08 S.28MRK TRk 82K 32400k 5 2%k ] 83K
5. Pune 0.17 1.32 114 20406k 37506k 16880k 24886 4,63%KF 2,040k
0. Solapur 3.28%F* 2.28 -0.77  1A4GFFK 4540 Jokx 14204k 32740k ] 754K
7. Satara -1.44* -1.27 0.58 B3A6MFF 47400k 53Rk ] 95k 34400k ] 4Tk
8. Sangli 1.56 0.38 -1.6 2.32%K%  BTTRRR B BTRE . QAGRRK 467 2Tk
9. Kolhapur 3.83 5.41% 1.33 246%K 42300k L7200k DAGRRE 407K D R

Western 2.68*** 3 71%* 1 2.93%%% 5 gdkk D Rkk 4 ABkkk 6 620Kk D (2%%*

Maharashtra

(Figures in parentheses indicates the percentage change over the base year 1990-91)

Table 3
Annual compound growth rates in area, production and productivity of
gram in Marathwada

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 -0.5 1.42 1.94%  2,00%kk 0230k 3 9gkkk () 5kk 290wk D SRk
2. Jalna 0 0 0 7.65%F  10.27#R .83k 3() 92kkk 29 D@kkk 35 gBkokek
3. Beed 0.72 0.25 -0.23  2.02%Fk 4240k D 7Rk 0.24 1.9k 1 69%wk
4. Latur 0 0 0 427k TGk DOk 34 Bk 3D 53kl 35 (hokek
5. Osmanabad 1138k 1.38 0.25 2.7k 53Rk D DGRk 0.19 189k 1 6Ok
6. Nanded -1.49%  2.45% 106 5.76wRE 9 ASRRe 3 ARk ] Thkk 3 93k D ] Rk
7. Parbhani 0.88* 0.21 -0.71 1.79%0k 4Ok D 35kkk ] Jkkk 3 A Rk D (4rkk

Marathwada 1.02% 2.6 1.56  3.35%k* (6, 08%k* 265%kk 1 71k¥k 3 92%kk 2 7%k

(*, ** 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
gram in Vidarbha
Sr. No. District Period-1 Period-11 Overall
(1960-61 10 1980-81) (1981-82 10 20117-12) (1960-61 10 2011-12)
A p Y A p Y A p Y

1. Buldhana 3.04% 3.45% 0.2 T.08F¥E 9O Rk DR 5 66F0F B 4TRRE 2,62H00F
2. Akola 0.66 -0.49 -0.69  5.3GFRE B A4RRE D O¥RE SRR G oRRE D 34k
3. Amravati 3.02%6F 4. 16%0F 1.03 6488 10.05%FF 338wk 57006k B THkRE 2 TGk
4. Yavatmal -1.37 -0.71 1.21 B.02F%K 1227 wkk 33Kk F LR 6 28kk 2 55kk
5. Wardha 1.18* -0.34 -1.63 0 6.71RRR BOTRRR DR 5088k 72006k D 2%k
0. Nagpur 2,950k 223% -0.61 5746k B3TRRE 2 A4GRRE A TRRE 65800k ] Bk
7. Bhandara 0.05 -0.75 -0.65 2.0 -1.01 1.56%F*  -1.31%k+ 053  0.81%k*
8. Chandarpur 2.,19%0% ] Gk -0.24 132066 244006 1128 0.33* 0.59** 0.3
9. Gadchiroli — — — S8R 023 15200k 172760 14,618 20.64%FF

Vidarbha 1.42%%%  1.61* 0.19  6.28%*k* g 4x¥k  2.94%kk 4 ]9%kk G 4q¥kk D GHk*

(*, ** and *** indicate significance level at 10, 5 and 1 per cent level, respectively.)

17.27, 14.61 and 26.64 per cent per annum, V. Districtwise and periodwise annual
respectively in Gadchiroli district which is highest compound growth rates in area, production
among all districts of Vidarbha. At regional level area, and productivity of gram in Maharashtra

production and productivity significantly increased

It was revealed from Table 5 that, during the overall
at 4.19, 6.44 and 2.16 per cent per annum,

period area, production and productivity of gram

respectively. significantly increased at 1.66 and 3.3 and 1.62 per
Table 5
Annual compound growth rates in area, production and productivity of
gram in Maharashtra
Sr. No. Region CGR (%)
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 2.68%Hk 371wk 1 2930k S gk D ARRE L ABRRE 6,6200F 202K

Maharashtra
2 Marathwada 1.02* 2.6 1.56 33500k 6,088k 265006 17T 3020k 2 7k

Vidarbha 14208 1.61% 0.19 0.28F%F Q.4 D OgHak L ORRE G 44ReE 2 16%F

Maharashtra 1.66%* 3.5%* 1.62%  4.0T#%k  6.72%06 26100 2930k 5 gk D Aok

(*, ¥F and *** indicate significance level at 10, 5 and 1 per cent level, respectively.

‘# — Newly formed district, area so far recorded is under Bhandara district)
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cent per annum, respectively in period-I. During
period-1I area, production and productivity of gram
increased significantly at 4.01, 6.72 and 2.61 per cent
per annum, respectively. Inter-region comparison
reflects that, sharp increase in area, production and
productivity observed in period-II compare to
period-I. At overall period at state level area,
production and productivity of gram increased
significantly at 2.93, 5.4 and 2.4 per cent per annum
it might be due to technology mission on pulses with
incentive minimum support price. The results are
corroborated the findings of Gaikwad (2017) and
Gajbhiye (2002).

CONCLUSIONS

1. The study has revealed that the production
under gram in Maharashtra and especially in all
gram growing district and states as a whole has
been increased during period-1I compared to
period-I, this may be due to improvement in
productivity of pulses.

2. Inter-region comparison showed the highest
growth in period-II compared to period-I. Area,
production and productivity of gram at overall
period, in Maharashtra increased significantly,
introduction of technology mission on pulses
with promising minimum support price. The

growth in area, production and productivity of

gram for Maharashtra, at overall period,
increased significantly, while it might be due to
green revolution and introduction of
technology mission on pulses.
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