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ABSTRACT

Time series data covering the period of 1979-80 to
2010-11 was used for the study. Among the linear and
non- linear models the cubic trend model is found to
adequately delineate trends in area, production and
productivity of soybean. From the growth rate analysis
it is clearly visible that the area, production and
productivity are positive in nature. Productivity of
soybean over a period of 1979-80 to 2010-11 shows
the sustainability.
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The soybean  (Glycine max) is  a  species
of legume native to East Asia, widely grown for its
edible bean which  has numerous  uses.  The  plant
is classed as an oilseed rather than a pulse by the
UN Food and Agriculture Organization (FAO). The
protein and oil content of soybean is 40 % and 20
% respectively. Soybean recognizing as the ‘golden
bean’ or the ‘miracle bean’, the western world
provided a massive push to its growth during the
early part of the century. The USA now has over
50 percent of total soybean area in the world
producing over 50 percent of the world soybean
(S. Bisaliah, 2002). In India which is predominantly
vegetarian society, fats and protein of vegetable
origin acquire special significance. Since soybean
is both an oilseed and a pulse crop. India’s share in
the world’s total area under soybean is about one
percent at present.

MATERIALS AND METHOD

Data related to area, production and yield of
soybean in Madhya Pradesh since from 1979-80
to 2010-11 were collected from Anonymous.
(2012). The whole period was divided into two
period's viz., period- I from 1979-80 to 1994-95
and period- II from 1995-96 to 2010-11 to compare
in area,production and yield between the two
periods. In order to examine the nature of change,
sustainability and trend in area, production and yield
of soybean in Madhya Pradesh, various statistical
measures such as mean, SGR,CGR and parametric,

non-parametric models were worked
out.Descriptive statistics

To examine the nature of each series these
have been subjected to get various statistics.
Descriptive statistics are typically distinguished
from inferential statistics. With descriptive statistics
one simply describes what is or what the data
shows. With inferential statistics, one tries reach
conclusions that extend beyond the immediate data
alone. Statistical tools used to describe the above
series are minimum, maximum, average, standard
error, skewness, kurtosis.

Compound growth rate  (CGR)  = (Anti logb-
1)*100

Relative change (RC%) = 100*
0

0

Y
YYn 

Yn= Current year and Y0= Base year

Parametric trend models

To get an overall movement of the time series
data, trend equations are fitted. In this exercise
different idea about the models like polynomial,
exponential, linear, compound etc are used for this
purpose. The following linear-nonlinear models
have been considered in the present investigations.

List of linear-nonlinear models

S. No. Name of the 
Model Model form 

I. Linear: Zt = a + bt + et 
II. Quadratic: Zt = a + bt + ct2 + et 

III. Cubic: Zt = a + bt + ct2 + dt3+ 
et 

IV. Logarthmic: Zt = a + b ln(t) + et 
V. Exponential: Zt = a [Exp (bt)] + et 
VI. Hyperbolic: Zt = a + (b/t) + et 
VII. Power: Zt = a tb + et 
VIII. Compound: Zt = a bt + et 

IX Gompertz: Zt =a [exp(-exp(b-ct))] 
+ et 

 
Sustainability Index
(1) Singh et. al. (1990) has given the following

measures of sustainability. Sustainability Index
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Table 1. Per se performance of soybean production in Madhya Pradesh during 1979-80 to
2010-11

  Area Production Productivity 

Mean 3069.95 2963.70 888.73 

Standard Error 307.29 351.51 33.13 

Median 3632.10 3152.80 870.47 

Kurtosis -1.47 -1.19 -1.00 

Skewness -0.34 0.10 -0.11 

Range 5252.60 6434.70 639.61 

Minimum 307.30 235.10 560.02 

Maximum 5559.90 6669.80 1199.63 

SGR 38.81 83.72 3.35 

CGR 8.45 10.95 2.30 

 
Table 2. Sustainability analysis of soybean productivity

Table 3. Trends in area, production and productivity of soybean in Madhya Pradesh during
1979-80 to 2010-11

Soyabean 
Equation 

Model Summary Parameter Estimates 

R Square F df1 df2 Sig. Constant b1 b2 b3 

Area Cubic 0.961 229.469 3 28 0 -96.148 148.948 7.188 -0.214 

Production Cubic 0.89 75.737 3 28 0 -506.109 246.834 -2.976 0.053 

Yield Cubic 0.549 11.361 3 28 0 560.121 44.634 -2.244 0.045 

 

(SI) = 
max

y s
y


, where y  is the average yield

of a treatment, s is the standard deviation of
yields over the years and ymax is the maximum
yield of a treatment in any year. Higher the
value of the index, higher is the sustainability
status.

Y
YYSI 

 max

Y
YYSI 

 max

(2) Sahu et.al (2005) a sustainability index  value
closer to  zero is the most desirable value.

(3) Pal and Sahu (2007) 
m a x

1.i

i

sS I
y s

  lower

the value of the sustainability index higher is
the sustainability.

RESULT AND DISCUSSION

From the table 1, indicates the average area,
production and productivity of soyabean in Madhya
Pradesh is 3069.95 ha, 2963.7 MT and 888.73 kg
per hectare respectively in the period of 1979-80
to 2010-11. Negative skewness in area and
productivity indicates that the recently increased
in its value but the production shows the positive
skewness. Growth rate of area, production and
productivity in Madhya Pradesh shows positive in
nature. Sustainability in yield of soybean in period
1, period 2 and whole period of Madhya Pradesh
measured with the help of sustainability indices and
presented in the table 2. From the table 2 it is clearly
visible that the as per the singh et al the period 2
shows the sustainable yield, as per the Sahu et al
the whole period shows the highest sustainable
yield. But as per the Pal and sahu, the period 1 and
period 2 and whole period shows the sustainable

Methods 
Period 1 

(1979-80 to 1994-95) 
Period II 

(1995-96 to 2010-11) 
Period III     Whole Period 

1979-80 to 2010-11 
Singh et al 0.364 0.410 0.343 
Sahu et al 1.232 1.052 1.309 
Pal and Sahu 0.001 0.001 0.001 
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productivity. From these we can infer that soybean
yield in Madhya Pradesh is maintain its sustainable
level over the period of time. To work out the trends
in area, production and yield of soybean in Madhya
Pradesh different parametric models like linear,
logarithmic, quadratic, cubic, compound, growth
and exponential models were attempted to among
the competitive models. The best model was
selected on the basis of the maximum R2 value,
significance of the model and its coefficient (Table
3). In most of the cases, the non-linear patterns
are revealed (Fig.1). In all cases cubic model is
found to  be  best,  the  coefficients  of  cubic  time
factor  are negative  in  nature  and  thereby
indicating  the tendencies of the series to decline in
recent past.

Fig. 1.  Observed and expected trends of soybean in Madhya Pradesh

 

LITERATURE CITED
Anonymous. 2012. Agricultural Statistics at a Glance.

Directorate of Economics and Statistics, Department of
Agriculture and Cooperation, Ministry of Agriculture,
Govt. of Madhya Pradesh.

Bisaliah S., 2002 - Soybean Development in Madhya Pradesh
CGPRT centre.

Pal, S. and Sahu. P.K. 2007 “On assessment of sustainability
of crops and cropping system-some new measures”.
Journal of sustainable agriculture, 31(3):43-54.

Sahu,P.K., Kundu, A.L.,Mani,P.K.and.Pramanicl, M. 2005.
“Sustainability of different nutrient combination in a
long term rice-wheat cropping system”. Journal of New
Seeds, 7(3):91-101.

Singh, R. P., Das, S. K., Bhaskar, R.V. M. and Reddy, N. M.
1990. “Towards sustainable dryland Agricultural
Practices”. Technical Bulletin, Central Institute for
Dryland Agriculture, Hyderabad, Madhya Pradesh,
106P.

Received on 11-04-2016 Accepted on 16-04-2016


	Cover
	cover 2&3
	content
	01-4003 (Farahanaz Rasool) REVI
	02-4436 (Patel, N.K.) REVIEW PAPER
	03-4340 (Lalithya, K.A.) REVIEW
	04-4410 (PATTAPU SREELAKSHMI) R
	05-4423 (GURURAJ) REVIEW PAPER
	06-4004 (Farahanaz  Rasool) REV
	07-4156 (Nithin K. N.)
	08-4244 (Shashi Bhushan Chauhan)
	09-4266 (Rajesh K. Gupta)
	10-4297 (D.J. BHAGAT)
	11-4330 (BHAGYASHREE PATILKHEDE
	12-4445 (P. H. Shrirame)
	13-4384 (R. N. UDASI)
	14-4397 (YOGANATHAN)
	15-4425 (AMRATRAJ I. PATIL)
	16-4431 (Dileep Sean. Y)
	17-4433 (S. S. Kadam)
	18-4454 (PATEL B. C.)
	19-4438 (R. Sukanya)
	20-4439 (Santosh Chandra Bhatt)
	21-4442 (S.K. Sameen Begum)
	22-4443 (Kiran Kumar Kasamalla)
	23-4444 (P. H. Shrirame)
	24-4455 (VANDANA A. GANDROLI)
	25-4449 (H. K. Niranjan)
	26-4450 (RAHUL DEB)
	27-4451 (K. Shoban Chakravarthy)
	28-4434 (S. S. Kadam)
	29-4457 (C. M. BHADESIYA)
	30-4331 (BHAGYASHREE PATILKHEDE
	31-4286 (J. J. Makadia)
	32-3937 (R.T. SHELKE)
	33-4050 (Awadhesh Chandra Yadav
	34-4206 (J. Alice R.P. Sujeetha
	35-4285 (J. J. Makadia)
	36-3936 (ATUL PRAKASH SATHE)
	37-4370 (Shaheen Kouser)
	38-4404 (Girish Chandra Tiwari)
	39-4417 (Rathod A. D.)
	40-4432 (SHWETA SINGH)
	41-4440 (L. Mukunda Lakshmi)
	42-4446 (Ruchira Chaudhary)
	43-4452 (K. Balathandayutham)
	44-4458 (D. K. SHARMA)
	45-4462 (S.D. Gaikwad)
	46-4464 (C. Sankar)
	47-4467 (Mallareddy)
	48-4468 (Joyarani Pegu)
	49-4470 (ASHOK KUMAR MELKERI)
	50-4471 (D, VIJAYA)
	51-4478 (Babli Mog)
	52-4485 (Jaishankar, H. P.)
	53-4517 (P. Manju)
	54-4489 (ASHOK)
	55-4509 (T. Thulasiramireddy)
	56-4495 (SNEHA M. MENEDAL)
	57-4502 (Neha Chaudhary)
	58-4503 (Umbarkar P. S.)
	59-4507 (VARSHA I. CHAUDHARI)
	60-4490 (ASHOK)
	61-4510 (T Thulasiramireddy)
	62-4516 (M. V. Variya)
	63-4486 (Jaishankar)
	64-4399 (Hareram Kumar)
	65-4428 (Pragya Singh)
	66-4441 (Kiran Kumar Kasamalla)
	67-4480 (Suresh Jaganur)
	68-4505 (Kavyashree, N.)
	69-4506 (M. R. JADHAV)
	70-4519 (Umesh Chandra Deshmukh)
	71-4524 (M.P.SUGUMARAN)
	72-4525 (T. BHAGAVATHA PRIYA)
	73-4526 (AKANKSHA TIWARI)
	74-4535 (V. D. PATEL)
	75-4541 (JAGADISH, THIMMEGOWDA)
	76-4542 (IRFAN, M. M)
	77-4543 (SAMEERKUMAR)
	78-4469 (S. K. RAVAL) SHORT COMMUNICATION
	author index



