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A B S T R A C T 
Background: In Pakistan, agriculture sector plays an important role from various points of view like, provides food for the growing 
population, raw materials for manufacturing sectors, foreign export earnings and source of income of rural households to improve their 
living standards. The major food crops such as wheat, rice and maize. Wheat crop is cultivated in main provinces of Pakistan include 
Punjab, Sindh, Balochistan and KPK. Pakistan is the 4th largest wheat producer country in Asia and stands 11thin the world.The daily diet 
of the Pakistani population is mostly based on wheat crop. Whereas, Rice is second staple food crop of the population of Pakistan. This 
crop plays an important role in the agriculture economy of Pakistan and it is also very important globally traded commodity. Rice crop is 
cultivated in different regions of Pakistan includes central Punjab, north- western districts of Sindh and KPK. Objective: This study aims 
to examine the relationship among major food crops and agricultural GDP in Pakistan over the period of 1985 to 2015. 
Methods/Statistical Analysis: Time series data have been obtained from Economic Survey of Pakistan (various publications). The ADF 
unit root test, Johansen co-integration test and Ordinary Least Square (OLS) an econometric technique were applied to analyze the data. 
Findings: The estimated results of Johansen co-integration test shows that there exists a long-run relationship between major food crops 
and agricultural GDP of Pakistan. Further, the results of the regression analysis revealed that output of major food crops contributes 
positively towards agricultural GDP of Pakistan. Applications/Improvements: Therefore, the study recommended that government of 
Pakistan should provide major agricultural inputs on subsidies for the growth of this sector. 
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INTRODUCTION 

 
Agriculture sector plays a central role in Pakistan’s economy, which directly supports the country’s 

population and contributes more than 20 percent towards GDP (GOP, 2014-15). This sector is prime source of 
food for the growing population, raw materials for agro-based industries, foreign export earnings and source of 
income of rural households [8]. The Agriculture sector consists of five subsectors such as major crops, minor 
crops, livestock, fisheries and forestry. The agricultural food grains crops include rice, maize, wheat, bajra,jowar 
and bar ley [29 ,1 ] . Pakistan has one of the world’s largest irrigation system to support agricultural production. 
In spite of that agriculture sector is facing serious crises includes shortage of electricity, poor infrastructure, 
under developed agricultural marketing and inadequate funding for this sector [4,16]. Key urgent need to 
improve agricultural production is to make more efficient use of resources, mainly land, irrigation, appropriate 
use of major inputs and availability credit facilities [17,7,9,5]. Pakistan is a net importer of agricultural products, 
total annual imports about 2 billion USD included wheat, edible oil, pulses and food additives (GOP, 2014-15). 
 
 



19       Abbas Ali Chandio, et al, 2016/Research Journal Of Fisheries And Hydrobiology 11(6), June,Pages: 18-23 

 

Present Scenario of Major Food Crops of Pakistan: 
In wheat production, Punjab and Sindh provinceswhich are Pakistan’s irrigated provinceshave historical 

focus for green revolution in wheat. During the period of 1960s, Green Revolution in Pakistan also involved 
public investment in irrigation canals and market development. The rural society and wheat production were 
transformed; the anticipation of starvation retreated [13]. In spite such applauded improvement, the sustainable 
production of wheat remained the primary focus for Pakistan’s population. The government of Pakistan still 
needs improvements for production of wheat in different varieties. Previous research on wheat crop shows that 
the slow growth rate of crops variety replaced by farmers in promoting new varieties of wheat in Pakistan 
[14,17]. In 1997, an estimated million ha area is used for wheat production, which is 51% of all wheat area in 
Pakistan [28]. Wheat is an important cereal crop for many countries where it is being consumed as a staple food. 
It is admitted fact that nothing is more important than the human being’s needs. Sustainability and reliability in 
food production is an important for sustainable crop production. For wheat production, availability of irrigation 
and energy is of great importance and will continue to be an important foundation in agriculture that can assure 
sustainability and reliability in food production (GOP, 2008-09).The current position of wheat crop is presented 
in Table 1. 

 
Table 1: Area, Production and Yield of Wheat Crop in Pakistan 

Year Area Production Yield 
(000Hectare) % Change (000 Tons) % Change (Kgs/Hec.) % Change 

2002-03 8034 -0.3 19183 5.2 2388 5.6 
2003-04 8216 2.3 19500 1.6 2375 -0.5 
2004-05 8358 1.7 21612 10.8 2568 8.1 
2005-06 8448 1.1 21277 -1.6 2519 -1.9 
2006-07 8578 1.0 23295 9.5 2716 7.8 
2007-08 8550 -0.3 20959 -10.0 2451 -9.8 
2008-09 9046 5.8 24033 14.7 2657 8.4 
2009-10 9132 1.0 23311 -3.0 2553 -3.9 
2010-11 8,901 -2.5 25,214 8.2 2833 11.0 
2011-12 8,650 -2.8 23,473 -6.9 2714 -4.2 
2012-13 8,660 0.1 24,211 3.1 2796 3.0 
2013-14 9199 6.2 25979 7.3 2824 1.0 
2014-15 9,204 0.1 25,086 -3.4 2726 -3.5 

Source: Federal Bureau of Statistics 
H0:Output of wheat crop hasno positive impact on Agricultural GDP of Pakistan. 
H1: Output of wheat crops has positive impact on Agricultural GDP of Pakistan. 

 
Pakistan has a major role as rice exporter in the world and annually exports about 2 million tons, which is 

10 percent of the world’s trade. In Basmati rice, about 25 percent exports is Pakistan’s eminent fragrant. Rice 
export is second earning source of Pakistan. Rice grains fulfill about 60 percent of the population of Pakistan 
food needs, all through the world while rice is a potential source of food for animals during winter season 
[22,26]. Rice is an important food of Pakistan. The usage of pesticide was gear up after 1950s, when 250 metric 
tons of pesticides were imported for better improvement of productions. Its usage increased by 2158.6 percent 
from 1952 to 2004 [24]. Rice crop plays an important role in the agriculture economy of Pakistan. This crops is 
cultivated in different regions of Pakistan includes central Punjab, north- western districts of Sindh and KPK. It 
is also staple food of the population of these regions and is also very important globally traded commodity 
Hussain [15]. Rice is an important crop for many countries and its cultivation extends from the humid tropics to 
temperate regions of north-eastern China and south-eastern Australia, from sea level to altitude of more than 
2500 m in Nepal and Bhutan. Although, most of rice is cultivated in Asia but there are substantial areas situated 
in Oceania and Europe. As a consequence of broad geographic distribution, rice is cultivated in many climates, 
and on a wide range of soils with huge differences in soil properties. Early studies emphasize on flooded rice 
production in Asia due to characterized rice soils [19,20,23,25]. The current position of rice crop is presented in 
Table 2. 
 
Table 2: Area, Production and Yield of Rice Crop in Pakistan 

Year Area Production  Yield 
(000) 

Hectare 
% Change (000 

Tons) 
% Change (Kgs/Hec.) % Change 

2002-03 2225 5.2 4478 -15.3 2013 0.6 
2003-04 2461 10.6 4848 8.3 1970 -2.1 
2004-05 2519 2.3 5025 3.6 1995 1.2 
2005-06 2621 4.0 5547 10.4 2116 6.1 
2006-07 2581 -1.5 5438 -2.0 2107 -0.4 
2007-08 2515 -2.5 5563 2.3 2211 4.9 
2008-09 2963 17.8 6952 25.0 2346 6.1 
2009-10 2883 -2.7 6883 -1.0 2387 1.7 
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2010-11 2365 -18.0 4823 -29.9 2039 -14.6 
2011-12 2,571 8.7 6,160 27.7 2,396 17.5 
2012-13 2,309 -10.2 5,536 -10.1 2,398 0.1 
2013-14 2789 20.8 6798 22.8 2437 16.3 
2014-15 2,891 3.7 7,003 3.0 2,422 -0.6 
Source: Federal Bureau of Statistics 

H0: Output of rice crop has no positive impact on Agricultural GDP of Pakistan. 
H1: Output of rice crop has positive impact on Agricultural GDP of Pakistan. 

 
Maize is another cash and food crop of Pakistan which serves as feed as well as silage and high yielding 

cereal crop in the globe. After wheat, rice and cotton; maize is fourth chief cereal crop of Pakistan, mainly it is 
cultivated in two season viz. spring and autumn. In spring it is planted from February to March while for autumn 
maize starts from July to August. Cakir [3] showed that the maize life cycle depends upon availability of water; 
the water discrepancy at any phonological stage i.e. reproductive and maturity stages has several retort and can 
damage the grain yield. While Heisey and Edmeades [14] research shows that drought stress also causes the 
grain yield damages when it occurs at reproductive stage of crop’s life cycle. Maize grain is an important food 
grain and produces an array of products as raw material for multi products and value additions. It accounts 
2.1percent to the value added in agriculture and 0.4 percent to GDP.  Maize was cultivated on an area of 1117 
(000, hec) in 2013-14 presenting an increase of 5.4 percent previous year’s area of 1060 (000, hec). The 
estimated maize production was 4,944(000, tones) during 2013-14 showing an increase of 7.3 percent against 
last year production of 4220 thousand tones (GOP, 2013-14).The current position of maize crop is presented in 
Table 3. 
 
Table 3: Area, Production and Yield of Maize 

Year Area Production Yield 
(000) Hectare % Change (000 Tons) % Change (Kgs/Hec.) % Change 

2009-10 935  3,261  3,487  
2010-11 974 4.2 3,707 13.7 3,806 9.1 
2011-12 1,087 11.6 4,338 17.0 3,991 4.9 
2012-13 1,060 -2.5 4,220 -2.7 3,981 -0.3 
2013-14 1,168 10.2 4,944 17.2 4,233 6.3 
2014-15 1,142 -2.2 4,937 -0.1 4,323 0.2 

Source: Federal Bureau of Statistics 
H0: Output of maize crop has no positive impact on Agricultural GDP of Pakistan. 
H1: Output of maize crop has positive impact on Agricultural GDP of Pakistan. 
 
Objective of the Study: 

The aim of this research is to examine the contribution of major food crops (wheat, rice and maize) in 
agricultural GDP of Pakistan over the period of 1985-2015. 

 
MATERIALS AND METHODS 

 
Source of Data: 

In this study annual time series data has been used over the period 1985 to 2015 containing variables, 
agricultural GDP in (Rs million), output of rice in (000, tones), output of maize in (000, tones) and output of 
wheat in (000, tones) respectively. The data series has been obtained from economic survey of Pakistan (various 
issues) and Pakistan Statistical year books. The data is transformed into natural logarithmic form in order to 
capture contribution of major food crops in agriculture sector of Pakistan. We have been used Eviews 7 to 
conduct the analysis. 
 
3.2. Econometric analysis: 

This empirical study examines the association ship between major food crops and agricultural GDP in 
Pakistan by using time series econometrics methodology. To this aim, first of all, ADF (1981) test has been 
applied whether data series are stationary. Then, Johansen co-integration (1990) test is used to observe the co-
integration association between dependent variable and independent variables. Finally, in this study we have 
been applied Ordinary Least Square Method to examine relationship between major food crops and agricultural 
GDP in Pakistan. 

 
Model Specification: 

In order to analyze the relationship between major food crops (Rice, Maize, and Wheat) and agricultural 
Gross Domestic Product (GDP) the following model estimated is specified as: 

ln (AGRGDP) = β0+ β1ln (OPRICE) + β2 ln (OPMAIZE) +  β3 ln (OPWHEAT) + µ….. (1) 
Where 
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Ln (AGRGDP)      =natural log ofagricultural GDP per year in (million rupees) 
Ln (OPRICE)         = natural log of output of rice food crop in (000, tones) 
Ln (OPMAIZE)     = natural log ofoutput of maize food crop in (000, tones) 
Ln (OPWHEAT)   = natural log of output of wheat food crop in (000, tones) 
µ = error term 
 

RESULTS AND DISCUSSION 
 

ADF Unit root test: 
This study appliedADF unit root test to check stationarity of the series. The estimated results of ADF test 

reported in (Table 4) reveals that two variables like AGRGDP and OPMAIZE are not attained stationarity at 
their level form. On the other hand, OPRICE and OPWHEAT made stationary at their level while we again 
checked stationary of AGRGDP and OPMAIZE became stationary after taking the first difference I(1), as 
indicating the values of ADF Statistics test are greater than the Critical values at both 1%  and  5%  of 
significance level. 

 
Table 4: ADFTest  

Variables At level First Difference 
t-Statistic Critical values t-Statistic Critical values 

Ln(AGRGDP) -2.236414 
(0.4536) 

1% -4.296729 
5%-3.568379 

10% -3.218382 

-5.571784* 
(0.0005) 

1% -4.309824 
5% -3.568379 
10% -3.568379 

Ln(OPRICE) -5.136728* 
( 0.0022) 

1% -4.416345 
5% -3.622033 
10% -3.248592 

-5.222258* 
( 0.0020) 

1% -4.440739 
5% -3.632896 
10% -3.254671 

Ln(OPMAIZE) -0.564487 
(  0.9716) 

 

1% -4.416345 
5% -3.622033 
10% -3.248592 

-5.223069* 
( 0.0020) 

1% -4.440739 
5% -3.632896 
10% -3.254671 

Ln(OPWHEAT) -6.574652* 
(0.0000) 

1% -4.296729 
5% -3.568379 
10% -3.218382 

-11.00966* 
(0.0000) 

1% -4.309824 
5% -3.574244 
10% -3.221728 

Note: *, **, *** indicates 1%, 5%, 10% level of significance respectively 
 

Co-integration test: 
For co-integration examine long-run relationship between the dependent variable (Agricultural GDP) and 

independent variables (OPRICE,OPMAIZE,OPWHEAT) over the period of 1985-2015 based on Johasen, two 
tests are applied include trace statistics and maximum eigenvalue. The estimated results of Johansen Co-
integration tests are presented in Tables 5 and 6.  The values of Trace statistic ( 85.12031) and the values of 
Max-Eigen statistic (46.27727) which are higher than their critical values (47.85613) and  (27.58434), which 
shows that there  exists a long-term relationship between agricultural GDP and output of  major food crops 
(Rice, Maize and Wheat). This means rejects the null hypothesis of no co-integration. In both test, Trace statistic 
and Max-Eigen statistic expose that 2 co-integrating equation at the 5% level.  
 
Table 5: Johasan co-integration test using Trace Statistic 

Hypothesized No.of CE(s) Eigenvalue Trace Statistic 5 % Critical Value Prob** 
None * 0.831344 85.12031 47.85613 0.0000 

At most 1 * 0.647205 38.84304 29.79707 0.0035 
At most 2 0.312220 11.75449 15.49471 0.1691 
At most 3 0.074859 2.023045 3.841466 0.1549 

*denotes rejection of the hypothesis is at the 0.05 level.  
Trace test indicates 2 co-integrating equation at the 0.05 level 
 
Table 6: Johasan co-integration test using Max-Eigen Statistic 

Hypothesized No.of CE(s) Eigenvalue Max-Eigen Statistic 5% Critical Value Prob** 
None * 0.831344 46.27727 27.58434 0.0001 

At most 1 * 0.647205 27.08856 21.13162 0.0064 
At most 2 0.312220 9.731441 14.26460 0.2302 
At most 3 0.074859 2.023045 3.841466 0.1549 

*denotes rejection of the hypothesis is at the 0.05 level. 
Max-eigenvalue test indicates 2 co-integrating equation at the 0.05 level 
 
 Results of Regression Analysis: 

To examine the relationship between major food crops and agricultural GDP in Pakistan, Ordinary Least 
Square method have been used. The estimated results of the model are presented in Table 7. From OLS 
regression result, the high value of R2 is0.873 or 87.3%.This implies that about 87% of totalvariations in 
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agricultural GDP areexplained by three (Output of Rice, Output of Maize and Output of Wheat) explanatory 
variables. The calculated value of F-statistic is 62.25 with the probability values of 0.000000 which illustrations 
that the overall model is significant.  

 
Table 7: Results of Regression analysis 

Dependent Variable: ln(AGRGDP) 
Method: Least Squares 

Sample: 1985 2015  Included observations: 31 
Explanatory Variables Coefficient Std. Error t-Statistic Prob. 
C -34.44679 5.033781 -6.843126 0.0000 
Ln(OPRICE) 1.615526 0.785222 2.057412 0.0494 
Ln(OPMAIZE) 0.049511 0.195185 0.253663 0.8017 
Ln(OPWHEAT) 3.411216 0.932447 3.658349 0.0011 
R-squared0.873689  Adjusted R-squared                                  0.859654 
Durbin-Watson stat0.570884 
F-statistic62.25247  Prob(F-statistic)0.000000 

 
The results of regression analysis indicates that the coefficient of output of wheat was highly significant at 

both 1% and 5% of significance level, which showed that there is a positive relationship between agricultural 
GDP and output of wheat crop. This implies that a 1 percent increase in output of wheat crop agricultural GDP 
increased by 3.41%. On the other hand coefficient of output of rice is also significant at 5% of significance level, 
which indicates that there is positive and significant relation with agricultural GDP in Pakistan. This implies that 
a 1 percent increase in output of rice crop leads to increase agricultural GDP at 1.61%. The results further 
showed the output of maize crop is showing right positive relation with agricultural GDP in Pakistan. The 
Output of maize crop is statistically insignificant with coefficient of 0.049511. This suggests that 1% increase in 
output of maize crop will increase the agricultural GDP almost by 0.04%. According to Anyanwu et al. [2] was 
found out that food crops have positive relationship with agricultural GDP. From the results of regression 
analysis it is clear that the output of major food crops (Rice, Maize and Wheat)have apositive impact on 
agricultural GDP of Pakistan; therefore rejecting the null hypothesis i.e. that output of major food crops (Rice 
Maize and Wheat)have nopositive impact on agricultural GDP of Pakistan and alternatively we accept the 
alternative hypothesis that output of major food crops have a positive impact on agricultural GDP of Pakistan. 
 
Conclusion and Recommendations: 

This study was examined the relationship between output of major food crops (rice, maize, wheat) and 
agricultural GDP in Pakistan over the period 1985-2015. Time series data have been obtained from various 
publications of Economic Survey of Pakistan. The ADF unit root test, Johasen co-integration test and Ordinary 
Least Square an econometric method was applied to analysis the data. The results of co-integration revealed that 
there exists a long run relationship between output of major food crops and agricultural GDP of Pakistan. The 
results of regression analysis showed that output of major food crops has a positive relationship with agricultural 
GDP of Pakistan. The coefficient output of wheat crop is 3.411216, this implies that a 1 percent increase in 
output of wheat crop agricultural GDP increased by 3.41%. Furthermore, the coefficientoutput of rice crop is 
1.615526; this means a 1 percent increase in output of rice crop leads to increase agricultural GDP at 1.61%. 
While the coefficient output of maize crop is 0.049511; this implies that a 1 percent increase in output of maize 
crop agricultural GDP increased almost by 0.04 %. Therefore, study suggested that government of Pakistan 
should provide major agricultural inputs on subsidies for the growth of this sector. 
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