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Highlights 
 
 Number of plots has increased costs of labor force, machinery, water and chemical 

fertilizers and decreased farm performance.  

 Size of cultivation does not affect variable production costs and farm performance.  

 Results of interaction test between land size and number of plots revealed that an 
increase in size of cultivation for farmers with very high fragmentation led to more 
increase in costs of machinery and water and more decrease in performance of 
farm.  

 Farmers with more and smaller plots tend to use more labor and machinery as 
compared to farmers with fewer and larger plots.  
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Importance 

Farmland fragmentation has been a prominent feature in many countries. Global 
concern about it, especially researchers’ interest in quantifying its impact on farm 
performance and production costs has increased. Farmland fragmentation, is defined 
in the literature as the situation in which a single farm or ownership consists of 
numerous spatially separated parcels which may be small and have irregular shapes. 
It is generally seen as an obstacle to improve performance of farms and may increase 
production costs within farmers.  

 

Introduction (Hypothesis and aims) 

Fragmentation of agricultural land is widespread around the world and resulting in 
increase of production cost and lowers land performance. In this paper, we examine 
the impact of land fragmentation on the farm performance and variable production 
costs of 151 wheat farmers in 15 villages in Malekan County, East Azerbaijan 
Province. We hypothesize that number of plots and size of cultivation may impact 
both, farm performance and variable production costs. Using two factor factorial 
experiment, we compare farm performance and variable production costs among four 
groups of farmers: a) farmers with plots ≤4 and land size ≥1 (low fragmentation);  
b) farmers with plots ≤4 and land size ≤1 (mediate fragmentation); c) farmers with 
plots ≥4 and land size ≥1 (high fragmentation); d) farmers with plots ≥4 and land size  
≤1 (very high fragmentation).  
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Other Information (including tables and figures) 

The result for comparing labor force cost showed there is significant difference 
between the farmers have four plots or less with farmers who have more than four 
plots. However, there is not significant difference for the costs of labor between 
farmers with one hectare and farmers with more than one hectare (table 1).   

 

Table 1. Comparing labor cost per one hectare of fragmented land (unit: thousands Rials).  
 

Farmer groups Mean  Std F 
Number of plots     208.73**  
1- four plots ≤ 6555.10 1289.52   
2- four plots > 9744.66 1462.85   
Size of cultivation     0.374ns 

1- one hectare ≤ 7887.97 1730.89   
2- one hectare > 8266.33 2423.92   
Interaction between plots numbers and size of cultivation     8.27**  
1- four plots ≤ and one hectare > 6283.78 1435.54  
2- four plots ≤ and one hectare ≤ 6782.06 1120.29  
3- four plots > and one hectare > 100963.73 1543.56   
2- four plots > and one hectare ≤ 9329.10 1260.83   
LSD results , 1=2 3=4 and  3 and 4<1 and 2  

* Significant at the 5% level, ** Significant at the 1% level, ns is not significant.  

 
The result for comparing machinery cost showed there is significant difference 

between the farmers have four plots or less with farmers who have more than four 
plots. However, there is not significant difference for the costs of labor between 
farmers with one hectare and farmers with more than one hectare (table 2).   

 
Table 2. Comparing machinery cost per one hectare of fragmented land (unit: thousands Rials).  
 

Farmer groups  Mean  Std F 
Number of plots     28.79** 
1- four plots ≤ 4937.05 2930.61   
2- four plots > 8203.21 4631.43   
Size of cultivation     1.05 ns 
1- one hectare ≤ 6697.63 3963.42   
2- one hectare > 6288.51 4365.46   
Interaction between plots numbers and size of cultivation     4.59 * 
1- four plots ≤ and one hectare > 3869.63 2683.24   
2- four plots ≤ and one hectare ≤ 5830.69 2855.87   
3- four plots > and one hectare > 8521.32 4452.02   
2- four plots > and one hectare ≤ 7827.27 4877.16   
LSD results 1<4 and 2 ,1<3 ,4=3 ,4=2 ,2=1 

* Significant at the 5% level, ** Significant at the 1% level, ns is not significant.  
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The result for comparing water cost showed there is significant difference between 
the farmers have four plots or less with farmers who have more than four plots. 
However, there is not significant difference for the costs of labor between farmers with 
one hectare and farmers with more than one hectare (table 3).  

Table 3. Comparing water cost per one hectare of fragmented land (unit: thousands Rials).  
 

Farmer groups  Mean  Std F 
Number of plots     80.69** 
1- four plots ≤ 456.50 19.37   
2- four plots > 484.16 19.12   
Size of cultivation     2.82 ns 
1- one hectare ≤ 471.02 24.77   
2- one hectare > 468.35 22.58   
Interaction between plots numbers and size of cultivation     1.29 ns 
1- four plots ≤ and one hectare > 455.58 22.72   
2- four plots ≤ and one hectare ≤ 457.27 17.28   
3- four plots > and one hectare > 480.12 14.86   
2- four plots > and one hectare ≤ 488.93 22.48   
LSD results 2,1< 3,4 and 4=3, 2=1  

* Significant at the 5% level, ** Significant at the 1% level, ns is not significant.  

 
The result for comparing chemical fertilizer cost showed there is significant 

difference between the farmers have four plots or less with farmers who have more than 
four plots. However, there is not significant difference for the costs of labor between 
farmers with one hectare and farmers with more than one hectare (table 4).   

Table 4. Comparing chemical fertilizer cost per one hectare of fragmented land (unit: thousands Rials). 
 

Farmer groups  Mean  Std F 
Number of plots     4.22* 
1- four plots ≤ 628.81 42.56   
2- four plots > 646.36 66.99   
Size of cultivation     1.97 ns 
1- one hectare ≤ 642.79 64.33   
2- one hectare > 631.49 45.96   
Interaction between plots numbers and size of cultivation     0.14 ns 
1- four plots ≤ and one hectare > 620.04 55.03   
2- four plots ≤ and one hectare ≤ 636.16 26.81   
3- four plots > and one hectare > 642.06 32.93   
2- four plots > and one hectare ≤ 651.44 92.84   
LSD results 1=2=3=4  

* Significant at the 5% level, ** Significant at the 1% level, ns is not significant.  
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The result for comparing farm performance showed there is significant difference 
between the farmers have four plots or less with farmers who have more than four plots. 
However, there is not significant difference for the costs of labor between farmers with 
one hectare and farmers with more than one hectare (table 4).   

Table 5. Comparing farm performance per one hectare of fragmented land (unit: kg.ha-1).  
 

Farmer groups Mean  Std F 
Number of plots     7.14** 
1- four plots ≤ 5115.57 919.66   
2- four plots > 3857.73 2154.35   
Size of cultivation     1.15 ns 
1- one hectare ≤ 4288.90 715.48   
2- one hectare > 4745.72 1130.79   
Interaction between plots numbers and size of cultivation     3.94 * 
1- four plots ≤ and one hectare > 5928.89 2197.46   
2- four plots ≤ and one hectare ≤ 4434.65 708.80   
3- four plots > and one hectare > 3653.57 1026.17   
2- four plots > and one hectare ≤ 4098.99 688.94   
LSD results : 4,3 <1 and 4=3=2 ,2=1  

* Significant at the 5% level, ** Significant at the 1% level, ns is not significant.  
 
 


