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ABSTRACT 
 
This study was conducted in Northeast Thailand to identify the dominating factors of cropping systems (maize-maize, 
mungbean-maize, cassava & maize-fallow) selection by the local farmers. A number of socioeconomic and farming factors 
have been included in the evaluation process. The dominating factors of cropping system selection process were farm size, 
sources of capital-inputs, irrigation facilities and farmer’s education level. Bigger farms produce mainly cassava, while smaller 
farms produce two succession of maize in a cropping year. The major source of capital-inputs was local rich people who drive 
the farmers to grow their interested crops. Irrigated farms mainly produce mungbean-maize. The higher educated groups are 
going for more market oriented crops. None of the factors such as year of farm settlement, cropping history, land ownership, 
sources of labor as well as traction power affected the cropping system selection. Almost half of the farmers expressed crop 
yields are decreasing day by day mostly due to soil erosion in all cropping system except the mungbean-maize system. 
However, all the farmers are continuing with the same crops over the decades and still want to continue with the same. 
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INTRODUCTION  
 

Cropping system practiced in a specific area is 
determined by biophysical, environmental and 
socioeconomic conditions of that area. Sometimes 
answering to the question ‘why a cropping system is 
adapted?’ seems very complex and even difficult to explain 
without sufficient variables that have direct or indirect 
influence on land use system (Kothari, 1999). Since per 
capita land is decreasing day by day farmers mostly go 
intensification of cropping system with the adoption of 
improved technologies (Gill, 2000) that can make land 
supply more elastic (Nasoetion, 1995). A World Bank team 
studied a set of control variables such as water flow, 
farmland, a dummy for electricity, household size and 
elevation and how they affect crop selection. Crop choice 
was significantly affected by the area of farmland, elevation, 
water availability and electric supply (Kurukulasuriya & 
Mendelsohn, 2007). So farmer’s land availability or farm 
size, as well as water availability or irrigation facilities may 
be the potential factors to adopt some specific cropping 
system. 

Land ownership also plays a big role in the adoption of 
management practices in a cropping system. For example-
cash-renters and share-renters are less likely than owner-
operators to adopt practices that provide benefits only over 
the longer term (Soule et al., 2000). On the other hand all 
the cropping systems need various crop and land 
management practices to fuel them. Tillage and other soil 

manipulation, crop residues management, soil fertility and 
pest management etc. are important and influential practices 
of any land use or cropping systems (Hauser et al., 2002). 
These management systems can have a direct bearing on 
crop performance (Hill, 1990) and hence direct the farmers 
to change cropping systems. 

Marketing facilities along with price fluctuation, 
drought risk or availability of irrigation facilities are the 
important factors identified by Cho and Zoebisch (2003) for 
adapting different land use pattern in northeastern Thailand. 
Farmers’ investment in farming technology adoption is also 
influenced by the market and agro-climatic conditions of a 
specific area (Pender & Kerr, 1998). Farmers’ awareness of 
farming system problems is raised by the education level, 
membership in cooperatives and participation in 
government sponsored farm programs (Traore et al., 1998) 
that drive them to go for the best management practices to 
ensure highest and sustainable yield. Their schooling and 
perception to the farm performance enhance technology 
adoption as well as the efficiency of the adoption decision 
(Rahm & Huffman, 1984). This study was therefore 
conducted to identify the factors responsible for adopting 
some specific cropping system as well as their relevant 
management practices in Northeast Thailand. 
 
MATERIALS AND METHODS 
 
Study area. The study was conducted in Lam Phra 
Phloeng watershed in Nakhon Ratchasima Province of 
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Northeast Thailand during 2004. The study area had an 
average elevation of ~500 m amsl with undulating slope 
of 2-11%. The area receives an average annual rainfall of 
about 1,100 mm and most of the cropping is rainfed. Most 
of the soils in the area are similar in their characteristics 
and with high clay contents, occurs in Muek Lek Series 
(LDD, 2002). The people settled here before the 1970s. 
More than 80% of the population is directly involved in 
agriculture. The majority of the farmers practice maize 
based cropping systems. Most farmers produce two maize 
crops per cropping year and few farmers grow a single 
crop of maize. Cassava is the second major field crop that 
has only one harvest per year. There is limited access to 
education facilities and most of the people have only four 
years of primary education. Most people do not have 
enough money to invest in farming. They therefore need 
to borrow money, mainly from local rich people 
(middlemen). So the overall situations were identical to 
investigate how socioeconomic factors are influencing 
farmer’s decision to choice specific cropping system. 
Socioeconomic and farming factors. Data and 
information regarding land-use history as well as land and 
crop-management practices were obtained through an 
interview-based survey. Participatory Rural Appraisal 
(PRA) and questionnaire techniques were used in the 
survey. At first, a transect of the study area was developed 
together with the villagers to facilitate the observation of 
land use patterns, resource conditions, zoning of land 
areas, identification of the problems and potentials of the 
area as well as the socioeconomic conditions of the 
interviewed people. Stakeholder analysis was made to 
select appropriate groups of people for the collection of 
more detailed information. Farmers were interviewed 
individually and in groups. Some older farmers were 
especially invited to describe the older trends of land-use 
history; other farmers helped to identify and characterize 
the more recent soil and crop-husbandry practices. In total 
40 farmers were interviewed. Additional informal 
interviews of the selected farmers were made during the 
farm visit to establish ground truth and to refine the data 
and information gathered from the formal interviews. 
Only those fields of farmers that have been cultivated 
more than 10 years with the same crops (selected crops 
were maize, mungbean & cassava) and within the selected 
representative soil group were kept in the final sample. 
Other secondary data and information on the study area, 
such as socio-economic information, institutional 
information etc. were obtained from different available 
sources (e.g., general & thematic maps, research & 
project reports, agricultural statistics & other relevant 
documents). These sources of information were obtained 
from the Tambon Administrative Office (TAO, 2000), the 
Department Agriculture, the Agricultural Extension 
Office, the Soil Research Institute and weather stations. 
Cropping systems. Four cropping systems were 
investigated namely, (i) maize-maize, (ii) mungbean-maize, 

(iii) cassava and (iv) maize-fallow. Ten farmers from each 
system were interviewed. All the farms were selected have 
been practicing over 10 years with the same cropping 
system. 
Data management and analysis. Descriptive statistics 
were used to analyze the collected data and information. 
Standard Analysis of Variance (ANOVA) test was along 
with multiple comparisons to identify the driving factors 
of cropping system using the statistical package SPSS 
Ver.11.1 (SPSS Inc.). Spreadsheet software (Microsoft 
EXCEL) was use for normal percentile analysis. 
 
RESULTS AND DISCUSSION 
 

To answer the question ‘how and why farmers select 
and practice some specific cropping system in a geographic 
area’ we have checked a number of factors such as farm 
size, cropping history, farm settlement to the locality and 
some other socioeconomic factors. 
Farmland size. Cropping systems have been practicing by 
the farmers were significantly derived by the farm size 
(Tables I & II) as concluded by Kurukulasuriya and 
Mendelsohn (2007). The biggest farm size farmers produce 
mainly cassava. This may be motivated by the animal feed 
industries as well as rising fuel industries using cassava. The 
second large farm size group is involved in mungbean-
maize cropping system. This second group sounds to be 
more concerned about sustainable land management as they 
are using a legume crop in the system to recuperate the soil 
after intensive maize crop. The third large farm group is 
mainly doing only one maize crop per cropping cycle. This 
farmers group is less involved in their farm activities. Many 
of these farmers are doing farming as their secondary source 
of income. They are service holder and living in city area. 
Smallest scale farmers are involved in more intensive maize 
cultivation. They produce two rotations of maize per 
cropping cycle targeting maximum return from their small 
land area even though it might raise question of 
sustainability of their farming in long run. 

To check the in depth of the farming system we have 
checked how farmers select on of the most important crop 
management practices, the residue management i.e., 
whether this management system selection is affected by the 
farm size (Tables III & IV). Interestingly significant effect 
was found. Those having the smallest size farm are doing 
nothing to crop residues. As we saw smallest farmers are 
practicing two maize rotations, they just sow the seed of 
second crop immediately without burning or incorporation 
the residue with the soil. This might be a technique of soil 
moisture conservation as all are of rainfed crop. 
Farm settlement and cropping history. Cropping systems 
selection was not affected by the history of the farmer’s 
settlement (Table I). It implies that almost all aged farms are 
producing all the selected crops. The case was similar with 
their cropping system history. So, whom ever practicing 
whatever the cropping system, it is continuing over the 
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years. The management practices such as residue 

management methods selection was not affected by the year 
of settlement as well as cropping history (Table III). 
Socioeconomic factors. A percentile analysis was done to 
check whether land ownership, available farm labor, source 
of capital, loan type, source of irrigation water and power 
source for tillage operation are driving the farmers to select 
the specific cropping system (Table VI). Majority (80%) 
farmers owning the farms are practicing maize-maize 
system. Farm families having highest number of household 
labor are also involved in maize-maize system. Highest 
percentage of cassava farmers are borrowing loan from local 
rich people (66%). Cooperatives are giving loan mainly to 
the mungbean-maize practicing farmers (14%) majority of 
them get and pay back (55 & 67%, respectively) this loan as 
their crop. One hundred percent of both maize-fallow and 
cassava farmers are doing farming as rainfed crop, while 
mungbean-maize system is mostly involved in irrigation 

Table I. Effect of farm size, years of practice and 
household settlement on cropping system selection 
 

Cropping 
systems 

Farm size 
(ha) 

Cropping system 
history (year) 

Settlement 
(year) 

Maize-maize 8.00±0.72a 29.10±1.83 31.20±2.17 
Mungbean-maize 19.86±3.96ab 22.45±3.35 30.00±3.22 
Maize-fallow  11.81±1.50bc 24.90±2.33 30.30±3.20 
Cassava 23.27±4.29c 22.33±2.18 34.08±2.34 
The letters show the level of significant at Different superscripted letters 
show the level of significance at p ≤ 0.05; ±, standard error of means 
 

Table II. Multiple Comparisons of farm size effect on 
cropping system selection 
 
  (I) CS  (J) CS  Mean 

Difference (I-J) 
Std. 
Error

Significance

LSD 
  
  
  
  
  
  
  
  
  
  
  

Maize-
maize 

Maize-fallow -11.86(*) 4.50 0.012 
Mungbean-
maize 

-3.81 4.11 0.359 

Cassava -15.27(*) 4.31 0.001 
Maize-
fallow  

Maize-maize  11.86(*) 4.50 0.012 
Mungbean-
maize 

8.05 4.11 0.057 

Cassava -3.41 4.31 0.433 
Mungbean-
maize 

Maize-maize  3.81 4.11 0.359 
Maize-fallow  -8.05 4.11 0.057 
Cassava -11.46(*) 3.90 0.005 

Cassava Maize-maize  15.27(*) 4.31 0.001 
Maize-fallow 3.41 4.31 0.433 
Mungbean-
maize 

11.46(*) 3.90 0.005 

* The mean difference is significant at the .05 level 
 

Table III. Effect of farm size, years of practice and 
household settlement on crop residue management 
methods 
 

Residue management 
methods 

Farm size ± 
SE (ha) 

Cropping system 
history±SE (year) 

Settlement 
± SE (year) 

Doing nothing  8.24±0.51a 25.37±2.30 29.16±2.32
Just incorporating  18.15±2.06 b 21.71±4.00 27.85±4.68
Burning only 22.22±4.01b 25.06±2.22 35.06±1.91
Burning plus incorporating 19.14±1.97b 22.00±4.01 32.08±4.04
The letters show the level of significant at Different superscripted letters 
show the level of significance at p ≤ 0.05, ± SE of means 
 

Table IV. Multiple Comparisons of farm size effect on 
residue management methods 
 
 
  

(I) Residue 
mgt. 

(J) Residue mgt. Mean 
Difference 
(I-J) 

Std. 
Error

Sig. 

Burning Burning plus incorporating 3.08 5.06 .546 
Doing nothing 13.98(*) 3.35 .000 
Just incorporating 4.07 4.48 .368 

Burning plus 
incorporating 

Burning  -3.08 5.06 .546 
Doing nothing 10.89(*) 4.97 .034 
Just incorporating 0.99 5.79 .865 

Doing nothing Burning  -13.98(*) 3.35 .000 
Burning plus incorporating -10.89(*) 4.97 .034 
Just incorporating -9.90(*) 4.37 .029 

Just 
incorporating 

Burning  -4.07 4.48 .368 
Burning plus incorporating -0.99 5.79 .865 
Doing nothing  9.90(*) 4.37 .029 

* The mean difference is significant at the .05 level 

Fig. 1. Farmers responses to soil erosion observation 
 

 
 
Fig. 2. Farmers responses to the effect of soil erosion on 
crop yield 
 

 
 
Fig. 3. Farmers responses to the trends in crop yield 
changes 
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(27%). All cropping systems are using mechanical tractor 
for the tillage operation in full extend (100%). 

We also analyzed how all the farming related activities 
as well as farmers socioeconomic properties are related to 
each other using correlation matrix (Table V). Crop residue 
management was significantly correlated with the farm size 
and water management. The smaller the farm size more the 
farmers are concern of using rain water, nearly always the 
prime limiting factor (French, 1995), more efficiently to 
cultivate their crop. 

Cropping history, the year of practicing the specific 

crop rotation, was also highly correlated with water 
management, while significantly correlated with the 
farmer’s education level (Table V). The higher educated 
groups are going for more market oriented crop (supporting 
growing animal feed & fuel industries) since long using rain 
water only. They mainly grow cassava that needs just a pre-
shower before planting the cassava cuttings. 
Farmer’s perceptions to cropping systems. A 
comparative analysis was done using farmers of selected 
cropping systems and their understanding on the general 
performance of the farm. The first question was whether 
they observe the soil erosion from their farms affected by 
their farming activity (Fig. 1). Pure maize growing farms, 
maize-maize and maize-fallow, are mostly susceptible to 
soil erosion. Ninety percent of the farmers answered ‘yes’ 
apparent soil erosion is observed during rainy season. 
Interestingly, even though 75% of the total farmers, lowest 
soil erosion was observed in cassava system. This can be 
justified by the less intensive soil preparation requirement 
by this system. Mungbean-maize was in second rank, less 
erosion than pure maize, due to the inclusion of mungbean 
where farmers incorporate the residue of mungbean after 
harvesting the pods. This incorporation might help in 
improving the soil organic matter and hence better soil 

Table V. Correlation matrix showing the significant levels of correlation among factors and cropping systems 
 
 Parameters  Stats  Farm size  Residue management Education level Cropping history Land ownership Water management
CS 
  

Pearson Corr. -.030 .150 .030 .198 -.051 -.231 
Sig.  .422 .156 .421 .091 .366 .059 

Farm size  Pearson Corr.  -.350(**) -.090 -.004 .238 -.210 
Sig.   .008 .274 .490 .054 .078 

Residue mgt. Pearson Corr.   .078 -.060 .175 .263(*) 
Sig.    .301 .343 .119 .037 

Edu. level Pearson Corr.    -.258(*) -.073 -.032 
Sig.     .040 .314 .415 

Crop. hist. Pearson Corr.     -.227 -.346(**) 
Sig.      .063 .009 

Land own. Pearson Corr.      -.036 
Sig.       .404 

* and ** show the correlations are significant at the 0.05 and 0.01 levels respectively (1-tailed) 
 
Table VI. Effects of land ownership and sources of labor, capital-inputs, water, as well as traction power on 
cropping system selection 
 
  Maize-maize  Maize-fallow Mungbean-maize Cassava  Total 
Land ownership Owned 80% 70% 73% 75% 75% 

Rented - 10% - - 2% 
Owned and rented  20% 20% 27% 25% 23% 

No. household labor (man/farm)  2.5 2.0 1.9 2.4 2.2 
Source of capital inputs  Own  18% - 14% 7% 11% 

Commercial bank 24% 36% 18% 20% 23% 
Local rich people 53% 55% 54% 66% 57% 
Cooperatives  5% 9% 14% 7% 9% 

Forms of loan Cash  47% 56% 44% 53% 50% 
Materials 53% 44% 56% 47% 50% 

Forms of loan return  Cash  47% 45% 33% 43% 41% 
Crops  53% 55% 67% 57% 59% 

       
Water sources Rainfall 90% 100% 73% 100% 89% 

Irrigation and rainfall 10% - 27% - 11% 
Power source for tillage 
operation 

Manual 0% 0% 0% 0% 0% 
Tractor  100% 100% 100% 100% 100% 

Fig. 4. Farmers responses to the changing trends in 
cropping system 
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particle binding capacity. However, majority farmers were 
agreed on decreasing crop yield due to soil erosion (Fig. 2). 
The next question what is the trend in crop yield over the 
farming years (Fig. 3). Interestingly only 36% of the total 
farmers expressed their opinion as the crop yield is 
increasing day by day. The case was best for mungbean-
maize system (67%) and worst for cassava farmers (8% 
only). At least 50% of the farmers of cassava system agreed 
that the yield is going down. Even though cassava system is 
less vulnerable to soil erosion negative trend could be 
justified by the poor and shallow plowing system, while 
increasing yield in mungbean-maize could be good land 
preparation by the farmers using both 3-disks and 7-disks 
plows. These results were aligned with the finding of Akhtar 
et al. (2005), who identified that deep plowing increases the 
groundnut yield. Finally we asked whether they want to 
change their cropping system in near future (Fig. 4). 
Majority (87%) said no, they prefer to continue with the 
same rotation. As many of these farmers, 89% of the total 
farmers (Table VI), are the capital-inputs borrower (from 
bank, rich people & cooperatives) they grow crops as per 
the money lenders demand. So, they can’t change their 
crops even though sometimes the farming system is less 
sustainable as well as less profitable. However 11% farmers 
do consider changing their farming either by evaluating the 
economic profits or by the sustainability. These farmers are 
in best group who identify the means by which production 
can be sustained over the year while minimizing the damage 
to their land resources (French, 1995; Sjah et al., 2001). 
 
CONCLUSION 
 

Cropping systems selections and their management 
practices such as residue management were significantly 
derived by the farm size where bigger farms produce mainly 
cassava motivated by the animal feed and fuel industries and 
smaller farms produce two maize crops per year for their 
subsistence. Cropping system selections were also 
influenced by the market premeditated either by the 
cooperatives or the local rich people. Farmer’s education 
levels and water management technique were the driving 
factors for cropping history as well as crop residue 
management methods. None of the factors of land 
ownership and sources of labor, as well as traction power 
affected the selection of cropping systems. Majority of the 
farmers observed clear soil erosion during the rainy season 
that causing lower soil quality and hence crop yield 
reduction especially for cassava but that could not drive 
farmers to change their cropping system over 10 years. 
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