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ABSTRACT 

 

There are marked differences between the Wet and Intermediate Zones of Sri Lanka in the type of crops 

selected and cropping practices used by smallholder farmers. This study was specifically geared to i) 
identify the major smallholder cropping systems in the study area, ii) analyze the relationship between 

land size and cropping intensity, and  iii) to determine how land size, land ownership, proximity to land 

from the homestead influences the selection of different cropping systems. Data and information were 
collected from a sample of 96 households in the four selected villages representing each from Kalutara, 

Kegalle, Moneragala and Hambanthota districts using semi structured interviews, direct observations, 

case studies and farm sketches. Data were analyzed using a variety of statistical methods including chi-

square and general linear model. The study found that the allocation of land for the selected crops was 

lower in the villages of Kegalle and Kalutara districts compared to the Moneragala and Hambanthota. 
The study also ascertained that an increase in land size resulted in a decrease in the number of crops 

grown and cropping intensity in home gardens and rubber smallholdings. Also lower priority was given 

to intercropping of rubber smallholdings by farmers owned with more than 2 acre of land available, 
and vice versa.  The income level of the household had a considerable influence on several factors 

including, selection of cropping systems, size of land holding, and allocation of land to different crops. 
Variation in land ownership between villages had a significant effect on the establishment of crops 

(p<0.001) i.e. owner-cultivated smallholdings comprised a mixture of many short term and permanent 

crops while tenant cultivated smallholdings consisted solely of short-term crops. Distance of the land 
from the homestead had a significant effect on the selection or non-selection of cropping systems. 

Consequently, crops with less risk and maintenance were grown further out from homestead (e.g. 

citronella) and rubber compared to banana and tea. Similarly, the form of land smallholdings consisted 

of a mixture of intercrops (including other permanent crops), and soil protection methods were 

practiced, whereas tenanted farms had seasonal intercrops with less attention paid to soil protection 
and improvement. 
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1. INTRODUCTION 

 

There is overwhelming evidence that 

smallholder cropping systems in Sri Lanka are 

strongly influenced by major socio-economic 

factors together with the biophysical 

environment. There are two aspects of land that 

are important to smallholder livelihoods: i) land 

provides the basis for agricultural productivity 

and ii) there may be non-agricultural economic 

value of land to the household. There are 

marked differences between the Wet and 

Intermediate Zones of Sri Lanka in the type of 

crops selected and cropping practices used by 

smallholder farmers. This is probably due in 

part to variation in land availability and hence 

size of land holdings, quality of land, the form 

of land ownership, the distance between farm 

and homestead and accessibility to water 

facilities associated with land. Differences in 

the above variables amongst agro-climatic 

zones, villages or households are influenced by 

several socio-economic factors. Population 

density, government policies on land 

distribution and proximity to urban areas may 

influence the variation in land size at village or 

zone level, whilst traditional systems of land 

ownership and the present income level of a 

particular household have major influences on 

land at the household level (Pomp, 1995). 

Various land use systems, including permanent, 

semi-permanent, seasonal crop and home 

garden crops, can be found at the smallholder 

level in Sri Lanka and under each different land 

use practices are evident (Thennakoon, 2002). 

Although numerous researchers in other 

countries have pointed out that land related 

factors such as size, ownership, type and 

proximity of the land hold an important role in 

the selection of different crops, cultivation 

methods, as well as land productivity, a few 

socio-economic study have been undertaken in 

Sri Lanka. Therefore, the study reported here 

was specifically geared to i) identify the major 

land use systems in the study area, ii) analyze 

the relationship between land size and cropping 

intensity, and  iii) to determine how land size, 

land ownership, proximity to land from the 

homestead influences the selection of different 

cropping systems.   

 

 

2. LITERATURE REVIEW 

 

Depending on the availability of land and 

income levels in a particular household, 

cropping practices may vary. A decrease in land 

size may influence smallholder cropping 

systems in two ways. Firstly, farmers may 

respond by increasing the land use intensity 

through cultivating many crops on the same 

land simultaneously or sequentially or secondly 

they may invest in land productivity by 

improvement of soil fertility (Grisley and 

Mwesigwa, 1994). Several authors have 

observed that farmers with less land  (ca. <1 ha) 

tend to use the land more intensively by 

growing many varieties of crops on the same 

land plot in order to gain the maximum income 

(Pagiola et al., 2001). In contrast, farmers with 

more land (ca. >1 ha) tend to cultivate mono 

crops on different plots of land. The level of 

yield alters in concert with land size, because 

farmers with small land holdings manage land 

more intensively, resulting in high yield. 

Cropping intensity can frequently be seen in 

rubber based intercropping, home gardens and 

chena cultivation (slash and burn farming) in 

Sri Lanka. However, this may vary amongst 

households within and amongst villages, due in 

part to variations in the income level and other 

socio-economic endowments of households. For 

example, traditionally, chena cultivation was 

the major livelihood pattern of farmers in the 
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Dry and Intermediate Zones, but when the 

population started to increase agriculture 

became more settled and intensive, ending up 

with short-term crops without slashing and 

burning land or a fallow period. This may have 

a negative influence on soil conditions due to 

long-term cultivation on the same land without 

an effective fallowing period, soil erosion may 

increase and soil fertility decrease (Ranabahu, 

1998).  

 

Generally, farmers’ decisions on what cropping 

pattern to select and what methods to use to 

improve soil fertility depend on the form of land 

ownership. Several authors have observed that 

uncertainty of land ownership influences the 

selection of different crops for smallholdings 

(Gray, 1997). For example, farmers who own 

their land seem to grow many crops using new 

technologies, in contrast farmers who cultivate 

land under tenancy or contracts tend to cultivate 

only short-term crops which can be harvested 

within the contract time period. Several authors 

have confirmed that due to variation in land 

management, land productivity may differ 

amongst different types of land ownership 

(Buckles and Triomphe, 1999; Comhiel et al., 

1999). For example, fertilizer use was higher for 

rice plots cultivated by owners than tenanted 

plots (Soule et al., 2000). The distance between 

land and the homestead also influences the 

selection of crops and depends on the level of 

susceptibility of the crop to animal damage and 

theft. For example, crops such as banana, 

vegetables and tuber crops (Diascorea spp) are 

grown close to the homestead. In addition, the 

level of maintenance may also influence the 

selection of crops for different locations.   

 

 

 

 

3. RESEARCH METHODOLOGY 

 

Four villages, two from the intermediate Zone 

(Pallekiruwa and Bookandayaya) and two from 

the Wet Zone (Kobawaka and Pannila) were 

selected for case studies undertaken during the 

study in 2014. A selection of permanent (rubber 

and tea), semi permanent (banana and citronella 

grass), home garden (pepper and arecanut) and 

seasonal (paddy and chena crops) crops 

provided the basis for assessing different 

cropping systems across agro-climatic Zones. 

Stratified random sampling was used to obtain a 

representative sample. A sample of 24 

households from each village including at least 

three households with each major cropping 

system was selected. Two different types of 

data were collected; quantitative information 

such as land area allocated to each crop and 

smallholding, number of crops in the home 

garden and proximity of the land to the 

homestead and qualitative information such as 

people’s perception of their income status, the 

availability of government land, soil erosion, 

soil fertility and the present status of different 

farming systems. To collect data, four different 

methods were employed; semi structured 

interviews, direct observation, case studies and 

farm sketches. Data were analyzed using a 

variety of statistical methods including chi-

square and general linear model (GLM). 

 

4. RESULTS  

 

4.1. Spatial variation of land size and land 

ownership 

 

Figure 1 summarises the average land holding 

in each of the four villages, with GLM analysis 

indicating that land size differed significantly 

between villages (p0.01), being larger in the 

Intermediate than in the Wet Zone villages.  
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Table 1 shows the different forms of land 

ownership in the selected villages. Chi-square 

tests indicated that there was a significant 

association between land ownership and village 

location, X
2 

(N = 96, df = 9) = 115.57, p<0.001 

(Table 1).                                   

 

 

 

 

 

 

 

Figure1. Average land size (ha) per household in 

each of the four selected villages; Pallekiruwa, 

Bookandayaya (Intermediate), Kobawaka and 

Pannila (Wet).  

 

4.2. Present status of cropping systems  

 

Table 2 summarises the present cropping 

systems in the four selected villages. There was 

a significant variation between households 

engaged in various cropping systems and 

village locations (p<0.001). Rubber based 

cropping systems and banana was common to 

all villages, whilst tea and chena crops were 

cultivated only in the Wet Zone and the 

Intermediate Zone, respectively. The percentage 

of households cultivating rubber was over two-

fold greater in Pallekiruwa than Bookandayaya, 

whilst a similar percentage of households (ca. 

85%) cultivated rubber in the villages of the 

Wet Zone. Banana was cultivated by 100%, 

56%, 50% and 66% of households in 

Pallekiruwa, Bookandayaya, Kobawaka and 

Pannila, respectively. Chena crops were 

restricted only to villages of the Intermediate 

Zone whilst paddy was cultivated by 83% and 

70% of households in Pallekiruwa and 

Kobawaka, with no paddy grown in 

Bookandayaya. Tea was grown only in the Wet 

Zone by 20% and 58% of households in 

Kobawaka and Pannila, respectively. 
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Table 1: Summary of chi-square analysis comparing villages in terms of type of land ownership. Data 

presented as an absolute number of smallholdings falling into each group of land ownership. Data in 

parentheses are the percentages of the total number of smallholdings.   

 

Village Land ownership 

State own Private Reservation Shared 

Pallekiruwa 39 (81) 50 (26) 0 1 (14) 

Bookandayaya 5 (11) 41 (21) 12 (100) 0 

Kobawaka 0 55 (29) 0 0 

Pannila 4 (8) 46 (24) 0 6 (86) 

Total 48 192 12 7 

P value <0.001 

Chi-square value 115.57 

Degrees of freedom 9 

 

Table 2. Number of households in each village engaged in different cropping systems. Data are presented in 

terms of the absolute number of households in each sub-sample (i.e. 24) together with the percentage in 

parentheses. Results from the chi-square tests are shown where DF represents the degrees of freedom. A 

two-way chi-square analysis was performed using the null hypothesis that there was no association between 

villages and the households grown each crop. 

 

 Pallekiruwa Bookandayaya Kobawaka Pannila 

Rubber 22 (92) 10 (42) 21 (88) 20 (83) 

Intercropping 18 (75) 4   (17) 7   (29) 7   (29) 

Tea - - 5   (20) 14 (58) 

Banana 24 (100) 14 (58) 12 (50) 16 (66) 

Citronella grass - 17 (70) - - 

Chena crops 23 (95) 17 (70) - - 

Paddy 20 (83) - 17 (70) 6 (25)1 

Chi-square value 20.27 

P value  <0.001 

DF 3 

Note: 1 those households owned 3.5 ha of paddy land which were left uncultivated.  
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4.3 Factors determining smallholder 

cropping systems 

 

4.3.1. Land size 

 

There was a significant difference in average 

land size (ha) between villages. Average land 

size of crops common to villages in both zones 

was greater in the villages of the Intermediate 

than the Wet Zone, except for rubber. Also, 

there were marked differences in the average 

land size of tea and chena crops even within 

similar zones for  example, chena lands were 

greater (0.4 ha) in Pallekiruwa than 

Bookandayaya (0.3 ha) whilst tea lands were 

slightly larger in Pannila (0.5 ha) than 

Kobawaka (0.4 ha).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                        

There was a significant relationship between 

land size and crop type (p<0.001). Extent of the 

land use was closely associated with the crop 

type. Rubber generally was grown on larger 

sized land, whilst opposite was true for banana. 

The total land in each village, including all 

selected crops was 35, 33, 28 and 32 ha in 

Pallekiruwa, Bookandayaya, Kobawaka and 

Pannila, respectively (Table 3).  

 

Study ascertained the relationship between the 

number of crops grown in a home garden and 

size of the home garden (ha). The number of 

crops grown for a given area was strongly 

dependent on the land size (r
2
= 0.915), when 

land size was <0.2 ha, then between 10 and 11 

crop types were grown whereas when land size 

was >1 ha, between 3 to 4 varieties of crops 

were grown in an area of 16 m
2
 area (Figure 2). 

The size of tea holdings was larger in Pannila 

than Kobawaka, not only because of the greater 

availability of land, but also because of the 

greater availability of markets, ability to 

allocate material input and labour, and level of 

farmer knowledge (Thennakoon, 2017; 

Thennakoon, 2018).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Although rubber was introduced at more or less 

the same time to both villages in the Wet Zone, 

land size was greater in Pannila than 

Kobawaka, due to greater land (RRISL, 1992). 

As less land was available in the Wet Zone, 

competition for land was intense with the result 

that permanent cash crops such as rubber and 

tea were favored over short-term crops such as 

Table 3. Comparison of the average size of land (ha) allocated to different crops in the four villages. A 

GLM was used to analyse the interactions between land size and crop type and land size, crop type and 

village location and p value presented 

 

Crop type Pallekiruwa Bookandayaya Kobawaka Pannila 

Banana 0.3 0.3 0.08 0.1 

Chena crops 0.4 0.3 - - 

Citronella grass - 1.3 - - 

Home garden 0.8 0.6 0.2 0.3 

Paddy 0.4 - 0.2 0.2 

Rubber 0.4 0.3 0.7 1.1 

Tea  - - 0.4 0.5 

Total land (ha) 35 33 28 32 

Land size*crop type p<0.001 
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banana, although farmer priorities and labour 

availability had an effect on this decision. 

Banana cultivation was more common in the 

villages of the Intermediate Zone (Kudagamage, 

2002) where land for establishing banana 

monocrops was readily available. 

 

 

Figure 2. Relationship between the land size of 

home gardens and the number of crops grown. The 

number of crops grown was measured in a sample 

area of 16m
2
 within each home garden. Data were 

presented on the basis of individual smallholdings 

with a total of 96 observations. Trend lines represent 

the logarithmic functions fitted to the data points.  

 

Figure 3 illustrates how farmers can intensify the 

use of a limited amount of land (< 1 ha). In order 

that the land meets the main objectives of 

smallholders in terms of subsistence and 

provision of incidentals, income and fixed assets 

the following crops are generally grown:  

 

1. Permanent income: rubber is the 

principal crop  and arecanut, pepper and 

garcinia (Garcinia gummi-gutta) are 

also grown on the boundaries of the 

land,  

 

2. Subsistence: cereals (maize and millet), 

tuber crops (katuala (Diascorea 

pentaphylla), gahala (Colocasia)) and 

foliage crops such as kirianguna 

(Dregea volubilis), mukunuwenna 

(Sesilips triandra), gotukola 

(Hydrocotyle cantella asiatica),  

 

3. Short-term cash crops: fruits such as 

banana, papaya and pineapple, 

vegetables such as aubergine including a 

wild type thibbatu (trilobatum), tibbatu 

(indicum), elabatu (Surattense ), okra 

(Abelmoschus esculentus)and betel. 

 

4. Incidental use: many medicinal plants 

such as (turmeric (Curcuma longa), 

ginger (Zingiber officinale), 

ingurupiyali (Kaemferia galanga), 

adatoda (Adhatoda vasica), komarica 

(Littoraris spp.), nika (Uitex 

niragundu), kuppameniya (Acalleepee 

nettle), wara (Calotropis gigantea) and 

attana (Datura fastousa)) with rubber 

and  

 

5. Fixed assets: timber trees such as 

mahogany (Swietenia macrophylla) and 

jack.  
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Figure 3. A farm sketch of homestead sowing the planting arrangement of trees, crops, vegetables, 

fruits and medicinal plants. Codes used are: A = arecanut, B = banana, C = coconut, BT = betel, M 

= mahogony, PP = papaya, R = rubber, MP = medicinal plants, SP = Sweet potatoes, VG = 

vegetables, T = tibbatu, TT = timber trees, K = kitchen, H = house, W = water storage. Stippled 

areas represent large rocks, and the home garden is shown as the area surrounding the compound. 

Source: Created by Author, 2014.  
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This has been observed more generally, where 

an increase in the availability of land has 

resulted in a decrease in pressure on land which 

in turn has influenced the selection of different 

crops and in some cases an increase in the 

duration of fallow periods (Richard et al., 

2001). Several authors (Buckles and Triomphe, 

1999) contend that the availability of land has a 

significant influence on the intensity of 

cropping in home gardens and on rubber 

smallholdings. This study showed that the 

number of crops grown in the home gardens 

was significantly dependent on the size of land 

allocated to the crop (r2=0.915). An increase in 

land size resulted in a decrease in the number of 

crops grown for given land size in the home 

gardens and vice versa. However, this was 

partly dependent on other factors such as the 

length of time the farmer had lived on a 

particular land holding, infrastructural 

development, the level of income and household 

priorities, as has been more generally observed 

(Price and Campbell, 1998; Mendez et al., 

2001; Stirling et al., 2002). For example, the 

average land size and crop diversity in home 

gardens was higher in Pallekiruwa than 

Bookandayaya, due to the availability of well-

connected markets for homegarden crops and 

lack of other permanent crops (Thennakkon, 

2018). Price and Campbell (1998) observed that 

home gardens with a longer period of residence 

tended to have more crops grown in them.   

 

Cropping intensity of rubber smallholdings was 

dependent on the availability of land. Where 

there was also a greater amount of land 

available, lower priority was given to 

intercropping of rubber smallholdings and vice 

versa as has been reported in other research in 

Sri Lanka (Stirling et al., 2001; Rodrigo et al., 

2001b). It was evident from the case studies 

undertaken for the households which owned  1 

and > 1 ha of land that those who owned  1 ha 

of land, cultivated ca. five types of crops such 

as permanent crops, subsistence cereals, short-

term cash crops whilst farmers who owned > 1 

ha cultivated only rubber and in some cases 

banana with rubber. In accordance with 

explanations made by many researchers 

(Buckles and Triomphe, 1999; Rodrigo et al., 

2001b).  

 

4.3.2 Land ownership 

 

Table 4 indicates that there was a significant 

relationship between crop type and land 

ownership class (p<0.001).  Most of the chena 

crops were on state own land (43%) followed 

by private (35%) and reservation (23%) lands. 

Paddy land was mostly located on private land 

(84%) followed by shared land (16%), whilst 

tea and citronella grass were grown solely on 

private land.  More than 75% of rubber and 

banana land was classed as private land, with 

ca. 19-25% of banana and rubber land 

respectively, located on state own land. Farmers 

who cultivated their own land practiced a 

combination of short-term and permanent crops, 

whilst tenant smallholdings were mainly 

growing short-term crops (Table 4). 
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Table 4:  Common crops grown by smallholders according to different land ownership classes. Data show the 

number of smallholders within each land ownership class with corresponding percentages for each crop 

shown in the parentheses. Outputs from a chi-square test are shown in terms of the level of significance for 

the association between crop type and class of land ownership, chi-square value and degrees of freedom.  

 

Crop type 
Land ownership 

State own Private Reservation Shared 

Banana 13 (19) 50 (76) 3 (5) - 

Chena 17 (43) 14 (35) 9 (22) - 

Citronella grass - 18 (100) - - 

Paddy - 36 (84) - 7 (16) 

Rubber 18 (25) 55 (75) - - 

Tea - 19 (100) - - 

P value  <0.001 

Chi-square value 110.74 

Degrees of freedom 15 

 

Filius (1982) observed that where land 

ownership was under dispute, farmers 

tended to cultivate only short-term crops 

which could be harvested within a limited 

contract period, although the land was 

suitable for permanent crops. Owner-

cultivated smallholdings comprised a 

mixture of both short-term cash crops such 

as fruits (banana and pineapple) vegetables, 

food crops and some permanent crops 

(arecanut, pepper and garcinia). Tenant 

cultivated smallholdings, however, 

consisted solely of short-term crops such as 

fruits (banana, passion fruits and papaya), 

vegetables and cereals. Even within the 

tenant cultivation smallholdings, some 

differences were evident in that those 

farmers who mainly depended on contract 

farming, rather than a mixture of on- and 

off-farm labouring work, tended to cultivate 

a more diverse range of short-term cash 

crops instead of permanent crops as was 

observed previously by Ellis (1993).  

 

 

4.3.4 Proximity of cropland to homestead 

 

Table 5 shows that the distance to cropland 

differed significantly for different crop 

types and village location in both the 

Intermediate and Wet Zones. Banana and 

tea were grown closest to the homestead, 

whereas citronella grass and rubber were 

grown far away in Bookandayaya. 

Differences between villages were greater 

than differences between agro-climatic 

zones with rubber grown much closer to the 

homestead in the villages of Pallekiruwa 

and Kobawaka compared with 

Bookandayaya and Pannila. Similarly, the 

distance to chena land varied more than 

fivefold between Pallekiruwa and 

Bookandayaya (Table 5).   
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Table 5: Distance between crop land and homestead for smallholdings in the villages of the Intermediate and 

Wet Zones. Data show the average distance (km) together with outputs from GLM analysis of the interactions 

between crop type, distance and village location.  

 

Crop type Pallekiruwa Bookandayaya Kobawaka Pannila 

Banana 0.2 0.3 0.2 0.2 

Chena crops 0.3 1.8 - - 

Citronella grass - 2.0 - - 

Rubber 0.4 1.6 0.4 0.6 

Tea - - 0.2 0.1 

Distance *crop type p<0.001 

Distance *crop 

type*village 

p<0.001 

 

Distance of the land from the homestead 

had a significant effect on the selection or 

non-selection of cropping systems (Masae 

et al., 1995), in particular rubber-based 

intercropping systems. Of the total rubber 

lands intercropped with banana, short-term 

cash crops, pineapple and passion fruits, 

more than 50% were located 0.5 km away 

from the homestead. In contrast, of the total 

rubber lands intercropped with citronella 

grass and cinnamon, more than 50% were 

located >0.5 km away as was evidence from 

farmer interviews undertaken during the 

ethnographic study. Banana was usually 

cultivated at a close distance to the 

homestead due to susceptibility to pest 

damage and theft, whilst citronella grass 

was located far away from the home as the 

crop generally required less attention and 

risk of theft was low. If chena land located 

close to home, farmers can make few trips 

while paddy operations are in progress,  

since there was a close relationship between 

chena and paddy cultivation in terms of 

labour allocation (Thennakoon, 2017). 

Rubber smallholdings were located a far 

distance from the homestead and sometimes 

were left as sole crops, particularly where 

there was insufficient family labour for 

intercropping (Gray, 1997). Also, those 

crops, which required much maintenance, 

were located close to the homestead. Tea 

cropping systems required more intensive 

labour inputs than rubber (Thennakoon, 

2017), and therefore tea was cultivated on 

land which was close to the homestead 

compared to rubber. Distance from the 

residence to the land was directly relevant 

to the level of maintenance because 

smallholdings located close to the home, 

received more visits, which in turn 

increased the level of maintenance 

(weeding, fertilizing), since farmers tended 

to work on the land even in their leisure 
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time However, there were some exceptions 

where even if the land was located close to 

the homestead, the growth rate was low, 

because these smallholders gave priority to 

other income sources (in the Wet Zone), or 

soil fertility of the land was very low (in 

Bookandayaya), caused by cultivating 

citronella grass prior to establishing rubber 

based cropping systems (Thennakoon, 

2002).   

 

4.3.5Income levels and crop type 

 

Of the 19 tea growers, ca. 68% were 

classified as in either the high or the very 

high income groups whilst only 5% were in 

the very low-income group. In contrast, 

more households cultivating rubber were in 

the low-income group (30%) (Fig. 4).  

 

 

Figure 4. Distribution of rubber and tea 

smallholdings according to income group, where 

data are presented in terms of the percentage of the 

total number of rubber (42) and tea (19) growers 

sampled in the villages of Kobawaka and Pannila in 

the Wet Zone of Sri Lanka.  

 

The income level of the household had a 

considerable influence on several factors 

including, selection of cropping systems, 

size of land holding, and allocation of land 

to different crops. It was evident that more 

labour and material consuming crops, such 

as tea, were cultivated mainly by very high-

income households (Hassan, 1995), but no 

significant variations were evident for 

rubber, because rubber required a lower 

amount of labour and material inputs as has 

been previously mentioned by Yogaratnam 

et al. (1995), Samarappuli et al. (1997),  

Herath and Takeya (2002) and Thennakoon, 

(2002).  

 

4.3.6 Constraints to land productivity 

 

Many households in the Wet Zone villages 

stated that soil infertility and erosion were 

major constraints to land productivity 

(Pannila, 63% and 42%; Kobawaka 75% 

and 50%). However, this was the case only 

for a smaller proportion of villagers in the 

Intermediate Zone. Also, lack of land 

permits was another constraint to land 

productivity, particularly in Pallekiruwa 

and Bookandayaya. The amount of land 

available was also a major the problem 

faced by farmers in Kobawaka (63%), 

Bookandayaya (50%) and Pannila (33%), 

but not by farmers in Pallekiruwa (Table 6).    
 

Soil erosion and soil fertility differed 

significantly between villages X
2 

(N = 96, 

df= 6) = 54.87-34.28, p<0.001.  Also, soil 

fertility was highly dependent on soil 

erosion, X
2  

(N = 96, df= 4) = 41.14, 

p<0.001. Chi-square results showed that 

“high” soil erosion occurred in 80% and 

65% of rubber smallholdings in Kobawaka 

and Pannila, with a much lower proportion 

of smallholdings in Pallekiruwa (8%) and 

Bookandayaya (4%). In contrast, soil 

erosion was classified as “low” in 73% and 
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50% of smallholdings in Pallekiruwa and 

Bookandayaya (Figure 5a). On the other 

hand, “high” soil fertility occurred in 68% 

of smallholdings in Pallekiruwa, whilst it 

was “low” in 76%, 62% and 48% of 

smallholdings in Kobawaka, Pannila and 

Bookandayaya, respectively. Not a single 

smallholding recorded “low” soil fertility in 

Pallekiruwa (Figure 5b).   

 

 

 

Table 6: Summary of the constraints to land productivity in four villages.  Data show the number of 

households responded for each constraint and the data in the parenthesis are corresponding percentage of the 

total households interviewed (24) in each village.  

 

Constraints Pallekiruwa Bookandayaya Pannila Kobawaka 

Infertility of soil 2 (8) 12 (50) 15 (63) 18 (75) 

Soil erosion 5 (21) 4 (12) 10 (42) 12 (50) 

Lack of clear land 

permits 
8 (33) 6 (25) 6 (25) 0 

Constraints to increase 

the amount of land under 

smallholdings  
0 12 (50) 8 (33) 15 (63) 

 

In the Wet Zone, land productivity was 

constrained by high levels of soil erosion 

and a low soil fertility factors which are 

known to restrict the growth of rubber, 

banana and the yield of most crops as has 

been reported (Vijesandiran and Samita, 

1998; Neupane and Thapa, 2001; Pandeyet 

al., 2001; Senevirathna, 2001). Numerous 

researchers (Williams, 1999; Barbier, 2000; 

Pandey et al., 2001) elsewhere have 

observed that although farmers have ample 

knowledge of soil fertility and erosion 

management, in many cases this knowledge 

has not been put into effective use because 

of lack of labour, insecure tenure, low 

income or because farmers have other  

 

priorities. In particular, although high-

income farmers can afford to do so, they 

prefer not to allocate labour and inputs for 

the protection of soil, but tend to opt for 

investment in growing more crops. 

Talgaswatte (1995) and Williams (1999) 

observed that high-income farmers tended 

to establish large farms with limited labour 

allocation for soil conservation methods. 
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Figure 5. Summary of the problems perceived by 

smallholders in relation to (a) soil erosion and (b) 

soil fertility of rubber lands. Data are presented in 

terms of the percentage of the total respondents 

across all four villages for each of the three rankings 

“high”, “medium” and “low” describing the severity 

of the problem.  
 

 

5. CONCLUSION 

 

The overall findings of this study are that 

land size, the form of land ownership, 

proximity to the homestead and land quality 

are strong driving forces in terms of which 

cropping systems are adopted by farmers. A 

decrease in land size resulted in an increase 

in the number of crops grown in home 

gardens and rubber smallholdings. Crop 

selection was strongly related to 

proximity of land to the homestead. 

Consequently, crops with less risk and 

maintenance were grown further out from 

homestead (e.g. citronella) and rubber 

compared to banana and tea. Similarly, 

the form of land smallholdings consisted 

of a mixture of intercrops (including other 

permanent crops), and soil protection 

methods were practiced, whereas tenanted 

farms had seasonal intercrops with less 

attention paid to soil protection and 

improvement. However, all these 

associations were modified by the 

availability of alternative income sources 

in a particular household. 
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