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Abstract

Al-SubAiee, F. S., H. M. Al-GHobAri, M. b. bAiG, e. A. ei- HAG and M. T. Abu-riziGA, 2013. Studies 
on adoption of irrigation methods by the date palm farmers in Al-Qassim area - Kingdom of Saudi Arabia. Bulg. 
J. Agric. Sci., 19: 1337-1345

The Kingdom of Saudi Arabia is facing an acute scarcity of water resources. Present study was undertaken to identify the 
usage of different irrigation methods by date palm farmers in Al-Qassim area. Data were collected on the study sample of 429 
farmers during face-to-face interviews by using a well-structured and pre-tested questionnaire. The data were subjected to 
statistical analysis by using percentages, means, standard deviation, and correlation. The findings of the study revealed that 
more than one third (38.3%) of the farmers were employing the flood irrigation tree/basin method with the highest usage mean 
2.67; SD 1.28 whereas about 31.2% farmers put trickle/drip irrigation method into their practice with the second highest usage 
Mean 2.29; SD 1.28. Significant and positive correlations among the educational levels and the usage level of modern irriga-
tion methods were realized. However, age and years of experience of the farmers were negatively correlated with the usage of 
modern irrigation methods. in addition, farm area was negatively correlated with the usage of traditional irrigation methods. 
In the light of the findings of the study, it seems logical to launch the extension education programs to enhance farmers’ adop-
tion rates of modern irrigation methods.  The study further suggests investigating the barriers faced by farmers in the adoption 
of modern irrigation methods in order to conserve limited water resources. 
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Introduction

The agriculture in the Kingdom of Saudi Arabia  faces many 
challenges, typical for a semi-arid to hyper arid climate, that 
include  scarce water resources, low annual rainfall,  extremely 
high temperatures, and enormous evapo-transpiration. Farm-
ing consumes almost 88% of the total water extracted from 
all the sources.  Applications of traditional irrigation methods 
such as flood irrigation are not only putting further stress on 
the already dwindling water resources but they also happen to 
be wasteful (FAo, 2009; Darfaoui and Al-Assiri, 2010). 

Dates are considered one of the most important fruits in the 
Kingdom of Saudi Arabia and rank on the top of production list 
of fruits. Some 24 million palm trees are producing one million 
tons of dates annually, more than 15 percent of the world’s pro-
duction (MoA, 2010). Date palm represents roughly 74% of the 

total cultivated area under fruits in the entire Kingdom whereas 
date palm trees in Al-Qassim zone cover about 24% of the total 
area of the Kingdom sustaining this crop (Kassem, 2007).

Date palm trees are usually irrigated by the flood irriga-
tion system that uses an abundant amount of water; how-
ever, the farmers’ decisions on the quantity of water to be 
applied are usually based on their experience on the farms 
(Al-Amoud, 2010).  Karami (2006) believe that traditional 
irrigation methods are more compatible with the traditional 
production systems. However, such wasteful irrigations are 
neither appreciated nor recommended by both the water ex-
perts and extension professionals of the area. Flood irrigation 
is popular among the date palm growers for its advantages: 
running costs are low; easy to apply; and initial costs are low 
if the area is fairly flat. However, some farmers do not put it 
into their practice due to its demerits like: difficult to achieve 
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a high efficiency rate; labour intensive; irrigates areas in be-
tween where no palms are planted; and not well suited for 
sandy soils (FAo, 2002; liebenberg and A-zaid, 2002).

bubbler irrigation method is known as one of the modern 
irrigation methods (Khan and Prathapar, 2012). in this system, 
water is applied through bubblers and there are small emitters 
placed in the basins which discharge water at the flow rates of 
60–240 l/h (Nakayama and Bucks, 1986). The bubbler irriga-
tion method has been proved a better one by producing higher 
vegetative growth as it also improved the minerals uptake in a 
study conducted by Amiri et al. (2007). Similarly, trickle/drip 
irrigation system is also known as a better system, capable of 
reducing cost of labor and improving the water-use-efficiency. 
The system minimizes the water losses by causing low evapo-
ration and preventing deep percolation. in addition to its po-
tential for increasing water use efficiency, drip irrigation tech-
nology can also provide opportunities to cultivate low quality 
lands, sandy and rocky soils (AoAD, 1998). 

Several experiments conducted by Ahmed et al. (2011) 
and Al-Amoud et al. (2012) revealed that subsurface drip ir-
rigation method holds the great potential and can play the sig-
nificant role in overcoming the water shortage particularly 
in arid regions. They further reported that there is a need to 
maintain a balance between water resources and agriculture 
production by keeping in view the water requirement for date 
palm and water scarcity in the region. However, this bal-
ance can be maintained by implementing suitable irrigation 
technologies and lowering the stress on the current deplet-
ing groundwater resources by adopting measures to optimize 
water consumption without reducing agricultural production 
(KACST, 2012). Fruit orchards in the Kingdom are most of-
ten irrigated through traditional methods such as flood irri-
gation resulting in huge wastage of water with low water use 
efficiency. FWR (2005) have identified the factors affecting 
the efficiency and maintenance for sun-surface drip irriga-
tion method. Whereas FAO (2009) maintains that water, use 
efficiency can be possibly increased by adopting efficient lo-
calized farm irrigation methods such as drip/trickle irriga-
tion. under the water scarce situations, the use of water for 
agricultural production requires innovation, research and 
transfer of technologies (Pereira et al., 2002). 

other researchers (Atta et al., 2011; Al-zahrani et al., 2011) 
have expressed similar views. They are of the opinion that the 
appropriate agricultural technologies can help improve agri-
cultural production in both quality and volume, and limit the 
depletion of the water resources. recently with the guidance 
and assistance of the researchers, farmers have started using 
drip irrigation to irrigate their date palm trees in the King-
dom of Saudi Arabia that consequently helped in reducing 
water consumption (FAo, 2009; MoA 2010). 

realizing the importance of water and its depleting situ-
ation, the Ministry of economic and Planning (MeP) (2010) 
stressed to bridge the gap between the groundwater extrac-
tion and their natural replenishment rates. The current Sau-
di agricultural development policy aims at conserving wa-
ter and focuses on enhancing farmers’ adoption of modern 
and efficient irrigation methods to conserve water and make 
agriculture sustainable. The Kingdom of Saudi Arabia has 
launched a program that focuses on exploring new sources of 
water, efficient utilization of irrigation systems, and employ-
ing of modern irrigation methods to save water that could 
lessen the stress on groundwater resources (MeP, 2010; Atta 
et al., 2011; KACST, 2012; JrCC, 2012). The current Saudi 
Agricultural Policy (SAP) is supporting adopting modern ir-
rigation methods. The Saudi Agricultural Fund (SAF) is as-
sisting the farmers on the installation of modern irrigation 
systems by sharing about 70% of the total cost. in addition, 
the Saudi government buys dates from farmers with higher 
prices (5SR/Kg) if they were raised by employing the mod-
ern irrigation methods. 

extension education systems aim at bringing about posi-
tive behavioral changes among the targeted farming commu-
nities. Generally, extension professionals help farmers en-
hancing their knowledge, upgrading their technical skills to 
help them running their farms efficiently by employing im-
proved practices in order to elevate their livelihoods (Qamar, 
2005). Agricultural extension is also known to be responsible 
for transferring superior, economical, effective, and efficient 
technologies as compared to traditional ones to the poten-
tial users. Such technologies, including irrigation systems, 
reduce the costs of production; protect the environment and 
conserve the natural resources (FAo, 2005), in turn resulting 
sustainable rural communities.

looking at the importance of date palm cultivation, limit-
ed water ground supplies, stressed water resources, availabil-
ity of efficient modern irrigation methods, and the productive 
potential role of extension education, it seems imperative to 
provide information on the irrigation methods used by farm-
ers and identify relationships between some of the socioeco-
nomic characteristics of farmers and irrigation practices. 
Present study is an endeavor aiming at enhancing farmers’ 
adoption rates of the modern irrigation methods. 

Research objectives

This research aims to study the irrigation systems used by 
date palm farmers in Al-Qassim area, Saudi Arabia with the 
following objectives:

To understand the extent and types of different irrigation • 
methods used to irrigate date palm in Al-Qassim area.
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To study the socio-economic characteristics of the farmers. • 
To determine the relationships between some of the socio-• 
economic characteristics of the farmers and the irrigation 
systems employed by them.

Research Methodology

Study area and sample population
With a population of 1,016,756 and an area of 65,000 km², 

the Qassim province is located approximately 300 km away 
from the Capital riyadh. Al Qassim is well known for its 
dates, having more than 2.5 million date palm trees and sus-
tains about 50 of the Kingdom’s 65 date species. The study 
population consists of all the date palm farmers of Al-Qas-
sim area i.e., 13,030 farmers (Al-Subaiee et al., 2011). For 
the study purposes, the General Department of Agriculture 
Affairs, Al-Qassim area provided the list of all date palm 
farmers of the area. A simple random sample of 429 farmers 
(3.3%) was drawn out of the entire population by using ran-
dom Number Generator Program (Star Trek, 2009). 

Data collection and analysis
Data were collected by using a well-structured question-

naire, reviewed by a group of faculty members at the Depart-

ment of Agricultural extension and rural Society and De-
partment of Agricultural engineering. in addition, a group of 
30 farmers, who were not study participants,  was used to test 
the reliability of the questionnaire and degree of reliability 
was high (Cronbach’s Alpha = 0.811).  Data were collected by 
using the questionnaire in face-to-face personal interviews 
during the period from April to June, 2010.  

The data were analyzed by using percentages, arithmetic 
means and standard deviation.  Spearman Correlation Coef-
ficient was used to find correlation between socio-economic 
characteristics of farmers and their usage of irrigation meth-
ods. Farmers’ characteristics were taken as independent vari-
ables and their usage of traditional and modern irrigation 
methods were treated as dependent variables. The data were 
analyzed by using Statistical package for the Social Sciences 
(SPSS, 2009).  

Results and Discussion

Socio-economic characteristics of date palm farmers in 
Al-Qassim area

The age of the respondents ranged from 30->70 years. 
More than two-thirds of the respondents (78.8%) were 50 
years older or more (Table 1). only 19.8% inhabitants of the 

Table  1
Socioeconomic characteristics of Date palm farmers in Al-Qassim area (n = 439)

Age Family size
Age groups % Number of family members %
less than 30 years 0.9 1 – 5 members 14.6
31 – 40 years 7.3 6 – 10 members 64.0
41 – 50 years 13.0 11 members and above 21.4
51 – 60 years 27.1 Farm area
61 – 70 years 26.4 Area (No. of donums) %
71 years and above 25.3 1 – 10 14.6

education 11 – 25 12.3
education level % 26 – 50 16.6
literate 19.8 51 – 75 7.1
read and write 23.5 76 – 100 19.1
Primary  school 8.7 More than 100 30.3
intermediate 9.3 Agricultural work experience

High school 17.5 Years of experience %
1 – 5 years 2.7

Graduate (university) 17.3 6 – 10 years 7.3

Post graduate 2.5 11 – 15 year 11.0
16 – 20 year 15.4

Missing 1.4 21 – 25 year 19.4
26 year above 44.2

Note: 1 dunum, = 0.1 hectare
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study area had received their university education and earned 
bachelor or postgraduate degrees. Approximately one-fourth 
(26.8%) respondents received high school and intermediate 
education. The survey on the educational levels of the re-
spondents indicates that 23.5 % of them can read and write 
and 19.8 as literates (Table 1).  The results of the study reveal 
that the factors like: age and the educational levels of farmers 
could affect their usage of modern technologies.  

As regards the family size, about 64.0 % respondents have 
6 to 10 family members. Whereas about 21.4% of the respon-
dents had big families with 11 or more members and only 
14.6% of the respondents were having families with less than 
6 members. 

About 43.5% of respondents were owners of land area 
ranged from 1-50 donums (1 donum = 1000 m2). The land area 
owned by 26.2% respondents ranged from 51- 100 donums. 
little less than one third (30.3%) respondents owned the big 
land areas more than 100 donums. Simply more than half of 
the respondents (56.5%) owned lands more than 50 donums.

The study indicated that only a small segment of popu-
lation of the farmers (2.7%) is new in the farming business 
(1-5 years) whereas over whelming majority (63.6%) of the 
respondents have been practicing agriculture for more than 
20 years. only 7.3% farmers were involved with agriculture 
sector for a period ranged from 6-10 years. Some 90.0% of 
respondents were associated with the farming profession and 
practicing agriculture for a period of more than 10 years. 

Respondents using irrigation systems for date palms in 
Al-Qassim area 
Flood irrigation (tree/basin)

The study results (Table 2) indicated that only 48.3% of 
the respondent farmers with the highest mean 2.67; SD 1.28 
(ranging from low to moderate use on the four degrees of 

usage level scale) employed flood irrigation tree/basin meth-
od. Date palm trees are usually irrigated by the flood irriga-
tion system that uses an abundant amount of water; however, 
the farmers’ decisions on the quantity of water to be applied 
are usually based on their practical experience on the farms 
(Al-Amoud, 2010). Karami (2006) believes that traditional 
irrigation methods are more compatible with the traditional 
production systems.  However, such wasteful irrigations are 
neither appreciated nor recommended by both the water ex-
perts and extension professionals of the area.  in the situa-
tion, the best viable option could be educating the farmers to 
adopt the efficient irrigation methods to conserve water and 
enhance the implementation of Saudi Water Policy towards 
sustainable agriculture. Many researchers such as Al-zou-
bi (1997), Al-Subaiee (2006a), Al-Subaiee (2006b), ei-Hag 
(2008), Al-zahrani and baig (2011), Al-zahrani et al. (2012) 
and MoA (2012), Al-Subaiee et al. (2011) have highlighted 
the significant potential role of agricultural extension in edu-
cating the farmers on the rational and judicious use of natural 
resources like water. The current Saudi agricultural policy 
provides all the possible support to famers for adopting mod-
ern irrigation methods. The Saudi Agricultural Fund pro-
vides substantial subsidies to the famers by sharing the cost 
of modern irrigation systems. in addition, the Saudi Govern-
ment buys dates from farmers with higher rates if raised by 
employing modern irrigation methods. However, the adop-
tion rates for modern irrigation methods as this study dem-
onstrates are not still high. Therefore, it seems imperative to 
conduct a study to identify the barriers faced by the farmers 
in the adoption modern irrigation methods.  

Trickle/Drip irrigation method
The study revealed that some 41.0 % farmers put 

trickle/drip irrigation method into their practice with the 

Table  2
Percentages and averages irrigation systems used by date palms farmers in Al-Qassim area (n = 439)

irrigation system Do not use, % low use, % Moderate 
use, % High use, % Did not  

respond, % Mean SD

Flood irrigation 
(tree/basin) 20.0 10.0 10.3 28.0 31.7 2.68 1.28

Trickle/Drip irrigation 30.8 9.8 10.7 20.5 28.2 2.29 1.28
Valves controlled  
irrigation 26.4 8.9 6.8 14.4 43.5 2.16 1.26

Flood irrigation 
(trees/basin) 37.6 6.8 7.1 13.0 35.5 1.93 1.22

bubbler  irrigation 42.1 2.1 2.5 0.5 52.8 1.18 0.56
Subsurface irrigation 43.3 1.6 1.4 0.7 53.1 1.14 0.51

Scale: 1 = No use; 2 = Low use; 3 = Moderate use; 4 = High use.
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second highest Mean 2.29; SD 1.28 (ranging from low 
to moderate use on the four degrees of usage level scale) 
as depicted in Table 2.  Despite its higher efficiency, the 
adoption rates of trickle/drip irrigation methods by the 
farmers in the study area are still low in order to sus-
tain and conserve water resources. Therefore, the find-
ings of the study establish the need for the launching 
of efficient extension education programs to enable the 
farmers to increase their knowledge and skills on using 
trickle/drip irrigation methods and their efficient operat-
ing techniques. 

Drip irrigation systems have been able to reduce water 
losses and enhance agricultural productions in most parts of 
the Arab region. For example, due to its application in the 
Jordan Valley, about 60% additional area has been brought 
under cultivation, average yields of vegetables have been el-
evated and doubled fruit yields have been realized. in Syria, 
although drip irrigation methods have been employed on less 
than 1.0 % of the total irrigated area yet about 45% water 
losses have been minimized (Abou-Hadid, 2010).  Studies 
conducted by Al-Amoud et al., (2012) proved drip irrigation 
system to be superior to the other irrigation systems (surface) 
as it reduced the annual water consumption by date palm to 
an appreciable level. 

Valves controlled irrigation method
The valves controlled irrigation method is an enhanced 

irrigation method. in this system, pipes are used to transport 
the water to the trees whereas the valves control its flow and 
deliver the required volume of to the tree basin in the end.  
While achieving the third highest mean (2.16; SD 1.26), only 
30.1% percent respondents were irrigating their date palm 
plantations whereas some 26.4 % did not adopt this irriga-
tion method at all. 

Trees/basin irrigation method (more than one tree in the basin)
The study revealed that some 26.9% respondents put 

trees/basin irrigation method into their practice with the 
usage Mean 1.93; SD 1.22 (ranging from no use to low 
use on the four degrees of usage level scale) as depict-
ed in Table 2. This irrigation method closely resembles 
with the tree/basin method. The only difference between 
the two is the presence of number of trees in the basin. 
Therefore, there is a need to create awareness among the 
farmers and it seems important to make the farmers edu-
cated enough to replace these irrigation methods (tree/
basin, trees/basin) with the modern irrigation ones in or-
der to conserve and manage water resources wisely and 
efficiently.  

Bubbler irrigation method
The second lowest mean 1.18 SD 0.56 (ranging from 

no use to low use on the four degrees of usage level scale) 
was the with bubbler irrigation method.  Despite its numer-
ous benefits, only 5.1 percent farmers adopted this highly 
beneficial irrigation method. More than half of the partici-
pating farmers of the survey did not express their opinions 
when were asked about its usage whereas a vast majority 
(42.1%) was not using it at all. The findings revealed that 
farmers in the study area almost did not use bubbler irriga-
tion method.  The results of this study reveal that perhaps 
growers are not fully aware of the potential benefits of bub-
bler irrigation methods. This sort of information deficit ne-
cessitates the needs for launching the extension education 
programs for the farmers to provide them with the neces-
sary knowledge and skills to enhance their adoption rates 
for this particular irrigation method. 

Subsurface irrigation system
only 3.7 % respondent farmers mentioned using sub-

surface irrigation system, the lowest among all irrigation 
methods used in the study area.  Subsurface irrigation sys-
tem achieved the lowest mean 1.14 SD 0.51 (ranging from 
no use to low use on the four degrees of usage level scale). 
Several experiments conducted by Ahmed et al. (2011; 
2012) revealed that subsurface drip irrigation method holds 
the great potential and can play the significant role in over-
coming the water shortage particularly in arid regions. The 
lowest farmers’ usage level of subsurface irrigation system 
could be attributed because this system is relatively new to 
the framers and they do not have sufficient awareness and 
appropriate needed information on its use. This particular 
outcome of the study demonstrates the need for the exten-
sive and vibrant extension education and capacity building 
programs for the farmers to upgrade their skills to enhance 
the adoption rates of the modern irrigation methods. 

Correlations between Some Socio-Economic 
Characteristics of Date Palm Farmers and the 
Degree of Their Use of Irrigation Methods

The correlations between some socioeconomic char-
acteristics of farmers and the degree of their use of the 
irrigation methods have been presented in Table 3. As re-
vealed from the table, a negative and significant correla-
tion between age and farmers’ usage level of trickle/drip 
irrigation methods (R = - 0.117 at the 0.05 level) was found 
in the study. This result of the study also revealed that the 
majority of farmers in Al-Qassim area are old and there-
fore may not be in favor of the adoption of new technolo-
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gies. Similarly, the study also resulted a positive and sig-
nificant correlation between age and flood irrigation (tree/
basin) method (R = 0.173 at the 0.01 level), indicating the 
greater adoption of flood irrigation method (an old primi-
tive practice) by the older farmers whereas younger farm-
ers are practicing it on smaller scale. Therefore, there is a 
need to educate the old farmers on the value and advantag-
es of using modern irrigation methods in conserving water 
resources. in addition, extension needs to create awareness 
on the negative impacts of continues using of flood irriga-
tion methods on the sustainability of farms and their pro-
duction.   

Many studies indicate that older farmers show greater 
resistance to change and usually try to stick to their tra-
ditional practices and are reluctant to adopt innovations 
despite their obvious benefits (FAO, 1997; Oakley and 
Garforth, 1997).  in the situation, extension through its 
educational programs can modify the attitudes of change 
resistant farmers.

The study indicates the significant and positive cor-
relations among the education levels and usage level of 
modern and enhanced irrigation methods.  A significant 
correlation (R = 0.204 at the 0.01 level) between the edu-
cational levels and trickle/drip irrigation has been found. 
While realizing the correlation coefficient of (R = 0.261 at 
the 0.01 level), the educated farmers showed their usage 
of enhanced irrigation practice namely “Valves controlled 
irrigation method”. Farmers that are more educated are as-
sumed to have a higher capacity to accept change and mod-
ern irrigation methods (Karami, 2006). other researchers 
have found that educational level of the rural community 
greatly influences the acceptance of extension advice and 
guidance (Anandajayasekeram et al., 2008; baig and Al-
dosari, 2013).

A negative significant correlations (R = -0.249 at the 
0.01 level; R = -0.126 at the 0.05 level), between the edu-
cational level and f lood irrigation methods established 
the importance of education. These negative correlations 
revealed that farmers with better education could make 
smart choices and adopt better options. According to 
Tollefson and Wahab (2012), most of the traditional ir-
rigation systems were located in areas where educational 
levels were low. Al-Shayaa (2011) found in Al-Medina 
area that about 67% farmers were well knowledgeable on 
the potential benefits of modern irrigation methods but 
for some reasons only 33% farmers were actually able to 
use them on their farms. A study conducted by Al-zaidi 
et al. (2013) revealed that farmers with higher education-
al levels exercised a positive attitude towards the innova-
tions. Findings of this study are also in agreement with 
the Akbar et al. (1990), rogers (1995) and Khan et al. 
(2009).  These researchers have also reported that farm-
ers with high education adopted the innovations read-
ily and had the positive implications on their behavioral 
change. They noticed that educated farmers are   more 
likely to adopt modern technologies due to their welcom-
ing attitudes for innovative ideas (Akbar et al., 1990; 
rogers, 1995; Khan et al., 2009). 

Recommendations

Based on findings of this study, the following recommen-
dations were developed:

extension education programs are to be developed and • 
implemented in order to enhance farmers’ adoption rates 
of modern irrigation methods.
Further studies could be carried out to investigate the • 
barriers of adoption of new irrigation method by farmers 

Table 3
Correlations between some socioeconomic characteristics of date palm farmers and the degree of their use of 
irrigation methods, using spearman correlation coefficient
independent variables Dependent variables Correlation coefficient (R)

Age Trickle/Drip irrigation
Flood irrigation (tree/basin)

-0.117*
0.173**

education
Trickle/Drip irrigation
Valves controlled irrigation
Flood irrigation (tree/basin)
Flood irrigation (trees/basin)

0.204**
0.261**
-0.249**
-0.126*

Years of experience Trickle/Drip irrigation -0.132*
Farm area Flood irrigation (trees/basin) -0.151*

*Correlations significant at p = 0.05
 **Correlations significant at p = 0.01
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and develop solutions to overcome these barriers to con-
serve limited water resources for obtaining Saudi sus-
tainable agriculture goals.  
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