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ABSTRACT

Drip irrigation is one of the most efficient methods of water use for crop production. Family
drip systems are suitable for small land areas ranging from 10-2000 m? to irrigate horticultural
crops. The system is a complete drip irrigation unit. It operates by gravity from a tank placed one
meter high. It is a closed pipe-gravity system, and solid seasonal installation, for growing
vegetables, flowers and other horticultural crops on flat or minor slope land. This experiment was
established to evaluate a family drip system in comparison with surface irrigation for onion
production under north Kassala conditions (Talkouk Locality). The results indicated that family
drip system saved irrigation water by 67% and 59%, and increased the total yield of onion by 43%
and 34% in sites one and two, respectively, as compared to local surface irrigation. The highest
irrigation water productivity (2.98 and 2.73 kg/m®) was obtained under family drip system and the
lowest values were 1.25 and 1.28 kg/m® under surface irrigation in sites one and two, respectively.
Moreover, the family drip system scored higher net return and benefit cost ratio compared to the
surface irrigation system.

INTRODUCTION

In the dry lands, water deficit is the most important factor limiting crop production. When
irrigated, these areas may have a high yield potential because of the high solar radiation, favourable
day and night temperatures and low atmospheric humidity, conditions that decrease the incidence
of pests and diseases compared to areas in temperate zones (Sijali, et al., 2009). In recent years,
there has been growing concern about the performance of conventional irrigation systems. The
poor performance of irrigation projects seems to have contributed to stagnation in new irrigation
development (Sijali, 2001). Drip irrigation can apply water precisely and uniformly at high
irrigation frequency compared with furrow and sprinkler irrigation (Hanson and May, 2007).
Mohammad et al. (2010) found that the drip and sprinkler irrigation methods were more effective
and efficient than surface irrigation for improved land productivity. In the Sudan, drip irrigation
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has not yet been used on a large scale for crop production. However, it is used in greenhouses and
privately owned farms and gardens. Abdalla, (2003) surveyed some areas in the Sudan, which are
adapted to drip irrigation to produce valuable crops.

The family drip system is a new technique used for irrigation of small and medium plots and
backyard gardens or greenhouses of different shape and sizes from 10 m2 up to 2000 m?, to grow
vegetables, orchards, fruit trees and row crops. The system being gravity-based does not require
any energy source for its operation. It is suitable for all types of soils, climates, water sources flat
land or slight slopes. It is used by smallholders including those having no previous experience with
drip irrigation.

In Kassala State, due to climate changes, water scarcity, reduced land units and the problems
of ground water, the family drip irrigation may be the solution among small scale farmers. For
smallholder farmers, drip irrigation provides a means of maximizing returns of crop land by
increasing the economic biomass production per unit of water and increasing cropping intensity.
Vegetables are the main provider of vitamins, minerals and other microelements that play vital
roles in mitigating food insecurity, malnutrition and poverty. The objective of this study was to
install a family drip system and evaluate its efficiency in small areas and compare its performance
with surface irrigation.

MATERIALS AND METHODS

The experiment was carried out at two villages of Talkok Locality under north Kassala
conditions during 2013. The climate of the area is semi-arid with most of rainfall falling between
July and October. The soil type is silt loam to silt-clay loam in texture. This experiment was
established to evaluate a family drip system in comparison with local surface irrigation for onion
production under north Kassala conditions (Talkouk Locality). A family drip system was
installed. It consisted of a filter (12mm diameter), sub main (16mm diameter), drip lines (13mm
diameter) connectors and end plugs (Fig.1). The system works with 1m high tank (20 liters
capacity). The system was installed and tested to irrigate an area of 10 m?. The quantities of water
applied and irrigation water productivity in both irrigation systems were evaluated by numbers of
containers. The plot size of surface irrigation was 10 m?, of 5 parts each one was 2x1m. The water
was brought by donkey from a well 100 meter far from the experiment site. In family drip system,
the tank was refilled manually. Irrigation was applied every day in the family drip system while in
local surface irrigation it was applied every 3 days.

Onion (Baftem) was transplanted on the first week of October 2013 and harvested in the second
week of February 2014. All the required horticultural practices were carried out as recommended
by Agricultural Research Corporation (Mohmed, 1995). The recommended fertilizer dose was
added through fertigation in family drip system and manually in the local surface irrigation.

The measured parameters were; onion yield, water applied and water productivity as the ratio
of the crop yield to seasonal water applied according to Al-Jamal et al. (2001).

Benefit cost ratio analysis, as described by CIMMYT (1988), were used to evaluate the
profitability of a family drip system compared to surface irrigation based on the field information
and data collected.
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Figure 1: Components of family drip system.

RESULTS AND DISCUSSION

Total yield of onion

Results showed significant differences in total yield of onion at both locations (Table 1). The
higher yield ranged from 26.2 to 28.6 ton/ha under family drip system in the two locations
compared to 19.5 and 20 ton/ha under local surface irrigation. For the family drip system, the
percentage increase in total yield was equal to 43% and 34% in sites one and two, respectively, as
compared to the local surface irrigation. These results revealed that higher yields were obtained
under family drip irrigation as compared to local surface irrigation. Shashidhara et al. (2007)
reported that drip irrigation increased yield of banana by 5.9% and 3.5%, respectively, compared
to surface irrigation. On the other hand, Raina et al. (1998) reported that drip irrigation gave 49.5%
higher yield than the surface irrigation in pea crop.
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Table 1. Total yield of onion (kg/ha) of family drip system and local
surface irrigation system.

Location one Yield (kg/ha)
Family drip system 28600
Surface irrigation system 20000
SE 871.9
T. value 23.6

*

Significance level
Location two

Family drip system 26200

Surface irrigation system 19500

SE 506.2

T. value 321
*

Significance level
* indicated significance at P< 0.05.

Total water applied for onion

The quantity of water applied to onion was 9600 m3ha under family drip system in both
locations compared to 16000 m® ha and 15238 m?/ha for local surface irrigation in location one
and two, respectively. Therefore, the percentages of applied water saving by family drip system
were 67% and 59% for the location one and two, respectively, as compared to local surface
irrigation. Similar results of irrigation water saving by drip irrigation system were reported by
Khalifa et a/. (2013) who reported that a drip irrigation system with 100% and 120%
of ETc increased the total yield of banana crop by 23% and 34% in sites one and two, respectively,
compared to surface irrigation. On the other hand, a saving of water up to 50% by drip system as
compared to surface method was reported by Bashour and Nimah (2004).
Irrigation water productivity (WPirri) for onion

With drip irrigation system, productivity was maximized because there was no evaporation or
runoff. Generally, our results indicated that the highest irrigation water productivity (2.98 and 2.73
kg/m®) was obtained
under family drip system and the lowest values were 1.25 and 1.28 kg/m? under surface irrigation
in sites one and two, respectively (Fig.2). The percentage increase in irrigation water productivity
equal to 238% and 213%
in sites one and two, respectively, as compared to the local surface irrigation. These results are in
agreement with those reported by Khalifa (2012). Narayanamoorthy (2003) reported that the
water saving due to drip method of irrigation was 47% for sugarcane and nearly 30% for banana.
Moreover, Sharmasarkar et al. (2001) reported that the amount of applied irrigation water with the
drip system was lower than that applied by surface irrigation.
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Figure 2. Irrigation water productivity (WPiri).

Economic analysis for onion

The results of the economic analysis revealed that the family drip system had the highest benefit
cost ratio compared to the surface irrigation system in both locations (Table 2). These results
indicated that the fixed cost was higher in family drip irrigation but associated with sustainable
yield over the long run. These results are in agreement with those reported by Basavarajappa et al.
(2010) who found that drip irrigation had higher benefit

cost ratio as compared to surface irrigation. Moreover, Shashidhara et al. (2007) found that drip
irrigation had higher benefit cost ratio as compared to surface irrigation.

Table 2. Crop budget analysis and benefit cost ratio of family drip system and local surface
irrigation system.
Treatments Yield Gross Variable Gross Fixed Total Net Benefit
(kg/ha) return cost  profit cost cost profit cost ratio
(SDG) (SDG) margin (SDG) (SDG) (SDG)

FDI

L1 28600 85800 22814 62900 34286 57100 28614  1.50
L2 26200 78600 22457 56114 31429 53886 24686  1.46
Sl

L1 20000 60000 19000 41000 24000 43000 17000 1.40
L2 19500 58500 18167 40405 23429 41595 16976  1.40

FDI = family drip irrigation, L1 Location one, L2 Location2.
Sl= Surface irrigation.
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CONCLUSION
Family drip irrigation system for small area in north Kassala State proved to be of significant
value for the improvement of the livelihood of rural people compared to currently used surface
irrigation system.
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