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The study was initiated to evaluate how the irrigation water is being managed starting from the point of
diversion of water from the source till field application. Internal indicators such as conveyance
efficiency, water application efficiency, water storage and distribution efficiency and others related
parameters were considered. Measurement of inflow and out flow water, determination of soil moisture
before and after irrigation, field observation and collection of secondary data was done. The evaluation
result showed that the conveyance efficiency in 5km long canal was 64.25% while Field application
efficiency of the fields was very low 52.85%. The irrigation scheduling was irregular that it was in about
30-35 days whereas the normal should be in 20 days interval. The water storage efficiency of the soil
was good (94.96%). The deep percolation fraction was high, and reaches up to 47%.This show that high
amount of water is lost through deep percolation during field application and water conveyance. High
deep percolation and poor water management practices such as irregular irrigation schedule, over
application, etc were then observed to be contributing factors to low water use efficiency.
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INTRODUCTION

A reliable and suitable irrigation water supply can result in According to Rockstrom et al. (2003), irrigation

vast improvements in agricultural production and assure
the economic vitality. The availability of water varies
tremendously by region, and in some areas, it is very
scarce. Nevertheless, even with limited water supplies,
irrigation can vastly increase agricultural productivity and
is crucial to improving food security.

*Corresponding author Email: sos.zine04@gmail.com

accounts for about 72% of global and 90% of developing
countries water withdrawals. Hence, due to growing
irrigation water demand to meet the increasing food
security and increasing competition across water using
sectors, the world faces a challenge to produce more
food with less water. This goal will be realistic only if
appropriate strategies towards saving water are created
and followed.

FAO (1989) states that irrigated agriculture face a
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number of difficult problems in the future. One of the
major concerns is the generally poor efficiency with which
water resources have been used for irrigation. A relatively
safe estimate is that 40 percent or more of the water
diverted for irrigation is wasted at the farm level through
either deep percolation or surface runoff. However, these
losses often represent foregone opportunities for water
because they delay the arrival of water at downstream
diversions and because they almost universally produce
poor quality water. One of the more evident problems in
the future is the growth of alternative demands for water
such as urban and industrial needs. These uses place a
higher value on water resources and therefore tend to
focus attention on wasteful practices.

Sustainability of irrigated agriculture depends primarily
on efficient management of irrigation water; hence, it is
imperative to raise the performance of less productive
irrigation systems while sustaining the performance of
more productive ones. With these the paper evaluates
the existing water management practice in irrigated
sugarcane production at Wondogenet Woreda, Southern
Ethiopia with the help of selected indicators.

MATERIALS AND METHODS
Description of Study Area

Wondogenet is located in Sidama zone of the Southern
Nations, Nationalities and Peoples' Region, with a latitude
and longitude of 7°1'N38°35'E7.017°N 38.583°E and an
elevation of 1723 meters. The Wesha small-scale
irrigation scheme lies in Wendo Genet Woreda, Wesha
town, Shesha Kekele. It is located at about 18 km from
Shashemene, 1 km from Wesha town and 260 km from
Addis Ababa.

METODOLOGY AND DATA ANALYSIS

The climate data required for estimation of consumptive
water use of the crops was taken from National
Meteorology Agency, Hawassa regional station. Soil
samples from a depth of 0-30, 30-60 and 60-90 were
taken from selected farmers fields to study the physical
property of the soil. Soil augers were used to take
disturbed soil samples for texture analysis and core-
samplers were used to collect undisturbed soil samples
for soil moisture test. Soil infiltration characteristic was
measured by double ring infiltrometer installed in the test
fields. Finally, data collected were analyzed by using
CROPWAT software and Descriptive statistics were
used.

RESULT AND DISCUSSION
Measurement of soil physical properties

Physical properties of soils show that the soil textural
class for sand, silt and clay of the soil are 55.9%, 25.76%
and 17.66% respectively (Table1). With these soil's
textural class is dominated and sand. Percent sand takes
the highest proportion of the soil’s textural class followed
by silt and clay.

The soil bulk density for each depth was 1.26, 1.37 and
1.45 for field one, and 1.25, 1.32, and 1.53 for field two
respectively. The result agreed with bulk density increase
with soil depth.

The field capacity and permanent wilting point showed
variation with depth (Table1). The top layer of the soil has
higher value of field capacity and permanent wilting point
than its immediate layer. Therefore, to manage irrigation
water for sugarcane crop knowing rooting depth has a
significant role.

Total available water of the test fields was calculated by
using the method stated in equation 7. The calculated
TAW for field one and field two was 84 and 83mm depth
soil. This is the amount of moisture stored in the soil after
24hrs of irrigation (Table 2).

The application depth of irrigation water in the area

The application depth in the two test fields was estimated
after observing three irrigation events in each farm. In
field one, the farmer applied 86.1mm, 73.54mm and
79.54 mm of water at 1%, 2", and 3“ irrigation periods
respectively. This indicates that the farmer lacks
knowledge of water application depth and requires skill of
irrigation scheduling.

Application depth is one of important indicators in
evaluation of water management in every irrigation
systems. It is dependent on the physical characteristics of
the soil under irrigation. The depth of application per
irrigation is the amount of water added to the root zone in
one irrigation event. To determine the depth of
application, the soil’'s moisture content after 24hrs of
irrigation was tested by gravimetric method. The soil
moisture content in the soil is commonly expressed as
the amount of water (in mm of water depth) present in a
depth of one meter of soil. In this evaluation soil moisture
content to a depth of 90cm was tested. The soil moisture
content at the depths of 30, 60 and 90cm was tested.
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Figure 1 Map of the study area.
Table 1 Results of physical measurement of the sail
Field 1 Field 2
Soil depth (cm) 0-30 | 30-60 60-90 | 0-30 30-60 60-90
Percent Sand 58.5 57 54.2 58 48.7 53.9
Percent Silt 29.2 23.4 24.7 27.66 38 30.1
Percent Clay 12.3 19.6 21.1 14.34 13.3 19
Textural Class Sandy Sandy Sandy Sandy Sandy Loam | Sandy Loam
Loam Loam Loam Loam

Average Bulk | 1.26 1.37 1.45 1.25 1.32 1.43
Density (g/cc)
Field Capacity | 23.1 19.2 25.7 23.45 18.55 25.56
(Volume %)
Permanent Wilting | 14.6 15.7 16.9 14.85 15.56 16.34
Point (Volume %)
Total Available 84mm 83mm
Water (TAW)
Readily Available | 54mm 53mm
Water (RAW)

The application efficiency of irrigation water in the

area
Canal conveyance efficiency

The main canal is 2km long from the water source and
only 280m of the canal is lined with concrete. Secondary
and tertiary canals are also unlined (earthen canals). The
secondary canal is 1.25Km long and tertiary canal is

0.75Km long. The conveyance efficiency of the main
canal was found to be 73.79%, while conveyance
efficiencies of secondary and tertiary canals were 51.78%
and 41.66 respectively (Table 3). The lower conveyance
efficiency of secondary and tertiary canals could be due
to high infiltration rate of the soil. This also shows there is
high water loss in the scheme due to excessive
percolation. The field channels had relatively high
conveyance efficiency (89%) and this could possibly be
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Table 2 Table showing volume and depth of water applied

Test field Size of the | Irrigation Volume of water | Depth of applied | Mean depth of
field (m?) event applied (m%) water (mm) Da water stored in the
RZ (Rs) mm
Field 1 1% 79.33 66.683 31.4
1200 2o 62.25 51.875 32.24
3 47.6 39.66 30.21
Average 63.06 54.74 31.28
900 1 63.16 70177 24
Field 2 2" 46.5 51.66 23.25
3¢ 39.9 44.333 32
Average 49.8 55.39 26.41
Table 3 Evaluation of the water conveyance efficiencies of different canals
General soil Canal length ?;/r?;?ge ?;/r?;?ge Conveyance
Canal type type category (m) inflow (I/s) outflow (I/s) efficiency (%)
Main canal Sandy Loam 2000 22.4 16.53 73.79
Secondary canal Sandy Loam 1250 16.8 8.7 51.78
Tertiary canal Sandy Loam 750 15 6.25 41.66
Flo
Field channel Sandy Loam 1000 22w (I/s) C119.75anal 89.77
Average 64.25
Table 4 Depths of water applied (Da) and stored in the root zone (Ds) of each field
Test field Size of the | Irrigation Volume of | Mean depth of | Application efficiency
field (m?) event water applied | water stored in the | %
(mm) RZ (Rs) (mm)
1 79.33 31.4 39.58
1200 2o 75.25 38.24 50.81
Field 1 3" 72.4 30.21 41.72
Average 63.06 31.28 44.03
900 1% 63.16 38 60.16
2" 56.5 35.25 62.38
Field 2 3 51.2 32 62.5
Average 56.95 35.08 61.68
due to short length of the furrows. The overall Depth of water added to the root zone

conveyance efficiency of the scheme was then found to
be 65.1%.

Application efficiency (Ea)

The application efficiency of the scheme was calculated
by the following equation

= x 100
. Depth of water applied to the field(cm)

The application efficiency found in the range of 44.03%
and 61.68% for field one and two respectively with
average value of 50.32% (Table 4). Since the area



Table 5 Water storage efficiency of the fields (Es)

Yewendwosen and Zinabu 061

Test field Mean depth of moisture stored in Water storage efficiency (Es) %
the root zone (mm)
94.72
Field 1 31.28
95.2
Field 2 26.4
Average 28.84 94.96

Table Total depth of applied water and water lost as runoff

Test field Depth of water applied(mm%) Depth of runoff observed(mm) Tail water
Field 1 54.74 25.5 0.456
Field 2 55.39 5.07 0.09
Average runoff ration 0.27
Table 6 Fraction of water lost as deep percolation
Test field Application efficiency, Tail water ratio (%) Deep percolation
Ea (%) fraction,DPF (%)

Field 1 59.5 0.456 47

Field 2 61.21 0.09 33.4

Average DPF (%) 40.2

practiced traditional irrigation schemes there was low
the
conclusion of Solomon(1998) and Keller(1992), the water

application efficiency, however according to

application efficiency of the command area was below
acceptable.

System adequacy (storage efficiency of the fields)
(Es)

The evaluation of water storage efficiency for selected
test fields was done based on the mean value of three
irrigation events observed. The result show that the
average water storage efficiency for the scheme is
94.96%(Table 5). According Ley and Clyma (1981), the
potential achievable value of water storage efficiency for
furrow irrigation is 85-100%. Therefore, it is possible to
say that the water applied would successfully met the
root zone moisture content at field capacity.

The distribution uniformity of irrigation water in the
area

Distribution uniformity is the most commonly used
uniformity index in surface irrigation application. The soil
moisture stored at the effective root zone of the crops
tested for field one and two were 91.25% and 86.16%
which is below 100% and show entire field receives non-
uniform depth of water. However, the values of DU found
in this study fall within the acceptable limits, which is set
by FAO to be 80% (FAO, 1989). The DUs are better than
the value of 70 % that was found by Pitts et al. (1996) in
the irrigations systems of Western United States.

Irrigation water losses of the area

Tail water ratio

The amount of runoff coming out from the fields after
irrigation was measured by bucket of known volume
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installed in at the end of each furrow. The observation
results show that, less amount of water lost from field 2
than field 1. But relatively large amount of water was
observed to be lost from field 1 and this could possibly be
due to the large amount of water being applied to the
farm.

During the three events of irrigation, field one received
average of 251mm water while field two received only
96mm. The depth of water applied to the fields varied
because of the slope of the field.

Deep percolation fraction (DPF)

The runoff collected from the fields and application
efficiencies of each field were used to calculate the deep
percolation fraction of the fields. As it can be seen from
the table above the water lost through deep percolation
from field 1 is greater than that of field 2.

As a matter of fact that field 1 is located near the
source of irrigation water, it receives high amount of
water per irrigation event with short frequency. However,
farmers at downstream part of the scheme tend to use
the available water to more effectively than those in
upstream as the amount of water reaching the command
area is decreased due to percolation loss.

Crop Water Requirement

The amount of water needed by the sugarcane crop was
calculated using CROPWAT computer model. The
average ETo of the area was found to be 4mm/day. The
Kc values for sugarcane were standard for each growing
season. Therefore,

ETc = ETo x Kc (Allen et al. 1998):

This study was undertaken in a field planted with ratoon
sugarcane and the total ETo during the growing period of
420 days was 1430 mm and total estimated water
requirement was1453mm. the result show that
sugarcane have different water requirement at different
growth stage.

Water management practices of the farmers and
related problems

During this field evaluation, the interval of irrigation by
which the farmers were irrigating was not fit with actual
irrigation scheduling which lead the farmers to loss water.
Therefore,

Scheduling of irrigation has to be based on the readily
available moisture (RAM) content of the soil.

CONCLUSION AND RECOMENDATION

This study was initiated to evaluate the trend of irrigation
water management in Wesha Soyema irrigation scheme
and to identify the gaps. The major problem in this
scheme is poor management of irrigation water.
Therefore, the amount of water applied during the crop’s
growing period was more than the crop’s requirement,
which indicates that much amount of water is being
wasted due to poor irrigation water management practice.
With this great effort should be made to minimize water
loss from canals.
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