RESULT AND DISCUSION

Data sampling and analytical procedures

Sampling producers and materials

A reconnaissance survey was done in the selected zones of Oromia Region, East Hararge , West
Harage , East Shewa, Arsi and West Arsi, Guji and West Guji, and Borana of potential irrigation
schemes, In view of that, areas which have salt suspected potential areas of around a total 22 SSI
scheme and 9 ground water irrigation site were selected . A total of 476 and 54 soil samples and
water samples, were collected respectively from all schemes and ground water potential area.
Generally parameter for determination of soil and water quality were assessed to categorized current
severity status of irrigated schemes soil and irrigation water, were tested at IQQO laboratory batu
soil research and other calculated parameters used . The samples were collected according to
specified distance of each pit by classifying depth 0-30, 30-60, 60-90 and 90-120 cm from each point
from grid based classification. Materials used for sampling were; bottle, plastic bag, hoe, meter,
shovel, GPS, weighing balance, measuring tape.

General information about the schemes/primary

» The generally topography and slope of the schemes was falls/characterized as Mounty, scattered
volcanic cones and creators, almost flat to gentle slope and the scheme in between mountain.

» Agro-ecological of the scheme was lowland with dry hot climatic condition midland,

» The dominant crop /vegetables were: cereal (maize, wheat), haricot bean, coffee, tomato pepper,
onion, head cabbage, Ethiopian cabbage, maize was also cultivated at near to main season as to
reach supplementary irrigation. In addition to those crop recently introduced wheat under
irrigation was cultivated. The other major crop under rain-fed cultivation was sorghum as stable
food crop.

Table 1:  Potential capacity and agro ecologies of selected scheme of Oromia Region

Zone name Scheme Actual Year of start | household Agro-ecology
irrigable area | irrigation using the
(ha) scheme
Guji Zone Ababa 54 1989 96 Midland
WG(Bitata) 40 2007 160 Mid-land
Gidabo 400 2010 200 lowland
WG(Warabele 1) 200 2003 800 Lowland
West Guji Zone WG(Warabele 11) 200 2003 800 Lowland
Arsi Watero dino 400 1998 377 Lowland
Mada gudina 157 2002 325 Lowland
Sheled 75 - 277 Lowland
Gologota 900 1998 893 Lowland
Arsi Bosha 1 100 1989 263 Mid-land
Kambaru ljara 210 2002 265 Lowland
Abdi boru 125 2002 240 Lowland
Borana Qadalle 289 2007 275 Lowland
Gowa 85 1988 75 Lowland




Sabogo (GW) 145 2008 575 Lowland
Sabbaa 105 1996 175 Lowland
Bule koloba 189 1998 875 Lowland
Arganne 75 2009 200 Lowland
East Hararge (Haro adi) (GW) 352.6 - 745 Mid Land
Tuji gabisa (GW) 1141.5 - 3591 Mid Land
Dhoma 292 542 1993 Mid Land
West Hararge Kase hija 389 1993 542 Low Land
Hargeti 500 1998 370 Lowland
Dire Dawa City Dujuma 120 2002 130 Lowland
Administration
Harari Region Erer dodota 50 - 70 Lowland
East Shewa Yeka Lelisa 159 1992 210 Lowland
Lucha Denbel (GW) 12 2013 16 Lowland
Dodo Kenteri 3 2001 12 Lowland
Gola 185.25 1972 600 Lowland
Galcha (GW) 85 1980 172 Lowland
Dire Sade (GW) - - Lowland

Source: zone assessment result: GW- indicates ground water user micro watershed site

Fig. 1: Map location of sample collection site

Irrigation Water Quality of SSIS Selected Oromia Region

Field work procedure
During field work on spot data like, Primary data: Well depth (m), tem (°C), water pH, geographic
locations (Alt., Lat., and Long altitude were recorded using total station with association of GPS to
locate local bench marks of individual sample. In order to interpolate soil salinity and water quality
sample of the study area, the map Sampling was carried out using pre-cleaned plastic. For laboratory
analysis was accomplished at IQQO, soil laboratory for relevant parameters used to evaluate area. To




determine ESP: Sodium (Na*) and potassium (K*), Calcium (Ca?*) and magnesium (Mg?*) and other
parameter result were described as follow:

SAR (Sodium absorption ratio): Sodium adsorption ratio (SAR) is the effective factor or parameter
used for ascertaining the suitability of water for irrigation purposes. It is the proportion of sodium to
calcium and magnesium, which affect the availability of the water to the crop (Obiefuna and Sheriff,
2011). The sodium adsorption ratio (SAR) both result collected from scheme water and ground
sample indicates only 74.1% , 3% and 23% categorized under sever or not used as irrigation,

moderate and normal range according to FOA paper 29.

Table 2: SAR of water irrigation range in percent of Oromia Region selected SSIS and ground water

Range Potential irrigation water quality problem No sample f | Coverage in (%)
SAR <3 Normal 7 23
3t06 Slightly moderate 1 3
>9 Sever 23 74
Total sample 31 100
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Chart 1: Combined result of SAR and ECw of water sample of Oromia SSIS Water

SAR is an indicator of the degree to which irrigation water tends to enter into cation-exchange
reactions in soil. Sodium replacing adsorbed calcium and magnesium is a hazard as it causes damage
to the soil structure and the soil becomes compact and impervious (Raju, 2007).

Electrical conductivity (EC): ECy of water is defined as the capacity of water to transmit the electric
current. It depends on the dissolved ions in the water and their charge and movement. Because it is a
good solvent, water dissolved mineral salts in the form of ions, which hold the electric current due to

ionic conduction. The lab result of study area of oromia region of selected scheme and ground water



indicated that ECw falls 2.78%, 25% and 72.2% L.ittle or no hazard to crops (acceptable), Increasing
hazard (intermediate) and Severe hazard (excessive) Appendix Table 2 ; Table 3).

Table 3: Water ECy range in percent coverage of Oromia Region selected schemes

ECw range | Degree of severity No of samples | Percentage (%)
<0.75 Little or no hazard to crops (acceptable) 1 2.78
0.75t3 Increasing hazard (intermediate) 9 25.00
>3 Severe hazard (excessive 26 72.22
Total sample taken 36 100

The pH of the irrigation water varied from 7.59 to 8.82 and 7.60 to 8.48 at scheme and ground water
sample sites, respectively. According to Bryan et al. (2007), irrigation water quality of the study area

classified as slight to moderate and severe potential irrigation problem with regard to pH

Table 4: Water pH range of selected SSIS Oromia Region in percent coverage

Water source No. sample Percentage pH range
Flood diversion 3 8.3 Min Max
Ground water 13 36.1 6.75 7.88
River diversion 20 55.6 7.08 7.95
36 100.0 6.36 8.00

2. Soil Characteristics of Selected SSIS Oromia Region

2.1. Soil pH of Selected SSIS Oromia Region

PH was analyzed in water suspension with soil to water ratio 1:2.5 by pH meter. Accordingly the soil
reaction from saturated paste extract (pH) of the soil profile and soil surface were drawn in the
following paragraph sequentially stated.

The analytical results of soil reaction from saturated paste extract (pH) of the soil profile ranged from
6.22 to 8.73 with an average value of soil surface 7.42 collected at different schemes of East and west
Hararge, Dire Dawa and Haromaya Schemes. The soil reaction from saturated paste extract (pH)
value of soil profiles slightly increased with increasing profile depth but, slightly decreasing with
increasing profile depth Dhoma scheme, except at the depth of 90-120 cm.

Of the six surveillance conducted Borana zone schemes four of them are slightly increasing in
saturated paste extract (pH) value with increasing soil profile depth but two them namely, Saba and
Bule korma decreasing with increasing soil profile depth. Accordingly, max and min saturated paste
extract (pH) (7.91 and 5.17) were recorded at Bule korma and Saba schemes respectively. From the
analyzed soil surface collected of different schemes of Borana zone (Sabogqo, Qadalle, Saba,
Arganne, Jirarsa and Bule koloba), 6.71 saturated paste extract (pH) average were calculated.



The analytical results of soil reaction from saturated paste extract (pH) of the soil profile ranged from
7.14 to 10.3 with an average value of soil surface 8.27 collected at different schemes of East Showa
and west Arsi of Schemes. Of the eight selected schemes in both zones six of them are slightly
increasing in saturated paste extract (pH) value with increasing soil profile depth but two them
namely, Makdela and Lucha Dembel decreasing with increasing soil profile depth.

Among the analyzed soil profile of selected schemes, three of them are somewhat increasing in
saturated paste extract (pH) value with increasing soil profile depth but Bitata decreasing with
increasing soil profile depth. The max and min saturated paste extract (pH) of the soil profile ranged
from 7.76 to 6.24 with an average value of soil surface 9.76 were recorded (Appendix Table 1).

The saturated paste extract (pH) value of many schemes was slightly increasing with increasing soil
profile depth but not for Kanbaro, ljara and Abdi Bori, which is not sequentially increasing or
decreasing with increasing soil profile depth. The max and min saturated paste extract of pH ranges
9.66 and 6.31) were recorded at Sheled and Abdi Bori schemes respectively. From the analyzed soil
surface collected of different schemes of East Arsi zone (Bosha, Sheled, Waterodino, Golgota,
Kanbaro ijara, Madaguddina and Abdibori), 6.71 saturated paste extract (pH) average were
calculated.

2.2 Salt concentration (ECe)

The soil electrical conductivity (ECe) of Erer dodota, Haramaya Haro-adi, Dhoma, Dujuma, Harget,
Sabba, Jirarsa, Mekdala, yeka lelisa, Malima, Dire sede, Ababa, Bitata, Warabele | and Golgota
schemes were non-saline which were in the range of 0-2 ds m™, whereas Kase hija, Saboqqo, Lucha
Denbel, O/ Wedera, mikael, Gola, Gidabo, Warabele Il and Sheled were slightly saline which were
under the range of 2-4 ds m™ (Table 5). According to (Table 5), Haramaya Tuji gebisa scheme,
Bosha scheme, Waterodino scheme and Kanbaro ijara scheme were revealed moderately saline soil
with the soil electrical conductivity (ECe) range of 4-8 ds m™.. As laboratory result showed the ECe
of Saboqqo, Galcha, Madaguddina and Abdibori schemes were strongly saline.

Table 5. Soil salinity distribution with respect to soil electrical conductivity (ECe) Oromia region

Standard ECe of Description potential | Frequency (ECe) | Total Coverage in (%)
soil level in (ds/m) | problems of samples
- Non saline 125 73.5
2-4 Slightly saline 18 10.6
4-8 Moderately saline 16 94
8-16 Strongly saline 7 4.1
>16 Extremely saline 4 24
Total samples 170 100

The highest electrical conductivity (>16 dsm™) was recorded under Qadale and Arganne schemes,

which is in range of extremely saline. According to Shahid 2013, report the increasing the soil salinity




cause Loss of biodiversity and ecosystem disruption, Declines in crop yields, Abandonment or

desertification of previously productive farm land, Increasing numbers of dead and dying plants.
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Increased risk of soil erosion due to loss of vegetation, contamination of drinking water, roads and
building foundations are weakened by an accumulation of salts within the natural soil structure,
Lower soil biological activity due to rising saline water table. Generally the electrical conductivity
(ECe) of soil samples analyzed ranged from 0 to 23 dsm™ with an average value of 2.46
dsm™ (Appendix Table 1). According to the limit set by USSL Staff (1954), 73.5% of the total
samples were classified as non-saline, 10.6% of the samples were classified as slightly saline, 9.4%
of the samples were classified as moderately saline, 4.1% of the samples were classified as strongly

saline and 2.4% of the samples were classified as extremely saline soils (Table 5).

2.3. Soil Exchangeable Sodium Percentage (ESP) of Selected SSIS Oroimia Region
The Average exchangeable sodium percentage ranges from Out of all collected samples from 33

scheme of the region , about 9.4% classified as saline soil , 5.9% saline sodic soil , 33% sodic soil and
51.7% non-saline soil respectively. The level of salinity showed an increasing trend across the horizon,

especially from 60-120 cm (Table 6).

Table 6: Salinity status percentage ESP of selected SSIS Oromia Region

No Classification  of soil | Frequency | Total in % | Remarks
salinity the region samples
1 Saline 16 9.4 It is better to revise the laboratory result of
2 Saline sodic 10 5.9 Some scheme like Dire dawa Hargeti, Jirarsa,
3 Sodic 56 33 Qadale, Saboqo ,bitata, Ababa, warabele-I
4 Non saline 88 51.7
Total 170 100

3. Amendment option for Saline, saline-sodic and sodic soil of the selected schemes in Oromia
3.1. Leaching:

The most effective procedure for removing salts from the root zone of soils & often accomplished by
ponding fresh water on the soil surface and allowing it to infiltrate. Leaching is effective when the
salty drainage water is discharged through subsurface drains that carry the leached salts out of the
area under reclamation. It may reduce salinity levels in the absence of artificial drains when there is
sufficient natural drainage, i.e. the ponded water drains without raising the water table. Leaching
should preferably be done when the soil moisture content is low and the groundwater table is deep.
The actual choice will however depend on the availability of water and other considerations. Leaching

is best accomplished during the summer months because this is the time when the water table is



deepest and the soil is dry. This is also the only time when large quantities of fresh water can be

diverted for reclamation purposes.

Quantity of water for leaching: To have a reliable estimate of the quantity of water required to
accomplish salt leaching initial salt content of the soil, desired level of soil salinity after leaching,
depth to which reclamation is desired and soil characteristics are major factors that determine the

amount of water needed for reclamation.

3.2. Gypsum application

Gypsum help to reduce swelling and dispersion of the soil through two mechanisms. (i) Gypsum
slightly increases the salinity of the soil solution, and hence reduces swelling. The same effect can be
seen when using saline bore water, but this often contains high levels of sodium and chlorine that are
toxic to plants. (ii) Calcium from the gypsum will swap with the sodium that is held on the clay
surfaces. Sample calculation for gypsum requirement, (example) if a soil has a CEC of 20 meq per
100 grams and 30% ESP, there would be 6 meq per 100 gram of soil. Thus, 10.2 tons of gypsum (6
x 1.7) per acre would be required to reclaim this soil. Care should be given to avoid calcareous soils
formation that may cause soil will effervesce and give off carbon dioxide and form bubbles because
of the chemical reaction. On case of selected scheme of oromia region, like bosha, , gola, galcha, kase
hija, warable-1 and many of schemes falls under sodic soil and some were saline sodic hargeti, dire

sade, therefore the management option tends gypsum recrimination

3.3.Drainage

3.3.1. Surface drainage:

In surface drainage, ditches are provided so that excess water drained off before it enters the soil.
However, the water intake rates of soils should be kept as high as possible so that water which could
be stored will not be drained off. Field ditches empty into collecting ditches built to follow a natural
water course. A natural grade or fall is needed to carry the water away from the area to be drained.
Field ditches used to discharge water into collecting ditches should be laid out parallel to each other

20 to 60 m apart. They should be 30 to 45 cm deep depending upon the depth of the collecting ditch.

3.3.2. Subsurface drainage



If the natural subsurface drainage is insufficient to carry the excess water and dissolved salts away
from an area without the groundwater table rising to a point where root aeration is affected adversely
and the groundwater contributes appreciably to soil salinization, it may be necessary to install an
artificial drainage system for the control of the groundwater table at a specified safe depth. More or
less many of scheme saline

Open ditches: Open drainage ditches are advantageous for removing large volumes of either surface
or subsoil water from land and for use where the water table is near the surface and the slope is too
slight for proper installation of tile drains. Where subsurface tile drains are uneconomic or physically
impossible, as in many heavy clay soils and where the topography is nearly flat, open drains may be
the only practical means of draining the land. Carefully applied to avoid formation of soil compaction
as used as difficult machinery. Accordingly some micro watershed Haro adi, Tugigebesa, of
Haramaya lake watershed area

Mole drain: these are channels left by a bullet shaped device pulled through the soil, they have been
used successfully for shallow subsurface drainage of heavy clay soils in many, relatively humid, parts

of Europe but have been found impractical with soils of coarser texture.

Subsurface drains: These include any type of buried conduit with open joints or perforations that
collect and convey excess water from the soil. The conduits may be made from clay, concrete, plastic
or other synthetic material but clay and concrete tiles have been the most widely used. Clay tiles are
generally manufactured in 30 and 60 cm lengths and have an inside diameter of 10 to 25 cm.

Bio-drainage: The use of vegetation to control water fluxes in the landscape through
evapotranspiration. Adequate disposal of drainage waters to avoid contamination of receiving water

and the environment.

Conclusion and Recommendations

The irrigation water quality result indicates low water quality rage especially ground water shows
under quality of irrigation. Generally the result indicated that there was potential irrigation water
quality problem; i.e. from collected water samples the laboratory result, of SAR and ECy falls as 74%
and 72. 22% under Sever and hazardous for plant growth. Therefore schemes irrigation water almost
above 75% of the scheme required technology for amending like Electromagnetic apparatus and other
for dissociation cat-ion and inion of water before Appling into the field. Other technology like
improve ways of irrigation method, using salt love crop is variety important for rapid and short term
solution.



Soil Salinity and Sodicity affect the productivity of irrigated lands and pose one of the major
environmental and resource-related challenges facing the world today. Sustainability of irrigated
agriculture depends on the productivity of the soil and water resources. However, these resources are
threatened by salinity to varying extent and severity on the irrigation schemes of Oromia region.
Expansion of salt affected soils in the irrigation schemes is increasing as a result of recent irrigated
agriculture intensifications. Unscientific cultivation practices and soil degradation by salinization and
sodification alter the physico-chemical properties of the soil, reduce infiltration rates, increase the
surface runoff, and significantly reduce agricultural yield. Salinity and Sodicity affect the underlying
aquifers through the leaching of salts, contaminating groundwater both locally and regionally.

Lack of appropriate agricultural management strategies towards proper irrigation water management
and non-sufficient use of ameliorative and drainage facilities (leaching) has resulted in salinity.
Moreover, sources from the parent material have also intrinsically saline nature that caused the
salinization of soil and water resources in the irrigated agriculture. The management of saline and
sodic soils requires several resources and strategies, including the usage of non-saline or less saline
water for irrigation, development of proper drainage facilities (artificial drainage), inorganic or
mineral amendments, the addition of soil reclamation like gypsum, and cultivation of salt-tolerant
crops. Large-scale land reclamation projects and the adoption of modern methods of water application
could partially or solely inhibit the risk of salinity hazards.

Additionally, it’s equally important to quantify the ecological, agricultural, and socio-economic
impacts of soil degradation due to salinity/Sodicity and develop innovative technologies to efficiently
manage and mitigate the hazardous effects of salinity and Sodicity on soil and groundwater for
sustaining future food and water sustainability. Use of appropriate agricultural management strategies
towards proper irrigation water management in the region. Modern technological solutions such as
magnetic apparatus are imperative in area of poor irrigation water quality. Sub surface drains, are
required for soils with poor internal drainage and a high water table. A multidimensional community
based salinity management strategy on the basis of awareness creations and creating a sense of
ownership could possibly be useful for over whelming developments of the irrigated agriculture.
Awareness creation on farmers, extension workers and relevant stakeholders could help to address
salinity effects through proper land and irrigation water management strategies in the irrigation
schemes. Moreover, policy makers can consider salinity effects side by side with the developments
of irrigated agriculture in the region.

APPENDIX Table

Appendix Table 1: Laboratory result of soil samples of Oromia Region selected schemes

Scheme Profile depth Mmhos/cm | pH Exchangeable base soil
Name at 25°C meq/100g soil mI/100g soil
ECe Na* K* Ca** Mg? ESP (%)
Erer dodota | Surface Composite 0.65 7.46 1.04 1.39 33.67 3.00 2.68
0-30 0.36 6.23 0.48 0.17 13.63 15.30 1.58




30-60 0.45 6.22 0.81 0.58 23.37 9.26 2.35
60-90 0.56 6.43 0.82 0.98 27.67 8.87 2.04
90-120 0.51 6.77 0.78 0.96 27.53 8.87 1.90
Kase hija Surface Composite 3.01 8.06 11.85 0.95 29.00 4.83 22.93
0-30 0.24 7.74 1.37 0.70 16.83 4.83 57.50
30-60 0.19 8.01 1.06 0.73 30.17 5.17 49.62
60-90 0.19 8.19 0.98 0.68 24.33 3.50 53.20
90-120 0.20 8.19 0.93 0.77 25.33 2.33 57.66
Haramaya Surface Composite 0.59 8.26 0.67 0.82 31.00 6.50 1.70
Tuji gebisa | 0-30 5.24 8.73 14.40 0.79 27.50 6.25 27.33
(GW) 30-60 5.54 8.48 14.45 1.10 32.00 4.00 27.60
60-90 3.97 8.16 4.06 0.79 20.00 6.50 13.19
90-120 1.64 8.24 4.25 1.01 24.00 4.75 12.19
Haramaya Surface Composite 0.84 17.42 2.50 0.50 5.50 4.00 40.05
haro-adi 0-30 0.91 8.07 1.76 0.48 22.00 1.50 11.14
(GW) 30-60 0.68 7.35 1.36 0.40 7.25 2.75 11.69
60-90 0.89 8.31 1.64 0.39 10.25 2.50 11.11
90-120 0.87 8.31 1.57 0.36 8.75 1.75 12.60
Dhoma Surface Composite 1.11 8.09 3.56 0.64 27.67 4,17 10.08
0-30 1.30 8.31 4.32 0.73 33.67 5.00 8.17
30-60 1.76 8.16 5.86 0.63 29.33 4.17 13.74
60-90 1.44 8.19 6.45 1.04 27.33 5.17 15.40
90-120 1.10 8.11 3.00 0.87 29.83 5.17 7.56
Dujuma Surface Composite 1.15 8.43 2.61 1.26 31.33 5.67 6.21
0-30 0.92 8.35 1.45 1.04 32.50 4.83 3.68
30-60 1.13 8.37 2.18 0.84 32.67 5.67 5.26
60-90 1.01 8.49 2.27 0.81 28.67 6.50 5.69
90-120 0.96 8.32 1.45 1.22 32.25 7.00 3.49
Surface Composite 1.11 8.44 1.11 0.82 36.00 4.00 2.64
Hargeti 0-30 1.30 8.25 2.55 0.79 26.77 6.50 6.25
30-60 1.76 8.36 3.26 0.74 26.70 10.43 7.51
60-90 1.44 8.27 2.05 1.03 31.70 7.02 4.56
90-120 1.10 8.30 1.32 0.81 31.33 6.08 3.33
Saboqqo Surface Composite 1.63 6.29 2.78 2.94 52.77 14.16 3.64
(GW) 0-30 1.08 7.25 10.63 1.82 58.1 3.8 14.3
30-60 1.12 7.53 15.06 1.43 59 2.9 19.21
60-90 12.34 6.99 17.34 1.46 66.6 7.6 18.65
90-120 10.63 7.55 19.05 1.14 109.5 2.9 14.37
Sabba Surface Composite 0.38 6.46 0.5 1.5 114 2.9 3.07
0-30 0.35 7.82 0.65 0.73 5.9 7.84 441
30-60 0.28 5.17 0.72 0.31 6.7 3.8 6.24
60-90 0.31 5.21 0.69 0.78 8.6 3.8 4.97
90-120 0.42 5.36 1.26 3.84 22.8 8.6 3.45
Qadalle Surface Composite 4.63 7.28 2.26 3.19 20.57 9.26 4.54
0-30 23.05 6.71 2.735 3.075 28.3 29.28 3.515
30-60 11.2 6.79 2.06 2.24 19.65 18.24 4.455
60-90 7.99 6.82 3.485 2.02 21.6 24 6.945
90-120 7.515 7 2.845 2.055 27.85 25.44 4.395
Surface Composite 1.81 6.13 0.73 3.96 15.18 16 2.03
Saboqqgo 0-30 0.59 7.91 1.76 0.64 24 24 3.49
30-60 0.77 7.36 0.87 2.21 18.2 17.28 2.26




60-90 0.84 7.3 0.26 0.45 17.3 16.32 0.76
90-120 2.59 7.02 0.67 0.67 19.2 16.32 1.82
Arganne Surface Composite 0.36 6.61 0.58 0.61 9.15 5.92 4.5
0-30 20.16 6.81 28.8 0.35 0.5 7.7 0.59
30-60 19.2 7.72 35.52 1.82 0.58 20.2 0.67
60-90 16.32 7.83 43.97 3.06 0.59 37.4 1.15
90-120 20.16 6.07 28.61 241 0.68 37.4 1.03
Jirarsa Surface Composite 0.47 6.06 1.81 2.58 50.84 7.81 2.89
0-30 0.52 6.81 0.35 0.5 7.7 20.16 1.22
30-60 0.59 5.72 1.82 0.58 20.2 19.2 4.35
60-90 1.01 6.83 3.06 0.59 37.4 16.32 5.33
90-120 0.91 7.07 241 0.68 374 20.16 3.97
Mekdela | Surface Composite | 1.26 8.64 8.29 2.83 10.00 4.60 32.23
0-30 1.85 8.64 8.96 2.97 11.70 5.60 30.65
30-60 0.94 8.37 5.95 1.77 7.40 4.60 30.17
60-90 0.94 8.67 4.23 2.34 9.70 4.60 20.27
90-120 1.08 8.49 5.27 4.77 12.30 6.50 18.27
Lucha Surface Composite | 2.03 8.87 11.22 | 2.53 15.90 4.60 32.76
Denbel 0-30 2.45 8.81 12.65 |2.36 13.70 5.50 37.11
30-60 1.85 8.64 1111 |1.93 12.30 4.60 13.14
60-90 0.59 7.14 5.95 1.64 27.50 10.20 19.37
90-120 0.56 7.22 4.69 1.72 12.20 5.60 32.76
Ababa Surface Composite | 0.69 6.98 0.63 0.29 12.87 9.45 3.14
0-30 0.24 7.31 0.31 0.09 11.96 7.85 6.09
30-60 0.17 6.47 0.37 0.07 9.54 7.64 13.31
60-90 0.14 6.79 0.27 0.10 13.10 13.90 1.02
90-120 0.16 7.64 0.34 0.06 5.78 5.82 7.52
Bitata Surface Composite | 0.37 6.91 0.50 1.00 3.40 5.40 11.40
0-30 0.16 6.82 0.40 0.50 2.50 5.50 3.97
30-60 0.28 7.31 0.40 1.20 3.40 4.10 9.65
60-90 0.28 6.24 0.50 0.90 0.40 0.20 26.57
90-120 0.24 6.89 0.40 0.70 3.50 12.00 2.53
Gidabo Surface Composite | 1.49 6.54 1.50 1.70 14.00 9.00 10.21
0-30 2.67 7.01 3.40 0.60 3.20 3.40 31.89
30-60 2.81 7.39 1.80 0.70 14.00 7.30 7.28
60-90 1.87 7.17 3.50 1.20 24.00 18.00 7.63
90-120 1.92 6.54 2.30 1.70 18.00 13.00 7.43
Warabele | | Surface Composite | 1.20 7.23 0.70 0.70 3.70 3.40 15.61
0-30 0.77 7.24 0.50 0.40 4.00 4,70 4.36
30-60 0.82 6.52 0.50 0.30 7.20 7.70 3.44
60-90 0.63 7.61 0.90 1.10 4.40 9.10 13.05
90-120 0.47 7.72 0.60 0.40 1.20 0.40 22.32
Warabele Surface Composite | 2.08 7.28 1.40 0.80 1.20 0.40 36.90
1| 0-30 1.15 7.76 0.60 0.70 0.80 0.40 24,11
30-60 1.15 7.63 1.00 0.10 1.80 0.80 26.34
60-90 1.61 7.67 1.30 0.50 1.20 0.70 34.97
90-120 2.62 7.86 0.80 0.10 4.60 2.10 9.99

Appendix-1 Laboratory result of SSI schemes water samples of Oromia region schemes




Scheme ECw ( pH | COs- | HCO3 TDS Cl Na K Ca Mg SAR
Name mmhos/cm) (mg/l)| (mg/l) (mg/l) | (mg/l) (mg/l) | (mg/l) | (mg/l) | (mg/l)

Ababa 10.00 7511 0.06 | 043 1.20 11.27 2.80 0.76 3.70 4.63 1.37
Bitata 1.10 7.88 | 0.31 | 0.00 0.10 0.36 0.39 6.97 0.87 2.80 0.29




Fig 7. Mada gudina and Wetaro dima SSIS showing white hot spot sign of salinity
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