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[bookmark: _Toc474937741]1. IRRIGATION AGRONOMY AND SOIL
[bookmark: _Toc474937742]1.1 Introduction

Irrigation is an artificial application of water to irrigated crop fields to supplement the natural sources of water to satisfy the crop water requirements and increase crop yields on sustainable basis without casing damage to the land and soils. The natural supply of water to the agricultural land for crop production purpose. Irrigation is considered necessary when the natural supply of water not sufficient to satisfy the crop water requirements for sustain crop production. Irrigation plays an important role in the development of agricultural sector and contributes much in the national economic development of the country Ensures production of high value crop, ensures protection of crop failures, due to drought; ensures cultivation of suitable multi cropping practices in a season; Maximize the value of land and farmers and increase their living standards, create job opportunity, additional income generate.

Suitability of a land for irrigated agriculture depends on soil characteristics, soil profile, geological deposits and surface texture. Certain soil conditions are needed for profitable, diversified crop production under sustained irrigation. These include the following: Adequate moisture holding capacity for the proposed irrigation and cropping pattern. Adequate infiltration rate to facilitate replenishment of soil-water lost through evapotranspiration, to minimize erosion, to prevent excessive deep percolation under the proposed method. Soil is vital natural resource on whose proper use depends the life supporting system of a country and the socio-economic development of its people. Soils provide food, fodder and fuel for meeting the basic needs of human and animal. With the growth in human and animal population, demand for more food production is on the increase. However, the capacity of the soil to produce is limited and limits to production are set by intrinsic characteristics, agro-ecological setting, use and management. This demands systematic appraisal of our soil resources with respect to their extent, distribution, characteristic, behavior and use potential, which is very important for developing an effective land use system for augmenting agricultural production on sustainable basis.

[bookmark: _Toc474937743]1.2 Agro-climatic condition of woreda

The agro climatic condition of the woreda are high land(30%) and sub-humid(70%). Rain nature is once in a year, the mostly long rainy season (July-August). The highest rainy month July-August. The season of rain and crops cultivated at summer; teff, wheat, barley, maize, Sorgum, haricotbean, chickpea, bean, Pean and etc, But as winter season few vegetables and crops are grown; potato, pepper, tomato, cabbage, onion, garlic. However, there is no sufficient rain at this time. The yearly average rain fall of the woreda is (900-1300mm/year).For the project of the kebeles (June-August) is the highest rain period in the area. The areas average temperature (10oc-27oc) is recorded as minimum and maximum values in the month of August and January respectively. The soil condition (structure) is mostly Black clay (25%), Red loam (70%) and others mixed soil (5%). 
[image: ]

[bookmark: _Toc474937744]1.1.1 Agricultural techniques

The over all of woredas agricultural techniques   are ploughing done by animals (ox) and simple hand tools. Agricultural inputs utilization (Distribution) is medium, b/c the soil of the woreda and the project area is naturally fertile. The kinds of inputs used are man-made (compost) and fertilizers (DAP, NPS, Biofertilizer, Blended fertilizer and UREA) are distribution. Improved seeds like teff, maize, wheat, Bean are given to the woredas farmers. Others like herbicide (2-4D, U-46, grain star, pallas) and pesticide like Malatine, Diaznol, Karat, Indoselfion, Mancozium, Ridomil are given to the farmers. Insect, pest and crop disease reported in the woreda and agricultural staffs of the area are insect (pest) like, African ballwarm, Redwarm, Stokeborer, grass hoppers, are common in the area. Crop disease and weeds like, Lateblight, yellow rust, feed powder, Bermudagrass, Broadleaves are common.

[bookmark: _Toc474937745]1. 2 Objectives of the study
[bookmark: _Toc474937746]1. 2.1 General objectives
The general objectives of the study is show how irrigation development and modern extension contributes to the economy of Waliso woreda, and to maximize crop production and productivity of farmers by irrigation, especially to increase command area of the irrigation project by sustainable use of surface water.

[bookmark: _Toc474937747]1.2.2 Specific objectives of the study
· To asses the current agricultural system, techniques and resource utilization of the specific command area
· To asses soil fertility and physical properties 
· To implement improved irrigation system and surface water use techniques and management for increasing production and productivity of the society
· To enhance the awareness of the farmers on the utilization of surface water resources for irrigation development purpose
· To make food supply more secure through improving income and lively hood of the specific community
· To change traditional irrigation schemes to modern irrigation development for more utilization of resource (Water and Irrigation land) of the project area
[bookmark: _Toc474937748]1.3 Methodology of Study

Methodology is done as basic transect walk & deep observation in the field. An interview made with local farmers & the agriculturalist (experts of agricultural office, DA), referring the previous study guide line & discussion with crew members is considered as methodology for investigation principles and completing this information different study document and survey data have been revised and adopted with some modification, generally methodology of the study is followed by primary and secondary data for the specific Damakash SSIP are: -
· Field observation and discussion with key groups 
· Review of different relevant document
· Collect secondary data from different office and searching different guide line for SSIP feasibility study
[bookmark: _Toc474937749]1.3.1 Population
Farmers who engaged in irrigational activity in Waliso woreda at Darare Ibicha kebele.
[bookmark: _Toc474937750]1.4 Land use pattern of woreda and peasant Association.
The land use pattern in the woreda and within the specific association is show in the following table.
	Land use pattern
	    Woreda (ha)
	Concerned kebele (pa) (ha)

	Cultivated land
	43874
	487.5

	Grazing land
	3565
	271

	Forest, bush & shrubs land
	5513
	471

	Social survive area
	15820
	2

	Others
	1466
	----

	Total
	           70238
	367


                          Source: woredas agricultural office & DA
[bookmark: _Toc474937751]1.5. Crop production
[bookmark: _Toc474937752]1.5.1 Major crops and their agricultural practice schedules

Vegetables, fruits and crops are grown according to the suitability of agro-ecological woredas and study area thus the major crops and their agricultural practice schedules are shown in the following table.
	Major crops
	Land preparation (months)
	Sowing (months)
	Harvesting(months)

	1, rain fed
	
	
	

	Wheat
	April-June
	July-August
	Nov-January

	Barley
	April-June
	June-July
	Nov-December

	Teff
	April-June
	July
	Nov-Dec

	Maize
	February-March
	may-June
	Nov-December

	Bean
	May-June
	June
	Oct-November

	Haricot bean
	March-April
	June-July
	Oct-November

	Oil seed
	May
	June
	Nov-Dec

	Pea
	May-June
	June
	Oct-November

	Nug
	May-June
	June
	Nov-Dec

	Lentil
	June
	July
	Oct-November

	               2, irrigation (Vegetables)


	Potato
	Nov
	Dec
	March

	Onion
	Nov
	Dec-Jan
	April

	Cabbage
	Nov
	Dec
	March

	Tomato
	Nov
	Nov-Dec
	March-April

	Pepper
	Nov
	Nov-Dec
	March-April

	Shallot
	Nov
	Dec-Jan
	April

	Maize
	Oct1-30
	January
	May

	Garlic
	Dec
	Dec
	March-April


                               Source:-woredas agricultural office
[bookmark: _Toc474937753]1.5.2. Major crops, their area (ha) and average yields (qt/ha)

	Crop types
	Woreda/ district
	Specific(Peasant Association) kebele

	a, rain fed
1, cereals
	Crops name
	Area(ha)
	Av.yield(qt/ha)
	Crops name
	Area(ha)
	Av.yield(qt/ha)

	
	Wheat
	13371
	35
	Wheat
	130
	30

	
	Teff
	12392
	18
	Teff
	140
	12

	
	Barley
	3659
	31
	Barley
	4
	15

	
	Maize
	1490
	44
	Maize
	15
	20

	
	Sorghum
	202
	18
	Oat
	1
	12

	2, pulses
	Haricotbean
	108
	17
	Lentil
	-
	-

	
	Chickpea
	315
	15
	Haricotbean
	-
	-

	
	Bean
	1380
	14
	Bean
	10
	16

	
	Lentil
	80
	8
	-
	-
	-

	
	Peas
	975
	11
	Peas
	10
	12

	Oil crops
	Nug
	385
	6
	Nug
	25
	6

	
	Oilseed
	1192
	9
	Oilseed
	30
	4

	B, Irrigation -vegetables
	Garlic
	592
	95
	Garlic
	2
	16

	
	Onion
	2861
	180
	Onion
	2
	20

	
	Cabbage
	686
	95
	Potato
	10
	30

	
	Tomato
	3093
	220
	Tomato
	1
	20

	
	Beat root
	542
	100
	Beat root
	1
	20

	
	Shallot
	879
	100
	Shallot
	-
	-

	
	Pepper
	187
	35
	pepper
	4
	25

	
	Carrot
	244
	100
	Carrot
	2
	15

	
	Kale
	1049
	135
	Head cabbage
	2
	25


   Source:-Agricultural office of woreda
[bookmark: _Toc474937754]1.6 Irrigation types practiced in the woreda and Peasant Association
	Types of irrigation
	Woreda
	Concerned kebeles

	
	ha
	h/hold number
	ha
	h/hold number

	Traditional irrigation
	9154
	16552
	24
	141

	Modern irrigation
	1251
	3830
	----
	----

	Motor pump irrigation
	1551
	1550
	10
	8

	Shallow well
	18
	368
	----
	----

	Others
	----
	----
	----
	----



[bookmark: _Toc474937755]1.7 Soil 
[bookmark: _Toc474937756]1.7.1 Specific (command area)

Soil has an important place in agricultural development. It is part in crop, soil & water relationship is very determined. It is the factors that limit the crop yield & general productivity of the future irrigated agriculture in the area. Most of our farmers have almost no scientific information about their soil fertility and productivity conditions. They use their traditional knowledge and very small scientific assistance given to them by concerned bodies to evaluate their soil fertility and productivity. Therefore, the field and laboratory studies of the agricultural soil are very crucial. However, soil need continuous follow-up for their management and sustainable production. It was hoped that the studies resulted will have remarkable help for the good soil management practices of the irrigation project for sustainable and maximum production. The management and conservation of soil is unquestionable for the busting up of agricultural production and sustainable utilization of the soil.

The surface soil is suitable for agriculture; generally we haven’t a material for physical parameters properties of soil observation (e.g. Auger observation points) but, According to during field observation & pits of soil are allocated randomly considered all the existing physical factors. 

The major soil types of the study area are 75% Red clay loam soil, 25% clay soil. The soil is essential for different crop production and has different slopes, infiltration rate and water holding capacities. The total area to be developed in irrigation is about 24ha of land presently crops like, teff, wheat, bean, maize &vegetables like Pepper, cabbage, garlic, onion, tomato, chat and like.

During detail study of Damakash SSIP the general soil physical properties at the field observation and data collected about soil from beneficiaries, the soil condition of command area and at project site area are 75% Red clay loam soil, 25% clay soil, respectively & the infiltration rate again depends on the soil texture (medium in silt loam soil). It is highly fertile and suitable for different crop yield or crop production. The general soil condition of the study area is Red loam soil. The soil structure at project site (top soil) is medium water holding capacity and better for seed germination. The soil moisture and soil porosity at project site is good.
[bookmark: _Toc474937757]1.7.2 Procedure
Allocating soil pit randomly & taking basic physical characteristics, like depth, slope, color, vegetation cover & other factors is major procedure taken during the field study period.
Soil pit allocation and sample collection
	Profile pit codes
	Profile depth(cm)
	Physical consideration 
	Observation results

	

           TL1
	
        0-50
        

	Medium loam type
	
Maize, cabbage &chat cultivated past successive three years respectively

	
	
	black in color
	

	
	
	moderate slope
	

	
	
	Cultivated area
	

	
	
	
	

	
	
	
	

	

         ML2
	
       50-100
       

	Medium loam type
	Maize, wheat & potato cultivated past successive three years respectively

	
	
	Brown in color
	

	
	
	Moderate slope
	

	
	
	Cultivated area
	

	
	
	
	

	         BL3
	      100-150
	Medium loam type
	Maize, wheat & potato cultivated past successive three years respectively

	
	
	Reddish in color
	

	
	
	Moderate slope
	

	
	
	Cultivated area
	


         Generally from specific observation & profile assessment basic soil parameters especially useful for determination of fertility & design of cropping pattern in future scheduling process.

[bookmark: _Toc474937758]1.7.3 Soil Physicochemical Properties of the Study Area

[bookmark: _Toc474937759]1.7.4 Soil Texture

In the present study, the result of mechanical analysis of soil textural class throughout the depth of both the profile and the composite surface soil samples are clay loam at the study sites (Table 1). Accordingly, the composite surface soil sample contained more than 31- 45% loam. The clay loam content of the soil within the profile characterized at the Damakash site was decreased consistently with increase in soil depth from 33 in the surface layer to 27% at the bottom subsurface layer (100-150 cm) depth of the profile. 

Table 1. Selected physical properties
	Depth (cm)
	Particle size distribution (%)
	Textural class
	Moisture Content

	
	sand
	silt
	clay
	
	

		Soil profile
	

	0-50
	29
	27
	44
	Clay
	2.56

	50-100
	29
	33
	38
	Clay loam
	2.61

	100-150
	25
	27
	48
	Clay
	3.01

	                                      composite surface soil (0-15cm)
	

	Block 1
	49
	31
	20
	Loam
	4.26

	Block 2
	33
	43
	24
	Loam
	3.43

	Block 3
	25
	45
	18
	Loam
	3.43




In most of the horizons, the soil water contents at FC high ascribed to the high clay contents. These parameters showed a decreasing pattern with depth of the profile (Table 2) which may be due to the relatively higher OM content at the surface and its decreasing trend with the soil depth. Likewise, Virmani et al. (1982) had reported that Vertisols have a relatively higher water storage capacity in the root zone because of their soil depth and high clay content.

[bookmark: _Toc474937760]1.7.5. Soil Reaction (pH)

The soil pH varied from slightly alkaline (pH = 7.5) at the surface (0-50 cm depth) layer to moderately alkaline (pH = 8.0) at the bottom subsurface (100-150 cm depth) in reaction in the profile at the Damakash site. The mean pH values of the composite surface (0-15 cm) soil samples were slightly alkaline (pH = 6.1) at the Damakash site. This classification is according to the rating of soil reaction based on pH values established by Jones (2003). The pH of the profile increased consistently with depth on this experimental site that could be attributed to increased in basic cations with depth and hence, percent base saturation. The increased in basic cations concentration with depth, in turn, may suggest that the existence of downward movement of these constituents within the profiles although leaching of basic cation in fine textured soil is significant and common. Therefore, a high pH values in the lower horizons of the profiles corresponds to high values of exchangeable Ca, Mg and to some extent Na (Table 2). 

[bookmark: _Toc474937761]1.7.6. Organic Matter and Total Nitrogen

The organic matter (OM) content decreased consistently with depth ranging from 3.21% at surface to 2.83% at the bottom layer of profile at the Damakash (Table 2). The composite surface soil samples of the same site had mean OM content of 3.43%. Considering the values at the surface soil, the observed OM content of the study area was medium based on the rating done by (Tekalign, 1991) for tropical soils. The medium content of OM could be because of low intensive cultivation, complete removal of crop residues for animal feed and source of energy for cooking and heating purposes. Moreover, there was practice of organic fertilizers addition that would have contributed to the soil OM pool in the study area. Many previous studies reported that land use history, cropping systems and soil management had contributed to high soil OM variability in Ethiopian soils (Eylachew, 1999; Dawit et al., 2002). The total N content increased consistently with soil depth and was in the range of 0.16 to 0.25% at surface layer to bottom subsurface layer. Therefore, the values observed from the surface soils of the study sites could be rated as high.
 Table 2. Selected Chemical properties
	Depth (cm)
	pH
(H2O)
	OM
(%)
	Total N
(%)
	Exch. acidity
(cmol(+) kg-1)
	CEC
(cmol(+)
kg-1)
	Av P
(mg kg-1)
	E.C
ds/cm
	Exchangeable bases (cmol(+) kg-1)

	
	
	
	
	
	
	
	
	Ca
	Mg
	K
	Na

		Soil profile

	0-50
	7.5
	3.21
	0.16
	0.4
	35.5
	3.4
	0.27
	25.36
	7.7
	0.59
	0.28

	50-100
	7.0
	3.88
	0.19
	0.3
	36.98
	4.4
	0.18
	27.25
	8.0
	0.48
	0.34

	100-150
	8.0
	2.83
	0.25
	0.2
	18.46
	UN.D
	0.24
	25.10
	7.4
	0.52
	0.24

	                                      Composite surface soil (0-15cm)

	Block 1
	5.7
	3.34
	0.02
	0.16
	21.88
	UN.D
	0.02
	26.25
	6.31
	0.56
	0.22

	Block 2
	6.4
	3.12
	0.15
	0.16
	28.52
	9.4
	0.05
	24.96
	5.42
	0.47
	0.24

	Block 3
	6.3
	3.84
	0.19
	0.08
	27.4
	1.6
	0.05
	24.48
	6.21
	0.54
	0.20


OM = Organic matter; Av P = Available phosphorus; Exch. Acidity = Exchangeable Acidity; CEC = Cation exchange capacity; UN.D = Undetected; E.C= Electrical Conductivity

[bookmark: _Toc474937762]1.7.7. Exchangeable Acidity

The exchangeable acidity decreased consistently with soil depth at Damakash site. The highest (0.4 cmolc(+) kg-1) and the lowest (0.2 cmolc(+) kg-1) exchangeable acidity values was recorded from the surface layer (0-50 cm) and at the bottom subsurface (100-150 cm) layer at the Damakash, On the other hand, the composite surface soil sample collected from the experimental site had a mean exchangeable acidity content of 0.13% at this site. However, the exchangeable acidity of the study area was low because of the soil pH being slightly alkaline. Ahmed (2002) reported that under the grazing land, exchangeable acidity tend to decrease with the profile depth while in the cultivated land of the same elevation, the exchangeable acidity was uniformly distributed in the surface and subsurface horizons except the extreme lower subsurface horizon which deviated from the overlaying horizons and had high value.

[bookmark: _Toc474937763]1.7.8. Cation Exchange Capacity

The cation exchange capacity (CEC) values showed a systematic variation with depth in the profile at this site. Its values decreased consistently from 35.5 cmol(+) kg-1 at surface layer to 18.46 cmol(+) kg-1 at the bottom (100-150 cm depth) layer at the Damakash site (Table 2). On the other hand, the mean CEC of the composite surface samples were 25.93 cmol(+) kg-1 at the this site (Table 2). This might be because of the decreased in the clay fraction with increasing profile depth and dominated by sand fractions (Table 1) which had low surface area to retained nutrients by the soil particle. According to the rating of CEC suggested by Hazelton and Murphy (2007), the CEC values measured for the surface soils and throughout the depths of the profiles at both locations could be rated as high. 

[bookmark: _Toc474937764]1.7.9. Exchangeable Bases and Electric Conductivity

Exchangeable Ca followed by Mg was the predominant cation in the exchange site of both the
profile and the composite surface soil colloidal materials of the soils in Damakash  sites (Table 2). Exchangeable calcium content varied from 25.36 cmolc(+) kg-1 at the surface layer (0-50 cm) depth to 25.10 cmolc(+) kg-1 at the bottom subsurface layer of the profile at the Damakash. On the other hand, exchangeable Mg decreased with soil depth in the profile and composite surface soil of study area and varied from 7.77 to 7.42 cmol(+) kg- 1 and from 6.31 to 6.21 cmol(+) kg-1 , respectively. Based on the classification set by London (1991), the soils of the surface soil samples and soil profile at this site was high in exchangeable Mg. The concentrations of the monovalent basic cations (exchangeable K and Na) were far lower than the concentrations of the divalent basic cations (exchangeable Ca and Mg) in soil profile and composite surface soil samples.  According to the rating established by FAO (2006), the soil represented by the profile and the composite surface soils studied at this site was rated as very high and high in exchangeable Ca and Mg, respectively. Both the profile and the surface soil sample analysis made for this site indicated moderate exchangeable Na and K. In addition the decline in electrical conductivity with increasing depth is the implication of decreasing basic cations which forms the soluble salt that ultimately enhances electrical conductivity.

[bookmark: _Toc474937765]1.7.10. Available Soil Phosphorus

The available phosphorus (P) content of the profile decreased from 3.4 mg kg-1 at the surface layer to undetected at the bottom subsurface layer of the Damakash site.  According to Olsen et al. (1954), the Olsen extractable soil P level of below 5 mg kg-1   is considered as low, between 5 to 10 mg kg-1 as medium, and greater than 10 mg kg-1 as high. Thus, the available P content at the surface layers of the profile was rated as low and adequate at composite surface soil at this of the study area.

[bookmark: _Toc474937766]1.8. Labor requirement for one hectare of lands without project condition and with project condition.
	Crops
	Activities
	Unit
	frequency
	Quantity

	1.rain fed
   

Maize




	Disposal
	MD
	1
	18

	
	Ploughing
	OD
	3
	16

	
	Sowing
	OD
	1
	4

	
	Weeding(cultivation)
	MD
	3
	35

	
	Protection
	MD
	1
	1

	
	Harvesting
	MD
	1
	16

	
	Transporting
	MD
	1
	12

	
	Fertilizing
	MD
	2
	4

	


Teff
	Disposal
	MD
	1
	12

	
	Ploughing
	OD
	4
	16

	
	sowing
	OD
	1
	4

	
	Weeding(cultivation)
	MD
	3
	20

	
	protection
	MD
	1
	1

	
	harvesting
	MD
	1
	16

	
	transporting
	MD
	1
	4

	
	fertilizing
	MD
	2
	4

	

Sorghum
	disposal
	MD
	1
	16

	
	ploughing
	OD
	3
	12

	
	sowing
	OD
	1
	4

	
	Weeding(cultivation)
	MD
	3
	35

	
	protection
	MD
	1
	1

	
	harvesting
	MD
	1
	16

	
	transporting
	MD
	1
	1

	
	fertilizing
	MD
	2
	4

	

Wheat
	disposal
	MD
	1
	16

	
	ploughing
	OD
	4
	16

	
	sowing
	OD
	1
	4

	
	Weeding(cultivation)
	MD
	2
	16

	
	protection
	MD
	1
	1

	
	harvesting
	MD
	1
	8

	
	transporting
	MD
	1
	2

	
	fertilizing
	MD
	1
	2

	

Barley
	disposal
	MD
	1
	18

	
	ploughing
	OD
	4
	16

	
	sowing
	OD
	1
	4

	
	Weeding(cultivation)
	MD
	2
	16

	
	protection
	MD
	1
	1

	
	harvesting
	MD
	1
	16

	
	transporting
	MD
	1
	8

	
	fertilizing
	MD
	1
	2

	




bean
	disposal
	MD
	1
	16

	
	ploughing
	OD
	3
	12

	
	sowing
	OD
	1
	4

	
	Weeding(cultivation)
	MD
	1
	16

	
	protection
	MD
	1
	1

	
	harvesting
	MD
	1
	16

	
	transporting
	MD
	1
	8

	
	fertilizing
	MD
	1
	2

	2.irrigation
Vegetables



potato
	disposal
	MD
	1
	16

	
	ploughing
	OD
	4
	16

	
	planting
	MD
	1
	16

	
	Weeding(cultivation)
	MD
	2
	32

	
	protection
	MD
	1
	1

	
	harvesting
	MD
	1
	20

	
	transporting
	MD
	1
	16

	
	fertilizing
	MD
	4
	8

	
	irrigation
	MD
	8
	32

	


Tomato
	disposal
	MD
	1
	16

	
	ploughing
	OD
	4
	16

	
	planting
	MD
	1
	30

	
	Weeding(cultivation)
	MD
	3
	40

	
	protection
	MD
	1
	1

	
	harvesting
	MD
	1
	20

	
	transporting
	MD
	1
	10

	
	fertilizing
	MD
	2
	4

	
	irrigation
	MD
	8
	32

	



cabbage
	disposal
	MD
	1
	15

	
	ploughing
	OD
	4
	16

	
	planting
	MD
	1
	42

	
	Weeding(cultivation)
	MD
	3
	46

	
	protection
	MD
	1
	1

	
	harvesting
	MD
	2
	48

	
	transporting
	MD
	2
	30

	
	fertilizing
	MD
	1
	4

	
	irrigation
	MD
	8
	32

	


Onion
	disposal
	MD
	1
	16

	
	ploughing
	OD
	4
	16

	
	planting
	MD
	1
	32

	
	Weeding(cultivation)
	MD
	4
	36

	
	protection
	MD
	1
	1

	
	harvesting
	MD
	1
	36

	
	transporting
	MD
	1
	16

	
	fertilizing
	MD
	2
	4

	
	irrigation
	MD
	8
	32

	




Pepper
	disposal
	MD
	1
	16

	
	ploughing
	OD
	3
	24

	
	planting
	MD
	1
	16

	
	Weeding(cultivation)
	MD
	3
	62

	
	protection
	MD
	1
	1

	
	harvesting
	MD
	2
	40

	
	transporting
	MD
	2
	32

	
	fertilizing
	MD
	1
	1

	
	irrigation
	MD
	8
	32

	



carrot


	disposal
	MD
	1
	16

	
	ploughing
	OD
	3
	24

	
	planting
	MD
	1
	16

	
	Weeding(cultivation)
	MD
	3
	60

	
	protection
	MD
	1
	1

	
	harvesting
	MD
	2
	40

	
	transporting
	MD
	2
	32

	
	fertilizing
	MD
	1
	1

	
	irrigation
	MD
	8
	32


                   N.B:-    MD=Man Day
                                OD=Ox Day


[bookmark: _Toc474937767]1.8.1. Major agricultural problems of the area

Problems faced on agricultural processing activities of specific command areas are:-
· Lack of technical capacity and skilled man power
· Lack of soil laboratory examine soil samples for agronomic and for irrigation development purpose
· Lack of clean water supply and scarcity of water in irrigation case
· The other problems that area faced on agricultural processing activities of specific command areas are like;-insect/pest and plant disease, lack of comfortable access of road, lack of credit facility, lack of improved seed organization and transport accessibility, market and inputs accessibilities.
· Soil erosion because of overgrazing, deforestation and poor management of soil 

[bookmark: _Toc474937768]1.8.2. Animal Production

There are many types of animal feeding system in the woredas and that kebeles(PA).Among those zero grazing, cutgrass feeding system and crop residue system are the most common. The most common animals in the area are Ox, Cow, Sheep, Goat, Horse, Mule and Hen. The common animal diseases in the area are:-
· Cattle:-Lympy skin, blackleg, pasteurollosis, external and internal parasite, Pneumonia
· Aques:-African horse sickness, Ulceratinelymphanzitis, trypanosomaisis, external and internal parasite.
· Poultries:-Newcastle disease, Coccidiosis, fowl cholera(thiyphoid)
[bookmark: _Toc474937769]1.8.3Animal population size of woredas and kebeles

	Animals
	
	Woreda level(quantity)
	Most total disease
	Kebele level (quantity)
	Most total disease
	Action taken

	Cattle
	
	195093
	Black leg
	1800
	Pneumonia
	Vaccination

	Sheep
	
	38110
	Ovein Pasterolosis
	24
	Ovine Pasterolosis
	Vaccination

	Goats
	
	47338
	Ovein Pasterolosis
	600
	Ovine Pasterolosis
	Vaccination

	Horse
	
	8147
	African horse disease
	5
	African horse disease
	Vaccination

	Mule
	
	2857
	African horse disease
	28
	African horse disease
	Vaccination

	Donkey
	
	19168
	African horse disease
	400
	African horse disease
	Vaccination

	poultry
	
	119782
	New castle disease
	1800
	Coccidiosis
	Treatment



[bookmark: _Toc474937770]1.9. Irrigated Agriculture
Using each and every water drop is increase crop production and productivity, also after completing this irrigation project, I expect to the future irrigation increase the production and productivity of farmers, other factor like, resource availability (land, water& labor) and time, enhances the need for irrigation a particular area. Agronomically the need or irrigation is mainly based on climatic condition (time and temperature).
	
IR= 12P/T+10 < 30



Where: P- rain fall (mm), T-temperature (co)    and   IR- irrigation requirement (mm)
Station: Weliso (Ghion)
Co-ordinate:8.33 NLa, 37.59 ELo
Altitude:-2308 masl
	Items
	Month’s

	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	R.F(mm)
	23
	56
	32
	108
	135
	206
	212
	300
	152
	28
	4
	8

	Temp.(co)
	25.6
	26.7
	26.7
	26.6
	26.8
	24
	21.6
	21.5
	23.2
	24.5
	24.2
	25.6

	IR
	IRR
	IRR
	IRR
	IRR
	partially
	no
	no
	no
	no
	IRR
	IRR
	IRR



[bookmark: _Toc474937771]1.9.1 Proposed crops for irrigation development
Crops are proposed based on area suitability (soil, temperature, water) and other agro climatic conditions of the woredas.
According to the specific project area condition the following crops (vegetables) are proposed.
Onion                       Tomato     Maize       
Potato                      Pepper       Cabbage                   Garlic
[bookmark: _Toc474937772]1.9.2 Crop management
Basic management consideration like spacing, seed rate variety and method of irrigation should be planned. See the following table.
	Selected crops
	Spacing(cm)
	Seed rate(Kg, Seedling/ha)
	Appropriate variety
	Method of irrigation

	
	B/n rows
	B/n plants
	
	
	

	Potato
	70
	35
	20
	Jalane, gudane
	Furrow

	Onion
	30
	10
	4
	Adama and bombe red
	Furrow

	Cabbage
	30
	30
	0.35
	Habesha
	Furrow

	Tomato
	70
	40
	0.3
	marglobe
	Furrow

	Garlic
	30
	10
	800
	
	Furrow

	Pepper
	60
	40
	800
	Maraco
	Furrow

	Maize
	20
	30
	25
	Gudane, Jalane
	Furrow



[bookmark: _Toc474937773]1.9.3 Weed management
	Crops
	Weeds
	Controlling mechanisms

	Onion
	Broad leaves
	Cultivation

	Garlic
	Grass spp. Striga          
	Cultivation, herbicides

	Tomato
	Orbanche spp. broad leaves
	Deep ploughing, crop rotation cultivation, using chemicals

	Cabbage
	Broad leaves
	Good land preparation (tillage), cultivation

	Potato
	“           “
	Cultivation, good soil adhering

	Maize
	Broad leaves & grass spp.
	cultivation(tillage)



[bookmark: _Toc474937774]1.9.4 Disease and insect /pest control
	Crops
	Disease
	preventing mechanisms
	Insect/pest
	preventing mechanisms

	Onion
	-Purple blotch
-Downy mildew
-Soft rot
	-Crop rotation
-Seed treatment
-Resistant variety
-Properly drying
	thrips
	Insecticide
chemical spray


	Garlic
	Bacterial wilts

	Spray chemicals

	Shutfly
	chemical spray


	Tomato
	Late &early blight
Damping off

	Crop rotation
Using fungicide chemicals field sanitation
	African ball warm
Potato tuber mouth
Whitefly Aphids
	Using chemicals

	Cabbage
	Black rot
Leaf blight

	Using chemicals
Using resistance varieties
	Aphids ,cut warm
Cabbage mouth
	Using chemicals

	Potato
	Late &early blight
Bacterial wilts

	Spray chemicals
Crop rotation
	Potato tuber mouth
Aphids
	chemical spray


	Maize
	Early &crenel rot
	Using chemicals
Crop rotation
Resistance variety
	Stock borer
	Good storage
Using chemicals
Good ploughing



[bookmark: _Toc474937775]1.9.5 Agricultural inputs required
The land which is continuously used for crop production should need fertilizer application. In vegetable crops production N, P, S nutrients are the most common. Crops may affected by applying different chemicals (fungicides, insecticides& pesticides). The following inputs are recommended for proposed crops of one hectare (1ha).
	Crops
Name
	
Seed rate Qt/Kg/ha
	Chemicals(lt/Kg/ha)
	Fertilizers(Kg/ha)
	Remark

	
	
	Fungicides
	Pesticides
	DAP
	Urea
	
Current used by farmers & agricultural office of the woreda

	Potato
	20qt
	3Kg
	1.5Lit
	250
	100
	

	Onion
	4Kg
	50ml
	2Lit
	200
	100
	

	 Cabbage
	3.5Kg
	2.5Kg
	3Lit
	150
	150
	

	Tomato
	4Kg
	3Kg
	3Lit
	150
	150
	

	Pepper
	4Kg
	3
	2.5
	100
	100
	

	Garlic
	12qt
	1.5Kg
	3Lit
	200
	150
	

	Maize
	25Kg
	2.5Kg
	3Lit
	100
	100
	



1.9.5.1 Proposed cropping pattern
For the five successive production years, the following pattern is proposed
	Selected crops
	1st  year
	2nd year
	3rd year
	4th year
	5th year

	
	(ha)
	(%)
	(ha)
	(%)
	(ha)
	(%)
	(ha)
	(%)
	(ha)
	(%)

	                                        Wet Season

	Potato
	10
	16.7
	10
	16.7
	10
	16.7
	10
	16.7
	10
	16.7

	Onion
	12
	20
	12
	20
	12
	20
	12
	20
	12
	20

	Cabbage
	8
	13.3
	8
	13.3
	8
	13.3
	8
	13.3
	8
	13.3

	Tomato
	10
	16.7
	10
	16.7
	10
	16.7
	10
	16.7
	10
	16.7

	Pepper
	8
	13.3
	8
	13.3
	8
	13.3
	8
	13.3
	8
	13.3

	Garlic
	8
	13.3
	8
	13.3
	8
	13.3
	8
	13.3
	8
	13.3

	Maize
	4
	6.7
	4
	6.7
	4
	6.7
	4
	6.7
	4
	6.7

	Total
	60
	100
	60
	100
	60
	100
	60
	100
	60
	100

	                                   Dry  Season

	Potato
	10
	25
	10
	25
	10
	25
	10
	25
	10
	25

	Onion
	8
	20
	8
	20
	8
	20
	8
	20
	8
	20

	Tomato
	8
	20
	8
	20
	8
	20
	8
	20
	8
	20

	Pepper
	6
	15
	6
	15
	6
	15
	6
	15
	6
	15

	Garlic
	6
	15
	6
	15
	6
	15
	6
	15
	6
	15

	Maize
	2
	5
	2
	5
	2
	5
	2
	5
	2
	5

	Total
	40
	100
	40
	100
	40
	100
	40
	100
	40
	100



1.9.5.2 Yield Projection (Qt/ha)
	Production
Years
	Crops name & their Av. Yield (Qt/ha) of wet season
	Remark

	
	Onion
	Cabbage
	Tomato
	Potato
	Pepper
	Maize
	Garlic
	By Using full package agricultural practice

	1st year
	145
	120
	195
	190
	40
	70
	145
	

	2nd year
	150
	130
	200
	200
	50
	80
	150
	

	3rd  year
	160
	140
	205
	210
	60
	90
	160
	

	4th year
	165
	150
	210
	220
	70
	100
	165
	

	5th year
	170
	160
	215
	220
	80
	110
	170
	

	                Crops name & their Av. Yield (Qt/ha) of Dry season
	
By Using full package agricultural practice

	Production
Years
	Onion
	Tomato
	Potato
	Pepper
	Garlic
	Maize
	
	

	1st year
	145
	195
	190
	40
	145
	70
	
	

	2nd year
	150
	200
	200
	50
	150
	80
	
	

	3rd  year
	160
	205
	210
	60
	160
	90
	
	

	4th year
	165
	210
	220
	70
	165
	100
	
	

	5th year
	170
	215
	220
	80
	170
	110
	
	



1.9.5.3 Length of Growing Period (LGP)
This is limited by the climatic condition and basic rain fed activities of the study area. The following table shows the detail cropping schedule.
	Crops name
	Total growing days(LGP)
	Development stages (in days)

	
	
	Initial
	Development
	Mid.
	Late

	Potato
	130
	25
	50
	25
	30

	Onion
	120
	25
	35
	30
	30

	Cabbage
	110
	20
	40
	30
	20

	Tomato
	110
	20
	40
	30
	20

	Carrot
	100
	20
	35
	25
	20

	Pepper
	120
	25
	35
	30
	30

	Garlic
	150
	30
	45
	40
	35

	Maize
	150
	30
	45
	40
	35



Cropping Intensity: - It is to approach 200% for the project area, but it needs very care full adjustment by taking into consideration the calendar of the traditional rain fed cropping system or supplementary irrigation agriculture. To achieving the optimum cropping intensity requires mostly a short cycle variety.

[bookmark: _Toc474937776]1.10. Materials required (data source)
In this study data will be obtained from Irrigation development authority of south west shoa zone from irrigation process owner team and agricultural office of south west shoa zone.
The required materials (simple) hand tools are listed bellow
	Materials
	Quantity
	Unit price

	Axe
	40
	88

	Water pan
	2
	

	Wheel pan
	10
	

	Spade
	100
	60

	Sprayer
	50
	250

	Shovel
	5
	26

	Augor
	1
	

	Sample bag
	10
	40

	meter
	1
	300



[bookmark: _Toc474937777]1.11. Conclusion and Recommendation
An agricultural land of the project area is moderate fertility and needs fertilizer application for detective yield production. Practical cropping pattern and crop rotation have Positive impact for market assessment as well as keeping soil fertility. The application of organic materials such as crop residues and animal manure is help full in improving the structure & fertility of soil.

Agriculture and related human activities have their own impact on degradation of natural resources which could result in unsustainable demand on agricultural land & water resources. Practical (physical and biological) activities on soil and water conservation should be applied immediately.

The area is fertile and possible for different agricultural crops, however full tillage practice and adequate drainage and also used good variety crops are necessary. Practical cropping pattern also contribute a lot to good market assessment and proper schedule in the system crop selections especially, crop calendar and diversification during the tillage practice high moisture consumed crops are best drainage improvement condition. 

For the purposed sustainable and productive project, the study of the soil is use practically. The soil need continuous follow-up for their management and sustainable production. The recommended treatments should have put into practice. Furthermore, the area is suitable for furrow irrigation. From the above slight fertility and productivity condition of the soil, it is possible to recommend some crops that the soils of the area are suitable for some fruits, vegetables and annual cereal crops.  Those irrigation crops that can give good yield on this type of soils can be selected and recommended by the agronomist.

Adequate drainage and aeration are also basic to soil fertility. In another hand soil, conservation practice around the project site found to be a sound development approach.

[bookmark: _Toc474937778]1.12. Crop water requirement (CWR)

Crop water requirement refer to the amount of water required to raise successful crop with optimum yield in given period or season. Available climatic data were taken from near by meterological stations for site reference evapo- transpiration values where calculated using the modified penman formula crop water requirement for site specific crop (Etc) has been determined formulas bellow.
	
Etc= Kc*ETo



Where: - ETo= crop vapor transpiration (mm)
Etc = actual crop water requirement (mm)
Kc = crop coefficient.
The estimation of the effective rain fall, made by the method developed by using bureau of recla
mation.
	
Pe=pa*0.6-10(pa month < 70mm



	
Pe =pa*0.8-24 (pa month >70mm



Or
Where: - Pa= actual rain fall (mm)
Pe= effective rain fall (mm)
Effective rain fall was considered for estimating net irrigation water requirement.
NIR=Etc-Pe where: - NIR = net irrigation requirement (mm)
Gross irrigation requirements where calculated based on assumed field application.
GIR= NIR/Ep where GIR= grows irrigation requirement
Ep= field efficiency (project efficiency)
Generally all possible climatic factors taken from FAO & D paper presented in table below.
	Months
	Min.T(co)
	Max.T(co)
	R.H (%)
	Wind speed(km/day)
	Sun shine (hrs)
	Radiation (mj/m2day)
	ETo (mm/day)

	J
	11.3
	25.6
	58
	104
	8.2
	19.8
	3.86

	F
	11.6
	26.7
	54
	112
	7.6
	20.1
	4.2

	M
	12.1
	26.7
	55
	112
	7.4
	20.7
	4.39

	A
	12.5
	26.6
	64
	104
	6.5
	19.5
	4.11

	M
	11.5
	26.8
	71
	112
	6.7
	19.3
	4.03

	J
	11.1
	24
	87
	69
	5.2
	16.7
	3.2

	J
	11.5
	21.6
	98
	69
	3.3
	14
	2.58

	A
	10.8
	21.5
	99
	69
	3.7
	14.9
	2.67

	S
	10.3
	23.2
	92
	86
	5.1
	17.1
	3.10

	O
	10.3
	24.5
	66
	138
	7.5
	20.1
	3.99

	N
	10.3
	24.2
	53
	130
	8.6
	20.5
	4.06

	D
	10.3
	25.6
	61
	130
	8.6
	19.9
	3.90



Crop coefficient (Kc) values taken from FOAI and D paper 24 are presented in the following table.
	Crop’s Name
	Stages of development (depletion level in %)
	
Depth of root system (cm)

	
	Initial stage
	Development stage
	Mid season stage
	Late season stage
	

	Potato
	0.45
	0.75
	1.1
	0.85
	60

	Onion
	0.5
	0.65
	1.0
	0.95
	60

	Tomato
	0.45
	0.75
	1.1
	0.85
	60

	Cabbage
	0.45
	0.75
	1.0
	0.9
	45

	Pepper
	0.4
	0.65
	1.0
	0.85
	60

	Garlic
	0.5
	0.65
	1.0
	0.95
	60

	Maize
	0.3
	0.7
	1.05
	0.8
	100




[bookmark: _Toc474937779]1.12.1 Irrigation Efficiency

Project efficiency are determines by the canal system type, skill of beneficiaries, climate and soil condition.
The following efficiency are given as an average value
                                            Ep=Ec*Ed*Ea
	Efficiencies
	Range

	Conveyance(Ec)
	0.9

	Distribution(Ed)
	0.85

	 Application(Ea)
	0.7

	Project(Ep)
	0.5



· Scheduling: - Is mainly depending up on soil, water and crop type or condition.
	
I= (P.Sa) D/Etc



Where;-i=in days
Sa= T.A.W (mm/M)
Etc=mm/day
D=effective root depth (m)
P=factor depletion level (%)
	Crops
	P(Av)
	Sa
	P.Sa
	D
	Etc(Av) mm/day
	I (days)

	Potato
	0.45
	200
	90
	0.6
	4.2
	13

	Onion
	0.45
	200
	90
	0.6
	4.2
	13

	Cabbage
	0.45
	200
	90
	0.45
	4.3
	10

	Tomato
	0.45
	200
	90
	0.6
	4.2
	13

	Pepper
	0.45
	200
	90
	0.6
	4.2
	13

	Garlic
	0.45
	200
	90
	0.6
	4.2
	13

	Maize
	0.45
	200
	90
	1
	4.3
	21


As average 8 to 16 days interval is ideal.

· Irrigation Depth;-in mm
	
d= P*Sa*D/Ea


Where;-d=irrigation depth (mm)
Ea=application efficiency (%)

	Crops
	P(Av)
	Sa
	D
	Ea
	d(mm)

	Potato
	0.45
	200
	0.6
	0.7
	77

	Onion
	0.45
	200
	0.6
	0.7
	77

	Tomato
	0.45
	200
	0.6
	0.7
	77

	Cabbage
	0.45
	200
	0.45
	0.7
	58

	Pepper
	0.45
	200
	0.6
	0.7
	77

	Garlic
	0.45
	200
	0.6
	0.7
	77

	Maize
	0.45
	200
	1
	0.7
	129



[bookmark: _Toc474937780]1.12.2 Sample calculation and results
Sample calculations for crop water demand were made for the Damakash river project. Details are presented here bellow.
Sample calculation- For crop -1
· Crop-Onion
· Planting time-mid-December
· Harvesting time=April
· Texture=Red clay loam soil
· Project site-Damakash SSIP
· Area-12ha
	Description
	Symbol
	                                                               Month’s

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Reference evapo transpiration(mm/month)
	Eto
	116
	126
	132
	123
	121
	96
	77
	80
	93
	120
	122
	117

	Crop coefficient
	Kc
	0.65
	1.0
	1.0
	0.95
	
	
	
	
	
	
	
	0.5

	Crop evapo transpiration(mm/month)
	Etc
	75.4
	126
	132
	116.9
	
	
	
	
	
	
	
	58.5

	Actual rain fall(mm/month)
	Pa
	23
	56
	32
	108
	135
	206
	212
	300
	152
	28
	4
	8

	Effective rain fall(mm/month)
	Pe
	3.8
	23.6
	9.2
	62.4
	84
	140.8
	145.6
	216
	97.6
	6.8
	0
	0

	Net irrigation requirement
	NIR
	71.6
	102.4
	122.8
	54.5
	
	
	
	
	
	
	
	58.9

	Field efficiency
	Ep
	0.5

	Gross irrigation requirement(mm/month)
	GIR
	143.2
	204.8
	245.6
	109
	
	
	
	
	
	
	
	117.8

	Irrigation area
	Ha
	12

	Irrigation hour apply
	Hr
	16

	Supply requirement/ha
	
	0.82
	1.18
	1.42
	0.63
	
	
	
	
	
	
	
	0.68

	Design supply(lt/sec/ha)
	
	1.42 lt/sec/ha is maximum duty for this crop







Sample calculation- For crop -2
· Crop-Cabbage
· Planting time=December
· Harvesting time=March
· Texture=Red clay loam soil
· Project site-Damakash SSIP
· Area-8ha
	Description
	Symbol
	                                                        Month’s

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Reference evapo transpiration(mm/month)
	Eto
	116
	126
	132
	123
	121
	96
	77
	80
	93
	120
	122
	117

	Crop coefficient
	Kc
	0.75
	1.0
	0.9
	
	
	
	
	
	
	
	
	0.45

	Crop evapo transpiration(mm/month)
	Etc
	87
	126
	119
	0
	0
	0
	0
	0
	0
	0
	0
	

53

	Actual rain fall(mm/month)
	Pa
	23
	56
	32
	108
	135
	206
	212
	300
	152
	28
	4
	8

	Effective rain fall(mm/month)
	Pe
	3.8
	23.6
	9.2
	62.4
	84
	140.8
	145.6
	216
	97.6
	6.8
	0
	0

	Net irrigation requirement
	NIR
	83.2
	102.4
	109.8
	
	
	
	
	
	
	
	
	53

	Field efficiency
	Ep
	0.5

	Gross irrigation requirement(mm/month)
	GIR
	166.4
	204.8
	219.6
	
	
	
	
	
	
	
	
	106

	Irrigation area
	Ha
	8

	Irrigation hour apply
	Hr
	16

	Supply requirement
	
	0.96
	1.18
	1.27
	
	
	
	
	
	
	
	
	0.61

	Design supply(lt/sec/ha)
	
	1.27 lt/sec/ha is maximum duty for this crop





Sample calculation- For crop -3
· Crop-Tomato
· Planting time-mid-November
· Harvesting time=March
· Texture-Red clay loam soil
· Project site-Damakash SSIP
· Area-10ha
	Description
	Symbol
	                                                    Month’s

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Reference evapo transpiration(mm/month)
	Eto
	116
	126
	132
	123
	121
	96
	77
	80
	93
	120
	122
	117

	Crop coefficient
	Kc
	1.1
	1.1
	0.85
	
	
	
	
	
	
	
	0.45
	0.75

	Crop evapo transpiration(mm/month)
	Etc
	127.6
	138.6
	112.2
	
	
	
	
	
	
	
	54.9
	87.7

	Actual rain fall(mm/month)
	Pa
	23
	56
	32
	108
	135
	206
	212
	300
	152
	28
	4
	8

	Effective rain fall(mm/month)
	Pe
	3.8
	23.6
	9.2
	62.4
	84
	140.8
	145.6
	216
	97.6
	6.8
	0
	0

	Net irrigation requirement
	NIR
	123.8
	115
	103
	
	
	
	
	
	
	
	54.9
	87.7

	Field efficiency
	Ep
	0.5

	Gross irrigation requirement(mm/month)
	GIR
	247.6
	230
	206
	
	
	
	
	
	
	
	109.8
	175.4

	Irrigation area
	Ha
	10

	Irrigation hour apply
	Hr
	16

	Supply requirement/ha
	
	1.43
	1.33
	1.19
	
	
	
	
	
	
	
	0.63
	1.0

	Design supply(lt/sec/ha)
	
	1.43 lt/sec/ha is maximum duty for this crop











Sample calculation- For crop -4
· Crop-Potato
· Planting time-December
· Harvesting time-April
· Texture-Red clay loam soil
· Project site-Damakash SSIP
· Area=10ha
	Description
	symbol
	                                         Month’s

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Reference evapo transpiration(mm/month)
	Eto
	116
	126
	132
	123
	121
	96
	77
	80
	93
	120
	122
	117

	Crop coefficient
	Kc
	0.75
	1.1
	1.1
	0.85
	
	
	
	
	
	
	
	0.45

	Crop evapo transpiration(mm/month)
	Etc
	87
	138.6
	145.2
	104.5
	
	
	
	
	
	
	
	52.6

	Actual rain fall(mm/month)
	Pa
	23
	56
	32
	108
	135
	206
	212
	300
	152
	28
	4
	8

	Effective rain fall(mm/month)
	Pe
	3.8
	23.6
	9.2
	62.4
	84
	140.8
	145.6
	216
	97.6
	6.8
	0
	0

	Net irrigation requirement
	NIR
	83.2
	115
	136
	42.1
	
	
	
	
	
	
	
	52.6

	Field efficiency
	Ep
	0.5

	Gross irrigation requirement(mm/month)
	GIR
	166.4
	230
	272
	84.2
	
	
	
	
	
	
	
	105.2

	Irrigation area
	ha
	10

	Irrigation hour apply
	hr
	16
	
	
	
	
	
	
	
	
	
	
	

	Supply requirement/ha
	
	0.96
	1.33
	1.57
	0.48
	
	
	
	
	
	
	
	0.60

	Design supply(lt/sec/ha)
	
	1.57  lt/sec/ha is maximum duty for this crop











Sample calculation- For crop -5
· Crop-Pepper
· Planting time-December
· Harvesting time-March
· Texture-Red clay loam soil
· Project site- Damakash SSIP
· Area-8ha
	Description
	Symbol
	                                                 Month’s

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Reference evapo transpiration(mm/month)
	Eto
	116
	126
	132
	123
	121
	96
	77
	80
	93
	120
	122
	117

	Crop coefficient
	Kc
	0.65
	1.0
	0.85
	
	
	
	
	
	
	
	
	0.4

	Crop evapo transpiration(mm/month)
	Etc
	75.4
	126
	112.2
	
	
	
	
	
	
	
	
	46.8

	Actual rain fall(mm/month)
	Pa
	23
	56
	32
	108
	135
	206
	212
	300
	152
	28
	4
	8

	Effective rain fall(mm/month)
	Pe
	3.8
	23.6
	9.2
	62.4
	84
	140.8
	145.6
	216
	97.6
	6.8
	0
	0

	Net irrigation requirement
	NIR
	71.6
	102.4
	103
	
	
	
	
	
	
	
	
	46.8

	Field efficiency
	Ep
	0.5

	Gross irrigation requirement(mm/month)
	GIR
	143.2
	204.8
	206
	
	
	
	
	
	
	
	
	93.6

	Irrigation area
	Ha
	8

	Irrigation hour apply
	Hr
	16

	Supply requirement/ha
	
	0.82
	1.18
	1.19
	
	
	
	
	
	
	
	
	0.54

	Design supply(lt/sec/ha)
	
	1.19 lt/sec/ha is maximum duty for this crop











Sample calculation- For crop -6
· Crop-Garlic
· Planting time-January
· Harvesting time-May
· Texture-Red clay loam soil
· Project site-Damakash SSIP
· Area-8ha
	Description
	symbol
	                                                      Month’s

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Reference evapo transpiration(mm/month)
	Eto
	116
	126
	132
	123
	121
	96
	77
	80
	93
	120
	122
	117

	Crop coefficient
	Kc
	0.5
	0.6
	1.0
	1.0
	0.95
	
	
	
	
	
	
	

	Crop evapo transpiration(mm/month)
	Etc
	58
	75.6
	132
	123
	115
	
	
	
	
	
	
	

	Actual rain fall(mm/month)
	Pa
	23
	56
	32
	108
	135
	206
	212
	300
	152
	28
	4
	8

	Effective rain fall(mm/month)
	Pe
	3.8
	23.6
	9.2
	62.4
	84
	140.8
	145.6
	216
	97.6
	6.8
	0
	0

	Net irrigation requirement
	NIR
	54.2
	52
	122.8
	60.6
	31
	
	
	
	
	
	
	

	Field efficiency
	Ep
	0.5

	Gross irrigation requirement(mm/month)
	GIR
	108.4
	104
	245.6
	121.2
	62
	
	
	
	
	
	
	

	Irrigation area
	ha
	 8

	Irrigation hour apply
	Hr
	16

	Supply requirement/ha
	
	0.62
	0.6
	1.42
	0.7
	0.35
	
	
	
	
	
	
	

	Design supply(lt/sec/ha)
	
	1.42 lt/sec/ha is maximum duty for this crop














Sample calculation- For crop -7
1. Crop-Maize
1. Planting time-January
1. Harvesting time-May
1. Texture-Red clay loam soil
1. Project site-Damakash SSIP
1. Area-4ha
	Description
	symbol
	                                                      Month’s

	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	Reference evapo transpiration(mm/month)
	Eto
	116
	126
	132
	123
	121
	96
	77
	80
	93
	120
	122
	117

	Crop coefficient
	Kc
	0.3
	0.7
	1.05
	1.05
	0.8
	
	
	
	
	
	
	

	Crop evapo transpiration(mm/month)
	Etc
	34.8
	88.2
	138.6
	129.15
	96.8
	
	
	
	
	
	
	

	Actual rain fall(mm/month)
	Pa
	23
	56
	32
	108
	135
	206
	212
	300
	152
	28
	4
	8

	Effective rain fall(mm/month)
	Pe
	3.8
	23.6
	9.2
	62.4
	84
	140.8
	145.6
	216
	97.6
	6.8
	0
	0

	Net irrigation requirement
	NIR
	31
	64.6
	129.4
	66.75
	12.8
	
	
	
	
	
	
	

	Field efficiency
	Ep
	0.5

	Gross irrigation requirement(mm/month)
	GIR
	62
	129.2
	258.8
	133.5
	25.6
	
	
	
	
	
	
	

	Irrigation area
	ha
	  4

	Irrigation hour apply
	Hr
	16

	Supply requirement/ha
	
	0.35
	0.74
	1.49
	0.77
	0.14
	
	
	
	
	
	
	

	Design supply(lt/sec/ha)
	
	1.49lt/sec/ha is maximum duty for this crop














SUMMARY OF CROP WATER REQUIREM NT (DESIGN SUPPLY)
· Region: - Oromia                                   
· Zone: - South west shoa                       
· Woreda: - Waliso
· Kebele: - Darare Ibicha
· Project: Damakash SSIP
· Command Area: - 60ha
· Year:-2009 E.C

	No
	        Crops
        name
	Area
(ha)
	                                              Months

	
	
	
	J
	F
	M
	A
	M
	J
	J
	A
	S
	O
	N
	D

	1
	Onion
	12
	0.82
	1.18
	1.42
	0.63
	
	
	
	
	
	
	
	0.68

	2
	Cabbage
	8
	0.96
	1.18
	1.27
	
	
	
	
	
	
	
	
	0.61

	3
	Tomato
	10
	1.43
	1.33
	1.19
	
	
	
	
	
	
	
	0.63
	1.0

	4
	Potato
	10
	0.96
	1.33
	1.57
	0.48
	
	
	
	
	
	
	
	0.60

	5
	Pepper
	8
	0.82
	1.18
	1.19
	
	
	
	
	
	
	
	
	0.54

	6
	Garlic
	8
	0.62
	0.6
	1.42
	0.7
	0.35
	
	
	
	
	
	
	

	7
	Maize
	4
	0.35
	0.74
	1.49
	0.77
	0.14
	
	
	
	
	
	
	

	8
	Total area(ha)
	60
	                       60

	9
	Design supply(lt/sec/ha)
	
	1.43
	1.33
	1.57
	0.77
	0.35
	
	
	
	
	
	0.63
	1.0

	                            1.57 lt/sec/ha is maximum duty


Thus1.57lt/sec/ha is the crop duty under the adopted cropping pattern.
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