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[bookmark: _Toc454532899]1. INTRODUCTION

[bookmark: _Toc352746566][bookmark: _Toc352793293][bookmark: _Toc352797488]Presently the problem of the global warming becoming the main issue of the world as well as the country which results increase in temperature and decrease in rainfall both in amount and distribution. This unreliable rainfall and desertification in turn reduce the production return from the existing limited natural resource. This problem becoming the main constraints for development and increasing agricultural production. Besides increase in population is another constraint which needs special mechanism to facilitate food availability for the rapid increasing population.

Irrigation plays an important role in the development of agricultural sector and contributes much in economy development of the country. It ensures production of high value crop, protection of crop failures due to drought, cultivation of suitable multi cropping practices in a season; maximize the value of land and farmers and increase their living standards, create job opportunity and additional income generate. 

The purpose of the agricultural component of the feasibility study of Uke Small-Scale irrigation Scheme has been to investigate the present state of agriculture and to make an assessment of the prospect of irrigated agriculture in the area.

This report, therefore, deals with (i) the description of the project area in terms of location, climate, soils and topography; (ii) the present agriculture of the project area providing baseline data and background information on farming practices, where available; (iii) irrigated agriculture focusing on crop production, the crops to be grown, practices to be introduced and the problems of irrigated crop production.
[bookmark: _Toc352797489]
[bookmark: _Toc454532900]2. STUDY OBJECTIVES
 The general objective of the envisaged project is to increase agricultural production through the introduction of irrigated agriculture.
[bookmark: _Toc454532901]2.1. Specific objectives
The specific objectives of the agricultural/agronomic study are:
· To evaluate the existing agricultural situation of the area including crops grown, the cropping pattern, farming practices.
· To investigate the suitability of soils, climate and water to irrigated agriculture;
· To estimate crop water requirements.

[bookmark: _Toc352797490][bookmark: _Toc454532902]3. STUDY METHODOLOGY

The methodology consisted of collecting and checking existing agricultural data from Woreda, Kebele and development agent and others. The field survey, a detailed checklist that guides the agricultural survey was prepared and incorporated in the overall sectorial study components. 

Available primary and secondary data of the project area was collected during the field survey period. Primary information was gathered from various focus group discussions and individual interactions of elders and other farmers in and around the project site. In these discussions, the primary focus was on the farming environment of the area as related to the farming system, land use, food availability, crops preferred, attitudes towards irrigation development, constraints in farming practices, etc. 

[bookmark: _Toc41447370][bookmark: _Toc352797491][bookmark: _Toc454532903]4. DESCRIPTION OF THE SCHEME/AREA
[bookmark: _Toc41447371][bookmark: _Toc352797492]
[bookmark: _Toc454532904] 4.1 Location

The proposed small-scale irrigation project called “Uke” is situated in Oromia Regional State, East wellega Administrative Zone in Guto Gida Woreda, JarsoTolera Kebele.

[bookmark: _Toc454532905]4.2 Climate

Agro-ecologically, the proposed project area is found in moist low land (Kolla) agro climatic zone in the altitudinal range of between 1397-1425 meter above mean sea level and it is suitable for the production of most Vegetables, cereal crops and animal rearing. The command area has a gently undulating landform of slope 2-5% and its surrounding is sloping which is bare cultivated land and exposed to sever erosion problem. 
[bookmark: _Toc400608770][bookmark: _Toc403465207][bookmark: _Toc431370177]
[bookmark: _Toc454532906]4.2.1 Rainfall
The rainfall pattern of the study area is uni-modal. The long term annual rainfall of the study area is about 1367.1 mm. The rainfall distribution and amounts vary from year to year.  The moist months of the project area are mid April to beginning May and end October to beginning November and the dry months are from beginning November to mid April. The rest months from beg May to end October are humid period / growing seasons. The rainfall of the project area is shown on the table as follows.




[bookmark: _Toc454522655]Table 1: Rainfall data at Anger Gutin Metrological station

	Parameter  
	
Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Total

	Rainfall (mm)
	3.5
	14.4
	19.3
	50.8
	151.2
	214.5
	296.6
	296.9
	216.4
	86.1
	14.8
	2.6
	1367.1




[bookmark: _Toc454522684]   Figure 1 Mean monthly rainfall


[bookmark: _Toc454532907]4.2.2 Temperature 


Temperature is one of the dominant climatic elements, which determines the distribution of vegetation, soil and farming system of a certain area. The temperature is inversely related to the altitude in most cases. This creates variation in crop types.

The mean maximum temperature in the area is recorded in the month of February and the highest mean minimum in the month of March and April. The mean maximum temperature ranges between 26.9 0C and 34.9 0C and the mean minimum from 10.60C to 15.5 0C. The temperature of the study area is suitable  for agricultural crops proposed for irrigated agriculture.
[bookmark: _Toc422771441][bookmark: _Toc431369624]


[bookmark: _Toc454522656]Table 2: Temperature data at Anger Gutin Metrological station

	Parameter 
	
Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Average 

	Mean Minimum temperature (oC)
	10.8
	12.4
	15.5
	15.5
	15.3
	14.7
	14.1
	13.9
	13.4
	12.6
	12.5
	10.6
	13.4

	Mean maximum temperature (oC)
	32.8
	33.5
	34.4
	34.9
	32.1
	28.6
	26.9
	27.1
	27.9
	30.0
	30.9
	31.6
	30.9






[bookmark: _Toc454522685]Figure 2 Mean monthly minimum and maximum temperature


[bookmark: _Toc431370179][bookmark: _Toc454532908]4.2.3. Humidity 

Humidity level of the atmosphere determines the level of evapotranspiration. The relative humidity distribution will show the favorability and possibility of pest infestation occurrence in which in most cases high humid areas are susceptible to insect pests and diseases; therefore it is useful to give emphasis to incorporate pest control intervention in the project document.

The mean annual relative humidity in the study area varies from 52% in the month of February to 90 % in the months of August. This range of relative humidity is low during dry months of the year and high during rainy season. The rise in relative humidity favors sporadic outbreak of some crop pests and diseases.

[bookmark: _Toc422771444][bookmark: _Toc431369625]



[bookmark: _Toc454522657]Table 3: Relative Humidity data at Anger Gutin Metrological station

	Parameter 
	
Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Average 

	Mean RH%
	53
	52
	53
	55
	80
	88
	89
	90
	87
	78
	71
	62
	72







[bookmark: _Toc454522686]Figure 3 Mean monthly Relative Humidity


[bookmark: _Toc431370180][bookmark: _Toc454532909]4.2.4 Sunshine hour

Daily length/ sunshine hours and radiation are very important in photosynthetic plant growth and estimation of crop water requirement. For irrigation purpose, analysis of monthly mean of sunshine hours is crucial to investigate its effect on crops. 
 The study area experiences sunshine hours that vary from highest (8.3 hrs /day) in January to lowest (2.7 hrs /day) in July.  

[bookmark: _Toc454522658]Table 4: Sunshine data at Anger Gutin Metrological station

	Parameter 
	
Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Average 

	Sunshine hour
	8.3
	8.1
	7.7
	7.3
	5.5
	3.9
	2.7
	2.8
	3.9
	6.7
	7.5
	7.9
	6.0





[bookmark: _Toc454522687]Figure 4  Mean monthly sunshine hour


[bookmark: _Toc400608774][bookmark: _Toc403465211][bookmark: _Toc431370181][bookmark: _Toc454532910]4.2.5 Wind speed

Wind speed has significant effect on crop performance especially in after late development stage. Occurrence of strong winds may result in lodging. In addition, crop water requirement of the crop increases in windy days than calm days. Mean values of wind speed is highest in the months of April and May (1.8 m/sec) and the lowest mean value is in the month of November (0.8 m/sec). 
[bookmark: _Toc454522659]Table 5: Wind speed data at Anger Gutin Metrological station

	Parameter 
	
Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Average 

	Wind speed (m/sec)
	1.2
	1.4
	1.6
	1.8
	1.8
	1.5
	1.3
	1.1
	0.9
	0.9
	0.8
	0.9
	1.3







[bookmark: _Toc454522688]Figure 5 Mean monthly wind speed


[bookmark: _Toc454532911]4.3 Soil of the command Area

The soil formation of the command area of soil is the result of alluvial deposition of transported soil materials and fluvisol type. The parent material of the area is the basic volcanic rock, which is basalt.
[bookmark: _GoBack]
[bookmark: _Toc454532912]4.4 The present state of land use and farming system of the proposed project area

Fairly high level of crop husbandry is practiced on areas of gentile to moderately slopping by rain agriculture and traditional irrigation on areas of flat (plain) topographic landforms. Tillage practices is initially by oxen (traditional plough) and then mostly by hands. Some crop rotation is carried out but it appears no agronomic basis. 
Generally, the farming system practiced in and around the project area is mixed farming system that both crop and animal production and considered as primary & secondary activities of the people in and around the project. 
The Woreda comprises about 109,150 hectares of land. About 58.17% of the total land is cultivated land. Other land use categories  includes grazing land 5.99%, forestland 4.51%, Vegetable and fruit 3.48%, rock outcrops 17.89% and others 9.96% which represents degraded, eroded areas.  Regarding the Land use of the kebele in which the project is located, total land area is 4659.33 ha. About 54.21% is cultivated land. The pattern of land use of the Woreda and keble is shown in Table 1 below. 

[bookmark: _Toc454522660]Table 6: Major land use areas in and around the project

	No
	Types of land use
	In the Wereda
	In Kebele

	
	
	Areal ext.
(ha)
	Prop
(%)
	Areal ext.
(ha)
	Prop
(%)

	1
	Cultivated Land
	63489.93
	58.17
	2526
	54.21

	2
	Grazing Land
	6536
	5.99
	75
	1.61

	3
	Forest Land
	4923.25
	4.51
	120
	2.58

	4
	Land Under construction(home stead)
	-
	
	19
	0.41

	
	Land Under perennial crops/fruits
	3794
	3.48
	54
	1.16

	5
	Un used land (rock out crops)
	19526.45
	17.89
	1865.33
	40.03

	6
	Others
	10880.37
	9.96
	-
	-

	Total
	109150
	100%
	4659.33
	100%



Source: Guto GidaWereda and JarsoTolera Development center


[bookmark: _Toc454532913]5. THE EXISTING AGRICULTURE

Both crop production and animal husbandry are the major existing agriculture in and around the propose project areas.

Crop production (under rain fed & traditional) Irrigation

In and around the proposed project area, crop production is the lively hood of the people and considered as the primary activity. The major crops produced includes cereal crops such as sorghum, maize, millet, F/millet, sesame, Noug, ground nuts, soya bean, and some others & from vegetable crops such as potato, Tomato, Onion, pepper, local cabbages and some others vegetable crops are produced by both rain fed agriculture and under tradition irrigation system
Crops like maize (from cereal) and vegetable crops such as potato, Tomato, Onion, & pepper are carried out (produced) by rain fed agriculture (during rainy season) and practiced under traditional irrigation systems during the dry seasons in general.
[bookmark: _Toc41447379][bookmark: _Toc352717363]The main cropping system practiced in and around the proposed project area is mono cropping and this is due to shortage of farmlands. There is some crop rotation with leguminous crops but not appears an agronomic base. The cropping system fairly practiced is by interchanging the cereal crops from year to year.

The farmers begin to use commercial fertilizers as a results of soil fertility degradation and this underlying cause is due to erosion by flooding water as well as repeated cultivation and poor land use & managements, besides no any conservation measures (practice) on areas of degraded and exposed lands but a very few soil bunds were practiced on few sloppy areas of the proposed project and its surrounding areas.
The known (major) animal diseases are- Trypanomiasis, pasturollosis, black legs and external parasites which attacks the animals seriously and have a great negative impacts on animal as well as crop production & since they are the main draft power sources for ploughing, for transporting and other social and economic purposes. Generally oxen power utilization and Donkey powers are the main draft power sources in and around the proposed project areas.
Generally, in additions to mono cropping and no agronomic based crop rotation, the main underlying causes and reasons for low crop production and productivity in and around the proposed project area are due to:
A) Erratic rainfall which is the untimely coming and disappearances of rain fall which damages the crops during the growing and flowering stages of the crops (Not all seasons but happened in some occasions)
B) Crop insect pests such as stalk borer, shoot, leaf borer, cut worms, weevils and termite problem
C) Crop diseases- such as leaf blight, leaf rusts, smuts and downy mildew

D) Soil erosions and the related problems (absence of integrated agricultural activities) which include soil and water conservation and managements generally result in declining the fertility of the soil.
E) Weeds and wild life (predators) are the major known causes and reasons for low crop productions and productivity was observed from field agronomic (integrated assessment study)
[bookmark: _Toc454532914]5.1 Existing Cropping Practices and Cropping Pattern

The cropping calendar for major corps of the area and the main operations are presented in the following table. These operations calendars flow normal racial régime of Orormia. In times of abnormality such as late set of the rains, area converges and volume of production is greatly affected. At present most of the farmers of the command area and the surrounding area produce crops only once in a year. But there are some farmers in and around the project area produce during dry season by using so-called “bone” (residual moisture) following the river bank and by traditionally diverting the river. They produce cereals and some vegetables at the main rainy season and vegetables by traditional irrigation. 




[bookmark: _Toc454522661]Table 7: The cropping calendar for the major crops produced by both rain fed agriculture and traditional irrigation in and around the project area is shown below.
	No
	Types of crops
	Seed bed preparation
	Sowing time
	Weeding time
	Harvesting time

	
	
	Tillage time
	Freq
	
	Starting time
	Fre
	

	I
	Rain Fed
	
	
	
	
	
	

	1
	Maize
	Mid Feb. to April
	3
	End April-End May
	Beg June-Mid July
	3
	Mid Nov-End Dec

	2
	Sorghum
	Mid Feb. to April
	2
	End April-Mid June
	Beg July-End August
	2
	Mid Nov-End Dec

	3
	F/millet
	Beg May- End May
	3
	Mid June-End June
	Mid July-August
	3
	Mid Nov-End Dec

	4
	Sesame
	Beg May-End May
	2
	Mid June-End June
	End July- August 
	1
	Mid Oct-November

	5
	Noug
	Beg May-End May
	2
	Mid July-End July
	Mid Aug-Beg September
	1
	In November

	6
	Pepper
	Mid May-End May
	3
	Beg June-End June
	Mid July-August
	3
	Nov-Mid December

	7
	Ground nut
	Mid May-End May
	2
	Beg June-End June
	In August
	2
	Oct-November

	8
	Carrot
	Mid May- End May
	3
	Beg June-End June
	August-September
	3
	Mid Sept-October

	9
	Cabbage (local)
	Mid May-End May
	2
	Beg June-End June
	August-September
	2
	Mid Nov-Mid Dec

	10
	Potato
	End May-Mid June
	3
	End June-Mid July
	August-September
	3
	Mid Nov-End Dec

	11
	Sweet potato
	Mid May-Mid June
	3
	End June-Mid July
	August – September
	3
	Mid Nov-End Dec

	12
	Onion
	Mid May-Mid June
	3
	Beg June-Mid July
	August- September
	3
	Mid Nov-End Dec

	13
	Tomato
	Mid May-Mid June
	3
	Beg June-Mid July
	August-September
	3
	Mid Nov-Mid Dec

	II
	Traditional Irrigation
	
	
	
	
	
	

	1
	Maize
	In January
	3
	EndJanuary-Mid March
	End March-April
	3
	In August

	2
	Pepper
	In September
	3
	End October
	November-December
	3
	In January

	3
	Sugar cane
	In September
	-
	-
	-
	-
	-

	4
	Onion
	In September
	3
	End October
	November-December
	3
	In January

	5
	Potato
	In September
	3
	End October
	November–December
	3
	In January

	6
	Tomato
	In September
	3
	End October
	Nov - December
	3
	In January


Source:Guto Gida woreda Agricultural development office and JarsoTolera kebele development center.


[bookmark: _Toc454532915]6. CROP PRODUCTION AND YIELD

The major crops grown in the area include maize, sorghum finger millet, and sesame are the most preferred crops under rain fed condition. These crops are staple food crops for the area and relatively fetch fair price in the local market. Yields are generally low but are comparable to the national average. Area coverage, production and yield per unit area are directly related to the timing, distribution and amount of rainfall that prevails in any given year.

As indicated on Table 3 below, farmers grow the crops by four methods i.e local seeds without fertilizers, local seeds with compost, local seeds with fertilizers and improved seeds with fertilizers. For all crops grown by using improved seeds and fertilizers shows yield increment by far than grown without fertilizer/compost. This indicates that using agricultural input is very important for yield increment and can help for attaining food self-sufficiency within a short period of time.

[bookmark: _Toc454522662]Table 8: Production & Yield Data for Major Crops of rain fed

	Crop
	2005/2006
	2006/2007

	
	Area 
(ha)
	Prod.
 (qt)
	Yield (qt/ha)
	Area (ha)
	Prod. 
(qt)
	Yield 
(qt/ha)

	Maize
	8478
	558266.5
	65.89
	13470.5
	7966.53
	59

	Sorghum
	6322
	164731.5
	26
	4171
	114301
	27

	Tef
	3720
	37562
	10
	4075
	28648
	7

	Wheat
	195
	3801.5
	19
	195
	3455
	17

	Barley
	169.25
	2199.25
	13
	165
	2545
	15

	Finger millet
	2399
	30508.5
	12.7
	1735
	20759.5
	12

	Rice
	60
	1897.5
	31
	60
	1989
	33

	Faba bean
	118
	1154
	9
	118
	1172
	10

	Field pea 
	35
	349.5
	10
	35
	352.5
	10

	Haricot  bean 
	1220.5
	12616.25
	10
	1197
	7346.5
	6

	Soybean
	188.5
	2042
	10
	165
	665
	4

	Noug
	2237
	10187.75
	4.5
	1270
	4857
	3.8

	Sesame
	3117
	15405.75
	5
	1558.5
	5128
	3.29

	Ground Nut
	1735
	20240
	11
	1735
	20957.5
	12


Source:_Guto Gida wereda Agricultural office
[bookmark: _Toc454522663]Table 9: Comparison of major crops grown with and without using agricultural inputs at Guto Gida Woreda and Jarso Tolera Kebele By rain fed agriculture in 2006/2007 E.C production year

	
No
	
Types of crops
	Local seeds without fertilizers
	Local seeds with Compost
	Local seeds with Fertilizers
	Improved seeds with fertilizers

	
	
	Area
(Ha)
	Prod.
 (Qt)
	Yield/ha
(Qt)
	Area (Ha)
	Prod.
 (Qt)
	Yield/ha
(Qt)
	
Area
 (Ha)
	Production (qt)
	Yield /qt
	
Area
 (Ha)
	Production (qt)
	Yield /qt

	I
	 In Woreda
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Maize
	129
	1935
	15
	251
	7530
	30
	911
	31672
	34
	12179.5
	755516
	62

	2
	Sorghum
	729
	15309
	21
	1503
	37575
	25
	1936
	61312
	31
	3
	105
	35

	3
	Teff
	656.5
	1969.6
	3
	1429.5
	10006.5
	7
	1949
	15592
	8
	40
	1080
	27

	4
	F/millet
	415
	2905
	7
	810
	9720
	12
	504.5
	8072
	16
	2.5
	62.5
	25

	5
	Haricot bean
	54
	243
	4.5
	901
	5406
	6
	239.8
	1678.5
	7
	2.2
	19
	8.6

	6
	Noug
	857.25
	3000
	3.5
	412.75
	1857
	4.5
	-
	-
	-
	-
	-
	-

	7
	Sesame
	101
	303
	3
	897.5
	3590
	4
	560
	1235
	2.2
	-
	-
	-

	8
	Ground nut
	730
	8395
	11.5
	1005
	12562.5
	12.5
	-
	-
	-
	-
	-
	

	II
	 In JarsoTolera
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Maize
	60.00
	960
	16
	12
	384
	32
	20
	700
	35
	475.00
	19000
	40

	2
	Sorghum
	1450.00
	18125.00
	12.50
	-
	-
	-
	
	-
	
	-
	-
	

	3
	F/Millet
	325.00
	1625.00
	5.00
	-
	-
	-
	
	-
	
	-
	-
	

	4
	Sesame
	350.00
	2100.00
	6.00
	-
	-
	-
	
	-
	
	-
	-
	

	5
	Noug
	325.00
	2112.50
	6.50
	-
	-
	-
	-
	-
	-
	

	6
	Ground nut
	75.00
	6375.50
	8.50
	
	-
	-
	-
	-
	-
	


Source: Guto GidaWereda Agricultural office and JarsoTolera Development center
[bookmark: _Toc454522664]Table 10: Major vegetable crops produced by traditional irrigation and planted by using different in puts in Guto Gidda wereda in 2006/2007 production year

	
No
	
Types of crops
	
Local seeds without fertilizers
	
Local seeds with compost
	
Local seeds with fertilizers
	
Improved  seeds with fertilizers

	
	
	Area 
(Ha)
	Production
(Qt)
	yield/ha
(Qt)
	Area 
(Ha)
	Production
(Qt)
	yield/ha
(Qt)
	Area (Ha)
	Production
(Qt)
	yield/ha
(Qt)
	Area (Ha)
	Production
(Qt)
	yield/ha
(Qt)

	1
	Maize
	1675
	134000
	80
	100
	8600
	86
	500
	47000
	94
	100
	10000
	100

	2
	Potato
	
	
	
	
	
	
	
	
	
	1802
	331568
	184

	3
	Tomato
	
	
	
	
	
	
	
	
	
	535
	123050
	230

	4
	Pepper
	
	
	
	
	
	
	
	
	
	197
	6895
	35

	5
	Onion
	
	
	
	
	
	
	
	
	
	758
	119006
	157

	6
	Cabbage
	
	
	
	
	
	
	
	
	
	157
	29202
	1862

	7
	Carrot 
	
	
	
	
	
	
	
	
	
	200
	619721
	100


Source: GutoGidda wereda irrigation Development Authority








Yield comparisons for the major crops produced by regular activity and extension package program in and around the project area.
Crop cultivated under extension package program is with higher yield productivity than the same type and variety of crops cultivated in regular activity program, this is because of the great emphasis is given to the extension package program and the utilization of improved (selected seeds) with improved agronomic practices, agricultural inputs with strong sustainable extension services were given than the normal (regular) activity.

[bookmark: _Toc454522665]Table 11:  Input utilized for rain fed agriculture in and around the project area during 2006/2007 production year

	
Types of crops
	
Types of variety
	
Seed rate
(kg/ha)
	
Fertilizer rate
(kg/ha)

	
Cost of inputs
(Birr/Qt)
	



	
	
	
	DAP
	Urea
	Seed
	DAP
	Urea

	Maize 
	- BH-140

	25kg
	100
	200
	600
	1476
	1184

	
	-BH540

	25kg
	100
	200
	600
	1476
	1184

	
	30G19
	25kg
	100
	200
	600
	1476
	1184



Source: Guuto GiddaWereda Agricultural Office


[bookmark: _Toc454522666]Table 12: Types of chemicals and herbicide utilized in production year of 2006/2007

	
Type of chemicals and herbicides  used
	
unit
	
Total liter used
	
Rate used
(Lt/ha)
	
Cost
(birr/Lt)

	2-4D
	lit
	5000
	1
	139

	Roundup
	"
	490
	1.5
	197

	Actilic
	lit
	423
	1
	35





[bookmark: _Toc454532916]7. THE EXISTING LIVESTOCK PRODUCTION

Animal rearing is one of the major means of lively hoods of the people of in and around the project area but they considered as the second major activity next to crop production even though the climatic conditions is suitable for animals rearing as observed from their numbers as well as from their quality wise besides their draft power sources for farming and transporting crop yields either from farm site to home or to market areas.

Almost all of the farmers in and around the proposed project area have either oxen or cow or sheep goat or heifers or donkey or poultry, except a few farmers due to poor living standards to great extent and newly married youngsters. The area is reputed for its livestock production. The major domestic animals found in and around the project area are oxen, cow, heifers, sheep goat, donkey and poultry (chickens). The numbers of animals found in the project area including the kebele is mentioned on the table below.















[bookmark: _Toc454522667]Table 13: Livestock population of Guto Gida wereda for 2006/2007

	
No
	
Types of animals
	
Population
(number)
	
Predominant diseases
	
Sources of feed for the animals
	
Number of animals’ health protection clinics 
	
Major problems related to livestock production

	1
	Cow
	1950
	Trypanosomiasis
Pasturoloses
Blackleg
Externalparasite
(ticks
	-Grass 
-Crop residue
	

1 type D
	Shortage of grazing land
Diseases like trypanosoomiasis

	2
	Sheep
	740
	
	
	
	

	3
	Oxen
	1737
	
	
	
	

	4
	calves
	980
	
	
	
	

	5
	heifer
	895
	
	
	
	

	6
	Goat
	896
	
	
	
	

	7
	Horse
	-
	
	
	
	

	8
	Hen
	-
	
	
	
	

	9
	mule
	-
	
	
	
	

	10
	donkey
	395
	
	
	
	


Source:  Guto GidaWereda Agricultural Office

[bookmark: _Toc454532917]8. EXISTING CROPPING PATTERN AND INTENSITY

The cropping intensity in the proposed command area is only once in a year by both rain fed agriculture and traditional irrigation on different parts of the area. The rain fed agriculture is practiced during the main rainy seasons (Meher) and there is no belg season production in and around the proposed command area.
The cropping pattern practiced in and around the proposed command area by traditional irrigation are Maize,  potato, Tomato, Onion and pepper with low intensity whereas by rain fed agriculture includes maize, sorghum, F/millet, sesame, Noug ground nut, pepper, Potato, Soya beans, tomato, Onion, Cabbages (local) & sweet potato, were produced with high intensity. There is also small amount of sugar cane and coffee plantation for market and consumption respectively.
It is obviously known that rainfed agriculture is weather dependent which is sowing (planting) is done or starts at the beginning of rainy seasons for some crops like sorghum, maize and F/millet but tillage (land preparation) starts before the rainy season but for the rest types of crops in and around the proposed project area, land preparation (tillage practices) and planting are depending up on their cropping calendar during the main rainy season.
[bookmark: _Toc454532918]9. POTENTIAL AND ACTUAL AVERAGE YIELD

Actual Average Yield is the yield obtained under the managements of farmers without the use of inputs such as selected (quality seeds), fertilizers, improved agronomic practices and crop protection.
Potential average yield is the yield obtained from the potential of varieties the improved seeds that can give an optimum yield under good agronomic and cultural practices which is by using quality of selected improved seeds, fertilizers (organic or/ and inorganic) with integrated pest and diseases control measures (mechanisms).
The justification concerning average potential yield is from the yield obtained at project condition of irrigation projects in  East wellega zone irrigation Development Authority for more than three years, and it is also seen from component IVB-2 irrigation agronomy guide line and OIDA guide line for feasibility study volume II, August, 2000 Finfinne, with the national potential average yield.

The potential and Actual average yield obtained can also be used (helps) for the future (further) yield build up (yield projection) within five years for the proposed project.
The potential and actual average yields of the proposed types of crops are shown the table below.

[bookmark: _Toc454522668]Table 14: Potential and actual average yield of the proposed crops

	No
	Types of crops
	Actual average (Qt)
	Potential average yield (Qt)

	1
	Maize
	50.00
	100.00

	2
	Cabbage
	80.00
	200.00

	3
	Tomato
	97.00
	240.00

	4
	Onion
	60.00
	150.00

	5
	Pepper
	16
	30.00


Source: Guto Gidda woreda of agricultural development 


[bookmark: _Toc454532919]10. EXISTING AGRICULTURAL INPUTS AND SUPPORTING SERVICES

Besides well done agronomic practices, the timely use of agricultural inputs at the proper and recommended rate play a significant role in boosting up the yield of crop production. The existing agricultural inputs used by the farmers in and around the project area are:
1) Improved seed are seeds of maize BH-140 and pioneer at a rate 25kg/ha
2) Fertilizers are DAP at a rate 100kg/ha and Urea 200kg/ha were used for maize 100kg/ha. DAP and 100kg/ha Urea for maize and only for Teff 100kg/ha is used
3) Pesticides are actellic 2% and malathions 5% were used for controlling weevils at a rate of 25-50 gram per quintals
4) Herbicides 2-4D and U.46 are used at a rate of 1lit/ha on Teff & F/millet to control weeds.
Agricultural inputs were supplied to the farmers by the farmers’ co-operative of the P.A called JarsoTolera which supplies both DAP and Urea, for the regular (normal) activities and improved seeds, pesticides and Herbicides were supplied to the farmers on charge.

The improved seed used were maize seed BH-140 and sometimes pioneer and the farmer used BH-140 to great extent and pioneer to some extent because it is preferred for its high yield than others.

Concerning vegetable crops produced by traditional irrigation, the seeds are bought from traders in Nekemte town. The yield obtained under traditional irrigation and irrigation project (improved) it is almost similar because the only difference is the follow up, which is strong and continuous for irrigation project than traditional irrigation.
There were no improved farm implement utilization but few of the farmers may uses by renting tractor from investors for ploughing.
The farmers in and around the project area apply more or less all the inputs as per the requirements with strong and close supervision of the development agent found in the P.A and there is no problem the availability of the inputs when needed by the farmers.
Supporting services also play an important role in crop production, by advising and giving the necessary Techniques on the utilization of the proper input at a recommended rate and time of application for the farmers.
Besides the advises given to the farmers by development agent and woredas irrigation Development Authority experts, Oromia irrigation development  Authority in collaboration with Agricultural Bureau, also assigned the development agent of the project area which gives services for the farmers on both irrigation project and traditional irrigation in and around the project area.



[bookmark: _Toc454522669]Table 15: The numbers of mounds counted and treated in and around the project area (kebele) related to land use problems

	

No
	

Area 
(site)
	
Number of mounds counted
	Number of mounds treated

	
	
	
	With chemicals
	With cultural practice

	
	
	On grazing land
	On farm land
	In forest
	Home stead
	Total
	On grazing land
	On farm land
	In forest
	Home stead
	Total
	On grazing land
	On farm land
	In forest

	Home steads
	Total

	
I
	
In the project area

	
178
	
200
	
26
	
45
	
449
	
150
	
164
	
22
	
34
	
370
	
28
	
36
	
4
	
11
	
79

	
	
In Jarso Tolera kebele

	
276
	
394
	
42
	
05
	
817
	
249
	
59
	
38
	
93
	
739
	
7
	
35
	
4
	
12
	
78


Source: Agricultural development office of the woreda, JarsoTolera kebele development center.

 Remarks: Termite problem is still the serious problem due to less cultural practice  and poor land management compared to the extent of attack with total size of the area.



[bookmark: _Toc454532920]11. THE EXISTING IRRIGATION PRACTICE

There is an experiences and practices of traditional irrigation by diverting the river with local materials to produce crops like maize, potato, Tomato, Onion, peppers, chat and sugar cane in and around the proposed command area at different parts.
Seed bed preparation (tillage) practice for most of the vegetable crops is in September except maize is in January, and the sowing and harvesting time for most of the vegetables in the command area is at the end of October and in the month of January respectively (i.e. sowing and harvesting time) except for maize at the end of January to mid-March for sowing and in August, is the month of harvesting time.
The farmers of the area have an experiences and practices of traditional irrigation as observed from the discussions made with the farmers, so that they were very interested to use irrigated agriculture if the project will be practical.

[bookmark: _Toc454532921]12. FUTURE PROPOSED AGRICULTURE UNDER IRRIGATION SYSTEM AND SELECTION OF CORPS

Integrated agriculture can be an insurance against local climatic changes and should be adapted to the farmers to tackle the problem of food shortage. Irrigated agriculture helps to improve the income of the farmers by enabling them to produce twice in year and therefore, it contributes in achieving stable food security and increase the farm income.
[bookmark: _Toc431370199][bookmark: _Toc454532922]12.1 Crop Baskets of the project area
Environmental requirement of crops are given in several literatures. However, there is a best range of climate, soil and other environmental and socio-economic condition for each crop to render an optimum yield. The checklist (crop basket) has to literally give all range of possible or group of crops. The following are a crop basket for Aleltu small scale irrigation project.
Cereals: Maize, Sorghum, F/millet 
Pulses:  Haricot bean, soya bean
Oil crops: Sesame groundnut,  noug  
Vegetables:  Onion, Cabbage, pepper, Potato, Carrot, Tomato, 
Root crops:  Sweet potato, Anchote

Depending up on the following parameters, selection of potential crops has been given due to the focuses of the following situations: - 
(1) Local climatic condition of the project
(2)  Adoption of corps to the growing conditions of the project 
(3) Length of the various crops growing periods
(4) The soil conditions of the project
(5) Interest and experiences of the farmers to grow.
(6) Preference for food and market value and crop rotation as well as diversification requirements are the best points under taken for the selection of potential crops.
Based on the above-mentioned facts, reason or situations, the proposed crops for the project includes, Maize, Cabbage, Tomato, Onion and pepper The altitudinal range required for the proposed crops are shown on the table below, hence the altitude of the command area is b/n1397-1425 m a. m. s. l and its average altitude is 1411m a. s.l 

[bookmark: _Toc454522670]Table 16:The altitudinal range for the recommended crops

	
No
	
Proposed types of crop
	Required altitudinal ranges (in meter)

	1
	Maize
	1000-2400m.a.m.s.l

	2
	cabbage
	500-1700 m.a.s.l

	3
	Tomato
	500-2000m.a.m.s.l

	4
	Onion
	500-2000m.a.m.s.l

	5
	Pepper
	1000-2000m.a.m.s.l



The elevation of the proposed command area of the project is in the range of the given agro-climatic condition for the proposed crops.
Regarding cash income generation and Nutritional value of the proposed crops the crops are those which have short life span and high yielder per unit area. Also since they have high demand in the market for food especially during dry season, they can generate cash income for the beneficiaries. Besides, they have got good nutritional values which give a balanced diet and protecting the producers from vitamins and minerals deficiency problem if they consumed.




Generally, vegetable crops and crops with short life span and high yielder crops per unit area are proposed. They have good nutritional values and cash income generation. The vegetable crops are susceptible to diseases and pests if situations are not preferable to them thus; the major diseases and pests of the proposed crops are mentioned with their controlling mechanism under crop protection section.

[bookmark: _Toc454532923]13. PROPOSED CROPPING PATTERN

The proposed cropping patterns for the proposed command area of the project is two cropping patterns i.e. for full irrigation and supplementary irrigation adopted by the farmers in the project.
While implementing agricultural activities on the proposed command area of the project, it is very necessary to cultivate different crops on the same land at different time in order to avoid the repeatedly growing of the same species. This helps – To avoid the building up of serious soil borne, pests and diseases, like root knot, nematodes and wilt diseases. Therefore the crops should be grown in rotation and possible cropping pattern.
Generally as mentioned full and supplementary irrigation are proposed for the recommended crops. In the 1st phase with full irrigation the proposed and recommended crops to be grown and adopted by the farmers are: Maize, cabbage, Tomato, Onion and pepper and in 2nd phase with supplementary irrigation, the proposed and recommended crops are: Maize, cabbage and pepper.

Finally the proposed and recommended crops are listed on the table below for five years and continuous for the rest years similarly.





[bookmark: _Toc454532924]14. PROPOSED CROPPING PATTERN AND INTENSITY

The overall objective of the project is to maximize the utilization of the land and water given that the water source is not a limiting factor and that all the beneficiaries are capable of implementing the proposed program in terms of supplying the labor and other inputs required.
The cropping pattern for the proposed crops is as already mentioned above and it is desirable for the cropping intensity to approach 200% i.e. all the irrigable land is to be double cropped over one calendar year.
But in those areas where rainfall plays a significant part in the year’s production cycle, farmers devote more of their efforts towards their rain fed crops which require lower labor inputs compared with their irrigated plots. Therefore, in practice it is preferable to aim at a lower intensity (cropping intensity of 170-180%)  But here, for the proposed uke irrigation for the project (163ha) 200 % cropping intensity is recommended in two cropping patterns over one calendar year and it is shown on the table below.

















[bookmark: _Toc454522671]Table 17: proposed cropping pattern and intensity for the project

I. Full Irrigation

	No
	Types of crops
	Year one
	Year tow
	Year three
	Year four
	Year five

	
	
	First phase
	First phase
	First phase
	First phase
	First phase

	
	
	(ha)
	(%)
	Yield per ha /Qt/
	(Ha)
	(%)
	Yield per ha /Qt
	
(ha)
	
(%)
	Yield per ha /Qt/
	(ha)
	(%)
	Yield per ha /Qt/
	
(ha)
	
(%)
	Yield per ha /Qt/

	1
	Maize
	40
	25
	50
	35
	22
	55
	30
	18
	60
	30
	18
	85
	25
	15
	100

	2
	Cabbage
	45
	28
	80
	45
	28
	100
	50
	32
	130
	45
	28
	150
	45
	28
	200

	3
	Tomato
	25
	15
	97
	30
	18
	130
	30
	18
	160
	25
	15
	200
	25
	15
	240

	4
	Onion
	30
	18
	60
	30
	18
	90
	30
	18
	100
	35
	22
	120
	35
	22
	150

	5
	Pepper
	23
	14
	16
	23
	14
	20
	23
	14
	22
	28
	17
	25
	33
	20
	30

	Total
	163
	100
	
	163
	100
	
	163
	100
	
	163
	100
	
	163
	100
	



II. Supplementary Irrigation

	No
	Types of crops
	Year one
	Year two
	Year three
	Year four
	Year five

	
	
	First phase
	First phase
	First phase
	First phase
	First phase

	
	
	(ha)
	(%)
	Yield per ha /Qt/
	(Ha)
	(%)
	Yield per ha /Qt
	
(ha)
	
(%)
	Yield per ha /Qt/
	(ha)
	(%)
	Yield per ha /Qt/
	
(ha)
	
(%)
	Yield per ha /Qt/

	1
	Maize
	82
	50
	50
	65
	40
	55
	81
	50
	60
	97
	60
	85
	97
	60
	100

	2
	Cabbage
	48
	30
	80
	49
	30
	100
	41
	25
	130
	33
	20
	150
	25
	15
	200

	3
	Pepper
	33
	20
	16
	49
	30
	20
	41
	25
	12
	33
	20
	12
	41
	25
	30

	Total
	163
	100%
	-
	163
	100%
	-
	163
	100%
	-
	163
	100%
	-
	163
	100%
	-



[bookmark: _Toc454532925]15. PROPOSED YIELD AND YIELD PROJECTION (BUILD UP) 

Yield build up (yield and yield projection) was made based on the previous experience of different research on farm and demonstration results. In general the yield build up (yield and yield projection) is related to the rate of adoption of modern agricultural inputs with integrated agricultural practice and management. Depending up on the far reasons and facts the yield build up is proposed for the project for five (5) cropping seasons (years)

[bookmark: _Toc454522672]Table 18:  proposed yields and yield build up

	No
	Proposed crops
	Production Years

	
	
	1st
	2nd
	3rd
	4th
	5th

	1
	Maize
	50
	55
	60
	85
	100

	2
	Cabbage
	80
	100
	130
	150
	200

	3
	Tomato
	97
	130
	160
	200
	240

	4
	Onion
	60
	90
	100
	120
	150

	
	pepper
	16
	20
	22
	25
	30




[bookmark: _Toc431370205][bookmark: _Toc454532926]15.1. Production projection

Based on the yield build-up and seasonal/annual area coverage of the proposed crops, the seasonal and annual crop production was calculated and presented to show the production trend over the project lifespan. 
 
[bookmark: _Toc454522673]Table 19: Summary of crop production projection (Qt)

	Crop
	Year 1
	Year 2
	Year3
	Year 4
	Year5

	Maize
	6100
	5500
	6660
	10795
	12200

	Cabbage
	7440
	9400
	11830
	11700
	14000

	Tomato
	2425
	3900
	4800
	5000
	6000

	Onion
	1800
	2700
	3000
	4200
	5250

	Pepper
	896
	1440
	998
	1096
	2220






[bookmark: _Toc454532927]16. PROPOSED AGRICULTURAL INPUTS & SUPPORTING SERVICES

As mentioned so far earlier, based on the adoptability of the crops to the climate of the area, soil condition, experiences and interests of the farmers to grow which crops the proposed crops were identified and recommended. The inputs which are required for the proposed crops such as seeds, fertilizer and its rate is shown on the next table and chemicals for pesticides and insecticides were described under plant protection  and management.
[bookmark: _Toc454522674]Table 20: Seed rate and fertilizer rate for the proposed crops on the project

	No
	Types of crops
	Seed rate/ha (kg)
	Fertilizer rat/ha
	Time of application
	Mode of application

	
	
	
	DAP (kg)
	Urea (kg)
	
	

	
1
	
Maize – BH 660
           - Pioneer
	
25.00
	
100.00
	
200.00
	DAP- during planting or sowing

UREA- during planting 50% and after it redchs knee height (50)
	By raw dressing

By raw dressing


	
2
	
Cabbage
Copenhagen market
	
0.35
	
150kg/ha
	
50kg/ha
	DAP – during land preparation
Urea- split application after 20 days of transplanting
	
By split application


	

3
	

Tomato –Money maker, Marglobe
	

0.25-3.00
	

150.00
	

100.00
	150-200kg(DAP)+100-150kg(Urea) during planting

Urea-100kg within 30-45 day interval
	By split application


By split (raw dressing

	4
	Onion – Adama Red
          -Merimru Brown
	0.60-0.75
	200.00
	100.00
	DAP-Before planting (50%)
	Split application

	
*
	
Tomato (on field)
	
	
200.00
	
200.00
	2:1 DAP and Urea ratio during planting

100kg Urea (30-45days)
	By split


By Split

	*
	Tomato (on nursery)
	
	0.052
	0.032
	0.15gm for 5m2 and nursery bed (DAP turea)
0.3kg for transplanting tomato is enough
	
By split

By spilt

	*


*
	Onion (on fields)


Onion (on nursery)
	
	200.00


5.60
	100.00


1.65
	DAP = 50% before and 50% after planting

Urea-6kg/ha before planting head (2-3days)
	By split


By split



[bookmark: _Toc454532928]17. PROPOSED CROPS AND CROPPING CALENDAR

Cropping calendar is the time in which the agricultural activities are carried out sequentially starting from land preparation until harvesting time because different crops needs different cropping calendar for the activities based on the suitable climatic factors they needs and their length of growing period. The listed cropping calendar on the table below has been recommended and prepared for the proposed crops on the command area of the project.

[bookmark: _Toc454522675]Table 21: Cropping calendar for the proposed crops on the project

I First Phase

	No
	Types of crops
	Types of crops
	Operational calendar
	Harvesting time

	
	
	Tillage
	Date of sowing
	Weeding
	

	
	
	Season of ploughing
	Freq
	
	Start of weeding
	Freq
	

	1
	Maize
	Mid. October
	3
	Nov. 1
	Mid. November
	2-3
	End March

	2
	Cabbage
	Mid October
	3
	Nov. 5
	Beg. December
	3-4
	Early February

	3
	Tomato
	Mid October
	3
	Nov. 15
	Beg. December
	3-4
	Mid February

	4
	Onion
	Mid October
	3-4
	Nov. 10
	End of November
	3-4
	Early February

	5
	Pepper
	Mid October
	3-4
	Nov. 5
	End of November
	3-4
	Early February




II Second phase

	No
	Types of crops
	Types of crops
	Operational calendar
	Harvesting time

	
	
	Tillage
	Date of sowing
	Weeding
	

	
	
	Season of ploughing
	Freq
	
	Start of weeding
	Freq
	

	1
	Maize
	Mid April
	2-3
	May 1st
	Mid May
	2-3
	End September

	2
	Cabbage
	Mid April
	3-4
	May 1st
	Beg Jun
	3-4
	Mid-August

	3
	Pepper
	Mid April
	2-3
	May 1st
	Beg. Jun
	2-3
	End August











[bookmark: _Toc454522676]
Table 22: Production cost for the proposed crops on the proposed project per hectare

	
No
	Type of
corps
	Type of Activities performed
	
Unit
	
Freq.
	
Qty
	
Unit
price
	
Total
price

	1
	Maize
	Tillage practice
	MD
	3
	8
	45
	1080

	
	
	Seeding bed pre.
	MD
	-
	-
	-
	-

	
	
	ploughing
	MD
	3
	8
	45
	1080

	
	
	Seeding/plating/
	MD
	1
	1
	45
	45

	
	
	Irrigating
	MD
	20
	8
	45
	7200

	
	
	Fertilizing
	MD
	1
	8
	45
	360

	
	
	Hoeing(weeding)
	MD
	2
	30
	45
	2700

	
	
	Spraying
	MD
	2
	4
	45
	360

	
	
	Harvesting
	MD
	1
	32
	45
	1440

	
	
	Transporting
	MD
	1
	40
	45
	1800

	
	
	Total
	
	
	
	
	16065

	2
	cabbage
	Nursery preparation
	MD
	2
	15
	45
	1350

	
	
	Tillage practice
	MD
	4
	8
	45
	1440

	
	
	Seeding (planting)
	MD
	1
	16
	45
	720

	
	
	Irrigating
	MD
	15
	3
	45
	2025

	
	
	Fertilizing
	MD
	1
	8
	45
	360

	
	
	Hoeing(weeding)
	MD
	4
	36
	45
	6480

	
	
	Spraying
	MD
	2
	4
	45
	360

	
	
	Harvesting
	MD
	1
	32
	45
	1440

	
	
	Transporting
	MD
	1
	50
	45
	2250

	
	
	Total
	
	
	
	45
	16425

	3
	  Tomato
	Nursery activity
	MD
	4
	15
	45
	2700

	
	
	Tillage practice
	MD
	4
	12
	45
	2160

	
	
	Seeding (planting
	MD
	1
	16
	45
	720

	
	
	Irrigating
	MD
	15
	3
	45
	2025

	
	
	Fertilizing
	MD
	1
	8
	45
	360

	
	
	Hoeing(weeding)
	MD
	4
	36
	45
	6480

	
	
	Spraying
	MD
	10
	4
	45
	1800

	
	
	Harvesting
	MD
	2
	20
	45
	1800

	
	
	Transporting
	MD
	2
	40
	45
	3600

	
	
	Total
	
	
	
	
	21645

	    4
	Onion
	Nursery activity
	MD
	4
	15
	45
	2700

	
	
	Tilling practice
	MD
	4
	12
	45
	2160

	
	
	Seeding (planting)
	MD
	1
	16
	45
	720

	
	
	Irrigating
	MD
	15
	3
	45
	2025

	
	
	Fertilizing
	MD
	1
	8
	45
	360

	
	
	Hoeing (weeding)
	MD
	4
	36
	45
	6480

	
	
	Spraying
	MD
	10
	4
	45
	1800

	
	
	Harvesting
	MD
	1
	20
	45
	900

	
	
	Transporting
	MD
	1
	40
	45
	1800

	                   5
	 Pepper
	Total
	
	
	
	
	18945

	
	
	Nursery activity
	MD
	4
	15
	45
	2700

	
	
	Tillage practice
	MD
	4
	12
	45
	2160

	
	
	Seeding planting
	MD
	1
	16
	45
	720

	
	
	Transplanting
	MD
	1
	8
	45
	360

	
	
	Fertilizing
	MD
	1
	8
	45
	360

	
	
	Irrigating
	MD
	13
	3
	45
	1755

	
	
	Hoeing/weeding
	MD
	4
	36
	45
	6480

	
	
	Spraying
	MD
	10
	4
	45
	1800

	
	
	Harvesting
	MD
	1
	20
	45
	900

	
	
	Transporting
	MP
	1
	40
	45
	1800

	
	
	      Total
	
	
	
	
	19035



[bookmark: _Toc454532929]18. CROP WATER REQUIREMENTS 

The estimation of crop water requirement underlies or (implies) the effective planning of crops production at farm level.

Crop water requirement is the quantity (depth) of water to meet (raise) a full crop without any harm full residual effects on soils. It includes the quantity of water needed the meet the evapo-transpiration needs of the crops losses during applications and any special operation such as land preparation, pudding and leaching of salts affected soils.

ETcr = ETO x KC

Water requirements of a crop is meet from soil profile (s), Rain fall (R.F) and irrigation requirement (IR)  WR= R.F+IR+S. The irrigation requirement is therefore, the total water requirements less effective rain fall and water from the soil profile.

The Reference crop evapo-transpiration (ETo) for the project is calculated by modified Pen man-Monteith method using CROPWAT 8.0 software. The climatic factors used for the calculation are temperature (minimum and maximum), humidity, wind and sun shine hour. The monthly climatic data and ETo calculated is depicted on the table below.  



[bookmark: _Toc454522677]Table 23:  Climatic data for calculation of ETo and the calculated monthly ETo for uke irrigation project

	Month
 
	Min Temp
°C
	Max Temp
°C
	Humidity
%
	Wind
m/s
	Sun
hours
	Rad
MJ/m²/day
	ETo
mm/day

	January
	10.8
	32.8
	53
	1.2
	8.3
	19
	4.18

	February
	12.4
	33.5
	52
	1.4
	8.1
	20.2
	4.7

	March
	15.5
	34.4
	53
	1.6
	7.7
	20.9
	5.22

	April
	15.5
	34.9
	55
	1.8
	7.3
	20.8
	5.5

	May
	15.3
	32.1
	80
	1.8
	5.5
	17.8
	4.23

	June
	14.7
	28.6
	88
	1.5
	3.9
	15.2
	3.28

	July
	14.1
	26.9
	89
	1.3
	2.7
	13.4
	2.84

	August
	13.9
	27.1
	90
	1.1
	2.8
	13.7
	2.83

	September
	13.4
	27.9
	87
	0.9
	3.9
	15.1
	3.07

	October
	12.6
	30
	78
	0.9
	6.7
	18.4
	3.68

	November
	12.5
	30.9
	71
	0.8
	7.5
	18.2
	3.61

	December
	10.6
	31.6
	62
	0.9
	7.6
	17.6
	3.58

	Average
	13.4
	30.9
	72
	1.3
	6
	17.5
	3.89


Source: Country: Ethiopia, Station: Anger-Gutin
Altitude: 1,350 m Latitude: 12.150 (North), Longitude: 37.180 (East)
[bookmark: _Toc454532930]18.1. Length of crop growing stages

During the growing periods, there are four (4) main growing stages of crops, where water requirement is vary that is based on the seasonal use of water by plant and it is determined by their stages of plant growth.

[image: ]

[bookmark: _Toc454522689]    Figure 6 LGP (length of growing period)


The four (4) main growing stages of a crop plants are:

1) The initial stage; -Refers from plant germination and early crop growth where the ground cover is less than 10%.

2) Crop development stage – refers a stage from the end initial stage up to full ground cover, which is between 70-80%.

3) Mid season stage - refers the stage from the attainment of full ground cover to the start of maturity, which is indicated by leaf senescence or leaf loss.

4) Late season stage- Refers the stage from the end of the mid till harvesting time.

The growing stage of the proposed crop for the proposed project area has been show on the table below.








[bookmark: _Toc454522678]Table 24: Length of growing stages for the proposed crops

	
No
	Types of corps
	Length of growing stages (in days)

	
	
	Initial
	Development
	Mid
	Late
	Total

	1
	Maize
	25
	40
	50
	30
	145

	2
	Cabbage
	20
	25
	60
	15
	120

	3
	Tomato
	25
	35
	40
	20
	120

	4
	Onion
	10
	20
	60
	30
	120

	5
	Pepper
	25
	35
	40
	20
	120




[bookmark: _Toc454532931]18.2 Crop coefficients (K.C)

The effect of crop characteristics on crop water requirement is given by crop coefficients. Crop coefficient represents the relationship between reference evapotranspiration (ETO) and crop evapo transpiration (Etcrop) or ETcrop equals to K.C x ETO. The values of crop coefficient given vary with the types of crops, its stage of plant growth, growing season and the prevailing weather conditions.
On our purpose (case), the crop coefficients used are taken from the table of crop coefficient (K.C), on irrigation agronomy manual revised version, March 1990. For the proposed crops, the selected crop coefficients are shown the table below.

[bookmark: _Toc454522679]Table 25: Crop coefficients for the proposed crops

	No
	Type of crops
	Crop coefficients in growing stages

	
	
	Initial
	Development
	Mid
	Late

	1
	Maize
	0.3
	0.7
	1.05
	0.8

	2
	Cabbage
	0.4
	0.7
	0.95
	0.9

	3
	Tomato
	0.4
	0.7
	1.05
	0.8

	4
	Onion
	0.4
	0.7
	0.95
	0.85

	5
	Pepper
	0.3
	0.6
	0.95
	0.85







[bookmark: _Toc454532932]18.3. Effective rain fall

Effective rainfall is the proportion of rain which is stored in the soil of the root zone and available to the plant. Rain fall which percolates beyond the root zone or lost to the plants through surface run off is not effective, so it is not available for the growth of plants
It is calculated using the CROPWAT 8.0 software by effective rainfall method for CWR calculations using dependable rain (FAO/AGLW formula) which is;

Peff = 0.6*P-10        for P month<=70 mm 
Peff = 0.8*P-24        for P month>70mm 
Where; Peff = effective rain fall
           P= total rainfall in a month (mm per month)

[bookmark: _Toc454522680]Table 26: Effective rainfall

	Months

	Rain
mm
	Eff rain
mm

	January
	3.5
	0

	February
	14.4
	0

	March
	19.3
	1.6

	April
	50.8
	20.5

	May
	151.2
	97

	June
	214.5
	147.6

	July
	296.6
	213.3

	August
	296.9
	213.5

	September
	216.4
	149.1

	October
	86.1
	44.9

	November
	14.8
	0

	December
	2.6
	0

	Total
	1367.1
	887.4






[bookmark: _Toc454532933]18.4 Irrigation efficiency (E)

Irrigation efficiency is the percentage of applied irrigation water stored in the soil and available for consumptive use by the plants. Field losses consists of surface run off & deep percolation therefore, an estimate of 50% losses are used for small-scale schemes whereas 30-40% losses for large-scale schemes. From irrigation agronomy revised manual, march 1990, and therefore, 50% of irrigation efficiency was proposed for the proposed project.
[bookmark: _Toc454532934]18.5 Leaching requirements: 

It is the proportion of irrigation water that must be leached through the root zone in order to maintain the salinity of the soils at a specified limit.
This means applying a greater quantity of irrigation water than required to satisfy the water requirement of the crop in order to leach the excessive salts, OR.
If the irrigation water by itself is saline (salty), avoiding the accumulation of salts in the soil through dissolving the salts and move them down words beyond the root zone where they cannot harm the plants.
In the proposed project, no need of leaching requirements because the soil and water of the project have no problem of salinity and the related problems.
[bookmark: _Toc454532935]18.6 Net irrigation requirement (NIR)
Net irrigation requirement (NIR) - refers to a depth of water needed by the plants to bring the soil moisture level in the effective root zone to field capacity from the soil moisture. It is calculated by using the relationship b/n crop water requirements (Etcr) and effective rainfall.
Net irrigation requirement = Etcr – effective rainfall

[bookmark: _Toc454532936]18.7 Gross irrigation requirement (G/R)

Gross irrigation requirement t is the net irrigation requirement plus the water application losses in the conveyance system due to seepage evaporation and other related factors.




[bookmark: _Toc454532937]19. CALCULATION OF CROP WATER REQUIREMENT
[bookmark: _Toc454532938]19.1 Crop Water Requirement of Recommended Crops
[bookmark: _Toc454532939]19.1.1 Crop water Requirement for maize
	Crop –Maize

	Month
	Decade
	Stage
	Kc
	ETc
	ETc
	Eff rain
	Irr. Req.

	
	
	
	coeff
	mm/day
	mm/dec
	mm/dec
	mm/dec

	Nov
	2
	Init
	0.3
	1.08
	6.5
	0
	6.5

	Nov
	3
	Init
	0.3
	1.08
	10.8
	0
	10.8

	Dec
	1
	Deve
	0.3
	1.08
	10.8
	0
	10.8

	Dec
	2
	Deve
	0.43
	1.53
	15.3
	0
	15.3

	Dec
	3
	Deve
	0.63
	2.4
	26.4
	0
	26.4

	Jan
	1
	Deve
	0.84
	3.35
	33.5
	0
	33.5

	Jan
	2
	Mid
	1.03
	4.31
	43.1
	0
	43.1

	Jan
	3
	Mid
	1.09
	4.73
	52.1
	0
	52.1

	Feb
	1
	Mid
	1.09
	4.92
	49.2
	0
	49.2

	Feb
	2
	Mid
	1.09
	5.11
	51.1
	0
	51.1

	Feb
	3
	Mid
	1.09
	5.3
	42.4
	0.1
	42.3

	Mar
	1
	Late
	1.09
	5.48
	54.8
	0
	54.8

	Mar
	2
	Late
	1.03
	5.39
	53.9
	0
	53.9

	Mar
	3
	Late
	0.94
	5.01
	55.1
	1.7
	53.4

	Apr
	1
	Late
	0.86
	4.72
	37.8
	2.3
	34.9

	Total
	
	
	
	542.9
	4.2
	538.1



[bookmark: _Toc454532940]19.1.2. Crop Water Requirement for Cabbage
	Crop- cabbage

	Month
	Decade
	Stage
	Kc
	ETc
	ETc
	Eff rain
	Irr. Req.

	 
	 
	 
	coeff
	mm/day
	mm/dec
	mm/dec
	mm/dec

	Nov
	2
	Init
	0.4
	1.44
	8.7
	0
	8.7

	Nov
	3
	Init
	0.4
	1.44
	14.4
	0
	14.4

	Dec
	1
	Deve
	0.45
	1.61
	16.1
	0
	16.1

	Dec
	2
	Deve
	0.67
	2.39
	23.9
	0
	23.9

	Dec
	3
	Mid
	0.9
	3.41
	37.5
	0
	37.5

	Jan
	1
	Mid
	0.98
	3.89
	38.9
	0
	38.9

	Jan
	2
	Mid
	0.98
	4.09
	40.9
	0
	40.9

	Jan
	3
	Mid
	0.98
	4.26
	46.8
	0
	46.8

	Feb
	1
	Mid
	0.98
	4.43
	44.3
	0
	44.3

	Feb
	2
	Mid
	0.98
	4.6
	46
	0
	46

	Feb
	3
	Late
	0.98
	4.76
	38.1
	0.1
	38

	Mar
	1
	Late
	0.95
	4.81
	48.1
	0
	48.1

	Mar
	2
	Late
	0.93
	4.84
	19.4
	0
	19.4

	Total
	
	
	
	423
	0.1
	422.9


[bookmark: _Toc454532941]19.1.3. Crop Water Requirement for Tomato
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Month
	
Decade
	Stage
	Kc
	ETc
	ETc
	Eff rain
	Irr. Req.

	 
	
	
	coeff
	mm/day
	mm/dec
	mm/dec
	mm/dec

	Nov
	2
	Init
	0.4
	1.44
	8.7
	0
	8.7

	Nov
	3
	Init
	0.4
	1.44
	14.4
	0
	14.4

	Dec
	1
	Deve
	0.4
	1.44
	14.4
	0
	14.4

	Dec
	2
	Deve
	0.53
	1.88
	18.8
	0
	18.8

	Dec
	3
	Deve
	0.73
	2.76
	30.3
	0
	30.3

	Jan
	1
	Deve
	0.93
	3.71
	37.1
	0
	37.1

	Jan
	2
	Mid
	1.07
	4.47
	44.7
	0
	44.7

	Jan
	3
	Mid
	1.08
	4.69
	51.6
	0
	51.6

	Feb
	1
	Mid
	1.08
	4.87
	48.7
	0
	48.7

	Feb
	2
	Mid
	1.08
	5.06
	50.6
	0
	50.6

	Feb
	3
	Late
	1.04
	5.09
	40.7
	0.1
	40.6

	Mar
	1
	Late
	0.93
	4.7
	47
	0
	46.9

	Mar
	2
	Late
	0.84
	4.39
	17.6
	0
	17.6

	 
	
	
	
	
	424.7
	0.1
	424.5



[bookmark: _Toc454532942]19.1.4. Crop Water Requirement of Onion

	
	
	
	
	
	
	
	

	Month
	Decade
	Stage
	Kc
	ETc
	ETc
	Eff rain
	Irr. Req.

	 
	 
	 
	coeff
	mm/day
	mm/dec
	mm/dec
	mm/dec

	Nov
	2
	Init
	0.4
	1.44
	8.7
	0
	8.7

	Nov
	3
	Deve
	0.46
	1.66
	16.6
	0
	16.6

	Dec
	1
	Deve
	0.73
	2.61
	26.1
	0
	26.1

	Dec
	2
	Mid
	0.95
	3.41
	34.1
	0
	34.1

	Dec
	3
	Mid
	0.97
	3.67
	40.3
	0
	40.3

	Jan
	1
	Mid
	0.97
	3.86
	38.6
	0
	38.6

	Jan
	2
	Mid
	0.97
	4.05
	40.5
	0
	40.5

	Jan
	3
	Mid
	0.97
	4.22
	46.4
	0
	46.4

	Feb
	1
	Mid
	0.97
	4.39
	43.9
	0
	43.9

	Feb
	2
	Late
	0.96
	4.5
	45
	0
	45

	Feb
	3
	Late
	0.93
	4.52
	36.2
	0.1
	36

	Mar
	1
	Late
	0.9
	4.53
	45.3
	0
	45.3

	Mar
	2
	Late
	0.87
	4.56
	18.3
	0
	18.3

	 
	 
	 
	 
	 
	439.9
	0.1
	439.7




[bookmark: _Toc454532943]19.1.5. Crop Water Requirement of Pepper
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Crop-pepper

	Month
	Decade
	Stage
	Kc
	ETc
	ETc
	Eff rain
	Irr. Req.

	 
	 
	 
	coeff
	mm/day
	mm/dec
	mm/dec
	mm/dec

	Nov
	2
	Init
	0.3
	1.08
	6.5
	0
	6.5

	Nov
	3
	Init
	0.3
	1.08
	10.8
	0
	10.8

	Dec
	1
	Deve
	0.3
	1.08
	10.8
	0
	10.8

	Dec
	2
	Deve
	0.43
	1.53
	15.3
	0
	15.3

	Dec
	3
	Deve
	0.63
	2.38
	26.2
	0
	26.2

	Jan
	1
	Deve
	0.83
	3.32
	33.2
	0
	33.2

	Jan
	2
	Mid
	0.97
	4.06
	40.6
	0
	40.6

	Jan
	3
	Mid
	0.98
	4.26
	46.8
	0
	46.8

	Feb
	1
	Mid
	0.98
	4.43
	44.3
	0
	44.3

	Feb
	2
	Mid
	0.98
	4.6
	46
	0
	46

	Feb
	3
	Late
	0.96
	4.7
	37.6
	0.1
	37.5

	Mar
	1
	Late
	0.92
	4.63
	46.3
	0
	46.3

	Mar
	2
	Late
	0.88
	4.6
	18.4
	0
	18.4

	 
	 
	 
	 
	 
	382.8
	0.1
	382.7



[bookmark: _Toc395174562][bookmark: _Toc454532944]20. SCHEME Supply of the Project

As shown on the crop water computation, the highest irrigation requirement for actual area is found in a month of February. The irrigation requirement for actual area was found to be 0.55/s/ha for 24-hour irrigation. The net irrigation requirement is divided by project efficiency (60%) to obtain the gross water requirement. The proposed irrigation hour for the project is 16-hour irrigation.  Therefore, the scheme supply of the project is 1.38 l/s/ha. This figure is important for the designs of main canals, secondary and field canals to limit their capacity. A summary of the project supply computation is depicted on table below.



[bookmark: _Toc454522681]Table 27: Calculated Scheme Supply of the Project
	 
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Precipitation deficit
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1. Maize             
	140.3
	142
	119.7
	0
	0
	0
	0
	0
	0
	0
	33.5
	81.3

	2. Cabbage           
	126.6
	127
	18.7
	0
	0
	0
	0
	0
	0
	0
	39.2
	96.7

	3. Tomato            
	133.4
	139.9
	64.5
	0
	0
	0
	0
	0
	0
	0
	23.1
	63.6

	4. Onion             
	125.5
	123.4
	40.1
	0
	0
	0
	0
	0
	0
	0
	37.1
	106.2

	5. Pepper            
	126.4
	124.9
	17.8
	0
	0
	0
	0
	0
	0
	0
	28.2
	71.8

	Net scheme irr.req.in mm/day
	4.2
	4.7
	1.9
	0
	0
	0
	0
	0
	0
	0
	1.1
	2.7

	in mm/month
	131.5
	132.6
	59
	0
	0
	0
	0
	0
	0
	0
	33.1
	84.8

	in l/s/h
	0.49
	0.55
	0.22
	0
	0
	0
	0
	0
	0
	0
	0.13
	0.32

	Irrigated area(% of total area)
	100
	100
	100
	0
	0
	0
	0
	0
	0
	0
	100
	100

	Irr.req. for actual area(l/s/h)
	0.49
	0.55
	0.22
	0
	0
	0
	0
	0
	0
	0
	0.13
	0.32

	Project  efficiency
	60%
	60%
	60%
	60%
	60%
	60%
	60%
	60%
	60%
	60%
	60%
	60%

	Project supply(l/s/ha)
	0.82
	0.92
	0.37
	0
	0
	0
	0
	0
	0
	0
	0.22
	0.53

	Proposed irrigation hour
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16
	16

	Project  supply(l/s/ha for 16 hour
	1.23
	1.38
	0.55
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.33
	0.80



The water duty for the recommended crops of the projet is 1.38lt/sec/ha for 16hours irrigation

[bookmark: _Toc454532945]21. AVAILABILITY OF IRRIGATION WATER

The measured dry discharge of the river is 230lt/sec. The water dutyis 1.38lt/sec/ha.  Command area to be developed is equal to the discharge measured divided by the water duty. i.e command area = Discharge/water duty=230 lt/sec/1.38lt/sec/ha =166.7ha.  The calculated water duty can  satisfy 166.7 ha. Therefore, the discharge of the river is enough to irrigate the proposed command area. 

[bookmark: _Toc454532946]22. CROP SYSTEM AND MANAGEMENTS

[bookmark: _Toc454532947]22.1 Crop managements of the proposed crops

[bookmark: _Toc454532948]1. Maize
· Recommended spacing is 75cm b/n rows and 25 cm b/n plants. Row planting method is recommended
     -   Depth of a plant is 2.5-cm
· Seed rate 25-30 kg per hectare
· Fertilizers recommendation is based on the experiences of extension package program (100kg/ha. DAP) at the time of sowing.
· Rotating with leguminous crop is essential
· Inter cropping with H/bean also good
· The crop is sensitive to compete for weeds in its early stages of growth so, it is very important to keep the plant free from weeds
[bookmark: _Toc454532949]2. Cabbage

Optimum altitude : above 1500m-2000m
-soil requirement : light loam soil pH6-6.5
-seed rate /ha  0.35kg
-Seeding : seedlings are transplanted in the field, spacing 30-60x60-100cm
-fertilizer application : 150kg DAP+50kgUrea /ha
-weeding : 3 hand weeding
-pest : aphid, cabbagebeterfly- control-spraingwit dimecron0.8lt/ha
-variety .copenhagen
[bookmark: _Toc454532950]3. Tomato

· A seeding rate of 0.22kg/ha is required and spacing is 150cm b/n row and 20cm b/n plant is optimum
· Planting depth required is 5-8cm
· Area needed to prepare seedlings from one hectare is 250cm2
· Seedlings are transplanted in the fields after 25-35 days

[bookmark: _Toc454532951]4. Onion

· Do not compete well with weeds. The crop usually dawn in nursery and 
· A spacing of 20cm b/n rows and 70cm b/n plants on beds of 60cm width is recommended
· Two lines on beds and 60cm b/n beds are required
· A seed rate of 3.5kg/ha- 4.00kg/ha of seeds or 12-15Qt/ha of bulbs are requited
· Fertilizer recommendation is 200kg/ha of DAP and a total DAP is given during the planting time by mixing with soil.
· Planting depth required is 3-4cm (optimum)
· Weed controlling should be conducted at the early stage, not to avoid the root of onion, since onion has a shallow roots
· 560m2 of an area is need to prepare seedlings for one hectare

[bookmark: _Toc454532952]5. Pepper

· A seedling rate of 600 gram per hectare is required
· A spacing of 60cm b/n rows and 40cm b/n plants should be recommended
· 5-8cm a planting depth is required
· Seedling of 10-20cm heights are transplaatted to the fields after 25-35days
· 300m2 of an area is needed to prepare seedlings on one hectare of land.
[bookmark: _Toc454532953]22.2 Irrigation practice and Harvesting

[bookmark: _Toc454532954]22.2.1 Irrigation practice

Irrigation is any processes other than natural precipitation, which supplies water to the field crops or chards or any other cultivated lands

Irrigation water is applied in arid and semi-arid regions to produce crops and where the natural rainfall is sufficient but not well distributed over the year.
[bookmark: _Toc454522682]Table 28: The suggested irrigation method and irrigation intervals (in days)- for the proposed project.

	No
	Types pf crops
	Proposed irrigation method
	Proposed irrigation intervals (in days)
	Remark

	1
	Maize
	Furrow
	6-7
	· Irrigation- fixed interval
· Application – up to field capacity
· Efficiency – 60%


	2
	cabbage
	Furrow
	7
	

	3
	Tomato
	Furrow
	7-8
	

	4
	Onion
	Furrow
	5-7
	

	5
	Pepper
	Furrow
	 7-10
	



Summary of irrigation method & irrigation intervals

Irrigation method- the type of irrigation method recommended for the proposed crops on the proposed project is surface irrigation by Furrow method.

Irrigation intervals- depending up on climatic condition, development stages of crops, soil and other related condition, so based on these conditions, the recommended irrigation intervals has been shown on the table above.

[bookmark: _Toc454532955]22.2.2 Harvesting

a) Maize 

· To use green maize, supervise the field every time to check whether it reached or nit be fed green

· By opening the cover, see the fruit and harvest before the fruits became strong

· Keep the harvested maize under shade and then immediately supply to the market, not to loss its quality because of evapotranspiration

· If it is going to be transported a long distance, keeping the cover without removing any single cover because it helps it, moisture do it is




b) Cabbage

· The proper time for harvesting is when the head firm and fully matured;
· Cabbage as a fresh food is not possible to store for long time, therefore, recommended to use it immediately for home consumption or marketing;
· The water use efficiency for harvested yield for heads is about 12 to 20 kg/m3.
· The average water content of cabbage is about 90% with a high vitamin B, C, calcium and Phosphorus content. Smaller heads of poor quality are produced under limited water supply, particularly during the last growth stage- head formation and development. time for harvesting is when the head firm and fully matured;
c) Onion

When the bulbs developing from the leaf bases of both garlic and onions are fully formed, the leafy green tops begins to be yellow and eventually collapses at a point a little above the top of the bulbs leaving un up right short neck.
· When the top leaves go down the bulbs are ready for harvesting (15 to 25 days before harvesting) to allow the upper leaves dry and to prevent the initiation of roots growth for the time in the field by covering the bulbs which helps not to mature at the same time, progressively harvesting is important.

d) Tomato

· For export or for distance market, the tomatoes should be harvested when the green mature stages reached; that means the colour of the tomatoes is shiny red when the colour break is starting
· After harvesting tomatoes, it should be brought as soon as possible from the field to cool shady places
· The frequency of harvest for fresh market and export should be twice a week.
e) Pepper

· Sweet pepper is harvested when the fruit have reached full size but are still green however, during the latter stages of the crop fruits may be breaking color or be fully red.
· Chilies are normally harvested after they have fully or partly dried on the plants dried chilies should be produced by sun drying on trays or mats at table height, not on the ground. Over drying may cause the fruits to become brittle and easily broken.

[bookmark: _Toc454532956]22.3 Plant protection, weeds and selection of variety

[bookmark: _Toc454532957]  21.3.1 Plant protection

1) Maize

A) Diseases;

1) Gray leaf spot (G.L.S) (cercospora)
· It is a folia disease of maize, and causes a complete drying of leaf before maturity and can be controlled integrated pest mgmt in plant. Or
· Spraying of Helcozeb (80%) W.P powder at a rate of 2kg/ha mixed with 400-600 liter of water for a time (once)
2) Leaf blitht (Helminthosporiumturicicum)

· It is also a foliar disease of maize and can be controlled by using (growing) resistant and tolerant varieties besides integrated pest managements.
B) Pests

1) Cut worm (Agrofisipsilon)

· Cut the young seedlings of the shoot parts at base, and can be controlled by ploughing in dry time, seed dressing and avoiding host weeds
2) Army worm (Spodopteraexemptd)

· It causes a complete devastigation of young seedlings and can be controlled by chemicals like malathion (50%) E.C and endosuphan ULV at the rate of –2 liter per ha and 1.5kg/ha respectively or carbaryl (85%) W.P at a rate of 2kg/ha
3) Stalk borer (Busseeolafusca)

· It is the common pest of maize in and around the proposed project area. It attacks the crop plants by boring the stalks. The controlling mechanism can be achieved by removing crop residues, spraying (85%) W.P carbaryl and/or smbush at a rate of 1.5 kg/ha and 1.5kg/ha respectively.


2. Potato 

A) Diseases
a. Late blight (Phytophtora infestans)
This is a fungus disease. The fungus causes defoliation and a very destructive rot of the plants. The first symptoms are irregular, greenish black and water soaked spots on the leaves. These spots enlarge rapidly in moist weather and sometimes show white, downy growth on the lower surface, the stems often show spots similar to those on the leaves. 
Control measures are using resistant varieties, rouging out infected plants, crop rotation, removing host weeds, spraying Helcozeb 80% powder at the rate of 2kg/ha mixed with 400-600 liter of water and spraying one times during growing periods.
b. Early blight (Alternariasolani) 
· It is also a fungal disease, which attacks the leaves f a plant and causes collar rot on the stem as well as angular dry spots with round black ring. It can be controlled as the controlling measure that of late blight
B) Pests

1) Potato tuber moth (phthorimaeoperculell

· Brown headed caterpillar and triangular brown patch behind the head and attacks the young seedlings plants by mining the leaves which produces brown blotches and also both tubers and the above ground parts including the leaves can be infested. The controlling measures are:
1) Using clean seeds
2) Field sanitation of plant residues 
3) Spraying of endosulphan (35%)  E.C at a rate of 0.2 lit/ha and Diamacron (50%) at the rate of 0.8lit/ha mixing with 200 liter of water

2) Aphids (Myzuspersical)

· There are several kinds of aphilds that feeds on the potato plants. The winged aphids lay eggs on the plant that hatch out to wingless aphids and the number increases rapidly during dry weather. It can be controlled by spraying of malathion (50) W.P at the rate 2lit/ha mixing with 220 liters of water.

3) Thripsplami

· It is a leaf eater insect which attacks the leaves of young potato plans, and can be controlled by spraying of malathion at a rat of 1.5lit/ha for 2 days.
2) Cabbage
 A) Diseases
Different plant diseases attack cabbage. Of which black rot, caused by Xanthomonas campestris
pv.campestris is a very destructive disease of crucifer species. Black rot has been a major disease
constraint of cabbage production to smallholder farmers in Ethiopia like in any other African countries where substantial crops losses are experienced, especially during the warm and wet seasons.
 B) Insect pest
Aphids, leaf miners, cutworms and Heliothisarmigera are among the major insect pests that attack cabbage. The control methods are: destroying of crop residues and preparation of land during the dry season which will expose eggs and larvae of insects to be exposed to the sun, maintain crop rotation cycle and as soon as insects are observed than the threshold it is recommended to control by applying sprays of the recommended insecticides such as dimethoate, malathion, or trichlorophon, but towards the harvesting period it is recommended to use only malathion and/or trichlorophon.
3) Tomato 

A) Diseases 
(1) Late and early blight

· Destroying and wilting the leaves and stemas we;; as the tubers by boreing. It can be controlled by destroying the residval crop plants field sanitation and using clean seeds and spraying 2liter of Helcozeb (80%) W.P for 4 times per hectare.
B) Pests 
(1) Cut worms It attacks by boreing which cuts the young seedlings plants and the controlling mechanism (measure are - Use clean seeds
                     - Tolerant & resistant varities
                     - Using chemicals such as malathion 0.8lit/ha or endosulphan 2lit/ha during the 
                           flowering stages of a  plants
1) Aphids: it is a leaf eater insect and can be controlled by spraying of mulathions (50%) W.P 1liter per hectare of land


3. Onion
A) Disease

 1) Downey mildew (pernosopora destructor)
· It is a fungal disease, covering on leaves and soon turns yellow and then die.
· The problem
·  is severe during humid conditions
· The controlling mechanism are integrated pest management:
	- Crop rotation
	- Wing clean seeds
	- Tolerant and resistant varieties
	- Field sanitation and treating the seed with seed dressing using 
                        Chemicals like Ridmol 10gm with 15liter of water for 10 nursery beds                
                         (1x5) = 5m2 of an area.
[bookmark: _Toc454522683]Table 29: Common weeds observed at the proposed project and the surrounding areas

	No
	Type of crops
	Types of weed
	Controlling measure
	Remark

	
1
	
Maze
	- Guizotiascabara
- Cynadondactylo
- Commelinabengline
	* Hand weeding
* Good tillage practice 
   before sowing
* Integrate pest mgmts
	

	2
	Cabbage
	- Cynodondactylo
- Polystachya
	* Hand weeding
* Timely ploughing
	

	
3
	
Tomato
	- Cynodondactylo
- Guizotiascabara
	* Hand weeding
* Crop rotation
* Timely ploughing
	

	
4
	
Onion
	- Cynodondactylo
- Guizotiascabra
	* Crop rotation
* Timely ploughing
* Hand weeding
	

	
5
	
Pepper
	- Cynodondactylo
- Polystachya
	* Crop rotation
* Hand weeding
* Timely ploughing
* Integrated pest mgmt
	






22.3.2 Selection of varieties for the project

	No
	Proposed crop types
	Proposed varieties
	Remark

	1
	Maize
	· BH-140
	

	
	
	BH-541
	

	2
	Cabbage
	· Copehagen 
	

	3
	Tomato
	· Money maker
· Melka Shola
	Late maturing late maturing can fruit & can grow wither staking

	4
	Onion
	· Adama red
· Bombay red
	Red skin & flesh brown skin & white flesh white skin and white flesh

	5
	Pepper
	· Beko local
· Marko fara
	




[bookmark: _Toc454532958]23. AGRICULTURAL SUPPORT SERVICES

Still modern irrigation agriculture is at its infant stage in our region, so that, it needs a great support by agricultural support services to make the farmers more familiarize and adopt with it. Strong agricultural extension services are expected to be the sole remedy and tools, which can encourage (initiate) the farmers to work irrigation agriculture accordingly for the objective, target and fulfillment of the project productivity and sustainability.
Therefore, in general training the farmers on how to utilize their land and water resources efficiently besides integrated agriculture with regards to soil and water conservation, since it is very essential for sustainable development of the project and local communities.
Since, integrated agriculture requires more input power (labour intensive), continuous follow up of the activities on the project by development agent and the concerned experts is needed for the activities and to work with the farmers.
In addition to facilitate the source of agricultural input credit and marketing services, contact and dealing with the agricultural development office and the agricultural input supply agencies office at woreda level can be support (help) for the project objectives and target.




[bookmark: _Toc454532959]24. CONCLUSIONS AND RECOMMENDATIONS

The main aim and target of the proposed project is boasting up of production and thereby, achieving stable food security and farm income. Therefore, production of two times per year (double cropping) is recommended, one as full irrigation during dry season and the other is supplementary irrigation during the rainfall seasons.

To be effective and fruit full, all the agronomic recommendation recommended for the proposed crops should be prided and training of the farmers on the use of agronomic and input recommendation, land use and management as well as, on how to use water resources effectively should be conducted besides integrated agriculture, soil and water conservation around the project is very important for sustainability of the project.    

For the sources of improved and high yielder varieties of crops and other related materials and facilities for irrigated agriculture, establishing and developing demonstration sites and seed multiplication center on the farmers field can support (help) to solve alleviate) the problem of improved seeds shortage of vegetable crops.
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