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1. Introduction

Yabello pastoral and dryland Agriculture Research Center is located in Yaba, Borana, @meaa@ater idocated 570 Km south of Finfinnee on

the MoyaleMombasa asphalt road:he climate of the centre is arid aedni arid with erraticainfall.

The center has a vision of becoming a centeexakllence and seeing the imroved livelihaiddhe pastoral andagro pastoral communityy
disseminatinguastanable and innovatitechnology. The mission of thke centeis to increase agricultural production and productivity, reduce
poverty and contribute to sustainable livelihoodgastoralists/agropastorabstin Borana and West Guiji by rehabilitating and protecting the
natural resources of the region and adapting technology , generation, reproduction and disseminataeofeshnologies. Besides thibgt
centeris currently coordinatingouthern clugr in Agricultural Transformation i@romia withaim of bringing together various scholars from the
University, Agricultural Research Center, District Agriculture and District Offidialsnprove and strengthen the economy &mke parts in
developmenof the country.

Since its inception, our center has been engaged ineagtogy based, cliemdriented, inerdisciplinary, participatory research activities to
generate/adapt various technologies (participatory) and inegerated inagalst manner up tdis date The centerhasdifferent research
processes comprisingjfferent research teams as well sigpport teamsAccoording to prosperity plan the center haviotal of 60activities
planned for the 2015 fiscal year. However @8 budgeted researchats, evethoughthree (3) trials wereot donedue to prolonged drought
occurred in BoranaSothe center currently perforn® trials of the 2015 trials. This is a gopérformance according to our cent€echnology

multiplication andcenterdevelopmenprocesslso are doing to their best.



2. General reseach performance andeladership

I. Leadership role
The center planned perform 12 (monthly) management committee meetings throughout the year and we did more than 12. We planned quarerly
meetingwith all staff and we performed morethan four times. Regarding monitoring and evaluation of the research activities we planned four

hoever we only did two. This is due to drought problems aand budget shortage.

Il. Centerdevelopment activities

In this year we firshed and handover construction projects we have in the center. We completed fence which was late according to the agreemet
and it was a headech of YPDARC and 1QQO staffs. In addition to this we did simple maintainance like car and small ramieesnkiaugh
not completed due to budget. Our fence was not full finished and we left with two kilometers open. So we need addiebhait thislg



3. Activity Performance

3.1. Number of research activities planned and executed in thelEaO(Fundejl

No | Teams Plan | Quarterly performance Planning and Execution up to the percentagg Number of Nubere of
quarter of annual | activities activities
plan completed (discont/Susp.)
plan | performance| Performance plan | performance| Performance execution
% %
quarter| Upto | quarter| Up to
quarter quarter
1 | Cereal 9 8 7 87.5 9 8 88.89 88.89 1 2 0 0
2 | Pulse and oll 8 8 7 87.5 8 7 87.5 87.5 0 1 0 1
3 | Horticultureand 6 5 6 120 6 8 114.28 114.28 0 2 0 0
spice
4 | Crop protection 3 3 3 100 3 3 100 100 1 1 0 0
5 | Dairy Team 6 6 4 66.67 6 4 66.67 66.67 2 2 0 0
6 | Meat Team 6 6 5 83 6 6 100 100 1 1 0 0
7 | Animal Feed 5 5 3 60 5 3 60 60 0 0 0 1
8 | Apiculture 3 3 3 100 3 3 100 100 0 0 0 0
9 [ Agroforestry 3 3 6 200 3 7 233.33 233.33 2 2 0 1
10 | Soil fertility 2 2 3 150 2 4 200 200 1 1 0 0
improvement
11 | SWC and 0 0 2 100 0 2 100 100 0 0 0 0
Watershed
Management
12 | Irrigation 1 1 1 100 1 3 300 300 1 1 0 0
13 | Socio economics 2 2 3 150 2 3 150 150 3 3 0 0
14 | Agricultural 6 6 8 133.3 6 8 133.3 133.3 4 4 0 0
extension
Total 60 |58 |61 105 60 |70 116.6 116.6 16 20 0 3




3.2. Number of research activities planned and executed in the yedl¢n-IQQO Funded)

Quarterly performance Planning and Execution up to thq Number of Nubere of
quarter percentag | activities activities
e of completed (discont/Susp.)
N Source of | Pla annual
Teams
o] fund n plan
Pla | performanc| performanc| Pla | performanc| performanc .
execution | quate | Upto | quarte | Upto
n e e% n e e%
r quarte | r quarte
r r
1 Pulse NEoBOTA 1 1 1 100 1 1 100 100 0 0 0 0
and oils | B
AGRIFAR
M
2 | Dairy EIAR 4 2 2 100 4 4 100 100 1 1 0 0
3 | Meat EIAR,&PA 4 4 4 100 4 4 100 100 1 1 0 0
P
ICARDA, 1 1 1 100 1 1 100 100
4 | Animal | EIAR 4 4 3 75 4 3 75 75 0 0 0 1
feed &PAP
5 | Irrigatio | Ministry of 1 1 1 100 1 1 100 100 0 0 0 0
n Agriculture
LLRP 1 1 1 100 1 1 100 100 0
Total 16 | 14 13 92.8 16 15 93.7 93.7 3 3

4. General status of the activity in the center

4.1 Crop Research Process
4.1.1 Cereal research Team

Activity 1: Bread wheat Regional variety trail for Highland Areas of west Guiji, southern Oromia
Brief status of the experiment




This experiment was started during 2019/20 and expected to be completed during 2022/23. Twelve genotypes with three standard

checks were evaluated at Bule Hora and Abaya for three years (2019, 2021 and 2022). All Yield and yield eelatesi addiiected

and analyzed by SAS software (version 9.0).

Pooled ANOVA indicated significant variation for yield and yield related traits

df

Tablt eMean Square of ANOVA R&OrM29Ba®@AHW@W2 2Vheat genotypes in
SV Df FD MD PH NSPS TSW GYld(kg/ha)
Year 2 1120.4** 7168.6** 3578.35** 637.1** 13134.2ns 58513385.1**
Loc 1 21906** 117369.8** 246.6** 550.7** 38507.4ns 465255.3 ns
Rep (loc) 3 43.6** 43.1** 59.17** 3.3ns 13931.1ns 1219446.1**
Genotypes 14 57.6** 45.3** 176** 45.5ns 14894.1ns 18048082**
Loc*Gen 14 1.7ns 23.7ns 44.2ns 20.6ns 14343.1ns 312408.3 ns
Year*Loc*Gen 28 11.7~* 14.1ns 50.5* 23.8ns 14554.6ns 161386.1ns
Error 207 5.94 15.6 24.3 284 14698.761 259269.8
Mean 58.88 112.2 67.50 36 42 3216.1
Cv 4.15 3.6 7.28 14 13.69 12.8
Nssmnosnignificant**=highly significant, * = significant,
PH=PIl ant height|, NSPS =number of seed per spike, TSW=thousan

Table 2: Mean value of ANOVA for yield and Yderelated treats of Bread Wheat genotypes in 2019, 2020 and 2022

Treatment FD MD PH NSPS TSW GYield(kg/ha)
G1 61.8a 113.2ab 63.9ef 36.8abc 35.2b 3039.1def
G2 57.8bc 113.8a 64.2ef 35.6abc 35.7b 3154.2cdef




G3 58.7¢cb 111.2abc 65.6def 36.7abc 37.5b 3307.1&c
G4 58.2bc 112.4ab 66.3def 39.4a 35b 3233.7abcde
G5 58.2bc 112.8ab 71.7a 38.2ab 36.8b 3608a
G6 58.2bc 112.5ab 69abcd 37.6abc 35b 3133def
10STEMRR 62a 113.1ab 64.1lef 35.9abc 36.8b 3069.7def
Dure 55.2d 108d 70.2abc 34.7bc 32.1b 2856.3ef
261SEPTO 594bc 113.2ab 62.9f 33.6¢c 36.9b 3189.5bcde
491BWSN 59.5b 112.8ab 66.7cde 38.5ab 32.8b 3594.8a
Sanate 57bc 109.2cd 72.3a 36abc 89.8a 2779.2f
27HRWSN 57.6bc 113.8a 70.5ab 38.8ab 36b 3107.6def
Sofumar 61.2a 113ab 71.9a 36.9abc 33.4b 2962.8def
ABW(KLDS 59.1bc 110.2bcd 66.9bcde 38ab 37.2b 3561.1ab
34SAWSN 58.8bc 113.7 a 67bcde 36.2abc 35.9b 3517.7abc

From this experiment, it could be concluded that; Variation among 15 genotypes for most of the traits were observedofyjpes ge
(491BWSN (CIMMTY) (#1059), ABW(KLDSN)#64 and 3WYCYT (CIMMTY) (P#7) where promoted to the next breeding stage
(VVT).

10



Picturel: Performance of Bread wheat genotypes

Activity 2: Bread wheat variety adaptation trial for moisture stress area of Borana, Southern Oromia
Brief status of the experiment

Six bread wheat varieties were sown at Yabelo on station.

This experiment was started during 2019/20 and expected to be completed during 2022/23. Six varieties were evaluakedmt Yabel
station. Two years data (2019 and 2020)eveollected while the experiment were affected by drought during 2021 and 2022
cropping seasons. During 2023, the experiment was planted at Yabello and was harvested in at the end of June. The summarized

results will be presented after organizing and amatyall collected data

Cereal crops Ongoing Actives

Activity 1: Effects of NPS and Nitrogen Fertilizer rate on Yield of Bread Wheat (Triticum aestivum L.) In West Guji,
Southern Ethiopia
Status of the experiment

11



This experiment was started during 2028 arpected to be completed during 2023/24. In 2022/23, all necessary data were collected
from Abaya This experiment will be planted at both location with the same methodology in next September, 2023.

Sorghum (sorghum bicolo) Regional Variety trial
Status of the experiment

This experiment was started during 2021 and expected to be completed during 2023/24. 10 Sorghum genotypes including Standard
Checks (Melkam) were sown at Yabelo, Teltele and Abeya. The experiment was planted at three location @hadigaant

Taltelle) and currently the genotypes are at maturity stage. Data collection is ongoing

T T

Picture 1: Sorghum RVT at Yaballo during 2023

Activity 3: Sorghum (sorghum bicolor) adaptation trial.
Status of the experiment

This experiment was stad during 2021/22 and expected to be completed during 2023/24. Six Sorghumvarieties including Standard
Check (Melkam) was sown at Yabbelo, Teltele and Abeya. During 2022/23. Currently it is at maturity stage at all location. Dat
collection is ongoing

12



Picture 1. Sorghum Variety adaptation trial at Yaballo during 2023

Activity 4: Evaluation of newly released Teff Varieties for Borana lowlands.
Year started: 2021/22

Expected year of completion: 2023/24

This experiment was started during 2021/22 and exgeotbe completed during 2023/24. Eight Teff varieties including local check

was sown at Yabbelo and Teltele. The varieties are currently harvested and field data collection completed. Somed/idddar édate
underway

13



Picture 1: Teff Variety adaptatiotrial at Yaballo during 2023

Cereal Crops Extended activities=2

Activity 1: Determination of appropriate (Intra and Inter) Maize (Zea mays.L.) Spacing for moisture stress areas of Borana,
Southern Oromia
Started year: 2019/2020

Reason of Extension

This experiment was started during 2020 and expected to be completed during 2021/22. Due to severe drought during 2021/22 all
necessary data were not collected and it was decided to be extended by one year during regional review forum. Thewaperiment
sownat Yabelo on station during 2020, 2021 and 2022. During 2020, data was collected from Yabelo. During 2021 poor data was
collected from Yabelo (due to moisture stress). During 2022, the experiment was totally affected by drought. During 2023 the

experimentwas planted at Yaballo and the crop is at harvesting stage. Therefore this experiment will be repeated in next cropping
season

Expected year of completions: 2023/24

14



Activity 2: Bread wheat Regional variety trial for Moisture stress Areas of Borana Zone

Reason of Extension

This experiment was started in 2019/20 and expected to be completed in 2022/23. But due to drought in 2021 and 20&3rthe nece
data were not collected. Therefore it was decided to be extended by one year to fulfil the requireM&nt of R

Extension year needed: 1 year
Expected year of completions: 2023/24

4.1.2 Pulse and Oil crops Research team
Completed activities=1
Activity 1: Common Bean Variety Adaptation Trial

Brief Summary of Results
This activity was started in 2020 and egigsl to be completed in 2022. 14 recently released varieties were evaluated at three locations
for three consecutive years (2020, 2021and 2022 at Yabello, Taltele & Abeya). But the experiment at Taltalle and Alzgdywere t
affected by recurrent droughnd relative performance of the crops at Yabello was good. Therefore, it was decided to complete this
experiment by analyzing three years data collected from Yabello and recommend peter performing varieties to specifitally Yabe
areas. Hence, the colted data was analyzed by using SAS software and the combined analysis of variance indicated variation for
yield and most of yield contributed traits (Table 1). The mean performance of varieties indicated that Ado variety fgllawashb

Mitin performed letter than the others (Table 2) in Yabello climatic condition and recommended to the area for production.

Table 1. Mean squares from combined analyses of variance over three years for 6 traits of Common bean varieties gribavimat Yabe
2020, 2021 and 2@2G.C

S/ Var DF |FD MD NP B P H PPP GY

Year (Y|2 4799.14548.38y13.312|11570.411800.54{48212733.

Varieti|13 |48.52]|39.414*10.898*|2670.65163. 70**1489312. 4*

15



Rep(Y) 6 2.9841160.88910. 350 134. 499(13. 961 200255. 49
Y*V 25 |5.980(15.551240. 790*|548.458147. 460*1580849. 3*
Error 76 [10.94)117.384610. 191 115.262)13.011 212901. 4
CV 6. 49 4. 475 13.52 19. 135 28. 95 31.69

ns, *, *&*** non -significant, significant, highly significant and very highly significant at P<pQ®&0.01 and P<0.001,

respectively DF= degree of freedom, FD= days to flowering, GY = Grain yield in kilogram per hectare, MD= days to maturity, PH

= plant height in centimeter, NPB= number of primary branches, PPP= pods per plant

Table 2: Mean value ofield and yield related traits of 14 Varieties of Common bean tested at Yab2080n2021 and 2022 @

cropping season

Varieties FD MD NPB PHT(cm) PPP GY/ha
SER 55.778 92.89ab 2.8de 51.067 10.51de 1531.7ad
Rori 54.222 94.78ab 3.13cd 59.844 13.62bcd 1663.5abc
Waju 52.667 93.44ab 3.78a 101.733 14.8bc 1345.4cde
Ramada 50.889 97a 3.15¢d 80.756 9.13e 1337.3cde
Gagebe 50.778 92.56ab 3.62ab 46.044 12.37bcde 1746.1abc
Tatu 49.778 93.89ab 3.09¢cd 46.533 11.41cde 1393.9be
Gorosa 49.333 96.44ab 3.19bcd 63678 13.91bcd 1038.9de
Brazil 49.333 89.56ab 3.45abc 50.478 10.13de 1284.9cde
Tafach 49.222 92.89ab 3.42bcd 43.844 10.31de 1634.4abc
KATB-9 49.222 92.78ab 3.13cd 37.867 11.42cde 1366.8be
Ada 48.889 92.33ab 3.13cd 40.356 8.67e 1521.9ad
Ado 48.444 90.%ab 3.56abc 46.022 15.922b 1941.2a
Awash 48 81.92c 2. 6e 70.358 12.30bcde 903.2e
AwashMetin 47.833 89b 3.22bcd 73.333 19.9a 1855.5ab
Mean 50.37 91.98 3.24 57.92 12.28 1446.24

16




Conclusions and Recommendations

From this experiment, it could be concludedtii/ariation among 14 varieties of Common bean for most of the traits were observed
Indicating the possibility of selecting adaptable variety/ies for the study areas. Based on the mean performance béshé\darie
(1941.%g ha') followed by Awash Mgn (1855.5 kg hd) provided better grain yield at Yabello than other varieties and selected as
promising varieties. Therefore, farmers and common bean producers in moisture stress areas of Yabello and similariagrcaeecolog
use those varieties forgmuctions

IQQO Funded Ongoing activities=2

Activity 1: Influence of NPS Fertilizer Application rate on Yield and Yield Component of Common BeanFhaseolus Vulgaris

L.) Varieties at Southern Oromia

Brief Status of the activity

This experiment was startéa 2021/2022 and expected to be completed in 2023/2024. During 2023, the experiment was planted at
Yabello, Abaya and Teltellee. This experiment is currently at harvest stage and it is smoothly ongoing

Activity 2: Effect of Blended NPS Fertilizer Levels ad Row Spacing on Yield and Yield Components of Chickpea (Cicer

arietinum L.) at Bule hora, west Guji Zone

Brief Status
This experiment was started in 2021 and expected to be completed in 2022/23. The experiment was planted at Bule hora (Garba).

Now, the cop is harvest and all necessary data was collected. The experiment is smoothly ongoing

17



Picture 1: performance of Chickpea at Garba

Pulse and oil crops extended activities =4

Activity 1: Small Red Common Bean Regional Variety Trial (2019)
Activity 2: Small Red Common Bean Regional Variety Trial (2020)
Activity 2: Small white Common Bean Regional Variety Trial (2020)
Activity 2: Speckled Common Bean Regional Variety Trial (2020)

This four experiments were sown atl achateieon)o cand oenx p(ezadbze2 | toq
But , Due t202d02 datgdt wéeme not c ol 12e0c2t3etdh ofsreo me xaplelr i Incecnat iwoanss . p |1

(Yabell o, Taltalle and Abaya) and data collection is under wa)

Suspendedactivity =1
Activity 1: Desi Type Chickpea Observation Nursery
Reason for suspension

This experiment was conducted at Bule hora during 201/22 cropping season and expected to be completed during 2022423. About 7
Desi type Chickpea genotypes was colledteth DzARC and planted by augmented design. But, all genotypes were not emerged

(only check emerged). Therefore, the activity was decided to be suspend during annual regional review foram
18



Non IQQO activities
Activity 1: Adaptation and Verification Experime nt on Macadamia Integrifolia for Local registration
Activity Title: Adaptation and Verification oMacadamia integrifoligor local Registration: Activity status: Ongoing

Source of Seedling: Kenya (KARI)

Year of start: 2019

Expected year of completion: 28/23

Short summary of the activities

Macadamia varieties were'Introduced from Kenya Agricultural Research Institute (KARI) in 2019 with the objective to test the
performance and adaptability of new Macadamia varieties for local registration. Theeithpwcadamia varieties were planted at
three districts of East and West Guji zone (Shakiso NeoBOTAB company farm, Ambala wama and Bule hora on farmers land).The
performance of the planted macadamia seedlings are good at all districts and give hoptetaasegew varieties in the country after
completion of the performance evaluation of the crops. Currently, near to hundred thousand macadamia varieties wetkhgtroduce
NeoBOTAB Agrifarm Company and planted on more than hundred hectares of land daAvabaa district for further expansion

and to directly deliver the macadamia products to Bulbula integratediratyrstry Park after completion of registration and

verification.

19
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Picture 1: Performance of Macadamia plants

4.1.3 Horticulture and Spéccrops Research Team
Completed Activities (2)

Activity 1: Effect of spacing and NPS fertilizer rate on yield and yield components of Irish potato at Bule Hora
Source of fund: IQQO

Year started: 2020

21



Expected year of completion: 2022/23
Status of the expeiment
The experiment was conducted at B/Hora (Gerba) site, and all necessary data were collected, and analyzed (three year data).

Table 1: Combined analyses of variance over three years for 15 treatments of Irish Potato grown at Bule hora in 208@02221 an

SV Df PH SC MTw UMtw NtPPt ATW MYT/ha UMYT/ha TYT/ha
Rep 2 76.27ns 6.10ns 2.89ns 19.93* 3.21ns 0.01ns 99.12** 0.09ns 96.57**
treatment 14 122.95** 32.23* 2.53* 7.72ns  6.51** 0.05** 24.05** 0.27ns 27.26*
Year 2 1061.87*** 4861.65*** 275.63*** 6.96*** 303.82*** 2.65%** 172.90** 21.35%** 78.07ns
Trt*Yr 28 91.11ns 28.63* 5.24ns 9.18ns 6.19ns 0.03ns 27.22ns 0.50ns 31.43ns
Error 88 76.32 16.34 4.64 7.95 4.68 0.01 20.54 0.42 22.85
Cv 16.46 16.61 26.88 16.34 17.72 6.84 21.89 11.52 18.82

p<0.01;*significance at p<0.05 ns=not significant; PH=plant height, SC=stand count, MTw= Marketable tuber weight, UMTw=
Unmarketable tuber weighty\tPPt=Number of tuber per plant,ATW=Average tuber weight, MYT/ha=Marketable yield tone per
hector, UMYT/ha=UNmar&table vyield tone per hector, TMYT/ha=Total yield tone per hectbrt= treatment, yr=year,
CV=Coefficient of variation
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Tabl e 2: Combi ned Mean performance of yield and yiel00,r el
2021 and 2022 cropping season

SV PH SC MTWt UMTWt NTPP ATWt MY T/ha UMYT/ha Tyt/ha
26085 61.62 24.22"%¢ 24.22%¢ 6.26" 9.8(" 0.572 11.59° 1.38 37 753
190x75 57.40 26.1258" 26.12%°2 7.052 9.2¢" 0.39° 12.06° 1.32 38.38°
0x65 56.46 25.77° 25.77° 5.03° 8.0G"° 0.26° 8.87° 117 25.04"
260x65 55.66' 25.22% 25.27% 5.83° 7.53" 0.43" 9.65" 1.33 35.97°
50x75 54.44 25.66"° 25.66"° 5.58° 6.75° 0.32° 8.6 1.2¢ 34.74°
190*65 53.95 24.44"% 24.44"% 5.05° 8.13"%° 0.31° 8.75" 0.78 34.53°
50x85 53.88 22.1F% 22.1F% 4.1F° 7.57° 0.31° 7.44° 1.07 33.35"
0*85 53.66 25.77 25.77° 4.23"° 7.66" 0.34° 6.59" 0.99" 22.44"
120x65 51.7F 26.1F° 26.1F2 5.15° 7.66" 0.28° 8.94° 1.12 35.05"
120x75 51.60 23.77" 23.77" 5.65®° 8.7F 0.38° 10.33° 0.98 36.23"°
260x75 51.56° 21.90° 21.90° 4.18° 7.48"%° 0.36° 7.12° 1.02 33.06"°
190x85 51.22° 21.22° 21.22° 3.79"° 7.44"%° 0.26° 7.44° 1.18 33.49"°
50x65 50.20° 26.5562 26.55° 5.16" 7.62" 0.27° 9.35" 1.32 35.67"
120x85 46.78° 21.22°¢ 21.22°¢ 4.25° 6.66° 0.29° 8.12° 1.10 34.06"°
0x75 46.28° 25.44"% 25.44"% 3.99° 7.02¢ 0.39° 6.63" 1.04 22.64"°
Mean 53.04 24.3 5.004 44.3 7.80 0.34 9.02 1.1362 10.16

Meanswith the different letters indicate significant differences. ***Significance at p<0.001; **significance at p<0.01;*sigmiécan

at p<0.05 ns=not significant; PH=plant height, SC=stand count, MTw= Marketable tuber weight, UMTw= Unmarketable tuber

weight, NtPPt=Number of tuber per plant

,/ATW=Average tuber weight,

MYT/ha=Marketable vyield tone per

hector,

UMY T/ha=UNmarketable yield tone per hector, TMYT/ha=Total yield tone per hetttr.treatment, yr=year, CV=Coefficient of

variation

The result of analysief variance showed that Yield and yield contributing traits such as, PH ,SC, MTw, NTPPt, and ATW were

at e

highly significant among treatments and SC, MTw and TMYT/ha, were significant among treatments ,while UmTw and UmYt/ha

were nonrsignificant differene among the treatments and Most parameters such as , PH ,SC, MTw, UmTw, NTPPt, ATW, MYT/ha,

UMYt/ha, were showed that very highly significant among the year and TMYT/ha weresigroiicant among the year. 190kg
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NPSx75cm (38.38tone/ha) provided betteddyitnan other treatments followed by 260kg NPSx85cm (37.75tone/ha) and the lowest
yield were recorded from 0*85(22.444t/ha), 0x75(22.64t/ha) and 0x65(25.04t/ha).Economic feasibility and soil analysew/&y/unde

and Full report writing also underway.

Picture 1: Performance of Irish Potato

Activity 2: Black Cumin (Nigella sativa L.) variety adaptation trial at Bule Hora district of Guji zone
Source of fund: IQQO

Year started: 2020/21
Expected year of completion: 2022/23
Status of the experiment

Six BlackCumin varieties were sown at Bule Hora and all necessary data were collected and analyzed (three year data).
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Table 3: Combined Mean square values of six Varieties of Black Cumin
(ANOVA)

at B/Hora in 2020, 2021 and 2022 main cropping season.

Variety PH BR PPP YKgha TSW
Kena 40.03 6.40" 16.93 866.47 1.8G"
Soresa 36.3C0 6.10° 16.93 495.2% 2.00°
Silgo 39.5G 6.46" 16.06 738.69" 2.00"
Darbera 39.86 6.13 16.4C 557.34" 2.06"
Kanani 37.9G 5.50° 10.13 609.08" 2.06"
Gemechis 3660° 5.23 13.16 694.99" 2.13
Mean 38.36 5.64 15.15 660.30 1.8

Means with the different letters indicate significant differences. ***Significance at p<0.001;**significance at p<0.0fjtsigoe at

p<0.05 ns=not significant; PH=plant height, BR= &nch number, PPP=number of pqekr plant, Yield kg per hectaand

TSW=Thousand seed weight, Var=Variety and Yr=Year

The result of analysis of variance showed that Yield and yield contributing traits such as Yield kg/ha, were significaivaaietyn

while Plant height, Number of branches, number of pods per plant and TSW wesgynifinant among varieties and Plant height,

Number of branches, number of pods per plant, and Were highly significant among the year while Yield kilogram per hector were

nonsignificant among the year.

Plan height, Number of branches, number of pods per plant, Yield kilogram per hector and thousand seed weight wereamdt signif

among year*variety as summarized above in the table.

CONCLUSIONS AND RECOMMENDATIONS
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From this eperiment, it could be concluded as: There is significant variation among six Black cumin varieties for grain yield. This
indicates possibility of selecting good varieties among tested varieties for study areas. Kena(86621 aj Igilgo (738.69 kg Ha

) provided better yield than other varieties and selected as promising variety.

Therefore, farmers and Black Cumin producers around the study area and similar agro ecologies can alternatively usgil§gena and
varieties for commercial production untiéw high yielder varieties will be recommended for the study areas. Full report writing is
underway.

Picture 1: Performance of Black Cumin varieties

Horticulture and Spice crops Ongoing Activities

Activity 1: Effect of spacing on yield and yield componets of sweet potato at Abaya site, West Guji
Status of the experiment

This experiment was started in 2020 and expected to be completed in 2023. Currently, it was planted at Abaya and thegrefforma

the crop is smoothly ongoing.
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Activity 2: Chili Va riety adaptation trial at Borana lowland, Yabello district under Irrigation condition
This experiment was started in 2021/22 and expected to be completed in 2023/24.four improved chili varieties wereYdaetkd at

(Kedale irrigation site). All necessadata was collected and the experiment is smoothly ongoing




Activity 3: Adaptation trial of improved Mango varieties at Borana lowland, Yaballo districts under Supplementary Irrigation
Status of the experiment

This experiment was started in 2021/22 amxgected to be completed in 2025/26.Three improved Mango varieties were planted at

Yabello (Kedale irrigation site) and Crop management is smoothly ongoing

Activity 4: Adaptability Study of Desert type Banana (Musa Paradisiacal var. Sapiertum) varietiestaBorana lowland, Yabello
areas under supplementary irrigation
Status of the experiment

The experiment was started in 2021/2022 and expected to be completed in 2025/26. Seven Banana varieties were plafded at Yabel

(Kedale irrigation site) and Crop marmagent and Data collection is smoothly ongoing.
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Activity 5: Adaptation trial of improved Papaya (Carica papaya L.) varieties at Borana lowlands, Yabello districts Under
Irrigation.
Status of the experiment

The experiment was started in 2021/2022 and @rpeto be completed in 2025/26. Three improved Papaya seedlings and one local

seedlings of papaya were planted on station and Crop management is underway.
29



Activity 6: Evaluation of Tomato (Lycopersicon esculentum Mill.) Varieties at Borana Lowlands, Yabab districts Under
Irrigation.
Status of the Activity

The experiment was started in 2022/2023 and expected to be completed in 2024/25. Five varieties of Tomato seeds wéed transpla
at Yabell o (kadale irrigat i @moblemjthedransplarBed varietias eeretnot parformed wel (Theo n
admin. of irrigation site locked the water out late). Seedling rise and retranslating of seedling will be conductedilylAegtisSt.

Animal feed teamone activity calledCollection and Evaluation of native forage germplasma for improved feegroduction discontinued due
to drought prblems

4.2 Livestock Research Process

4.2.1. Dairy Technology Research Team
Activity 1: Current status of Borana cattle breed in Southern Oromia, Ethiopia
U Year of sarted: 2020/21

U Activities performed to date:
V All survey data and phenotypic measurement data were collected
U Data entry is on progress

Activity 2: Assessment of Attitudes and Practices Regarding Rabies in pastoral community of Borana Zone, Oromia Regib&tate,
Ethiopia
U Activities performed to date:

V All survey and secondary data were collected
U Data entry is on progress
Meat technology research Team

Activity Title 1: Participatory study on tick and acaricides resistance in cattle and small ruminant of Brana zone, southern Oromia
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Current status
V Fielddata collection was completed

V Acaricides resistance test is left
V Data entry is not started

4. On-going Research activities

Dairy Research Team

Activity 1: Effect of Dry Season Feed Supplementation orhe Performance of Borana Heifers with Partial Grazing Fed Grass Hepased
Diet in Borana Zone

U Year of started: 2020/21

U Expected year of completion:2023/24

Major activities performed in the year

V Feeding experimental animals was started

V Data collection is uskerway

V Monitoring of experimental animals for management case is also on progress
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Picture: Experimental animals during feeding trail, YPDARC, 2015
Activity 2: Assessment of goat milk production, utilization and quality in Borana Zone, southern Oromia, Ethiopia
U Year of started: 2021/22

U Expected year of completion: 2023/24

Major activities performed in the year
V Survey data collection was completed

V About 150 hctating doe were Ear tagged at Yabello and Elwoye districts for M and E

V On farm milk yield data for the two districts was recorded

4.2.2. Meat Research Team

On-going activities
Those funded by 1QQO
Activityl: Epidemiological and Seasonal Dynamicity Studies o major bacterial causes of respiratory diseases of Camel in Selected
Districts of Borana zone, Southern Oromia, Ethiopia
Year of started: 2022/23
Expected year of completion: 2024/25
Major activities performed in the year

V  Four site were selected

V Necessarnnput were purchased
Activity 2: Genetic Improvement of Borana Goat through Within Breed Selection
Year started: 2016/17
.Expected year of completion: 2023/24
Major activities performed in the year

U Inputs for the experiment were purchased

U From Breeding thck (does & Bucks) selected and mated for major kidding

U 13 kids were born this season
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a BWT, WWT, 6MWT, 9OMWT and YW data collection is underway

Picture: Kids born (YPDARC, 2015)
Activity 3: Effects of Age and Breed Group on Meat Quality of Black Headsheep and Their Crosses
Year started: 2016/17
.Expected year of completion: 2023/24
Major activities performed in the year
V Purchase of input was performed

V Lambs were ready for slaughtering
V Data collection and frequent monitoring is underway

Activity ti tle 4: Feed intake, growth performance and carcass characteristics of Borana male Cattle supplemented forage with concentrate
under station management condition
Year started: 2021/22
Expected year of completion: 2023/24
Major activities performed in the year
V Forages and grass were established, harvested and ready for feeding
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Concentrates were purchased and ready for feeding
20 male cattle were selected for the experiment and their initial body weight was taken
Feed formulation was done

< <<
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Picture: Rhodes grass hay stored
Activity 5: Effects of Weaning Age and Weight on Lamb Post Weaning Growth Rate and parturition interval of Black Head Breed &sed
under Extensive Production System
Year started: 2019/20
Expected yeanf completion: 2025/26
Major activities performed in the year

V Purchasing of input was done

V  Purchased experimental flock have been managed

V The activity was not done as per plan due to budget shortage for purchasing experimental animal

4.2.3. Animal feeds anBangeland management Research Team
On-going activities

Those funded by 1QQO
Activity 1: Rehabilitation of degraded rangeland through reseeding Cenchrus cilarias with stylo fructosa in Borana, Southethiopia
U Year of started: 2022/23
U Expected year of ecopletion: 2025/26
U Activities performed to date:
V Site was selected, exclosured, fenced and cleaned
V Land ripping, sowing was done
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V Agronomical managements and data collection were being taken

Picture: reseeding rangeland at Dire district, 2015
Activity 2: Adaptation trial of Brachiaria Cultivars in Semi -arid of Borana Zone, South Ethiopia
U Year of started: 2022/23
U Expected year of completion: 2024/25
U Activities performed to date: site selection and cleaning

Picture: Performance @&rachiaria Cultiars at Kadale, 2015
Activity 3: Adaptation Trials of Elephant Grass Cultivars in Borana, Southern Ethiopia
U Year of started: 2022/23
U Expected year of completion: 2024/25
U Activities performed to date: site selection and cleaning
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Picture: Elephant Gragultivars at Kadale, 2015

4.2.4. Apiculture Research Team
On-going activities

Those funded by 1IQQO
Activity 1: Effect of honeybee colony (Apis mellifera) towards enhancing the yield of sesame (sesame indicum L.) in west Guji zone, sout@romia.
Yearof started: 2021/22

Expected year of completion: 2023/24

Activities performed to date: sowing seed and caging was done

v

Picture: Sesame crop sown and mesh cage constructed, Abaya site, 2015
Activity 2: Introduction of shrub bee forage species for beekeping development at Arid and semiarid Borana zone, southern Oromia
Year started: 2022/23
Brief status
U Site was selected

U Available seeds collected and nursery seed bed and pots are prepared
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U Planting will be done in the coming rainy season
Activity 3: Modi fication of traditional basket hive towards improving produced honey and its quality in the Borana zone.
Year started: 2022/23
Brief status
U Site selection was performed
U Apiary site was established
U 48 basket hives were constructed and smeared
U Smoking waslone

& ; 75 i

¥ &
“‘.,! [ /& Z s e,
Picture: Smoked Modified traditional hives at Taltale, 2015

5. Basic technology multiplication

Res. team Type/name of technologieg Unit Amount Amount Performan| Reason
planned to be multiplied in planned to bel multiplied | ce as % of for under
the year multiplied(as annual performan
(as per given in KIB) plan per KIB) dan plan ce, if any

Animal feeds| Animal forages 20*30nt

Apiculture Bee forages 10*10nf
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Picture: Basic Seed maintainance (Rhodes and bee forage), YPDARC, 2015

4.3. Natural Reseourse process

4.3.1Agroforestry research team
Ongoing Research Activities

Activity 1: Adaptation and Growth Performance Evaluation of Selected Multipurpose Trees and Shrubs at Yaballo District,
Borana Zone, Southern Oromia

Project codeYB/NR/AF/2018

Budget source: 1QQO

Started year: 2018/19

Expected year of completion: 2023/24

Location: Yaballo On station

Initiators: Siraj Kelil and Sisay Taye.

Responsible persons: Siraj K., Sisay T, Taddese N, Fissaha Geteneh and Zelalem Teku

Objective
40



4 To evaluate the adaptability and growth performance of seleatéigpurpose tree species in the study area.

Expected output
U Adaptable multipurpose tree and shrub species will be identified

Summary

The adaptability and growth performance of sedchultipurpose tree specied/i¢ringa oleifere Olea europeaand calliandra
calothryus)were evaluated ataballo on station for the last four yea&urvival and growth performance data were collected and
analyzedMoringa oleifereandOlea europegerfoming well performed at Yaballo on station, whita/liandra calothryuscould not
survived the recurring drought of Borana condition.
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Figure: Average growth performances of MPTs

Activity 2: Evaluation of Seed Pretreatments on Germination of Indjenous Tree/shrubs Species in Yaballo District, Borana
Zone, Southern Oromia

Project co®&O:20YB/ NR/ AF/

Budget source: 1QQO

Started year: 2020/21

Expected year of completion: 2022/23

Location: Yabello on station

Initiators: Siraj Kelil, Sisay Tayand Taddese Negash

Responsible person: Siraj K., Sisay T., Taddese N., Fisaha Geteneh and Zelalem Teku

Objective
A To identify appropriate seed preatments for the germination of selected indigenous tree/shrub species in study areas.

Summary
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The majorchallenge of indigenous tree seedlings multiplication is seed dormancy. To overcome this challenge different seed pre
treatments were applied on selected indigenous tree/shrub species to improve its germination rate. The treatments have been
conducted bdt under laboratory and tree nursery managenferdtMi musopst Remmels t germination r .
obtained by soaking the seeds vihbeedd watrer gkeomi Bt éiIRs we Whii
boil ed watuetresf o(r7 65 6 M%)y mi Bak dgae rtmfi nvantieed memoh aniucmaler s-caat f hgati
68. 39%

Table 1: Mean values of tree seeds germination percentage as influenced by treatments under nursery management

Treatments Mlm(nggsaEil;mmel Terminalia brownie (Birreessa) Grewia villosa(Ogomdii)
Germination (%) Germination (%) Germination (%)
. i . . C a cd
Mechanical scarification (Deoating) 36.67 68.89 52.22
. . . d b bd
Soaking in concentrated SO fors min. 3111 40.00 46.67
. . . d
Soaking in cacentrated I;BO4for15 min. 25_55e 36.67c 27_7§
Soaking in boiled water for5 minutes 27 784 25.89cd 76.67
Soaking in boiled water forl5 minutes 24 Mfe 26.67cd 61 11b
Soaking in cold water for 12 HRs 5778 5333 3556
Soaking in cold water fd36 HRs 82 22 64.47 43_33fd
Control 21.11 20.00d 4778
LSD 9.08 16.07 4.03
CV% 13.53 21.85 15.68

Ongoing Research Activities
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Activity 1: Evaluation of Selected Woodlot Tree Species in Moisture Stress Area of Yaballo District, Borana Zoneg8hern
Oromia

Project code: YB/ NR/AF/2019(1)
Budget source: | QQO

Started year: 2019/ 20

Expected yearO0@#/6mpl eti on:
Location: Yabello on station

Initiators: Sisay Taye, Siraj Kelil and Taddese Negash
Responsible persons: Siraj K., Sisay T, degk N., Fisaha Geteneh and Zelalem Teku

Objective

4 To evaluate the growth performance of some selected woodlI
Brief status

4 Seedlings of selected species were planted in-segoular SWC structures.

4 Fencing and planted tree speciesyagement have been undertaken.

4 Survival and growth performance data have been collected two times per year at the end of the main (Ganna) and short

(Hagaya) rainy seasons.
4 In 2015 EC survival and growth performance data were collected at the end afyrseeson.
4 Field management (fence maintenance, weeding, and monitoring) have been conducted
4 Grevalia rubstaandCardia africnafound on good performing.

Tablel: Average survival (%) height growth (cm) planted woodlot tree speci
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Cordia africana
Casuarina equisetifolia

Cupressus lusitana
Grevalia robusta

Figure: ictures on the field
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65.68

110.44
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50.2

42.5
45.8
90.5

Height (cm)
289.58
85.67

250.67
409.87

Activity 2: Assessment, Characterisation and Mapping of Yaballo and Arero Forest Priority Areas in Borana Zone, Sdugrn

Ethiopia

Project code:
Budget source:
Started year:
Expected yearkrO0O@R2/@8mpl eti on:
Location: Yaballo and Arero

YB/ NR/ AE/ 2020( 2)

I QQO
2020/ 21

Initiators: Siraj Kelil, Sisay Taye and Taddese Negash
Responsible persons: Siraj K., Sisay T., Tagds., Fisaha Geteneh and Zelalem Teku

Specific objectives
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To assess the current forest resource status of the Yabello and Arero forest

To map and describe forest cover change in the Yabello and Arero forest

To identify factors of deforestation and fordsgradation of Yabello and Arero forests

To map forest coverage of Yabello and Arero forests

Brief Status
Image classification was done and forest cover map was produced for Arero forest.
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Table 1: LULC classes and their corresponding areas of Arero fost (1991, 2006 and 2021)

LULC type 1991 2006 2021
Area Ar ea Area Area (| Area (| Area
Crop | and 236.5 0.80 516. 1 1.76 136. 7 0. 47
Degraded | an 6105. § 20. 78 3579. 12.18 1905. 6. 48
Dense forest 8744. 29. 76 7117 222 7045 . ¢ 23. 97
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Open forest 14300. 48.66 18175 61. 85 20301. 69. 08
Tot al 2938 100 2938 100 2938 100
Table 2: Land covers classes®6 areas and change from 1991
LULC typ; 1991 2021 Gai ng Losse Nedhan
Ar ea Ar ea Ar ea Ar ea Ar ea Ar ea Ar ea
Crop | and 236.5 0.8¢ 136. 7 0. 47 124. 2 223 .7 -99. 74
Degraded | a 6105. 20. 7 1905. 6. 48 395. 00 4590. -4199.
Dense fores 8744, 29. 7/ 7045. 23.9 719.9 2 471. 8 -1698.
Open forest 14301 48.6] 20301 69.0 7011. 1018. 6000.
Tot al 29388)] 100. 29388 100. Q - - -
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Area change of Arero forest
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Figure: Land covers classes and their direction of change from 1991 to 2021 for Arero forest
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Figure 2: LULC map changeetection analysis of 1991 to 2021 for Arero forest

Image classification was done and forest cover map was produced for Yabello forest.
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Figure 1: LULC map for the years 1991, 2006 and 2021 of Yabello forest

Table 3: LULC classes and their correspondingas of Yabello forest (1991, 2006 and 2021)

LULC type 1991 2006 2021
Area (| Area ( Area ( Area Area (| Area
Crop | and 230. 7 0. 67 687.9 2.00 282. 9 0. 82
Degraded | and 5212. 15. 17 4714. 13. 3436. § 10. 00
Dense forest 21129. 61. 48 5793. 16. 11716. 34. 09
Open forest | 7792. 22.68 23172. 6 7. 18929. 55. 08
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Tot al 100, 100 100

3436 3436 3436
Table 4: Land covers classes6 areas and change from 1991 to
LULC type 1991 2021 Gai ns Losse Net chid
Ar ea Ar ea Ar ea Ar ea Ar ea Ar ea Area (
Crop | and 230. 7 0. 61 282. 9 0. 872 208 . 6 156. 9 52. 22
Degraded | a 5212. 15.1 3436. 10.0 1218. 2985. 1775, 7
Dense forestg 21129 61. 4 11716 34.0 1950. 11349 -9412. 5§
Open forest 7792. 22.6] 18929 55.0 13841 2726 . 11137.
Tot al 34366 100. 34366, 100. - - -
Area_change of Yabello forest
g 12000 11068.16
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Figure: Land covers classes and their direction of change from 1991 to 2021 for Yaiesto
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Figure 2: LULC map change detection analysis of 1991 to 2021 for Yabello forest
4 Assessment of factors driving deforestation and forest degradation and validation are the remaining work

Activity 3: Characterization of Trees and Shrubs Species Darsity of Yabello and Arero Forest Priority Areas in Borana
Zone, Southern Oromia, Ethiopia

Project code: YB/ NR/AF/ 2020( 3)
Budget source: I QQO

Started year: 2020/ 21

Expected yearkrO0@R2/@8mpl eti on

Location: Yabello and Arero
Initiators: Siraj Keli| Sisay Taye and Taddese Negash
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Responsible person: Siraj K., Sisay T., Taddese N., Fisaha Geteneh and Zelalem Teku

Specific objectives
4 To assess and characterize tree and shrub species diversity of Yabello and Arero forest
4 To characterizéree and shrubpgcies structure and composition of Yaballo and Arero Forest Priority Areas.
4 To describe regenerating status and density of trees and shrub species in Yaballo and Arero Forest Priority Areas.
Brief Status
The study areas were identified (Yabello and Afferests)

Discussion with the Zone and Woreda Environmental, Forest and Climate Change Office was conducted.
Forest survey was conducted in Yabello forest areas;

Data of trees diameter, height and number and types of trees/shrubs, number of seedpimgnekesa collected.
Forest disturbance data (tree/shrubs logging/cutting, livestock interference, charcoal kilns in the forest
Rate of trees/shrubs cutting for animal feeds, settlement in the forest) were also collected.

However, the forest survey wastrconducted yet in Arero forest due to security problem.

Total of 71 woody species were recorded across Yabello forest.

TheShannon diversity index (H), Species evenness (E) and Species richness (S) of Yabello forest was 2.69, 0.63 and Rl respective

N S . T - Y > - N - N S oY

87.34% of recorded species belonged to only 11 of the families.

Table 1: Major logging tree species and average Number of trees/shrubs logged per hectare in Yabello forest

Forest Sites Name

El-diimaa Gomdo digo Gombo Guddo Nyaaoo Obdaa Saddigoo Yuubdoc
Species NamLocal hame No Old
No. tree No. tree No. tree NoOIld No.tree NoOIld No.tree NoOld No.tree No.tree No
No Old tree No Old tree tree
Freshly stump/Ha Freshly stump/Ha Freshly tree Freshly tree Freshly  tree Freshly stumo/H Freshly  tr
cut/Ha P cut/Ha P cut/Ha stump/Hacut/Ha stump/Hacut/Ha stump/Ha cut/Ha ap cut/Ha stun
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Pappea capensis

(Biiggaa)

Rhus ruspol{Daboobessa) 12.5
Dodonea angustifol{Dhittacha) 50
Olea europaedEjersa) 133.33
Psydrax schimperiana o5
(Gaallee)

Juniperus procergHindheessa)

Euclea divinorun{Mi’eessaa) 37.5
Scolopia theifolia o5
(Muka diimaa)

A. schimper(Qaraaruu) 75
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Figure: Photos taken during field acties

Activity 4: Multipurpose Trees Planting Under Smallholder Farmers in Yabello District of Borana Zone, South

Oromia

ProjecYBcHNREZAAR
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