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Breeder's	primary	objective	 is	developing	a	new	crop	varieties	 including	durum	wheat	 that	are	high	yielding,	high	quality,	 stress	
tolerant,	uniform,	stable	and	demand	based.	Including	two	checks	eighteen	durum	wheat	genotypes	were	studied	for	three	years	at	
Sinana	 on	main	 station	 and	 Agarfa	 locations.	 Jarra	 is	 newly	 released	 durum	wheat	 variety	 developed	 crossing	made	 at	 Sinana	
Agricultural	Research	Center.	Including	two	checks	eighteen	genotypes	were	evaluated	for	three	consecutive	years.	Statistical	analysis	

-1(Gen	 stat)	 revealed	 that,	 Jarra	gave	 the	highest	grain	 yield	 (5	 tha )	 compared	with	other	genotypes.	Moreover,	 Jarra	 is	 the	most	
preferable	variety	and	more	accepted	for	production.	Totally,	Jarra	variety	recommended	for	production	for	wide	agro-ecological	range	
mid	to	highland	areas	of	Ethiopia.
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1.	Introduction
Wheat is the main source of food, feed and industrial raw 
materials and is grown on about 222 million hectares 
worldwide, with a world production of around 771 million tons 
in 2020/2021 cropping season [1]. Similarly in Ethiopia durum 
wheat is produced on large area of land. From the total wheat 
area in Ethiopia was reported to be about 2.1 million hactares, of 
which durum wheat accounts for approximately 20-25% [2].
Durum wheat (Triticum	 turgidum	 ssp. durum), known as 
macaroni wheat, is a tetraploid wheat species (2n = 4x = 28, 
AABB genome) primarily used for macoroni, pasta, couscous, 
and locally some types of bread. The domestication of 
wheat/durum wheat was a key step in the Neolithic agricultural 
revolution and has played a crucial role in global food [3 , 4].  
This crop/durum wheat itself was derived from domesticated 
dicoccum/emmer wheat through mutations that eliminated 
hulled grains, giving rise to free-threshing tetraploid forms such 
as T.	 turgidum ssp.[5]. Through the long-time evolution, this 
species has acquired a diverse set of characteristics [6]. Ethiopia 
is one of a center of diversity for tetraploid wheat [7]. Hence, the 
species exhibits tremendous variability for different traits, 
including resistance to Septoria	 tritici blotch and different 

8diseases .
Durum wheat importance was linked to its wide adaptation to 
different agro-ecologies but, also to the high yields resulting 
from genetic improvement through different breeding 

9methodologies . Durum wheat genetic selection began, as a 
c o n s e q u e n c e  o f  t h e  a c t i o n s  o f  t h e  d u r u m  w h e a t 
producers/farmers who choose the best ear for the next 
planting season, and after realized by breeders following the 
genetic laws with the main aim to obtain populations adapted to 
different agro-ecolies and with acceptable quality and grain 
yield of durum wheat [10, 11, 12].  In addition to the start of 

thmodern breeding during 20  century; many conditions such as 
climatic factors, soil fertility and nutrient management, 
different agronomic practices, market dynamics and disease 

pressure focused on selection of resistance varieties were 
radically changed the characteristics of durum wheat [13, 14, 
10, 15, 16, 17]. So the success of durum wheat breeding 
programs in releasing high yield, resistance and quality 
cultivars able to compete with bread wheat and ful�ills highly 
emerging past-macaroni industries across wide world.
Generally, durum wheat  plays a critical role in food security and 
industrial processing. Despite major advances in breeding, 
several gaps remain that hinder durum wheat productivity and 
quality improvement are; narrow genetic base, abiotic stress 
tolerance, biotic stress resistance, grain quality and end-use 
traits, low-input adaptation. This state, continuous improves 
and release of acceptable varieties with high yield, quality, 
tolerant to biotic and abiotic stresses as well as adapted 
varieties to wider environmental range. Totally the objective of 
this paper presents the overall performances of newly released 
durum wheat variety Jarra suitable for optimum areas of Bale 
Zone and similar agro ecologies of, Ethiopia.

2.	Materials	and	Methods
Including two checks (Bulala and Ingilize) eighteen durum 
wheat lines obtained from durum wheat crossing made at 
Sinana Agricultural Research Center (SARC) were tested for 
three consecutive years (2020-2023). The trial was evaluated at 
two locations namely; Sinana and Agarfa representing durum 
wheat production areas of Ethiopia. All experimental locations 
are characterized by bi-modal rainfall pattern. Randomized 
complete block design having three replications was used for 
the evaluation of the trial. The plot size was 6 rows of 2.5m long 

2(3m ) with 0.2m inter-row spacing. Finally, two candidates 
(tate/dire 2012BSnR/DWC-21 and tate/ dire2012BSnR/ DWC-
4) were selected from 18 tested genotypes that were veri�ied 
across environments. The two selected genotypes were veri�ied 
at multi locations and tested along with two recently released 
varieties with Begna and Bulala as standard checks. 
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The experiment was conducted during 2023/4 at four locations 
(Sinana, and Agarfa) two sites at each location. None replicated 
10m x 10m plot size was used for evaluation of genotypes. For 

-1 -1this study the seed rate used was 150 kg/ha . Similarly, 200kg  
-1and 150kg/ha  Urea and NPSB were applied for the trial 

rd respectively. Based on recommendation 1/3 Urea was applied 
  rd at planting time and the remaining 2/3 Urea was applied at 

plant tillering stage. Planting was done by hand drilling and 
weed managements were controlled by using hand weeding as 
well as herbicide called Pallas 45OD was used at recommended 
rate and time of application. Finally for variety release, Farmers 
participatory variety selection was allowed. Similarly, NVRC 
committee was evaluated all locations and decided Jarra to 
release for production.

2.1.	Materials	Origin	and	Evaluations
Jarra is a new durum wheat variety with the pedigree of 
tate/dire2012BSnR/DWC-21 that originated from durum 
wheat crossing made at Sinana Agricultural Research Center. As 
a result of Jarra (tate/dire2012BSnR/DWC-21) consistently 
out-yielded, quality and wider adapted, it was veri�ied during 
2023/4 main cropping season. Consequently, Jarra variety

Table	1.	Combined	data	analyzed	of	18	durum	wheat	genotypes	tested	for	three	consecutive	years	(2020-2023)

showed superior agronomic performances over standard 
checks Begna and Bulala at all studied locations. After Jarra 
evaluated by the National Variety Releasing Committee (NVRC) 
across studied areas it; was decided to release for the mid to 
highland areas of Southeastern Ethiopia. 

3.	Results
3.1.	Morphological	Characteristics
The newly released variety Jarra exhibited superior agronomic 
performance across all tested locations (Sinana, and Agarfa). It 
is characterized by medium plant height (89.2 cm), erect growth 
habit, good tillering capacity, and long compact ears. Jarra 
reached heading in 69 days and physiological maturity in 135 
days (Table, 1). Its thousand kernel weight (TKW) was 34.13 g 
and hectoliter weight (HLW) 82.40 kg/hl, both superior to the 
standard checks. Jarra has Medium height, good tillering 
capacity, lodging tolerant, open leaf growth and erect stem 
growth habit, good plant stand, compact ear type, slightly long 
seed, tuff stem are governed by this variety. Some parameters 
describe Jarra variety and adaptation areas are listed in 
Supplementary Table 1.

Note:-*DH:	days	for	heading,	DM:	days	for	mature,	PLH:	plant	height	(cm),	TKW:	thousand	kernel	weight	(gm),	HLW:	hector-liter	weight(kg/hl),	GY:	grain	yield,	SR:	stem	rust	(%),	YR:	yellow	rust	
(%),	S:	Susceptible,	MS:	moderate	susceptible,	Mr:	Moderate	tolerant,	Trms:	tolerant	and	moderately	susceptible	,	Trmr:	Trace	with	moderately	resistant,	R:	Resistant,	CV(%):	Coef�icient	of	
variations,	SE:	standard	error,	LSD:	Least	signi�icant	differences.

3.2.	Grain	Yield	Performance
Grain yield of Jarra ranged from 5.0–5.6 t/ha under research �ields and 4.7–5.0 t/ha under farmers' �ields, surpassing the standard 
checks Bulala and Ingilize (Table, 2). Combined three-year data (2020–2023) indicated that Jarra yielded 56.3% higher than Bulala 
and 66.7% higher than Ingilize at Sinana during 2020 (Table 3). The highest yield (5.6 t/ha) was recorded in 2021 at Sinana (Table, 2).
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-1Table	2.	Mean	yield	performance	of	18	durum	wheat	genotypes	evaluated	under	nine	Environments,	tha

-1Note:	tha :	ton	per	hector,	G:	Genotype,	Sin:	Sinana,	Agf:	Agarfa

Table	3.	Statistical	analysis	of	yield	data

3.3.	Quality	Characteristics
Jarra exhibited desirable quality traits with 13.3% protein content and 25.9% gluten, meeting �lour industry standards. Its amber 
seed color, higher hectoliter weight, and high TKW make it a preferred variety for semolina and pasta production. Similarly the 
released variety has amber seed color that recorded 45.1g for thousand kernel weight and 83.9 kg/L for test weight (Table 4).

Table	4.	Mean	studied	traits	veri�ied	over	locations	

Note:	Mc;	moisture	content

3.4.	Disease	Reaction
Across all test locations, Jarra showed moderate resistance to major wheat diseases, including yellow rust (5% MS) and stem rust 
(10% MS). It was also tolerant to lodging and major insect pests. Generally, among studied genotypes Jarra variety has adequate 
tolerant to all the three rusts of stem, yellow and leaf rusts (Table 2 and 4).

3.5.	Stability	Performance
Stability analysis using the Eberhart and Russell (1966) model con�irmed that Jarra (G13) had a unity regression coef�icient (bi=1) 
with high mean yield, indicating wide adaptability and stable performance across multiple environments (Table 5).

Table	5.	AMMI	Stability	Value
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4.	Discussion
The superior performance of Jarra across multiple years and 
locations demonstrates its genetic potential for high yield, 
disease tolerance, and adaptability to mid- and high-altitude 
areas of Southeastern Ethiopia. Its performance over standard 
checks highlights the progress made in durum wheat breeding 
at Sinana Agricultural Research Center.
The early-to-medium maturity (69 DH, 135 DM) ensures that 
Jarra escapes terminal drought, which is common in Bale Zone. 
The variety's good tillering ability, erect growth habit, and high 
test weight are desirable traits for both farmers and processors.
The signi�icant yield advantage (up to 56.3% over Bulala and 
66.7% over Ingilize) suggests that Jarra can contribute to 
bridging the national wheat production gap. Its protein (13.3%) 
and gluten content (25.9%) satisfy �lour milling requirements, 
supporting local value chain development.
Moreover, Jarra's moderate resistance to yellow rust and stem 
rust provides durable protection under natural �ield conditions, 
reducing the need for fungicide application and lowering 
production costs.
Finally, the stability analysis con�irmed Jarra's wide adaptation 
and reliability across different environments, making it suitable 
for large-scale production. The combined yield, quality, and 
disease tolerance traits make Jarra a strong candidate for 
commercial cultivation and an important addition to Ethiopia's 
durum wheat portfolio.

5.	Recommendation	and	variety	maintenance
After the variety evaluated across different environments it is 
of�icially released in 2024. The newly released durum wheat 
variety Jarra will be maintained by foundation of the seed 
SARC/OARI.

6.	Conclusion
Developing and release of commercial variety includes high 
yielding, disease-resistant, desired quality, wide adaptability 
and uniformity is the main goal of one breeder. The newly 
released variety was evaluated at multi-locations for three 
consecutive years and well performed. Similarly it was veri�ied 
at different environments and evaluated for yield performances, 
disease reaction and for adaptability at studied environments. 
In this regard, the released variety has preferred characteristics; 
moderately disease resistant, high yielder, amber seed color, 
high protein content, lodging and pest tolerant all over 
locations. Generally, Jarra out yielded than standard checks, 
Bulala and Benga that consequently, it was of�icially released for 
large-scale production.

Note:	G:	Genotype,	ASV:	AMMI	Stability	Value,	rRasv:	rank	of	AMMI	Stability	Value:	GSI:	Genotype	selection	index

Abbreviations: SARC: Sinana Agricultural Research Center
STB: Septoria Tritici Blotch
N: Nitrogen
NPS (B): Nitrogen, Phosphorus, Sulfur and Boron
NVRC: National Variety Releasing Committee

-1 tha : Ton per hector
OARI: Oromia Agricultural Research Institute 
CIMMYT: International Maize and Wheat  Improvement Center
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