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4. Exhibit A - Origin and Breeding History for CDC Orion (491-S) 

CDC Orion kabuli chickpea was developed from the cross FLlP95-48C/93-120-63K made in the 

spring of 2000. The kabuli germ plasm FLlP95-48C was developed by the International Center for 

Agricultural Research in the Dry Areas (ICARDA) in Aleppo, Syria. FLlP95-48C is medium-seeded 

kabuli with good resistance to ascochyta blight. Line 93-120-63K was developed 

by the Crop Development Centre, University of Saskatchewan. It was derived from a cross 

between Sultano and C188-620. Both Sultano and C188-620 are large kabuli with desirable seed 

characteristics and susceptible to ascochyta blight. Line 93-120-63K is a large-seeded kabuli well 

adapted to western Canadian environments. The F2-derived family breeding method 

was used in the development of CDC Orion. F2-derived F3 families were evaluated in 2003 at 

Goodale Research Farm near Saskatoon in three-row, 1.5-m2 microplots with selection based 

on improved ascochyta blight resistance, early maturity and visual appearance of grain 

seed including suitable seed size and shape. Unreplicated preliminary yield test of selected F2-

derived F4 families was conducted at Goodale Research Farm near Saskatoon, SK, in 2004. 

Multi-location tests for the F2-derived F5 generation were done at Goodale Research Farm near 

Saskatoon and Kyle in SK and at Brooks in AB in 2005. The F2-derived F6 generation were 

evaluated at Goodale Research Farm near Saskatoon, Davidson, Elrose and Kyle in SK and at 

Brooks and Bow Island in AB in 2006. At the F2-derived F5 generation the entries were arranged 

in a 99 simple lattice with two replications; whereas at the F2-derived F6 generation the lines 

were arranged in a randomized complete block design with three replications. From the 

F2-derived F4 to the F2-derived F6, each entry was seeded in a three-row plot of 14 m. The line 

4915 was selected from these trials and tested in the Saskatchewan Regional Kabuli Chickpea 

Trials in 20072009, coordinated by the Saskatchewan Advisory Council on Grain 

Crops. The Regional Kabuli Chickpea Trials were conducted at ten locations (eight in 

Saskatchewan andtwo in Alberta) per year. The Alberta sites (Brooks and Bow Island) and three 

(Hodgeville, Kyle and Swift Current) of the Saskatchewan sites are on the Brown soil zone. The 

rest of the Saskatchewan sites [Goodale Research Farm, SPG Research Farm (both near 

Saskatoon), Davidson, Elrose and Pasqua] are on the Dark Brown soil zone. The Regional Trials 

were arranged in a randomized complete block design with three replications per location. Plot 

size was 4.45 m2 with four rows per plot and 30 cm between rows. The seeding rate was 54 

seeds per m2. At each generation data were collected on grain yield, days to flowering, days to 

maturity, ascochyta blight reaction, plant height at maturity, seed size and shape. Each 

measurement was on a plot basis. Line 491-5 was named CDC Orion in 2010. Breeder seed 

was produced in 2009 at Pasqua, SK, concurrent with the final year of regional testing, by 

bulking 18 F6-derived F8 pre-breeder lines. 
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CULTIVAR DESCRIPTION

CDC Orion kabuli chickpea

Bunyamin Taran1, Manjula Bandara2, Tom Warkentin1, Sabine Banniza1, and
Albert Vandenberg1

1Crop Development Centre, College of Agriculture and Bioresources, University of Saskatchewan, 51 Campus
Drive, Saskatoon, Saskatchewan, Canada S7N 5A8 (e-mail: bunyamin.taran@usask.ca); and

2Crop Diversification Centre South, 301 Horticultural Station Rd East, Brooks, Alberta, Canada T1R 1E6.
Received 23 August 2010, accepted 28 October 2010.

Taran, B., Bandara, M., Warkentin, T., Banniza, S. and Vandenberg, A. 2011. CDC Orion kabuli chickpea. Can. J. Plant
Sci. 91: 355�356. CDC Orion, a kabuli chickpea (Cicer arietinum L.) cultivar, was released in 2010 by the Crop
Development Centre, University of Saskatchewan for distribution to Select seed growers in western Canada through the
Variety Release Program of the Saskatchewan Pulse Growers. CDC Orion has a pinnate leaf type, fair resistance to
ascochyta blight (Ascochyta rabiei Pass. Lab.), late maturity, large seed size and high yield potential in the Brown and Dark
Brown soil zones of the Canadian prairies.

Key words: Chickpea, Cicer arietinum L., cultivar description

Taran, B., Bandara, M., Warkentin, T., Banniza, S. et Vandenberg, A. 2011. Le pois chiche kabuli CDC Orion. Can. J.
Plant Sci. 91: 355�356. CDC Orion est un cultivar de pois chiche kabuli (Cicer arietinum L.) homologué en 2010 par le
Crop Development Centre de l’Université de la Saskatchewan en vue de sa distribution aux producteurs de semences Select
de l’Ouest canadien dans le cadre du Variety Release Program des Saskatchewan Pulse Growers. CDC Orion se caractérise
par des feuilles pennées, une assez bonne résistance à la brûlure ascochytique (Ascochyta rabiei Pass. Lab.), une maturité
tardive, de grosses graines et un rendement potentiel élevé pour la zone des sols bruns et brun foncé des Prairies
canadiennes.

Mots clés: Pois chiche, Cicer arietinum L., description de cultivar

CDC Orion is a large-seeded kabuli chickpea (Cicer
arietinum L.) cultivar developed by the Crop Develop-
ment Centre, University of Saskatchewan, for produc-
tion in the Brown and Dark Brown soil zones of western
Canada. CDC Orion was issued a Certificate of Elig-
ibility for Certification, Number 1252-2009, on 2010
Apr. 27 under the authority of the Canada Seeds Act by
the Canadian Seed Growers’ Association.

Pedigree and Breeding Method
CDC Orion kabuli chickpea was developed from the
cross FLIP95-48C/93-120-63K made in the spring of
2000. The kabuli germplasm FLIP95-48C was devel-
oped by the International Center for Agricultural
Research in the Dry Areas (ICARDA) in Aleppo, Syria.
FLIP95-48C is medium-seeded kabuli with good resis-
tance to ascochyta blight. Line 93-120-63K was devel-
oped by the Crop Development Centre, University of
Saskatchewan. It was derived from a cross between
Sultano and C188-620. Both Sultano and C188-620 are
large kabuli with desirable seed characteristics and
susceptible to ascochyta blight. Line 93-120-63K is a
large-seeded kabuli well adapted to western Canadian
environments. The F2-derived family breeding method
was used in the development of CDC Orion. F2-derived

F3 families were evaluated in 2003 at Goodale Research
Farm near Saskatoon in three-row, 1.5-m2 microplots
with selection based on improved ascochyta blight
resistance, early maturity and visual appearance of grain
seed including suitable seed size and shape. Unreplicated
preliminary yield test of selected F2-derived F4 families
was conducted at Goodale Research Farm near Sas-
katoon, SK, in 2004. Multi-location tests for the F2-
derived F5 generation were done at Goodale Research
Farm near Saskatoon and Kyle in SK and at Brooks in
AB in 2005. The F2-derived F6 generation were eval-
uated at Goodale Research Farm near Saskatoon,
Davidson, Elrose and Kyle in SK and at Brooks and
Bow Island in AB in 2006. At the F2-derived F5

generation the entries were arranged in a 9�9 simple
lattice with two replications; whereas at the F2-derived
F6 generation the lines were arranged in a randomized
complete block design with three replications. From the
F2-derived F4 to the F2-derived F6, each entry was
seeded in a three-row plot of 1�4 m. The line 491�5 was
selected from these trials and tested in the Saskatchewan
Regional Kabuli Chickpea Trials in 2007�2009, coordi-
nated by the Saskatchewan Advisory Council on Grain
Crops. The Regional Kabuli Chickpea Trials were
conducted at ten locations (eight in Saskatchewan and

Can. J. Plant Sci. (2011) 91: 355�356 doi:10.4141/CJPS10172 355
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two in Alberta) per year. The Alberta sites (Brooks and
Bow Island) and three (Hodgeville, Kyle and Swift
Current) of the Saskatchewan sites are on the Brown soil
zone. The rest of the Saskatchewan sites [Goodale
Research Farm, SPG Research Farm (both near Saska-
toon), Davidson, Elrose and Pasqua] are on the Dark
Brown soil zone. The Regional Trials were arranged in a
randomized complete block design with three replica-
tions per location. Plot size was 4.45 m2 with four rows
per plot and 30 cm between rows. The seeding rate was
54 seeds per m2. At each generation data were collected
on grain yield, days to flowering, days to maturity,
ascochyta blight reaction, plant height at maturity, seed
size and shape. Each measurement was on a plot basis.
Line 491-5 was named CDC Orion in 2010. Breeder seed
was produced in 2009 at Pasqua, SK, concurrent with
the final year of regional testing, by bulking 18 F6-
derived F8 pre-breeder lines.

Performance and Adaptation
CDC Orion had higher yield (PB0.05) than Amit
(formerly known as B-90) in the Brown soil zone
(Table 1). In the Dark Brown soil zone, however,
CDC Orion yielded similar to Amit. CDC Orion
flowered two days earlier (PB0.05) than Amit, but
required the same number of days to maturity. Plants
of CDC Orion were 4 cm shorter (PB0.05) than plants
of Amit. CDC Orion had much higher seed weight
(PB0.05) compared to Amit. CDC Orion had similar
ascochyta disease rating as Amit on a 0 � scale 9 (Singh
and Reddy 1993) under field conditions.

Other Characteristics
CDC Orion has pinnate leaves, white flowers, yellow
cotyledons, and beige seed colour similar to Amit. CDC
Orion has ram-head seed shape typical for kabuli type as
opposed to round shape in Amit. The seed type of CDC
Orion is considered visually acceptable in kabuli chick-
pea markets.

Maintenance and Distribution of Pedigreed Seed
Breeder seed of CDC Orion is maintained by the Crop
Development Centre, University of Saskatchewan, 51
Campus Drive, Saskatoon, Saskatchewan, Canada, S7N
5A8. Distribution rights for CDC Orion are held by the
Saskatchewan Pulse Growers, 104-411 Downey Road,
Saskatoon, Saskatchewan, Canada S7N 4L8. Breeder
seed of CDC Orion was first distributed in 2010
to Saskatchewan and Alberta seed growers qualified
as Select growers by the Canadian Seed Growers’
Association.

Appreciation is expressed to the Pulse Crop Breeding Staff of
the Crop Development Centre, University of Saskatchewan,
for their technical assistance in the development of CDC
Orion, to staff at the Kernen Crop Research Farm of the Crop
Development Centre for breeder seed maintenance, and to all
cooperating growers. Financial support of the Alberta Agri-
cultural Research Institute, the Saskatchewan Pulse Growers,
Alberta Pulse Growers’ Commission and Saskatchewan Min-
istry of Agriculture is gratefully acknowledged.

Singh, K. B. and Reddy, M. V. 1993. Resistance to six races of
Ascochyta rabiei in the world germplasm collection of chick-
pea. Crop Sci. 33: 186�189.

Table 1. Summary of agronomic and disease data for CDC Orion kabuli chickpea and the check cultivar Amit (B-90) from Saskatchewan and Alberta

regional chickpea trials, 2007�2009
Yield (kg ha�1)

Ascochyta blight
(0�9)zCultivar Brown soil zone Dark Brown soil zone Days to flower Height (cm) Days to maturity 1000-seedweight (g)

CDC Orion 3242 2953 52 43 114 4.1 434
Amit (B-90) 2955 2728 54 47 112 3.7 258
LSD (0.05) 286 266 1.2 1.7 4 0.5 7
Site-yr (n) 9 14 14 14 16 6 13

z0�no disease, 9�whole plant severely blighted.
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