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Abstract

Tef [Eragrostis tef (Zucc.) Trotter], is a staple food crop of Ethiopians that originated and
diversified in Ethiopia. It has existed in Ethiopia throughout recorded history. Annually, it
occupies 3.02 million hectares thereby ranking first among all cereals cultivated in the
country. However, the national average yield of tef is low 1.6 t ha-l. The use of unimproved
local cultivars and biotic and abiotic stresses are partially attributed to the low yield of the
crop. Thus, the experiment was designed to develop high yielding and desirable quality
improved varieties of tef suitable for diverse agro-ecologies, farming systems and purposes.
Fourteen tef genotypes including two checks were laid out in randomized complete block
design using four replications for two years (2012 and 2013) at eight locations. The combined
data analysis across locations and over the years indicated that candidate variety Kora (DZ-
Cr-438 (RIL No. 133B) performed better than the two checks and other test genotypes.
Consequently, Kora was identified and approved for large scale production.

Introduction

Tef, Eragrostis tef (Zucc.) Trotter, is an annual self-pollinated grass species of the family
Poaceae, subfamily Chloridoideae. Within the genus Eragrostis, tef is the only species that
is grown to produce grain (100 kernel weight = 0.18-0.38 mg) for human consumption,
while the straw is fed to livestock. The crop is grown on a large scale in Ethiopia where it
occupies 3.02 million hectares (CSA. 2015) thereby ranking first among all cereals
cultivated in the country. Despite the high demand for tef in Ethiopia, as observed from
the nearly tripling of the production area from 1.2 million ha in 1990 to 3.02 million ha in
2015, the yield of tef per unit area is low (national average about 1.6 t ha') compared to
other cereals. Current tef varieties can yield three times more than the country’s average
under experimental conditions without lodging (Yifru and Hailu, 2005).
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Crop breeding activities largely depend on the available variability upon which selection
can be applied. After the re-discovery of Mendelian genetics, intra-specific (or inter-
varietal) crosses have been used to widen variability and thereby develop new varieties.
Crops like tef with no germplasm or breeding materials stock to receive from other
sources have no choice but to depend on the existing natural variation, or create variation
with classical breeding methods.

The development of tef varieties through hybridization began following the discovery of
tef flower opening time and thereby the artificial surgical hand emasculation and
pollination by Tareke Berhe in 1974 (Tareke, 1975). Up to now, 36 improved tef varieties
have been released by the Ethiopian Agricultural Research System (MOA, 2014). Through
the years of tef breeding, genetic gain studies revealed that the average annual genetic
gain was 0.8% under lodging controlled conditions from 1970 until 1995 (Yifru and Hailu,
2005) and 0.58% under lodging uncontrolled condition from 1970 until 2012 (Fano, 2013).
The earlier workers also reported that from 1970 until 1995, grain yield increased from
3.4-4.6 t ha-1(i.e. 27 kg/ha/year), and varieties developed through hybridization showed
a yield advantage of 9.5% over those developed through direct selection from farmers'
cultivars.

Methodology

Hybridization or crossing between DZ-Cr-387 X Kaye Murri was made in 2006. The
purpose was to develop stable, high yielding; and farmers and consumers preferred tef
varieties for the high rainfall and optimum moisture (high potential) areas of the country.
In other words, it was targeted at developing varieties with high yielding potential and
better quality than the improved contemporary standard check variety Quncho. DZ-Cr-
387 (Quncho) was selected for its high yielding ability, farmer- and consumer-preferred
very white caryopsis color, and wide adaptability. Kaye Murri was selected as a parent
for its extra white seed color, thick culm and vigorous growth habit. Following a
successful crossing rapid generation advancement up to two to three generations per year
was made using off-season irrigation facilities. As a result, Kora was developed as a
recombinant inbred line through an F» derived single-seed descent method; and following
series of multi-environment yield tests in various major tef growing regions of the
country.

Description of the variety Kora

DZ-Cr-438 (RIL No. 133B) is released as Ethiopian tef variety christened "Kora" in 2014
(MoA, 2014). Kora is white-seeded high yielding potential variety resulting from a simple
cross and released as an alternative variety to Quncho. The grain yield performance on
research station ranged from 2.5-3.2 t ha'! and farmers’ fields the grain yield ranged from
2-2.8 t hal. Kora takes 46 days to emerge panicles (head) and 113 days to mature. It is
102.5 c¢m tall in total plant height with average panicle length of 37.3 cm which account
for over 36% of the total plant height (Table 1). It has variegated (yellow + red) lemma
color, purple anther color, loose panicle form and very white seed color. It got an
immense farmer’s attention due to its yielding potential, very white seed color and good
straw yield (straw yield is no less important than grain yield) at participatory variety
selection trials.
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Table 1: Mean agronomic performance of Tef genotypes evaluated in National Variety Trial across locations and over years

No. | Genotypes DTH | DTM | GFP | PH PL [ LF | sBM GY

1 (DZ-Cr-387 X Kay Murri) (RIL No 42B) 60 | 114 | 538 | 101.0 | 375 | 725 | 103164 | 254622
2 (DZ-Cr-387 X Kay Murri) (RIL No91B) 60 | 113 | 527 | 1021 | 369 | 725 | 93730 | 22295
3 (DZ-Cr-387 X Kay Murri) (RIL No 26) 60 | 112 | 524 | 971 | 350 | 740 | 9962.9 | 24545
4 (DZ-Cr-387 X Kay Murri) (RIL No 24B) 60 | 114 | 537 | 992 | 369 | 69.8 | 95061 | 2301.1
5 (DZ-Cr-387 X Kay Murri) (RIL No 61B) 60 | 114 | 536 | 1022 | 369 | 69.9 | 102402 | 2542.6
6 DZ-Cr-387 (Quncho) 61 | 114 | 530 | 1029 | 398 | 745 | 115766 | 2653.0
7 (DZ-Cr-387 X Kay Murri) (RIL No 7) 63 | 113 | 498 | 997 | 383 | 693 | 105375 | 2569.1
8 (DZ-Cr-387 X Kay Murri) (RILNo 135B) 50 | 113 | 537 | 1004 | 37.9 | 71.7 | 10128.9 | 24267
9 (DZ-Cr-387 X Kay Murri) (RILNo 118B) 61 | 114 | 526 | 1004 | 376 | 698 | 9916.0 | 2449.2
10| (DZ-Cr-387 X Kay Murri) (RILNo 133B) | 61 | 113 | 526 | 1025 | 37.3 | 69.9 | 104238 | 26344
11| (DZ-Cr-387 X Kay Murri) (RILNo 118A) | 60 | 113 | 529 | 975 | 366 | 709 | 99199 | 23708
12| DZ-01-974 (Dukem) 61 | 117 | 559 | 1001 | 385 | 723 | 107422 | 27121
13| (DZ-Cr-387 X Kay Murri) (RILNo 109A) | 62 | 117 | 549 | 985 | 358 | 66.1 | 10261.7 | 24633
14| Local 58 | 113 | 551 | 923 | 343 | 782 | 9468.8 | 24035
15| (DZ-Cr-387 X Kay Murri) (RIL No 159) 60 | 113 | 534 | 1150 | 36.8 | 70.7 | 9543.0 | 2389.8
16 | Ho-TFS-5521A1 60 | 119 | 596 | 941 | 358 | 733 | 9892.6 | 27226
17| Ho-TFS-1407 60 | 118 | 57.6 | 1006 | 388 | 70.0 | 105684 | 2672.3
18 | Ho-TFS-1486 61 | 119 | 575 | 101.8 | 39.3 | 714 | 11011.7 | 28322
Mean 604 | 115 | 541 | 1004 | 372 | 715 | 101883 | 2520.7
LSD (5%) 087 | 132 | 153 | 997 | 130 | 304 | 8729 | 1419
cv 417 | 333 | 441 | 286 | 10.03 | 1062 | 2469 | 162

R 091 | 090 | 077 | 036 | 0.75 | 067 | 065 0.69

N.B: DTH=number of days to heading; DTM=number of days to maturity; GFP=grain filling period; PH=plant height (cm); PL=panicle length (cm);
LI=Lodging index; SBM=Shoot biomass (Kg/ha); GY=Grain yield (Kg/ha)
*=lodging index is computed from only six out of eight locations(Debre Zeit light soil, Debre zeit black soil, Minjar, Adet, Bichena, Holeta, Addadi Mariam and Ginchi)
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