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Abstract

Tef [Eragrostis tef (Zucc.) Trotter] is extensively cultivated cereal crop in Ethiopia
where it is annually grown by about 6.5 million smallholder farmers on about 30%
of the total area allocated to cereal crops. However, the productivity of tef is very
low compared to other cereals mainly due to little scientific research on the crop,
widespread use of local varieties coupled with traditional cultural practices, and
lack of drought tolerant varieties. A multi-environment field experiment was,
therefore, carried with the objectives of identifying and releasing high yielding and
farmer- and consumer-preferred tef variety for moisture deficit areas of the country.
The drought tolerant tef genotypes tested were derived from two independent crosses
of Dtt, x Dtt;3 and DZ-Cr-387 x Dtt,. The parental lines Dtt, (drought tolerant tef2)
and Dtt;; (drought tolerant tef 13) were obtained by screening 5,000 ethylmethane
sulfonate (EMS) mutagenized populations from an improved variety called Tsedey.
Twelve candidate droughts tolerant tef genotypes from preliminary variety trials and
a local as well as standard check varieties (Boset) were tested over two years (2018
and 2019 main cropping seasons) at five moisture deficit tef growing areas in
Ethiopia (viz. Debre Zeit light soil, Minjar, Alemtena, Melkassa and Sirinka) using
randomized complete block design with four replications. Late sowing combined
with light textured soils was used to simulate terminal drought stress at Debre Zeit
light soil and Minjar. The combined analyses of variance did not exhibit statistically
significant difference for genotype by environment interaction. However, among the
tested lines, the candidate line RIL 37 from Dtt, x Dtty3 cross was found superior in
grain yield over the standard check Boset variety (by 13.2%) and the local cultivar
(by 27.6%). The candidate line was further evaluated in the variety verification trial
during the 2020 main cropping season and approved for the release by the National
Variety Release Committee in 2021 with name DZ-Cr-498 (RIL 37) or Boni.

Keywords: Boni, tef breeding, Drought tolerant tef (Dtt), drought tolerance,
Eragrostis tef, moisture scarcity, tef
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Introduction

Tef, [Eragrostis tef (Zucc.) Trotter] is
a member of the Grass or Poaceae
Family and belongs to Chlorodoideae
sub-family. Tef is an allotetraploid
(2n=4x=40) with estimated genome
size 622 Mbp (VanBuren et al., 2020),
which is approximately 60% larger
than the rice genome. It is self-
pollinated with very low degree of out-
crossing that ranges from 0.2% to
1.0% (Seyfu, 1997). Ethiopia is the
center of both origin and diversity for
tef (Vavilov, 1951). Tef represents a
unique biodiversity component in the
agriculture and food security systems
of millions of poor farmers in
Ethiopia. It is the most important
cereal crop of Ethiopia, where the last
two decades (1995 to 2015) have
shown tremendous increases in both
the total area under cultivation and the
total production (CSA, 2015). Tef
production increased from 1.7 million
metric tons in 1995 to 5.25 million
metric tons in 2015, which was
equivalent to an average growth rate of
7.97% per annum. More importantly,
tef yield has been increased by 5.06%
per annum during the same period
(CSA, 2015).

Tef plays an essential role in the
Ethiopian food crop production
system. Nearly seven million farmers
grow the crop that occupies 22% of
the total cultivated area (CSA, 2020),
and it is second in terms of total
production next to maize. Being
produced by over 43% of all Ethiopian
farmers and in lieu of the fact that it is
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a very labour-intensive crop (Setotaw,
2013), tef production is a source of
employment and livelihood for an
estimated 25-30 million people.
Furthermore, tef is the most
commercialized crop in Ethiopia with
approximately 36% of the total
produced tef being marketed (Minten
etal., 2013).

Tef has an optimum amount of energy
and protein compared to other
common cereals (Baye, 2014; Nurse,
2015). The absence of gluten (Jeffrey,
2015) makes tef valuable for preparing
dietary products for gluten intolerant
people. It has been heralded as a super
food or super grain and has high
nutritional values (Spaenij-Dekking et
al., 2005; Provost and Jobson, 2014;
Jeffrey, 2015). Furthermore, tef
POSSEesses additional nutritional
advantages over many common bowls
of cereal such as maize, barley, wheat
and sorghum. For instance, tef, due to
the low glycemic index (74) and high
gelatinization temperature (68-800C),
is a slow-digesting carbohydrate
(Baye, 2014). Because of these
nutritional properties, tef has attracted
the interest of the western consumers
and gaining  global attention.
Compared with other cereals such as
maize and wheat, tef is also known to
be tolerant to extreme climatic and soil
conditions; hence, it is a favorite crop
in the semi-arid areas with moisture
limitations (Zerihun and Kebebew,
2012).

Despite its low yields as per the
national average grain yield of 1.85 t
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ha® (CSA, 2020), tef remains to be
very popular among Ethiopian
farmers. This, among others, has been
due to the fact that i) tef fetches higher
prices than the other major cereals and
therefore serves as a cash crop for
many farmers (Bekabil et al., 2013);
i) its straw also fetches high prices as
it is the most preferred feed source for
livestock and is used as construction
material (Alemu, 2013). iii) tef is
endemic and therefore little affected
by epidemics of diseases and pests and
can be stored for a long period of time
without being attacked by storage
pests, and iv) tef can be grown under
drought stressed and water-logged

conditions, and performs well on
different soil types.
Not with standing its numerous

relative advantages and economic
importance, the productivity of tef in
Ethiopia is low. Among the major
yield limiting factors in tef are lack of
cultivars tolerant to lodging and
drought (Kebebew et al., 2011), as
well as small seed size. Yield losses in
tef are estimated to reach up to 40%
during severe moisture stress (Mulu,
1993). A vyield reduction of 69% to
77% was when moisture scarcity
occurred during the anthesis or
flowering stage of tef plant (Abuhay et
al., 2001).

In Ethiopia, in order to increase tef
productivity, more than 50 improved
varieties have been developed and
released by national and regional
agricultural research institutes (MoA,
2020). Among these, recently released
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varieties including Quncho (Kebebew
et al., 2013), Kora (Kebebew et al.,
2017), Dagim (Solomon et al., 2017),
Tesfa (Worku et al., 2018) and Bora
(Worku et al, 2020) showed
significant yield benefits. The majority
of these varieties were designed for
favourable and/or broad environments,
not for challenging environment in
terms of moisture scarcity.

The tef variety named DZ-Cr-387 RIL
355 (Quncho), has been promoted the
national level for its farmers’- and
consumers’-preferred traits such as
high grain yield, white seed color, high
biomass yield and good ‘injera’
making quality. However, this variety
was poorly adopted by tef growers in
low moisture areas of Ethiopia due to
poor performance under extreme
environmental conditions. The level of
yield reduction due to moisture stress
warrants targeted breeding of tef for
low moisture stress environments in
Ethiopia (Mizan et al., 2017).
Accordingly, one of the primary goals
of the National Tef Breeding Program
in Ethiopia is to develop high yielding
and drought tolerant tef varieties
(Kebebew et al., 2011).

Many different genotypes are typically
evaluated in various environments
(locations and periods) in plant
breeding programs in order to identify
and develop suitable genotypes for
release. If a genotype or cultivar can

adapt to a trait of economic
importance in a wide range of
conditions, it is considered stable.

Only genotype and genotype by
environment interaction are relevant to
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meaningful cultivar evaluation and
must be considered simultaneously for
making selection decisions; the
environmental component is typically
the largest component in analyses of
variance, but it is not relevant to
variety choice exclusively (Yan and
Kang 2003). Breeders might gain from
information on the structure and nature
of  genotype by  environment
interactions (Yayis et al., 2014).

As a result, a multi-environment
national variety trial was initiated with
the aim of identifying and release
high-yielding, stable and farmer- and
consumer-preferred tef variety for
moisture deficient areas across the
country. In this paper describes the
performance of tef variety Boni (also
known as DZ-Cr-498 RIL 37) which
was recently approved for the release.
Key  beneficial features  and
morphological traits of this variety are
presented.

Materials and Methods

Experimental sites and

seasons

The field experiment was conducted
for two years during the main cropping
seasons of 2018 and 2019 in seven
environments (namely, Debre Zeit,
Minjar, Alemtena, Melkassa in 2018
and Debre Zeit, Minjar, and Sirinka in
2019) in the country's low moisture
stress areas. At some of the locations
such as Debre Zeit and Minjar low
moisture stress was simulated by late
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sowing in addition to the light textured
soils of low water holding capacity.

Plant materials

Two independent crossings were made
between Dtt, and Dtt;3, and DZ-Cr-
387 and Dtt, at Debre Zeit
Agricultural Research Center in 2013.
Dtt, (drought tolerant tef 2) and Dtt;3
(drought tolerant tef 13) were mutant
lines obtained from screening 5,000
ethylmethane sulfonate (EMS)
mutagenized populations of the tef
variety Tsedey (DZ-Cr-37) (Blosch et
al. 2019). These mutant lines had
depicted excellent performance under
moisture  scarcity.  The  unique
morphological difference between the
Dtt and the original parental tef variety
Tsedey (DZ-Cr-37) is the size and
number of stomata. The stomata on the
adaxial or upper side of the two Dtt
lines are smaller both in size and
number compared to the original
parental tef line (Cannarozzi et al.,
2018). These small-sized stomata in
the Dtt lines might contribute towards
making the plants more tolerant to
drought as less water is lost through
transpiration. Dtt lines were tolerant to
drought for three weeks, whereas the
original Tsedey variety was badly
injured. The Dtt lines were not only
drought tolerant, but they also had
shorter stomata than the Tsedey lines
(Blosch et al., 2019).

After a successful crossing, 400 F,
populations were generated and
substantially — advanced to F7
generations using the single seed
descent method. Eventually, the
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populations were reduced to few lines
with best performance after seven
generations of successive selection
targeting seed color, standing ability,
grain yield, and leaf area index.
Hybridization and early generation
testing, i.e., Observation Nursery and
Preliminary Variety Trial were done at
Debre Zeit Agricultural Research
Center from where the national tef
breeding program is coordinated.

Subsequently, at the National Variety
Trial where a total of 12 genotypes
including 10 selected drought-tolerant
inbred lines from the two crosses, a
local check or farmers' variety from
each test site, and a standard check
variety Boset were evaluated at five
drought-prone areas in Ethiopia.

Experimental Design and

Management

The performance of the twelve tef
genotypes including 10 selected
drought tolerant inbred lines from the
two crosses as well as two controls
(farmers’ variety as a local check and
improved variety Boset as a standard
check) were tested at Debre Zeit light
soil, Minjar, Alem Tena, Melkassa and
Sirinka using Randomized Complete
Block Design with four replications.
Boset variety released in 2013 was
used as a standard check since the
variety is characterized as drought
escaper due to its early maturing
nature. The trial was conducted on the
plot size of 2m x 2m with 10 rows per
plot, and spacing of 1.5m between
replications or blocks, 1m between
plots within blocks and 20cm between
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rows. All pre- and post-stand
establishment cultural practices were
performed as per the research
recommendations of the respective test
sites.

Data collection

Data on agronomic, yield and vyield-
related traits were collected both on
plot and individual plant bases. Days
to heading or panicle emergence using
the sowing date as a reference, lodging
indexes as well as grain and biomass
yield were taken on plot basis. Data on
individual plant traits such as plant
height and panicle length were
collected on the basis of five random
samples of plants from the central
rows of each plot, and the averages of
five sample plants were used for
analysis.

Data Analysis

Analyses of variance (ANOVA) of
data from individual environments and
combined over five locations and two
years were made using R core Team
(2021) software 4.2.0 version. The
combined analysis of variance across
the environment was done in order to
determine the differences between

genotypes  across  environments,
among environments and their
interaction.  Bartlett’s  test  of

homogeneity of error variances was
performed prior to making the
combined analysis of variance over
environments (years and locations).
Mean comparison for significant
differences in the analyses of variance
were made using Least Significant
Difference (LSD).
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Results and Discussion

Field performance

variations

According to the results of the
combined analysis of variance over
environments (Table 1), grain yield
was highly significantly (P<0.0001)
affected by genotypes and
environments, which accounted for
about 7.88% and 41.13% of the total
variance, respectively. However, the
genotype by environment (G*E)
interaction effects on grain yield were
not significant; indicating that the
genotypes tested were performed
similarly across the test environments.
This, in other words, implies that the

exhibit
specific

genotypes tested did not
differential adaptation to
environments.

The genotype x location interactions
were not significant, indicating that the
genotypes  performed consistently
across locations in terms of grain
yield. This is expected on the basis of
the similar agro-climatic classification
of the test locations (Kebebew et al.,
2003). If varieties perform similarly
across locations, breeders may be able
to reduce the cost of thorough varietal
evaluation by eliminating unnecessary
testing sites and altering breeding
programs.

Table1.Sum of squares, mean squares and percent of variance explained by different sources of variation from the
analyses of variance of grain yield of 12 tef genotypes tested at six environments

Source Degrees of Sum of squares Mean squares Explained variance
freedom (%)

Genotypes 11 8219139.76 747194.52** 7.88
Environments 6 42885619.84 7147603.31** 4113
Reps/Environments 21 16627723.17 791796.34* 15.94
Environment *Genotypes 66 7774627.29 117797.38Ns 7.45

Error 231 28749561.30 124457.00 27.57
Corrected Total 335 104256671.40

*. ** denote significance at P<0.05 and P<0.01, respectively; NS = Not significant

Highly significant variations among
the genotypes were observed in days
to heading, days to maturity, grain
filling period, plant height, panicle
length, lodging index, shoot biomass
yield and grain yield in all the study
years and locations (Table 2). Similar
significant results were reported for
most traits in earlier studies (Hailu et

al., 2003a; Kebebew et al. 2003,
Solomon et al., 2009; Habte et al.,
2015, Tsion, 2016 and Habte et al.
2017). The presence of variations
among genotypes for the traits
indicates the higher chance of
improving the crop through selection.

Table 2. Mean agronomic performance of tef genotypes evaluated in the national variety trial (Drought Tolerant) across

locations and over years
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Genotypes Days to Days to Grain Plant  Panicle Lodging Shoot Grain yield

heading maturity filling height length  index biomass (kgha'")

period (cm)  (cm) (%) yield (kgha')
(days)

Standard Check (Boset) 41.00  83.79 4279 8994 3654 81.08 11156.25 2131.38
Dtt. x Dtt13 RIL 37 40.96  80.32 39.36  91.84 39.80 83.50 11810.27 2455.33
Dtt2 x Dtt13 RIL56 4043 8250 4207 87.34 3624 8513 10417.41 217518
Dtt2x Dtt13 RIL79 39.07 8136 4229 8412 3429 8258 9714.29 2030.69
Dttzx Dtt13 RIL 80 3921 7846 3925 8528 3430 8383 10116.07 1975.18
Dtt2x Dtt13RIL 87 38.89  80.75 4186 8345 3351 8363 9171.88 1986.79
DZ-Cr-387 x DttoRIL98  41.68  83.36 4168 9044 3820 80.92 10569.20 2157.57
DZ-Cr-387 x DttoRIL15 4246  83.96 4150 9289 3939 76.67 12265.63 2217.03
DZ-Cr-387 x Dt RIL 177 41.32  83.57 4225 9584 4147 7858 11312.50 2080.18
DZ-Cr-387 x Dt RIL 199 41.14  82.96 4182 9322 3986 80.00 10305.80 2121.76
DZ-Cr-387 x Dt RIL97  40.00  83.61 4361 9112 4001 8379 10705.36 2184.35
Local Check 4332  85.86 4254 9693 4099 80.17 10866.07 1778.77
Mean 40.79 8254 4175 9020 37.88 81.66 10660.71 2107.85
LSD (0.05) 0.81 1.46 1.55 285 148 482 1666.80 211.33
CV (%) 3.79 3.34 7.04 6.01 742 1037 29.70 19.04
R2 0.95 0.89 0.83 089 066 0.70 0.58 0.61

Averaged over environments, Dtt2 x
Dttl3 RIL 37 reaches the panicle
emergence stage in 40 days and
physiological maturity in 80 days after
sowing. These desirable traits can be
suggested for fast-track release and to
be used as parental lines for future tef
breeding programs. From the average
total plant height of 90 cm the panicle
of Dtt2 x Dtt13 RIL 37 contributes to
40%. The relationship between plant
height and panicle length indicates the
possibility of increasing grain yield
and biomass yield by improving either
of the two traits (Table 2).

The average grain yield of Dtt2 x
Dtt13 RIL 37 was (2455.33 kgha-1)
and shoot biomass yield (11810.27
kgha-1) (Table 2), which is the highest
grain yield and biomass yield recorded
among tested genotypes across pooled
environments. The genotype Dtt, x
Dtty3 RIL 37 ranked first in grain yield
performance in four of the seven

environments (Debre Zeit and Minjar
in 2018 and; Minjar and Sirinka in
2019). Similarly, three other best-
performing genotypes DZ-Cr-387 x
Dtt, RIL 97, DZ-Cr-387 x Dtt, RIL 15
and Dtt, x Dtt;zs RIL 87 ranked first in
grain yield at Melkassa in 2018,
Alemtena in 2019 and Debre Zeit in
2019, respectively (Table 3).

The average grain yield of Dtt2 x
Dttl3 RIL 37 across the seven
environments ranged from 1114 to
3051 kgha™, with an overall mean of
2455 kgha® (Table 3). It performs
very well in areas having an altitude
1200-1800m above sea level, thus
being suitable for low rainfall and
terminal low moisture stress areas of
the country. Therefore, based on the
two-year multi-location data, Dtt, X
Dtt;3 RIL 37 has been selected for its
high grain yield and moisture stress
tolerance as well as other desirable
traits. Consequently, the candidate line

[7]
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was then tested in a variety
verification trial during the main
cropping season of 2020, and the
National Variety Release Committee
approved for release in 2021.

The current study's findings revealed

Habtamu, 2015 and Tsion, 2016). This
could be due to the current study's use
of drought-tolerant tef genotypes as
experimental materials, as well as the
fact that the experiment was conducted
in a drought-prone area of the country,
which are both different from the

that the range values for some traits  experimental plant materials and
are low when compared to the range locations used in previous studies.
values reported in  prior tef
researchers (Kebebew et al., 2001b;
Table 3. Mean grain yield (kgha ') performance of tef genotypes evaluated in national variety trial (for drought prone
areas) across seven environments
Code Genotypes Mean grain yield (kgha'') Mean
No. 2018 2019
Melkassa Debr  Minjar  Alem- Debre  Minjar Sirinka
eZeit tena Zeit
1 Standard Check (Boset) 1691 2488 2361 1617 2056 2690 2016 2131
2 Dtt2 x Dtt1s RIL 37 2153 3051 2960 1698 2089 3003 2235 2455
3 Dtt2 x Dtt13 RIL56 1971 2697 2113 1727 1969 2545 2203 2175
4 Dtt2 x Dttss RIL79 1821 2704 2273 1453 1940 2131 1893 2031
5 Dtt2 x Dttss RIL 80 1502 2693 2311 1589 1717 2179 1836 1975
6 Dtt2 x Dttss RIL 87 1776 2364 1991 1538 2200 2015 2024 1987
7 DZ-Cr-387 x Dtt2 RIL 98 1871 2998 2280 1495 1907 2523 2029 2158
8 DZ-Cr-387 x Dtt2 RIL 15 2112 2789 2214 1764 2073 2563 2015 2217
9 DZ-Cr-387 x Dtt2 RIL 177 1754 2300 2437 1645 1862 2594 1970 2080
10 DZ-Cr-387 x Dtt2 RIL199 1731 2818 2191 1460 2055 2621 1976 2122
11 DZ-Cr-387 x Dtt2 RIL 97 2207 2513 2269 1471 2013 2609 2210 2184
12 Local Check 1426 2423 2188 1114 1256 2185 1861 1779
Mean 1835 2653 2299 1548 1928 2471 2022 2108
LSD (0.05) 429.3 664.5 6429 4029 3898 6732 3452 2113
CV (%) 16.26 14.78  19.44 18.10 14.05 18.94 1186 19.04
Genotype g[oain yield GEl (Yan and Kang, 2003) in MET

performance with respect
to environment (Which

Won Where)

The GGE polygon view of the 10
drought tef genotypes and two controls
(local check and standard check Boset
tested in the seven environments is
presented on Figure 1 polygon view
helps to identify winning genotypes in
different environments by visualizing

and in estimating possible existence of
different mega environments (Gauch,
and Zobel, 1996; Yan and Rajcan,
2002; Yan and Tinker, 2005).

In the present investigation, the
partitioning of GE interaction through
GGE biplot analysis showed that
AXIS; and AXIS, accounted for
55.08% and 19.73% of GGE sum of
squares,  respectively,  explained
74.81% of the total variance (Figure
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1). The polygon view was created by
connecting the vertex genotypes codes
(2, 6, 8 and 12) which were having the
largest distance from the origin. These
genotypes were the highest yielding in
their respective environments or
sector. The biplot is divided into four
sections by the four rays with
genotypes falling in all sections while
the environments fall in two areas.
According to the findings of Yan and
Tinker (2005), the vertex genotypes
were the most responsive genotypes,
as they have the longest distance from

the origin in their direction. In this
finding the genotype code "2" is the
only one in vertices of the polygon in
which all environments are contained
except E5. Thus, genotype code "2" is
the most productive in those six
environments in terms of grain yield.
The other genotypes 8, 6 and 12 on the
vertices of the polygon not containing
any of the seven environments are
unfavorable in the seven test
environments. The best performing
genotype in grain yield was genotype
code "2"being the furthest to the right.

Which Won Where\What

AXIS219.73%

E3

200

400 GO0 a00

AXIST1 55.08 %

Figure 1. Adaptability and performance of tef test genotypes with respect to test environments. Genotype code is

indicated in Table 2and 3.

Genotypes Mean Yield and
their Stability

Visualization of mean performance
and stability analysis of genotypes is
an important issue in crop genotype
evaluation. The estimation of yield and

[9]

stability of genotypes were done by
using the average environment axis
(AEA) methods (Figure 2) (YYan, 2001
and Yan and Hunt, 2001). The line
passing through biplot origin from
lower right to upper left is the average
environment axis (AEA) as defined by
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the first two AXISs of the
environments scores (Yan and Kang,
2003). The furthest from the arrow is
the genotype with the highest yield
ranking in a particular environment;
the environment axis through the
origin and that specific environment,
genotypes closer to the environment
along the axis are high yielding and
vice versa. Genotype axis through the
biplot origin and that genotype, along
that axis are the rankings of the
environments.

Genotypes located closer to the ideal
genotype are more desirable than
others. For selection, the ideal
genotypes are those with both high
mean yield and high stability. In this
study, the genotype code "2" was
ranked best in the entire tested
environment and had the higher
stability as well as higher mean yield
across all tested environments. This
result is in agreement with those
obtained by (Akter, 2015) in rice and
(Naheif, 2013) in wheat.

Ranking Genotypes

400
|

(4]

E3

AXIS219.73%

atg

=200

[v]

=400
\

T T T
—200 [o] 200

T T T
400 500 800

AXIS1 55.08 %%

Figure 2. Ranking of tef test genotypes with respect to test environments. Genotype code is indicated in Table 2 and 3.

Description of the Candidate
variety Dtt2 x Dttl3

(DZ-Cr-498 RIL 37) (Boni)
The distinctive pheno-morphologic
and agronomic description of the
genotype Dtt, x Dtt;3 RIL 37 selected
as candidate variety is summarized in
Table 4. The candidate line has got
very loose panicle form which often
correlated with high yield compared to

the compact panicle types (Seyfu,
1997) and the lemmas are yellowish
green when immature and yellowish
white when mature. In the current
finding, Dtt, x Dtt;3 (DZ-Cr-498 RIL
37) belongs to the early maturity group
(80 days to mature), which almost
equally divided between the days
taken to head and the grain filling
period (i.e., the days from heading to
physiological maturity). Furthermore,

[10]
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the genotype produces good outputs,
particularly in terms of grain vyield,

and is comparable to standard checks
in terms of biomass yield in general.

Table 4. Distinguishing phenologic, morphological and agronomic characteristics the candidate variety Dtt> x Dtt1s (DZ-Cr-

498 RIL 37).
No. Characteristics Description
| Qualitative traits Yellowish green
1 Basal stalk color Yellowish green
2 Panicle form Very loose
3 Lemma color Yellowish green when immature and yellowish white when mature
4 Anther color Yellowish white
5 Seed color Very white
Il Quantitative traits Minimum Maximum Mean * SE
1 Days to panicle emergence 27 49 41 +1.21
2 Days to maturity 62 88 80 +1.51
3 Grain filling period (days) 27 46 39 +0.92
4 Plant height (cm) 57 109 92 £2.72
5 Culm length (cm) 18 67 52 +2.6
6 Panicle length (cm) 33 44 40 £0.53
7 Biomass yield (t/ha) 6.5 20 11.33 +£0.60
8 Grain yield (t/ha) 1.70 3.5 246 +0.110
9 Lodging index 62 100 83 +£2.63
10 Harvest index (%) 13 40 26414

Distinguishing and beneficial
features of the Candidate
variety Dtt2 x Dt«tl3 (DZ-Cr-
498 RIL 37) (Boni)

The candidate variety Dtt, x Dittss
(DZ-Cr-498 RIL 37) selected for

release  possessed the following
noteworthy distinguishing
characteristics.

1) It showed grain vyield
advantages of 13.19% and
27.55% over the standard
check (Boset) and local
cultivar, respectively.

2) Moreover, the selected
genotype will be highly
valuable in view of the

prevailing climate change and
thereby suitable for drought-
prone areas since it is tolerant

to drought both at early stage
during seedling emergence and
also escapes terminal drought
through its early maturing
characteristics,

3) This genotype has also got
immense farmers’ preference
and attention due the favorable
combination of drought
tolerance, early maturity and
white caryopsis color

Conclusions and
Recommendations

From the study we can conclude that,
the evaluated drought tolerant tef
genotypes showed significant variance
for the studied traits in seven
environments encompassing two years

[11]
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(2018 and 2019 main seasons) and five
tef growing sites in moisture stress
areas of the country. The candidate
variety Dtt, x Dtt;3 (DZ-Cr-498 RIL
37) had the highest mean grain yield,
followed by genotype DZ-Cr-387 X
Dtt, RIL 15 and DZ-Cr-387 x Dtt, RIL
97. In comparison, the genotype DZ-
Cr-387 x Dtt, RIL 80 and local check
had the lowest mean yield.

The candidate variety Dtt, x Dtty3 (DZ-
Cr-498 RIL 37) ranked first in four of
the seven environments. GEI effects
showed that genotypes performed
similarly to the variations in the test
environments. The genotype code "2"
ranked best and most productive in all
the test environments in terms of grain
yield. The candidate variety Dtt, X
Dtt;3 (DZ-Cr-498 RIL 37) has double
advantage on moisture stress area or
drought prone areas because tolerate
drought conditions both at early stage
during seedling emergence and also

escape  drought  through  early
maturing.
Therefore, this genotype

recommended for all moisture stress
areas of Ethiopia. Considering the
seven environments’ data and field
performance evaluation during the
variety verification trial, the national
variety releasing committee has
approved the official release of
candidate genotype, Dtt, x Dtt;3 (DZ-
Cr-498 RIL 37), with the vernacular
name of “Boni” for moisture stress
areas of the country.
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