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Abstract

Seed quality is defined as a standard of excellence in certain characteristics and/or attributes that will determine the
performance of the seed when sown or stored. Seed is the initial input and final output of every crop production system.
However, not every production could produce seed because the seed is a living entity that requires special care and
several management procedures to meet minimum quality standards. Areka Agricultural Seed Research’s team tests
the quality of their seeds yearly, both in the field and laboratory, in the same manner, except for breeder seeds approved
by the seed certification agency. The objective of this paper is to briefly review the early-generation seed quality status
of wheat and tef in Areka Agricultural Research Center, South Agricultural Research Institute.

The results of the status of quality parameters like moisture content (%), purity (%), and germination (%) varied
between 11.8-12.5%, 99.4%-99.9%, and 90-99% for wheat, and 10.8-11.2%, 99.2%-99.9%, and 80-95% for tef,
respectively. For the three consecutive years (2019/20-2021/22), the moisture content (%) of all wheat and tef varieties
and seed classes met Ethiopia’s minimum standard. For three consecutive years (2019/20-2021/22), the purity (%) of
all Wheat and Tef varieties and seed classes met the Ethiopian purity minimum standard. The germination (%) of all
wheat varieties and seed classes was higher than the national minimum germination standard, except for Shorima pre-
basic seed (71%), which did not meet the standard in 2019/20. All tef varieties and seed classes were higher than the
national minimum germination standard, except DZ-Cr-37 pre-basic seed (61%), which did not meet the standard in
2019/20. The results from this review indicate that all the varieties and classes of seeds except Shorima Pre-basic and
DZ-Cr-37 Pre-basic meet a national minimum standard of Ethiopia for the next EGS production. This shows the quality
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status of EGS improvement, which indicates that the supply of EGS has increased from time to time.

Keywords: Early Generation Seed; Tef; Wheat; Germination Test;
Purity Test

Introduction

Seed quality is defined as a standard of excellence in certain
characteristics and/or attributes that will determine the performance
of the seed when sown or stored [1]. It is the sum of different aspects of
a seed, including its genetic and physical purity, physiological quality,
and health quality (Cromwell, 1990). Seed quality is very important to
optimum growth and yield production on a farm, which is influenced
by many factors such as genetic characteristics, viability, germination
percentage, vigor, moisture content, storage conditions, survival
ability, and seed health [3]. Quality seed is defined as varietally pure
with a high germination percentage, free from disease and disease
organisms, and with a proper moisture content and weight [4]. Quality
seeds should have a high germination rate and vigor, be genetically
and physically pure, be free of seed-borne disease and insect pests,
and have low moisture content [5]. Quality seed plays an important
role in maximizing the production and productivity of field crops.
This resulted in: better germination, vigorous seedling growth, better
quality production, and higher crop yields [5, 6]. Rapid and uniform
field emergence is essential to achieve better growth and a high yield
[7]. The availability, access to, and use of quality seeds of adaptable
crops are important in increasing crop production and productivity. It
is estimated that the use of quality seed from a variety with high genetic
potential (such as the improved varieties) can increase yield by 20-25%
[8]. Quality seeds, according to other authors, can increase yield by
5-20% [9].

Early-generation seeds are expected to meet a high standard of
varietal purity and seed quality attributes prescribed by national seed
regulations [10]. This includes field standards to maintain varietal purity
and identity and seed standards in terms of physical, physiological, and
health quality. Field inspection is used for the former, and laboratory

seed testing is used for the latter. Applying the recommended technical
procedures and agronomic management practices [11] during variety
maintenance and seed production would ensure the production of EGS
of the highest varietal purity, identity, and seed quality. Field standards
developed for certifying different crop varieties considered in the
Ethiopian seed system include rotation, isolation distance, off-types,
and other cultivars, diseases, and noxious weeds. At the same time, for
laboratory standards, germination percentage, moisture content, pure
seed, weed seed, inert matter, and other crop seeds were measured. All
early-generation seeds except breeder seeds are expected to be of the
highest seed quality standards, and the subsequent generation of pre-
basic and basic seeds needs to be inspected, tested, and approved by the
seed certification agency [12, 13, 14 ].

Seed testing is required to achieve the objectives of minimizing the
risks of planting low-quality seeds, and the primary aim of seed testing
is to obtain accurate and reproducible results regarding the quality
status of the seed samples submitted to the seed testing laboratories
[15]. Samples of seeds of the notified varieties are being sent to the
Seed Testing Laboratory of the state for analysis of moisture content,
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purity, and germination. Seed production should be strictly monitored
throughout the crop growth period, from planting through harvesting,
drying, threshing, cleaning, packaging, storage, and marketing. Hence,
seed producers should understand the principles and procedures for
growing a crop for seed, and ensure that all operations are carried out
at the right time and in the right place. Therefore, this paper attempts
to briefly review the early-generation seed quality status of wheat and
tefin Areka Agricultural Research Center, South Agricultural Research
Institute.

Results

Areka Agricultural Research Center main and sub-station
mean temperature (Figurel)

Early-generation seed (EGS) quality parameters status of wheat
(Triticum aestivum L.)

The major attributes of early-generation seed quality status of
wheat considered in this review were moisture content, physical purity
and standard germination tests of the last three consecutive years
(2019/20 - 2021/22).

Moisture Content of wheat EGS

The average moisture content of early-generation seeds of wheat
varieties and seed class ranged from 11.8 - 12.5% in the three consecutive
years 2019/20 — 2021/22 (Figure 2). The maximum moisture content
(12.5%) was found in wane variety pre-basic seed class followed by
wane variety basic seed class and kingbird variety pre-basic seed class
(12.4%), whereas the minimum moisture content (11.8%) was recorded
for Shorima variety pre-basic seed class. The seed moisture contents of
the three consecutive years met the seed moisture standard of wheat in
Ethiopia (Figure 4).

Physical purity test of wheat EGS

The highest seed purity was recorded by Ogolicho Pre-basic,
Kingbird Pre-basic, Wane Pre-basic, Wane Basic, Kingbird Basic, and
Shorima Basic, (99.9%) followed by Shorima Pre-basic and Ogolicho
Basic with (99.8%) while the lowest seed purity was observed on
Shorima Pre-basic with (99.4%) all varieties were fitting the minimum
purity standard for next seed production. The maximum inert matter
(0.6%) was observed on Shorima Pre-basic while the lowest inert matter
(0.1%) was observed on Ogolicho Pre-basic, Kingbird Pre-basic, Wane
Pre-basic, Wane Basic, Kingbird Basic, and Shorima Basic (Figure 3).

Germination test of wheat EGS

The highest early-generation seed germination was recorded
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Figure 1: Mean temperatures of Areka Research Center main and sub-station.
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Figure 2: Moisture content (%) of wheat varieties and seed class during (2019/20
—2021/22).
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Figure 3: Purity (%) of wheat varieties and seed class during (2019/20 — 2021/22).

Figure 4: Purity (%) of wheat varieties and seed class.

by Ogolicho Pre-basic and Basic (99%) followed by Shorima Pre-
basic with (97%) while the lowest seed germination was observed on
Kingbird Pre-basic and Shorima basic with (90%) all varieties and
seed class were fulfilled the national minimum germination standard
for next EGS production except Shorima Pre-basic (71%) did not met
during 2019/20 (Figure 5).

The germination percentage and seed moisture content along with
storage temperature are highly correlated with increasing predictably
with decreasing temperature and moisture content [16]. High seed
moisture content along with high temperature and ambient oxygen
would trigger series of metabolic changes and increase in respiration
and the consumption of storage reserves, and thus lead to seed
deterioration [17, 18].

Early-generation seed (EGS) quality parameters status of Tef
(Eragrostis tef (Zucc.) Trotter)

The major attributes of early-generation seed quality status of Tef
considered in this review were moisture content, physical purity and
standard germination of the last three consecutive years (2019/20 -
2021/22).
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Figure 5: Germination (%) of wheat varieties and seed class during (2019/20 —
2021/22).

Figure 6: Germination (%) of wheat varieties and seed class.

Moisture content of tef EGS

The average moisture content of early-generation seeds of Tef
varieties and seed class ranged from 10.8- 11.2% in the three consecutive
years 2019/20 - 2021/22 (Figure 7). The maximum moisture content
(11.2%) was found in wane variety DZ-Cr-37 Pre-basic, DZ-Cr-37
Basic, Areka-1 Pre-basic and Areka-1 Basic seed followed by DZ-
Cr-409(Boset) Pre-basic seed class (11.1%), whereas the minimum
moisture content (10.8%) was recorded form DZ-Cr-409 (Boset) Pre-
basic seed class. The seed moisture contents of the three consecutive
years met the seed moisture standard of Tef in Ethiopia (Figure 7).

Physical Purity test of Tef EGS

The highest seed purity was recorded by all varieties and class of
seed (99.9%) whereas the lowest seed purity was observed on DZ-Cr-37
Pre-basic with (99.2%) all varieties and class were fitting the minimum
purity standard for next seed production. The maximum inert matter
(0.8%) was observed on DZ-Cr-37 Pre-basic while the lowest inert
matter (0.1%) was observed on all varieties and class of seed (Figure 8).

Germination test of Tef EGS

The highest early-generation seed germination was recorded by
DZ-Cr-37 Pre-basic (95%) followed by DZ-Cr-37 Pre-basic with (93%)
while the lowest seed germination was observed on DZ-Cr-409(Boset)
Pre-basic with (80%) all varieties and seed class were fulfilled the
national minimum germination standard for next EGS production
except DZ-Cr-37 Pre-basic (61%) did not met during 2019/20 (Figure 9).

Summary and Conclusion

Quality seed is the sum of different aspects of a seed, including its
genetic and physical purity, physiological quality, and health quality. It
should germinate and grow quickly, be genetically and physically pure,
be free of seed-borne disease and insect pests, and have low moisture
content. Quality seed results in better germination, vigorous seedling
growth, better quality production, and a higher crop yield [19]. The

Figure 7: Moisture content (%) of Tef varieties and Seed Class during (2019/20
—2021/22).
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Figure 8: Purity (%) of tef varieties and seed class during (2019/20 — 2021/22).
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Figure 9: Germination (%) of tef varieties and seed class during (2019/20 —
2021/22).

use of quality seeds of a variety having high genetic potential (as for
the improved varieties) can increase yield by 20-25%. Quality seeds,
according to other authors, can increase yield by 5-20%. Seed is a living
entity that requires special attention and a variety of management
procedures to meet minimum quality standards. Field standards
developed for certifying different crop varieties considered in the
Ethiopian seed system include rotation, isolation distance, off-types,
and other cultivars, diseases, and noxious weeds. At the same time, for
laboratory standards, germination percentage, moisture content, pure
seed, weed seed, inert matter, and other crop seeds were measured [20].
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Except for breeder seeds, which are all approved by external bodies,
Areka Agricultural Seed Research’s team tests the quality of their
seeds in the field and laboratory on a yearly basis. The status of quality
parameters like moisture content (%), purity (%), and germination (%)
varied between 11.8-12.5%, 99.4%-99.9%, and 90-99% for wheat; and
10.8-11.2%, 99.2%-99.9%, and 80-95% for tef, respectively. For the
three consecutive years (2019/20-2021/22), the moisture content (%)
of all wheat and tef varieties and seed classes met Ethiopia’s minimum
standard. For three consecutive years (2019/20 to 2021/22), the purity
(%) of all wheat and tef varieties and seed classes met the Ethiopian
purity minimum standard. All wheat varieties and seed classes met
the national minimum germination standard, except Shorima pre-
basic (71%) did not meet the standard during 2019/20, whereas all
tef varieties and seed classes met the national minimum germination
standard, except DZ-Cr-37 pre-basic (61%) did not meet the standard
during 2019/20 [21,22]. The results from this review indicate that all
the varieties and classes of seeds except Shorima Pre-basic and DZ-
Cr-37 Pre-basic meet the national minimum standard of Ethiopia for
the next EGS production. This shows the quality status improvement
of EGS and indicates that the supply of EGS has increased from time
to time.
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