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This issue brief provides insights to the effects of climate change in Ethiopia's Central Rift Valley and explores adaptation strategies for
seed producers to enhance climate resilience. It draws on secondary research and interviews with seed companies involved in the

Ethiopian Seed Partnership.

1 Introduction

Ethiopia’s economy relies heavily on agriculture, which
accounts for more than a third of Ethiopia’s national GDP
and serves as the main source of income for 67% of the
population (World Bank and OECD, 2025). The fact that
agriculture is predominantly rainfed makes Ethiopia
particularly vulnerable to the impacts of climate change.
One of the most vulnerable areas to climate change in
Ethiopia is the Central Rift Valley (CRV), an area 150km
south of Addis Ababa encompassing four large lakes, and
unique in its hydrological and ecological characteristics
(Chimdesa, 2016). The valley with its chain of lakes forms
one of the few freshwater ecosystems in Ethiopia and is
crucial for the regional agriculture and domestic water
supply (Musie et al., 2021). However, increased rainfall
variability, rising temperatures, and altered growing
seasons due to climate change are expected to decrease
crop yields in the region (Ray et al., 2019). This threatens
the economic stability and food security of CRV as well as
areas supplied by produce from the area. Furthermore,
agricultural actors in the region, including seed producers,
are facing increasing challenges for their production,
seeking climate resilience and adaptation strategies as
well as ways to adapt to changing farmer demands. In
this issue brief, we therefore explore the impact of climate
change in Ethiopia’s Central Rift Valley and the potential
adaptation strategies seed producers can employ to
become more climate resilient. This brief is prepared
mainly based on a desk review of secondary literature and
interviews with seed producing companies supported by
the Ethiopian Seed Partnership.

2 Climate change in the Central Rift
Valley

The CRV is a dryland area surrounding the four lakes of
Ziway, Langano, Abiyata and Shala, with topographical
variations and different elevations. The region has three
different seasons: the Belg season, a short rainy season
running from March to May; the Kiremt season, the
second and main rainy season running from June to
September, and the dry season Bega, running from

Key messages

Climate change will alter rainfall and
temperature patterns in Ethiopia’s Central
Rift Valley

Both high- and low-emission scenarios
predict less homogeneous rainfall, longer dry
spells and rising temperatures. These shifts
will increase water stress and create more
favourable conditions for crop diseases,
directly threatening agricultural productivity

Seed producers face urgent adaptation
challenges and opportunities, as many
currently used crop varieties are not
equipped to handle the abiotic and biotic
stresses expected in the coming decades

Crop-specific adaptation strategies are
available for teff, wheat, and chickpea

Technology and sustainable practices can
boost climate resilience

October to February. The Kiremt is the key season
for water provision in the region as it provides
almost 70% of the annual precipitation (Abera et al.,
2019).

In order to understand the future climate projections
in the CRV, several climate models can be used.
These models follow the greenhouse gas emission
scenarios according to International Panel on Climate
Change (IPCC) and consider the highly uncertain
future evolution of greenhouse gas emissions. The
scenarios cover multiple routes of how these future
emissions may unfold, ultimately assisting in climate
change analysis. Four storylines on emission driving
forces and their evolution have been presented by
the IPCC, which yields four scenarios: Al, A2, Bl
and B2 (Pradhan et al., 2022). These scenarios differ
in terms of future focus (see figure 1).
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Figure 1 - The four major climate scenarios as developed in
the special report on emissions scenarios (SRES) by the
IPCC. Presented along two aces: a global/regional focus axis
and an environmental/economic focus axis. Adapted from
Iowa State University (Iowa State University, 2001)

First of all, the A-scenarios cover a world that is
focussed on economic growth whilst in B-scenarios,
the world primarily aims at environmental change. On
the other axis, the 1-scenarios describe a converging,
globalized world working together whilst the 2-
scenarios describe a heterogenous world. In terms of
emissions, the A2 and B1 scenarios cover the high and
low extremes, respectively. The A2 scenario describes
a heterogeneous world with a continuously growing
population. Per capita economic growth and innovation
are fragmented and slow. On the other hand, the B1
scenario describes a converging world in which the
global population peaks in mid-century and
subsequently declines. There is a focus on global
solutions to sustainability and equity (Houghton et al.,
2001). In other words, the A2 scenario describes the
worst-case climate impacts in a high-emission
scenario, and the B1 describes the best-case climate
impacts in a low-emission scenario. Using these two
scenarios provides an understanding of the range of
impacts caused by climate change and we will further
consider these two scenarios in the rest of this brief.

2.1. Rainfall trends

The annual precipitation of the whole CRV varies greatly,
from less than 700 mm in the valley floor to about 1,100
mm in the highlands (Abera et al., 2019; Hailesilassie et
al., 2022). Based on the annual climate bulletin from 2014
- 2023, released by the National Meteorology Agency of
Ethiopia, the annual precipitation has shown a decreasing
trend in the past decade. Looking at the climate scenarios,
both A2 and B1 scenarios show a trend towards drier

conditions from April to September and slightly
wetter conditions from October to March. The
majority of the literature agrees that there will be
a decreasing trend for rainfall in the Belg season
and an increasing trend of rainfall in the dry
season, especially in November and December, for
both low emission and high emission scenarios
(Abera et al., 2019; Hailesilassie et al., 2022;
Muluneh et al., 2015).

However, the results for the Kiremt season exhibit
more variability, with most projections indicating a
decreasing trend in Ziway by 2080. Another future
projection ofprecipitation in Asella and Adama for
the period 2020 - 2049, focusing on the change
on Kiremt and Belg rainy seasons, shows a
decrease in rainfall in the Belg season while the
Kiremt season is getting wetter in both scenarios
and both locations. The differences in results
indicate the importance of climate assessment at
different spatial and seasonal scales (Muluneh et
al., 2017). Additionally, a higher rainfall variability
and more frequent and intense climatic extremes,
like a high-intensity rainfall, are also expected
under the changing climate.

2.2. Temperature

The mean annual temperature for the whole CRV
is estimated at 18.9°C, with mean minimum and
maximum temperatures of 12°C and 26°C,
respectively. The region has been showing a
warming trend ranging from 0.12 to 0.54°C per
decade. While projected rainfall shows variability
in its results, studies on future temperatures in the
CRV generally suggest an increasing trend in both
A2 and B1 emission scenarios, with the rate of
temperature increase expected to accelerate in
future projections (Kassie et al., 2014; Muluneh et
al., 2015). The rising temperature will increase the
rate of evapotranspiration (i.e. water evaporation
from soil surface as well as water transpiration
from the crop) and crop water requirements,
which further exacerbates the water stress of
crops that some regions will already face because
of the decreasing rainfall trend (Kassie et al.,
2014).

3 Seed production and climate
change

The outlined scenarios show that climate change will
have a significant impact on temperature and rainfall
conditions in the CRV. These changes will furthermore
have implications for the growing season and
intermittent dry spells in the region and therefore on
the future of seed production as well.
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3.1. Growing season

The general growing season in the CRV lasts from
March to September, with the mean length varying
between 161 and 197 days, highly correlated to the
onset of rainfall. In an analysis of the growing
season length in the period from 1970-2010, a
short growing season was often explained by late
onset of the season, while no correlation was found
between the cessation date and the length. When
looking at the A2 and B1 scenarios using different
climate models, large discrepancies can be found,
stressing the uncertainty in implications of future
climate change in the CRV. In general, however, the
models predict a slight shortening of the growing
season (Kassie et al., 2014).

3.2, Dry spell analysis

Within the rainy season, severe damage can be done
to crops when dry spells occur during sensitive stages
of the crop development. These stages include the first
30 days after sowing, during the establishment of
seedlings, and 60-90 days after sowing, when
flowering and grain filling occur (Muluneh et al.,
2015). In the current climate, the Belg season has a
higher probability of dry spells than the Kiremt season,
although the probability of dry spells longer than 5, 7
or 10 days in the Kiremt is also not zero (Kassie et al.,
2014). For this reason, Muluneh et al. (2015) also
investigated the impact of the different climate change
scenarios on the mean dry spell length in the CRV.

Figure 2 - The mean dry spell length during the first 90
days after sowing for wheat in the CRV. Results were
obtained for the baseline period and two future
timeframes under the A2 and B1 scenarios using the
ECHAM5 model. Adapted from Muluneh et al. (2015)

Using again the A2 and B1 scenarios, in the first 30 Days
After Sowing (DAS), the results predict no significant
changes in mean dry spell length. Figure 2 shows that

changes in mean dry spell length are predicted especially

in the period of 31 to 60 days after sowing. In both
scenarios, the mean dry spell length is expected to at
least double in the coming 25 years compared to the

baseline period, and it may even triple on the longer
term. Dry spell length in the flowering stage (61-90
DAS) is only expected to increase in the A2 scenario
with only a significant increase towards the second
half of this century. Looking at these scenarios, in
particular the 30-60 DAS period will thus face most
impact compared to current situation and will
therefore be critical for seed producers to adapt to.

4 Challenges and opportunities for
seed producers

Climate change has and will have a significant
impact in Ethiopia and is one of the major concerns
for local seed companies to grow their business.
Local seed companies supported by the Ethiopian
Seed Partnership (ESP) already observe rain
shortage and uneven rainfall distribution. They are
concerned about the effects of these on the quality
and quantity of seed production.

As discussed in the previous section, the CRV will
face less homogeneous precipitation throughout the
growing season (Kassie et al., 2014). These
projections, together with higher temperatures
throughout the year, will result in increased water
stress to the crops. Additionally, favourable
conditions will be created for new diseases to arise,
such as Dry Root Rot (DRR) of chickpea, or for
already established diseases to become worse, as is
the case of wheat stem rust (Rai et al., 2022).

As discussed in the previous section, the CRV will
face less homogeneous precipitation throughout the
growing season (Kassie et al., 2014). These
projections, together with higher temperatures
throughout the year, will result in increased water
stress to the crops. Additionally, favourable
conditions will be created for new diseases to arise,
such as Dry Root Rot (DRR) of chickpea, or for
already established diseases to become worse, as is
the case of wheat stem rust (Rai et al., 2022).

The local varieties of chickpea, teff and wheat (i.e.
the focus crops in this brief) that are currently used
by seed producers and farmers may not be suited to
withstand projected abiotic and biotic stresses, as
we will explore further in this brief. In the Ethiopian
formal seed sector, improved varieties have
replaced local varieties because of their higher yield
potential. However, most of the chickpea, teff and
wheat varieties that are now produced by private
seed companies have been introduced in Ethiopia in
the early 2000s. These varieties have not been
developed to withstand the type of water stress,
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temperatures and diseases that are expected in the
not-so distant future. In other words, even though
these varieties have a higher yield (potential yield),
the same cannot be said on the maximum yield
restricted by water availability (potential water-
limited yield) (Anderson et al., 2016).

4.1. Adaptation strategies

To maintain the potential water-limited yield of
rainfed crops in the future, it is essential for seed
producers to continuously adjust their crop variety
portfolio with new, Climate-Smart (CS) crop
varieties. Particularly, with the projections on
climate change varying between the different
altitudes of the Rift Valley, it is important to be
aware of which traits will be most relevant in the
future for the higher and the lower altitudes.
This section will therefore concentrate on
adaptation strategies for three crops: the cereal
crops wheat and teff, and the legume crop
chickpea. This focus is based on crops that are
important for seed producers located in the CRV,
and supported by ESP. Several seed producers in
the area use teff, wheat and chickpea in their
portfolio as current conditions in the CRV are
conducive for their production. It is key to note that
the recommendations provided serve as general
guidelines for the CRV as a whole. However,
location-specific characteristics of each Agro-
Ecological Zone (AEZ) and farm-specific factors,
such as soil composition and management
practices, should ultimately be considered when
adopting a variety.

4.2, Teff

Teff (Eragrostis tef) is an important crop in Ethiopia
with 70% of Ethiopians using it as a primary food
source. The crop is nutritious and safe to consume for
people with celiac disease since it does not contain
gluten, and it is high in protein and mineral content (W.
Kebede et al., 2022).

4.2.1 Climate change impact on teff production

Teff is sown early to mid-July and grown during the
Kiremt rainy season. It has an average growing season
of 17 weeks, meaning that the harvest season starts in
the beginning of October and can last up till the end of
January, depending on the region, rainfall, and altitude
of the area (Laterite, 2023). The optimal temperature
for the development of teff is between 15°C and 21°C.
Temperatures below 10°C result in no seed germination
or seedling development (Barretto et al., 2021). The
most crucial developmental stages of teff, including
flowering and yield formation, normally occur during
the late-season dry spells, at the end of September.

During these spells, it is common to use irrigation
for the optimal growth and development. Expected
longer dry spells may therefore have an impact on
teff production and require more moisture stress
tolerance and lodging tolerance of varieties.

4.2.2 Teff variety recommendations

Looking at the climate change impacts in the study
area, key traits that seed producers should look at
to make their teff variety portfolio climate-smart are
lodging tolerance and resistance to rust. Teff is a
natural moisture stress tolerant crop which will be a
helpful trait in the expected rainfall variability. Over
the past 50 years, Bishoftu Agricultural Research
Centre (BARC) has been breeding new and
improved teff varieties that are stable and result in
high yields. The most recently released teff variety
is named Kulle, which is a high yielding and stable
brown teff variety. Kulle is relatively tolerant to
lodging during heavy rainfalls and is preferred by
farmers and consumers in Ethiopia, especially in
areas where there is high rainfall and moisture (Jifar
et al., 2023). Other teff varieties, like Dagim and
Tesfa, are also lodging tolerant, making it possible
to cultivate these varieties under irrigation and
harvest them mechanically. Their main advantages
are the high yielding potential and stable
performance in different areas. Besides high grain
yield, both these varieties have high straw yields
which can be used as cattle feed (Chanyalew et al.,
2017; G. Kebede, 2018). Given the impact on
agriculture due to climate change, using an early
maturing teff variety could be beneficial to achieve
high yields. Boni is such an early maturing variety
able to grow in dry areas with low rainfall and
moisture content. This variety would be a valuable
addition to a climate smart portfolio (W. Kebede et
al., 2022).

In addition to the maturity of teff, another concern
for farmers in Ethiopia is the emergence of teff
diseases. The teff variety Dursi is tolerant to major
teff diseases like head smudge and teff rust. Other
benefits of this variety are that it has good tillering
capacity and is tolerant to lodging (Lule et al.,
2019). Seed companies are therefore recommended
to include Dursi, Bonim, Dagim and Tesfa varieties
in their portfolio. In addition to working with these
varieties, seed producers can also use several
agricultural practices that would be supportive to
maintaining yield levels. Crop rotation with legumes
combined with irrigation during flowering and yield
formation are the two most highly recommended
practices in this regard.

Page | 4



4.3 Wheat

Ethiopia is a leading region for wheat cultivation in the
African continent, serving as the major wheat producer
in sub-Saharan Africa (Senbeta & Worku, 2023). In
terms of production area, wheat ranks fourth among
grain cereals, comprising 15% of the total crop area,
following maize, sorghum and teff (CSA et al., 2021).
As a staple food in Ethiopian households, wheat
accounts for 14% of the total caloric intake (Senbeta &
Worku, 2023).

The country’s diverse topography supports the
cultivation of both bread wheat (Triticum aestivum)
and durum wheat (Triticum durum). These crops are
primarily grown in Ethiopia’s highlands, at altitudes
ranging from 1,400 to 2,700 m.a.s.l., and rely on
rainfall for irrigation (CSA, 2021). The optimal
temperature range for wheat growth is between 6°C
and 23°C, with precipitation between 45 and 175 mm
per month. The CRV (1,400-2,500 m.a.s.l.) has long
been favorable for wheat production due to suitable
temperatures and average rainfall during the growing
season. Additionally, the average soil acidity in this
region meets the requirements for wheat cultivation,
which thrives in neutral pH levels (5.5-7.0) (Jimma et
al., 2024). In the CRV, wheat is cultivated during the
Kiremt rainy season, which lasts from June to
September. The Kiremt season is historically preferred
over the shorter Belg rainy season (March to May) due
to the Belg’s less reliable precipitations (White et al.,
2001). Both bread and durum wheat are sown from
mid-June to the end of July, with harvesting dates
varying among different cultivars. In the area, early
maturing and intermediate maturing varieties are
favored (Ethiopian Agricultural Authority (EAA), 2022).

4.3.1 Climate change impact on wheat production

As highlighted earlier, it is essential to distinguish
between the lower altitudes (Bishoftu and the Valley
floor) and the CRV highlands when considering future
rainfall projections. In the Valley's lowlands, a shorter
growing season is expected due to reduced
precipitation in June (Kassie et al., 2014). Additionally,
a decreasing trend in rainfall is predicted for the
Kiremt season by the 2050s, while precipitation during
the dry season will increase significantly (Hailesilassie
et al., 2022). However, the absolute amount of rainfall
in the dry season will still be too small to impact crop
suitability and agricultural practices. On the other
hand, the Valley's highlands are expected to
experience a longer growing season with increased
average rainfall during the Kiremt(Muluneh et al.,
2015). The general increase in temperature predicted
by all climate models will impact the lowlands and
highlands differently in terms of the water-limited
potential yield of wheat. In the lowlands, the
temperature increase will shift conditions from optimal
to suboptimal for wheat, with maximum temperatures
exceeding the crop's optimal range. Higher
temperatures will also lead to increased

evapotranspiration rates (Kassie et al., 2014),
exacerbating the water stress on the crop due to the
reduction of rainfall during the Kiremt growing season.

4.3.2 Wheat variety recommendations

Given the differing future trends between the highland
and lowland regions in the CRV, specific
recommendations are necessary for each area. In the
lowlands, the anticipated shorter growing season and
decreased precipitation suggest the need for drought-
tolerant, early maturing wheat varieties. These
varieties would reach maturity before the rainy season
ends, avoiding drought stress during the critical grain-
filling period. An example of a suitable bread wheat
variety is Biftu, which has been released in 2022 in the
Ethiopian market by the Kulumsa Agricultural Research
Centre (KARC) (Sime et al., 2023).

Besides tolerance to abiotic stress, rust resistance
should not be overseen. In fact, even though the
disease pressure is predicted to get overall lower in the
lowlands, the less homogeneous rainfall could
concentrate in periods critical to the pathogen’s
development. In the highlands, wheat stem rust will be
the primary challenge due to the projected increases in
temperature and rainfall, which will favor the
pathogen's development. Jaleta et al. (2019)
recommend host resistance as the most effective
measure against Puccinia graminis f. sp. tritici in
Ethiopia. A suitable variety meeting these requirements
would be Digalu. However, it is crucial for seed
companies to stay updated with new resistant varieties,
as the pathogen can overcome resistance over time
(Meyer et al., 2021). These varieties should have high
resistance gene diversity, ensuring that if one
resistance gene becomes ineffective, others can still
provide protection. Additionally, with water stress not
predicted to be a future issue, more productive
intermediate and long-maturing varieties, could be a
viable option.

Similar to seed producers of chickpeas, wheat seed
producers may also employ several agricultural
practices: rotation with pulses, better soil organic
matter management, such as using cover crops and
minimizing tillage, as well as harvesting rainwater, can
support in becoming even more climate resilient.

4.4. Chickpea

Chickpea (Cicer arietinum) is a widely cultivated pulse
crop, valued worldwide as a balanced source of
carbohydrates, fibers, and high-quality proteins
(Jukanti et al., 2012). Ethiopia is the largest chickpea
producer in Africa and ranks fourth globally, following
India, Australia, and Turkey (Negusse et al., 2025).
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Notably, the Oromia region contributes to 50% of
Ethiopia's annual chickpea yield. In this context, the
CRV present a higher-than-average chickpea
productivity compared to other regions in Ethiopia,
which is attributed to its favorable climate and clay
loam soil texture (Mengistu et al., 2024).

In the CRV, both Desi and Kabuli types of chickpeas
are cultivated. These types mainly differ in seed size
and seed coat thickness. Historically, Ethiopian farmers
have preferred the Desi type. However, the recent
introduction of profitable improved varieties of the
Kabuli type, has gained popularity due to its high
export demand. Chickpea now constitutes around 2%
of Ethiopia's agricultural export earnings (CSA et al.,
2021). Despite this, the local market continues to
favor the Desi type, which remains a staple in
Ethiopian culinary traditions (Fikre & Bekele, 2020).
Chickpea is cultivated in rainfed systems that exploit
the residual moisture from the Kiremt rainy season
(Korbu et al., 2022). Sowing occurs between
September and October, with harvests taking place
from December to February, depending on the sowing
date and variety (Mengistu et al., 2024). Chickpea
grows at altitudes between 1,500 and 2,800 m.a.s.l.
and thrives in temperatures ranging from 18°C to
25°C degrees. Clay loam soils are preferred due to
their higher water retention, crucial for crops grown on
residual moisture, slightly alkaline soils with a pH
range of 6 to 9 are optimal (Bekele et al., 2021).

4.4.1 Climate change impact on chickpea production

Drought stress poses a significant challenge for rainfed
chickpea cultivation in the CRV. Although chickpea is
considered drought-tolerant amongst pulses, it is
particularly vulnerable to dry spells during the final
stages of its growth. Prolonged water stress during
flowering, and pod and seed setting occurring between
60 and 90 DAS substantially reduces seed yield (Pang
et al., 2017). This type of water stress, referred to as
terminal drought, is already a concern in the CRV
(Korbu et al., 2022). With rising temperatures and
insufficient rainfall expected outside the rainy season,
the severity of terminal drought in chickpea cultivation
is bound to increase in the future (Fikre & Bekele,
2020).

4.4.2 Chickpea variety recommendations

Choosing an early maturing variety can help the crop
avoid later stages of water stress, a strategy known as
"heat escape". This approach is particularly beneficial
in the CRV highlands, where rainfall is less
homogeneous and might concentrate before chickpea
sowing. In such cases, a later sowing date is
recommended, as chickpea is susceptible to high
moisture, which can lead to soil-borne fungal
infections, such as Wilt Root Rot (WRR) and Ascochyta
blight (AB). Among early maturing varieties, it is
crucial to consider drought tolerance when updating
the varietal portfolio. Although the chickpea variety

Arerti is a currently popular variety and produced by
seed companies, it has shown poor performance in
drought tolerance according to Korbu's study on
Ethiopian chickpea varieties (Korbu et al., 2022).
Fortunately, Koka (released in 2019) for the Kabuli
type and Dimtu (released in 2016) for the Desi type
demonstrated better performance. Additionally,
Arriagada's research highlighted the Desi type Geletu
(released in 2019) as effective under terminal drought
(Arriagada et al., 2022).

Arerti's continued use is partly due to its tolerance to
WRR. However, research in India indicates that
drought-tolerant varieties outperform wilt-resistant
ones under combined water stress and Fusarium
oxysporum f. sp. ciceris (Foc) presence (Chilakala et
al., 2023). This finding is particularly relevant given the
current lack of Dry Root Rot-resistant varieties in the
Ethiopian market. Despite this, resistance to AB and
WRR will remain critical traits for chickpeas in the CRV
through the first half of the century, based on past
trends and epidemiological data.

In addition to recommendations on crop traits to look
for in varieties, producers can also adopt certain
agricultural practices to limit the impact of climate
change. Firstly, the recommendation is to irrigate at
the later stages of maturation, if possible, especially for
Kabuli type which responds better to irrigation.
Furthermore, crop rotation may reduce the pressure of
the soil-borne fungal pathogens. Lastly, if the rainy
season is particularly wet and the soil has retained too
much moisture, postponing sowing dates and
considering a raised-bed system is recommended.

4.5. Technology adoption

Together with the use of varieties that are more
resilient to biotic and abiotic stresses, the application of
seed technologies can also help alleviate the negative
effects of those stresses by improving seed germination
and uniformity. Germination and early seedling growth
are the most sensitive stages throughout plant life
since these are easily disrupted by many factors, both
biotic and abiotic, affecting the final yield (Gong et al.,
2023). Seed priming and seed coating are two seed
enhancement technologies that can enhance seed
germination and uniformity, protect the seed, and
increase seed tolerance against both biotic and abiotic
stresses (Jarrar et al., 2023).

4.5.1 Seed priming

Seed priming is a technique which uses controlled
hydration of seeds to remove primary dormancy and
increase the uniformity of seed germination (Bradford
& Bello, 2022; Sher et al., 2019). The removal of the
primary dormancy will help the seeds to germinate
more easily and uniformly. Priming can be done via
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several methods, including hydropriming, osmo-
priming, halopriming, and bio-priming. The method of
priming depends on the seed quality and the specific
stress that needs to be overcome (Sher et al., 2019).
Some priming methods are simple and low-cost, while
other methods need chemical solutions or
microorganisms. Hydropriming, a method involving
soaking the seeds in water before sowing, is one of the
simplest and low-cost method. After priming, the
seeds must be surface-dried and completely dried back
to their original weight. Given the simplicity and low
costs of this method, it could be easily adopted by
seed producers to promote rapid and uniform
germination and eventually resulting in better yield
and plant performance amongst farmers. However,
some drawbacks of seed priming must also be
highlighted. Over-priming of seeds is possible, after
which seeds cross the critical threshold of irreversible
germination. Furthermore, after priming seeds have a
more limited shelf-life, resulting in decreased seed
viability and longevity. The high relative humidity in
the CRV makes it challenging to store and transport
primed seeds, leading to reduced longevity and
viability. If primed seeds are not sown directly after
priming, their viability will decrease rapidly. Due to the
climate conditions in Ethiopia, it is not beneficial for
seed companies to apply seed priming unless they
store their seeds properly after priming. This would
mean that seeds are stored at low humidity and low
temperature.

4.5.2 Seed coating

Seed coating is a technique for applying active
ingredients, such as fungicides or microbial inoculants,
to seeds to improve seed quality. The improved seed
quality includes germination enhancement, greater
tolerance to environmental stress, improved
uniformity, and protection of the seed. Furthermore,
seed coating alters the size of seeds, especially small
one, to allow for easier or mechanical sowing.

Several seed coating methods exist, such as film
coating, seed encrusting, seed pelleting, dry powder
coating and seed dressing. Most critical in seed coating
is the choice of active components, which ranges from
fungicides, insecticides, bio-stimulants and plant
nutrients to microorganisms. Each crop

seed requires a specific product, so the appropriate
materials must be selected and applied in the
optimal dosage to deliver acceptable qualities (ISF &
CroplLife International, 2019). This is because
different crops may react differently to certain
ingredients, emphasizing the need for careful
selection and application. For seed companies in
Ethiopia, adopting inoculant seed coating using
rhizobium (for chickpea producers) may be
interesting, as it can help seed germination under
biotic and abiotic stresses, and helps to fix nitrogen
in the soil. Phosphorous seed coating could
furthermore improve seedling emergence and shoot
and root dry weight.

5. Conclusion

Climate change will significantly impact seed
production in the CRV, where we will see less
homogeneous precipitation and longer dry spells,
coupled with higher temperatures. This will increase
water stress, create favorable conditions for new
diseases to arise and exacerbate existing diseases. To
maintain potential water-limited yields of rainfed crops,
seed producers must continuously update their variety
portfolios with new climate-smart varieties, adjusted to
the diverse climate projections across different
altitudes in the CRV and. Moreover, there is a lot of
potential for using more appropriate (sustainable)
agricultural practices. Soil is the foundation of crop
production, and making sure practices that improve soil
health to create more resilient soils are used, will be an
important factor in adapting to climate change.
Furthermore, companies can adopt several seed
technologies such as seed coating and seed priming.
However, the biggest insecurity for seed companies,
and all other agricultural actors, remains what the
exact impact of climate change will be. Receiving
information on climate change prospects by optimizing
and expanding the existing climate information services
and networks will be of great importance to producers.
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