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GERMINATION RESPONSES, EARLY GROWTH PERFORMANCES, USES AND COMMUNITY 

PERCEPTIONS OF Rhamnus prinoides L’Herit (Rhamnaceae) AT T.MAYCHEW WERDA, CENTRAL ZONE, 

TIGRAY REGIONAL STATE, ETHIOPIA.                                                                                                                      

By Efrem Gebreaftse 

Abstract 

Gesho is scientifically R. prinoides that belongs to genus Rhamnus, family Rhamnacae and order 

Rhamnales that grows at altitude ranges from 1400-3200 masl. The objective of the study was to assess 

berry germination responses of Rhamnus prinoides L’Herit (Rhamnaceae). The study also addressed 

farmers’ perceptions about this economically useful plant. This is achieved by designing and 

administering appropriate set of questionnaires to randomly selected respondents. The growth media 

used were mixtures of red soil, animal dung and sand in a ratio of 2:1:1, respectively under shade 

conditions. The study found that treated groups of seeds started germinating 20 days after planting these 

in the germination media, but the control group started after 22 days. Treated seeds yielded a final 

germination of 84%, while the control seeds resulted in 60%. Seedling survival of the treated R. 

prinoides seeds was 84.5%, while the control group was 66.6%. The mean root collar diameter provided 

1.2 mm and 1.1 mm for plants derived from the treated seeds and the control seeds respectively. Mean 

value of height measured three times is 1.55cm, 3.05 cm 5.05 cm, and 1.5 cm 2.97 cm 4.85 cm for plants 

derived from the treated and the control seeds, respectively. At the same time, mean number of leaves 

(2.2, 3.3, 6.1 and 2, 3, 5.2) respectively at treated group with significant value. Dry weights (0.045 g and 

0.032 g) for plants derived from the treated and control seeds, respectively, were significantly (p < 0.05) 

different from one another. Questionnaires presented to selected members of communities indicated that 

gesho plant is evergreen (with characteristically deep-green leaves), ecologically friendly and 

economically useful. They affirmed that the species can resist the effect of termites and can be harvested 

annually, if environmental conditions are favorable. However, the farmers lamented that this useful plant 

was highly affected by exotic plants such as eucalypt trees, which have become all too common around 

homesteads and smallholder backyard farms. Members of the communities (100%) said that R. prinoides 

has multipurpose uses, including its use for traditional beverages (tella, tej, areki), for medicine, as well 

as for economic benefits. According to 87.5% of the respondents, gesho plants differ in their periods of 

flowering and fruiting. Significant number of respondents (75%) said that, gesho plants can grow to 

flowering within 2-3 years, provided that environmental conditions are favorable. These respondents 

added that flowering often occurs in June and July of anyone year. Quite a number of respondents (25%) 

said, the plant can flower continuously, thus producing berries that pass through different developmental 

stages that range from immature green and red to mature, black (purple) stage, at which berries are eaten 

up by birds. This needs a great deal of care and patience is required for collecting ripe berries, since the 

latter are favorite foods for birds. Most respondents (65%) said, they collect ripened fruits and they 

follow correct steps but (35%) collect immature red from harvested leaves lead to an efficient 

germination. A significant percentage (77.5%) of the respondents explained that seedling establishment 

around homesteads is a challenge since it requires a constant supply of water. However, quite a number 

of the same respondents (22.5%) emphasized the possibility of establishing gesho plants around 

homesteads. The study also found out that it is not possible to make gesho leaf harvests more than twice 

a year (70% of the respondents), while 30% of them claimed that more than two-times harvest per year is 

possible if water and other inputs are available. 

Key words/phrases: Berries, biomass, gesho root collar diameter 
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1. Introduction 

1.1. Background of the Study 

Ethiopia is essentially a rural country whose economy is largely based on renewable 

natural resources. It is a center of plant genetic diversity with many important domesticated or 

wild crop species that have nutritional and/ or economic significance (Hancock, 1992). The 

domestication of useful plants and possession of the corresponding ethno-botanical 

knowledge on the traditional uses of plant species by a community is extremely essential. 

Further, understanding the process of domestication and developing strategies for sustainable 

use and conservation of plant species is critical since human evolution and civilization have 

been strongly linked to the skills of plant selection and propagation techniques (Legesse 

Negash, 2010). Consequently, knowledge of genetic diversity and ethno-botany of plant 

species could be useful in improving the selection and breeding strategies of local producers. 

In addition, it is important that plants of ethno-botanical significance have a wide range of 

ecological benefits and can serve as sources of valuable set of economic products and 

supplementary foods for the rural communities. 

Rhamnus prinoides has multipurpose importance with relatively wider occurrence 

along climatic and edaphic gradients (Tefera Mokonen et al., 2015).Consequently, 

understanding and developing efficient propagation method for the species is very important. 

Since R. prinoides is primarily propagates by seed, it is critical that both berry collection and 

seed processing handled properly. Improper collection and storage methods are likely to 

produce less viable seeds especially when immature or diseased seeds are collected. 

The germination performance of a seed lot can be summarized in terms of its viability 

and germination energy (Hampton and Hill, 2002). However, numerous other factors affect 

seed germination including seed dormancy, temperature, moisture and light quality (Bewley 

and Black, 1994). In increasing treats to the species and for the successful propagation and 

cultivation of the tree, understanding the germination physiology of the seeds and conditions 

for the establishment of the seedlings are very critical (Legesse Negash, 1995). The ecological 

and biological effects of wood ash recycling are one to maintain the traditional knowledge on 

the effect of wood ash applications for germination. The effect of alkaline wood ash on forests 
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and the physiological and biochemical responses of trees makes it possible to recommend 

wood ash for particular utilization to soil used as biochemical indicators (Fuzesi, 2015). In the 

current study, a question raised why most farmers rub using wood ash during extracting fruits 

of gesho as well as enough seedlings of gesho could not be found at nursery sites. In addition 

to this, the society has different traditional back ground knowledge of this plant in fruiting 

time and using for different purposes. Thus, the researcher triggers to attempts made to 

investigate the effects of wood ash on seed germination, early growth performances, uses and 

perceptions of society at R. prinoides and finally to document and share the knowledge of 

society. 

1.2. Research Questions 

1. How R. Prinoidies respond to environmental conditions during germination at nursery site? 

2. How do communities manage the domestication, propagation and cultivation of R. 

prinoides? 

3. How can an effective method of seed-based propagation developed in order to make R. 

prinoides as an important component of home garden that keep the livelihoods of the 

communities? 

4. How difficult or easy is it to get mature berries of R. prinoides that are suitable for the 

propagation of the species from seeds? 

5. How important is R. prinoides in the livelihoods of rural communities? 
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2. Objectives of the Study 

2.1 General Objective 

The general objective of the study was; to investigate seed germination responses, early 

growth performance and uses of Rhamnus prinoides. 

2.2 Specific Objectives 

-To determine the germination status of R. prinoides at nursery conditions in plastic pots. 

-To identify the effect of wood ash for the process of germination of R. prinoides. 

-To identify the better method of propagation of R. prinoides. 

-To determine the growth performances (height and biomass) of seedlings in both groups. 

-To assess the economic importance of R. prinoides to the community. 
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3. Literature Review 

3.1 Biology of Rhamnus prinoides 

Rhamnus prinoides L’Herit (Appendix. 1A) is evergreen shiny leaf buckthorn African 

shrub or small tree that belongs to the Rhamnaceae family. The plant grows up to 8 meters in 

height and has globular, glossy and serrated leaves (Thulin, 1988). The longer and shorter 

leaves found on the same branch with alternate on either side in a distinctive arrangement and 

their length of leaves varies from the shorter 10 mm up to the longer 125 mm (Vetter, 1997). 

The shape of leaves may be ovate, oblong or elliptical with acuminate to acute apex and 

acuneate to rounded leaf base (Vetter, 1997). The flowers of Rhamnus prinoides are light 

yellow-green, solitary up to 20 mm when in fruit and they are popular with bees that probably 

pollinated them. In addition to this, the flower consists of a puberulous receptacle, 5 acute 

sepals, 1 mm long petals (may be absent),1 mm long filaments, 3 or 4 ocular ovary and a 1 

mm long style (Orwa et al., 2009). The raw fruits are about the size of pea, round that clearly 

divided in to three-compartment parts with 5-8 mm in diameter, attached with about 2 cm 

dropping stalk. The glossy foliage and colorful fruits at various stages are fleshy green and 

shiny red turning to blackish-purple as they ripen (Appendix.1B), sometimes becoming black 

so many fowls favored to eat and most likely disperse the seeds. Again, it contains with 

obconic stone with 3 or 4 seeds inside (Volleson, 1989; Orwa et al., 2009). 

3.2 Taxonomy of Rhamnus prinoides 

Rhamnus prinoides is under kingdom Plantae, order Rhamnalesand the genomic name 

is ‘Rhamnus’, which is derived from an ancient Greek word rhamnos for blackthorn meaning 

a ‘tuft of branches’ and the species name prinoides means ‘resembling prions’ which is an 

ever green oak. The taxa belonging to the genus Rhamnus found in all tropical, sub- tropical 

and temperate regions (Thulin, 1988; Orwa et al., 2009). In this genus there are about 150 

taxa, but from these only- two, namely Rhamnus staddo and Rhamnus prinoides species occur 

in Africa (Berhanu Abegaz Molla., et al, 1999; Thulin, 1988; Kebede Teshome 1994 ) belong 

to the family Rhamnaceae (Phillipis, 1994). French botanist Charles Louis L’Heritier de 

Brutellefirst described it in 1787 (Thulin 1988). R. prinoides L’Herit, common name is 

dogwood, Amharic, Afan Oromo and Tigrigna name is gesho (Azene Bekele et al., 1993). 
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3.3 Ecological Distribution of Rhamnus prinoides 

R. prinoides is both wild and garden plants of the species that have evergreen shrub or 

small tree height up to 8 meters, which is widely distributed and commonly cultivated 

between altitudes of 1400 to 3200 meters above sea level (m.a.s.l) of Africa (Volleson, 1989; 

Hedberg and Edwards, 1989). Even though it grows readily in most types of soils but thrives 

in moist, humus-rich soils of kola, weynadega and moist dega agricultural zones of Ethiopia 

(Azene Bekele et al., 1993), with annual rain fall in the range of 600-800 mm tolerating 500-

1200 mm and found in areas with distinct dry season. According to Berhanu Abegaz Molla et 

al., (1999) in South Africa it referred to as drought and forest resistant plant. Averagely this 

plant grows best in areas where the mean annual temperature falls with the range 14-22
o
C but 

can tolerate 8-32
o
C with slow growing when in low rain fall areas through it can grow 1 meter 

per year in wetter area and has noninvasive root system. 

Montana wild forest plant usually found in edges or clearings and areas of farmer 

cultivation also in riverine forest, secondary forests and scrub also widely planted in hedges 

and garden that is managed by local people or farmers (Fullas, 2003). This plant is native to 

Africa countries locally found in; East tropical Africa like Tanzania, Uganda, exotic to Kenya; 

North east tropical Africa Ethiopia, Eretria; South tropical Africa- Angola, Malawi, 

Mozambique, Zambia, Zimbabwe; West central tropical Africa-Cameron, Democratic 

Republic of Congo In addition to this, it can also found in Arabica (Thulin, 1988; Orwa et al., 

2009). Furthermore, with other cultivated species, Rhamnus prinoides (gesho) has the origin 

(indigenous) of Ethiopia. It is grouped as dicotyledonous angiosperm plant that is cultivated 

widely in parts of Ethiopia as household in shrub or tree form (Tefera Mokonen et al., 2015). 

This plant can also casts so deep shade that it often prevents growth around it but can 

withstand amount of forest and grows well in light shade under trees and equally well in full 

sun (Orwa et al., 2009). From the regions of Ethiopia, Rhamnus prinoides also distributed in 

Tigray, Gonder, Wollo, Arsi, Gojam, Ilbabur, Keffa, Gamogofa, Sidamo, Bale, and Harerge 

(Tewoldebrhane Gebre-Egziabher et al., 1989). 

3.4 Economic Importance of Rhamnus prinoides 

The plant R. prinoides has tremendous importance in Africa by using all different parts 

of this plant harvested and being used for nutrition, medicine or other religious purposes. This 
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plant can be harvested three times annually if properly managed by cultivation, weeding and 

irrigation during the dry season that help to generate cash crop for growers by sailing the 

leaves and stems used to add flavor for the preparation of traditional alcoholic beverages like 

tella, and tej by mixing with other components responsible for bitter characteristic. It is 

estimated that it is consumed by over 5 million people every day (Berhanu Abegaze and 

Teshome Kebede 1995; Hayeshi. et al., 2004; Vitter, 1997; Ashenafi Mogessie, 2006). 

Besides, it can serve as a commercial hopping agent in the brewery in industry that can be 

used as alternative substitute hop and raise economic benefits through import substitution 

(Berhanu Abegaz Molla et al., 1999). Apart from this, in some African countries based on 

ethno-botanical studies, Rhamnus prinoides can be used for several traditional medicinal 

values. For-instance their leaves are used for the treatment of diseases disorders like stomach 

complications, joint pain, fever, diarrhea, common cold, malaria, body weakness, appetizer, 

pneumonia, gonorrhea, rheumatism, ring worm infections (Hilemichael Alemu et al, 2007) 

and diseases caused by Staphylococusaureus. This is because Rhamnus prinoides maintains 

acidic PH during tella fermentation, so it is used to modify the nature of mesh growth of 

micro-flora and inhibits the growth of undesirable microorganisms (KebedeTeshome, 1994). 

The flowers that make the tree a very important source of honey as it flower profusely 

when annual honeybee plants ceases flowering. For food to provide nutritional requirements 

to the bee colonies nectar, as source of honey provides heat energy for honey bees and pollen 

provides proteins, vitamins, fatty substances and other nutrients (AmsaluBezabih, 2000). This 

makes important in ensuring sustainable honey production. Because R. prinoides have both 

pollen and nectars, so the honeybees collect these things from the flowers (Fichtl and 

Admassu Adi, 1994; Dechasa Jiru, 1999; Asfaw Debebe et al., 2003). Over all, this plant is a 

good source of essential minerals and virtually free from toxic metals since the assessment 

level of essential and heavy toxic metals particularly with respect to human health and quality 

of their products (Afewerk Gebre and Bhagwan Chandravanshi, 2012). Furthermore, the trees 

can be cultivated on the banks of streams; to provide shelter, to control soil erosion and as a 

leaving fence and hedge to act as a windbreaker and loss of water through surface run off 

minimized. Because the root system of the trees improves drainage and aeration then it helps 

in retaining soil on sloping land (Fernandes et al., 1984). 
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3.5 Seed Germination 

New plant generation starts with a seed, which usually contains a fully developed 

embryo that can survive to period between a seed maturation and germination (Bentsink et al., 

2007). Germination incorporates those events that commence with the up-take of water by the 

quiescent dry seed and terminate with the elongation of the embryonic axis (Bewley and 

Black, 1994). Seed germination is a critically important in the plant life cycle and the ability 

of an imbibing seed to initiate germination, can be considered as a main regulatory in the 

development of the plant (Johnson, 2000). So it is a critical period determining further 

perpetuation of species in natural habitat or their elimination from area (Valverde et al., 

2004). Due to this, the seed occupies a strategic position in the life cycle of higher plants 

(Bewley and Black 1994). In addition to the above, the time from seed sowing to seedling 

establishment is considered as a vital phase, which decidedly influences the final yield and 

quality of seeds (Wurr and Fellows, 1983). The factors needed for germination to be initiated, 

three conditions are required (Hartman et al., 2004); 1. The seed must be viable, 2. The seed 

must be subjected to appropriate environmental conditions like availability of water, proper 

temperature, supply of oxygen and sometimes-light microorganisms are needed for seed coat 

decomposed, 3. Any primary dormancy present within the seed must be overcome. After the 

seed is germinated, it requires favorable conditions for its establishment. All these factors 

become available if the seeds have the chance to germinate in their habitats or if the original 

habitat is not seriously distributed (Legesse Negash, 1995). Then after the seed absorbs water 

with the addition of other factors, there is an expansion and elongation of seed embryo next to 

this the radicle grows out of the covering seed layer (Hermann et al., 2007). 

3.6 Factors Affecting Seed Germination 

Seed germination is one from the critical phases of plant development (Johnson, 

2000). Plant propagations of many indigenous tree species from seeds have been difficult due 

to lack of precise knowledge on their seed biology and germination physiology (Legesse 

Negash, 1995), good germination response is a function of multiple factors like seed moisture 

status, suitable germination conditions and good mast-fruiting (Legesse Negash, 2003). Even 

though this is the fact, each plant species has a specific range of environmental requirements 

necessary for germination among them. The most common determinants are; water 
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(moisture), temperature, oxygen and sometimes light and PH of soil (Christoffoleti and 

Caetano, 1998; Lu et al., 2006). For optimum germination as well as early seedling growth 

necessary for mass multiplication of any plant species, is the propagation techniques (Nautiyal 

et al., 2001; Butola and Badola, 2006). Some of the factors that affect seed germination are 

describe below. 

3.6.1 Seed Maturation and Dormancy 

The issue of seed quality plays a major role in success of a germinated seed (Libson, 

2001). Seed germination is a mechanism, in which morphological and physiological 

alternations result in the activation of the embryo (Herman et al., 2007), from these, 

physiology of matured seeds is very mandatory for planning of collection of seeds for high 

germination rate (Silva et al., 2008). 

According to Finkelstein et al (2008), seed dormancy is the mechanism by which 

seeds can inhibit their germination in order to wait for more conditions that are favorable that 

means secondary dormancy. However, the primary dormancy is caused by the effects of 

absesic acid during seed development such seeds may never germinate (Bewley, 1997). 

Although seed dormancy is under the influence of plant hormones, seed morphological and 

structural characteristics, such as endosperm, pericarp and seed coat properties can also affect 

seed dormancy (Kucera et al., 2005). Timing and location of germination of seeds are also 

critical for the chances of the newly produced. Due to this, the temporal and spatial patterns of 

germination of seeds of many species are finally turned to environmental scenario (Sanchez 

and Mella, 2004). According to Batin (2011), fruit maturity at the time of seed harvest has an 

influence on the germination dynamics and specificity. For this reason seeds from immature 

fruits causes to reduced seedling performance as well as lower and slower germination and 

growth. 

3.6.2 Temperature 

From the environmental factors, temperature is one of the most important factors that 

regulates the timing of germination, partly due to dormancy or release and partly due to 

climate adaptation (Hartman et al., 2004). According to Bewley and Black, (1994) 

temperature regulates germination in three ways; 1. By determining the capacity and 

percentage of germination, 2. by eliminating primary and /or secondary dormancy and 3. by 
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inducing secondary dormancy. Heat and temperature variations can affect seed viability and 

germination. Fluctuating temperatures that result from daily heating and cooling of seeds can 

be responsible for scarification of legume seed coats and increased germination percentage 

(Taylorson and Hendricks, 1977; Mbalo and Witkowski, 1997). Although germination occurs 

over a wide range of temperature for each species there is an optimal temperature and the rate 

of germination drops off at both above and below that temperature (Srivostava, 2002). 

Temperature affects seed germination in three main ways. These three cardinal temperatures 

can be recognized for every species namely the minimum and the maximum temperature 

beyond which germination is prevented and the average temperature of these can allow 

maximum germination in the shorter time (Cheng et al., 2012 and Hartmann et al., 2004). The 

optimum temperature for non-dormant seeds of most species is between 25
o
C and 30

o
C, but 

can be as low as 15
o
C (Hartmann et al., 2004). However, temperature range for germination 

depends on the year in which plants complete their life cycle and geographic origin of the 

species. Narrowing and widening of range for germination could occur by movement in the 

low or high temperature that limit for germination or both depending on the species (Probert, 

2000). 

3.6.3. Water and Oxygen 

For germination to occur, seeds require moisture and oxygen (Hartman et al., 2004). 

The uptake of water by seeds that occurs through imbibition is the first process that takes 

place during seed germination. Water absorption is resulting in the expansion and elongation 

of the composition of the seed. The availability of water in liquid or gases forms in the 

environment and the permeability of the seed coat or fruit to water determines the context to 

which imbibition occurs. Though protein is the chief water-imbibing component of the seed, 

cellulose and pectin contributes to the swelling of seeds, where as it was found that starch 

does not add to swelling (Hartman et al., 2004). Sever water Stress is a dominant factor that 

limits the establishment of seedlings in the field of Ethiopia (Jirega Gindada et al., 2004). For 

instance, germination of lettuce and wheat in saline soil is reduced by decreased in water 

potential (Berrie, 1984). Again, it is required by plants for the manufacture of carbohydrates 

as a vehicle for the translocation of food and minerals. Internal moisture stress causes 

reduction both in cell division and cell elongation, thus affecting organ growth (Tisdale et al., 

1985). Exposure of plants to drought stress affects not only growth and metabolic process also 
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plant survival. In contrast to this, germination is also reduced under waterlogged condition, 

since at this condition there is an occurrence of oxygen stress. Seeds of many species will not 

germinate at an oxygen level considerably lower than that normally present in the atmosphere 

(Mayer and Poljakoff-Mayber, 1982). Over all plants, water relation-ships of tree seedling 

remain understood as most research efforts focused on crops or larger tree size classes 

(Bunker and Carson, 2005). 

3.6.4 Light 

Physiologically mature seeds are either dormant or non-dormant and if germinate once 

the dormancy is relived or optimum conditions are provided. Environmental conditions may 

be imposing some dormancy condition on seeds and prolonged inhibition of germination may 

gradually enter a state of secondary dormancy (Karssen, 1995 cited in Ochuodho and Modi, 

2007). Phytochrome appears in two forms, pr (red) and pfr (far red) which can be reversibly 

converted to either form by radiation at different wavelengths. Germination is determined by 

the amount of pfr relative to the total amount of phytochrome (Mayer and Poljakoff, 1989 

cited in Probert, 2000). Seed germination in many plant species is inhibited by continuous 

white light and such seeds germinate well in darkness (Bewely and Black, 1994). Photo 

inhibition involves the operation of phytochrome A and B, and effectiveness depends on the 

duration of exposure and effluence rate (Bewley and Black, 1994). Photo inhibited seeds do 

not completely recover their germination conditions, except after treatment with GA3 

(Ochuodho and Modi, 2007). Phytochromes in the seeds are necessary for controlling seed 

germination, especially when the seeds are subjected to light. Light activates phytochromes as 

well as hormonal activities in plants (Seo et al., 2009). 

3.7 Requirements for Nursery Establishment in Plastic Pots 

In the fact of treating the species for successful propagation and cultivation of tree, 

needs understanding the germination physiology of seeds and cultivation of the nursery 

establishment of the seedlings are very critical (Hooda et al., 1986; Legesse Negash, 1995). 

The type of medium needed for germination should be light and porous to provide adequate 

oxygen to retain moisture and to allow for proper drainage. The germination mix should be 

free weed seeds and pests (insects, disease-causing organism) (Gibson, 2001). This is because 

the nursery bed density, shading, pricking out techniques seedling size at planting, watering 
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and fertilizer have significant role and long lasting effects on seedling quality. To this 

problem, based on the experimental results of different scientists that contain a mixture of red 

soil, well decomposed animal dung and sand with a ratio of 2:1:1 respectively (Legesse 

Negash, 2010). 



12 | P a g e  
 

 

4. Materials and Methods 

4.1. Study Site 

The experimental study was conducted in Tahtay Michew Wereda, at Wukro-Maray 

town, central zone of Tigray regional state, Ethiopia at a distance of 1050 km to northern part 

of Addis Ababa. The time interval to do the activity of experiment was carried out from April 

11/4/2017 to July 10/7/2017. The study was focused on seed germination responses. Early 

growth performance of seedlings of R. prinoides were conducted using 40 plastic pots with 

mouth diameter 20 cm, depth 20 cm and 14 cm bottom diameter by comparing the two groups 

of seeds rubbed with wood ash and without rubbing of wood ash. The same is true to collect 

the perception of the society at gesho interview the samples were taken at Mai-Berazyo kebele 

and Mai Shum nursery site as well as from Wukro-Maray town. 

4.2 Sampling Design 

In the present study of the experimental activities 200 seeds of Rhamnus prinoides that 

was planted in to the plastic pots (buckets)were observed, the change of each seed and 

recorded what was observed from both experimental and control groups to calculate the 

germination percentage of seeds. The height and the number of leaves of each seedlings were 

measured counted every 30 days, but the collar diameter was measured at 60 and 90 days. 

Next to this from the germinated seeds 10 selected seedlings from each group were selected 

purposely to measure the height, collar diameter and biomass of seedlings of each group. In 

height measuring of seedlings, 1.5 meter tape was used from collar root up to top end of the 

shoot (meristem) and finally their mean was compared as in the form of tables and graphs. At 

measuring the collar root diameter, taking the widest part of the root collar using a Vernier 

caliper with thump wheel movement scale length of 12.5 cm by placing gently around the 

collar root and by finding the "0" on the bottom of the scale lines up with the non-sliding 

scale. Finally the value was read on the non-sliding scale (Appendix 6). 

For evaluating biomass of seedlings, mostly distractive method was used. For this 

purpose, the seedlings were removed after 90 days. The roots of each sample was excavated 
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manually and washed thoroughly on a sieve of tea to reduce the detachment of root hairs and 

the detached part was mixed with the corresponding parts. Since it is usually measured by 

determining each part of seedling, properly labeled and dried until the constant mass at hot air 

oven at 80
O
C for 12 hours to obtain dry mass (biomass) of each representative seedlings 

(appendix 7A ). The dried seedlings were weighted using electronic balance and the average 

seedling dry weight was calculated (appendix 7B) and finally the means of both groups were 

explained. 

In addition to this, Mai Berazyo is one of the Kebeles of this Wereda that was 

purposely selected based on the location of nursery work area of Wereda agricultural office 

locally called Mishum nursery site, again there are traditional plant growers around this site 

that regards to the objective of this study. From this nursery area, 15/25 nursery workers, 5/5 

traditional tree growers, 5/10 from society around this area who brewers traditionally as well 

as 15/30 from Wukro Maray town of totally 40 individuals were selected using simple random 

sampling method and they were interviewed following the developed themes. 

4.3. Fruit Collection and Processing 

Woreda Tahtay Maychew is found in central zone of Tigray Regional state. It is found 

in the northern part of Ethiopia at the latitude of 14
0
 0' 0" N and 14

o
 0' 0" N and longitude of 

38
0
 30' 0" E and 38

0
 30' 0" E, (Fig.1A and 1B). It is bordered with Mereb Leke Wereda in the 

North, Nader Adet Wereda in the south, Laelay Michew in the east and Medebay Zana 

Wereda in the west. The Wereda capital is called Wukro Maray and it is located 261 km far 

away from Mekelle to east direction. The Wereda climatic zones are located weynadega and 

kola with proportion of 70% and 30% of the Wereda’s area respectively. The annual 

temperature is 20 
O
C and the annual rainfall is 400-700mm. The highest altitude of the 

Woreda is 2,493 meter above sea level and the lowest is about 1,401 masl. From this 73.2% of 

the Woreda is high land area but 26.8% is low land area and WukroMaray town is 1977 masl. 

Source: From WoredaTahtayMaychew Plan and Finance office. 
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Figure 1A. Map of Tigray that shows the location of woreda Tahtay Maychew and the  

 

 

Figure1B. Map of woreda Tahtay Maychew that shows the location of its tabias and study 
area. 

The matured and uninjured healthy ripened fruits were collected from March 26-2017 to 

March 28-2017 in three days. During the time of collection, mainly by following the criteria 

like, observing the good performance based on the appearance of size and color of fruits 

(Appendix 1B) and the age of the plant in between ca 8-15 years. Because this is important to 

decrease diseases of the seeds and to increase seed viability. The fruits were collected from a 

local stand, to ensure a wide range of genetic base they are collected from 21 trees. 

Immediately after picking the mature fruits from the plant R. prinoides, they were collected in 

to polyethylene bags; next to, this dividing them; equally, in to two parts from their source 

plants and press them using the thumb and forefinger, the seeds were extracted and finally 

Legend 

 May-

Berazyo 

 Wukro- 

Maray 
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rubbed with wood ash (Fig. 2A). In contrast to this at the same time the second half of the 

collected fruits were extracted but the seeds were not rubbed with wood ash (Fig. 2B), used as 

control group. Both the experimental and control groups were placed to dry at room 

temperature for 12 days. 

 

    A    B 

Figure 2 . (A) Seeds of R. prenoides extracted from ripe berries and rubbed with wood ash; 
(B) Control as seeds extracted through the same procedure as in A, but without 
treatment with wood ash. 

4.4. Seed Germination and Nursery Establishment of Seedlings in Plastic 

Pots 

The 40 plastic buckets (mouth diameter, 200 mm; depth, 200 mm) were filled with a 

mixture of soil, animal dung and sand in a ratio of 2:1.1 (Appendix 3). The prepared buckets 

containing the soil mixture were arranged randomly over a nursery bed and the treated seeds 

(5 seeds per pot), along with the control seeds (again 5 seeds per pot) were planted in each of 

the prepared pots. Thereafter, the pots containing the seeds were watered immediately with ca 

1.5 L of tap water. Watering continued every other day, and the volume of water provided to 

each pot was ca 1 L. Counts were made every after one day until the completion of 

germination in all the pots. Height measurements were made on several juvenile seedlings at 

first with 30 days old, and on selected plant thereafter until 90 days the end of the experiment 

at the same interval. 

4.5 Statistical Analyses 

The number of seeds emerged to the surface of the soil as soon as data collections of 

germinated seedlings and they were recorded every other day. The starting and final dates of 

germination were recorded and the germination count was discontinued when no further 



16 | P a g e  
 

germination occurred for at least 14 days (2 weeks). At the end of this germination 

responses of seeds and survival were expressed in terms of germination percentage (GP) and 

seedling survival percentage was calculated using the following formula as follows; 

 

1. GP=(n/N) *100% where; GP=Germination percentage 

n= number of germinated seeds 

N= total number of seeds 

2. Percentage seedling survival = Live seedlings/Total seedlings * 100% 

The statistical analysis was performed according  to the data collected from the composition 

of experimental group and control group of the nursery establishment of seedlings that was 

analyzed by a one way of ANOVA using p-value 0.05 is significant (window 10 Microsoft 

Excel)with treatment factors and data collected from farmers using interview was expressed 

using percentage. 
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5. Results 

5.1 Seedling Established in Plastic Pots 

At the beginning of the experiment until germination of R. prinoides begins, no 

observable change was occurred at each of the plastic pots except germination of weeds. At 

the first time of observation of experiment, germination began from treated group on 20
th

 day 

of planting but the control group start to germinate  22
rd

 day. The germination of the 

experimental group is relatively faster than the control group with 2 days difference. As Fig. 4 

showed, the maximum germination was at 24 day 18 seedlings emerged with an average of 

seven. However, control group 2 days later maximum 10 seedlings emerged to the surface of 

ground and averagely 5 per day was germinated. The final germination percent in the 

experimental pots in (table 1.) showed the highest (84%) germination percent followed the 

control group (60%). Three months are the longest germination period. As the data related 

that, the seeds germinated with wood ash (experimental group) germination started early 

compared to control group. 
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Table 1. Data of germinated seeds of both treatment groups at different time intervals 
with sums, averages variances and p-value. 

G
ro
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Time of germination, days 
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u
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p
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 1 3 5 7 9 11 13 15 17 19 21 23 25 

CG 0 0 4 6 10 8 6 4 8 6 2 4 2 60 5 8.36 

0
.2

5 EG 0 6 18 8 16 7 8 5 6 4 2 3 1 84 7 

 

26.9 

 

 

 

Figure 3 Seeds germinated at different time interval of both groups 
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Figure 4. Cumulative germination percentage and seedling survival percentage of both groups 

5.1.1 Seedling Survival 

The survival percentage during the study period was good for experimental group of 

seedlings is range 84.5% while the control group ranges 66.6%, because some of the seedlings 

wilted and dried. 
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Table 2. Treatment groups, number of planted seeds, percentage germination and 
seedlings survival of R. prenoides 

Groups Number of 

sowed 

seeds 

Number of 

germinated 

seeds 

Percent of 

germination 

Number of 

living 

seedlings 

*Seedling 

survival 

Percentage 

Experimental 100 84 84% 71 84.5% 

Control 100 60 60% 40 66.6% 

 

*Percentage seedling survival = Live seedlings/Total seedlings * 100% 

5.1.2 Seedling Height 

Seedling height was measured from the soil surface to the tip of the seedlings (Table 3).From 

the results of mean height measured three times, the first two consecutive results, at first EG 

1.55 cm, CG. 1.5 cm with 0.67 p-value, at second is EG. 3.05cm and CG. 2.975cm with 0.62 

p-value is insignificant. The final mean height of seedlings measuring day in both 

experimental and control group were 5.05cm and 4.85cm respectively with 0.5 p-value. 
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Table 3. Height (cm) recorded at the final day of both groups of seedlings of R. prinoides 
with their sum, average and p-value. 

Height of seedlings(cm) 
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CG 4.5 4.5 5 4.5 6 4 4.5 4.5 6 5 10 48.5 4.85 0.44722 

0
.5

1
7

 

EG. 6 5.5 6 5.5 5 4.5 4.5 4.5 5 4 10 50.5 5.05 0.46944 

 

Table 4. Height measured at 30 days interval in both group with their sum, average and p-
value  

Groups Mean height(cm) with 30 days 

variation 
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Figure 5 Mean heights measured graph with 30 days interval in both groups. 
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5.1.3 Number of Leaves 

At the first count of 30 days old the mean number of seedlings were 2.2 while control 

counts 2 with 0.15 p- value. Again at 60 days old the mean value was 3.3 and 3 with 0.065 p-

value respectively and at the end counted that, the experimental group having the average 

number of leaves is 6.1, while the control group averagely ranges 5.2 (table 5). 

The values of the seedlings germinated at experimental group was statistically significant 

(p<0.05) compared to control group. 

Table 5. ANOVA result of both experimental and control group with their sum, average and 
p-value of number of leaves. 

Number of leaves Count Sum Aver. Var. 

p
-v

al
u

e 

CG. 5 5 5 6 5 6 6 4 5 5 10 52 5.2 0.4 

0
.0

3
7

7
 

EG. 6 6 7 6 4 5 6 7 8 6 10 61 6.1 1.2111 
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Figure 6 Mean number of leaves measured with 30 days interval in both group. 

 

5.1.4 Collar Diameter 

From the study, it was found that the average diameter at an age of two months old 

were EG. 0.65 mm and CG. 0.6 mm at 0.62 p-value and at three months was averagely 

attained 1.2 mm at the experimental group and 1.1 mm value of control group collar diameter 

(Table 6). Even there is a difference of experimental from control group; the result of 

ANOVA is not statistically significant. 

Table 6. Collar diameter of both groups with their sum, average and p-value. 

  Collar diameter (mm) 

C
o
u
n
t 

S
u
m

 

A
v
er

. 

V
ar

. 

p
-v

al
u

e 

CG. 1 1 1.5 1 1 1 1 1 1.5 1 10 11 1.1 0.04444 
0.
3
5 

EG. 1.5 1 1 1 1 1 1 1.5 1.5 1.5 10 12 1.2 0.06666 

 

0

1

2

3

4

5

6

7

0 30 60 90M
e

an
 n

u
m

b
e

r 
o

f 
le

av
e

s

Time (days)

CG

EG



24 | P a g e  
 

 

5.1.5 Biomass production 

The mean dry weights of seedling recorded after 90 days of developmental stage of 

R.prinoides. Seedlings (Table 7) indicated that the mean biomass of the different seedlings at 

experimental group of total dry weight were 0.045 g, greater than the control group(0.032 g) 

at 0.02 p-value. The biomass of seedlings grown at experimental group were statistically 

significant (p<0.05) but control group is insignificant. 

Table 7. Mean dry weight (g) of seedlings of R. prinoides harvested after 90 days of both 
groups with their sum, average and p-value. 

Dry weight 

C
o
u
n
t 

S
u
m

 

A
v
er

. 

V
ar

. 

C

G

. 

0.03 0.03 0.05 0.03 0.03 0.02 0.03 0.04 0.03 0.03 10 0.32 0.032 
6.22E-05 

E

G

. 

0.05 0.04 0.05 0.05 0.04 0.03 0.03 0.05 0.06 0.05 10 0.45 0.045 
0.000206 

P-value 
0.0217 

 

5.2 Interview Results 

5.2.1 Importance of Rhamnus prinoides  

R. prinoides usually planted around homesteads or in cultivated fields, alone or 

together with other annual/ perennial cash or food crops. Because the species is light tolerant, 

it thrives in open fields and consequently does not require shade as a prerequisite of its growth 

and development. Almost all of the respondents 40(100%) responded that R. rpinoides is 

economically useful plant and it has many multipurpose importance. As an example, it is 

important directly for the preparation of different traditional beverages deals with popular 

productions of alcoholic drinks like tella (Siwa in Tigrigna), tej (Miess in Tigrigna) and 
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commercially available. In addition to this, some of the respondents 4 (10%) also said that 

gesho is used in beer production as an ingredients and Katikala (Areki Habesha) with a little 

amount in order to have bitter taste. Again, by selling the leaves of gesho for around 50-70 

birr per kilogram commercially can solve the problem of the growers (farmers) and 

merchants. Therefore, it has a great role in the household economic security. Additionally, the 

same as the other flowering plants honeybees forage pollen and nectar through the year. 

Medicinally in traditional way about 34 (85%) of respondents responded that since this 

plant has bitter taste in nature, then if a child and adult suffers with stomach pain, by chewing 

the tip meristems or leaves of R. prinoides helps to treat. Additionally it is important 

temporarily for the treatment of tonsillitis. Four of the respondents (10%) informed that, if 

cattle infected by the leeches, this plant is important to cure from this parasitic worm and if 

child infected fungi (Forefor in Tigrigna) at their head, the gesho juice helps to cure. 

Even almost all plants are important to the society and to the ecosystem, all the 

respondents 40(100%) said that this plant has multipurpose advantages. Because economically 

more important to cause the environment evergreen, fertility of soil, habitat and more 

productive throughout the year in rapid responses of harvests per a year which would turn the 

income of growers than crop products. Fertility of the environment is very good as Croton 

macrostachytes, Faidherbiaalbida (Momonain Tigrigna) and Cordia africana. They said that 

if their plot of land covered by gesho plant, the living status of the society increases and the 

environment evergreen as well as if dried, it could use as wood and charcoal. For instance, 

four respondents (10%) raised that R. prinoides is not affected by termites. The exotic plants 

like eucalyptus plant (90%) responded that, they are very dangerous to the products of 

indigenous plants and they cause to dry the environment. If there is a little product of gesho 

around this plant, it causes the type of drink tasteless (less quality) also; it has with the taste of 

eucalyptus leaves. Additionally, four respondents (10%) said as evidence, first they were 

averagely owned 40 root numbers of gesho plant each, later when eucalypts plant was planted 

around this area, the products of gesho reduced from time to time and finally all they dried 

out. It can damage environment by its shadow, roots and shedding of leaves to any indigenous 

plant around it up to 10-20 meters away from it. From this, it is possible to conclude that 

exotic plants as eucalyptus changes the moistened environment to arid area and less 

productive. 
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5.2.2 Results of Interview Related to Flowering Period, Fruit Characteristics and Germination 

Process 

According to 35(87.5%) respondents the growing time and the flowering period is 

different. This means if provided conditions are suitable, it is capable of flowering within 2 

to 3 years. However, sometimes 5 (12.5%), said it extends up to 4 years. Moreover, with 

flowers occurring from the base to the tip of the numerous branches and branch lets. 

According to 30 (75%) respondents, R. prinoides flowers from June to July, 10 (25%) 

responded that, flowering depends on the species type and they can flower continuously if 

they get enough water throughout the year, there is flower depending on the growth of the 

plant that ensures continuous supply of berries. Over all if there is collection of matured 

leaves products of gesho, there are ripened fruits, flowers and immature fruits. 

Most of the respondents 27 (67.5%) said all flowers could not reach to fruit. Because 

there are different environmental factors that influence its growth, like if there is no enough 

water, immediately it becomes falloff at different stages, like at flowering stage and at un-

ripened early stage but some 13 (32.5%) of the respondents said if it flowers, it will reach to 

fruit. Most of the respondents responded that the different stages of fruits have different 

colors. This means the berries passthrough 3 observable maturation stages, changing in color 

from green early stage next flower to red, and then finally to dark-purple or black which is 

highly eaten by birds. Due to this, it is difficult to collect it. To do this follow up must be 

made during the continuous ripening period. 

Traditionally, to germinate gesho seeds, 26 (65%) respondents responded that, the 

collected ripened black fruits by rubbing with ash then dried at sun over one week, finally 

they are sowed in to the prepared seed bed and covered with dried grass until germination 

begins. However, some 14 (35%) responded they collect the red immature fruits from the 

harvested leaves of gesho and they sow without rubbing with wood ash. 

In seedling establishment around home, most respondents 31 (77.5%) said that it is 

difficult. Because it needs great protection from animals and insects. It needs long time for 

preparation and enough water. For instance, fruit collection begins from September to October 

with different activities in each time and finalized at June for transplant at the prepared area, 

this and others causes so difficult. Against to this some respondents 9 (22.5%) said that even 
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there is difficulty it can establish in plot of land with 50cm*50cm area can perform easily 

even by fetching water from river or ponds. 

Mostly 33(82.5%) they responded that, the product of gesho can collect two times per 

year at September and May; some 17(42.5%) said it can be collected three times in a year at 

September, January and May. 

Based on the interviewers question most 28 (70%) said that, it is difficult to increase 

the frequency of harvesting. But some 12 (30%) responded that, it is possible to improve from 

three to four times per year by applying good protection making free from animals by forming 

fences or building making free from animals, digging continuously, watering and adding of 

new fresh soil and natural fertilizers. 
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6. Discussion 

6.1 Growth performance of Seedlings 

6.1.1 Germination and Seedling Survival 

According to this result, the average germination time of experimental was on 20
th

 day 

with 84% germination percentage with insignificant result compared to control group (60%) 

(Table 1). This is because the higher germination percentage observed at pretreated seeds with 

wood ash, its physical and chemical properties create conducive environment of seed and 

seedling. Since wood ash has alkaline content, it helps to treat if the soil has acidic content can 

be neutralized. Due to this result, wood ash implies positive effect at germination. Fuzesi 

(2015) and Selafimova et al., (2011) supported this result. If seedlings of trees are planted 

without any pre-germination treatment to break their dormancy that can be a result of hard seed 

coat impervious to water and aeration required to stimulate germination or presence of 

chemical inhibitor in the seed cotyledon (Whitmore, 1998). The survivals of seedlings were 

evaluated by counting the well-established seedlings after 3 months the germinated grew in to 

seedlings. Seedling survival and growth are affected by several factors such as light and 

temperature (Mason et al., 2004; Criddle et al., 2005). In this study seedling survival of R. 

prinoides was investigated by using rubbed seeds with wood ash. Seedling survival was 84.5% 

in experimental group but 66.6% for control group (Table 2). In this case it is statistically 

insignificant, there is difference in between. This is due to the wood ash have alkaline content 

in nature which help to create confortable condition to the seedlings. This result is related with 

the effect of lime reported by Kator et al., (2015). Failure (not to 100% establishment) might 

be due to both biotic and abiotic factors that affect the successful growth and establishment of 

seedlings in soil that was reported by Legesse Negash (2010). Therefore, it can be concluded 

that, survival of R. prinoides seedlings at nursery pots rubbed seeds more than un-rubbed with 

wood ash. 

6.1.2 Seedling Height 

The seedling height of experimental group was found to be 5.05cm while of control 

group was 4.85cm (Table 3.). Even there is difference in value statistically it is insignificant. 
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Seedlings of the same species may have different seedlings heights in different environmental 

factors (Agren and Ingestad, 1987). In this study seedling growth of R. prinoides differences 

were observed on seedlings that was grown at experimental seeds rubbed with wood ash and 

control group. Relatively seedlings in the control treatments were shorter compared to 

experimental group. Even it is statistically insignificant, the change showed that the growth of 

seedlings of R. prinoides was enhanced due to the effect of wood ash. 

6.1.3 Number of Leaves 

At first count mean result of EG is 2.2, CG is 2 with P-value 0.15, at second EG is 3.3, 

CG is 3 and with p-value 0.65. After three months of planting, it was observed that the 

seedlings that were rubbed with wood ash 6.1 leaves averagely, while the seeds planted 

without rubbing with wood ash had 5.2 (Table 4.). The mean result of experiment from the 

initial to the final counting number of leaves is increasing rapidly than control group. The 

result denotes that rubbed seeds with wood ash had highest number of leaves and statistically 

significant p<0.05 with compared to control group. The fastest growths in leaf production 

were an indication that the species has ecological importance. Because mass exchange 

characteristics of terrestrial ecosystem such as photosynthesis, respiration, transpiration, 

carbon and nutrient cycle are in good condition it grows faster in number of leaves. 

6.1.4 Collar Diameter 

At two months after planting it was observed that seedlings at collar diameter the 

average measurement of experimental group is 0.65 mm and control group is 0.6 but at the 

second result was 1.2 mm, while the seedlings at control group was measured 1.1 mm, the 

difference was not significant at (p<0.05). The data indicated that wood ash does not show 

significant effect at collar diameter of experimental group. Even treatments does not cause 

statistically verifiable differences in number of stocks, there is slight change. The above 

ground organic matter grown on different plots could not be detected with 95% level of 

significance their amount increased by 3-8%, which means the plant were able to produce a 

greater amount of organic material from excess amount of nutrients during a representative 

period of time (Fuzesi et al., 2015). 
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6.1.5 Seedling Biomass 

A standard assumption in plant ecology is that plants respond to their environment in 

such a way as to optimize their resource use (Bloom et al., 1985, cited in Agren and Franklin, 

2003). In this study, the ANOVA result (Table 6.) showed that the effect of wood ash on the 

experimental group biomass of dried seedling accumulation during the 3 months period was 

significantly different from the biomass of seedlings grown at control group. Because adding 

wood ash increases necessary element for the growth of seedlings. At the leaving time before 

the plant dried and burned with fair, it accumulates essential and non-essential elements 

becomes recycled and used by seedlings easily available for growth. Serafimova et al. (2011) 

and Park et al. (2004) supported this. Wood ash contains essential nutrients needed for 

development of different plant species. Additionally wood ash behaves like fertilizers with a 

lot of nitrogen content (NPK: 1:10:50) (Park et al., 2004). Additionally wood ash is very 

important to increase soil fertility. According to Park et al (2004)  in wood ash P, K, Ca and 

Mg was more than enough to compensate for harvest removals and leaching losses (Park, et 

al., 2004). 

6.2 Interview Discussion 

 Traditional agroforestry home gardens are common in some parts of Ethiopia. As 

other trees and shrubs R. prinoides are very important for farming systems which provide the 

local communities for sustainable agriculture, environmental friend and to decreases the 

influence of floods at different areas. As Faidherbia albida (Momona in Tigrigna) expressed 

by Umar et al., 2013), have the same result. This is important for proper functioning of the 

agro-ecosystems and livelihoods of households. According to TesfayeAbebe (2005), home 

gardens are the most complex and diverse agro-ecosystems that fulfill ecological functions 

and economically more viable than other land use systems in the tropics, because of high 

value case crops comprised in them. As Fernandes and Nair (1986) cited in TesfayeAbebe 

(2005) stated that home gardens as land use practice involving deliberate management of 

multipurpose trees and shrubs in intimate association with annual and perennial agricultural 

crops. Development and propagation of proper management of home gardens could sustain 

the livelihoods of the poor households and bring about wealth to many households. The 

commercialization of the products of R. prinoides helps for farmers to sell in markets as cash 

crop to increase their incomes for food security and wellbeing of the households. Additionally 
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it is used as source of pollen and nectar for honeybees at any time and mainly at dearth period 

Demel Teketay et al., (2010), supported this. If there is further protection from animals by 

fences or walls that helps to increase frequency of harvesting can be increased from two to 4 

times per year in each season. 

It is important for the preparation of traditional beverages deals with popular products 

such as tella, tej, and habesha areki (Katikala) for consumption at holidays, during special 

work as stimuli and work facilitator as well as for sale as a business when there is tella to sell. 

This idea was explained that it is assumed over 2 million hectoliters of tella to be brewed 

annually in households and drinking houses in Addis Ababa (Sahle and Gashe, 1991). 

According to Desta Belachew (1977) areki is colorless local drink prepared by mixing 

powdered gesho leaves with other components. Again the leaves of this plant is useful for the 

preparation of dyes as reported by Abera Kechi et al. (2013), potential dye yielding plant and 

good dying with higher color strength values reflecting in direct affinity to cotton. 

Plants play a vital role in the management of various diseases and have been heavily 

utilized in the sustainable development of drugs that provide a major focus in global health 

care delivery (Graham et al, 2000). TilhaunTeklehaymanot and Miruts Girmay (2007) 

reported that R. prinoides has medicinal uses. Due to this, traditionally young leaves and 

apical meristems of R. prinoidesare chewed and the juice is swallowed to treat tonsil usually 

in children and sometimes in adults.  According to Brhanu Abegaz (2014), the crude extracts 

of different plants such as R. prinoides leaf extract have scientifically evaluated and approved 

for their antimicrobial activity against the growth of different pathogenic bacteria from which 

novel bioactive drugs could be obtained. It is very important to prevent internal parasites if 

you drink local alcohols. This is because the antimicrobial characteristics of R. prinoides gives 

bitter taste improve foam stability and act as antiseptics against microorganisms (Kunze, 

1996). It helps to improve the quality of tella and to have an extended shelf life Brewers use 

high amount of R. prinoides. This is because it maintains acidic PH during tella fermentation 

to modify the nature of mesh and inhibits the growth of undesirable microorganisms (Kleyn et 

al, 1971).Brhanu Abegaz (1999) also reported antimicrobial characteristics of R. prinoides. 

Traditionally R. prinoides has been used in folk medicine to treat ear, nose and throat diseases 

and skin infections of fungi; (Demel Teketay et al., 2010). 
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Most fruits of R. prinoides mature from September to November if they are at stress of 

water but they become fruiting continuously through the year if they get enough water (Demel 

Teketay et al., 2010). Traditional growers mostly collect the fertile black color fruits during 

the process of germinating of gesho extract and rube using wood ash. However, some of them 

collected immature red fruits of gesho, for this case there is an indication that some parts of 

the society have missuses of fruits, due to this less quality of seeds causes the germination 

percentage becomes low or fails to germinate at all. Fruit maturity had an influence on the 

germination, growth performance of Jatropha causes seeds, and seedlings has an influence on 

the germination and growth performance (Batin, 2011). 

Even though more indigenous species are ecologically more valuable for the 

conservation of native flora and water conservation in two fundamental processes critical for 

sustainable agriculture, food security and livelihood maintenance in developing countries such 

as Ethiopia (Legesse Negash, 2010). So R. prinoides has multipurpose importance but due to 

exotic plants like eucalyptus that were rapidly increasing coverage in much of lower and 

upstream areas causes low humidity of the environment. The leaf extracts, decaying leaves 

and soil collected under eucalypts canopies inhibited germination and early growth of 

associated plant species (Rice, 1984). This is because as Tefera (2002) found that the 

inhibitory allelopathic impact of leaf extracts was more powerful than of other vegetative 

parts. According to Legesse Negash (2010), eucalypts plants are green at top but Sahara at 

bottom. Due to this chemical inhibition, quality and quantity product of R. prinoides is 

reduced. 
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7. Conclusions and Recommendations 

7.1 Conclusions 

Based on the findings of this study, it can be concluded that germination responses and 

early growth performances of R. prinoides that grow at experimental groups are averagely 

well. There were statistically significance difference between the plants biomass and number 

of leaves of gesho seedlings grown between experimental and control groups. This is an 

indication that, gesho species requires rubbing with wood ash during extracting from their 

fruits that enhances rapid germination and early growth performance of seedlings is very 

essential than the un-rubbed seeds with wood ash. Over all, wood ash has significantly 

economic importance in agriculture. 

R. prinoides is very essential to the farmers economically and to have the environment 

evergreen. Since it is ecologically friendly and termites cannot affect it as well as the society 

traditionally can use medicinal value to treat different types of diseases, like skin diseases 

caused by fungi, children, for temporary treatment of tonsillitis, cattle infected by leeches can 

be treated traditionally. Gesho can be harvested regularly 2 times per year. However, by 

covering enough available water and other necessary inputs, it is possible to double the 

product. Since this plant flowers continuously, serves as source of food for honeybees 

throughout the year. 

7.2 Recommendations 

Based on the results, the following recommendations are forwarded; 

 Gasho maintains moisture content of the soil and increases the productivity of 

R.prinoides with increasing water conservation activities is very essential. 

 Gesho enhances that wood ash is necessary for seedlings growth characteristics and 

collectively increases its biomass. 

 Potential traditional knowledge of the people on the diverse uses such as medicinal 

uses of R.prinoides should studied to document indigenous knowledge of the local 

people. 
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 Exotic plant species like eucalyptus plant causes drying of the and when planted 

together reduces the quality and quantity production of gesho. 

 Gesho is necessary to plan and implement practices that would enhance the 

reestablishment of R. prinoides. 

  Increasing planting more at agricultural area (cover the cropland by gesho)and 

protected hills. 

 Increasing the awareness of society in harvesting time and productivity from usual 2 in 

to 4 times per year. 
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Appendices 

Appendix A 

 

 

 

A                                                                    B 

Appendix 1 (A). Plants of R. prinoides with leaves, and flowers at different flowering stages, 

as well as green, intermediate and blue-black berries; 1(B), Ripe (above) and non-ripe 

(below) berries of R. prinoides. 

 

2                                                                         3 

Appendix 2A. Preparing fertile Soil by separating coarse and other unnecessary parts 

Appendix 2B. Prepared mixed fertile soils at a ratio of 2:1:1 for planting both groups. 
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A                                   B 

Appendix.3(A).Planting seeds of R.prinoides at plastic pots of both groups (B). After planting 

seeds of R. prinoides of both control and experimental group 

 

Appendix 4. Seeds of R. prinoides during emerging from the ground 

 

Appendix 5. Seedlings of both groups at different ages with different height and number of 

leaves in their plastic pots. 
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Appendix 6. Measuring of collar diameter of seedlings using Vernier Caliper at the collar root 

part 

 

 

A                   B 

Appendix 7 (A) Seedlings during drying at hot air oven at 80 
o
C for 12 hours.(B) Measuring 

biomass balance of seedlings of R.prinoides using electronic balance in lab. 
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APPENDIX B 

Prepared questions for interview about seed germination and the importance of gesho plant 

for the gesho traditional cultivators and nursery workers. 

The questions are prepared in the form of open and closed ended forms 

The main objective of this interview is to collect information about Rhamnus prinoides from 

the knowledge of society. 

Objective of this interview is to collect information about gesho to the society in relation to 

flowering period, fruit characteristics, seed availability, germination process and its 

important. 

Thank you for willingness to ask the following questions genuinely 

Personal data 

Sex___ Age___ Grade level_____ Qualification __________Work experience______ 

A) Questions related to the importance of gesho 

1. Could you please enumerate the importance of gesho to me? 

___________________________________________________________________________ 

2. List the types of alcoholic drinks prepared using gesho plant? 

___________________________________________________________ 

3. Are there any traditional uses of gesho other than alcoholic drinks? 

A) Yes                                                                B) No 

4. In question number 3 if your answer is yes, would you please list them? 

___________________________________________________________________________ 

5. What are /is role/s of gesho in household economic security as compared to other plants?    

A) High       B) Medium     C) Low 

6) Is gesho important in traditional medicine? If so, please enumerate these? 

_______________________________________________________________________ 

7. What do you think about the production of gesho in terms of area coverage? Is it 

increasing or decreasing? A) Increasing B) Decreasing C) No change 

What is the reason?_________________________________________________ 
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8. Do you envisage the advantages of growing gesho at a farmland level, compared to other 

plants?_________________________________________________________ 

9. Is there any negative impact of exotic plants like eucalyptus trees to gesho plants? 

A) Yes               B) No 

10. In question number 9 if your answer is yes, how are gesho plants affected? 

____________________________________________________________________ 

B) Questions related to flowering period, fruit characteristics, seed availability and 

germination process. 

1. How long does it take for the gesho plant to come to flower? 

____________________________________________________________________ 

2. At which time of the year does the gesho plant flower ____________________________ 

3. Does the species flower uniformly (i.e., all at one time) or sequentially?  

____________________________________________________________________ 

4. Do all gesho flowers result in mature berries?  

____________________________________________________________________ 

5. What is the color of mature gesho berries? Of immature gesho berries? 

____________________________________________________________________ 

6. Is it challenging to get berries of gesho? If so, why? 

____________________________________________________________________ 

7. How are gesho seeds traditionally germinated?  

_____________________________________________________________________ 

8. Is there any difficulty in establishing seedlings of gesho in your home garden? Why? 

____________________________________________________________________ 

9. How many times can one harvest gesho in a year?............... Could the frequency of 

harvesting be improved? ___________________________________________________ 

if so, how?_____________________________________________________________ 
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Checklist of questions 

 

No Questions related to the importance of gesho Alternatives Response % 

1 Could you please enumerate the importance of Gesho 

to me? 

- - - 

2 List the types of alcoholic drinks prepared using 

Gesho plant? 

- - - 

3 Are there any traditional uses of gesho other than 

alcoholic drinks? 

 

Yes 12 30 

No 28 70 

4 Reason of question no 3. - - - 

5 What are /is role/s of gesho in house hold economic 

security as compared to other plants? 

High 40 100 

Medium - - 

Low - - 

6 Is gesho important in traditional medicine? If so, 

please enumerate these? 

Yes 24 60 

No 16 40 

7 What do you think about the production of gesho in 

terms of area coverage? Is it increasing or decreasing? 

What is the reason? 

Increasing 40 100 

Decreasing - - 

No change - - 

8 Do you envisage  the advantages of growing gesho at 

a farmland level, compared to other   plants? 

Higher 32 80 

Medium 8 20 

Low - - 

9 Is there any negative impact of exotic plants like 

eucalypt trees to gesho plants? 

Yes 40 100 

No - - 

10 Reason - - - 

B Questions related to flowering period, fruit 

characteristics and seed availability and germination 

process. 

   

1 How long does it take the gesho plant to come to 

flower? 

- - - 

2 At which time of the year does the gesho plant flower? - - - 

 

3 

Does the species flower uniformly (i.e., all at one 

time) or sequentially? 

Separately 40 100 

All at once - - 

4 Do all gesho flowers result in mature berries? Yes 12 30 

No 28 70 

5 What is the color of mature gesho berries? Of 

immature gesho berries? 

- - - 

6 Is it challenging to get berries of gesho? If so, why? - - - 
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7 How are gesho seeds traditionally germinated? - - - 

8 Is there any difficulty in establishing seedlings of 

gesho in your home garden? Why? 

- - - 

9 How many times can one harvest gesho in a year? 

...............Could the frequency of harvesting be 

improved? 

____________________________________________ 

if so, how?_____ 

- - - 

 

 

 

 

 



49 | P a g e  
 

ንቓላዊ መሕትት ዝተዳለዉ ዕፅውን ክፉትን ሕቶታት ብዛኣባ ጥቕሚታት፣ባህርያትኣተዓናብባ፣ኩነታት ፍረ 

ጌሾን ከምኡ  ‘ውን ኣብ ብቕለት ዘትኮሩ ሕቶታት 

ዕላማ ናይዚ መሕትት ብዛዕባ ጌሾ ኣብ ሕብረተሰብ ዘሎ ግንዛበ ኩነታት ዕምበባ፣ኩነታት ፍረን ዘርእን 

ከምኡ ‘ውን ጥቕሚ ጌሾን ምርዳእ ዝተዳለወ ‘ ዩ 

ቅድምያ ግዜኹም ብምስዋእ ንቓለ መሕትት ድልዋት ምዄንኩም ካብ ልቢ የመስግን 

ሰብኣዊ መረዳእታ 

ፆታ——  ዕድመ—— ደረጃት/ቲ———— ሞያ———— ስራሕልምዲ——— 

 

ሀ）ኣብ ጥቅሚ ጌሾ ዘትኮሩ ሕቶታት 

1）ጌሾ ካብ ዝህቦም ጥቅምታት ክትዝርዝረለይ ዶ ትኽእል？——————————————————————————

——————————————————————— 

2）ጌሾ ብምጥቃም ዝስርሑ ኣልኮላዊ መስተታት እንተሃሊዮም ይዘርዘሩ？———————————————————

——————————————————————— 

3) ጌሾ ካብ ኣልኮላዊ መስተ ወፃኢ ካሊእ ዝህቦ ባህላዊ ረብሓ ኣሎ ዶ？ 

ሀ）እወ         ለ）ኣይፋል 

4）ኣብ ሕቶ ቁፅሪ 3 መልሲ እወ እንተኾይኑ ይገለፅ？————————————————————————————

—————————————————————— 

5)ብኣብዝሓ ኩሎም ተክልታት እኴ ጠቀምቲ እንተኮኑ ምስ ካልኦት ተክልታት እንትነ ፃፀር ፀገም ገዛ 

ኣብ ምፍታሕ ዘለዎ ግደ እንታይ ይመስል？  ሀ）ዝዓበየ   ለ）ማእከላይ   ሐ）ዝነ ኣሰ 

6）ጌሾ ኣብ ባህላዊ ግልጋሎት ሕክምና ዝህቦ ረብሓ ኣሎ ዶ？እንተሃልዩ ንምንታይ ከምዝጠቅም 

ይዘርዘሩ？

_____________________________________________________________ 

______________________________________________________________ 

7）ተኽሊ ጌሾ ከባቢ ኣብ ምሽፋን ‘ታይ ይመስል？ ይውስኽ ዶ ይቕንስ？ 

ሀ）ይውስኽ        ለ）ይቕንስ           ሐ）ለውጢየለን 

ምክንያቱ ‘ ታይ ይከውን？______________________________________ 

8）ምስ ካልኦት ተኽልታት እንትነ ፃፀር ጌሾ ኣብ ሕርሻ ከባቢ ምልማዕ ‘ታይ ረብሓ ይህብ？

______________________________________________________________ 
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9)ከም ቀላሚጠስ ዝበሉ ካብ ካሊእ ሃገራት ዝኣተዉ ተክልታት ንጌሾን ካልኦት ተክልታት ከባቢን 

ኣሉታዊ ፅልዋ ኣለዎም ዶ ? እንተሃልይዎም ብከመይ ይግለፅ？_______________________ 

______________________________________________________________ 

ለ）ኣብ ግዜ ምዕንባብ፣ፍረ፣ዘርኢ ዘለዎምን ዘየብሎምን ከምኡ ‘ውን ኣብ ብቕለት ዘትኮሩ ሕቶታት 

1）ሓደ ተኽሊ ንኽዕንብብ ክንደይ ግዜ ይወስደሉ？_____________________________ 

2）ጌሾ ኣበየናይ ግዜ（ወቕቲ）’ዩዝዕምብብ？_______________________________ 

3）ዓሌታት ጌሾ ብሓደ ግዜ ድዮም ዝዕምብቡ ወይስ በቢግዚኡ？————————— 

4）ኩሎም ዕምበባታት ጌሾ ዶ ናብ ዝባፅሐ ፍረ ይዓብዩ？———————————— 

5）ዝባፅሐ ፍረ ጌሾ እንታይ _______________ይመስል？ዘይባፅሐኸ？ ————————————— 

6）ፍረ ጌሾ ንምርካብ ዘፀግም ነ ገር ኣለዎ ዶ？እንተኾይኑ ንምንታይ？——————— 

—————————————————————————————————— 

7）ዘርኢ ጌሾ ብባህላዊ ኣግባብ ብኸመይ ይፈልስ？——————————————— 

8）ፈልሲ ጌሾ ኣብ ገደና（ከባቢገዛና）ንምፍላስ እንታይ ዘፀግም ነ ገር ኣሎ？—————————————

———————————————————————————— 

9）ፍርያት ጌሾ ኣብ ዓመት ክንደይ ግዜ ይህብ？———  ፍርያት ኣብ ዓመት ዝህቦ ምዕፃፍ ዶ ይከኣል

？ ——————————————— ብኸመይ？———————————— 

 

 

 

 

 

Appendix 8. During data collection through interviewing with Gesho grower and users. 


