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Abstract: Following production of large number of seedling each year; plantation campaign has conducted in large scale.
The study was designed to assess the seedling production and its survival in East Shewa zone of Oromia region. From East
ShewaAdami Tulu JidoKombolcha and Dugda Districts were selected. Survival count through transect on communal plantation
sites wereused to obtain the primary data. Direct observation and the record of government nurseries seedling production and
management data were obtained from the districts nursery during survey operation. As a result, even though there is a mass
production of seedling and large scale plantation, there is poor nursery management and insignificant number of survival of
planted seedlings on the field according to the data from survey result and actual count from selected plantation sites. Among
the factors responsible for less seedling survival un accessible water sources and lack of overall management are the common
factors at both districts. Therefore, it is important to take the revert action to save the undermined huge investment cost to the
success of plantation. Post plantation management and budget allocation for transplanted plants also crucial for plantation
success.
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hydrologic cycles. Seedling mortality and survival, especially
when planted on public lands, was typically influenced by a
number of factors including drought, poor planting practices
or herbicide drift from nearby [12]. A lack of precipitation
and belowground water resources leads to increased seedling
mortality and extensive dieback in many species [13], while
others are minimally affected [7].

Ethiopian government has a big dream: restoring 22
million hectares of degraded lands and forests by 2030. By
doing so, the country aims not only to increase tree cover and
restore degraded forests, but also to significantly enhance the
forestry sector’s contribution to agricultural production
systems, water and energy; to improve food and nutritional
security; and to create more opportunities for employment
and household income (Ethiopia’s new forestry law 2018).

In the dry and more degraded lands of central rift-valley of
Ethiopia particularly AdamiTullu and Dugda District, have
been planting many seedlings of different tree species year

1. Introduction

Tree plantation on degraded lands can play a key role in
harmonizing long-term forest ecosystem rehabilitation or
restoration goals. Forest plantations, using appropriate tree
species can play an important role in the tropical ecosystem
rehabilitation [3]. In such cases, planting of nursery raised
seedlings may accelerate regeneration [15]. Successful
seedling establishment and growth depends on the soil
condition and the stored soil moisture to ensure survival into
the next growing season [14]. Because, seedlings of some
trees are sensitive to drought, and may be killed by even
short dry spells [2].

Climate change affects a number of variables in plant
growth and development. Several of the primary effects were
seen in seedling mortality rates. Fluctuations in soil moisture
content, light, or temperature influence seedling growth and
development as forested ecosystems contribute to global
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after year but there is no plantation success on the field and
number of seedling raised on the nursery and survived
seedling on the field is completely contradictory. Therefore,
the study was designed to assess the performance of seedling
produced on nursery and field inventory on the plantation site
for the last five years.

2. Research Methodology
2.1. Description of the Study Site

This study was conducted in Adami Tulu and Dugda
districts in central rift-valley of Ethiopia. Adami Tulu district
lies between 7° 9'N lat, 38° 7'E long; elevation 1650 m above
sea level. The mean annual rainfall and temperature of the
area is 760.9 mm and 19.8°C respectively. The pH of the soil
is 7.88. The soil is fine sandy loam in texture with sand, clay
and silt in proportion of 34, 48 and 18% respectively. The
altitude ranges from 1500-2300 m.a.s.l. Adami Tulu
JidoKombolchaWoreda has semi-arid and arid agro-climate
zones. The Woreda receives an average annual rainfall of 760
mm. The mean monthly temperature varies from 18.5°C to
21.6°C with mean annual temperature of 20°C. Rainfall

extends from February to September with a dry period in
May to June, which separates the preceding short rains from
the following long rains [1]. Three land use systems:
croplands, controlled grazing lands with closed areas and
communal open access grazing land exist in the study area
[9]. The soil is fine sandy loam in texture with sand, clay and
silt in proportion of 34, 48 and 18% respectively.

DugdaWoreda is located in East Shewa Zone of Oromia
Regional State. Geographically the Woreda is located
between 8”01°N to 8° 10°North latitude and 38" 31’E to 38°
57°E longitude. The total area of the Woreda is 959.45 km”.
Altitude ranges from 1600 to 2020 meters above sea level
The mean annual temperature was about 22.8°C, while mean
annual rainfall was 750 mm (DugdaWoreda Agricultural
Office, 2015). The land use of the Woreda consists of
cultivated land (65.25%), forest (8.32%), pasture (3.55%),
water bodies (12.54%), swampy and rocky mountain areas
(0.31%) and 10.03% others and, the dominant types of crops
are maize, wheat and teff. These soil types have light texture
making them vulnerable to both wind and soil erosions. In
addition, these soil types are saline and alkaline contents,
though the degree of salinity is very low.
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Figure 1. Map of the study area.

2.2. Sampling Procedure and Data Collection

Discussion with concerned development workers and local

leaders was conducted mainly focused on strengths,
weakness, opportunities and threats to forest development
and facts about the failure of forest development in the study
area. Five years back Data of seedling production and its
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plantation success was assessed from District office and field
observation at planted areas. From 2012 E. C. assessment
was done for green legacy plantation status for the two
consecutive years. Number of seedling raised on nursery by
their species and number of seedling planted and survived
was assessed. Field observation was also carried out at
different times of the investigation year to have an idea

where and how are seedlings performing on the field.
2.3. Statistical Analyses

Data from field observation was coded and entered in
Statistical Package for Social Scientists (SPSS version 20)
and converted to status for analysis.

Figure 2.Seedling plantation during campaign.

3. Results and Discussion

3.1. Government Nursery Seedling Production and
Distribution

In the study area the sizes of the polythene tubes 8 cm, 10
cm and 12 cm were used to raise seedlings on nursery. The
size of the polythene 12 cm is used to raise the seedlings of
fruit trees while the left two sizes were used to raise the
seedlings of other trees. From the nursery observation at
AdamiTulluJidokombolcha district the soil which filled in
the polythene is not well compacted and disintegrated during
transportation to the site. This may be due to the soil type
used and mixing ratio. In addition to soil compactness
problem there is more than two seedlings per single

polyethene tube and long nursery life time for some species.
Due to the reason stated above seedling survival potential for
long dry season may be affected in addition to other factor
identified from field observation.

Despite its poor management and un availability of nursery
calendar, there is massive number of seedling production and
high cost investment specially post green legacy mobilization
at both districts (Figure 1).

According to the data from the nursery management there
is an increase of seedling production starting from green
legacy initiative at both district (Figures 1 and 2). Every year
there is distribution of more than half millions of seedlings
for different kebeles and large scale plantation campaign.
However it is distributed in mass there is low survival on the
field according to the inventory result.
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Figure 3. Cost of seedling production at AdamiTulluJidoKombolcha District (2009 — 2013 E.C).
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Figure 4. Seedling produced at Adami Tullu Jido Kombolcha District (2009-2013 E.C).
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Figure 5. Seedling produced at Dugda District (2009-2013 E.C).



3.2. Tree Seedlings Plantation and Survival

3.2.1. The Size of Planting Pit and Quality of Planting

Technique

Planting technique is among factors for low survival of
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Figure 6. Cost of seedling production at Dugda District (2009 — 2013 E.C).
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Figure 8. Seedling planted and survived at protected site Dugda.

seedlings in the field. Among the observed problem during
the campaign plantation, seedling was transported to the site
before 1-2 days of campaign which may cause the shock of
seedling especially in moisture stress areas like the study area.
Again it is also observed that most of the pit preparation was
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carried out during the day of planting which is not
recommended. In addition the pit sizes were below the
standard, i.e. the standard pit for seedling planting is 30*30
cm, for dry land areas even 40*40 cm is recommend.
Reversely, the observed major average pit size was 15*10 cm
as the sample picture was taken randomly during the field
survey. The majority of the pits were prepared without soil
and water conservation structures which may support the
survival of the seedlings. The importance of the structures is

on improving moisture supply to the seedlings and reducing
overall moisture loss by controlling competing vegetation [5].
So, such planting pit structure is incapable of holding
sufficient water and fertile soil for seedlings in the study area
as it was observed during field inventory. Due to this the
seedling performance after planting was weak and unable to
resist long dry season. [10] also reported that the majority of
planting was done without water harvesting structure in north
eastern Amhara regional state.

Pit depth 15 *10 cm in average

Figure 9. Field observation for green legacy plantation site.

3.2.2. Seedling Plantation and Survival at the Communal
Sites

The result of actual ground count from each kebeles of the
Dugda district also confirmed that more than twenty
thousands of seedlings were distributed for each kebeles
every year. However large number of seedling was planted
every year the survival rate was very low according to the
data from the field (Figures 5 and 6). A number of factors
could be stated for low survival rate of seedling on the field,
but the major factor that affecting the plantation success on
the field was watering and animal interference at Dugda
district. The same factorslike poor seedling watering and
animaldamage were affecting seedling survival at
AdamiTulluJidoKombolcha District. Similar results have
been reported by [6] that tree seedling death during drought
can occur both as a direct result of water stress, or because
drought can exacerbate the effects of non-drought factors
such as pathogens, herbivores. In addition to the mentioned
factor a seedling planting technique, planting seedling
without soil and water conservation structure were another
factor observed on the field. In line to this finding [4]. also
reported that plantation approach has, been challenged
because of the poor survival rates of seedling on the field
particularly in dry-land areas and improving survival rate
through supporting watering is required for their survival
performance.

Seedling survival at protected area like schools and
religious site was better than that of communal land. This is
due to the factor that affecting seedling survival at the field
may limited. Almost more than 48% of the seedling survived

in average and increased survival rate at protected site was
recorded during the inventory. This enhanced survival rate
could be attributed to different factors such as good
management (absence of animal trampling and browsing)
and access to water. Seedling survival was better at protected
site like church, school and different association area. At
communal land seedling survival was lower compared to the
protected area at both districts. The lower survival rate at
communal land may be due to lack of management factors
such as protection from animals and watering. The study of
[11] also identified the problem of low survival rate of
seedling due to high interference by local peoples.

4. Conclusion and Recommendations

Tree planting has the vital role in ecosystem productivity and
enhance biological and chemical restoration of degraded land.
Over all from what have been seen managements of the trees
especially at the seedling stages is very crucial. Keeping the
quality of the planting procedure followed by post seedling
management after planted was the major problems in both areas.
The study was identified some crucial factors that affecting
seedling growth on nursery and its survival on the field. Among
the challenge observed, lack of nursery calendar and
inappropriate soil mixing ratio was observed at nursery level. It
is common that if the pot not compacted well during soil filling,
it is disintegrated during transportation and planting time which
affects the root fiber of seedling. in addition seedlingmanaged
for a long period oftime or beyond the colander of speciesmay
die on nurseryand will be not success on the field. From field
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inventory wrong pit size and plantation without soil and water
conservation structure was identified. In arid environment it is
important to prepare deep pit and supporting the seedling with
soil and water conservation structure. Unless we improve the
stated factor, unnecessary cost encore and time wasting on
nursery may be useless.

However, the contribution of livestock grazing, and water
stress impacts are main barriers for plantation success in the
study area, the other factors that hindering tree seedling
survival were, technique of planting, inappropriate site
preparation were also obstacles for tree and shrub plantation
development.

Therefore, as dry land areas commonly known by its
moisture stress, integrating seedling plantation with soil and
water conservation stricture to encourage water retention and
soil fertility, and supplementing water in a hard season of the
year (prolonged drought periods) is compulsory to enhance
seedling survival rate. This means planning management the
same as planning for production is a win-win solution on the
failed survival and over all to our degrading environment.
Also to enhance early growth and survival of planted
seedlings; critical evaluation and selection of best nursery
soil mixing ratio is important, protecting of planting site from
animal interference are ideal toimprove seedling survival,
and seedling transportation and planting techniques must be
adjusted as suitable for dry land areas.
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