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Abstract The global temperature has been increasing

over the years due to recurrent climate change and
variability, which directly or indirectly affects the
agriculture sector. This has made the necessary for the
farmer to get the best out of the little rainfall. Therefore, the
objectives of the present study were to identify effective
mulching materials and their optimum application
thickness for newly transplanted coffee seedlings. The field
experiment was conducted during 2015 and 2016 at
Mechara Agricultural Research Center (McARC)
on-station and Sakina on-farm. Coffee seedlings of
Mechara-1 variety and organic mulching materials of stalk
of maize and vetiver grass at 5cm and 10cm mulching
depth thickness were compared with farmers’ practices of
using soil as mulching material and no-mulch bare soils.
The experiment was laid out in RCBD with three
replications. Parameters such as seedling survival rate, soil
moisture content, moisture stress score, weed density and
subsequent early growth performance of the seedlings were
studied. The result indicated that there are statistically
significant differences (p<0.05) among the treatment for
most parameters studied at both locations and seasons.
Vetiver grass mulches applied at 5 cm mulching thickness
resulted in the highest combined over location and season
percentage of coffee seedling survival rate (94.6%), soil
moisture content (16.5%), the lowest moisture stress score
(1.5) and the highest mean values of the different early
growth measurement of coffee seedlings. However, weed
species and their densities were lowest of all under coffee
seedlings treated by stalk of maize mulches at 10cm
mulching depth. Therefore, from these results mulching
newly transplanted coffee seedlings with vetiver grass at
5cm mulching depth can be the recommended to farmers in
moisture deficit areas as this practice conserved soil
moisture resulting in better seedlings survival through
increasing their tolerance to moisture stress.
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1. Introduction
Coffee (Coffea arabica L.) is a non-alcoholic stimulant
beverage crop that belongs to the family Rubiaceae and
genus Coffea (CFC, 2004). Growing coffee provides
income for about 25% of Ethiopia's population and is the
country's top export (NPR, 2017). The country is the
largest African producer of Arabica coffee. The crop is the
backbone of the country's economy in which more than 15
million Ethiopians depend on it for a living (NPR, 2017).
Coffee accounts for more than 25 % of the GNP, 40 % of
the total export earnings, absorbing 25 % of the
employment opportunity for both rural and urban dwellers,
and 10 % of the total government revenue GDP (CFC,
2004).
Currently, the effects of climate change; higher
temperatures and less rainfall could take a toll on the
country's ability to farm this treasured crop. And the
frequency of droughts has increased in recent years,
affecting coffee growing regions as well. Ethiopia could
lose from 39% to 59% of its current coffee-growing areas
due to climate change by the end of the century (NPR,
2017). Despite the favorable climatic conditions,
diversified genome and long history of its production in
Ethiopia, coffee genetic erosion is increasing from time to
time due to climate change. The traditional farmer depends
entirely on rainfall as a source of moisture in all
agricultural activities. But in the recent past, frequent
droughts of varying degrees have been experienced in the
tropics (Norman et al., 2011). According to the study,
Ethiopia's coffee-growing areas could expand despite
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climate change, if farmers moved their farms to higher
altitudes and adopted other mitigation strategies such as
irrigating and mulching.
Currently, the most severe stress conditions (wilting and
curling of leaves, loss of coffee crop, and plant death
through drought) were recorded in the Hararghe coffee
growing environments. In many Hararghe coffee gardens,
cultivation appeared to be lacking suitable farming
practices such as mulching and/ terracing or irrigation
required for growing coffee in this area which, due to low
rainfall, is not ideally suited to coffee production (Moat et
al., 2017). One of the most important methods of moisture
conservation is use of mulches. The use of mulch in coffee
farms has been on the increase over the years especially
during the first few years after transplanting seedlings
(Addo, 2013). Mulching is the covering of the soil with
different materials (e.g. grass, compost, manure) not only
helps to preserve soil moisture and decrease soil
temperature (reducing evapo-transpiration), but it can also
increase soil fertility, suppress weeds, and improve rainfall
penetration into the ground. Mulching has been used to
good effect in Kenya, Tanzania and other countries in East
Africa (Moat et al., 2017).
Hararghe is one of the areas currently under influence of
climate change. It is moisture deficit area. In addition the
tradition of using different mulching materials such as
grass, maize straw, sorghum straw, banana leaves, wood
barks, coffee husk and etc. is not well adapted by Hararghe
coffee growing farmers. The mulching thickness of these
materials is also not yet identified in the area. There is no
any research output in the area for what type of mulch to
apply and how much to apply. As a result of these problems
early survival of transplanted coffee seedling is becoming
the serous headache for coffee growing farmers of the area.
Thus, scientific researchers are required to ascertain the
precise outcomes and benefits of on-farm interventions,
particularly terracing, mulching, irrigation, pruning, and
shade management. Attention should also be paid to new
and emerging technologies. So, moisture preservation at
dry periods by different local mulch material in different
thickness may be essential idea to survive coffee seedling
after transplanting. Therefore this study was initiated with
the objectives of identifying effective mulching materials
and their mulching thicknesses that can improves the
survival rate of newly transplanted coffee seedlings for
increased productivity.

2. Materials and Methods
2.1. Description of the Study Area
The experiment was conducted at Mechara Agricultural
Research Center (McARC) on-station and Sakina on-farm
during 2015 and 2016 cropping seasons. Mechara is
located 434 km to the east of Addis Ababa in Daro Labu

district of west Hararghe Zone of Oromia Regional State. It
has an altitude of 1760 m.a.s.l. with annual average
temperature and rainfall 160C and 963mm, respectively.
The major soil type of the center is sandy loam clay, which
is reddish in color. Sakina is 22km away from Mechara and
found at an elevation of 1711 m.a.s.l. It categorized as one
of the lowland environments in the Daro Labu district.
2.2. Experimental Materials, Treatments and Design
The experiments at both locations were made up of four
mulching treatments of Stalk of Maize and vetiver grass
with different mulching thicknesses (5cm and 10cm).
These treatments were compared with the usual soil
mulching farmers’ practices and no-mulch treatments. The
treatments were arranged in randomized complete block
design (RCBD) with three replications at both locations
across the cropping seasons. Among the recently released
Hararghe coffee varieties, Mechara-1 variety, which is
recommended for the area, was used as a testing material.
2.3. Experimental Procedure and Methods of
Application
Seedlings of Mechara-1 variety were raised in
polyethylene bag at Mechara nursery site. After the
seedlings grown and produce 8 true leaves, they were
transplanted to the experimental fields in already prepared
planting holes in the month of August 2015. The mulching
treatment materials were applied at the end of September
which is characterized by the termination of rainfall and
start of dry season. The mulch treatments were kept under
the seedlings until the commencement early belg rain (end
of March 2015 and 2016). All other agronomic and cultural
practices were uniformly applied to the treatments as per
recommendations. The mulching materials were applied
by spreading on the field 10cm from the trunk of the tree as
per its proposed treatment.
2.4. Data and Methods of Collections
Data of seedling survival rate, soil moisture content,
moisture stress score, weed density and species and growth
performance of the seedlings were collected from each
treatment at different time intervals. The method of data
collection was as follows:
Coffee seedling survival rate
The total numbers of survived and dead seedlings
throughout the dry period from the time of mulching at the
end of September 2014 to the beginning of rainy season
(end of March 2015) were recorded for all treatments at
both experimental locations. Then the percentage of dead
seedlings from the total number of seedlings at early
application of mulching materials per plot and treatments
were calculated using the following formula:
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𝑆𝑢𝑟𝑣𝑖𝑣𝑎𝑙 𝑟𝑎𝑡𝑒 (%)
𝑁𝑜. 𝑜𝑓 𝑑𝑖𝑒𝑑 𝑠𝑒𝑒𝑑𝑙𝑖𝑛𝑔𝑠 𝑎𝑡 𝑒𝑛𝑑 𝑜𝑓𝑑𝑟𝑦𝑝𝑒𝑟𝑖𝑜𝑑
=
𝑋 100
Total seedlings at early application of mulching



Soil sample were collected at a depth of 40cm and fresh
weight the soil sample were recorded using sensitive
balance. These, soil samples were subjected to oven dry at
105oC for 72 hours. The dry weights of the oven dried soil
samples were recorded to calculate the percentage of
moisture content per plot and mulch treatments as follows:



Soil moisture content
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Girth (mm): the girth (stem diameter) of coffee tree
on main stem was measured using digital caliper at
10cm from the ground level.
Number of primary branches (NPB): total number
of primary branches was counted per tree.
Canopy diameter CD (cm): average length of tree
canopy was measured from east-west and
north-south direction, from the widest portion of
the tree canopy.

2.5. Data Analysis

𝑆𝑜𝑖𝑙 𝑚oisture (%)
Analysis of variance (ANOVA) was computed for all
𝐹𝑟𝑒𝑠ℎ 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑜𝑖𝑙(𝑔𝑚) − 𝐷𝑟𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑜𝑖𝑙 (𝑔𝑚)
=
𝑋 100
collected data using GenStat 15th edition. Treatment means
𝐷𝑟𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑜𝑖𝑙 (𝑔𝑚)

The soil moisture content data were recorded at 30 days
interval throughout dry period from the end of September
to March across the experimental years to determine the
moisture conservation efficiency of each mulching
treatment.
Moisture stress score (1-5 scale)

Moisture stress score is described as a morphological
description of leaves of coffee seedlings at varying degrees
of lack of moisture. It was recorded from all plant per plot
twice per day early in the morning and late at noon at
monthly interval for four consecutive times along with soil
sample collection for soil moisture content measurement
immediately after application of the mulching materials
lasting throughout the dry period of each experimental
season. A Scale of 1 to 5 was used to score the moisture
stress where 1 = all leaves green and turgid; 2= most leaves
still turgid but younger leaves show leaf folding; 3= all
leaves wilt or fold; 4= leaves partially turning pale and
partly shed showing severe wilting; and 5= leaves
completely turning brown, dry and mostly dropping.
Weed density and species
The number of weed and species emerged per plot was
recorded twice before the application of mulching
treatments and at the end of dry period. This was done by
listing the names and counting the number of emerged
weeds per species under three sample coffee seedlings
which covered an area of 2500cm2 per experimental plots.
Seedling growth performance
Coffee seedling growth performance data were recorded
for total seedling height, stem diameter, (girth), number of
primary branches, and canopy diameter from five
representative seedlings/trees per plot as follows:

Total height (TH) (cm): The length of the plant
starting from the ground level to the tip of the tree
on main stem was measured using tape meter.

were separated using fishery's protected least significant
difference method (LSD) at 5% probability level for
statistical different means.

3. Results and Discussion
3.1. Mulching Effect on Survival Rate
The analysis of variance showed that statistically
significant different percentage of seedlings survival across
location in 2016 while non-significant different in 2015
cropping seasons. But, the combined analysis of variance
across seasons and locations resulted in statistical different
(p<0.05) for the measured percentage of seedling survival
rates (Table 1). The mean maximum (98.3%) seedling
survival rate was recorded on vetiver grass with 5cm and
10cm thickness and the minimum (85.33%) was recorded
under unmulched plot at Mechara. Similarly, at Sakina the
mean maximum (90.8%) and minimum (66.5%) survival
rate was recorded by vetiver grass of 5cm mulching
thickness and unmulched plot, respectively (Table 1).
The highest combined mean seedling survival rate
(94.6%) was recorded by coffee seedlings received vetiver
grass at 5cm mulching thickness across the growing season
followed by the same mulching material with 10cm
mulching depth (Table 1). The least (75%) seedling
survival rate was recorded from the plots with no-mulch
followed by the farmers’ practices of using soil mulch. The
reason for the highest seedling survival rates recorded
under vetiver grass mulches at 5cm mulching thickness
could be due to the fact that the mulches allowed seedlings
roots to extend, grow and establish deep in to the soil
through conserving moisture compared to the bare soils.
The result of the experiment is in line with that of Linda
(2007) who reported seedling root development and
density were greatest under organic mulches compared to
bare soil.
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Table 1. Effect of mulching materials and thicknesses on survival rate of newly transplanted coffee seedlings during 2015 and 2016 at Mechara
on-station and Sakina on-farm
Survival rate (%)
Treatment

Mechara on-station

Sakina on-farm

Combined
mean

2015

2016

Mean

2015

2016

Mean

Stalk of maize with 5cm thickness

100

93.3a

96.7a

85.0

66.7ab

75.8ab

86.3abc

Stalk of maize with 10cm thickness

100

88.3ab

94.3ab

83.3

66.7ab

75.0ab

84.6abc

Vetiver grass with 5cm thickness

100

96.7a

98.3a

95.0

86.7a

90.8a

94.6a

Vetiver grass with10cm thickness

100

96.7a

98.3a

88.3

75.0ab

81.7ab

90.0ab

Soil mulch (farmer practice)

99.0

76.7bc

87.8bc

85.0

61.7ab

73.3ab

80.6bc

Without mulch (control)

96.7

74c

85.3c

85.0

48.0b

66.5b

75.9c

Mean

99.3

87.7

93.5

86.9

67.5

77.1

85.3

LSD (5%)

n.s

13.4

6.4

13.7

32.1

21.2

12.3

CV%

1.9

8.4

3.8

8.6

26.2

15.1

7.9

Means with the same letters in column are non-significant at 5% probability level.
Table 2. Mean soil moisture content as affected by mulching materials and thicknesses under newly transplanted coffee seedlings at Mechara
on-station and Sakina on-farm
Soil moisture content (%) by location and year
Treatment

Mechara

Sakina

Combined
mean

2015

2016

Mean

2015

2016

Mean

Stalk of maize with 5cm thickness

11.1a

10.7c

11.0b

18.2ab

8.4bc

13.3b

12.1bc

Stalk of maize with 10cm thickness

11.1a

11.6bc

11.4b

22.1ab

8.4bc

15.5ab

13.3b

Vetiver grass with 5cm thickness

11.1a

17.4a

14.3a

26.1a

11.4a

18.7a

16.5a

Vetiver grass with10cm thickness

11.1a

12.6b

11.9b

22.1ab

8.8b

15.9ab

13.7b

Soil mulch (farmer practice)

10.1a

8.73d

9.9c

14.9b

7.2cd

11.1b

10.8c

Without mulch (control)

7.3b

7.48d

7.3d

14.9b

6.4d

12.9b

9.8c

Mean

10.3

11.4

11.0

19.7

8.4

14.6

12.7

LSD (5%)

2.7

1.7

1.31

10.7

1.4

5.3

2.6

CV%

14.4

8.4

6.6

28.9

9.5

20.3

11.4

Means with the same letters in column are non-significant at 5% probability level.

3.2. Effect of Mulching Materials and Mulching
Thicknesses on Soil Moisture Content
The present study indicated that there were statistically
significant differences (p<0.05) among the mulching
treatments across seasons at Sakina on-farm while 2015
results were statistically non-significant for McARC
on-station (Table 2). Accordingly, at McARC the over year
mean maximum (14.3%) and minimum (7.3%) moisture
content were found in vetiver grass of 5cm and without
mulch treatments, respectively (Table 2). However, At
Sakina, mean maximum (19%) and minimum (11%) value
of soil moisture content were recorded by vetiver grass
with 5cm thickness and soil mulch, respectively. The
thickness difference was also observed between vetiver
grass in which vetiver grass of 5cm was superior in
moisture conservation than vetiver grass of 10cm (Table
2).
The combined analysis of variance for soil moisture

content, however, resulted in statistically differences
across the cropping seasons and experimental locations
(Table 2). Accordingly, statistically the maximum pooled
mean percent (16.5%) of soil moisture content across
locations and seasons was recorded for soils of coffee
seedlings mulched with vetiver grass at 5cm mulching
thickness, while the lowest (9.8%) was under without
mulch plots (Table 2). The present investigation is in line
with that of Sinkevičienė et al. (2009) which indicated that
mulched plots had higher soil moisture content than
unmulched ones. Taparauskienė and Miseckaitė (2014)
also confirmed that the highest average soil moisture
content was 18.0% in the plot mulched with straw, while
the lowest (16.2%) was in the plot without mulching.
Further, Bert and Cregg (2009) also suggested that
mulching increased soil moisture compared with no mulch.
Moisture contents of soils under organic mulches of grass
straw were higher than those in the control (Nkansah et al.,
2003). This all shows that application of mulching
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materials is more advantageous in moisture conservation
than bare soil. These might be due improved infiltration
and reduced evaporation by mulching materials. High
moisture in vetiver grass is also due to reduction in soil
temperature. It is due to prevention of direct contact of
solar radiation with the soil by the organic mulches which
reduced water loss into the atmosphere through
evaporation. Mulches also, reduce impact of raindrops and
splash, thereby preventing soil compaction, reducing
surface run-off and increasing water infiltration. All these
combined to increase the soil moisture content and reduce
moisture depletion.
3.3. Effects of Mulching Materials and Mulching
Thicknesses on Moisture Stress Score
The analysis of variances revealed that, the response of
coffee seedling under different mulching materials and
mulching thicknesses to moisture stress is statistically
significant differences (p<0.05) among the mulching
treatments across the experimental seasons at Sakina
on-farm while the 2015 results were statistically
non-significant for McARC on-station (Table 3). At
Mechara on-station, the over year mean minimum stress
score (1.3) and followed by vetiver grass of 10cm (1.8) but
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statistically non-significant from each other. This mulching
material had significant difference from unmulched and
soil mulch treatments, in which maximum stress score of
2.2 and 1.8, respectively (Table 3) that showed low
tolerance to drought stress during dry period. Similarly, at
Sakina on-farm the average minimum (1.5) and maximum
(2.8) score was recorded by mulching of vetiver grass of
10cm thickness and soil mulch, respectively. Veivar grass
is statistically significant from unmulched and soil mulch
treatments. Thickness of 5cm and 10cm is non- significant
from each other.
However, the combined analysis of variance for
moisture stress resulted in statistically significant
differences across the cropping seasons and experimental
locations (Table 3). Statistically the least pooled mean (1.5)
score of moisture stress across locations and seasons were
recorded from coffee seedlings mulched with vetiver grass
at 5cm and 10cm mulching thicknesses. This showed that,
the ability of using vetiver grass as a mulching in drought
tolerance is very essential in area where shortage of rain is
headache for coffee growing farmers. Maximum drought
tolerance of vetiver grass is correlated with moisture
conservation ability of this material than other mulching
types. Reduction in soil temperature is also the cause of
drought resistance by vetiver grass.

Table 3. Effect of mulching materials and thicknesses on moisture stress tolerance for the newly transplanted coffee seedlings at Mechara on-station
and Sakina on-farm
Mechara

Sakina

2015

2016

Mean

2015

2016

Mean

Combined
mean

Stalk of maize with 5cm thickness

1.2ab

2.4b

1.8bc

2.9bc

2.2b

2.6b

2.2b

Stalk of maize with 10cm thickness

1.0a

2.1ab

1.6ab

3.2c

2.2b

2.7b

2.2b

Vetiver grass with 5cm thickness

1.0a

1.6a

1.3a

1.5a

1.8a

1.6a

1.5a

Treatment

Vetiver grass with10cm thickness

1.0a

1.8a

1.4ab

1.6a

1.5a

1.5a

1.5a

Soil mulch (farmer practice)

1.5bc

2.0ab

1.8bc

3.2c

2.4bc

2.8b

2.3b

Without mulch (control)

1.8c

2.5b

2.2c

1.8ab

2.7c

2.3b

2.1b

Mean

1.27

1.98

1.66

2.08

2.22

2.17

1.74

LSD (5%)

0.4

0.5

0.4

1.1

0.4

0.6

0.4

C.V(%)

21.9

14.2

13.7

26.5

10.1

15.7

11.2

Means with the same letters in column are non-significant at 5% probability level.
Table 4. Total weed density and weed species emerged as affected by different mulching materials and thicknesses
Treatment

Weed species
Mechara

Sakina

Weed densities
Mean

Mechara

Sakina

Mean

Stalk of maize with 5cm thickness

2.3a

1.6ab

2ab

5.3a

6.3a

5.8a

Stalk of maize with 10cm thickness

2.0a

0.3a

1.2a

3.0a

2.7a

2.8a

Vetiver grass with 5cm thickness

4.0ab

2.3ab

3.2bc

12.0a

4.0a

8.0a

Vetiver grass with10cm thickness

5.7bc

3.0bc

4.3cd

15.3a

7.7ab

11.5a

Soil mulch (farmer practice)

6.7bc

5.0cd

5.8de

34.7b

19.3bc

27b

Without mulch (control)

7.0c

6.0d

6.5e

41.7b

21.3c

31.5b

Mean

4.6

3.0

3.8

18.7

10.2

14.4

LSD (5%)

2.9

2.1

1.8

17.6

12.1

10.3

CV%

34.4

37.6

26.2

51.8

37

39.5

Means with the same letters in column are non-significant at 5% probability level.
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3.4. Effects of Mulching Materials and Mulching
Thicknesses on Weed Suppression

3.5. Effects of Mulching Materials and Thicknesses on
Seedlings Growth Performance

The analysis of variances on weed species and density
for growing seasons and locations showed statistically
significant differences (p<0.05) among the mulching
treatments (Table 4). Similarly, the combined analysis of
variance for weed species and densities resulted in
significant differences across cropping seasons and
experimental locations (Table 4). Statistically the lowest
mean number of weed species (2 and 2.3) and (0.3 and 1.6)
were recorded in coffee seedlings mulched by stalk of
maize at 10cm and 5cm thickness, respectively at both
locations. But, weed densities were all low in coffee
seedlings received either stalk of maize or vetiver grass at
both mulching thickness compared to the farmers’
practices of using soil as mulching material and the bare
soil with no-mulch (Table 4). Similarly, the pooled means
of both the number of weed species and their densities were
significantly reduced in coffee seedlings mulched with
both stalk of maize and vetiver grass for both thickness
compared to the control mulching treatments, The present
study was confirm the idea of Salman et al. (2015) who
reported that, the minimum number and biomass of weeds
was observed under cereal straw mulch and maximum in
control treatment (without mulch). Edyta (2014) also
founded that corn straw mulch significantly reduced weed
infestation compared to the control plot without mulch.
Similarly, Linda (2007) compared 15 mulch types that
showed all of them significantly reduced weed growth as
compared to bare soil, but there were no differences
between types tested. Additionally, the protected soil
habitat created by the use of mulches can increase
beneficial organisms that prey upon weeds or eat their
seeds.
Further, these studies is also similar to that of
Dilipkumar et al. (1990), which says organic mulching
reduces weed infestation and enhances growth and yield of
crops. According to Nkansah et al. (2003) grass straw, rice
straw, rice husk and saw dust mulches significantly
reduced fresh weed weight. They also stated that grass
straw mulch significantly reduced fresh weed weight while
the highest fresh weed weight was observed in the control.
Norman et al. (2011) stated that, dry grass and sawdust
mulches suppressed weed growth significantly. This might
be due to reduced weed growth is correlated with increased
root growth and exploration by desirable plants. Mulches
also reduce light, which will stress existing weeds and
prevent the germination of many weed species. Smothering
of weeds due to provision of soil cover by the organic
mulches to cut off or lower light to weeds and their seeds in
the soil by the mulch types might have accounted for
efficient reduction in weed growth in both rainy and dry
seasons. Also the mulch types acted as an obstacle to weed
growth.

The analysis of variance for early seedling growth
performances showed statistically significant differences
(p<0.05) among the mulching treatments at Sakina on-farm
across both cropping seasons (Table 5). Statistically the
highest mean values for plant height, stem diameter (girth)
and seedling canopy diameter were achieved for coffee
seedlings mulched by vetiver grass at 5cm mulching
thickness in 2015 and 2016 but the highest seedling canopy
diameter was also recorded under vetiver grass mulches at
10cm mulching thickness in 2016 for the on-farm research
experiment (Table 5). In contrast, statistically the highest
mean number of primary branches was achieved by coffee
seedlings treated with stalk of maize mulches at 5cm and
10cm mulching thickness in 2015 and Mulching of stalk of
maize at 10cm thickness in 2016 for Sakina on-farm.
However, most of the mulch treatments are statistically at
par among each other but superior to the no-mulch
treatment control and farmers’ practices of using soil as a
mulching material to the growth performance parameters.
The analysis of variance for early seedling growth
performances showed statistically significant differences
(p<0.05) among the mulching treatments in both 2015 and
2016 experimental seasons except for stem diameter (girth)
in 2015 at McARC on-station (Table 6). All the mulching
treatments showed statistically superior coffee seedling
growth performances to the no-mulch and farmers’
practices with vetiver grass mulching at 5cm mulching
thickness resulted in the highest measurements of the
growth parameters (Table 6). The results of the study
conducted at both experimental locations in 2015 and 2016
on the coffee seedling growth performances as affected by
the mulching materials and thicknesses are in line with
other similar studies (Linda, 2007; Manuel et al., 2000;
Thakur et al., 2000; Norman et al., 2002; Nkansah et al.,
2003; Gandhi and Bains, 2006; Moniruzzaman 2006;
Awodoyin, 2007; Ojeniyi et al., 2007; Iftikhar et al., 2011;
Dauda, 2012; Norman et al., 2011) who reported that
mulching enhanced early growths of the transplanted
seedlings through improving seedlings survival and
enhancing root establishment of the seedlings as mulches
provide improved soil moisture conservation, reduced soil
temperature, reduced weed infestation and nutrient
availability as a result of reduced leaching of nutrients.
In general from the present study superior total height,
stem diameter, number of primary branch and canopy
diameter was recorded by grass especially with 5cm
thickness. Enhanced growth of coffee by the mulched
treatments could be attributed to the fact that mulching
provides favorable conditions for growth and development
of the plant by providing improved soil moisture
conservation, reduced soil temperature, reduced weed
infestation and nutrient availability as a result of reduced
leaching of nutrients.
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Table 5. Early growth performance of newly transplanted coffee seedling as affected by mulching materials and thicknesses at Sakina on-farm during
2015 and 2016
2015

Treatment

PH
(cm)

Girth
(mm)

Stalk of maize with 5cm thickness

41.3ab

Stalk of maize with 10cm thickness

38.6ab

2016

NPB

CD
(cm)

TH
(cm)

Girth
(mm)

NPB

CD
(cm)

6.33b

9.40a

17.7b

80.7ab

19.1bc

20.3abc

75.4ab

6.27b

9.40a

19.5b

90.6a

18.3bc

23.9a

73.0ab

Vetiver grass with 5cm thickness

43.6a

8.33a

9.20ab

27.4a

90.4a

23.4a

21.4ab

84.4a

Vetiver grass with10cm thickness

39.6ab

6.60b

8.93ab

19.9b

91.9a

19.6ab

21.1ab

85.9a

Soil mulch (farmer practice)

29.8bc

5.47b

8.13ab

18.3b

73.9b

15.4bc

18.5bc

66.7ab

Without mulch (control)

26.4c

5.73b

6.87b

19.3b

74.0b

14.9c

15.4c

60.6b

LSD (5%)

11.54

1.44

2.4

5.23

14.48

4.39

5.27

22.94

CV%

17.4

12.3

15.2

14.1

9.5

13.1

14.4

17

Means with the same letters in column are non-significant at 5% probability level;
Key: PH=Plant height; NPB; number of primary branch; CD=Canopy diameter
Table 6. Early growth performance of newly transplanted coffee seedling as affected by mulching materials and thickness at Mechara on-station
during 2015 and 2016
2015

Treatment

PH
(cm)

Girth
(mm)

Stalk of maize with 5cm thickness

48.7ab

Stalk of maize with 10cm thickness
Vetiver grass with 5cm thickness
Vetiver grass with10cm thickness

2016

NPB

CD
(cm)

TH(cm)

Girth
(mm)

NPB

CD
(cm)

9.6a

8.4ab

32.4abc

80.7abc

19.1ab

20.3abc

75.4ab

42.7ab

8.9a

52.1a

10.1a

7.2bc

31.3abc

91.9ab

18.3ab

23.9ab

73ab

9.2a

36.8a

97.1a

21.1a

26.4a

91.1a

52.6a

9.9a

7.8abc

35.7ab

85.2abc

19.6ab

21.1abc

79.3ab

Soil mulch (farmer practice)

40.9b

8.5

7bc

28.1bc

77.2bc

17.1ab

18.5bc

66.7b

Without mulch (control)

39.3b

8.1a

6.4c

25.1c

70.7c

14.9b

15.4c

57.3b

LSD (5%)

11.11

2.6

1.9

8.57

18.24

5.05

6.95

23.35

CV%

13.3

15.5

13.8

14.9

12

15.1

18.3

17.4

Means with the same letters in column are non-significant at 5% probability level.
Key; PH=plant height; NPB; number of primary branch; CD=Canopy diameter

4. Conclusions and Recommendations
The results of these experiments indicated that soil
moisture content, survival rates of transplanted coffee
seedlings, early growth performances, moisture stress
score and weed suppression were significantly influenced
by mulching materials and mulching thicknesses. Soil
received vetiver grass mulch at 5cm mulching thickness
retained significantly the highest percentage of seedling
survival rates (94.6%) and soil moisture (16.5%) compared
to soils under no and soil mulches treatments. This
mulching practice also significantly reduced the impact of
moisture stress to the transplanted coffee seedlings
resulting in the lowest moisture stress score of 1.5.
The mulching treatments also significantly affected the
early growth performances of transplanted coffee seedlings
wherever grass mulch at 5cm mulching thickness achieved
vigor growths. Superior pooled means of plant height, stem
diameter (girth), number of primary branches and seedling
canopy diameter were recorded by transplanted coffee
seedlings treated with vetiver grass mulch at 5cm mulching

thickness. In general, the studies confirmed newly
transplanted coffee seedlings by vetiver grass mulches at
mulching thickness of 5cm exhibited highest seedling
survival rates, improved soil moisture contents, reduced
moisture stress effects, vigor seedling growth
performances and reduced weed infestations. Therefore,
coffee growing farmers in Hararghe zone where rainfall
variability causes moisture stress, the use of vetiver grass
as mulching material at 5cm mulching thickness through
spreading of the grass at 10cm away from the trunk of
newly transplanted coffee seedlings/trees starting from end
of September when rainfall terminates was recommended.
Immediate demonstration and pre-scaling up activities
should get due attention to take this result to the end users
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