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Abstract Article Info
This experiment was carried out for two consecutive growing seasons (2012 and 2013) at the Received: 12 October 2022
Boloso Bombe model in farmer land, Ambe Kebele, to investigate the response of leek variety Accepted: 05 November 2022
(Hybrid F1) yield to different mulch materials and weeding-frequency. A split plot experiment Available Online: 20 November 2022
was laid out in a randomized complete block design (RCBD) with three replications to
randomize the weeding-frequency levels and mulch materials in the main and sub-plots, Keywords

respectively. The experiment comprised of two weeding-frequency levels, i.e. weeding-
frequency (WF) and no-weeding (NWF) and six mulch materials, i.e. black polyethylene, white
polyethylene, maize straw, palm fronts, grasses and no mulch. The parameters taken on soil
physical and chemical properties are soil moisture content (%), soil temperature (°C), soil pH,
total nitrogen, available phosphorus and soil organic matter. Growth and yield parameters taken
are as follows: average plant height, number of leaves, and number of leek pseudo stem, stem
girth, number of shaft(white part) per plant, shaft(white part) length, shaft(white part) diameter
and yield per land area. Weeds were identified and their dry weights were measured. Data were
collected from ten randomly selected plants in each plot. The data were statistically analysed
using SAS. The analysis of variance (ANOVA) was performed to find out the significance of
variation among the treatments while the significant difference between mean treatments were
separated using Duncan’s multiple range test at 5% level of probability. The result obtained from
this study indicated that mulch materials and strong weeding-frequency affect significantly
growth parameters of leek, yield per plant and yield per land area. The result also, indicated that
plot mulch with black polythene performance best in terms of growth and yield and also
improved soil physical properties better than either white polythene or organic mulch in the
study area. It is therefore recommended that black polyethylene should be used as mulch
materials for leek production. However, better and stable shaft (white part) yield of leek could be
obtained with the practice of mulching in combination with weeding-frequency frequency. It is
recommended that mulching should be carried out together with weeding-frequency for higher
shaft (white part) yield and black polyethylene should be use as mulch material in the study area.

Leek, Mulch Material, Weeding
frequency, Growth, Yield, Soil and
organic.

Introduction chives. (Cholakov, 2009). It originated in Middle Asia,

with secondary centers of development and distribution
Leeks (Allium porrum L.) are members of the onion  in Western Asia and the Mediterranean countries. The
family, closely related to the onion, garlic, shallots, and leek has been cultivated in Western Europe since the
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middle ages and found its way to North America with
early settlers from Europe. It is a more popular vegetable
in Europe than in North America, but potential exists in
Ontario for the replacement of imports from the United
States and market expansion by increased domestic
consumption as consumers' eating habits become more
varied Karic et al.,, 2005; (www. Accessibility
leek/Active Offer, 2021)

Leek (Allium var. Porrum L) is the most important and
popular vegetable crop grown commercially throughout
the country. In spite of its wide cultivation in Ethiopia,
the average yield is still very low (Karic et al., 2005).

The members of the Allium genus are rich in various
bioactive constituents including flavonoids, sulphuric
compounds, and saponins with a variety of biological
activities including antimicrobial, antihypertensive, anti-
hyperlipidemic, antidiabetic, anti-atherosclerotic and
anti-carcinogenic effects. It is believed to have anti-
hepatotoxic and antifungal activities (Rahman et al.,
2006). Allium species are considered rich sources of
secondary metabolites, including phenolic acids and their
derivatives, flavonoids (flavan, flavanone, flavones,
flavonol, dihydroflavonol, flavan-3-ol, flavan-4-ol and
flavan- 3,4-diol) and flavonoid polymers
(proanthocyanidins or condensed tannins) which have
significant health benefits (Fattorusso et al., 2001). It has
been reported demonstrated that kaempferol is the main
flavonoid aglycone in leek

In Wolaita zone has different agro-ecology, inadequate
soil moisture is the main hindrance for leek production in
the dry season. Use of mulches offer great hope because
of its moisture conserving ability and also, its moderate
soil temperature (Evans et al., 2003; Knezevic et al.,
2003). Polyethylene mulches are widely used in
vegetable production and have contributed significantly
to reduction of losses due to weed competition (Uguajio
and Ernest, 2004). Film color may affect effective weed
seed germination, growth, and development under plastic
(Brault et al., 2002). Black polyethylene plastic mulch is
the standard plastic mulch used in vegetable production
(Gordon et al., 2010).

Researchers using black plastic instead of bare soil have
recorded higher vyields (Mirshekari et al.,, 2012);
Ragablarigani and Aghaalikhani, (2011), earlier harvests
lhara et al., (2010), (Amador-Ramirez, 2002; Bukun,
2004) have also reported the moisture-conserving
property of polyethylene mulches. The ability of organic
mulch to conserve soil moisture was appreciably lower
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than that of the polyethylene mulch(Evans et al., 2003)
and Results of the experiments showed that the yield of
leek declined with increasing duration of weed presence
and this response was in agreement with previous
findings reported on other crops (Amador—Ramirez,
2002). The natural mulching (paddy-straw or sugarcane
trash) also stimulated vegetative growth compared to un-
mulched but to a lesser extent than polyethylene mulch.
Different mulch materials influenced leave width, pseudo
stem length and shaft (white part) in leek (Tursun et al.,
2004).

The natural mulching materials such as paddy-straw or
sugarcane trash retarded the weed growth considerably
compared to control (Buckelew et al., 2006). Weeding-
frequency competes with the crop for nutrients, water,
sunlight and space. They also harbour pathogens. Leeks
are poor competitors with weeds and therefore the
garden should be kept weed free in order to avoid the
losses attributed to weed infestation (Hanelt and
Mansfeld, 2001).

Weeding frequency is a means of providing support to
ensure a clean and unblemished leek pseudo stem which
kept the leek pseudo stem off from the ground,
minimizing diseases and rotting of the leek pseudo stem
thereby increasing marketable yield (Karic et al, 2005).
Mark —stable yield of leek under wet conditions was
significantly increased by weeding-frequency-frequency
of leek plants (Baumann, 2000). Therefore the objective
of the study was to assess the influence of weeding
frequency and mulching on the growth and yield of leek
(Hybrid/Carentan F) in the wolaita zone, at Ambe Kebele
Bombe woreda.

Materials and Methods
Experimental Site

The experiment was carried out for two consecutive
growing seasons (2012 and 2013) at the Boloso Bombe
model in Ambe Kebele, Farmer land, Bombe. The site is
located at latitude of 07° 35' N and longitude of 06° 08' E
and is 1000 m above sea level, in Wolaita zone, Bombe,
where the dry seasons are dry and hot while, wet seasons
are cool. The rainfall spans between April to November
with peak in June. The dry season extends from
December to March. The mean annual rainfall is
1460mm per annum with an annual temperature range of
18°C - 32°C. The mean relative humidity (RH) is 60%
(Meterological data, 2011). The major soil order within
the experimental site is Gley soil (Birhanu and Dawit,
2019).
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Determination of Soil Physical Properties

Soil moisture content was taken at 30 and 60 days after
transplanting. Five undisturbed samples were collected at
0-15cm depth from each plot using core samplers and
were used for the determination of gravitational moisture
contents after oven dried at 100°C for 24 hours. Soil
temperature was determined at 15.00 hours (3pm) with a
soil thermometer inserted to 5cm depth. Five readings
were made per plot at each weekly determination.

Soil Sampling and Analysis

In order to determine some chemical properties of the
soil on per plot basis, soil samples were collected from
each plot at 30 and 60days after transplanting. Soil
sample was analysed in the laboratory for N, P, K, pH,
organic carbon. Total N (%) was determined by the
macro-Kjeldahl method (Bremner, 1982). Available P
(ppm) was found using Bray | method according to
Olsen (1982). Soil pH values were obtained by using a
HI9813-5 portable pH/EC/TDS/°C meter (Karic et al.,
2005). Soil organic carbon was determined by Walkley-
Black procedure (Megersa et al., 2017 and EhioSIS
(2016).

Field Methods

A split plot experiment was laid out in a randomized
complete block design (RCBD) with three replications to
randomize the weeding-frequency levels and mulch
methods in the main and sub-plots, respectively. The
experiment comprised of two weeding-frequency levels,
i.e. weeding-frequency (WF) and no-weeding (NWF)
and six mulch materials, i.e. black polythene, white
polythene, maize straw, palm fronts, grasses and no
mulch. The treatments were carried out on the same plots
in 2012 and 2013 growing seasons. The size of each plot
was 5.0 m long and 3.0 m wide. A buffer zone of 2.0 m
spacing was provided between plots. In both growing
seasons, one of the most commercial varieties of leek cv.
Carentan F was transplanted manually at a spacing of
60cm on a raised bed at both sides. Before transplanting,
half the recommended levels of N (150 kg ha™) and
recommended levels of P (100 kg ha™) and K (50 kg ha’
1) were used as Urea, TSP (triple super phosphate) and
MOP (muriate of potassium), respectively. The
remaining half recommended level of N was applied at
flowering. pedimethalin (1.5L ha™) was also applied for
weeds control before transplanting. Leek was
transplanted on 25" August when the soil was well
watered in all treatments. Both black and white plastic-
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film measuring 5 m long x 3 cm wide and 0.25 mm thick
was used to cover the experimental beds (raised beds, 25
cm high) of appropriate plots and was held down with
forked strong and pegs to prevent it from were blown
away by the wind. Organic mulch was also spread on
plots at rate of 10kg per 45m°. This was done one week
before transplanting. Leek plants were weeded with
frequency measuring 65cm, 5cm base of which was
inserted to the soil. During the growing season, the
insecticides and fungicides were applied according to
general local practices and recommendations. All other
necessary operations except those under study were kept
normal and uniform for all the treatments.

Weeds Characters

At 30 and 60 DAT (days after transplanting), weed
samples were collected from two 50 cm x 50 cm
guadrates randomly laid per plot. The weeds were
identified up to species level and were clipped at soil
surface, oven-dried at 80°C for 48 hours and weighed to
determine the dry matter (DM).

Results and Discussion

Effect of different mulch materials and weeding-
frequency on soil temperature and moisture content are
presented in Table 1. Temperatures of plots mulched
with black and white polythene were higher than plots
with organic mulch and the control in this experiment.
The plots mulched with maize straw, palm fronts and
grasses are slightly higher than control (no much) (Table
1). Hooda et al., (1999) and Rajbir (2005) reported
higher temperatures with the use of different mulches.
Mulch regulates soil temperature, creates suitable
condition for germination, improve soil moisture (Patil
and Basad, 1972). Improves soil physical conditions by
enhancing biological activity of soil fauna and thus
increases soil fertility (Lal, 1989). Plots with strong
weeding-frequency had higher soil temperature
compared with no strong Weeding-frequency plots. The
higher temperature observed could be due to ease of sun
rays interception by the soil created by weeding-
frequency.

Higher soil moisture was observed in plot with
polyethylene mulch when compared with plots with
organic mulch and the control (Table 1), the result is in
line with the finding of Ramakrishna et al., (2006), they
reported the moisture conserving property of
polyethylene mulches. Organic mulches (maize straw,
palm fronts and grasses) recorded slightly higher soil
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moisture than the control. Tonev (2000) and Singh
(2005) also reported the ability of organic mulch to
conserve soil moisture was appreciably lower than that
of the polyethylene mulch. Plot with no mulch recorded
least moisture content in this experiment. The result is in
line with the finding of (Bond et al., 2003). No strong
weeding-frequency plots had higher soil moisture
content than strong weeding-frequency plots. The
observed higher moisture recorded in no strong weeding-
frequency plots could be due to the foliage of leek that
spread on the soil and acted like cover crop, thereby
reduces the rate of soil evaporation, Agble (1975).

Effect of different mulch materials and weeding-
frequency on soil pH, nitrogen, and phosphorus and soil
organic matter are presented in Table 2. There was no
significant difference in soil pH as result of treatments
imposed. Effect of different mulch materials was
significant on nitrogen, phosphorus and soil organic
matter. Plots with organic mulch (maize straw, palm
fronds and grasses) had similar effect on nitrogen,
phosphorus and soil organic matter. These were
significantly higher than plots with polyethylene mulch
irrespective of their colour and no mulch plots. The
highest values of nitrogen, phosphorus and soil organic
matter occurred in plots treated with maize straw. Plots
treated with white polyethylene recorded least values of
these parameters. Effect of weeding-frequency was not
profound on soil pH, nitrogen, phosphorus and organic
matter.

Effect of different mulch materials and weeding-
frequency on growth components of leek are presented in
Table 3. The result shows significant difference in
growth parameters considered. Polyethylene mulch had
significant beneficial effect on vegetative growth of leek
plants (Table 3). Gordon et al., (2010) reported that
plastic mulch produced higher plant height, fresh weight,
early and total yield when compared with other mulches.

Though, organic mulches (maize straw, palm front and
grasses) also stimulated vegetative growth compared to
un- mulched plots but to a lesser extent than the
polyethylene mulches. Among the polyethylene mulch
used, black polyethylene recorded better performance in
term of plant height, number of branches, number of
leaves and stem girth with mean values of 77.2cm, 6.65,
26.8 and 0.92cm respectively. Awodoyin et al., (2007)
reported that mulched leek plants had more branches
than the un- mulched plants, which supported the present
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results. Hamid et al., (2012) opined that plants grown
over plastic mulches considerably produced the most
number of leaves relative to control treatment. The
microclimate condition improved by the mulches might
have provided a suitable condition for producing higher
number of leaves in the plants. Franquere, (2011)
reported that lettuce grown on red mulch had most
number of leaves compared to the other coloured mulch
treatment. Table (3) also presented the influenced of
different mulching materials on days to 50% flowering in
leek. In general, different mulch materials influenced
flowering in leek. Flowering was earlier in all the mulch
plots compared to the control. The earliest advanced
flowering was observed in plots with black polyethylene
(44 days). The result corroborated the findings Tursum et
al., (2007) and Singh (2005). All the growth characters
considered were significantly influenced by weeding-
frequency; leek Weeded with strong had higher plant
height, number of branches, number of leaves and stem
girth than no weeded plants. Flowering was earlier in all
the weeded plants compared to the no Weeded plants
(Table 3). This could be due to better photosynthetic
activity created by good arrangement of the leaves.

Number of weeds identified and dry weight of the weed
are presented in (Table 4). Weeds did not grow at all, in
plots mulched with black polyethylene, while other
mulches allowed weeds growth even white polyethylene.
Dry weight of weeds on white polyethylene, maize
straw, palm fronts and grasses are 114.2, 98.4, 116.3 and
198.4 g/m? respectively. The result indicated that colour
of polyethylene dictated the light intensity reaching the
soil surface; white polyethylene did not restrict the light
intensity and hence, failed to reduce the photosynthetic
activity of the weeds. Organic mulch retarded weeded
growth compared to control. The result confirmed with
the earlier observation of Ramakrishna et al., (2006) and
Zaragoza (2003) and Singh (2000). Effect of Weeding-
frequency was not profound on weeds characters
observed.

Table 5 presented the effect of different mulch materials
on vyield and yield components of leek. Significant
differences were observed in number of shafts per plant,
shaft weight (g) shaft length (mm), shaft diameter (mm)
and shaft yield per plant (kg) as influenced by different
mulch materials. Black polyethylene mulch treatment
gave the highest number of shaft per plant, individual
shaft weight, shaft length (mm), shaft diameter (mm) and
shaft yield per plant.
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Table.1 Effect of Different Mulching Materials and Weeding-frequency on Soil Physical Properties (2013 and 2014).

Mulching methods Soil moisture Soil temperature
2013 2014 2013 2014
Black polyethylene 14.3a 16.2a 27.4a 32.6a
White polyethylene 13.6a 16.0a 29.7a 33.2a
Maize straw 11°9bc 11.6b 24.1ab 28.7b
Palm fronds 12.6ab 11.0b 23.0b 28.3b
Grasses 10.8¢c 12.4b 23.3ab 29.9ab
No mulch 8.3d 10.1b 22.8b 28.4b

Weeding-frequency methods

Weeding-frequency 12.6a 13.4a 26.3b 27.4b
No Weeding-frequency 09.3b 11.2b 29.6a 31.3a

In a column, figures bearing same letter(s) do not differ significantly at 5% level of probability by DMRT.

Table.2 Effect of Different Mulch Materials and Weeding-frequency on Soil chemical Properties (mean of 2013 and

2014).

Mulching materials Soil pH Nitrogen Phosphorus Organic matter
Black polyethylene 6.3a 1.63ab 2.62c 1.98b
White polyethylene 6.3a 1.54b 2.44c 2.12b
Maize straw 6,3a 1.69ab 4.11a 3.43a
Palm fronds 6.3a 1.90a 3.98a 2.91a
Grasses 6.3a 1.87a 3.86a 2.74a
No mulch 6.4a 1.68ab 2.93bc 2.01b

Weeding-frequency methods

Strong Weeding-frequency 6.3a 1.87a 3.56a 2.67a
No Weeding-frequency 6.3a 1.74a 3.47a 2.56a

In a column, figures bearing same letter(s) do not differ significantly at 5% level of probability by DMRT.

Table.3 Effect of Different Mulch Materials and Weeding-frequency on growth components of leek (mean of 2013 and

2014).
Mulching materials Plant Branches No of Stem girth Dry weight Day to 50%
height(cm) per plant leaves (cm) (cm) flowering
Black polyethylene 77.2a 6.65 26.8a 0.92a 265.3% 44°
White polyethylene 74.6a 4.98 23.4a 0.84a 256.4° 46°
Maize straw 62.8b 3.75 21.0ab 0.71ab 198.3% 53
Palm fronds 63.4b 3.96 18.9b 0.62b 202.4* 53
grasses 61.8b 3.74 19.6b 0.76ab 196.5% 542°
No mulch 44.6¢ 2.89 18.4b 0.56b 146.2" 57°
Weeding-frequency
methods
Strong Weeding- 78.6° 7.4 26.5° 0.98 284.0° 472
frequency
No Weeding- 56.4° 4.6° 19.3° 0.61° 166.4° 55°
frequency

In a column, figures bearing same letter(s) do not differ significantly at 5% level of probability by DMRT.
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Table.4 Effect of different mulch materials and weeding-frequency on identified weed and its dry weight (mean of

2013 and 2014)
Mulching methods Identified weeds Dry weight of weeds identified
2013 2014 2013 2014

Black polyethylene 0 0 0 0
White polyethylene 5b 6b 104.2b 123.6b
Maize straw 5b 8b 98.4b 106.1b
Palm fronds 7b 11b 116.3b 187.9b
Grasses 5b 9b 198.4b 201.0b
No mulch 14a 21a 470.6a 632.8a

Weeding-frequency Methods

Strong Weeding-frequency 8a 13a 116.0a 108.3a
No Weeding-frequency 6a 10a 134.2a 126.4a

In a column, figures bearing same letter(s) do not differ significantly at 5% level of probability by DMRT.

Table.5 Effect of Different Mulch Materials and Weeding-frequency on yield components of leek (mean of 2013 and

2014)
Mulching methods Pseudo stems Shaft Shaft Shaft Yield per
per plant weight(g) length(mm) diameter(mm) plant(kg)
Black polyethylene 29.6a 69.3a 58.3ab 42.1a 2.05a
White polyethylene 24.4ab 68.7a 61.8a 46.3a 1.81a
Maize straw 21.4b 64.8a 66.4a 38.6 1.39b
Palm fronds 22.8b 63.6a 60.3a 43.4a 1.45ab
grasses 21.3b 59.8ab 63.4a 37.1ab 1.27b
No mulch 16.1c 46.2b 49.3b 26.4c 0.74c
Weeding-frequency
methods
Weeding-frequency 26.7a 74.8a 62.4a 45.5a 2.16a
No Weeding-frequency 14.3b 41.3b 46.2b 34.6b 1.04b

In a column, figures bearing same letter(s) do not differ significantly at 5% level of probability by DMRT.

However, these were statistically higher than plots with
organic mulches (maize straw, palm fronts and grasses)
and the control (Table 5). The greatest yield was
observed in plots mulch with black polyethylene and
may be due to complete elimination of weeds, high soil
moisture availability and moderates soil temperature
during cropping seasons.

The result is in agreement with observations of Ashworth
and Harrison (1983) and Singh (2005) they reported
higher vyield under black polyethylene mulch and
ascribed this to reduced nutrients losses due to weed
control and improved hydrothermal regimes of soil.
Similarly, white polythene produced significantly higher
yield compared to the organic mulches and control. The
increase is due to greater number of shafts per plant as
well as their larger size. Lower vyield in white
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polyethylene mulch compare to black polyethylene may
be due to poor weed control. Among the organic
mulches, palm fronts were found better for increase leek
shafts number and shaft yield per plant (Table 5).

However, shaft yield was significantly higher under
organic mulches than the control. The observed results
confirm the findings of Karkanis et al., (2011); Hooda et
al., (1999) and Singh (2005). Weeding-frequency
significantly affect all yield characters observed, plot
with strong weeding-frequency recorded greater values
of leek number of shafts per plant, shaft weight (g) shaft
length(mm), shaft diameter(mm) and shaft yield per
plant (kg). The result confirmed the work of Quinn
(1973b) who reported that marketable yield of leek under
wet condition was significantly increased by weeding-
frequency of leek plants.
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Recommendations

Mulch moderates soil physical condition, creates suitable
condition for germination, and stimulates vegetative
growth, thereby increased leek shafts which resulted in
higher shaft yield of the leek. However, better and stable
shaft yield of leek could be obtained with the practice of
mulching in combination with weeding-frequency. It
recommended that mulching should be carried out
together with Weeding-frequency for higher leek shaft
yield and black polyethylene should be use as muich
material in the study area. There is the need to carry out
further studies especially cost benefit analysis and multi-
locational trials in future studies.
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