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Abstract: The productivity food barley is constrained by the competition of weed and agronomic practices. An experiment 

was conducted to evaluate the effect of weeding frequency on Relative Weed Density, Weed intensity, Relative yield loss and 

Yield of Food barley varieties at Amuru District of Horo Guduru Wollega Zone of Oromia National Regional State in 2016 

main cropping season. The experiment was laid down in a Randomized Complete Block Design (RCBD) with three 

replications. The treatments were factorial combination of four weeding frequencies (weedy check, one time weeding, two 

times weeding and three times weeding) and five food barley varieties (HB-1307, CROSS 41/98, GOBE, EH1493 and Local). 

The major weed species identified in the study area were Setaria pumila with relative density (31.74%), population density (84 

plants m
-2

) and an intensity of 2.1; Snowdenia polystachya with relative density (16.6%), population density ( 44) with an 

intensity of 1.1; and Polygonum spp with relative density (10.57%), population density (28) and an intensity of 0.95. While 

others weed species constituted about 27.17% of a total weed population with a density of 72 plants m
-2

. Weeding frequency 

and varieties significantly affected biological and grain yields, and relative yield loss of food barley. Three times weeded 

treatment gave significantly higher grain (1422 kgha
-1

) and biological (3877.78 kgha
-1

) yields. Moreover, HB-1307 variety 

gave significantly higher grain (1292 kgha
-1

) and biological (3513.9 kgha
-1

) yields. Therefore, three times weeding with 

HB-1307 variety is recommended to increase the production and productivity of food barley in the study area. 
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1. Introduction 

Barley is one of the commonly grown food security crops 

in higher altitude areas of Ethiopia. The total number of 

households cultivating barley at national level is estimated to 

be 4,095273. Particularly, in Oromia Region of Horo Guduru 

Wellega Zone the total number of households cultivating 

barley is estimated to be 32,305. Similarly, the total number 

of households cultivating barley in Amuru district is 

estimated to be 6852, while the total number of household 

was estimated to be 13,750 and the total area coverage 

estimated to be 4234 ha with productivity of 1.3 tha 1 [1]. 

Weeds are naturally selected in disturbed agricultural 

ecosystems [2]. They are different from other pests that pose 

problems in crop production because the presence of weeds 

is constant, while out breaks of insects and pathogenic 

diseases are irregular [3]. Weeds were found to be very 

competitive and harmful to the crop. Takele reported that 

reduction in the number of fertile tillers per plant and 

biomass yield due to weed competition were mainly 

responsible for the crop yield loss [4]. 

Barley is a plant that is very sensitive to weed competition 

and suffers the greatest reduction through competition at its 

third to sixth leaf stage [5]. This is approximately between 
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two and four weeks after emergence. Weeds emerging after 

this time have less competitive effect, but may interfere with 

the harvest and act as a subsequent source of infestation of 

the fields. Weeds also can play a significant role in harboring 

insect, serving as alternative hosts for some diseases and 

adding to the cost of production. Hence, identifying the type 

of weeds grown, and determining the intensity and yield 

losses as a result of weed competition have a paramount 

significance in the management of weeds in the study area. 

Hence, the objective of this paper was to evaluate the effect 

of weeding frequency on Relative weed density, Weed 

intensity, Relative yield loss and Yield of Food barley 

varieties in the study area. 

2. Materials and Methods 

2.1. Description of the Study Area 

The experiment was conducted at Amuru District during 

main rainy season of 2016. It is located in Amuru District 

which is found in the Eastern part of Horo Guduru Wellega 

Zone of Oromia National Regional State, and 387 km from 

Addis Ababa. According to Oromia Sustainable Land 

Management program (SLMP) the study area extended 

from 36° to 37° East longitude to 9° to 10° North latitude. 

More than 75% of the area falls within altitude range of 

greater than 2300 m a. s. l. The rain fall occur only in a 

single season starting in May and ending in October. The 

mean annual temperature varies between 15°C and 27°C. 

The soil of the experimental site was deep alluvial with a 

sub soil stratified with loam, clay loam and dominated by 

loam [6]. 

2.2. Experimental Materials and Design 

A total of five varieties, four improved cultivars and one 

local variety were used for the study as experimental 

material. Five barley varieties (HB-1407, CROSS41/98, 

EH1493, GOBE, and LOCAL) and four weeding 

frequencies (unweeded or weedy check, one time weeding 

(20 DAS), two times weeding (20 and 40 DAS) and three 

time weeded (20, 40 and 60 DAS) were factorially 

combined to make a total of 20 treatments. Randomize 

Complete Block Design (RCBD) in factorial arrangement 

was adopted in three replications. The plot size used was 

2m x 3m with spacing between plots of 0.5m and 0.75m 

between blocks. Thus, spacing between rows were 20cm 

using 85 kg ha
-1

 seed rate for each treatment, and seven 

inner rows were considered as a net plot. The outer most 

rows on both side of each plot were considered as a border 

and the treatments were randomly assigned. 

2.3. Experimental Field Management 

Land preparation was done three times from May up to 

mid-June 2016 by using Oxen plough. Planting was done on 

29 June 2016 by placing the seeds in hand made furrows. 

Full dose of phosphate fertilizer in the form of DAP at the 

rate of 26 kg ha
-1

 was applied equally to all plots at the depth 

of 2cm below seeds at time of sowing. While the 

recommended rate of 60 kg ha
-1

 in the form of Urea was 

applied in split form. 

Half of the Nitrogen fertilizer was applied at time of 

sowing and the remaining half fertilizer was applied at 

tillering stage of barley to all treatment uniformly. Weeds 

were managed by hand as per treatment and other agronomic 

practices were applied uniformly to all plots following the 

recommended practices for the crop. 

2.4. Data Collection and Measurements 

Weed flora identification: Weeds were identified and 

recorded using color manuals of weed identification [7]. 

Weed population: weed populations were counted at 18 

days after planting. The population count was taken with the 

help of 0.25 m x 0.25 m quadrate thrown randomly at two 

places in each plot and was converted to population density 

per m
2
. 

Relative Weed Density (RWD): It was calculated using the 

following formula as described by [8]: 

RWD (%) =
No. Particular Weed 

 No. population of Total Weed
x100 

Where RWD=Relative weed density, NPW=Population per 

unit area of a particular weed species, NPTW=Total weed 

species per unit area 

Weed intensity: The ratio of weed population per unit area 

to equivalent area of crop population was computed as 

described by [9]: 

weed intensity =
Total number of particular weed

Total number of barley crop
 

Grain yield: was measured as a total grain yield from the 

net plot and converted to hectare base. 

Biological yield: was measured by weighing the total 

sundried aboveground plants parts in kilogram from each plot. 

Relative yield loss: 

Crop yield loss: Yield loss due to weed interferences was 

calculated based on the maximum yield obtained from a 

treatment as follows [10]: 

"#$%&'(# )'#$* +,-- ./*#0 ("1+%) =
21_14

21
0100 

Where, MY=maximum yield from a treatment, YT=yield 

from weedy check treatment. 

2.5. Data Analysis 

The collected data was subjected to analysis of variance 

(ANOVA) according to the Generalized Linear Model 

(GLM) procedure of SAS Version 9.3 Software and 

interpretations was made following the procedure of 

Gomez and Gomez [11]. Mean separations were done 

using Least Significance Difference (LSD) test at 5% level 

of significance. 
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3. Result and Discussion 

3.1. Weed Types Identification, Relative Density and 

Intensity 

The major weed species identified in the study area were 

Setaria pumila (31.74%) with a population density of 84 

plants per square meter and an intensity of 2.1; Snowdenia 

polystachya (16.60%) with a population density of 44 and an 

intensity of 1.1, Polygonum spp (10.57%) with a population 

density of 28 and an intensity of 0.95 and others weed which 

constituted about 27.17% of a total weed population with 

density of 72 plants per square meter (Table 1). Both broad 

and grass leaves weed species affect the growth and 

development of barley in the study area. This was similar 

with the work of [12] who reported that broad leaved weed 

(72%) and grass (24%) dominated from the total weed 

spectrum, whereas sedges (4%) were minor. 

Table 1. Weed population, intensity and density in the experimental field during 2016 cropping season of Amuru. 

Local name Scientific name Group Population M-2 Intensity (№) RWD% 

Migra saree Setaria pumila Grass 84 2.1 31.7 

Muujjaa Snowdenia polystachya Grass 44 1.1 16.6 

Marga Jabbii Polygonum spp Broad Leaves 28 0.95 10.6 

Babattee Chenepodium album Broad Leaves 10 0.5 3.77 

Waratii Digitaria sanguiansi Grass 5 0.125 1.88 

Ajambila Avena fatua Grass 4 0.1 1.51 

Maxxanee Galium spurium Broad Leaves 4 0.1 1.51 

Abaakasii Chrysantemum segantum Broad Leaves 4 0.1 1.51 

Qorxobbii Plantago lanceolata Broad Leaves 3 0.075 1.13 

Cuqii Guizotia scabra Broad Leaves 2 0.05 0.75 

Raafuu lagaa Amaranthus hybridus Broad Leaves 2 0.05 0.75 

Qunnii Cypperus esculantus Sedge 1 0.025 0.38 

Inkirdada Lolium temulentum Grass 1 0.025 0.38 

Coqorsa Elusine indica Grass 1 0.025 0.38 

Others - - 72 1.8 27.2 

Total - - 265 5.875 100 

RWD=Relative weed density 

3.2. Grain Yield 

Weeding frequency significantly (P<0.05) affected grain yield 

per hectare (Table 2). The highest (1422 kg ha
-1
) mean grain 

yield was obtained from three times weeded while the lowest 

mean (511 kg ha
-1
) obtained from weedy check. The treatments 

having higher weed frequency resulted in higher grain yield 

Grain yield increases with increasing weeding frequency. 

Grain yield per hectare was found to be affected 

significantly (p<0.05) by barley varieties. Significantly 

higher grain yield (1292 kgha
-1

) and 958 kgha
-1

 were 

recorded for variety HB-1307 and GOBE, while lower for 

CROSS 41/98 (764 kg ha
-1

), EH1493 (542 kgha
-1

) and the 

Local cultivar (792 kg ha
-1

). Local cultivars usually give low 

yields due to lodging and shattering problem [13]. This result 

agrees with the investigations of [14] who reported that high 

yield was characterized by medium plant height and high 

thousand kernel weight in Ethiopian barley genotypes. 

3.3. Biological Yield 

Main effect of weeding frequency and varieties 

significantly affect Biological yield of barley at (P<0.01) and 

(P<0.05), respectively (Table 2). Considerably higher (3878 

kg ha
-1

) biological yield was obtained from three times 

weeded but didn’t significantly differ from two times weeded 

(3133 kg ha
-1

). The lowest (1500 kg ha
-1

) biological yield 

was obtained from weedy check. These results indicated that 

weeding at different stages of the crop and weed had great 

influence on biological yield. The lowest biological yield 

which was recorded from weedy check was due to 

competition between crops and weeds for light interception, 

available nutrients and moisture for both straw and grain 

accumulation. Mizan [15] reported that increased biological 

yield of the crop was highly governed by the length of weed 

free period. Similarly, Shrestha [16] reported that the removal 

of weeds from crop at earlier time could boost the yield 

components and yield. 

The result of the study also demonstrated that biological 

yield was influenced by main effect of varieties. Variety 

HB-1307 produced the largest (3514 kgha
-1

) biological yield, 

followed by Local (2639 kg ha
-1

), GOBE (2486 kg ha
-1

), and 

EH1493 (2431 kg ha
-1

), while CROSS 41/98 resulted in low 

biological yield (1364 kg ha
-1

). The higher yielding varieties 

were found to have both greater biomasses. The result agrees 

with Yetsedaw [17] who reported genotypes variability in 

biomass yield of barley. 
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Table 2. Main effect of Varieties on yield and yield components of Barley as influenced by weeding frequency at Amuru 2016. 

Treatment Grain yield (Kg ha-1) Biological yield (Kg ha-1) Relative yield loss (%) 

Weeding Frequency 
 

  

Weedy check 511.1d 1499.99b 64.98a 

One time weeding 644.44c 2055.55b 53.16ab 

Two times weeding 899.98b 3133.33a 34.33b 

Three times weeding 1422.22a 3877.78a 0c 

LDS (0.05) 172.2 754.54 19.4 

Varieties 
 

  

HB-1307 1291.98a 3513.9a 37.17ab 

CROSS 41/98 763.88bc 2138.89b 44.85a 

GOBE 958.33ab 2486.1b 44.08a 

EH1493 541.55c 2430.6b 25.02b 

Local 791.65bc 2386.9b 35.28ab 

LSD (0.05) 385.39 843.8 22.03 

CV (%) 26.82 30.29 28.5 

Means in column followed by the same letter are not significantly different at 5% probability level 

Relative Yield Loss: The analysis of the result showed that 

weeding frequencies and varieties have significant (P<0.05) 

effect on relative yield loss (Table 2). The highest relative 

yield loss was occurred on weedy check (64.98%), followed 

by one times weeded n (53.16%) and two times weeded 

(34.33%) treatments. This result agreed with the work of 

Ologbon and Yusuf [18] among cultural weed control 

methods, hand weeding and hoeing can reduce weed 

emergence up to 80%, resulting in a 69% increase in wheat 

yield increment. The main effects of varieties showed highly 

significant (P<0.05) effect on relative yield loss of barley. 

Higher relative yield loss was occurred on variety CROSS 

41/98 (44.85%) and GOBE (44.08%) whereas the lower 

relative yield loss recorded on EH1493 variety (25.02%). 

Therefore, weeding frequency was more limiting factors than 

variety for food barley production at the test locations. 

4. Conclusion and Recommendation 

Based on the experimental field, more than fourteen weed 

species infested. Among them Setaria pumila, Snowdenia 

polystachya, Polygonum spp. and Chenepodium album etc. 

are the most dominant weed species in the study area. The 

main effect of weeding frequencies and varieties significantly 

influenced yield parameters of barley. Three times weeding 

was increased grain and biological yield, as well as decreased 

relative yield loss of barley due to weed. Of the four varieties 

tested in the experiment, the higher biological and grain 

yields were obtained from HB-1307 genotype of barley. 

Accordingly, three times weeding frequency at (20, 40, and 

60 DAS) was found the optimal weeding frequency which 

gave higher grain yield of barley. Hence, barley producing 

farmers in the study area can be advised to grow HB-1307 

variety with three times weeding frequency to increase barley 

production and productivity. 
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