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Weeds are one of the most important problems in onion (Allium cepa L.) production areas, since onion 
plants are poor competitors. This study was conducted in order to identify the weed species in onion 
fields in Cukurova Region, establish the effects of some herbicides on weeds and the yield of onion in 
reducing the existing phytotoxicity problem on onion plants between 2006 and 2007. A total of 105 weed 
species belonging to 30 families were identified in fifty onion fields that were surveyed. Top five species 
were found as Medicago polymorpha L., Convolvulus arvensis L., Avena sterilis L., Chenopodium 
album L. and Sinapis arvensis L. with 84, 74, 68, 66 and 66 frequencies (%), respectively. To determine 
the effects of herbicides on weeds and onion yield, the experiments were done in two different onion 
fields. Among the treatments, oxadiazon and oxyfluorfen provided a better control than pendimethalin 
and tepraloxydim on weed coverage and density, but oxyfluorfen caused phytotoxicicity on onion even 
at reduced doses. Weed-free plots gave the highest yield (16.2

a
 kg/m

2
) and were followed by oxadiazon 

(11.9
b
 kg/m

2
), oxyfluorfen (11.7

b
 kg/m

2
), pendimethalin (10.0

c
 kg/m

2
), tepraloxydim (9.6

c
 kg/m

2
) and 

weedy check (9.1
c
 kg/m

2
). Results, in which weed-free check caused 76.3% increase in the onion yields 

when compared with weedy checks, show that weed control is very important for onion production.  
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INTRODUCTION  
 
Onion (Allium cepa L.) belongs to the bulb crops, a group 
that includes onions (dry and green) belonging to the 
family of Alliaceae. It is one of the most important 
vegetable crops in the world with a total production of 
about 61 million tonnes (FAO, 2006). It is a condiment 
crop consumed fresh and dry as a spice. According to 
Turkish Statistical Institute, onion was produced as dry (2 
007 118 tons) and fresh (168 223 tons) in Turkey in 2008 
(TurkStat, 2008). 

Weeds are one of the main plant protection problems in 
onion fields. They compete with onions for light, nutrients, 
water, space and also host plants of several harmful 
insects and pathogens. Many researchers have reported 
that   onion  plants  are  poor   competitors  (Menges  and 
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Abbreviations: F, Frequency; GC, general coverage; SC, 
special coverage; GD, general density; SD, special density. 

Tamez, 1981; Dunan et al., 1996; Ozer et al., 1997; 
Kizilkaya et al., 2001; Ghosheh, 2004; Carlson and Kirby, 
2005; Qasem, 2006; Smith et al., 2008). This poor 
competitive ability with its initial slow growth and lack of 
adequate foliage makes onions weak against weeds 
(Wicks et al., 1973). Due to their slow growth (shallow 
roots and thin canopy), onion seedlings are poor compe-
titors with weeds. In addition, their cylindrical upright 
leaves do not shade the soil to block weed growth.  

Weed management methods best suited for an 
individual grower will depend on several factors such as 
present weed species, crop variety, stage of growth of 
the crop, weed species, labor costs and availability (Bell 
and Boutwell, 2001); but weed control predominantly 
depend on herbicide use since onion has less compe-
tition ability and are susceptible to mechanical practices. 
One of the undesirable results of herbicide use is phyto-
toxicity on onion plants. This is a common problem in 
Turkey, just like many countries. Therefore, this study 
was planned to determine the weed species in onion 
production areas covering Adana, Hatay and Mersin 
provinces and to see how the three registered  herbicides  
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Figure 1. Climatic data during the field experiments in Adana. 

 
 
 
and one unregistered herbicides, which are used in onion 
against weeds in Turkey, affect onion yield.  
 
 
MATERIALS AND METHODS 
 
Determination and identification of weed species 
 
The surveys were conducted on the way of onion production areas 
to determine the weed species in Adana, Hatay and Mersin 
between April and May, 2007. Surveyed fields were chosen rand-
omly by stopping at every 10 km. On each field, one m2 quadrants 
were placed four times randomly, while all weed species in quad-
rants were counted and their percentage coverage was identified. 
Totally, 50 onion fields were sampled during the surveys. The weed 
species were identified by using Flora of Turkey (Davis, 1965 - 
1989); the frequency (F), general coverage (GC), special coverage 
(SC), general density (GD) and special density (SD) of the weeds 
were individually calculated. The formulas were adapted from 
Odum (1971). 
 

 Frequency (%) (F) = Number of surveyed fields where a species 
where a species occurred / number of total surveyed fields X 100  

 

 General coverage (%) (GC) = Coverage of a weed species in surveyed 
weed species in surveyed fields / number of total surveyed fields 

 

 Special coverage (%) (SC) = Coverage of a weed species where a species 
(%) (SC) = Coverage of a weed species where a species occurred / number of total surveyed fields 

 
General density (plants/m2) (GD) = Number of each weed species in m

) (GD) = Number of each weed species in m2 / number of total surveyed fields  
 
Special density (plants/m2) (SD) = Number of each weed species 
where a species occurred in m2/number of total surveyed fields. 

Field experiment 
 
Adana is the biggest province in Cukurova Delta and this delta is 
the main agricultural land in Turkey. The herbicide efficacy studies 
were conducted in Adana between 2006 and 2007. The experi-
ments were done in two different onion fields, approximately 35 km 
apart from each other, to determine the effects of herbicides on the 
weeds and onion yield. The first one was conducted in Yuzbasi 
village and the second near Incirlik village in Adana. They were 
designed as six treatments and laid out in a completely randomized 
block design with four replicates. Mediterranean climate prevails in 
Adana, where mild rainy winters and hot dry summers are 
prevalent. However, the climatic datas were obtained from Turkish 
State Meteorological Service (Anonymous, 2007) (Figure 1). 

Summer drought places a great deal of stress on the local 
vegetation, with an average annual precipitation of 647 mm. 
Rainfall at those sites was inadequate for successful onion 
production. In extremity, there was no rainfall in December 2006, so 
in both experimental sites, sprinkler irrigation was practiced. The 
onion plots of 2 x 3 m2 were separated by one meter buffer area. 
The onion seeds of “Aki” cultivar at a seed rate of 1 kg/da were 
planted on November 10, 2006. Pest and disease control and 
fertilizer applications were performed as recommended. However, 
the experiments were completed on 24 May 2007, in both sites.  

The experiment treatments were weedy check (untreated until 
harvest), weed-free check (hand weeded continuously during the 
growing season until harvest) and four herbicides. All herbicides 
were applied post-emergence when onions were 3- to 5-true leaved 
stage in both locations. Oxadiazon is an unregistered herbicide for 
onion in Turkey, but is used in many countries. The application rate 
was 150 ml/da dose of commercial preparate. However, oxyfluor-
fene, pendimethalin and tepraloxydim are registered herbicides in 
Turkey. Oxyfluorfene was applied as 20+20 ml/da (two applications 
with two weeks interval), while pendimethalin (300 ml/da) and 
tepraloxydim (100 ml/da) as commercial doses. All herbicides were 
applied using a pressurized CO2 pack back sprayer equipped with a 
hand hold boom with four flat fan 8002 nozzle tips.  
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Table 1. Weed species, their frequencies and densities in onion fields of Cukurova (more than 20% frequencies were presented). 
 

Weed species Frequency (%) GC (%) SC (%) GD (plant/m
2
) SD (plant/m

2
) 

Medicago polymorpha L. 84.00 2.14 2.55 0.35 0.72 
Convolvulus arvensis L. 74.00 1.76 2.38 0.51 0.97 
Avena sterilis L. 68.00 1.74 2.56 2.38 5.40 
Chenopodium album L. 66.00 1.40 2.12 0.48 1.09 
Sinapis arvensis L. 66.00 2.24 3.39 0.16 0.50 
Cyperus rotundus L. 48.00 0.64 1.33 0.54 3.00 
Amaranthus retroflexus L. 46.00 0.72 1.57 0.69 2.46 
Silybum marianum (L.) Gaertn. 44.00 0.70 1.59 0.02 0.25 
Matricaria chamomilla L. 42.00 0.52 1.24 0.06 0.75 
Lolium perenne L. 38.00 0.46 1.21 0.48 3.39 
Capsellabursa-pastoris (L.)Medik. 34.00 0.40 1.18 0.06 0.50 
Anagallis arvensis L. 32.00 0.42 1.31 0.09 0.90 
Xantium strumarium L. 32.00 0.40 1.25 0.28 1.40 
Fumaria officinalis L. 30.00 0.36 1.20 0.08 0.75 
Malva sylvestris L. 30.00 0.50 1.67 0.04 0.35 
Polygonum aviculare L. 30.00 0.32 1.07 0.09 0.85 
Stelleria media (L.) Vill. 30.00 1.00 3.33 0.08 0.54 
Poa annua L. 28.00 0.28 1.00 0.12 2.88 
Solanum nigrum L. 28.00 0.74 2.64 0.68 3.40 
Sonchus asper (L.) Hill. 28.00 0.38 1.36 0.02 0.38 
Galium aparine L. 26.00 0.46 1.77 0.04 0.67 
Vicia sativa L. 26.00 0.44 1.69 0.07 0.65 
Digitaria sanguinalis L. 24.00 0.24 1.00 0.08 3.75 
Papaver rhoeas L. 24.00 0.36 1.50 0.03 0.63 
Sorghum halepense L.  24.00 0.34 1.42 0.43 3.04 
Carduus nutans L. 22.00 0.24 1.09 0.01 0.25 
Chenopodium murale L. 22.00 0.38 1.73 0.29 2.85 
Lactuca serriola L. 22.00 0.22 1.00 0.01 0.25 
Amaranthus hybridus L. 20.00 0.20 1.00 0.05 0.63 
Rumex crispus L. 20.00 0.22 1.10 0.01 0.25 
Senecio vernalis Waldst. & Kit. 20.00 0.22 1.10 0.01 0.25 
Sonchus oleraceus L. 20.00 0.22 1.10 0.01 0.25 

 

 GC: General coverage, SC: special coverage, GD: geneal density, SD: special density. 
 
 
 

The herbicides were applied with 30 litres of water per da, in 
which they were pressurized to 30 psi. The weather conditions at 
the time of applications were clear skies with no wind and air 
temperature at 20°C.  

Visual weed and crop injury observation were recorded after 
treatment applications at various intervals. During experiments, 
weed numbers were counted as one m2 permanent quadrates per 
plot. Onions were harvested by hand using a small hand-hoe. Fresh 
weights of onion bulbs were recorded after harvest for a four m2 
quadrate from each plot. Data on onions and weed growth were 
recorded and subjected to an analysis of variance (ANOVA), and 
mean separation was done using Duncan at P ≤ 0.05. 
 
 
RESULTS  
 
Weed species in onion fields 
 
The surveys resulted in 105  weed  species  belonging  to 

30 families in onion fields. According to the weed species 
included, the top three largest families were found to be 
Asteraceae (17), Poaceae (14) and Fabaceae (9). Of all 
these species, 57 were displayed with a frequency of 
more than 20% (Table 1). The top five species were 
found as Medicago polymorpha L., Convolvulus arvensis 
L., Avena sterilis L., Chenopodium album L. and Sinapis 
arvensis L. with 84, 74, 68, 66 and 66 observation fre-
quencies (%), respectively.  

Based on the general coverage, the top five weed 
species were found as: S. arvensis L. (2.24%), Medicago 
sativa L. (2.14%), C. arvensis L. (1.76%), A. sterilis L. 
(1.74%) and C. album L. (1.40%), while based on the 
special coverage, the top five weed species were found 
as: Phalaris paradoxa L. (4.43%), Phalaris minor Retz 
(3.50%), S. arvensis L. (3.39%) Stelleria media (3.33%) 
and    Solanum    nigrum    L.    (2.64%)    (Table 1).  Both  
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Figure 2. Effects of herbicides on weed cover (left) and density 
(right) in the first experimental area (Yuzbasi Village).  

 
 
 
experimental fields were mostly infested with broadleaf 
weeds. The weeds recorded in the first experimental field 
were Amaranthus retroflexus L., Xanthium strumarium L., 
S. media (L.) Vill. and Lamium amplexicaule L.; and in 
the second experimental field, Silybum marianum (L.) 
Gaertner, S. arvensis L., S. nigrum L. and Setaria 
verticillata (L.) P.B. were observed as the most dominant 
weed species.  
 
 
Effects of some herbicides on onion yield 
 
S. nigrum and S. verticillata were recorded as the 
dominant weed species in the first experimental area 
(Yuzbasi village) and X. strumarium, S. media and L. 
amplexicaule were common in the second experimental 
area (Incirlik village) before herbicide application. 

 
 
 
 

Eight weeks after herbicide application, the data (May 
30th, 2007) were recorded and evaluated to see the 
effects of herbicides on weed cover and density in 
permanent quadrates in each plot of the onion fields. In 
the first experimental area (Yuzbasi village), weedy check 
had the most weed cover as expected. Oxadiazon and 
oxyfluorfen showed the best effects on weed cover and 
density (Figure 2). There was no statistical difference 
between the two herbicides; however, phendimethalin 
and tepraloxydim were not different in statistical mean.  

The data belonging to eight weeks after herbicide 
application (May 30th, 2007), showed similar effects. In 
the second experimental area (Incirlik village), oxyfluorfen 
was the best herbicide controlled weeds (Figure 3).  
Oxadiazon provided adequate weed control following 
oxyfluorfen and they were not statistically different in 
terms of weed cover.   

The comparison of the yields obtained from the different 
herbicides (weedy check and weed-free controls) are 
presented in Table 2.  

The best control resulted from the weed-free (16.2a 
kg/m2) plot followed by oxadiazon (11.9b kg/m2) and 
oxyfluorfen (11.7b kg/m2). However, other two herbicides 
treatments did not provide adequate weed control and 
thus, had reduced yields due to weed competition. 
Results, in which weed-free check caused 76.3% increase 
in the onion yields when compared with weedy checks, 
followed by oxadiazon (30.1%), oxyfluorfen (27.8%), 
pendimethalin (9.3%) and tepraloxydim (4.6%), showed 
that weed control is very important for onion production.  
 
 
DISCUSSION 
 
Onion is one of the most sensitive crops to weed 
competition. In onion growing areas in Cukurova Region, 
105 weed species belonging to 30 families in onion fields 
were recorded. Mennan and Isık (2003) reported invasive 
weeds (23 species in the first survey and 87 species in 
the second survey) in onion and compared the last 25 
years survey results in Amasya province in Turkey. 
These results indicated that weeds are one of the most 
important plant protection problems in onion fields of 
Turkey. Family Asteraceae, Poaceae and Leguminosae 
are found to be the largest families in this study. These 
three families already contain too many weed species in 
Turkey. Depending on agricultural practices and abiotic 
factors, weed flora can be changed in the future, since it 
is dynamic. 

Mainly, chemical control is applied against weeds in 
onion producing areas in Turkey, but possible phyto-
toxicicity on onion is also a main problem in Turkey. In 
this study, commercially recommended dose of herbi-
cides were applied to two different onion fields. Reduced 
dose of oxyfluorfen provided a good weed control, but 
also was phytotoxic to onion. As a result, commercial 
dose of oxyfluorfen should be revised to reduce phyto-
toxicicity. Oxadizon is the second  herbicide  that  can  be  
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Figure 3. Effects of herbicides on weed cover (left) and density 
(right) in the second experimental area (Incirlik Village). 

 
 
 

Table 2. Onion bulb yields in the experiments. 
 

Treatment 
The first experiment 

(Yuzbasi) (ton/da) 

The second experiment 

(Incirlik) (ton/da) 

Average 

(ton/da) 

Oxadiazon 12.59 ± 0.954 11.26 ± 0.905 11.93 ± 0.937b 
Oxyfluorfen 12.98 ± 0.758 10.47 ± 0.916 11.72 ± 1.777b 
Pendimethalin 10.92 ± 0.566 9.11 ± 0.617 10.01 ± 1.278c 
Tepraloxydim 10.36 ± 0.850 8.81 ± 0.219 9.58 ± 1.096c 
Weedy check 9.88 ± 0.444 8.46 ± 0.681 9.17 ± 0.999c 
Weed-free 16.40 ± 0.613 15.94 ± 0.429 16.16 ± 0.323a 

 

*The data in a column followed by the same lower case letter are not significantly different, P ≤ 0.05, ANOVA with 
Duncan’s multiple-range test. 

 
 
 
recommended, because the other herbicides used in 
experimental fields caused no phytotoxicity on onion 
plants. Similarly, Ahmed et al. (1994), Ghaffoor (2004) 
and Khohlar et al. (2006) reported that oxadiazon and 

pendimethalin did not produce any crop reaction on onion 
seedlings. Zubair et al. (2009) recommended phendi-
methalin as pre-emergence to control weeds. 

The   best   recommendation   for   onion   weeds   was 



 

7042         Afr. J. Biotechnol. 
 
 
 
integrated in weed management methods, because in 
small scale onion fields, weeds could be removed by 
hand weeding. Also, crop rotation, proper herbicide 
application and herbicide rotation should be used in onion 
fields.  
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