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Abstract  
Cirsium arvense is difficult to control and mechanical control may result in yield loss or 
nutrient leaching. Growing a competitive crop such as grass clover has earlier been 
seen to reduce the infestation. This paper describes a test of different competitive 
crops (oilseed rape and fibre hemp) comparing the infestation with that occurring with 
one or two years of grass clover. Oilseed rape did not grow well and was not very 
competitive, while C. arvense infestation was reduced the year after growing fibre 
hemp or grass-clover. 

Introduction  
Cirsium arvense (Canada t histle) i s a pr oblem i n or ganic farming i n D enmark and 
many ot her c ountries. C. arvense causes y ield l oss i n many c rops ( Donald &  K han 
1992) and the perennial weed is difficult to control. One control method is to carry out 
stubble cultivation after harvest. While this is the traditional way to control C. arvense 
in Denmark, results from a crop rotation experiment indicated that stubble cultivation 
did not reduce the C. arvense infestation more than growing a catch crop in the 
autumn (Rasmussen et al. 2005). I n addi tion, t his type of m echanical c ontrol m ay 
result in loss of nutrients. In the same experiment there was a tendency towards lower 
C. arvense infestations in a crop rotation with one year grass-clover as green manure, 
than i n a r otation without grass-clover. However, i n an ar able c rop rotation, growing 
grass-clover m ay r esult i n l ower t otal y ield f or t he whole rotation, due t o t he gr ass-
clover not  bei ng a c ash c rop. T hus, i t would be i nteresting f or or ganic f armers w ith 
arable rotations if they could grow a c rop which was competitive against C. arvense, 
but at the same t ime gave a marketable yield. Fibre hemp is used for clothes and i s 
becoming i ncreasingly r elevant, especially f or or ganic he mp. Seed hem p, w hich i s 
probably as  c ompetitive as  f ibre hem p, i s r elevant as  oi l and pr otein f eed, which i s 
needed f or av oiding f eedstuffs of f oreign and/or non -organic origin. This paper  
describes a test of the effect of two competitive crops (oilseed rape (Brassica napus) 
and fibre he mp ( Cannabis sativa)) against one or  t wo y ears o f grass-clover on t he 
infestation with C. arvense. 

Materials and methods  
In pl ots, that had been run w ithin a crop rotation experiment on a s andy loam at 
Research Centre F lakkebjerg (annual precipitation 600 mm) in Denmark since 1997 
(Rasmussen et al. 2006), a t est of di fferent competitive c rops was carried out . From 
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1997 – 2004, t he plots were i n t he rotation: 1) spring bar ley with undersown grass-
clover, 2) one y ear of  gr ass-clover, 3) winter w heat followed by  c atch crop and 4) 
sugar beets. Each crop was grown every year with two replicates. The rotation f rom 
2004 can be s een in table 1. At the start of the test, the plots were in different crops, 
according to t he c rop r otation, see t able 1.  From 1997 to 200 4 C. arvense had 
developed f rom a negl igible to a problematic level. During this period, the only weed 
control of C. arvense carried o ut w as t hat a t ant hesis of  t he cereals, al l v isible 
C.arvense plants in the pl ots w ere pul led out . A t this t ime, t hey were c ounted and 
weighed. From 2005 t o 2008,  s tubble cultivation was carried out  once or  twice af ter 
winter wheat ( or oat s) bef ore the c atch crop w as s own, and af ter pot atoes. N o C. 
arvense plants were pul led out  i n t he gr owing s eason. In field 1 , oi lseed r ape w as 
sown at 24 c m row di stance in August 2008.  Row cultivation was carried out  i n t he 
end of  September and i n t he m iddle of  April 2009. I n March 2009,  pel leted chicken 
manure c orresponding t o 30 kg N  ha-1 was appl ied, and  i n the middle of  A pril, pi g 
slurry corresponding to 98 kg N ha-1 was applied. After harvest, no stubble cultivation 
was c arried out , and v olunteer oi lseed r ape was l eft to gr ow. Due t o a  dr y aut umn, 
very few emerged. In field 2 and 3, grass clover was left to grow for one year (2009) 
and two years (2008 and 2009), respectively. The plots were moved twice, once in the 
beginning of June, where the crop was removed, and once in the beginning of August, 
where the crop was left on the plot. In field 4, pig slurry corresponding to 98 kg N ha-1 
was applied in the middle of April 2009. Fibre hemp was sown in the end of April at 12 
cm row di stance. Weed har rowing was carried out  i n t he m iddle of  May. The hem p 
grew to a height of > 2 m. It was harvested in the middle of September, and no stubble 
cultivation was carried out. All plots were ploughed in the end of  November 2009.  In 
2010, they were al l sown with spring bar ley in the end o f April. In fields 1 and 4 p ig 
slurry corresponding to 72 kg N ha-1

During 2009,  C. arvense was monitored in the test plots by counting, cutting, drying 
and weighing in 2-4 quadrates 0.25 or 0.5 m

 was applied prior to sowing.  

2 during and/or after the growing season 
of the crops. When cutting and weighing, the crop was also cut and weighed. In 2010, 
all C. arvense plants i n the plot were counted, and 4  quadrates of 0.5 m2

 

 were cut, 
split into crop, C. arvense and other weeds, dried and weighed. The spring barley 

Tab. 1: Crop rotation in the four treatments from 2004-2010. 

Year Field 1 Field 2 Field 3 Field 4 
2004 Sugar beets S. barley Grass-clover W. wheat + 

catch crop 
2005 S. barley Grass-clover Potatoes S. oats + 

catch crop 
2006 Grass-clover Potatoes W. wheat + 

catch crop 
S. barley 

2007 Potatoes W. wheat + 
catch crop 

S. barley Grass-clover 

2008 W. wheat + 
catch crop 

S. barley Grass-clover Potatoes 

2009 W. oilseed 
rape 

Grass-clover Grass-clover Hemp 

2010 S. barley S. barley S. barley S. barley 



 

 

was harvested i n two subplots of each app.  21 m2

Results  

 and weighed. Statistical analysis 
was carried out using GLM of SAS (SAS Stat, 2007) where all the measured variables 
were dependent on the crop. 

Oilseed r ape nev er bec ame a v ery c ompetitive c rop and a  l ot o f C. arvense plants 
were seen during the growing season. Compared to the corresponding rotation, where 
the c rop was spring bar ley i n 2009, t here were almost 4 times as many C. arvense 
plants in the oi lseed rape (data not shown). After harvest, the volunteer oi lseed rape 
did not establish well, and the C. arvense plants left in the field had a good chance to 
grow. Fibre hemp grew very fast to above 2 m height and the few C. arvense plants in 
the crop withered away. No C. arvense plants were found in the field after harvest or 
later in the autumn. The plots with first and second year grass-clover had a low 
amount of C. arvense plants during the whole season. There were significantly more 
C. arvense plants i n oi lseed r ape i n J une 2009 t han i n any of  t he ot her c rops, see 
table 2. In the spring bar ley grown i n 2010, there were also significantly more C. 
arvense plants in the plots, where oilseed rape had been g rown the year before, see 
table 2. 

There was no s ignificant difference between the biomass of C. arvense at any of the 
harvest times, even though there were tendencies for more C. arvense biomass in the 
plots with oilseed rape in 2009 than in the other treatments, see table 2. There was a 
tendency for the C. arvense plants in the spring barley to be shorter, in the plots where 
fibre hemp had been grown in 2009, but this was not significant. There were no 
significant differences between the yield of the spring barley in the plots with different 
pre-crops.  

Tab. 2: C. arvense number, weight and length at different times during the 
experiment 

Crop 
2009 

C. arvense,  
no. m

C. arvense,  
-2 g m

C. arvense,  
-2 mean length in cm 

June 
2009 

July 
2010 

Nov. 
2009 

July 
2010 

July 2010 

Oilseed 
rape 

14.5 49.0a 21.8a 453.8a 33.2a 

Fibre 
hemp 

a 

1.3 5.3b 0b 61.8a 17.7a 

1

a 

st 0.3 year 
grass-
clover 

6.5b 2.3b 110.2a 32.8a 

2

a 

nd 0.1 year 
grass-
clover 

7.3b 1.1b 72.1a 34.8a 

Results within the same column with the same letter are not significantly different at 
P<0.05. 

a 

 

 



 

 

Discussion  
The test of different crops confirmed that the competitiveness of a crop in one season 
had an ef fect on t he i nfestation with C. arvense in t he ne xt season. We had ear lier 
seen t hat one y ear o f grass-clover c ould r educe t he i nfestation compared to a  c rop 
rotation w ithout gr ass-clover (Rasmussen et al. 2005), but t he results f rom t his 
experiment di d not indicate t hat two y ears of  gr ass-clover r educes t he C. arvense 
infestation more than one y ear. A very competitive crop such as f ibre hemp reduced 
the C. arvense infestation as  much as  gr ass-clover. Even t hough we f ound n o 
significant differences between biomass of C. arvense in and after the different crops, 
there was the same tendency as in the number of C. arvense plants. Since there were 
only t wo r eplicates, t his could be  par t of  t he r eason w hy t here were no s ignificant 
differences despite h igh di fferences i n the means. In an organic rotation with arable 
crops, where grass-clover may be a non-cash crop, growing a competitive crop which 
can r educe t he C. arvense infestation, but  al so be s old, c ould be interesting. Since 
mechanical weed control may either cause yield loss or be very labour intensive 
(Graglia 2006) this could be an interesting alternative for organic arable farming. 

Conclusions  
Further w ork us ing c ompetitive c rops as  a w ay of  managing C. arvense should be  
carried out, since this work was only a small test. However the results indicate that in 
an or ganic ar able r otation, competitive crops s uch a s gr ass-clover o r fibre he mp 
reduce t he C. arvense infestation c ompared t o l ess c ompetitive c rops, i n this c ase 
oilseed rape. If the volunteer oilseed rape had been better established or had manure 
applied in the autumn, oilseed rape could possibly also have been a competitive crop. 
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