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Introduction 
The main characteristic of a substitutive expriment is that the proportions of two species in 
mixture are varied while the overall densitiy the two species is maintained constant - a 
replacement series (de Wit 1960). Convolvulus arvensis is a vining perennial plant with 
adventitious buds on its root sytem, reproducing both vegetatively and to a lesser extent by 
seeds. C. arvensis is one of the most serious weeds infesting 32 crops in 44 countries, and it is 
listed as one among the 10 most serious weeds in the world. In Hungary, C. arvensis is 
considered to be the fifth most important weed in maize, although its percentage cover has 
decreased to previous years. 
In our experiments competition between maize and C. arvensis was studied in a replacement 
studies. 

Methods 
Pot experiments under glasshouse conditions were set up in order to study crop-weed 
competition in a replacement studies. Plastic pots (45 cm in diameter) were filled with a soil 
mixure of sand (pH, 6.96, humus, 0.7 %): peat (pH, 6.78, humus,9.98 %) in a ratio of 1:1 in 
spring of 2004 year. Seeds of maize and C. arvensis were sown in pots. The following 
treatments (each in four replicates) were applied: 

a, maize 100% (6 plants pori) 
b, maize 66.6% (4 plants pori) + C. arvensis 33.3% (2 plants pori) 
c, maize 33.3% (2 plants pori) + C. arvensis 66.6% (4 plants pori) 
d, C. arvensis 100% (6 plants pori) 

Sixty eight days after sowing dry weight of shoots and roots were measured and NPK content 
was also determined. The nitrogen (N), phosphorus (P) and potassium (K) content was 
determined after destruction with sulphuric acid by a photometer. K content was determined 
by a flame photometer. 
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Results and discussions 
Intraspecific competition between maize plants was strong, because biomass production 
considerably enhanced, as maize proportion decreased in the mixtures. It was well expressed 
both in the enhanced root and shoot dry weight. Opposite to this, the biomass production of C. 
arvensis was the highest, when plants were grown alone in pots. When C. arvensis and maize 
were grown together in pots, considerable reduction in shoot and root dry weight of C. 
arvensis had been observed (Fig. I ). 
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Fig.l. The changing of maize and C. arvensis dry weight in replacement studies. 
Maize:CONAR proportion (a, 6:0; b, 4:2; c, 2:4; d, 0:6) 

Shoot:root ratio of plants did not change considerably in mixures, but was four times higher in 
maize plants, as compared to that of C. arvensis (4.35:1, 4.35:1, 4.27:1 for maize and 1.33:1, 
1.63: I, 1.11: I for C. arvensis by a, b, c and d treatments, respectively). It confirms the 
statement of Weaver and Riley (1982), suggesting that competitive abiliy of C. arvensis is due 
largely to its extensive root system, whreby competition for water and nutrients is especially 
intense. 
The changing of NPK content of maize and C. arvensis can be seen in Tab. 1-3. Higher 
changes in NPK content of C. arvensis shoots and roots had been observed as the proportion 
varied in the mixtures, as compared to those of maize. Maize contributed to a greater extent to 
the total NPK content of plants in a pot, than C. arvensis. It can be explained by the higher 
biomass production of maize. Its whole biomass production in a pot more or less remained 
constant, indepedently of proportion in the mixtures. Oppostite to this, the higher the C. 
arvensis proportion the greater its biomass production (Fig.2). 
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a . e c angIng In Tb 1 Th h 'N f I content 0 Plants 
N(%) N (g pot" ) Total 

N (g 
POt"I) 

Treat- Maize C. arvensis Maize C. arvensis 
ments Shoot Root Shoot Root Shoot Root Shoot Root 
a 2.25 2.07 - - 0.57 0.12 - - 0.69 
b 2.36 2.13 3.79 4.06 0.52 0.10 0.015 0.01 0.645 
c 2.14 2.41 3.32 3.77 0.51 0.13 0.03 0.02 0.69 
d - - 3.78 2.55 - - 0.21 0.13 0.34 
LSDs% 0.34 0.59 0.351 0.12 0.096 0.037 0.032 O.oI5 
Malze:CONAR proportion (a, 6:0; b, 4:2; c, 2:4; d, 0:6) 

a . e c angIn~ Tb2Th h . P In f I content 0 . pants 
P(%) P (g pot" ) Total P 

(g pot" 
I) 

Treat- Maize C. arvensis Maize C. arvensis 
ments Shoot Root Shoot Root Shoot Root Shoot Root 
a 0.22 0.16 - - 0.055 0.009 - - 0.064 
b 0.2 0.12 0.15 0.14 0.043 0.006 0.0006 0.0004 0.05 
c 0.13 0.16 0.20 0.19 0.036 0.0088 0.002 0.0011 0.047 
d - - 0.27 0.17 - - O.oI5 0.009 0.024 
LSDs% 0.057 0.006 0.04 0.023 0.013 0.001 0.003 0.001 
MaIze:CONAR proportIOn (a, 6:0; b, 4:2; c, 2:4; d, 0:6) 

Tab. 3. The changing In K content of plants 
K(%) K (g pot" ) Total 

K (g 
POt"I) 

Treat- Maize C. arvensis Maize C. arvensis 
ments Shoot Root Shoot Root Shoot Root Shoot Root 
a 3.73 1.84 - - 0.95 0.1 - - 1.05 
b 3.30 1.52 2.8 2.40 0.73 0.076 0.011 0.007 0.824 
c 3.36 2.08 3.61 1.93 0.79 0.11 0.037 0.012 0.949 
d - - 4.52 2.20 - - 0.25 0.11 0.360 
LSDs% 0.78 0.55 0.117 0.173 0.15 0.025 0.014 0.012 
MaIze:CONAR proportIOn (a, 6:0; b, 4:2; c, 2:4; d, 0:6) 

Conclusions 
Higher biomass production of maize suggests, that its development is faster at the beginning 
of vegetation period, therefore maize has better competitive ability in maize - C. arvensis 
mixtures in the early competition as compared to C. arvensis. More detailed and exact 
conclusions could be obtained from field competition studies (plot experiments), where the 
development of plants could be observed during the whole vegetation period (Hadi 2004, 
Pakurar et al. 2004). From the results of replacement studies different competition indexes can 
be also calculated. On the basis of these values the competitive ability of different plant 
species can be easily compared (Harper 1977). 
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Fig. 2. Biomass production of maize and C. arvensis in substitutive experiments 
Maize:CONAR proportion (a, 6:0; b, 4:2; c, 2:4; d, 0:6) 
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