
UNIVERSITY OF PANNONIA GEORGICON FACULTY 

INSTITUTE FOR PLANT PROTECTION 

 

 

DOCTORAL SCHOOL OF CROP PRODUCTION AND HORTICULTURE SCIENCES 

 

HEAD OF SCHOOL: 

DR. GÁBORJÁNYI RICHARD, DSC 

 

 

 

EFFECT OF AGROTECHNICAL FACTORS TO CROP PLANTS AND 

WEEDS  
 

 

 

THESIS OF (PHD) DISSERTATION  

 

 
WRITTEN BY 

KISMÁNYOKY  ANDRÁS 

 
LEADING PROFESSOR 

DR. LEHOCZKY ÉVA, DSC 

 
CONSULTANT 

DR. NÉMETH TAMÁS, DSC 
HAS FULL MEMBER 

 

 

 

KESZTHELY 

 

2010 



PRELIMINARIES AND AIM OF THE RESEARCH WORK 

 

The purpose of this research project was the examination of the correlation between 

the various fertilizing and cultivation methods and the growth of weeds under the climatic and 

soil conditions of Western Transdanubia. During our weed survey we examined the effect of 

the different soil cultivation and manuring methods on the composition of weed flora, the 

percentage of weed cover, as well as, the dry matter weight of the crop and weed production. 

The examinations and the weed surveys were carried out from 2005 to 2008 based on bi-

factorial cultivation and manuring experiments in clay washed brown forest soil. After the 

completion of the research and the achievement of its objectives we summarized the multiple 

points of our thesis and based on that we can conclude that the purposeful fertilization and 

more specifically manuring will enhance the growth of crops and increase their ability to 

suppress the development of weeds. Sustainable agricultural development can be guaranteed 

but the substitution of tilling with other methods of simpler soil cultivation will require 

appropriate changes in weeding methodology. Instead of traditional weeding practices it is 

time for practical applications of the results of scientific observations. 



MATERIALS AND METHODS 

 

Soil tillage long-term experiment 

The study was carried out in Keszthely, in the soil tillage experiment in 2004-2008. The long-

term experiment was set up on a Ramman - type brown forest soil (Eutric cambisol). In this 

experiment are different cultivation methods: no-till drill, disk tillage, conventional tillage 

(ploughing) and five increasing N dosis. The bi-factorial trial was arranged in split plot design 

with four replications. Treatment A, cultivation method: conventional tillage (ploughing), no-

till drill, disk tillage. Treatment B, N kg/ha-1: N0 - N4 (0; 120; 180; 240; 300). All plots 

received a blanket application of 100 kg P2O5 ha-1 and 100 kg K2O ha-1.  

Size of plots: „A”plots 435 m2; „B”plots 87m2
. Crop rotation: winter wheat – winter wheat – 

maize – maize. There was no weed killing until our investigation. The weed surveys were 

made with Balázs - Ujvárosi coenological method (Reisinger 2001).  

 

International organic and unorganic N fertilizer long-term field experiment, 

(ILTE/IOSDV). 

The long-term fertilization experiment was set up in 1983 in Keszthely, Hungary. The bi-

factorial trial was arranged in split plot design with three replications. Size of plots: 48m-2 

(6m x 8m). Crop rotation: maize (M) -winter wheat (WW) -winter barley (WB). Factor A: 

nutrients: a1 NPK; a2 NPK+35 t/ha FYM (worked in by plow in maize). Factor B: N kg⋅ha-1 

N0-N4, in all treatments: 100kg P2O5 ha-1 & 100kg K2O ha-1. 

 

Experimental research 

In the experiment was no weed control until sampling time, so the weediness in maize and 

winter wheat under the influence of different fertilizers and soil tillage systems and doses of N 

could be studied. For the weed survey the Balázs-Ujvárosi method was applied. 

In the experiments after the weed survey, all plants of every weed species from each plot were 

collected. The sample area was 1m2. Aerial parts of plants were collected. The fresh and dry 

matter weight was measured. Furthermore five pieces maize and 1 running meter wheat per 

plot were sampled per plot. In the corn experiment the cover method was used. We wanted to 

compare with that of the area of herbicide and non-herbicide treatment in which differences 

arise in the dry matter weight of maize and grain yield. In the soil tillage experiment the 

weeds on the 2 m2 of covered area was picked up in July. The weed collection after the corn 

samples was collected also. The covered part of the plot were collected 3 pieces, the herbicide 



treated plot were 5 pieces. In fertilization experiment, the weeds of the total covered area 

(4m2) were collected. The weeds after the corn samples were collected. The covered part of 

the parcel were 3 pieces of maize, the herbicide treated plot were 3 pieces too. The corn cobs 

were collected before harvesting. In the soil tillage experiment the cobs were collected from 

the weedy and the weed free part of the covered 4 m2. In the fertilization experiment 2 corn 

rows in the middle of the covered 4 m2 were collected. The weight of the samples was 

measured.  



NEW SCIENTIFIC RESULTS 

 

1. During our weed survey in long-term cultivation experiment we examined the effect of the 

different soil cultivation methods over several years based on the results we found, that in 

maize experiment, the rate of weed cover is 12% of tillage plow, 26% of disc shallow 

cultivation and 36% of the no-till treatment. The weed cover decreased the effect of tillage 

depth. The T4 weeds were characterized by the dominance of species that are sorted by year 

and vary according to tillage method. By the shallow- and no tillage method, the uptake was 

characteristic of monocot weeds. 

2. The shoot weight of maize was about 30% less in July in the shallow- and no-till 

cultivation methods, like the plowed treatment. Plowing resulted, higher crop than the shallow 

(92%) cultivation or the no-till (86%) cultivation method. In July without weed control in 

maize aboveground biomass weight fell by 60% compared to the herbicide-treated. 

3. Found in long-term cultivation method experiment, winter wheat in the plowing and disc 

tillage method between the grain sizes has no significant difference. No-till treatment 

compared to the former treatments was significantly lower yields obtained.  

4. In spring, all weed cover of winter wheat share the T4 weeds by 33%, the T1 16% and the 

G3 weeds14%. The most dominant weed species were: Bilderdykia convolvulus, Veronica 

hederifolia and Stellaria media. The tillage methods under the dominance of certain species 

were not significant differences. The cover of weeds and dry matter production by plowing it 

was for the least, between disc tillage and no-till methods the differences were negligible.  

5. Winter wheat experiment, N fertilizer doses increased weed mass up to 50-100 kg N / ha 

doses compared to the control. The higher doses of nitrogen reduced the mass of weeds. 

Purposeful fertilization will enhance the growth of crops and increase their ability to suppress 

the development of weeds. 

6. The manuring method experiment, for maize the weed cover in farm yared manure 

treatment were substantially higher than the other two versions (NPK 11,6%; NPK + FYM 

20,8%; NPK + straw + green manure  8,4%). All three fertilization treatments, T4 and G3 

weeds occurred far.  

Abutilon theophrasti’s weed cover of the plots farm yard manure was outstanding. The ability 

to suppress weeds of Oil radish is verifiable as green manure treatment. Our results, in crop 



rotation the effect of farm yard manure the number of weeds increased. Green manure has 

ability to suppress weeds, that only in given year demonstrable. Aftermath isn’t demonstrable. 

7. We proved the effect of N treatments to the weedness of maize in spring, increasing doses 

of N parallel decreased the weed cover. The biomass production of maize grown in parallel 

with the training dose of N 210 kg N/ha up to, which is probably has an increasing effect to 

the competitive ability of maize.  

8. We stated, during the first week of July the dry matter weight of weedy maize were 44% 

less than the herbicide-treated maize. This adverse effect is manifested in the grain yield. The 

harvest weight of non-herbicide treated maize was 23% less than the herbicide-treated maize.  

9. In the case of winter wheat the weed cover was less than maize. Between the three of the 

fertilization system, as main factors (NPK; NPK + FYM; NPK + straw + green manure) there 

was practically no difference. Purposeful difference was determined in weed biomass weight, 

despite similar weed cover values. The dry matter weight of weeds were around three times 

compared to parcels received only fertilizer in the green manure treatment. 

10. The weed cover of winter wheat was increased up to 150 kg N/ha doses. The higher 200 

kg N dose reduced the weed cover. The mass of weeds has a similar change, it increased up to 

100 kg N/ha, compared to N0. Higher doses of N have not been a purpose increase. The 

winter wheat shoot weight steadily increased up to a maximum 200 kg N/ha doses. The larger 

order of magnitude biomass weight of winter wheat confirmed a stronger competitive ability. 

Despite the positive effect of N treatments, it can stated, that comparison the biomass 

production of wheat and the weeds, the biomass weight of weeds are less than 9%. 

11. The T1-T2-T4 belonging life group weeds were responsible for the weedeness of winter 

wheat weeds in fertilization experiment. These are among the highest rates of Veronica 

hederifolia, Stellaria media were present. Among the perennials Cirsium arvense’s cover was 

a purposeful. There was not appreciable difference between the fertilization treatments of 

winter wheat occurring weed species composition. 
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