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Abstract: The effect of weed control (interrow 
cultivation with and without hoeing - untreated 
control and seven herbicide mixtures) in tobacco 
fields was evaluated on three types of soil in 
Croatia during 2001-2003. The total weed biomass 
was significantly higher (P<0.01) in all localities 
in 2002 that was more humid than the extremely 
dry 2003. In untreated control the dominant species 
in the total weed biomass were the annual grass 
weed Echinochloa crus-galli (L.) PB. with 75% on 
sandy loam (SL), 25% on pseudogleyic (P), and the 
smallest share of 9% on eutric cambisol (EC). 
Dominant annual broad-leaved weeds were 
Amaranthus retroflexus L., Chenopodium album L., 
Portulaca oleracea, Polygonum lapathifolium L. on 
(SL), and on (EC) among the most abundant weed 
populations were Ambrosia artemisiifolia L., 
Abutilon theophrasti Med. and perennial species 
Sorghum halepense (L.) Pers. and Convolvulus 
arvensis L. Herbicide variants 1, 2, 3, 4, 6, and 7 
reduced well (84-99.6%) the biomass of the annual 
grass weeds Echinochloa crus-galli (L.) PB. and 
Setaria glauca (L.) PB. The efficacy of herbicide 
mixtures in reducing the biomass of annual broad-
leaved weeds varied more significantly in different 
localites and years of investigation (58-98.7%). 
Regarding the total efficacy in reducing the total 
weed biomass, the herbicide variants were ranked 
as follows: 1, 7, 3, 2, 4, 6 and 5. 
 
 
 
 
 
 
 

Sažetak: Utjecaj kontrole korova (međuredna 
kultivacija sa i bez okopavanja-netretirana kon-
trola i sedam herbicidnih kombinacija istraživana 
su u duhanu na tri tipa tla u Hrvatskoj tjekom 
2001-2003. godine. Ukupna masa korova na netre-
tiranim kontrolama bila je signifikantno veća 
(P<0.01) na svim lokalitetima u klimatski važnijoj 
2002. u odnosu na ekstremno sušnu 2003. godinu. 
U ukupnoj masi korova na netretiranoj kontroli 
vrsta Echinochloa crus-galli (L.) PB. bila je 
dominantna na pjeskovitoj ilovači (SL) s udjelom 
od 75%, pseudogleju (P) 25%, a najmanji njezin 
udio od 9 % bio je na eutričnom kambisolu (EC). 
Dominantne jednogodišnje širokolisne vrste bile 
su: Amaranthus retroflexus, Chenopodium album, 
Portulaca oleracea, Polygonum lapathifolium na 
pjeskovitoj ilovači, na eutričnom kambisolu su još 
Ambrosia artemisiifolia   Abutilon theophrasti, te 
višegodišnje vrste Sorghum halepense i Convol-
vulus arvensis. Herbicidne varijante 1, 2,3,4,6 i 7 
vrlo dobro su smanjile (84-99.6%) masu jednogo-
dišnjih trava Echinochloa crus-galli i Setaria 
glauca. Učinkovitost herbicidnih kombinacija u re-
dukciji mase jednogodišnjih širokolisnih dvosu-
pnica znatnije je variralo po godinama i lokali-
tetima istraživanja (58-98.7%). Prema ukupnoj 
učinkovitosti u redukciji  mase korova, herbicidne 
varijante imaju ovaj redoslijed: 1,7,3,2,4,6 i 5. 
Tijekom trogodišnjih istraživanja herbicidna vari-
janta pendimethalin & clomazone u preporučenoj 
dozi (1) najbolje je reducirala ukupnu masu korova 
i polučila najveći prosječni prinos lista duhana od 
2879 kg/ha. Ista herbicidna kombinacija u 
smanjenoj dozi s primjenom u trake širine 40 cm, 
također je moguća ukoliko se nadopunjuje s 
međurednom kultivacijom i jednim okopavanje
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INTRODUCTION 
In the past ten years tobacco (Nicotiana tabacum L.) has been grown in Croatia on 

about 7000 ha with the average yield of 2250 kg/ha. The producers of this industrial culture are 
mostly small family farms. The modern tobacco production in Croatia prefers the use of 
herbicides that are an effective tool for controlling weeds in tobacco crop. The problem of 
weed control in tobacco was investigated by (Collins et al., 1972; Hauser and Miles, 1975; 
Lolas & Coble, 1980; Dimeska, 1991; Budimir et al 2002; Ostojić et al 2002) and others. The 
aim of this research was to determine the efficacy of different herbicide combinations, rates, 
and application methods on weeds and tobacco yield. 

 
MATERIAL AND METHODS 
Field trials were conducted on sandy loam (SL) in Virovitica, pseudogleyic (P) in 

Kutjevo and eutric cambisol soil types (EC) in Baranja. Weed control systems were: 1. 
pendimethalin & clomazone (1320 & 288 g a. i./ha) before transplanting applied broadcast; 2. 
pendimethalin (1320g a.i./ha, pre-em.), spraying broadcast  & clomazone (144 g a. i./ha) post 
transplanting applied in bands 20 + 20 cm wide; 3. S-metolachlor & clomazone (1152 & 288 g 
a. i./ha) before transplanting applied broadcast; 4. S-metolachlor (1152 g a. i./ha), pre-em.- 
broadcast & clomazone (144 g a. i./ha, post-T) spraying in bands 40 cm wide; 5. glifosat (480 g 
a.i./ha, post-em.–broadcast) & clomazone (144 g a.i./ha, post-T), spraying in bands 40 cm 
wide; 6. acetochlor (1500 g a. i./ha, pre-T) applied broadcast; 7. pendimethalin & dimetenamid 
(990 & 900 g a.i./ha, pre-T), spraying broadcast & clomazone (144 g a. i./ha, post-T) applied in 
bands 40 cm wide, 8. untreated control; 9. control with hoeing.  

The experiment was set up as a randomized complete block system with four 
replications on 52.5 m2 plots for each treatment. Tobacco (cv. DH17) was planted in 100 cm 
between rows and 50 cm interrow spacing at 21000 plants/ha in the first decade of May every 
year.  

The effects of herbicide treatments in this experiment are shown according to the fresh 
biomass of weed cycle life groups as annual grasses, annual broad-leaved weeds,  perennial 
weeds and total weeds in relation to the untreated control.  

Tobacco leaf picking was done on seven occasions between 30 July and 9 October 
every year, and the yield is expressed in kg/ha. 
 

RESULTS AND DISCUSSION 
The weed flora on untreated controls in the research areas included 26 species. During 

three-year investigation 16 weed species occurred on sandy loam, 10 on pseudogleyic and 15 
on eutric cambisol soil types. The total weed coverage of tobacco on untreated controls in all 
localities was higher in the more humid 2002 than in the extremely dry 2003 (Figure 1).  

The higher amount of rainfall was beneficial to the development of the termophytes 
weed species Echinochloa crus-galli (L.) PB.  A considerable population of this weed species 
with 320.3 shoots per m2 was determined in the most western locality, i.e. on sandy loam. The 
same species was represented with the share of 88.4 % in the total weed infestation per unit. 
Broad-leaved weed species composed 11%, the most abundant of which were Amaranthus 
retroflexus L., Chenopodium album L., Ambrosia artemisiifolia L., and Polygonum 
lapathifolium L. As perennial species on sandy loam we also found Equisetum arvense L. as a 
cryptogamous species and perennial weeds Cirsium arvense (L.) Scop. and Convolvulus 
arvensis L., but with an insignificant share of 0,5 % in the total weed infestation.  

On the pseudogleyic soil type in Kutjevo locality we found the lowest weed 
infestation during the investigation, with 95.1 shoots/m2. In addition, this locality had the 
following dominant annual weeds: Echinochloa crus-galli (86.5%) and Setaria glauca (L.) 
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PB., and among annual broad-leaved weeds the following species were represented with the 
total of 8.7 %: Solanum nigrum L. emend. Miller, Polygonum lapathifolium, Amaranthus 
retroflexus and Chenopodium album.  

In the most eastern locality, i.e. on eutric cambisol soil type, the annual broad-leaved 
weeds made up 58.5% of the total weed coverage. The highest number of species was in the 
group of annual broad-leaved weeds, with the main species Ambrosia artemisiifolia L. as 
strong competition with 57.1 plants per m2, Amaranthus retroflexus, Abutilon theophrasti 
Med., and others. In addition to already mentioned perennial species on eutric cambisol we 
found 1.8 plants/m2 of Sorghum halepense (L.) Pers.  

The highest weed biomass value was determined on sandy loam soil at 1187.61 (g/m2) 
in year 2002 and the lowest at (160.5 g/m2) on pseudogleyic soil type in Kutjevo locality. In all 
localites the applied herbicide combinations  were more efficient on the reduction of the total 
weed biomass in the climatically more suitable 2002 than in 2003.  

The low efficacy of herbicide combinations was especially evident in the eastern 
locality in Baranja (Figure 2). We need to stress that on eutric cambisol in the extremely dry 
2003 in April and May we only had 3 mm of rainfall, which in combination with high air 
temperatures resulted in the absence or insufficient efficacy of herbicide mixtures.  
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                  Figure 1. Average biomass of weed groups in untreated controls 
 

The best efficacy on weeds on the same soil type was achieved with the herbicide 
combination pendimethalin & clomazone (1320 & 288 g a.i./ha) at the recommended rate 
before transplanting applied broadcast with the average yield of 2486 kg/ha. 

Moreover, in the same locality, herbicides were not efficient enough on weed species 
such as Ambrosia artemisiifolia, Abutilon theophrasti, Amaranthus retroflexus and perennial 
species Sorghum halepense (L.) Pers. and Convolvulus arvensis, which were dominant in the 
same locality. The efficacy of applied herbicides was the best in Kutjevo locality. 

On eutric cambisol we had the lowest yield of 1577 kg/ha with the herbicide 
combination s-metolachlor (1152 g a. i./ha), pre-em.- broadcast & clomazone (144 g a. i./ha, 
post-T) spraying in bands 40 cm wide (KE=65%). 
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During the investigation the highest average yield of 3635 kg/ha was achieved in the 
control with hoeing on sandy loam. In that locality the best total weed control (KE = 97%)  was 
obtained with the herbicide combination S-metolachlor & clomazone (1152 & 288 g a. i./ha) 
before transplanting applied broadcast. 
 

 
Figure 2.   Effects of different herbicides on the reduction of the total weed biomass (2001-2003) 

 
CONCLUSIONS 

       The weed flora on untreated controls in the research areas included 26 species. During 
three-year investigation 16 weed species occurred on sandy loam, 10 on pseudogleyic and 15 
on eutric cambisol soil types.  

The tobacco leaf yields were influenced by years, locality and weed control 
treatments.  

During three-year of investigation the herbicide mixture pendimethalin & clomazone 
(1320 & 288 g a.i./ha) at the recommended rate (1) provided the best total weed biomass 
control and the highest average yield of tobacco (2879 kg/ha).   

The same reduced dose herbicide combination with 40 cm wide bands application is 
also possible if added with interrow cultivation and a hand hoeing. 
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