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Abstract. Chemical control has emerged as the most efficient method of weed control. Herbicides combinations and tank mixtures of herbicides with 
adjuvants, fertilizers, growth regulators, fungicides, insecticides are more effective than when applied alone on sorghum crops. Their combined use often leads 
to high synergistic effect on yield. The use of herbicide antidotes for the treatment of seeds in sorghum is a safe way to overcome its high sensitivity to many 
herbicides. Data regarding herbicide for chemical control of annual graminaceous weeds in sorghum crops are quite scarce even worldwide. Problem is the 
persistence of some herbicides used in the predecessors on succeeding crops, which is directly related to the weather conditions during their degradation. 
Most of the information on sorghum relates to the conventional technology for weed control. There is no information about the new Concep technology in grain 
sorghum. A serious problem is also the volunteers of the Clearfield and Express sun sunflower. They have resistance to herbicides different from that of 
conventional sunflower hybrids. There is no information yet in scientific literature on control of these volunteers.
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Introduction

Weed infestation is the main limiting factor for the intensive 
farming of grain sorghum (Adu Tutu and Drennan, 1991; Rapparini, 
1994; Rapparini et al., 1996; Limon-Ortega et al., 1998; Saayman, 
2002). Problems of weed control in sorghum are being investigated 
by many authors (Rosa Santos, 1985; Perez, 1986; Rodríguez and 
Manzanilla, 1986; Walker et al., 1991; Covarelli et al., 1993; Tom and 
Courtney, 1993; Wicks et al., 1994; Rapparini et al., 1994; James et 
al., 1995, 1999; Onofri, 1996; Casas et al., 1997; Herrera and Oscar, 
1998; Rapparini, 1999, 2001, 2002, 2003, 2004, 2005 and 2006; 
Arau et al., 2001; Michel, 2001; Borona et al., 2002; Archangelo et 
al., 2002; García, 2005; Tsuru et al., 2005).

Weed control in sorghum crops

According to Ramirez and Socorro (1998) in sorghum it is more 
cost-effective to proceed to minimum tillage and use of more 
herbicides.

According to Wicks et al. (1988 and 1994) the most appropriate 
herbicides for crop rotation winter wheat:grain sorghum are: 1) Use 
of pendimethalin in the autumn - after sowing before emergence, 
plus the application of 2.4-D in the spring - in tillering stage in winter 
wheat; 2) Treatment with glyphosate after harvest of the 
predecessor - in the stubble period, plus treatment of alachlor - after 
sowing before emergence of the sorghum grain. Alachlor control and 
wheat volunteer in sorghum crop. This herbicide combination can be 
used in both systems for crops with soil treatment without plowing, 
i.e. without inverting the soil layer.

Hormone similar herbicides Dicopur, DMA, Diolina, Habib, Sino 
and Jiad ensure very good control of broadleaf weeds during the 
growing season of sorghum and efficacy from 64 to 95%. The grain 
yields of all herbicides are significantly higher than the grain yields 
obtained from the untreated check and comparable to that in 
weeded check (Bakheit and Omer, 2007; Abdel-Gadir et al., 2007, 

2008).
Herbicides of dicamba base successfully control annual and 

perennial broadleaf weeds during the vegetation period of sorghum 
(Awad et al., 1991).

Volunteers of sorghum in soybean crops are controlled with 
imazethapyr, imazaquin, clomazone and sethoxydim (Defelice, 
1990; Peixoto and de Souza, 2002). Volunteers of sorghum in maize 
crops are controlled with sulfonylurea herbicides, mainly 
primisulfuron and nicosulfuron (Rosales-Robles, 1993).

Kravtsov and Kotova (2006) after investigating the 
combinations of soil herbicides Trophy, Gezagard and Primextra 
with the foliar herbicide Agritox recommend as the most effective 
herbicide combination Gezagard + Agritox. Medrano et al. (1997) 
assessed the efficacy in weed control and selectivity in sorghum 
recommended herbicide Sempra (halosulfuron-methyl) only used in 
a mixture with the herbicide Barnes (acetochlor). Pohlan and 
Salazar (1994) reported high efficacy of herbicides MCPA, 
mecoprop, dichlorprop, pendimethalin and terbutilizan in sorghum. 
Hinz et al. (1997) investigating the metabolism of herbicides 
bentazone, nicosulfuron and primisulfuron in different maize and 
sorghum hybrids found that maize is tolerant to all three herbicide 
but sorghum is tolerant only to bentazone.

The main problem in sorghum is its high sensitivity to 
antigraminaceous herbicides, and therefore mechanical control of 
graminaceous weeds should be applied, but it increases the cost of 
production. It is necessary to review the current strategies for weed 
control in this crop (Bibard, 2004). For sorghum penetration of 
antigraminaceous herbicide in the plant is faster than in other cereal 
species - cultural and wild (Geminiani et al., 2006).

Sorghum  helepense  Pers .  is  the most dangerous 
graminaceous weed in the sorghum crop (Vecchiettini, 1997; 
Snyman, 1998). During the vegetation of sorghum it is impossible to 
control perennial graminaceous due to absence of selective 
herbicides for sorghum. The control of Cynodon dactylon Pers., 
Agropyrum repens L. and Sorghum helepense Pers. from rhizomes 
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is done after yielding the predecessor during stubble period with total 
herbicides based on glyphosate. The most effective treatment is with 
them in the second half of June. The later application reduces 
herbicide efficacy. Addition of ammonium sulfate to glyphosate 
significantly increases the efficacy of the herbicide with treatments in 
July or August. Autumn treatments in September, with or without the 
addition of ammonium sulfate are less effective (Wicks, 1985; Brown 
et al., 1988).

Sorghum productivity

Many authors (Dean et al., 1990; Riechers et al., 1997; Castillo 
and Norma, 1998; Joaquin, 1998) reported data on protecting 
sorghum from antigraminaceous herbicides by using the herbicidal 
antidote fluxofenim (Concep III).

Mubarak et al. (2006) and Abdel-Gadir et al., (2009) 
investigated the efficacy and selectivity of the herbicide Dual Gold 
(S-metolachlor) introduced individually and as a tank mixture with 
the herbicide atrazine, with or without the antidote Concep III, for 
weed control in sorghum in the period after sowing before 
emergence. The authors reported that Dual Gold provides excellent 
control of annual graminaceous (95 – 100%) and satisfactory control 
of annual broadleaf weeds (50 – 66%). The addition of atrazine 
increased efficacy against broadleaved weeds at 90 – 97%. When 
using Concep III seeds untreated with antidote, yields decreased by 
20 – 38%. When sowing seeds treated with Concep III no phytotoxic 
events are shown in sorghum hybrids, but yield is similar to that of 
the weeded check.

New herbicide Dual Gold contains mainly the isomer S-
metolachlor. In the new herbicide Dual Gold the ratio of S : R isomers 
was 90 : 10, while in the old herbicide Dual it was 50 : 50. S-isomer is 
about ten times more active than the R-isomer. The new ratio of the 
two isomers allows to significantly reduce the dose of the herbicide 
per unit area, and this leads to a reduced risk of phytotoxicity in 
sorghum (Roy et al., 2002).

To protect sorghum from the phytotoxic effect of metolachlor, 
alachlor, propachlor, primisulfuron by using herbicidal antidotes was 
reported by Fuerst and Gronwald (1986), Zama and Hatzios, (1986); 
Leif et al. (1987), Foy and Witt (1990), Wright et al. (1992), 
Simarmata and Penner (1993).

The use of a combination of pendimethalin and atrazine on 
sorghum was reported by Cruz (1991), a combination of metolachlor 
and atrazine was reported by Shakoor et al. (2000).

Wilkinson et al. (1990) found a connection between the 
sensitivity of some sorghum cultivars to metolachlor and their 
tolerance to manganese toxicity.

A total of 22 herbicide combinations based on pendimethalin, 
linuron, metolachlor, mesotrione, prosulfuron, 2.4-D, bentazone, 
dicamba, terbutilizan, isoxaflutole, bromoxynil, florasulam and 
pentoxamid are evaluated in relation to their effectiveness against 
weeds and phytotoxicity on sorghum plants (Vajs, et al. 2007). 
Sorghum hybrids of all variants are treated and not treated with 
herbicide antidote. Herbicide combinations, based on 2.4-D, 
pendimethalin, bentazone, dicamba, bromoxynil, pentoxamid and 
florasulam can be recommended for use in sorghum without 
herbicidal antidote, as they show high yields and low phytotoxicity. 
The herbicidal combinations based on linuron, isoxaflutole and 
mesotrione are highly phytotoxic to sorghum, and therefore they 
cannot be applied without specific antidotes. The herbicide 
combinations on the basis of metolachlor and terbutilizan can be 
used in sorghum also only with specific herbicidal antidotes, but a 
reduction of yield is possible from 5 to 10 % in some years.

Sabatka et al. (1996) and Anderson et al. (1998) identify the 
biotypes of sorghum resistant to the herbicide primisulfuron. Their 
inclusion in the selection to create sorghum hybrids resistant to 
primisulfuron will significantly expand the spectrum of herbicides 
used with that crop.

According to some authors (Cobucci et al., 1998), sorghum is 
more sensitive to residues in soil of the herbicides imazamox, 
fomasafen and acifluorfen, compared with maize, millet and rice. 
According to others (Diawara and Banks, 1990), the use of 
herbicides 2.4-D, dicamba, metribuzin, oryzalin, fluochloridone or 
metolachlor in crop rotation sorghum:barley, does not affect the next 
crop. Along the same vein is the research by Unger (1994), 
according to whom the herbicides used in crop rotation 
sorghum:winter wheat do not have persistence in the rotation.

Jourdan et al. (1998) however found high sensitivity of sorghum 
residues of the herbicide imazethapyr in soil treated during 
vegetation of sunflower as predecessor. According to Dongiovanni 
et al. (2000) after the use of triasulfuron and metsulfuron in wheat as 
predecessor, the safe interval of sowing sorghum is 3 to 6 months 
depending on weather conditions.

Quality characteristics of sorghum grain

Studying hormone similar herbicides Diolina, Habib, Sino and 
Jiad applied during vegetation of sorghum, Abbas et al. (2008) found 
no residual amounts of the herbicide 2.4-D in the grain of the 
investigated sorghum hybrids.

Herbicides atrazine and alachlor reduced primary root length 
and coleoptile length during the germination of sorghum. The 
herbicide 2.4-D did not affect the initial pace of development of the 
young plants (Rodella, 1991).

There is a decrease of seed germination during longer storage 
of seeds treated with herbicide antidotes flurazole and oxibetrinil. 
For this reason, the seeds should be stored without an antidote and 
must be treated immediately before sowing (Zhang et al., 1994).

Conclusion

Literature review shows that the views of the cited authors 
formulated a series of laws. Chemical control has emerged as the 
most efficient method of weed control. Herbicide combinations and 
tank mixtures of herbicides with adjuvants, fertilizers, growth 
regulators, fungicides, insecticides are more effective than when 
they are applied alone on sorghum crops. Their combined use often 
leads to high synergistic effect on yield. The use of herbicide 
antidotes for the treatment of seeds in sorghum is a safe way to 
overcome its high sensitivity to many herbicides.

Although without claim to offer an exhaustive literature review, it 
should be noted that the data regarding herbicides for chemical 
control of annual graminaceous weeds in sorghum crops are quite 
scarce even worldwide. A problem is the persistence of some 
herbicides used in the predecessors on succeeding crops, which is 
directly related to the weather conditions during their degradation.

Most of the information in sorghum relates to conventional 
technology for weed control. On some issues contrary opinions are 
published, due primarily to the different conditions under which the 
experiments were conducted and also the biological characteristics 
of the investigated cultivars and hybrids. There is no information 
about the new Concep technology in grain sorghum. Another serious 
problem are the volunteers of the Clearfield and Express sun 
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sunflower. They have resistance to herbicides different from that of 
conventional sunflower hybrids. There is yet no information in 
scientific literature on the control of these volunteers.
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