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Abstract: The long-term residuals of herbicide into the soil, the emergence of resistant weeds and destroyed
balance and stability of ecosystems are among the negative features of herbicides. A glasshouse experiment
was conducted at Islamic Azad University during 2009-2010 to study the residual effects of corn herbicides,
i.e. atrazine+alachlor mixture, on the subsequent crop i.e. wheat (Triticum aestivum L.). A completely
randomized design (CRD) was applied in 4 replications. The treatments included 0, 1, 5, 10, 20, 40, 50 and 100
percent of recommended dose of herbicide applied under field conditions according to the possible assumed
residual values ??of two herbicides mixture, atrazine+alachlor, after cultivation of wheat until the next
cultivation. Pots 7 cm in diameter were filled with a virgin loamy silt soil. 10 wheat seeds cv. Shiraz were planted
in 5 pre-determined holes in the pots and after germination, thinned to 5 plants per pot. The plants were grown
for 8 weeks. The growth parameters including the height, fresh and dry weights of shoots and roots were
determined at the harvest. The data was subjected to analysis of variance by computer facilities using SAS
software. The growth parameters of wheat were reduced at all concentrations of atrazine+alachlor significantly
compared to untreated control. The stunting was linearly increased with increasing percentages of herbicide
residue. However, all plants were died at more than 50% residues of atrazine+alachlor.
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INTRODUCTION The atrazine+alachlor mixture, including 1 to 1.5 kg/ha of

Increased use of herbicides in the agriculture during which are applied in the corn fields of Fars province
the past few decades has caused the environmental despite consuming Atrazine herbicide up to 5 kg/ha in the
worries. Increased worries about the water quality and previous years. The damage of weeds to the corn has
conservation of non-target creatures have make the been 86% in Iran, Thus it seems essential to pay attention
necessities for obtaining the exact information about the to the management of weeds for this crop in order to
residues and movement of herbicide into the soil and their obtain the sustainable production [3]. Given the
risks to the human and animal health [1]. Controlled weeds widespread use of Triazine herbicides for controlling the
and prevented their damages are among the most weeds of corn, we should investigate their residual effects
important factors affecting the increased production of on the growth of wheat, which is cultivated alternatively
crops in Fars province, but the farmers' dependence on with corn and after it, in order to provide the appropriate
the chemical control and wide use of herbicides regardless solutions to reduce the undesirable effects of herbicides
of their adverse environment effects seriously threaten and increase the wheat production to achieve a type of
the   sustainable   production   of   agricultural     crops. sustainable agriculture and production of healthy crops.
The herbicides of sulfonylurea and Triazine groups are In this regard, an experiment was done for determining the
among the most important herbicides used for weed residual effect of atrazine and alachlor herbicides on the
control of corn fields and are widely used in recent years. early growth of Shiraz cultivar wheat. 

atrazine and 5 L/ha of alachlor, is among the herbicides
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MATERIALS AND METHODS 

The greenhouse experiment was carriedout at the
Faculty of Agriculture, Islamic Azad University of Shiraz
during 2009-10 in complete randomized design (CRD) with
4 replications To perform this experiment, the virgin loamy
soil with medium texture and no consumption of
herbicides was applied. The tested treatments included
the concentration of zero (control), 1, 5, 10, 20, 40, 50 and
100% of recommended commercial mixture of two
herbicides, atrazine+alachlor (1 kg/ha of Atrazine+ 5 L/ha
of Alachlor). Shiraz cultivar wheat and the bioassay Fig. 1: Comparing the effect of different concentrations
method were used in order to determine the residual of Atrazine herbicide on the seed germination of
effects of mentioned herbicides. Ten seeds of wheat Shiraz cultivar wheat (average 4 replicates);
Shiraz cultivar were planted in pots with 7 cm in diameter Similar letters above each bar column means no
and the experimental treatments were added to the pots in significant difference with Duncan's multiple
20 ml of water. Watering the plants was done based on range test (DMRT) at the probable level of 1% 
the plant water needs and determining the amount of
water needed for each pot so that the water was not
removed from the bottom of pots. The percentage of
cultivated seeds' germination was measured a week after
planting and the number of plants were thinned to 5 per
pot. Eight weeks after germination, the pots were soaked
in the water and the plants were fully separated from the
soil with full roots and the growth parameters such as the
shoot length, root length, shoot and root fresh weights
were measured in this regard. The aerial and underground
organs were put at 80°C for 48 hours and their dry weights Fig. 2: Comparing the effect of different concentrations
were determined. The obtained data from the experiment of foramsulfuron herbicide on the shoot length of
was statistically analyzed by the computer facilities and Shiraz cultivar wheat (average 4 replicates).
through SAS Software. Similar letters above each bar column means no

RESULTS AND DISCUSSION range test (DMRT) at the probable level of 1%. 

The mixture of two herbicides, atrazine+alachlor, had
a strong impact on the wheat seed germination, so that
the wheat seed germination was completely stopped by
doses higher than 50% of herbicides and the significant
difference was seen among the treatments at 1% of
confidence level (Table 1, Fig. 1). Furthermore, there was
the significant difference among the treatments on terms
of reduced height of aerial organs in the plant. Despite the
fact that there was no significant difference between the
close concentrations of herbicide, all treatments had Fig. 3: Comparing the effect of different concentrations
difference with the control (Figure 2). In the field of of atrazine+alachlor mixture herbicide on the root
influence on the growth, there was a significant difference length of Shiraz cultivar wheat (average 4
between the roots of all treatments with the control replicates). Similar letters above each bar column
without the herbicide. Root length was reduced from 6.2% means no significant difference with Duncan's
to 100% due to different doses of Atrazine and alachlor. multiple range test (DMRT) at the probable level
Treatments 50% and 100% led to the death of plants,  thus of 1%

significant difference with Duncan's multiple
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Table 1: The residual effect of a mixture of two herbicides, Atrazine+Alachlor on the germination and growth parameters of Shiraz Cultivar wheat based on
the percentage compared to the control without the herbicide (average of four replicates). 

Treatment Shoot weight (mg) Root weight (mg) Plant length (cm)
Rate of residue in terms ---------------------------------------- ----------------------------------------- ----------------------
of herbicide percentage Germination Fresh weight Dry weight Fresh weight Dry weight Shoot
0 100 100 100 100 100 100 100
1 96.9 92.6 79.0 74.5 54.3 93.8 89.6
5 59.4 45.5 40.1 44.5 33.3 67.7 69.6
10 46.9 11.9 11.1 17.2 14.9 41.7 59.5
20 28.1 9.3 8.6 15.9 12.2 33.9 45.1
40 18.8 7.8 7.4 10.5 10.2 28.9 40.8
50 12.5 0.0 0.0 0.0 0.0 0.0 0.0
100 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Fig. 4: Comparing the effect of different concentrations of Fig. 6: Comparing the effect of different concentrations of
atrazine+alachlor herbicide on the shoot fresh atrazine+alachlor herbicide on the root fresh
weight of Shiraz cultivar wheat (average 4 weight of Shiraz cultivar wheat (average 4
replicates). Similar letters above each bar column replicates). Similar letters above each bar column
means no significant difference with Duncan's means no significant difference with Duncan's
multiple range test (DMRT) at the probable level of multiple range test (DMRT) at the probable level of
1% 1%.

Fig. 5: Comparing the effect of different concentrations of Fig. 7:  Comparing the effect of different concentrations
atrazine+alachlor herbicide on the shoot dry of atrazine+alachlor herbicide on the root dry
weight of Shiraz cultivar wheat (average 4 weight of Shiraz cultivar wheat (average 4
replicates). Similar letters above each bar column replicates). Similar letters above each bar column
means no significant difference with Duncan's means no significant difference with Duncan's
multiple range test (DMRT) at the probable level of multiple range test (DMRT) at the probable level of
1%. 1%.

there was no difference between them in this regard doses of these herbicides and there was significant
(Table 1, Fig. 3). The reduction in fresh weight of aerial difference among all treatments compared to the control
organ ranged from 7.4% to 100% resulted  from  different without the herbicide (Table 1 and Fig. 4). The
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