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Abstract

Introduction: Herbicides are chemicals that are used to inhibit the growth or to eliminate weeds in
agricultural fields to increase the yield of crops in crop production. By the end of 19th century, with the
increasing labor supply problems, the need for chemical methods to control weeds became apparent. It was
first reported in France in the 1980sthat sulfuric acid was used in the fight against weeds in sugar beet
fields. Nowadays, most of the herbicides used are organic herbicides which contain organic carbon in their

chemical structure.

The use of herbicides since about a century ago has been suggested as an effective way of eliminating crop
competitors, though herbicides that remain in the soil for longer periods of time prolong weed control and
thus increase weed management efficiency. On the other hand, their increased stability in soil may be of a
magnitude that can damage crops in the following crop rotations. Soil properties can have a significant
impact on the stability of herbicides in soil.

Materials and Methods: For the purpose of this study, soil samples were taken from 0-30 cm depth of
experiment field No. 2 in faculty of Agriculture, Shahid Chamran University of Ahvaz. After sampling and
passing through 2 mm sieve, the physical and chemical properties were measured using standard methods.
The pot experiment was conducted in a completely factorial randomized design with 32 treatments
including soil salinity (at 2.5 and 6 dS / m), Ultimo herbicide rate (at 4 concentration levels of 0, 25, 50,
and 100% Recommended dose), and planting time (60 and 120 days after herbicide application) with 3
replications. Wheat was selected as the experimental crop and variety was "Mehregan" which has been
cultivated in most of Khuzestan province. Herbicide was applied and soil was rested for 60 and 120 days
then wheat was sown. For germination percentage, wheat seeds were sown directly in soil after the
germination test. After germination, the percentages were recorded and kept in an equal number of plants
in the pot. It should be noted that in order to eliminate the effect of nutrient deficiency on plant growth at
appropriate intervals, nutrient solution was applied and irrigated according to the need of the plant. After 9
weeks (before the flowering stage), the plant was harvested and the growth components including root
length, root dry weight, shoot length, shoot weight, and nutrient concentration including nitrogen (in plant
dry matter), phosphorus, potassium, calcium, magnesium, iron, zinc, copper, and manganese were
measured in the extract obtained from dry digestion of plant tissue (aerial parts of plant). Statistical
analysis was performed using SAS software, mean comparisons were performed by Duncan’s multiple
range test and charts were drawn using Excel software.

Results and Discussion: According to the results, increasing the level of herbicide, decreased the growth
parameters of the plant, which is intensive under salinity stress. The results showed that considering 60
days sowing after the herbicide application, shoot dry weight in 100% RD herbicide application in salinity
of 2.5 dS/m was 1.6 g which did not show significant difference with 50% herbicide application under
salinity of 6 dS/m. Therefore, in higher salinity levels, lower herbicide dose can damage the plant as much
as higher levels of herbicides in lower salinity, and lower levels of herbicides in more soil salinity produce
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more negative effects. By increasing planting time from 60 to 120 days, the residual effects of herbicides
on soil decreased and plant showed a better yield. By increasing salinity level from 2.5 to 6 dS / m, all
growth components of wheat decreased, except for shoot length and shoot dry weight while this significant
decrease was not reported for other components.

Conclusion: It can be concluded that selection of sowing time after the herbicide application in crop
rotations is very important and by selecting the correct time, the deleterious effects of consuming more
herbicides can be greatly reduced. Planting wheat at 60 days after application of herbicide compared to 120
days after application of herbicide, decreased the growth components of the plant. Therefore, selection of
wheat sowing time in crop rotation 60 days after application of herbicide (especially at 100%
recommended dose) is not recommended in maize — wheat cropping system. Moreover, considering soil
chemical properties, salinity as an influencing factor on the herbicide behavior in soil can be effective in
controlling residual effects of herbicides in soil and plant.
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Table (3) Mean comparison of independent effects of treatments consist of soil salinity (S1 = 2.5, S2 =

6), day after herbicide application (D1 = 60, D2 = 120) and herbicide level (L1=0, L2=25%, L3=50%,
L4=100% recommended dose) on some growth parameters of wheat

(Mean) St
Pl oS 03 et 0js Jb g ;
@l @l w, T
Stemdry ~ Stemlength  Rootdry  Root %eemﬂf‘at;? (Treatment) b
weight (cm) weight length (%)
(g/plant) (g/plant) (m)
3.05% 60.12 1.292 3.432 778 2.5
S 6,58
2.19b 455 0.91° 3.19° 667 6 (EC)
239 50.9 0.92° 2.69° 65° 60 S e 2 e SIS,
(Sowing day after
2.85° 58.1% 1.32% 3.32% 778 120 herbicide application:
DAHA)
3.55° 72.42 1.67° 4.45° 95° 0
a b b b b 0
3.09 63.2 1.16 3.28 85 25% S e s
1.41° 30.3¢ 0.59° 1.63¢ 34¢ 100%

Al g o330 (LT o 53 s e S5l M LBl o OS2 O3 o (sl O o 5385 o Kl
*For all means in the same column with a shared letter, the difference between the means is not statistically
significant at the level of 5%.
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Figure (1) Interaction effects of treatments consist of soil salinity (S1 = 2.5, S2 = 6), day after

herbicide application (D1 = 60, D2 = 120) and herbicide level (L1=0, L2=25%, L3=50%, L4=100%
recommended dose) on dry weight of aboveground part of wheat

il e o330 (LT cla.~)> 13 gme Sl BB Uil 0 S ie o (G115 O g a3 &S u;l.aﬁl._.p-:ie
*For all means in the same column with a shared letter, the difference between the means is not statistically
significant at the level of 5%.
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Table (4) Mean comparison of main effects of treatments consist of soil salinity (S1 = 2.5, S2 = 6), day
after herbicide application (D1 = 60, D2 = 120) and herbicide level (L1=0, L2=25%, L.3=50%,
L4=100% recommended dose) on nutrient concention in anoveground part of wheat

(Mean) 5L
R o S T e el el b 053 78
Mn Cu Zn Fe Mg Ca K P N (Treatment) ;Lo
(mg/kg)  (mg/kg)  (mg/kg) (mg/kg) (%) (%) (%) (%) (%)
61.8° 14.7% 40.8° 87.5° 0.44* 098 258 039°  2.34° 25 Sy
PE ol
63.7° 15.4% 128.22 72.4° 0.41*  0.85%° 293* 042°  1.40° 6 (EC)
35.3 9.42° 26.7° 58.1° 026> 053" 121" 0.16° 1.63° 60 S ke sl e ClIS 5,
(Sowing day after herbicide
a a a a a a a a a
59.9 135 38.9 86.8 0.41 0.98 2.53 0.39 2.32 120 application: DAHA)
69.3 16.9° 43.7 88.4° 053 1.06° 2.81* 048  257° 0
56.4° 16.4° 29.8° 76.6%° 051° 096> 1.87® 041* 238 25% S ke
J
425° 12,90 15.3 639  040° 087° 153° 025° 204> 500  (Herbicide level: HL)
22.2¢ 4.75° 8.41¢ 60.5° 0.16° 034 0.69° 0.13° 1.42°  100%

Al s oy 0 solT cla.~)> Dl g Sopls BB LiL e S8 he O gl)ls Ogiw p S u;_l.aﬁl._.»-:i:—
*For all means in the same column with a shared letter, the difference between the means is not statistically

significant at the level of 5%.
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