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Tablel. Physicochemical characteristics of farm soil
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Table 2. Scientific names, Persian, family and abundance of weeds identified in the field

‘5-»')5 (‘a L_;J.G(L 0y (M):) Gb‘f
Persian name Scientific name Family name Frequently (%)
s da Medicago truncatula. Legominosae 45
oS Malva sylvestris L. Malvaceae 48
iy Ja Sinapis arvensis L. Brassicaceae 98
Sy Yy Avena fatua L. Gramineae 42
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Table 3. Analysis of variance of experimental treatments on measured traits of barley and weed
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Weeds density
dry
weight
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Block
o 8 4458.04™ 214.86 54.94 4820706.13™ 3.13" 3374317
Treatment
st 24 30.62 9.98 6.44 21370.71 0.063 12.48
Error
S ok g - 4.54 5.87 4.37 4.67 16.32 19.14
C.V. (%)
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Table 4. Mean comparison the effect of experimental treatments on weed density and weed dry weight, yield and
yield components of barley
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Treatment e A PRI (59) O s o) (g ) 5o He (pr ) 5o e
No. of Grain 1000 grain  Grain yield Weed density Weed dry weight
spike m? spike™! weight (g) (t.ha™) reduction (%) reduction (%)
(=S pas) aals 275° 42.1 30 3.4¢ 0 0
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Total (50% of label rate)
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Residues (7 t.ha™)+50%
rate of Total

cabigog 3o b Jig 345° 43 332 4.9 78.2° 87.4°
Total (Label rate)
s isine SNl oy S 31 NS NS 0.5 28.3 20.4
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Figure 1. Total phenolic content released from soil containing 7 tons of sorghum
residues over different decomposition periods
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Table 5. The effect of experimental treatments on percentage of wild mustard emergence over decomposition periods of
sorghum residues

oS TIA e

Seedling emergence (%)

ol (4228) 4 25 (sl y 95
Treatment Decomposition periods (week)
2 4 6 8
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Residues (7 t.ha™)
15 ime OMas o S 6.2 4.5 5 6.6

LSD <0.05
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Table 6. The effect of experimental treatments on weed dry weight of wild mustard over decomposition periods of sorghum

residues
(05 k) 5.2 il S5 05
Weed dry weight (mg)
L3 (4228) 4 25 (lao 95
Treatment Decomposition periods (week)
2 4 6 8
(U555 pae) sals 100.5% 89° 91° 96.6"
Weedy check
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Residueis (3 tha
JECA l oL LG 12° 14° 25.2° 46.2°
Residues
(5 tha)
JaSe 40 o VL L 7 99 13 40.2°
Residues
(7 thal)
st oy S 4.8 4.2 10.6 6.4
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Introduction

Weed management remains a major challenge in crop production across many
countries. The potential yield loss due to uncontrolled weed growth during the
growing season depends on crop species, weed species, and weed density, with
estimates ranging from 45% to 95% depending on ecological conditions (Rahimi
et al., 2006). Herbicides have played a central role in agricultural development
over recent decades. However, the continuous use of synthetic herbicides has led
to the emergence of herbicide-resistant weed biotypes and poses serious risks to
environmental health and public safety. Among alternative weed control strategies,
allelopathic plant residues offer promising potential to both enhance crop yield
and preserve environmental integrity. Sorghum, in particular, has shown strong
allelopathic effects. For instance, sorghum extract has been reported to reduce
weed dry weight by 22-46%. Moreover, combining modified plant residues with

reduced herbicide doses has yielded weed suppression results comparable to full

herbicide application. Despite these findings, limited information is available
Email address of the corresponding author:1989411169@iau.ir
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regarding the combined use of sorghum residues and reduced doses of metsulfuron
+ sulfosulfuron herbicides for weed control in barley cultivation. Therefore, this
study was conducted to evaluate the effectiveness of this integrated approach in
suppressing weeds and improving barley yield.

Materials and Methods

The experiment was conducted on November 20, 2019, using a randomized
complete block design with four replications. Treatments included: - Sorghum
residues at three levels: 3, 5, and 7 tons per hectare - With or without 50% of
the recommended dose of metsulfuron + sulfosulfuron (20 g.ha') - Herbicide-
only treatments at 50% and 100% of the recommended dose (40 g.ha) - Untreated
control. Each plot measured 4 x 3 m? and contained 10 barley rows spaced 25
cm apart. Herbicide spraying was performed 50 days after planting using a
MATABI motorized sprayer (VS _8002 nozzle, 1 m spray width, 3 atm pressure,
304 L.ha'! water volume). Measured traits included weed density and dry weight
per unit area, assessed 130 days after planting using two 0.5 X 0.5 m? quadrats per
plot. Data were analyzed using SAS software (v9.2), and treatment means were
compared using LSD at the 5% significance level.

Results and Discussion

Experimental treatments significantly affected weed density and dry weight at
the 1% probability level. Increasing the sorghum residue rate from 3 to 7 t.ha’!
led to a significant reduction in weed density from 23.9% to 49.4%, and weed
dry weight from 31.2% to 48.5%. When 50% of the recommended herbicide dose
was applied alongside sorghum residues, weed suppression was comparable to
or even greater than the full herbicide dose, indicating a synergistic interaction
between allelopathic compounds and herbicides. The highest barley yield (5.1
t.ha!) was recorded in the combined treatment of 3 tons of sorghum residues +
50% herbicide, which was statistically similar to the full herbicide treatment (4.9
t.ha-1). In contrast, increasing residue levels to 7 t.ha™!, despite better weed control,
led to a significant yield reduction (3.1 t.ha'), even lower than the untreated
control (4.3 t.ha'). This suggests that excessive residue levels may exert negative

allelopathic effects on the crop itself. Yield improvement in integrated treatments (3
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and 5 t.ha"! residues + herbicide) was attributed to reduced crop—weed competition
for growth resources. These findings align with previous reports (Hammod & Safi,
2018) highlighting the role of weed suppression in enhancing crop productivity.
Although the chemical analysis confirmed the release of phenolic compounds
from sorghum residues into the rhizosphere, the specific types of phenolics were
not identified. Nonetheless, previous studies (Li et al., 2010) have documented the
inhibitory effects of phenolics on physiological and biochemical processes in plants.
The timing of peak phenolic release coincided with maximum weed suppression,
suggesting a causal relationship, though further time-series measurements are
needed to confirm this interaction.

Conclusion

This study demonstrates the potential of using sorghum residues in combination
with reduced doses of metsulfuron + sulfosulfuron to effectively control weeds
while reducing herbicide use by 50%. However, applying more than 3 t.ha' of
residues, despite better weed suppression, may negatively impact crop yield due to
allelopathic stress. Future research should focus on optimizing residue levels and
identifying specific allelochemicals involved to refine integrated weed management
strategies

Keywords: Integrated treatment, Phenol, Total herbicide, Weed density
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