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Salicylic acid effects on herbicides weeds control efficiency in corn fields
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ABSTRACT

To evalate the effects salicylic acid (SA) on corn, weeds, and some herbicide efficiency, a factorial experiment
with two factor as randomized complete block (RCB) design with three replications was conducted in the research
field of university of Tabriz, Iran in 2015. The first factor was 8 herbicide treatments (Bentason, Nicosulfuron,
2,4-D + MCPA, Bromoxynil + MCPA, Rimsulfuron, Nicosulfuron + Rimsulfuron, Mesotrion + S-metolacholor +
Terbuthlazine, Udosulfuron + Foramsulfuron + Tincarbason), and 2 controls treatments (weed free and weed
infest), and the second factor was SA in 2 levels (0 as distilled water, and 1 mM SA). Results showed that SA
increased corn leaf area, and leaf and stem dry weights . This increase was outstanding in herbicides that could
successfully control weeds. In weed infested treatment, SA increased common lambesquraters (Chenopodium
album L.) densities and dry weights, as the main weed species observed in the field. There, in the presence of
weeds, SA is more beneficial for weeds. Nicosulfuron was weak in weed control, and SA application increased
weeds density and dry weights. Bromoxynil + MCPA, Mesotrion + S-metolacholor + Terbuthlazine, and 2,4-D +
MCPA were successful herbicides in reduction of weeds density and dry weight, and their efficiency was not
reduced in presence of SA. Therefore, in herbicide treatments with weak efficiency in weed control, usage of SA is
more beneficial for weeds. According to the results, application of SA is not recommended with low efficiency
herbicides in weed control.

Key words: Biomass, corn yield, density, herbicide, salicylic acid.
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Table 1. Treatments characteristics of the experiment

Common Name

Application Time

Nicosulfuron+Rimsulfuron
Rimsulfuron
Udosulfuron+Foramsulfuron+
Tincarbason
Nicosulfuron
2,4-D+MCPA
Bromoxynil+MCPA
Mesotrion+ S-metolacholor+
Terbuthlazine
Bentason
Control — Hand Weeding
Control- Weed Infest

Trade Name Application Rate Formulation
Ultima 175 gr.ha 775 DF
Titos 40 gr.ha 7.25 DF
Maister power 1.2 lit.ha 7%.25.4 OD
Cruz 2 lit.ha 7.4 SC
U46 Combi Fluid 2 lit.ha 767.5 SL
Bromicid AM 1.5 lit.ha 7.40 EC
Lumax 4.5 lit.ha 53.75 SE
gran—ladls 2Ba 2 lit.ha 48% SL

Post-emergence- 4-6 leaves
Post-emergence- 4-6 leaves
Post-emergence- 4-6 leaves

Post-emergence- 4-6 leaves
Post-emergence- 4-6 leaves
Post-emergence- 4-6 leaves
Post-emergence- 4-6 leaves

Post-emergence- 4-6 leaves
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Table 2- Analysis of variance of weed densities 30 days after herbicide applications

Source of Variation Df Chenopodium album Convolvulus arvensis Solanum nigrum Setaria viridis
block 2 470.22 ns * 288 ns 2.5 ns 23.35
Sabudles adlicylic acid 1 * 2816.67 2.67ns 3.63ns 0.38 ns
Ja(
herbicid) b( 8 7950.38** ** 051 309.34** 33.45*
herbicid ! x 8 405 ns 80.67 ns 80.67 ns 2.16 ns
Sabwdllicylic acid
Yaxh(
error 34 520.5 67.3 32.15 8.55

il oo (g)h dze BB pas g lopd ) 5 0 aw (o) dxe Kby iy 4 NS 5T X
* **and ns: significant at 5 and 1 probability levels ns not Significant respectively.

 iScdle 58 51 g oy Yo alold ) 50 (glacile 0355 Canj uillg 4555 =Y Joa
Table 3- Analysis of variance of weeds biomass 30 days after herbicide applications spraying

Source of Variation Df Chenopodium album Convolvulus arvensis Solanum nigrum Setaria viridis
block 2 3638.4ns 456.89 ns 54.79 ns 10.18 ns
(aysalicylic acid 1 6998.35 * 13.4ns 20.81ns 0.38ns
(b) herbicid 8 21509.82 ** 33981.95 ** 373.86 ** 31.35**
salicylic acid xherbicid 8 1460.14 ns 42.52ns 6.9 ns 0.65ns
(bxa)
error 34 1130.55 219.29 59.7 6.8

il ge (6 pme BB pas g lo)d ) 50 maw ) ()b e Silo iy 4 NS o ¥ F
*, ** and ns: significant at 5 and 1 probability levels ns not Significant respectively.
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Figure 1. Effects of herbicides and SA treatments on Chenopodium album densities15 and 30 days after herbicide
applications. Vertical bars represent standard error based on three replications.
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Figure 2. Effects of herbicides and SA treatments on Chenopodium album biomass 15 and 30 days after herbicide
applications. Vertical bars represent standard error based on three replications
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Figure 3. Effects of herbicides and SA treatments on Convolvulus arvensis L. densities15 and 30 days after herbicide
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Figure 4. Effects of herbicides and SA treatments on Convolvulus arvensis L. biomass 15 and 30 days after herbicide
applications. Vertical bars represent standard error based on three replications.
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Figure 5. Effects of herbicides and SA treatments on Solanum nigrum L. densities15 and 30 days after herbicide
applications. Vertical bars represent standard error based on three replications.
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Figure 6. Effects of herbicides and SA treatments on Solanum nigrum L. biomass 15 and 30 days after herbicide
applications. Vertical bars represent standard error based on three replications.
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Figure 7. Effects of herbicides and SA treatments on Setaria viridis L. densities15 and 30 days after herbicide
applications. Vertical bars represent standard error based on three replications.
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Figure 8. Effects of herbicides and SA treatments on Setaria viridis L. biomass 15 and 30 days after herbicide
applications. Vertical bars represent standard error based on three replications.
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Table 4. Effect of herbicides and SA on Zea mays leaf and stem dry weights 15 and 30 days after
herbicide treatments. Data are means + standard error.

After 15 days After 30 days
Leaf biomass (gr) stem biomass (gr) Leaf biomass (gr) stem biomass (gr)
Treatments SA0 SA 1mM SA0 SA 1mM SA0 SA 1mM SA0 SA 1mM
Nicosulfuron+Rimsulfuron 0.7+0.1 0.84+0.16  0.293+0.06  0.45x0.074 6 +0.22 6.9+0.8 4.28+0.6 4.41+0.56
Bromoxynil+MCPA 0.8+0.1 0.96+0.1 0.35+0.06 0.51+0.06 6.94+0.84 7.6 £0.94 4.63+0.51 5.21+0.58
Bentason 0.9+0.2 1.13+0.19  0.34+0.054 0.4+0.075 6.8+0.63 8.77£1.08  4.89+0.47 6.48+0.55
2,4-D+MCPA 0.67+0.07 0.93+0.04  0.29+0.03 0.48+0.05 7.3+0.97 9.1 +0.43 5.99+0.5 7.3+0.71
Rimsulfuron 0.53+0.08 0.85+0.06  0.27+0.045 0.38+0.06  4.39+0.55 5.56 +0.8 2.71+0.29 3.8+0.18
Nicosulfuron 0.74+0.064  1.08+0.15  0.34+0.03 0.43+0.025 4.52+0.28  6.33+0.76 4.5+0.69 5.8+0.63
Mesotrion+ S-metolacholor+
Terbuthlazine 0.68+0.1 1.17+0.18  0.35+0.02 0.51+0.08 6.34+0.94 8.69+0.98 4.41+0.5 5.6+0.73
Udosulfuron+Foramsulfuron+
Tincarbason 0.74+0.02 0.87+0.07  0.32+0.027 0.4+0.01 7.2+0.86 8.73+0.64 3.2+0.37 6.63+0.6
Control (W.1) 0.45+0.12 0.62+0.09  0.25+0.032 0.34+0.03 2.140.36  0.33+0.038  1.35%0.17  0.143+0.02
Hand Weeding 0.84+0.085  1.55+0.24  0.46 0.038 0.55+0.05 7.88+0.66 8.5+.83 4.4 +0.38 6.22 £0.91
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Table 5. Effect of herbicides and SA on Zea mays leaf area 15 and 30 days after herbicide treatments.
Data are means =+ standard error.

After 15 days After 30 days
Leaf area (mlm?) Leaf area (ml m?)
Treatments SAO0 SA 1mM SAO0 SA 1mM
Nicosulfuron+Rimsulfuron 23715+1691.9 36545+1911.8 133245+16561.6 144808+14514
Bromoxynil+MCPA 33347+4469.1 39983+5326.6 126229+11988.1 164098+9161.9
Bentason 33445+468.6 39143+529 156309+9563.3 173445+3898.9
2,4-D+MCPA 32538+1132.7 37966+1087.2 162947+9823.4 193840+12538.2
Rimsulfuron 23381+566.3 37654+527.8 91343+9488 96921+10980.6
Nicosulfuron 25104+3577.3 32753+3211.4 98744+6502.7 107577+2010.7
Mesotrion+ S-metolacholor+
Terbuthlazine 27074+3288.1 39185+2492.2 144202.8+11525.4 161126+14185.5
Udosulfuron+Foramsulfuron+
Tincarbason 27764+840.8 38661+1448.1 142585+15837.1 192103+20139.9
Control (W.1) 14887.5+1879.4 18733+1345.4 67215+6882 37872+3353.7
Hand Weeding 36550+3034.1 44412+1429.1 165799+14469.2 213517+15340.5
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Figure 9. Effect of herbicide treatments and SA on Zea mays Grain yield (Kg/ha)
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Table 6- Anaiysis of variance of corn leaf area, leaf and stem dry weight 15 days after herbicide applications.

Source of Variation Df Leaf dry Stem dry Leaf area
block 2 0.101 ns 0.0072 ns 131618386 ns
(@licylic acid Sl sl 1 1.22 ** 0.22 ** 11411369047**
(b) herbicid 9 0.21* 0.02 ns 247416864**
a0l xherbicid 9 0.053 ns 0.0026 ns 18986824 ns
(bxa) licylic acids Ll
error 38 0.079 0.0121 45408412

bl oo (g3 ime BMB] pas g do)d ) 90 praw )3 (gl Gre Kby a4 NS g *H X
* ** and ns: significant at 5 and 1 probability levels ns not Significant respectively.

Table 7- Anaiysis of variance of corn leaf area, leaf and stem dry weight and seed yield 15 days after herbicide

treatments
Source of Df Leaf dry Stem dry Leaf area Seed yield
Variation
block 2 14.21* 14.26 * 751167480 ns 14553870.2
ns
salicylic acid 1 185* 19.13* 5802521018** 14027809.7ns
@
(b) herbicid 9 28.49** 15.47** 11058170504 37930740.9*
** *
xherbicid 9 1.99ns 2.13ns 822141877ns 2021353 ns
(bxa) salicylic acid
error 38 4.08 4/15 749248238.46 8724483/7

il oo (g1 dze BB pis 5 Mo pd ) 5 0w ()b e Sl i 4 NS 5 *F X
*, **and ns: significant at 5 and 1 probability levels ns not Significant respectively.
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