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Table 2- Mean of squares of yield components of maize as affected by experimental treatments
Ol yuds @abo o3l a0 Py olass oy o dils olasy &l W (439
S.0.V df Jw Grain number 100-grain
Row number per row weight
per ear
JSS 2 0.75"™ 16.05™ 2.08™
Replication
JrS Gy 3 0.222™ 588.81" 13.516™
Control method
Sl sl 1 0.333™ 12.21" 143.514™
Salicylic acid
S955 S 1 0.333™ 2.15™ 19.049™
Cocowet
Skl sl x S s, 3 1.444m 5.31" 16.204™
Control method x Salicylic acid
D955 x J5S by, 3 0.556™ 1.3m 1.736™
Control method x Cocowet
D995 55 % Sl s 1 1.333™ 4.2m 1.321™
Salicylic acid x Cocowet
99595 % Seboalos el xS g 3 1.1117 0.85" 1.723"
Control method x Salicylic acid x Cocowet
[ 30 0.75 1.768 1.874
Error
Sl po 6.42 4.66 6.88
CV (%)
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ms, " and ™ not significant, significant at the 5% and 1% probability levels, respectively
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Figure 1- Interaction effect of control method and salicylic acid on number of grain per row
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Table 3- Results of analysis variance of biological yield, grain yield and harvest index as affected by experimental treatments

&l s’ @bio &ol3T az 40 SO 50 g 0 Slos a1 o ,Slos clls y p L
S.0.V df Biological yield Grain yield Harvest index
SIS 2 317497.52" 49525.32"™ 5.59"
Replication
Jrs b, 3 51704390.57™ 27120002.58™ 381.88"
Control method
Sl ol 1 11723134.22" 37905648.4™ 1045.70™
Salicylic acid
D995 oS 1 122990.37™ 3342780.76™ 181.81"
Cocowet
Spmndls sl x J 557 2 3 7919915.98" 2785929.46™ 128.66™
Control method x Salicylic acid
DggS ¢S x S by, 3 2928738.05"™ 1268208.49™ 50.23"
Control method x Cocowet
D995 55 % Sl s 1 17968635.61™ 3323567.98" 31.78™
Salicylic acid x Cocowet
S95555 X Sl sl x 7057 b, 3 1101639.98™ 201301.78™ 17.05™
Control method x Salicylic acid x
Cocowet
U 30 1977768.92 159246.04 14.42
Error
s 8.53 9.16 14.56
CV (%)

" *and ™ not significant, significant at the 5% and 1% probability levels, respectively
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Table 4- Mean comparison for biological yield, grain yield and harvest index of maize as affected by control method and salicylic

acid

IS G0 Sl b el

Control method Salicylic acid

Se3glgm & S dos
Biological yield

&ils 8 ySlos
Grain yield (kg.ha™)

S!Sy ol

Harvest index (%)

(kg.ha™)

(g poe) aalis Sl sl 5 )18

Control Application of salicylic
acid
Al 3,18 o
Sl

Non-application of
salicylic acid
Soleecdls il o )8

Oy
Weeding Application of salicylic
acid
Sl 0,18 o
]

Non-application of
salicylic acid
Soleecdls il o )8

G le fd S,
1 liter of herbicide Application of salicylic
acid
Aol 3,8 pas

Seels

Non-application of
salicylic acid
Sl sl 80,18

G ile 5l 9o
2 liter of herbicide Application of salicylic
acid
Aol 3,18 pas

Seels

Non-application of
salicylic acid

15510c

13260d

20490a

18210b

15520c

16650bc

16380c

15820c

3009de 19.5d

2544e 18.8d

7528a 36.9a

5227b 28.7c

4752¢c 30.9bc

3069d 18.4d

5686b 35.0ab

3025d 19.1d

il e (5,0 sire Dgles (gl oy iy o (0 LSD (yge3] ulul 5 S e B> G JBlaz ghls slonSilee g o 40
Means within each column followed by the same letter are not different at 5% level according to least significance difference (LSD) test.
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Figure 4- Interaction effect of control method and cocowet on grain yield
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Figure 6- Interaction effect of weed control method and cocowet on harvest index
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Table 5- Results of analysis variance of density and dry weight of broad and narrow leaf weeds as affected by experimental treatments

i b 4z LS pagolad by g SUS iy LSy Sbolaw LS Sy,L SiS (59
S.0.V &7 Number of Broad leaf Number of Narrow leaf
df broad leaf weeds narrow weeds dry weight
weeds dry weight leaf weeds
S 2 8.75™ 28.44™ 40.58 173.10™
Replication . . . .
S s, 3 2037.44 56687.12 83645.87 192259.82
Control method
Sldls sl 1 4.84™ 3.71™ 3.99" 40.33ns
Salicylic acid . . . .
CigsSsS 1 37.79 373.46 206.38 552.70
Cocowet
. ns ns ns el
Skedlosnl x 28 b, 3 3.37 9.44 12.10 552.70
Control method x Salicylic
acid
. ns * il ns
SgsS'sS x 7S b, 3 14.15 130.82 97.58 22.57
Control method x Cocowet
9555 % Senndls sl 1 3.65™ 28.16™ 0.01" 22.57™
Salicylic acid x Cocowet
. ns ns ns ns
3 SoliadIl ol x 228 b, 3 3.65 10.20 1.63 22.57
D558

Control method x Salicylic
acid x Cocowet

s 30 5.52 32.35 11.62 56.79
Error
T JUUES UV 325 12.1 7.9 11.9
CV (%)

oy ) 90 Jliml gl )5 5 )l s g 5 o sme pas Kby i gy ™ g0 0
ms, *and ™ not significant, significant at the 5% and 1% probability levels, respectively.
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Table 6- Mean comparison for density and dry weight of narrow leaf weeds and dry weight of broad leaf weeds as affected by control
method and cocowet

JAS ey W95 gS LS pety, SS9 WS 5250, olaxi LS 580,k S 39
Control method Cocowet Broad leaf weeds dry Number of narrow leaf ~ Narrow leaf weeds dry
weight (g/m?) weeds (plant/m?) weight (g/m?)
(s pas) ool X SN Ty 140.9b 162.3b 239.6b
Control Application of cocowet
4555 8,15 pae 150.3a 174.4a 266.7a
Non-application of cocowet
N 99555 S )8 Oe 0d 0c
Weeding Application of cocowet
JCHK JX SRV Qv Oe od Oc
Non-application of cocowet
SiSdile 2 R X Sy 35.45d 2d Oc
1 liter of herbicide Application of cocowet
G995 3,5 pae 48.39¢c 6.5¢ Oc
Non-application of cocowet
S le 1 g0 95555 018 Oe 0d Oc
2 liter of herbicide Application of cocowet
Oe od Oc

95555 35 pae
Non-application of cocowet
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Means within each column followed by the same letter are not different at 5% level according to least significance difference (LSD) test.
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Abstract

Introduction: Improving the efficiency of herbicides and reducing their consumption through the
use of additives materials is one of the important strategies in sustainable weed management. Using
reduced doses of herbicides with additives can reduce herbicide use, increase their effectiveness,
and improve the health of food products. Therefore, this study investigated the effects of mixing
herbicides with salicylic acid and cocowet adjuvant on corn yield, yield components, and weed
control under Shahrood climate conditions.

Materials and Methods: A factorial experiment was conducted as randomized complete block
design with three replications at the research field of Shahrood University of Technology. Factors
included weed control method at four levels: control (no treatment), weeding throughout the
growing season, recommended herbicide dose (nicosulfuron 2 L.ha) and reduced herbicide dose
(nicosulfuron 1 L.hat) as the first factor, foliar application of salicylic acid and non-application of
salicylic acid as the second factor, and cocowet in two levels, 2 liters per hectare and non-
application of cocowet as the third factor. Treatments were performed at the 6-leaf stage. At the end
of the season, corn traits were sampled and measured. The investigated traits included the number
of rows per ear, the number of grains per row, the weight of 100 grains, the harvest index, grain, and
biological yield, density and dry weight of broad and narrow leaf weeds.

MSTATC software was used to conduct an analysis of variance (ANOVA) on all collected data.
Significant differences between means correspond to a probability level of 0.05 according to the
LSD test.

Results and Discussion: The minimum grain number per row (20.2), biological yield (1.326
kg/ha), and grain yield (2,544 kg/ha) were observed when salicylic acid was not applied in weed-
free conditions. The highest harvest index of 33.91 percent was obtained by applying cocowet under
weeding conditions, while the lowest harvest index of 14.62% was observed in the control group
(without cocowet consumption and no-weeding). Salicylic acid foliar spraying in conjunction with
weeding, 1 liter of herbicide, and 2 liters of herbicide resulted in harvest index increases of 28.5,
67.9, and 83.2% in comparison to the absence of salicylic acid. In addition, the results demonstrated
that foliar application of salicylic acid under weeding conditions increased the biological and grain
yield of maize by 12.5% and 44%, respectively, compared to non-application. In this regard,
researchers reported that the interaction effects of salicylic acid and herbicide could reduce weed
dry weight and increase maize grain and biological yield. The effects of salicylic acid on
physiological and biochemical processes, such as photosynthesis, ion uptake, membrane
permeability, enzyme activities, flowering, heat production, and plant growth and development, are
well documented. Similar reductions in population and dry weight of narrow-leaved weeds were
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observed when reduced herbicide doses were combined with cocowet, according to the findings of
the present study. Low doses of herbicide combined with cocowet increased the yield of corn by 14
percent. In this regard, researchers reported that nicosulfuron applied with petroleum and vegetable

oil adjuvants enhanced weed control.
Conclusion: Based on the findings of this study, the use of salicylic acid can increase corn's growth

and competitiveness against weeds, while cocowet adjuvant has the potential to reduce herbicide
use by increasing herbicides' use efficiency.
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