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Abstract

Introduction

Maize (Zea mays L.) is an annual plant from the Poaceae family, which ranks third among crops due to its
special characteristics, including a wide range of adaptation in tropical and subtropical climates. In recent
years, herbicides that inhibit the action of acetyl coenzyme A carboxylase and Acetolactate synthase have
been widely used to control narrow leaves. One of the significant consequences of these herbicides being
released into the environment is their persistence in the soil. This issue, along with the harmful effects on the
activity of microorganisms and stability in the soil ecosystem, poses a serious threat to crop rotation, as their
gradual leaching and runoff can lead to underground and surface water pollution.

Materials and Methods

This experiment aimed to investigate the residual effect of Acetolactate synthase inhibitor herbicides on
some growth and yield characteristics of corn in different rounds of irrigation was conducted at Shadid
Beheshti of Andimshek Agro-industrial Company in 2020-2021 and 2021-2022. The Acetolactate synthase
inhibiting herbicides used in wheat were Atlantis herbicide (Mesosulfuron-methyl+ iodosulfuron-methyl-
sodium, OD 1.2%, 1.5 L ha), Apirus herbicide (Sulfosulfuron, WG 75%, 26.6 g.ha-1), weedy check, and
weed-free check as main-plot and different rounds of irrigation (one, two, three, and four rounds between
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wheat harvest to corn sowing) as sub plot were examined using a split-plot design with randomized complete
block design with four replications. The investigated traits included plant length, number of leaves, ear
length, ear diameter, number of rows per ear, number of seeds per row, 100 seeds weight, seed yield,
biological yield, harvest index, and herbicide carryover in the soil.

Results and Discussion

The analysis of variance revealed that the application of herbicide and irrigation rounds significantly affected
the assessed traits of corn. The highest values for plant length, number of leaves, ear length, ear diameter,
number of rows per ear, number of seeds per row, 100 seeds weight, seed yield, and biological yield were
observed in the weed-free check with four rounds of irrigation. The weedy check with one round of irrigation
had the lowest values for these traits. Increasing the irrigation rounds reduced the negative effect of
Acetolactate synthase inhibiting herbicides on corn plants, and Atlantis herbicide demonstrated a more
destructive effect compared to Apirus herbicide. Examination of herbicide carryover in the soil indicated
higher residues of Atlantis herbicide compared to Apirus herbicide, resulting in a more detrimental impact on
corn plants.

Conclusion

Based on the results of this study, Apirus herbicide, with better weed control in corn fields and lower soil
stability, had a less negative effect on corn plants compared to Atlantis herbicide. The findings from the two
years of testing supported this conclusion. Additionally, it was observed that increasing soil moisture through
more rounds of irrigation reduced herbicide carryover in the soil and consequently minimized their negative
effects on corn plants. Therefore, based on the results of this experiment, it seems that in the rotation of
wheat-corn, the use of Apirus herbicide in wheat cultivation to control weeds, as well as the implementation
of a rounder irrigation method for corn, can lead to a better corn yield compared to the use of Atlantis
herbicide.

Keywords: Crop rotation of wheat- corn, Herbicide residual, Mesosulfuron-methyl+ iodosulfuron-methyl-
sodium, Sulfosulfuron
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Second vear Wheat 0.77 270 9 0 75 1.2 Loam
y Corn 0.79 320 10 0 7.5 1.2 Loam
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Table 2. The results of mean square variance analysis of some growth and yield characteristic of corn under the conditions of herbicide application

and different irrigation round in two years of the experiment.

First year
Source of Nomber Corn Corn Nomber NO”.‘bef of 100 grain I Biological Harvest
e df  Plant length . of row grain per ; Grain yield . .
variation of leaf length diameter weight yield index
per corn row
Block 3 46.792** 0.266* 0.932* 2.104** 0.042"™ 5.641** 3.891** 651504 ** 3082319** 3.354™
Herbicide 3 150187.750** 192.391** 106.557** 304.771** 45.333** 731.141** 574.974** 118864894** 615393780**  164.729**
Error 9 5.292 0.071 0.210 0.201 0.042 0.752 0.266 43291 463173 1.188
Irrigation 3 1091.167** 1.807** 11.557**  28.188**  1.708**  86.682** 46.182** 10489079**  70745403** 6.896*
Herbicide
x 9 84.222** 0.280** 1.335** 2.229**  0.819** 8.738** 3.668** 473074** 7132525** 9.396**
Irrigation
Error 36 1.250 0.064 0.113 0.149 0.028 0.571 0.227 31895 58952 1.799
C.Vv - 0.89 2.52 1.96 0.88 1.19 2.45 1.38 3.03 1.55 3.65
Second year
Source of Nomber Corn Corn Nomber NO”.‘bef of 100 grain S Biological Harvest
e df  Plant length . of row grain per ; Grain yield . .
variation of leaf length diameter weight yield index
per corn row
Block 3 165.807** 0.125* 0.891** 1.557** 0.104™ 6.208** 3.891** 1872003** 8217934** 1.438™
Herbicide 3 145688.016** 247.208** 270.766** 492.057** 59.271** 1961.958** 1088.932** 575289124** 1132884820** 3044.604**
Error 9 19.335 0.028 0.071 0.168 0.035 0.167 0.280 113112 1060111 8.701
Irrigation 3 1294.641** 4.417*%*  17.432**  27.932**  2.688**  95.208** 57.599** 27798341**  95304780** 13.438™
Herbicide
x 9 48.280** 0.708** 0.557 ** 3.266**  0.896** 2.000** 3.543** 1332936** 4807808** 44.701**
Irrigation
Error 36 8.245 0.052 0.123 0.113 0.052 0.260 0.252 44360 857363 6.510
CV - 2.03 2.42 1.61 0.76 1.61 1.54 1.38 2.28 5.32 5.25

*, ** and ns: Significant at 5% and 1% levels of probability and non-significant, respectively.
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Table 3. The mean comparison of herbicide application and different irrigation rounds interaction on some growth and yield characteristic of corn in two
years of the experiment.

First year
Plant Nomber Corn Corn Nomber of ~ Nomber of 100 grain Grain Biological Harvest
Herbicide Irrigation length length diameter row per grain per - yield yield .
of leaf weight (g) 1 1 index (%)
(cm) (cm) (mm) corn row (kg.ha™) (kg.ha™)
Atlantis One time 68.50 | 8.000 e 16.00 h 41.75 13.00 e 26.75 jk 31.00 k 4184 j 11940 | 34.75 ef
Two time 75.50 k 8.500d 16.00 h 42.75 i 13.00 e 27.50 ij 31.75]j 4404 12760 k 34.75 ef
Three time 78.50 9.000 ¢ 16.50 g 4350 h 14.00d 2850 i 32.00 ij 5017 13710 36.50 de
Four time 82.00i 9.000 ¢ 17.00 f 44509 14.00d 30.25 h 32.50 i 5546 h 14580 i 38.25 bed
Apirus One time 84.00 h 9.000 ¢ 17.25f 45.00 fg 14.00d 31.00gh 33.75h 5817 g 15140 h 38.25 bed
Two time 88.25¢9 9.250 ¢ 18.00 e 45.25f 14.00d 31.75fg 35.00 g 6070 g 15840 g 38.50 bc
Three time 97.50 f 10.00 b 18.00 e 46.00 e 14.25¢ 32.50 ef 35.75f 6518 f 16940 f 38.50 be
Four time 109.8 e 10.00 b 18.50d 46.00 e 15.75b 33.50¢e 38.25¢ 7473 e 18690 e 40.00 b
Weedy check One time 56.50 o 6.500 h 12.75 k 35.75n 12.00 f 20.25n 25.50 n 2317n 7290 p 31759
Two time 59.75n 7.000 g 13.75] 37.00 m 12.00 f 2250 m 28.25m 2626 m 81730 32.00¢g
Three time 61.00 n 7.000 g 15.00i 39.50 1 12.00 f 24751 30.001 31771 9501 n 33.50 fg
Four time 65.75m 7.500 f 15.00i 40.50 k 12.00 f 26.00 k 30.50 ki 3676 k 11170 m 33.00 fg
Weed free check One time 256.3d 15.00 a 19.00 ¢ 47.00d 16.00 a 35.25d 40.50 d 8145d 19150d 4250 a
Two time 265.3 ¢ 15.00 a 19.25¢ 4775 ¢ 16.00 a 37.00 ¢ 4150 ¢ 8642 ¢ 21750 ¢ 39.50 b
Three time 2683 b 1500 a 2050 b 48.75 b 16.00 a 40.25b 42.25b 9563 b 25600 b 37.25cd
Four time 286.3 a 1500 a 2225 a 50.50 a 16.00 a 45.00 a 45.75a 11120 a 28310 a 39.50 b
Second year
Plant Nomber Corn Corn Nomber of ~ Nomber of 100 grain Grain Biological Harvest
Herbicide Irrigation length of leaf length diameter row per grain per weight (g) yield yield index (%)
(cm) (cm) (mm) corn row gnt (g (kg.ha™) (kg.ha™) 0
Atlantis One time 94.50 k 7.000 f 16.00 h 43.50 k 13.75¢ 28.25 | 33.75 j 61411 12340 k 49.75 d
Two time 102.8 j 7.750 e 17.25¢g 44.00 j 14.00 ¢ 30.25 k 3450 i 7001 k 13860 j 50.50d
Three time 108.8i 8.000 e 18.50 f 4450 i 14.00 ¢ 3175 j 35.75 h 7625 j 15470 i 49.25d
Four time 112.5 hi 8.000 e 18.75 f 45.00 h 14.00 ¢ 33.50 i 36.75 g 8337 16630 hi 50.00 d
Apirus One time 116.0 h 8.000 e 20.25e 46.00 g 14.00 ¢ 34.75 h 37.00 ¢ 8921 h 17810 gh 50.25d
Two time 121.3g 9.000 d 20.50 de 46.00 g 1450 b 36.75 g 3725 g 10380 g 18800 fg 55.25¢
Three time 1275 f 9.500 ¢ 21.00d 47.00 f 16.00 a 37.75 f 38.50 f 11980 f 19900 f 58.25 ahc
Four time 139.0e 10.00 b 22.00¢c 4750 e 16.00 a 4025 e 39.25¢ 13230 e 22680 e 58.25abc
Weedy check One time 50.50 n 5.000 h 12.00 1 33.750 11.00 e 1550 p 22.25n 1447 p 4797 n 3150 e
Two time 56.50 m 5.750 ¢ 12,75k 36.75n 11.25e 17.00 0 25.75m 1783 o 7251 m 2450 f
Three time 60.00 Im 6.000 g 14.00 37.50m 12.00d 20.75n 27501 2410n 88231 27.25 f
Four time 64.00 1 7.000 f 15.00i 39.50 1 12.00d 2275 m 29.00 k 3144 m 9803 | 32.00e
Weed free check One time 265.3d 15.00 a 22.00c 48.50d 16.00 a 43.00d 4350 d 14480 d 24200d 60.00 ab
Two time 2713 ¢ 15.00 a 22.25¢ 49.00 c 16.00 a 4450 ¢ 45.00 ¢ 15590 ¢ 25690c 60.75a
Three time 281.8b 15.00 a 23.00 b 50.00 b 16.00 a 4550 b 47.00b 16910 b 27520 b 61.50 a
Four time 294.8a 15.00 a 24.00a 52.25a 16.00 a 47.75 a 49.00 a 18490 a 32980 a 56.50 hc

Means with the same letters in each column have not significant differences based on LSD Test (p<0.05).
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Figure 1. The mean comparison results of herbicide application and
different irrigation rounds on the amount of herbicide caryover in the soil.
Bars are meanst S.E, at 1% level, of four replicates.
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