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In order to increase the accuracy and efficiency of weed management, in addition to the
composition and density of species, it is important to know the spatial distribution and
distribution of weeds in the field. In order to investigate the effectiveness of grid sampling
methods in estimating the spatial distribution of weed populations in corn fields under drip,
furrow, and sprinkler irrigation systems, a research was conducted in 2020 year in three corn
(Zea mays L.) fields. The fields were gridded with two methods of 5 m x Smand 5 m x 10
m. At the intersection of the lines, using square (100x100 cm) and rectangular (80x125 cm)
squares perpendicular to the planting lines, data on the density and diversity of weed
seedlings were recorded by species and at the four-leaf stage of corn. Weeds Amaranthus
blitoides, A. retroflexus, Setaria verticillata, and Convolvulus arvensis were the dominant
species in the studied fields. In general, the spatial distribution maps confirmed the
distribution of weed patches and the effect of the irrigation system on the appearance of
patches, which was affected by the biological characteristics and wetting pattern of the field
soil. The variogram of the studied species showed that in the furrow irrigation system, the
range of influence of the species increased compared to other irrigation systems, so that the
highest range of influence was related to S. verticillata and the lowest range of influence was
related to A. retroflexus. The distribution range of the studied species was smaller in the drip
irrigation system. The output maps showed a higher number of dense patches of weed species
in the sprinkler irrigation system, possibly due to the uniform wetting pattern of the field. In
this irrigation system, C. arvensis perennial species had the highest influence range and 4.
retroflexus species had the lowest influence range. Sampling methods of the studied species
showed differences in the estimation of spatial distribution maps. The rectangular grid
sampling method of 5 m x 10 m mainly showed the size of the weed patches to be slightly
larger than the square grid method of 5 m x 5 m, but if we have limited manpower and time
in sampling, using this method, while saving time, can have acceptable results in estimating
the weed population of corn fields with a small error.
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Farm Type of . . . . Organic
Stut.iy area irrigation Geogral?hlcal Sowing Cultivar Sampling Soil pH carbon
location location date date texture
(ha) system (%)
2 Silty
Gozal . 35°18'09.7"N 24 June
dareh 10 Drip 4992252 2"E June Producer 2020 Clay 6.8 1.1
2020 Loam
Sandy
Dasht 35°0827.5"N 13 June 704 5 July
louin 7 Furrow 49°58'47.1"E 2020 Moghan 2020 Clay 7.2 0.8
Loam
. . 35°06'15.8"N 17 June 10 July Clay
Towhidlu 6 Sprinkler 49°36'50 3"E 2020 Gazda 2020 Loam 7.5 1.2
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Month Min Temp (°c) Max Temp (°c) Daily Temp (°c) Rain (mm)
January -9.6 8.8 -0.4 47.43
February -14.8 15.8 0.5 97.11
March -2.4 20.4 9.0 67.2
April -0.6 234 114 107.7
May 6.4 34.8 20.6 14.2
June 10 35.8 229 0
July 15.8 38.8 273 0.9
August 11.8 37 24.4 4
September 6.8 34.6 20.7 0
October 0.6 27.8 14.2 8.4
November -1.6 24.6 11.5 106.7
December -8.2 11.6 1.7 65.6
Total 1.2 26.1 13.7 519.2
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Month Min Temp (°c) Max Temp (°c) Daily Temp (°c) Rain (mm)
January -11.0 12.6 0.8 483
February -10.6 14.0 1.7 59.6
March 2.0 20.6 9.3 63.4
April -1.9 24.0 11.0 88.1
May 3.0 325 17.7 37.7
June 9.7 36.8 233 3.0
July 15.7 38.7 27.2 4.7
August 12.7 373 25.0 1.1
September 9.1 349 22.0 0.0
October 2.6 29.4 16.0 254
November -3.0 20.0 8.5 57.8
December -6.0 15.5 4.8 45.0
Total 1.5 26.3 13.9 434.1
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Sag];l(:ng Qutz;(:;ate Weed species Model Co (Co+C) Ao R2 RSS (Co)/g((]);C) cofll');:li:lilon
Method
Amaranthus blitoides Gaussian 113 304.6 19.36 0.92 1474 37.09 Medium
Amaranthus retroflexus Exponential 2.95 591 15.95 0.40 2.55 49.91 Medium
Square Setaria verticillata Exponential 453 9.06 14568 045 5.3 50 Medium
Convolvulus arvensis Spherical 7.21 25.13 15.81 0.78 15.4 28.69 Medium
Smem Amaranthus blitoides Gaussian 81.4 228.7 16.73 0.87 1299 35.59 Medium
Rectangle Amaranthus retroflexus Exponential 0.57 3.61 9.84 0.09 1.15 15.78 High
Setaria verticillata Exponential 4.16 8.32 165.15 0.39 4.97 50 Medium
Convolvulus arvensis Spherical 8.31 24.58 17.4 0.80 14.3 33.80 Medium
Amaranthus blitoides Gaussian 0.1 275.5 16.78 0.81 9304 0.03 High
Square Amaranthus retroflexus Exponential 6.48 12.97 54.67 0.28 17.6 49.96 Medium
Setaria verticillata Exponential 8.53 17.12 171.93 0.27 31 49.82 Medium
Smx 10m Convolvulus arvensis Spherical 2.44 25.27 16.28 0.80 35 9.65 High
Amaranthus blitoides Gaussian 0.1 185.5 15.9 0.80 4201 0.05 High
Rectangle Amaranthus retroflexus Exponential 1.27 12.27 7.8 0.03 7.88 10.35 High
Setaria verticillata Exponential 8.27 16.6 187.92 0.23 323 49.81 Medium
Convolvulus arvensis Spherical 5.11 24.71 17 0.91 10.9 20.67 High
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8yl (ol e o (6 0 ptiges e (sl 3, > Amaranthus blitoides S. Watson 468 oS15 5 a5 ¥ JSwd
a: Square grid sampling methods Smx5m with square quadrate, b: Square grid sampling methods Smx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field 5m>10m with square quadrate, d: Rectangular grid sampling, along the field 5mx10m with
rectangle quadrate.
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slosked (bl s CoS (g0 pdiges aliste (sla by, 3 A. retroflexus L 655 o515 g a5 W& S
a: Square grid sampling methods Smx5m with square quadrate, b: Square grid sampling methods Smx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field Smx10m with square quadrate, d: Rectangular grid sampling, along the field Smx10m with
rectangle quadrate.
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«Sloyad 6yl s € (13 piged Lo (gl g, 4 Setaria verticillata PBeauv 4555 o515 ¢ qojg -0 JSwid
a: Square grid sampling methods 5mx5m with square quadrate, b: Square grid sampling methods 5mx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field Smx10m with square quadrate, d: Rectangular grid sampling, along the field Smx10m with
rectangle quadrate.
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wslolad ()bl i Co0 (6,1 paiges calisee clay y3gy 5> Convolvulus arvensis L. 4555 5515 9 z595 1 JSb
a: Square grid sampling methods Smx5m with square quadrate, b: Square grid sampling methods Smx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field Smx10m with square quadrate, d: Rectangular grid sampling, along the field 5Smx10m with
rectangle quadrate.
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Grid
C,/C,+C i
Sampling Q:adr:t Weed species Model C, (C,+0) A, R? RSS ( 011 00 ) coifealt;:il(m
Method P
Amaranthus Exponenti .
ra 627 1677 80.65 0.70 62964  37.38 Medium
blitoides al
Square Amaranthus Exponenti
P 1.2 292 8036 0.74 0.132 41.09 Medium
retroflexus al
Setaria verticillata  Spherical 0.03 0.09 101 0.86  1.968 33.33 Medium
Smx3m Convolvulus Spherical ~ 4.64 1047 9641 087  1.64 4431 Medium
arvensis
Amaranthus Exponenti 23139 .
Rectang oo O 48 1353 9.84  0.09 ; 3.54 High
le Amaranthus Exponenti ) 580 7633 082  0.103 35.29 Medium
retroflexus al
Setaria verticillata  Spherical 0.04 0.11 101 0.89 1.924 36.36 Medium
Convolvulus Gaussian 734 1469 8845 0.82  3.57 49.96 Medium
arvensis
Amaranthus Exponenti 05 448 91 069 S22 554 Medium
blitoides al 4
Square Amaranthus Exponenti
005  1.64 726 0.7 0.147 3.04 High
retroflexus al
Setaria verticillata EXp‘;len“ 002 012 273 062 4.701 16.66 High
Convolvulus Exponenti g 45 5173 1932 043 287 11.24 High
Smx 10m arvensis al
Amaranthus Exponenti 58338 .
Rectang o | 1944 5000 91 0.7 5 38.88 Medium
le Amaranthus Exponenti 5 397 91 085 0.074 31.19 Medium
retroflexus al

Setaria verticillata Gaussian 0.04 0.12 5459 0.86 6.444 33.33 Medium

Convolvulus Exponenti 1y 76 3037 1969 046 55 38.72 Medium
arvensis al
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5 (6l i o5 (6 > piges o (gl g, > Amaranthus blitoides S. Watson &6 «S1y5 9 jgr ¥ JSKud
a: Square grid sampling methods 5mx5m with square quadrate, b: Square grid sampling methods Smx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field 5mx10m with square quadrate, d: Rectangular grid sampling, along the field 5Smx10m with
rectangle quadrate.
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A. retroflexus
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S8 5 s S8 (0 g5 i (sl g > Amaranthus retroflexus Lo &5 (15 5 5 N S5
a: Square grid sampling methods Smx5m with square quadrate, b: Square grid sampling methods Smx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field Smx10m with square quadrate, d: Rectangular grid sampling, along the field Sm>10m with
rectangle quadrate.
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o 6yl e o5 d)|s).34.»5~ cilisee (sla b, > Setaria verticillata P. Beauv 4565 o515 ¢ o595 & JSd
a: Square grid sampling methods 5mx5m with square quadrate, b: Square grid sampling methods 5mx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field Smx10m with square quadrate, d: Rectangular grid sampling, along the field 5mx10m with
rectangle quadrate.
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o (6ol s C6 (63 piges cilisxa (la y3g, ,> Comvolvulus arvensis L. 6565 o515 5 qije V¢ JS
a: Square grid sampling methods 5mx5m with square quadrate, b: Square grid sampling methods 5mx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field Smx10m with square quadrate, d: Rectangular grid sampling, along the field 5mx10m with

rectangle quadrate.

S ol g co5 053 sbdile i GlbaisS 4 baye pl S ey slin! 1 Jea

Grid .
Sampling Quadrate Weed species Model C, (CAC) A, R? RSS (C"llg(;’JrC) Spatial
Method type x correlation
Amaranthus blitoides  Exponential 1390 19060  20.19  0.92 3974541 7.29 High
Amaranthus . .
Gaussian 2370 7163 15.88 0.97 291074 33.08 Medium
Square retroflexus
Setaria verticillata Linear 118.08 17776  46.69  0.84 494 66.42 Low
S mx 5m Convolvulus arvensis ~ Exponential 0.32 231 11.82  0.20 0.407 13.85 High
Amaranthus blitoides ~ Exponential 1330 18310  20.16  0.90 4760645 7.26 High
Amaranthus . .
Gaussian 2030 6907 16.28 0.97 233391 29.39 Medium
Rectangle retroflexus
Setaria verticillata Linear 11843  169.15 46.69  0.78 521 70.01 Low
Convolvulus arvensis ~ Exponential 1.92 4.11 94.43 0.72 0.187 46.71 Medium
Amaranthus blitoides ~ Exponential 1710 18030 17.07  0.56 2.821 9.48 High
Amaranhus Gaussian 2590 9037 1484 077 5204170 2865 Medium
Square retroflexus
Setaria verticillata Linear 65.99 87.45 41.69 0.71 119 75.46 Very low
S mx10m Convolvulus arvensis ~ Exponential 0.04 1.20 3.9 0.002 0.184 3.33 High
Amaranthus blitoides  Exponential 1430 16910 17.37  0.56 2.732 8.45 High
Rectangle /Zg;;lne;% Spherical 1010 8694  17.73  0.79 4818480  11.61 High
Setaria verticillata Linear 58.20 80.18 41.70  0.72 127 72.58 Low
Convolvulus arvensis ~ Exponential 9.60 72.44 7.92 0.13 396 13.25 High

a5 1 5oy {Co/CatC) X 100 wolasdly Slaypo g 9050 RSS 6,5 atels :Ag bl s ((CtC) e glaaked 1 :C,
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cShb ol piws €ov (61 paiges iliso sla g, > Amaranthus blitoides S. Watson 4555 15155 9 x5 VY S
a: Square grid sampling methods Smx5m with square quadrate, b: Square grid sampling methods Smx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field Smx10m with square quadrate, d: Rectangular grid sampling, along the field Smx10m with
rectangle quadrate.
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-Shb )bl piams Co (I paiges calisee (sl by, 4> Amaranthus retrofleus L 4565 o515 g w95 VY S
a: Square grid sampling methods Smx5m with square quadrate, b: Square grid sampling methods Smx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field Smx10m with square quadrate, d: Rectangular grid sampling, along the field 5mx10m with
rectangle quadrate.
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a: Square grid sampling methods 5mx5m with square quadrate, b: Square grid sampling methods 5mx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field Smx10m with square quadrate, d: Rectangular grid sampling, along the field 5mx10m with
rectangle quadrate.
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C. arvensis
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Shb bl pis Cot (1 paiges Lilise (sl by, y> Comvolvulus arvensis L. 43¢5 o515 ¢ aoj95 V€ JSi
a: Square grid sampling methods Smx5m with square quadrate, b: Square grid sampling methods Smx5m with rectangle quadrate, c:
Rectangular grid sampling, along the field Smx10m with square quadrate, d: Rectangular grid sampling, along the field Sm>x10m with
rectangle quadrate.
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