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Table 1. Statistical characteristics of pigweed and nightshade at the beginning and end of the maize growing season

IS s sp e 68 oS Sme 3l Dl = Sl
S Al e
. - % 2 SD 2 o Relative
Methods Species Min Max Mean (n m™) (nm’) CV (%) abundance (%)
90
90 30 30 90 90 30 30 90
%
30 DAP DAP  DAP U% paP  pap  °PAP pap pap OPAP pap DAP
Amaranthus 0 0 25 2 16035 835 8654 1105 5397 13225 4074  33.81
B retroflexus
S J RS
Integrated  Solanum nigrum’ 1 0 34 3 23324 1635 133.13 1245 57.07  76.16 59.25 66.18
control
Total weeds > 5 0 40 3 39360 2471 12161 1226  30.89  49.64 100 100
Amaranthus 0 0 28 5 20746 2560 12521 1823 6035 7123 5145 4514
retroflexus
ibed J 25
Chemical  Solanum nigrum 0 0 32 6 19573  31.11  119.08  21.09  60.83  67.80 48.54  54.85
control
Total weeds 7 2 40 6 40320 5671  98.40 17.81 2440 3141 100 100
Amaranthus
o e e retroflexus 0 0 24 7 12195 41.06  83.48 2469 6845  60.14 3548  33.09
o Solanum nigrum 0 0 34 11 221.68 83.02 133.01 4674 60.05  56.30 64.51 66.90
Weedy
control Total weeds 5 3 39 13 343.64 EM 0 11007 38.62  32.03 31.12 100 100

I- e faty) s b 5 2mobu 555 2l 5 35,0 lo e JS
DAP= Days After Planting (<28 ji jw slajs, sliw),

Min = minimum in each quadrat (25%x25cm) n=90, Max= maximum in each quadrat (25x25cm) n =90.
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Figure 1- the fitted model to semivariances of species density after integrated control.
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Figure 2- the fitted model to semivariances of species density after chemical control.
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Figure 3- the fitted model to semivariances of species density in weedy control.
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Table 2. The parameters of variogram models fitted to the density of weed species

JAS s
5 el G cae 65 (80 T 51 o0 (ilee) i bl PRI S (Kol
Weed control Species Intercept (Nugget)  Sill (Asymptote) Range Nugget (%) Spatial dependence
methods
(C0) (CO+C) (CO/CO+C)x100
90 30 90 30 90 90
sopap 0 S0 0 S0 % 30paP  90DAP 30 DAP o
Amaranthus B
s oo 025 002 4470 058 3214 1657 055 3.44 Strong Strong
Integrated control ¢ 0 nigrum * 0 0 834 031 926 643 0 0 Strong Strong
Amaranthus 0.09 0 3169 L4 1271 1203 028 0 Strong Strong
srbons J 28 retroflexus ’ ’ ’ ’ ’ ’
Chemical control ¢ 10 m nigrum 0.21 009 768 035 451 511 273 2571 Strong zom,aa
. Amaranthus 0 045 958 LIl 755 807 0 1351 Strong Strong
5 e dals retroflexus
Weedy control g1 um nigrum 00008 059 1401 156 1148 1349 0005  37.82 Strong zomaa

L-jefas; s gl 5 2-ekw sl
DAP= Days After Planting (s8I jw lass, slias )
strong (ws¢8) 9 moderate (lowgio)

VFf



5o g S ST g

R

SAgele (15 bty g 4y adosls (551 Jde S35 ol g RMSE) ol e SOl aty ;¥ sl
Table 3. RMSE for determination of the accuracy of models fitted to semivariances of density of weed species

e 5 cke 68 e bl Sibe 4o o - Sl 4oy doys SO
Soeslaale
Weed control . o .
methods Species Model RMSE (m) RMSE (%) Prediction accuracy
30 90 30 30 90
DAP* DAP DAP 90 DAP 30 DAP 90 DAP DAP DAP
SIS Amaranthus retroflexus ' PS.M” S.M* 2.03 0.37 20.25 4.42 Medium* Great *
Integrated control
Solanum nigrum * E.M* SM 1.87 0.36 12.82 2.21 Good* Great
bt S Amaranthus retroflexus S.M S.M 2.13 0.32 16.42 0.77 Good Great
Chemical control
Solanum nigrum S.M S.M 223 0.53 18.22 1.70 Good Great
5 ¥ L
it Amaranthus retroflexus SM S.M 1.66 0.80 21.77 1.94 Medium Great
Weedy control
Solanum nigrum S.M S.M 1.73 0.96 12.48 1.15 Good Great

I-apats, pspgh ,2-0bwisight

PS.M= Pentaspherical Model (3 S J.s), S.M= Spherical Model (5" J4»), E.M= Exponential Model ( ;s Ju),
DAP= Days After Planting (<215 1 s slass, o), Great = Jie, Good=c =, Medium= L. s

1¥0



«Applied Research in Field"Crops» Vol 33, No.4,2021

Spatial distribution of pigweed (Amaranthus retroflexus) and
nightshade(Solanum nigrum) in different weed control conditions

Maryam Arianmehr!* <Ali Ghanbari > <Reza Ghorbani 2« Mehdi Nassiri Mahallati >

1. PhD Student in the Department of Agrotechnology, at Ferdowsi University of Mashhad (Correspond-
ing author)

2. Associate Prof, College of Agricultural Sciences, Ferdowsi University of Mashhad

Received: September 2019 Accepted: November 2020 - DOI: 10.22092/aj.2021.127751.1432

Extended Abstract
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Applied Research in Field Crops Vol 33, No. 4, 2021 19-21: 128-145(in Persian)

Introduction:

In each farm field and over time due to the long-term use of inputs and varied
tillage practices as well as different management operations, the factors affecting
plant yield would be complex (Liu ef al., 2013). The impacts of these factors
are not usually taken into consideration in farm management. For example, the
herbicides are usually applied uniformly based on the mean weed pressure in the
field. Uniform management in situations where there is spatial variation, not only
will not be economically efficient but also will have detrimental environmental
consequences. Cardina & Doohan (2008) reported that although weeds are often
dense in some parts of the field, their density is not independent of each other. In
other words, their density depends on the sampling distance of species. Identifying
weed distribution on the farm is a necessary step before site-specific management.
Site-specific management is in the direction of sustainable agricultural purposes.
This thereby highlights the importance of the study of the spatial distribution of

weeds. The aim of this study was to investigate the spatial distribution of pigweed
Email address of the corresponding author: m.arianmehr@um.ac.ir
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and nightshade under different weed control methods.

Materials and Methods:

This experiment was conducted at the experimental station of Ferdowsi
University of Mashhad during the maize growth season of 2016. A plot of field
measuring 56.25 x 21 m was selected and maize S.C 704 was planted in it.
Each control method including chemical control, integrated control (chemical
+mechanical) and weedy control was applied to one-third of the field. Data
collected from sampling at 270 points based on a 1.87x2.5 m grid at two stages;
the first and the end of maize growth season (30 and 90 days after corn planting).
Amaranthus retroflexus and Solanum nigrum species had more than 96% density
of total weeds.

The evaluation of the spatial distribution of weed species was done by a
geostatistical analysis of the species counts. The principal tool of geostatistics is
the variogram (Goudy et al., 2001). The function showed in equation (1) links the

expected squared difference of a variable between any two places:
N(h) equation (1)

. —Z . 2
2N E} [2(x;) = z(x; + )]

y(h)=

Where z(x) and z(x + h) are random variables at positions x and x + h. h is the
distance of pair of points. Validation of the variogram model was determined by

(equation 2) that calculating the root mean square error (RMSE):

\lli(ip(h,-)f:o(hf))z equation (2)

RMSE = \‘l' =1

n

Results and Discussion:

According to the percentage of RMSE error, the fitted variogram models
to density pigweed and nightshade were most often in accordance with the
spherical model in integrated control, chemical control and weedy control at the
beginning and end of the growing season. This result in addition to indicating a
patchy distribution for species, also showed that this structure in species has been
preserved after mechanical and chemical control. In the integrated control, the
range of pigweed and nightshade decreased about 15.5 m (48%) and 2.8 m (30%)

at the end of the growing season, respectively, while in the weedy control, the
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range of these species increased about 0.5 m (6%) and 2 m (17%) at the end of
the growing season, respectively. In the chemical control, the range of pigweed,
decreased about 0.68 m and the range of nightshade increased about 0.6 m at the
end of the growing season.

Conclusion:

The results of many studies indicate a patchy distribution of weeds. In this study,
the patchy structure of weeds persisted even after mechanical and chemical control
of weeds. It can be said the mechanical and chemical control of weeds destroy
around of patches of weeds, but the center of the weed patches remains. Also in
this study, the range of species was affected by weed control methods so that the
integrated control of weeds decreased the range of pigweed and nightshade and
chemical control of weeds prevented expanding the range of pigweed.

Keywords: chemical control, integrated control, patchy distribution of weeds.
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