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Abstract

Weed flora surveys were conducted to determine the distribution of dominant weed species in wheat (Tirticum
aestivum L.) fields at Tabriz county. Only 3.91% of weeds were assertive and observed in more than 60% of
fields, but 89.84% of weeds were found in less than 30% of fields. Assertive weeds were corresponding with 13
abundant weed species. These weeds were adapted to farmer’s management methods. The major families for
these noxious weeds were Chenopodiaceae, Brassicaceae, and Poaceae with 3, 2, and 2 dominant species,
respectively. Acroptilon repens (L.) DC., Eremopyrum Bonaepartis (Spreng.) Nevski, and Cardaria draba (L.)
Desv. with 114.1, 105.48, and 100.39 DI (dominance index) were dominant in winter wheat fields at Tabriz
county. A. repens (L.) DC. and C. draba (L.) Desv. had highest relationship together. Also, highest correlation
was observed between Polygonum aviculare L. and Chenopodium album L. These weeds were observed in more
than 60% of fields. E. Bonaepartis (Spreng.) Nevski with mean density 3.26 plants m2 had highest density,
higher values of density shows that this weed has more competitive or reproductive ability than other weeds.
And also, higher value of uniformity for E. Bonaepartis (Spreng.) Nevski represents that this weed is more

compatible with the soil and climate conditions.
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Introduction

Weeds are constant component of agro-ecosystem
that have harmful effects on crop quality and
quantity (Powell and Justum, 1993). These plants are
competitors to agricultural crops because of their
high adaptability to different environmental
conditions. These unwanted plants compete with
crops for light, water and nutrients (Wang et al.,
2007). The yield losses due to weed crop competition
mainly depend on kind of weed species, their density
and cover percentage. Zand et al. (2007b) reported
that weeds reduce wheat yield up to 30% in Iran.
Chemical control is the most widely applied method
of weed control in Iran (Zand et al., 2007a, 2007b;
Baghestani et al,, 2007a, 2007b). Farmers in our
country traditionally use broadleaf herbicides
tribenuron methyl and 2,4-D plus MCPA, and grass
herbicides clodinafop propargyl and diclofop methyl
(Zand et al., 2007a). But in Tabriz county (north
west of Iran), farmers mainly use 2,4-D plus MCPA
for broadleaf weeds control. Frisbie et al. (1989)
reported that weed distribution and infestation
intensity is different, so the extent of crop yield
reduction will mainly depend on the density and
diversity of weeds in the field. Although, two weeds
may be superficially very similar but they differ in
their growth habit, reproductive, time of maximum
competition and response to individual control
methods (Memon et al., 2013). So, identification of
weed species is basement for their management. And
also for an effective weed management program, we
need to have accurate information on the systematic
of weeds, their frequency, uniformity, density,
coverage, growth habit, phenology (Ghersa and Holt,
1995; Hassannejad and Porheidar-Ghafarbi, 2012).
Weed studies are useful for detecting relative
importance of weed species in crop production
systems (Thomas, 1985; McCully et al., 1991). Weeds
are one of the major limiting factors in Iranian wheat
fields (Minbashi et al. 2008). Some studies about
weed flora in cereal and oil seed crops have been
done in some counties of Iran (Minbashi et al.
2008). But, we have a little information about
distribution of dominant weeds in wheat fields at

northwest of Iran. So, the objective of this study was
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to determine the dominant weed species and survey

of their distribution in wheat fields at Tabriz county.

Materials and methods

Description of survey area

Tabriz county of Iran is located between 35° 7’
latitude and 46 © 26 longitudes. This county has cold
semi-aried climates.The average annual precipitation
is 289 mm. The annual mean temperature is 12.5°.
The average annual sunshine hours are 2794.3.
Wheat fields surveyed in this study lie between 1200

and 2000 m a.s.l.

Sampling procedure

The field surveys were made during the wheat
tillering to stem elongation stages (Minbashi et al.,
2008). This sampling time was chosen because: a)
most of the weeds were well established in this time;
and b) identification of weed species was possible
because these plants were in flowering or fruit
setting stages and easily recognizable. Fields were
surveyed following the methodology of Thomas
(1985) in which 20 quadrates of 0.25 m2 were
randomly placed along a "W" pattern consisting of 5
quadrates in each one of 4 arms of the pattern, in
each field.

Data analysis

Univariate Analysis

All weeds in each quadrate were identified, counted
(density and cover percent), and recorded for
subsequent data entry and analysis. All weed species
observed in the field condition were classified in to
three groups, including surpassing weeds (SW),
underneath weeds (UW), and climbing weeds
(CW).The surpassing weeds can be viewed and
differentiated easily from distance during field
survey (Memon, 2004). Competition ability of these
weeds for sunlight is highlight. In order to
distribution patterns, all weeds in wheat fields at
Tabriz county were classified in to four categories;
Assertive weeds (frequency over than 60%),
ascendant weeds (frequency between 50% to 60%),
average weeds (frequency between 30% to 49%), and

below average weeds (frequency less than 30%)
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(Mori et al.,, 1983). The data recorded in each
quadrate (density and cover percentage), all
quadrates of each fields (uniformity), and all fields of
this county (frequency) were summarized using
some quantitative measures (frequency, uniformity,
density as outlined by Thomas (1985) and cover
percentage as outlined by Hassannejad and
Porheidar-Ghafarbi (2012). The finale quantitative
measure calculated was dominance index (DI) that
introduced by Hassannejad and Porheidar-Ghafarbi
(2012). This measure calculated from frequency,
field uniformity, mean density, and mean cover

percentage as follows.

The frequency (F) value was the percentage of fields
infested by a species k, at least in one quadrate per
field. This measure is an estimate of the geographical
extent of the infestation in the province.

_ EE Yi
~ n

Fk

X 100

Where Fk, is the frequency value of species k, Yi is

the presence (1) or absence (0) of species k in field i,

and n is the number of fields surveyed.

The field Uniformity (U) value indicates the
percentage of quadrates (20 quadrates per field)
infested by a species. This measure is an estimate of
the area infested by a weed species.

_ ZPEPXij
~ 20n

Uk X 100

Where Tk, is the field uniformity value of species

k, Xij is the presence (1) or absence (0) of species k

in quadrate j in field i, and n is the number of fields

surveyed.

The density (D) value was calculated as the mean

number of plant per square meter for each weed
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species, expressed over all fields surveyed.

7
20

Where Dki is the density (individuals per square

meter) of species k in field i and Zj is the number of

plants of each species in quadrate j (each quadrate is

0.25 m2).

The mean field density (MFD) value indicates the
number of plants per square meter for each species
averaged over all fields sampled. This measure was
used to magnitude of the infestation in all the
surveyed fields.

Y2 Dki

I

MFDk =

Where MFDK is the mean field density of species k,

Dki is the density (numbers per square meter) of

species k in field i, and n is the number of all fields

surveyed.

The cover percentage (Cki) value indicates the

vertical projection on the ground, based on visual
estimates; it usually does not include overlaps. For
visual estimates, some count "empty space" within a

clump and others do not.

Y
cki = 2
20

Where Cki is the cover percentage of species k in

field i, Zj is the cover percentage of species k in

quadrate j.

The mean cover percentage (MCi) value

indicates the cover of plants per square meter for

each species averaged over all fields sampled.
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2 Chi

n

MCki =

Where MCki is the mean field cover k, Cki is the

cover percentage of species k in field i, and n is the

number of fields surveyed.

To summarize the dominance of a species, four of the
above measures were combined in to a single value.
The dominance index (DI) was calculated by
assuming that the frequency, field uniformity, mean
field density, and cover percentage measures were
equally important in describing the importance of a

weed species.

DI=F+ U+ MD+ MC

Multivariate Analysis

Species presence (1) and absent (0) data were
subjected to multivariate data analysis to detect
differences between the weed communities of each
district. One important advantage of a multivariate
analysis approach is that it allows comparisons
utilizing all occurring weed species as variables in the

analysis (Derksen et al. 1993). After weed species

were collected in the fields, we arranged the samples
(fields) into matrix where weed species are
represented by columns and fields of different
districts by rows. The first component axis explains
the greatest proportion of linear variation in the
data, whereas the second axis explains the next
greatest proportion of variation. Data on weed
species of all districts were analyzed through with
ordination methods like detrended correspondence
analysis (DCA) and weed species distribution
displayed in ordination diagrams. DCA were done
with presence (1) and absent (0) data of 13 abundant
weed species (species that observed in more than
30% of winter wheat fields at Tabriz county) using
CANOCO (Version 4.5). Ordination plots were
produced for both sampling fields and weed species
associated. Districts and species that are close
together in ordination space are more similar than
those that are further apart, like Jongman et al.

(1995) reported in their researches.
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Results and discussion

Only 13 weed species were found in more than 30%
of fields. These abundant weeds were belonging to
Chenopodiaceae, Brassicaceae, and Poaceae with 3,
2, and 2 species, respectively. Between all recorded
weeds, 89.84 of weeds were found in less than 30%
of fields (below average weeds). 6.25% of weeds were
found in 30-49% of fields (average weeds). Only
3.91% of weeds (5 species) were observed in more
than 60% of fields (Assertive weeds). Higher values
for the frequency of these weeds show a higher
proportion of their Climatic and soil conditions, like
that Minbashi et al. (2008) mentioned it in their
researches. Eight species of 13 dominant weed
species (frequency more than 30%) belong to
surpassing weeds. These weeds had highest
competition ability for sunlight (Table 1). Surpassing
weeds were distributed in 1.12% to 70.05% of
quadrates in wheat fields (Table 1). Eremopyrum
Bonaepartis  (Spreng.) Nevski had highest
uniformity in distribution, because this weed was
found in 70.05% of quadrates in each field. Ranking
all weeds showed that Acroptilon repens (L.) DC,
Eremopyrum Bonaepartis (Spreng.) Nevski, and
Cardaria draba (L.) Desv. with dominance index
(DI) equal 114.1, 105.48, and 100.39 were dominant
weeds in winter wheat fields at Tabriz county (Table
1). Dominance of these weeds might be due to their
better adaptability under environment conditions
and farmers management methods. E. Bonaepartis
(Spreng.) Nevski with mean density 2.08 plants m-
had highest density in this county (Figure 1). Higher
values for the mean field density for this weed
species shows that this weed has more competitive or
reproductive ability than other weeds. Lower values
the frequency of E. Bonaepartis (Spreng.) Nevski
represents that this weed is not compatible with the
soil and climate conditions, like that Minbashi et al.
(2008) mentioned that in their researches, but
higher values the uniformity of this weed species
indicate it’s tolerant to managements methods used
in the occurrence fields. Results of the present study
showed that E. Bonaepartis (Spreng.) Nevski was
more uniform in wheat fields of Tabriz county. But

most of dominant weeds in wheat fields of this
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county were much less uniform (i.e., more patchy).

Uniformity measurements provide an indication of

2013

weed patchiness (Ominski et al., 1999).

Table 1. Scientific name, Habit, Weed Code, Frequency (F), Uniformity (U), Mean Density (MD), Mean Coverage

percentage (MC), and Dominance Index (DI) of abundant weeds observed in more than 30% of winter wheat

fields at Tabriz county.

No. Weed species Habit Code F U MD MC DI
1 Acroptilon repens (L.) DC. SW Acr.re 82.22 30.57 1.28 0.03 114.1
2 Eremopyrum Bonaepartis (Spreng.) Nevski Uw Ere.bo 33.33 70.05 2.08 0.02 105.48
3 Cardaria draba (L.) Desv. SW Car.dr 75.56 22.57 0.56 1.7 100.39
4 Polygonum aviculare L. UwW Pol.av 64.44 29.02 0.83 0.53 94.83
5 Chenopodium album L. SW Che.al 62.22 21.48 0.88 1.15 85.73
6 Convolvulus arvensis L. cw Con.ar 64.44 18.79 0.62 1.58 85.43
7 Alopecurus myosuroides Hudson SW Alo.my 40 16.76 1.06 0.07 57.89
8 Alhagi persarum Boiss. & Buhse. SW Alh.pe 40 9.83 0.09 0.04  49.96
9 Fumria vaillantii L oise. UwW Fum.va 42.22 6.31 0.3 0.57  49.40
10 Adonis aestivalis L. uw Ado.ae 31.11 6.45 0.07 2.88 40.51
11 Salsola kali L. SW Sal.ka 33.33 6.55 0.34 0.28  40.50
12 Goldbachia laevigata SW Gol.la 3111 6.79 0.23 0.61 38.74
13 Kochia scoparia (L.) Schrad. SW Koc.sc 35.56 1.12 0.05 0.14 36.86

Table 2. Eigenvalues of DCA axes that explained of the variation in weed species distribution.

Axes 1 2 3 4
Eigenvalues 0.258 0.152 0.112 0.086
Lengths of gradient 2.621 3.219 1.793 1.651
Cumulative percentage 23.2 36.9 46.9 54.7

variance of species data

The results of DCA for only 13 abundant weed
species clearly demonstrated the relationships

between weed species distribution and their
sampling fields. The first two DCA axes explained
36.9% of the variation in weed species distribution at
Tabriz county (Table 2). Analysis with DCA classified
these weeds in two main groups. In the first group,
Acroptilon repens (L.) DC. and Cardaria draba (L.)
Desv. were located (Table 2). These two weeds were
found in maximum number of surveyed fields (Table
1 and Figure 3). Higher values for frequency of these
two weeds indicate their versatility to soil, climate
and management methods. In the second group,
Polygonum aviculare L. and Chenopodium album L.
had highest relationship together (Figure 2), so that
they were found in 64.44 and 62.22% of fields (Table
1). By increasing distance between weed species in

DCA biplot, the correlation between them were

decreased (Figure 2). A. repens (L.) DC., C. draba
(L) Desv., P. aviculare L., and C. album L. had
highest correlation together and with sampling
fields, so that these weeds were found behind most of
the fields (Fig. 3).

Results of this study showed highest richness and
diversity in weed population, and lowest number of
dominant weeds in wheat fields. This is may be due
to versatility of these dominant weeds to
management methods applied in these fields.
Scientists believe that the ecological and
management status could be responsible for weed
density, diversity and their dominance (Dale et al.
1992; Salonen 1993; Clements et al. 1994; Stevenson
et al. 1997; Anderson and Milberg 1998; Buhler
1988; Doucet et al. 1999; Hyvonen et al. 2003;

Marshall et al. 2003; Murphy and Demerle 2006;
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Andreasen and Stryhn 2008; Andreasen and

Skovgard 2009).
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Fig. 1. Mean density of 13 abundant weed species

observed in wheat fields at Tabriz county.
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Fig. 2. Biplot for describing the relationship of weed
species (occurring in 30% of fields) in wheat fields at
Tabriz county. See Table 1 for a description of codes

for each weed species.

Investigations showed that in many parts of this
county, farmers don't attention to herbicides usage in
management programs, or their information about
these products is not sufficient. The data clearly
indicate that herbicides like 2,4-D+MCPA used by
Tabriz farmers were not effective against these five

most abundant weeds in Table 1.
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Fig. 3. Biplot for describing the relationship
between weed species (occurring in 30% of fields)
and their sampling sites at Tabriz county. See Table 1

for a description of codes for each weed species.

For example, the highest amount of dicotyledonous
in this county indicated that herbicides like 2,4-
D+MCPA are not used exactly. On the other hands,
dominant weeds such as A. repen (L.) DC. and P.
aviculare L. are weeds that have tolerant to 2,4-
D+MCPA. After the activity of the 2,4-D+MCPA has
decreased, C. arvensis L. grows quickly. Species like
C. album L. that are known to be susceptible to
MCPA and 2,4-D (Thomas et al., 1994) were also
found in 62.22% of wheat fields in Tabriz county, at
21.48 of sampling quadrates, with mean density of
0.88 plants m2, and dominance index 85.73. Also,
presence of this weed may be due to maximum
application of nitrogen fertilizers in the wheat fields
of this county. Because this weed is one of the
nitrophilous plants that benefit of nitrogen fertilizers
(Holm et al., 1977). On the other hand, weed
distribution may be the results of ecological reactions
to soil characteristics of the site and the regional
climate conditions. Investigations showed that weed
species composition, population density, and their
distributions can be change from place to place over
time (Dale et al. 1992; Salonen 1993; Clements et al.
1994; Stevenson et al. 1997; Anderson and Milberg
1998; Buhler 1988; Doucet et al. 1999; Hyvonen et
al. 2003; Marshall et al. 2003; Murphy and Demerle
2006; Andreasen and Stryhn 2008; Andreasen and
Skovgard 20009).

13 | Hassannejad and Porheidar Ghafarbi



Acknowledgment

The authors are grateful to their colleagues in
University of Tabriz. This article was extracted from
final report of research projects "Identification and
weed mapping of wheat weeds in Tabriz county by
Geographical Information System (GIS)" that was

financed by research funding of Tabriz University.

References
Anderson TN, Milberg P. 1998. Weed flora and
the relative importance of site, crop, crop rotation,

and nitrogen. Weed Science 46, 30-38.

Andreasen C, Stryhn H. 2008. Increasing weed
flora in Danish arable fields and its importance for
biodiversity. Weed Research 48,1 — 9.
http:/dx.doi.org/10.1111/j.1365-3180.2008.00603.x

Andreasen C, Skovgard IM. 2009. Crop and soil
factors of importance for the distribution of plant
species on arable fields in Denmark. Agriculture,
Ecosystems and Environment 133, 61-67.

http://dx.doi.org/10.1016/j.agee.2009.05.003

Baghestani MA, Zand E, Soufizadeh S,
Eskandari A,

M,Nassirzadeh N, 2007a. Efficacy evaluation of

Pourazar R, Veysi

some dual purpose herbicides to control weeds in
maize (Zea mays L.). Crop Protetion 26, 936-942.
http:/dx.doi.org/10.1016/j.cropro.2006.08.013

Baghestani MA, Zand E, Soufizadeh S, Jamali
M, Maighany F, 2007b. Evaluation of
sulfosulfuron for broadleaved and grass weed control
in wheat (Triticum aestivum L.) in Iran. Crop
Protection 26, 1385-13809.

http://dx.doi.org/10.1016/j.cropro.2006.11.011

Buhler DD, Daniel TC. 1988. Influence of tillage
systems on giant foxtail and velvetleaf density and

control in corn. Weed Science 36, 642-647.

2013

Clements DR, Weise SF, Swanton CJ. 1994.
Integrated weed management and weed species
diversity. Phytoprotection 775, 1—18.
http:/dx.doi.org/10.7202/706048ar

Dale MRT, Thomas AG, John EA. 1992.
Environmental factors including management
practices as correlates of weed community
composition in spring seeded crops. Canadian
Journal of Botany 70, 1931-1939.
http:/dx.doi.org/10.1139/bg2-240

Derksen DA, Lafond GP, Thomas AG,
Loeppky HA, Swanton CJ. 1993. Impact of
agronomic practices on weed communities: tillage

systems. Weed Science 41, 409-417.

Doucet C, Weaver SE, Hamill AS, Zhang J.
1999. Separating the effects of crop rotation from
weed management on weed density and diversity.

Weed Science 47, 729-735.

Frisbie RE, El-Zik KM, Wilson LT. 1989.
Integrated Pest Management System and Cotton

Production. p. 359.

Ghersa CM, Holt JS. 1995. Using phenology
prediction on weed management: a Review. Weed
Research 35, 461-470.
http:/dx.doi.org/10.1111/j.13653180.1995.tb01643.x

Hassannejad S, Porheidar-Ghafarbi S. 2012.
Introducing new indices for weed flora studies.
International Journal of Agriculture and Crop

Sciences. 4(22), 1653-1659.

Holm LG, Plucknett DL, Pncho JV, Herberger
JP. 1977. The World’s Worst Weeds Distribution and
Biology. University Press of Hawaii, Honolulu, p.

400.

Hyvonen T, Ketoja E, Salonen J, Jalli H,
Tiainen J. 2003. Weed species diversity and

community composition in organic and

14 | Hassannejad and Porheidar Ghafarbi


http://dx.doi.org/10.1016/j.agee.2009.05.003
http://dx.doi.org/10.1016/j.cropro.2006.11.011

conventional cropping of spring cereals. Agriculture,
Ecosystems & Environment. 97, 131-149.

http:// dx.doi.org/10.1016/

0167-8809(03)00117-8

Jongman RH, Ter Braak CJ, Van Tongeren
OF. 1995. Data Analysis in Community and
Landscape Ecology. Cambridge, U.K. Cambridge

University Press. 299 .

Marshall EJP, Brown VK, Boatman ND,
Lutman PJW, Squire GR, Ward LK. 2003. The
role of weeds in supporting biological diversity
within crop fields. Weed Research. 43, 77-89. DOL:
http:/dx.doi.org/10.1046/j.1365-3180.2003.00326.x

Memon RS. 2004. Weed flora composition of
wheat and cotton crops in district Khairpur, Sindh.
Ph.D. Theses. Department of Botany. Shah Abdul
Latif University Khairpur, Sindh. p. 258.

Memon RA, Raza Bhatti G, Khalid Sh, Mallah
A, Ahmed Sh. 2013. Ilustrated weed flora of wheat
crop of Khairpur district, Sindh. Pakistan Journal of

Botany. 45(1), 39-47.

McCully KV, Sampson MG, Watson AK. 1991.
Weed survey of Nova Scotia, Lowbush blueberry
(Vaccinium angustifoliumm) fields. Weed Science.

39, 180-185.

Minbashi M, Baghestanii MA, Rahimian H.
2008. Introducing abundance index for assessing
weed flora in survey studies. Weed Biology and
Management 8, 172 — 180.

http:/dx.doi.org/10.1111/j.1445-6664.2008.00293.X

Mori SA, Boom BM, Carvalino AM, Santo TS.
1983. Ecological importance of Mrtaceae in an
Eastern Brazilian Wet forest. Biotropica 15, 68-70.
http:/dx.doi.org/10.2307/2388002

Murphy C, Lemerie D. 2006. Continuous
cropping systems and weed selection. Euphytica

148, 61-73.

2013

http://dx.doi.org/10.1007/s10681-006-5941-9

Ominski PD, Entz MH, Kenkel N. 1999. Weed
suppression by Medicago sativa in subsequent cereal
crops: a comparative survey. Weed Science 47, 282-

290.

Powell K, Justum RR. 1993. Technical and
commercial aspects of bio control products. Pesticide

Science 37, 315-321.

Salonen J. 1993. Weed infestation and factors
affecting weed incidence in spring cereals in Finland
— a multivariate approach. Agricultural Science in

Finland 2, 525-536.

Stevenson FC, Legere A, Simard RR, Angers
DA, Pageau D, Lafond J. 1997. Weed species
diversity in spring barley varies with crop rotation
and tillage but not with nutrient source. Weed

Science 45, 798-806.

Thomas AG. 1985. Weed survey system used in

Saskatchewan for cereal and oilseed crops. Weed

Science 33, 34-43.

Thomas AG, Doohan DJ, McCully KV. 1994.
Weed survey of spring cereals in New Brunswick.
Phytoprotection 75, 113-124.
http:/dx.doi.org/10.7202/706058ar

Wang, S, L.Duan, J.Li, X. Tian, and Z.Li. 2007.
UV-B radiation increases paraquat tolerance of two
broad leaved and two grass weeds in relation to
changes in herbicide absorption and photosynthesis.
Weed Res 47(2),122- 128.
http:/dx.doi.org/10.1111/j.1365-3180.2007.00555.X

Zand E, Baghestani MA, Soufizaeh S,
Eskandari A, Pourazar R, Veysi M,
BAGHERANI N, Sabeti P. 2007a. Evaluation of
some newly registered herbicides for weed control in
wheat (Triticum aestivum L.) in Iran. Crop
Protection 26, 1349-1358.
http:/dx.doi.org/10.1016/j.cropro.2006.11.011

15 | Hassannejad and Porheidar Ghafarbi


http://links.jstor.org/sci?sici
http://dx.doi.org/10.2307/2388002
javascript:open_window_uri('%20http://dx.doi.org/10.1007/s10681-006-5941-9');

| Int.J.Biosci. [t

Zand E, Baghestani MA, Soufizaech S, aestivum L.) with post-emergence herbicides in Iran.
Pourazar R, Veysi M, BAGHERANI N. 2007b. Crop Protection 26, 746-752.
Broadleaved weed control in winter wheat (Triticum http:/dx.doi.org/10.1016/j.cropro.2006.06.014

16 | Hassannejad and Porheidar Ghafarbi



