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Preparation of distribution maps and biodiversity assessment of weeds in canola

agroecosystems using geographic information system (GIS) (Case study: Sorkhankalateh
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Figure 1- Spatial location of the studied villages and farms in Sorkhankalateh region of Gorgan county
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Table 2- List of flora and population structure of identified weed species in canola fields of Sorkhankalateh Region

et S3lp Ao (4o 33) o S5l 3 S5
i g Frequency . Relativeo/ (Ao, )as &
. oy - e o . percentage requency(%) uniformity(%)
e el . o3l S - . G e I ey
Scientific name  Fe'sian Family Growth Life Photos o 5lJs  mlldn el s i S g8 i
name Form ynthet 1 1 1 = ., Y o
cycle ic o o o After ’ After
pathw  Before After Before sprayin Before sprayi
ay spraying  spraying  spraying spraying ng
Phalaris minor ;.= Cale Poaceae o S AL C3 76 56 18.18 11.38 6.55 4,50
obedS Monocots ~ Annual 45
Silybum s Asteraceae P dlys C3 16 18 3.82 3.65 6.09 4.42
marianum sl Dicots Biennial <5 4w
Lathyrus s Fabaceae PP Aoy C3 26 26 6.22 5.28 4.39 4.16
aphaca 3555 Dicots  Biennial 45 «
Vicia villosa oSale Fabaceae P A C3 22 - 5.26 - 5.31 -
355 Dicots Annual 45 4
Ranunculus AT Ranunculaceae PP PUBNOS C3 22 40 5.26 8.13 7.01 4.85
arvensis T Dicots Perennial 45 4
Stellria media Sl Caryophyllacea PP JL C3 48 62 11.48 12.60 7.27 5.75
e P 4,5 dw
o Dicots Annual <5
Avena oYy Poaceae oSS AL C3 74 36 17.70 7.31 5.76 3.18
ludoviciana L. - SaaS Monocots ~ Annual 45 4
&lna )
Lolium PN Poaceae o) oSS A C3 14 4 3.34 0.81 4.06 4.77
temulentum OleS Monocots ~ Annual <8
Melilotus dig Fabaceae PP LS C3 10 20 2.39 4.06 2.84 477
officinalis s 5% Dicots Annual 45 4w
Sinapis arvensis Js = Brassicaceae PP AL C3 26 58 6.22 11.78 5.31 5.40
s P Dicots Annual 45 4
Oxalis o5 Oxalidaceae adss PN C3 8 14 191 2.84 4.56 4.32
corniculata L. s g Dicots Perennial 4,5 4w
Fumaria o5 ol Fumariaceae adss LS C3 12 34 2.87 6.91 4.39 4.21
officinalis o ol Dicots Annual 5 4
Poa annua L. L Poaceae o) oSS AL C3 20 22 4.78 4.47 5.27 4.63
RNty Monocots ~ Annual 45
Chenopodium o5 4l.  Amaranthaceae PP S C3 12 2 2.87 0.40 3.72 6.37
album L. Oy b Dicots Annual w5 4
Veronica O o Plantaginaceae PP Y * 2 4 0.47 0.81 4.06 477
persica oLea,l Dicots Annual
Rumex a5 Polygonaceae adss ot C3 16 22 3.82 4.47 7.10 5.06
obtusifolia o s Dicots Perennial =~ 425 4
Matricaria S5l Asteraceae s du s C3 4 - 0.95 - 4.06 -
recutita L. S Dicots Annual &5 4
Geranium sp. Mt Geraniaceae PP A CAM 2 12 0.47 2.43 4.06 371
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s Sllrads Dicots Yyl S
Polygonum L s Polygonaceae PP IS C3 2 - 0.47 - 2.03 -
aviculare L. s s Dicots Annual &S
Capsella bursa- S Brassicaceae ol LS C3 4 - 0.95 - 6.09 -
pastoris s P Dicots Annual 45
Rapistrum ook Brassicaceae ol e C3 - 44 - 8.94 - 5.74
rugosum e Dicots Annual <
Sorghum R Poaceae oS s Al C4 - 10 - 2.03 - 4.14
halepense L. RIWit.g Monocots  Perennial Sl
“ws
Circium arvense oyl Asteraceae ol g ot C3 - 4 - 0.81 - 3.98
L. s Dicots Perennial 48 4w
Euphorbia 9)0ss,4  Euphorbiaceae P Y C3 - 2 - 0.40 - 7.96
helioscopia L. e R Dicots Annual 45 4w
Lamium oS 2 Lamiaceae P Y C3 - 2 - 0.40 - 3.18
amplexicaule L. glss Dicots Annual S 4
gl 53 5 melS g pde ()

() Fields of without weeds
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Table 3- Diversity indicators of Shannon-Wiener, Simpson, Margalef, Menhinik and Uniformity for weeds of

kalate region, Gorgan

canola fields in Sorkhan
wszmpb FATIRR Ry L Sgie S
Shanon-Wiener Simpson Margalef Menhinik Uniformity
I e BN Hlo 31 BN e Shdn | (Ble 51 S| Ao Sl dn BN Ho 51 sy
f'ecljd Before After i After i After Before After St After
coce spraying spraying Before spraying Before spraying spraying spraying Before spraying
spraying spraying spraying

Al 0.89 1.72 0.48 0.78 1.68 2.81 1.52 241 0.55 0.88
A2 0.31 0.57 0.16 0.30 0.53 1.34 0.79 1.43 0.44 0.52
A3 1.49 1.54 0.73 0.77 2.79 2.05 244 1.88 0.83 0.96
A4 0.23 1.02 0.09 0.62 0.96 1.44 1.06 15 0.21 0.93
A5 1.06 1.54 0.64 0.77 2.53 1.99 2.02 1.83 0.97 0.96
A6 1.02 1.72 0.61 0.81 1.34 2.21 1.43 1.93 0.92 0.96
A7 1.09 151 0.55 0.76 217 2.23 1.89 2.04 0.60 0.94
A8 1.63 1.40 0.76 0.72 2.21 2.08 1.80 1.91 0.84 0.87
A9 1.28 1.63 0.69 0.78 1.53 2.74 1.50 2.40 0.92 0.91
Al10 1.35 1.44 0.73 0.72 1.81 2.37 1.75 2.15 0.97 0.89
All 1.48 1.63 0.72 0.78 2.21 2.74 1.93 2.40 0.83 0.91
Al2 1.77 1.81 0.81 0.81 2.70 3.03 2.30 2.60 0.91 0.93
Al13 1.31 1.39 0.71 0.70 1.91 211 1.82 1.94 0.94 0.86
Al4 1.62 1.55 0.76 0.78 2.99 2.69 2.57 2.38 0.83 0.96
Al15 1.36 151 0.73 0.76 1.77 2.08 1.72 1.91 0.98 0.94
Al6 1.40 1.98 0.71 0.85 3.43 3.28 2.79 2.76 0.87 0.95
Al7 1.41 1.49 0.72 0.75 2.62 2.11 2.33 1.94 0.88 0.92
Bl 0.94 1.68 0.57 0.79 1.49 2.96 1.53 2.58 0.85 0.93
B2 0.84 1.45 0.53 0.73 1.44 2.48 15 2.23 0.76 0.90
B3 0.82 1.65 0.47 0.79 1.49 2.21 1.53 1.93 0.75 0.92

Ao
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B4 1.47 151 0.73 0.75 2.15 2.55 1.97 2.28 0.91 0.94
B5 0.79 1.25 0.44 0.67 1.39 161 1.46 1.58 0.72 0.90
B6 0.58 1.06 0.32 0.56 121 1.61 131 1.58 0.53 0.76
B7 1.02 1.24 0.61 0.67 1.71 1.86 1.67 1.78 0.93 0.89
B8 0.78 1.09 0.44 0.66 1.16 1.16 1.26 1.26 0.71 0.99
B9 1.15 1.43 0.65 0.72 1.70 2.62 1.66 2.33 0.83 0.89
B10 1.36 1.08 0.74 0.65 2.34 1.82 2.10 1.73 0.98 0.98
B11 1.01 1.14 0.61 0.60 1.09 1.74 1.20 1.69 0.92 0.82
C1 0.95 1.52 0.56 0.73 1.63 2.53 1.62 2.23 0.87 0.85
C2 0.50 1.55 0.25 0.77 1.94 2.15 1.79 1.97 0.46 0.96
C3 1.34 1.18 0.66 0.63 2.40 1.74 2.12 1.69 0.75 0.85
D1 1.02 1.14 0.62 0.63 111 1.47 1.22 1.45 0.93 0.82
D2 1.87 1.67 0.82 0.79 3.18 2.05 2.66 1.77 0.90 0.93
El 1.25 1.06 0.63 0.64 2.55 1.16 2.28 1.26 0.78 0.96
E2 1.14 1.38 0.62 0.71 151 161 1.49 1.44 0.82 0.85
E3 1.69 1.59 0.80 0.79 2.79 2.19 2.44 2.00 0.94 0.98
E4 0.98 1.53 0.58 0.76 1.71 2.69 1.67 2.38 0.89 0.95
E5 0.92 1.30 0.53 0.71 171 177 1.67 1.72 0.83 0.94
E6 0.50 1.83 0.32 0.82 0.91 2.95 1.15 2.53 0.72 0.94
E7 1.27 1.64 0.69 0.78 5.10 2.27 2.98 2.00 0.91 0.92
ES8 0 1.73 0 0.81 0 3.27 0.84 2.79 0 0.96
F1 1.83 1.49 0.82 0.75 3.55 2.19 3.01 2.00 0.94 0.93
F2 1.56 1.57 0.78 0.78 3.26 2.69 271 2.38 0.97 0.97
Gl 1.44 1.03 0.72 0.62 1.18 1.34 2.15 1.43 0.89 0.94
M1 0.63 1.35 0.34 0.73 1.49 2.34 1.53 2.10 0.57 0.97
M2 0.51 1.35 0.33 0.73 0.97 1.64 1.19 1.60 0.74 0.97
M3 0 1.05 0 0.63 0 2.09 0.84 1.86 0 0.96
N1 1.38 1.26 0.66 0.68 2.34 1.61 2.07 1.58 0.77 0.90
N2 1.32 1.78 0.67 0.80 1.90 3.34 1.74 2.85 0.82 0.91
N3 1.37 1.47 0.74 0.74 1.70 211 1.66 1.94 0.98 0.91
RZ&@ 1.10 1.43 0.58 0.72 1.91 2.18 1.79 1.99 0.78 0.91
ean
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Table 4- Sorenson similarity index for weeds in the pre-spraying stage in Sorkhankalateh region, Gorgan

Village A B C D E F G M N
laliw

A 1

B 0.66 1

o 0.52 0.6 1

D 0.43 0.6 0.87 1

E 0.64 0.63 0.63 0.66 1

F 0.59 0.66 0.4 0.5 0.54 1

G 0.4 0.47 0.46 0.61 0.4 0.47 1

M 0.22 0.4 0.54 0.54 0.30 0.4 0.75 1

N 0.5 0.57 0.82 0.7 0.52 0.38 0.42 0.5 1
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Table 4- Sorenson similarity index for weeds in the post-spraying stage in Sorkhankalateh region, Gorgan

Village A B C D E F G M N
by,

A 1

B 0.71 1

c 0.76 0.75 1

D 0.58 0.54 0.6 1

E 0.8 0.78 0.72 0.43 1

F 0.47 0.31 0.58 0.26 0.3 1

G 0.33 0.37 0.42 0.16 0.35 0.22 1

M 05 0.55 0.5 0.42 0.52 0 0.5 1

N 0.52 0.47 0.73 0.47 0.45 0.71 0.18 0.46 1
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Figure 2- Distribution of weeds (a) Phalaris minor (b) Avena ludoviciana in the pre-spraying stage (c) Phalaris
minor(d) Stellria media (e) Sinapis arvensis in the after spraying stage in canola fields of Sorkhankalateh

region, Gorgan.
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Figure 3- Distribution of weeds (a) Stellria media, in the pre-spraying stage (b) Fumaria officinalis,
Ranunculus arvensis (c) Avena(lggioviciana » Rapistrum rugosum in the after sprayipg)stage in canola fields of
Sorkhankalateh region, Gorgan.
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Figure 4- Distribution of weeds (a) Rumex obtusifolia, Fumaria officinalis, capsella bursa-pastoris, Veronica
persica ¢ (b) Poa annua, Ranunculus arvensis, Vicia villosa (c) Sinapis arvensis, Matrica recutita , Geranium sp,
Polygonum aviculare (d) Chenopodium album, Oxalis corniculata, Silybum marianum (e) Melilotus officinalis,
Lolium temulentum, Lathyrus aphaca in the pre-spraying stage¢(f) Oxalis corniculata, Melilotus officinalis,
Lathyrus aphaca (g) Sorghum halepense, Geranium sp., Veronica persica (h) Silybum marianum, Lolium

temulentum, Circium arvense , Lamium amplexicaule, Euphorbia helioscopia, Chenopodium album (i) Rumex
obtusifolia, Poa annua¥in the after spraying stage in canola fields of Sorkhankalateh region, Gorgan.
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Preparation of distribution maps and biodiversity assessment of weeds in canola
agroecosystems using geographic information system (GIS) (Case study: Sorkhankalateh
region, Gorgan County)
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Abstract

Awareness of the existence of specific weeds in an area can be better decided and planned about their
control methods. Otherwise, applying different control methods will not have the desired effect. In this
study, in order to identify and prepare maps of weed distribution in canola fields of Sorkhankalateh region
of Gorgan county, 50 fields were selected and sampled based on W pattern in two stages. Then, using
current formulas, frequency, relative frequency, species uniformity and biodiversity indices were
calculated. We were recorded the geographical coordinates and altitude of the sampling location by a
GPS, Garmin touch model for each field. The obtained information was processed using Arc GIS
software (var. 10.3) and the distribution maps of all weeds in canola fields were prepared. The results
showed that 41 weed species (20 species in the pre-spraying stage and 21 species in the post-spraying
stage) from 14 plant families were present in surveyed fields of Sorkhankalateh region, which Poaceae,
Asteraceae, Fabaceae, Brassicaceae and Polygonaceae were the most important plant family. In the pre-
spraying stage, the share of annual, perennial and biennial species was 75, 15 and 10%, and in the post-
spraying stage, their share was as 66.66, 23.80 and 9.52, respectively. In terms of growth form, in the pre-
and post-spraying stages, 8 and 76.19% species were belonged to dicotyledonous and 20 and 23.80%
were as monocotyledonous, respectively. According to the results of biodiversity indices, weeds in the
post-spraying stage had more diversity than the pre-spraying stage. Also, the results related to weed
distribution maps showed that most of the dominant weeds were distributed in the Eastern and southern
parts of the studied region.

Key words: Biodiversity, Canola, Distribution maps, Geographic Information System (GIS).
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