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Table 1. Number of farms and climatic characteristics of the investigated area
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Fig 1. The geographical position of the surveyed area and sampled points from the saffron fields
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Fig. 3. Plant families and percentage of weeds belonging to these families in saffron fields
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Fig. 4. Weeds in saffron fields according to: (a) Life cycle and (b) Leaf shape
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Table 2. Scientific name, Persian name and families of weed species in saffron fields of KoohSorkh ordered by
dominance index.

. . 15 oSbes Lo
Gy,  webel ke ol oslgils Sl Blesy “’S’; “)’j ) u"—”L“’
No Persian Weed species Family (wey2) (we,2) MFD e
name F (%) U (%) 2 Al
(Plant m™)
1 Sy ile Bromus tectorum L. Poaceae 100 0.7 13.515 114.215
P S cale Holosteum glutinosum F. Caryophyllaceae 80 0.45 9.095 89.545
3 asds Acroptilon repens L. Asteraceae 75 048 10.1 85.58
4 Sl iS5 Descurainia sophia L. Brassicaceae 30 0.4 2.75 83.15
5 g ol Cardaria draba L. Brassicaceae 70 037 10.55 80.92
6 Ranunculus ceratocephalus Ranunculaceae 65 047 8.98 74.45
7 S 05l Hypecoum pendulum L. Papaveraceae 65 0.28 2.545 67.825
8 Ol Veronica khorassanica Czerniak. Scrophulariaceae 45 0.28 6 51.28
9 asgad Alyssum linifolium Steph. Willd. Brassicaceae 40 018 4.353 44,533
10 S 9> Hordeum murinum L. Poaceae 40 025 2.8 43.05
11 S g Malcolmia africana L. Brassicaceae 40 0.18 1.4 41.58
12 sl Sy Convolvulus arvensis L. Convolvulaceae 35 0.28 3.1 38.38
13 RYSI Euphorbia sp. Euphorbiaceae 35 0.15 0.715 35.845
14 Shojé Lamium amplexicaule L. Lamiaceae 35 0.13 0.1 35.25
15 &b sl Sisymbrium subulatum E.Fourn Brassicaceae 25 0.08 0.665 25.745
16 S s Malva neglecta Wallr. Malvaceae 25 01 0.5 25.57
17 iy 3ol Lactuca scariola L. Asteraceae 25 0.08 0.45 25.53
18 Lappula ceratophora L. Boraginaceae 25 0.07 0.35 25.45
19 Olpolegs Achillea millefolium L. Asteraceae 20 0.1 3 23.1
20 Siglo Silene conoidea L. Caryophyllaceae 20 0.1 1.3 214
1 Smyrnium sp. Apiaceae 20 0.08 0.6 20.68
oY) Sk Ixiolirion tataricum Pall. Amaryllidaceae 20 0.08 0.5 20.58
23 0,092 Hordeum spontaneum C.Koh. Poaceae 20 0.07 0.4 20.47
24 Sz e Allium rubellum M.B. Alliaceae 15 0.1 2.4 17.5
25 Sras ooaiS oL Eremopyrum b(IJ\rIz:jpartis (Spreng.) Poaceae 15 0.08 1 16.08
26 o ile Erysimum cheiranthoides L. Brassicaceae 15 0.08 0.85 15.93
27 S dS Capsella bursa-pastoris L. Medic. Brassicaceae 15 0.07 0.7 15.77
28 Jagle Secale cereale L. Poaceae 15 0.07 0.48 15.55
29 g 5,18 Carthamus lanatus L. Asteraceae 15 0.07 0.45 15.52
30 oy ols Fumaria officinalis L. Fumariaceae 15 0.07 0.4 15.47
31 Hyoscyamus squarrosa Solanaceae 15 0.05 0.2 15.25
32 Holosteum SP. Caryophyllaceae 10 0.05 1.1 11.15
10.75
33 by B Gladiolus abbreviatus Andrews. Iridaceae 10 0.05 0.7
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34 Nonea caspica G. Boraginaceae 10 0.07 0.65 10.72
35 Sasb Goldbachia laevigata (MB.)DC. Brassicaceae 10 0.05 0.48 10.51
36 asgad Alyssum dasycarpum Steph. Willd. Brassicaceae 10 0.05 0.35 10.4
37 Bongardia chrysogonum L. Boiss. Berberidaceae 10 0.03 0.33 10.38
38 Al Cadn Polygonum aviculare L. Polygonaceae 10 0.05 0.3 10.33
39 pus 5 Centaurea depressa M.B Asteraceae 10 0.03 0.25 10.3
40 Roemeria refracta DC. Papaveraceae 10 0.03 0.15 10.18
41 Centaurea iberica L. Asteraceae 10 0.03 0.15 10.18
4 Brassica sp. Brassicaceae 10 0.03 0.15 10.17
43 e 5 Cnicus benedictus L. Asteraceae 10 0.03 0.1 10.13
44 Isatis emarginata Kar. & Kir. Brassicaceae 10 0.03 0.1 10.13
45 i sl Lactuca orientalis Boiss. Asteraceae 10 0.03 0.1 10.13
46 Sisymbrium irio L. Brassicaceae 10 0.03 0.1 10.13
47 Arabidopsis wallichii N. Busch Brassicaceae 10 0.02 0.1 10.13
48 Scilla sp. Asparagaceae 5 0.02 1.115 6.135
49 Sl e Poa bulbosa L. Poaceae 5 0.03 0.9 5.93
50 Androsace maxima L. Primulaceae 5 0.03 0.6 5.62
51 h = Galium aparine L. Rubiaceae 5 0.02 0.5 5.53
50 g S Cirsium arvense L. Asteraceae 5 0.03 0.3 5.32
53 O9ed b Euphorbia sp. Euphorbiaceae 5 0.03 0.3 5.32
54 Sl Ol Veronica persica Poiret Scrophulariaceae 5 0.03 0.3 5.32
55 pees Lolium sp. Poaceae 5 0.02 0.2 5.23
s Tulipa biebse;’;ljllzigfa Schult. et Liliaceae 5 0.02 0.15 518
57 sl o Y Tulipa micheliana Hoog. Liliaceae 5 0.02 0.15 5.17
58 FEVSN Artemisia annua L. Asteraceae 5 0.03 0.13 5.16
59 Bongardia officinalis Berberidaceae 5 0.02 0.1 5.12
60 Sl asi Medicago lupulina L. Fabaceae 5 0.02 0.1 5.12
61 Neslia sp. Brassicaceae 5 0.02 0.05 5.08
62 Cousinia sp. Asteraceae 5 0.02 0.05 5.07
63 Echinops sp. Asteraceae 5 0.02 0.05 5.07
64 late Eruca sativa Mill. Brassicaceae 5 0.02 0.05 5.07
65 asls J5 Taraxacum officinale Weber Asteraceae 5 0.02 0.05 5.07
66 S Tragopogon major Jacq. Asteraceae 5 0.02 0.05 5.07
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Table 3. Scientific name, Persian name and families of weed species in saffron fields of Khalilabad ordered by
dominance index.

@, oy b PPN oolgils 2 S ﬁﬂ):.:ju . L“‘
No Persian Weed species Family (wey2) (%22) MFD wele
name F (%) U (%) (Plant m) Al
1 g oals Cardaria draba L. Brassicaceae 84 0.43 10.872 95.31
2 ISRV Hordeum spontaneum Koch. Poaceae 72 0.50 8.584 81.08
3 &l sl Sisymbrium subulatum E. Brassicaceae 68 0.36 4.128 72.49
4 Siige 9> Hordeum murinum L. Poaceae 64 0.38 5.488 69.87
5 g S Cirsium arvense L. Asteraceae 56 027 7152 63.42
6 Sale Vicia monanthos L. Fabaceae 56 0.31 2.848 59.16
7 Sy ye Malcolmia africana L. Brassicaceae 56 0.19 1.28 57.47
8 R Allium rubellum M.B. Alliaceae 48 0.18 5.84 54.02
9 IR Galium aparine L. Rubiaceae 44 0.20 8.704 52.91
10 Jol iS5 Descurainia sophia L. Brassicaceae 44 0.15 1.128 4578
11 Soese cale Holosteum glutinosum F. Caryophyllaceae 36 0.19 3.88 40.07
12 S Asperugo procumbens L. Boraginaceae 36 0.19 1.496 37.68
13 slogs Achillea millefolium L. Asteraceae 32 0.13 5.496 37.63
14 s Veronica khorassanica C. Scrophulariaceae 28 0.19 3.448 31.63
15 sy Euphorbia sp. Euphorbiaceae 28 0.10 0.792 28.89
16 - Cousinia sp. Asteraceae 28 0.09 0.784 28.85
17 8y U8 Rapistrum rugosum L. Brassicaceae 28 0.07 0.496 28 58
18 oy oLt Fumaria officinalis L. Fumariaceae 28 0.07 0.344 28.41
19 by Lamium amplexicaule L. Lamiaceae 24 0.07 0.64 24.71
20 Sy I8 Carthamus lanatus L. Asteraceae 20 0.11 1.096 21.20
21 puss 8 Centaurea iberica L. Asteraceae 20 007 0.44 20.51
2 asls Acroptilon repens L Asteraceae 16 0.04 0.432 16.47
23 Sl Ol Veronica persica L. Scrophulariaceae 12 005 1.088 13.12
24 - Lappula ceratophora L. Boraginaceae 12 004 0.76 12.81
25 e > Cnicus benedictus L. Asteraceae 12 003 0.16 12.19
26 Sgilo Silene conoidea L. Caryophyllaceae 12 0,03 0.12 12.15
27 N Avena sp. Poaceae 3 0.06 1.48 9.54
28 o] Adonis sp. Ranunculaceae 3 003 0.224 824
29 RN Phalaris minor Retz. Poaceae 3 003 0.192 822
30 S oyls Hypecoum pendulum L. Papaveraceae 3 002 0.128 8.15
31 Sl Goldbachia laevigata MB. Brassicaceae 3 002 0.112 8.14
32 S Ixiolirion tataricum Pall. Amaryllidaceae 3 002 0.112 8.13
33 late Eruca sativa Mill. Brassicaceae 3 002 0.112 812
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34 s Leontice leontopetalum L. Berberidaceae 3 001 0.08 810
35 iy J3 5 Sinapis arvensis L. Brassicaceae 4 002 0.16 4.17
36 Koelpinia linearis Pall. Asteraceae 4 002 0.128 4.15
37 Gt S Capsella bursa-pastoris L Brassicaceae 4 001 0.08 4.10
38 &b Carduus nutans L. Asteraceae 4 001 0.08 4.09
39 Ay i Polygonum aviculare L. Polygonaceae 4 001 0.08 4.09
40 g s Daucus carota L. Apiaceae 4 001 0.064 4.07
41 S gl Rumex acetosella Polygonaceae 4 001 0.064 4.07
4 S 5 Glaucium corniculatum L. Papaveraceae 4 001 0.04 4.05
43 obsr Oye Scandix pecten-veneris L. Apiaceae 4 0,01 0.04 4.05
44 R Alhagi pseudalhagi M. Fabaceae 4 001 0.04 4.05
45 FESSS Launaea acanthodes L. Asteraceae 4 001 0.04 4.05
46 S iy Malva neglecta Wallr. Malvaceae 4 001 0.04 4.05
47 - Bongardia chrysogonum L. Berberidaceae 4 001 0.032 4.04
48 &l o S Convolvulus arvensis L. Convolvulaceae 4 001 0.032 4.04
49 g s9alS Lactuca scariola L. Asteraceae 4 001 0.032 4.04
50 Sl e Medicago lupulina L. Fabaceae 4 001 0.032 4.04
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Hordeum spontaneum Bromus tectorum
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Fig. 6. Distribution of (a) Bromus tectorum L. (b) Hordeum spontaneum Koch. in Saffron fields
in the studied regions

Acroptilon repens Sisymbrium subulatum
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Fig. 7. Distribution of (c¢) Sisymbrium subulatum (d) Acroptilon repens (L.) in Saffron fields
in the studied regions
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Cardaria draba
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Fig. 8. Distribution of (e) Cirsium arvense (L.) scop (f) Cardaria draba (L.) Desv., in Saffron fields

in the studied regions
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Abstract

In order to identify weed species and their community structure in saffron fields of Kashmar and Khalil-Abad
counties, 45 farms were selected randomly based on cultivation area during 2014- 2015. In each farm weed
species were counted separately and also the geographical information of each farm was recorded by GPS. These
data were used for mapping of weed species and geographic distribution in ArcGIS software. The results showed
that 82 weed species belong to the families of Astraceae, Brassicaceae, Poaceae and Caryophyllaceae had the
highest frequency, respectively. The most important weeds in the surveyed area based on the abundance index
were: downy brome (Bromus tectorum L.), Hordeum spontaneum C. Koch, from grasses and hoary cress
(Cardaria draba (L.) Desv.), Holosteum glutinosum F.et M, Russian knapweed (Acroptilon repens (L.) DC),
Sisymbrium subulatum E.Fourn , creeping thistle (Cirsium arvense (L.) scop) from Broad leaves. Annual weeds
had the greatest species diversity (53 species), biennial weeds had the lowest species diversity (4 species), and
perennial weeds were intermediate (25 species). 82 percent of weeds were broadleaf, and 18 percent were narrow
leaf weeds. The weeds such as Bromus tectorum L., Holosteum glutinosum F.et M, Acroptilon repens (L.) DC,
Descurainia sophia (L.) Schar, and Cardaria draba (L.) Desv., were dominant species in Kashmar, while Cardaria
draba (L.) Desv., Hordeum spontaneum C. Koch, Sisymbrium subulatum E.Fourn, Hordeum murinum L., Cirsium
arvense (L.) scop, and Malcolmia africana (L.) R.Br., were dominant species in Khalil-Abad . Cardaria draba was
problematic and dominant species at both locations.

Keywords: Dominance index, Frequency, Geoghraphic position systems, Mean field density, Uniformity, Weed
mapping



