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Figure 1- Geographical situation of surveyed area and sampled points of dry chickpea farms in Kurdistan province
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Figure 2- Sampling method in the surveyed fields. (a) 1-5 ha, (b) 6-15 ha, and (c) >15 ha. The numbers represent the
place in which each 0.25 m? quadrat was taken
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Table 1- Characteristic of physicochemistry of soils and climate type in 5 townships of Kurdistan province
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Figure 3- Plant families and percentage of weeds in these families in dryland chickpea fields of Kurdistan province a)
three leaves and b) podding stages of chickpea

ooy ¥ e S odlgls 5l sy VW) Sy SO daass
0950 gy BOMe dls oy L (call =0 SKS) gy (o5l eolgils
ey d dlogs g dlosin @l sadisS yluwd S bl v
O % 9 (0 =¥ JSad) oy jya dide £55F 5 VATV Jali
9 S e iy il ladsS Lo )d A old plulis sladsS

(=0 JS3) W59 S yp Sk dgS doyd V)

(=3B piemials

D555 Sy dw ds o jd a5 Wb sdalie (SWj as > o]l

Oy 3 (digS aoyd £ /A) g8 ¥V b Al 5o slacale
£35S J (B85 20,3 5) 655 ¥ | lodlugs 5 (st g5
Iy LadisS aoyd Y isS W L dllodis g 009 jl5y95 50 (glaioS
O 90 500 (ol (call —F ISKE) Wngs edly olas] 3g5 4
o Vg Syt dadisS do > AF wud olulils sladsss

Biemnial
s (@ (=)

6%
Annuals
61%

Prennials
33%

GBS () 9 (5 2 o als o () )3 (F3j b 2 51 wd S Ll 023 39590 £)150 2 (Slacile —€ UKo
Figure 4- Weeds in dryland chickpea fields of Kurdistan province (Life cycle) in a) three leaves and b) podding stages



oo sl o) oyl PO ol (0559l &b 5 pole) LS cblis & pis V¥

Narrowleaes
1104
“ .:‘_:} |
Broadleaves
Bo04

Narrow leaves
16%

(@(=n

Broad leaves
84%

SR () 5 5 2 o o yo (1) 13 5 1 JSb JAS31 i S linel 023 3955 130 50 (slacile —0 I3
Figure 5- Weeds in dryland chickpea fields of Kurdistan province (Plant-type) in a) three leaves and b) podding stages

(AR Y T

L]
c3

BELy

(& (a) 4
4%

3

D6%

GENE () 9 (5 2 duw s po () )3 (5 jRgid a2 ST w35 (w023 3955 €150 50 (SLacile = S
Figure 6- Weeds in dryland chickpea fields of Kurdistan province (Photosyntetic cycle) in a) three leaves and b) podding

b5y 3l b g 0395 JAS 8T 2955 2y (slaile e il gl
2 0Py ool rimes LS (oo (S gl SB L SSL 4 e e,
I B IS ol QU pas s 50 ol 8
Echinops oreintalis ) JLss ;i a il Jb,l5 5, » slacale
Gundelia ) Slys3 , S5 5 —ing S,5 (Trautv.
Sz dile 5o glaa iy, L dlwis 4 (tournefortii L.

Coel dn ] ad) bulyd s g £y 2oy 9 S al o
s glaaiy) b gledile S35 5 bl ad jlo IS
P aS ol Gl mls piored sl diwlS 4laigS g0 5l g 0l
SO i dile b el (gl S gl g2 3555 )50
P ulasss o5 JialS g ol i Gis bl sl e
y dreocite g Sl JSie sladisS g il oo atlate Sy
b e dSaie sbaiss o515 (lgi e mone Copde b (Jy ety
Sygo oyl g g sl &5 Oylus abwl ;3 g 03l ialS
N ysauian g pdSte b e85 b g)le 3 o aile Jpus
dalgs gjpm cale (Vb g b deyie G )3 jyn claddle JyuS

stages

Bl 3 Sy 5 @ cadlllae (pl 5l Jols gls 4 d2g L

) oSy 5 slacale joas (gYL dopd ¢ liwd S bl 2450
(Ao Fr 555 by d 2558 (AL 5 (S dw dl> o
SS9 cdilaio wulll ¢ olon g O calisee Jolge I b wly5 0
el )50 55y Clles adl ol3)slisS i pde o) 5
olSS o ,aly b sl )0 &S o oSS o slacale culle
a2l ol Glial g 50Se o3 i Gliws ) Gl 3956 g5
@ a9 b pre otl e 5 4 039 Jgane 55— paiS) adlate
codle ccel eSie JolSS ol b dle s (850
e dapgy cuiS > opl s ogMe Ll ond Al j o slacale
irp e cuol b 5wl o eSS £ 5l 25 olS
a2 b S0 o j1(VF) il dlosix jya ladile 5l 5yl
0=l 3556 5 sladile JpuS () b 25290 UMbl 4,
&8y 0 45 Wbl 0 2956 (gALCME Al yo (3 wd pg ol



YO L ol e OleMbl dilobw 31 ooliinw! b ylcws 15 ylwl 020 3955 & 130 55 dcile oSy dids anyd

S g kg 5,5 (Tragopogon  graminifolius DC.)
ol oddonl b STes

sl ain) obe ladi S S L il 3959 g)l30 )3 09
S ol e S pmen o JSde (S (S ynb

2 0Ly Gl 23 3955 €130 52 Sacdle Cadle (adli g sadosnlie £)150 )3 o515 Sl ((FBIPSy (Jlolyd cole PU Y o>

e ol g1 5 955 (gt YL (D g (5 2 4w (@ Ul o

Table 2- Weed species of dryland chickpea fields of Kurdistan province in a) three pinate leaves and b) podding stages of
chickpea respectively based on Abundance Index
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wilpre Somg Convolvulus arvensis L. Convolvulaceae 77 88.86 0.5 0.52 4 6.57 81 95.95
Obsz Gigw Scandix pecten veneris L. Apiaceae 65 55.45 0.3 0.25 5 3.17 71 58.87
s Tragopogon graminifolius DC. Astraceae 66 72.19 0.3 0.35 4 4.48 70 77.02
92555 pAS Triticum aestivum L. Poaceae 54 49.54 0.2 0.06 2 0.66 56 20.72
g (FMaed Geranium molle L. Geraniaceae 49 9.47 0.2 0.03 3 0.58 51 10.08
Jez gl alguin Citrolus colocynthis L. Cucurbitacea 48 49.17 0.2 0.2 1 2.3 49 51.67
ErrSS (g3 Euphorbia helioscopia L. Euphorbiaceae 46 58.86 0.1 0.19 1 2.47 47 61.52
Uil SSginle Turgenia latifolia (L.) Hoffm Apiaceae 42 43.71 0.2 0.19 3 1.87 45 45.77
S Vaccaria pyramidata Medico. Caryophyllaceae 42 44.77 0.2 0.19 1 1.35 43 46.31
o5 3kl Lactuca serriola L. Astraceae 34 30.45 0.1 0.1 1 0.98 35 31.54

SLe Silene conoidea L. Caryophyllaceae 32 43.33 01 011 1 0.77 33 4421
SHEUhsS Conringia orientalis (L.) Andrz. Brassicaceae 31 35.3 0.1 0.12 1 0.77 32 36.19
E e Ry Cynodon dactylon (L.) Pers. Poaceae 23 275 0.1 0.12 1 3.1 24 30.72
op UbsS Chrozophora tinctoria (L.) Juss. Euphorbiaceae 18 4591 0.1 0.23 4 6.62 23 52.76

ey S35 Carthamus oxyacantha M. B. Astraceae 16.97 31.97 0.05 0.12 0.28 0.79 17.3 32.88
b sy Lotus corniculatus L. Fabaceae 15.83 15.15 0.05 0.05 0.25 0.58 16.13 15.79
PSS ©F Emex spinosus mpd.C Polygonaceae 15 175 0.1 0.08 1 0.8 16 15.88

Cardaria draba L. Desv. Subsp.

Sl Chalepensis (L.) O. E. Schulz. Brassicaceae 15.3 23.64 0.04  0.06 038 087 15.7 24.56
Wbl po Cephalaris syriaca (L) Schrad. Astraceae 15.3 39.01 0.05 0.16 0.33 111 15.68 32.78
o dok Chenopodium album L. Chenopodiacae 14 38.1 0.1 0.09 1 1.69 16 22.38
> 9> Hordeum morinum L. Poaceae 15 11.67 0.06 0.04 0.44 0.36 15.5 12.07

Lpcds Gl Polygonum aviculare L. Polygonaceae 10 21.74 0.1 0.08 1 1.02 10 22.84

Bellevalia wendelboi Maassoumi
- & Jafari * Liliaceae 10 10 003 004 012 016 1015 10.2
Ju s Erysimum repandum L. Brassicaceae 8.33 - 0.04 - 0.39 - 8.76 -
b Acroptilon repens (L.) DC. Astraceae 7.5 15 0.02 0.04 0.24 0.52 7.76 18.06
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Gundelia tournefortii L.
Reseda lutea L.

Vicia villosa Roth.

Glycyrrhiza glabra L.
Bromus tectorum L.
Anchusa italica Retz.
Fumaria vaillantii Lois.
Falcaria vulgaris Bernh.
Echinops oreintalis Trautv.
Lathyrus blephariacarpus L.
Borago officinalis L.
Aegilops cylindrica Host.
Daucus carota L.
Achillea Biebersteinii Afan
Cerastium glomeratum Thuill.
Hordeum spontaneum Koch
Helianthus annuus L.
Lamium amplexicaule L.
Lathyrus latifolius L.
Senecio vulgaris L.
Papaver dubium L.
Cichorium inthybus L.

Sorghum halepense (L.) Pers.

Neslia apriculata Fisch., C. A.

Mey & Ave-Lall.
Goldbachia laevigata (M. B.)
DC.

Gypsophila paniculata L.
Anthemis cotula L.

Avena ludoviciana L.

Amaranthus retroflexus L.

Euclidium syriacum (L.) R. Br.

Malva neglecta Wallr.
Sinapis arvensis L.
Salvia verticillata L.
Lithospermum arvense L.

Orobanch ramosa L.

Astraceae
Resedaceae

Fabaceae

Fabaceae
Poaceae
Boraginaceae
Fumariaceae
Apiaceae
Astraceae
Fabaceae
Boraginaceae
Poaceae
Apiaceae
Astraceae
Caryophyllaceae
Poaceae
Astraceae
Lamiaceae
Fabaceae
Astraceae
Papaveraceae
Astraceae
Poaceae
Brassicaceae
Brassicaceae
Caryophyllaceae
Astraceae
Poaceae
Amaranthaceae
Brassicaceae
Malvaceae
Brassicaceae
Lamiaceae
Boraginaceae

Orobanchaceae

6.82
6.82

6.7
6.7

6.14
6.14
5.15

6.82

3.64
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
25
25
25

1.82

6.82
6.82

33.33
6.67

25
6.14
5.15

18.33

22.5

10
1.82
8.33

25
3.33
3.33
3.33

6.67

6.82

5.83

25

6.14

10

75

6.67

5

3.33

3.33

25

25

1.82

1.82

0.03
0.01

0.03
0.01

0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

0.04
0.01

0.06
0.02

0.01
0.01
0.018
0.04
0.01
0.1
0.01
0.02
0.004
0.02
0.01
0.01
0.03

0.01

0.02

0.01

0.03

0.07

0.02

0.02

0.02

0.02

0.02

0.01

0.004

0.01

0.01

0.004

0.004

0.13
0.05

0.13
0.05

0.06
0.05
0.31
0.13
0.04
0.04
0.04
0.04
0.07
0.19
0.53
0.05
0.03
0.03
0.03
0.03
0.02
0.14
0.06
0.06

0.15

0.15
0.05

0.38
0.08

0.02
0.03
0.04
0.33
0.04
0.5

0.04
0.08
0.06
0.27
0.02
0.05
0.13

0.03

0.07

0.19

0.13

0.49

0.25

0.16

0.12

0.11

0.12

0.05

0.03

0.04

0.02

0.03
0.03

6.9

6.8
6.7

6.2
6.2
5.47
6.97
5.05
5.05
5.05
5.05
3.72
3.53
3.39
3.39
3.36
3.37
3.36
3.36
3.35
2.65
2.57
2.57

1.97

6.89

15.44
6.77

2.53
6.18
5.47
18.7
5.05
23.11
5.05
10.1
1.88
8.62
2.53
3.39
3.5

3.37

6.75

7.02

35

18.06

6.41

10.18

7.64

6.79

5.14

3.39
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Table 3— Scientific name, Frequency (F), Uniformity (U), Mean Field Density (MFD) and Abundance Index (Al) of Weed

species of dryland chickpea fields of Sanandaj county during a) three pinnate leaves and b) podding stages respectively based
on Abundance Index

s o gl SIS 4550 o515 (Sleo Codld sl
L F (%) U (%) MFD (Plant m?) Al
Scientific name
a b a b a b a B
Galium aparine L. 100 50 0.55 0.35 10.2 3.8 110.75 54.15
Geranium molle L. 100 - 0.25 - 14 - 101.65 -
Citrolus colocynthis L. 75 100 0.25 0.4 2.8 4.4 78.05 104.8
Euphorbia helioscopia L. 75 100 0.2 0.3 14 5.8 76.6 106.1
Scandix pecten veneris L. 75 75 0.25 0.3 1.2 1.8 76.45 77.1
Triticum aestivum L. 75 75 0.2 0.2 1.2 1.2 76.4 76.4
Convolvulus arvensis L. 50 75 0.1 0.2 2 2.6 52.1 77.8
Tragopogon graminifolius DC. 50 50 0.1 0.1 18 2 51.9 52.1
Silene conoidea L. 50 50 0.15 0.1 1 0.8 51.15 50.9
Vaccaria pyramidata Medico. 50 50 0.15 0.1 0.8 0.8 50.95 50.9
Chrozophora tinctoria (L.) Juss. 25 100 0.1 0.45 1.6 6 26.7 106.45
Gundelia tournefortii L. 25 25 0.15 0.15 0.6 0.6 25.75 25.75
Lotus corniculatus L. 25 25 0.1 0.1 0.4 0.4 255 255
Carthamus oxyacantha M. B. 25 - 0.05 - 0.2 - 25.25 -
Echinops oreintalis Trautv. 25 25 0.05 0.05 0.2 0.2 25.25 25.25
Hordeum morinum L. 25 25 0.05 0.05 0.2 0.2 25.25 25.25
Conringia orientalis (L.) Andrz. 25 25 0.05 0.05 0.2 0.35 25.25 254
Aegilops cylindrica Host. 25 50 0.05 0.1 0.2 0.4 25.25 50.5
Falcaria vulgaris Bernh. - 50 - 0.1 - 0.8 - 50.9
Gypsophila paniculata L. - 50 - 0.1 - 0.8 - 50.9
Cynodon dactylon (L.) Pers. - 25 - 0.05 - 0.6 - 25.65
Achillea wilhelmsii C. Koch - 25 - 0.05 - 0.4 - 25.45
Acroptilon repens (L.) DC. - 25 - 0.05 - 0.4 - 25.45
Vicia villosa Roth. - 25 - 0.05 - 0.4 - 25.45
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Table 4- Scientific name, Frequency (F), Uniformity (U), Mean Field Density (MFD) and Abundance Index (Al) of Weed

species of dryland chickpea fields of Dehgolan county during a) three pinnate leaves and b) podding stages respectively based
on Abundance Index

ole b gl e £l 33 o515 leo Codle sl
Scientific name F (%) U (%) MFD (Plant m?) Al
a b a b A b a B
Tragopogon graminifolius DC. 100 100 0.6 0.75 5.2 8.2 105.8 108.95
Convolvulus arvensis L. 75 100 0.65 0.7 6.2 12 81.85 112.7
Euphorbia helioscopia L. 75 75 0.25 0.3 1.6 2.6 76.85 77.9
Galium aparine L. 50 50 0.3 0.3 6.8 21.6 57.1 71.9
Geranium molle L. 50 - 0.5 - 6.2 - 56.7 -
Triticum aestivum L. 50 50 0.15 0.15 2 2 52.15 52.15
Bellevalia wendelboi Maassoumi & Jafari 50 50 0.15 0.2 0.6 0.8 50.75 51
Lactuca serriola L. 50 25 0.1 0.05 0.4 0.2 50.5 25.25
Scandix pecten veneris L. 25 50 0.1 0.15 1.6 26 26.7 52.75
Erysimum repandum L. 25 - 0.15 - 14 - 26.55 -
Chenopodium album L. 25 - 0.05 - 0.6 - 25.65 -
Turgenia latifolia (L.) Hoffm 25 50 0.05 0.15 04 1 25.45 51.15
Vaccaria pyramidata L. 25 25 0.05 0.15 0.2 1.6 25.25 26.75
Lathyrus blephariacarpus L. 25 25 0.05 0.05 0.2 0.2 25.25 25.25
Emex spinosus mpd.C 25 25 0.05 0.05 0.2 0.2 25.25 25.25
Reseda lutea L. 25 25 0.05 0.05 0.2 0.2 25.25 25.25
Silene conoidea L. - 50 - 0.15 - 1.2 - 51.35
Carthamus oxyacantha M. B. - 50 - 0.15 - 0.8 - 50.95
Polygonum aviculare L. - 25 - 0.1 - 14 - 26.5
Amaranthus retroflexus L. - 25 - 0.1 - 0.6 - 25.7
Cardaria draba L. Desv. Subsp. Chalepensis (L.) 25 ) 0.05 ) 04 ) 25.45
O. E. Schulz.
Acroptilon repens (L.) DC. - 25 - 0.05 - 0.2 - 25.25
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Table 5- Scientific name, Frequency (F), Uniformity (U), Mean Field Density (MFD) and Abundance Index (Al) of Weed

species of dryland chickpea fields of Kamyaran county during a) three pinnate leaves and b) podding stages respectively
based on Abundance Index

ol ol Syl SIS E30 2 515 oeSils Codl pas L
F (%) U (%) MFD (Plant m2) Al
Scientific name a b a b A b a B

Galium aparine L. 100 83.33 0.52 0.4 21.85 8.76 122.37 92.49
Convolvulus arvensis L. 100 100 0.63 0.7 3.27 8.16 103.9 108.86
Citrolus colocynthis L. 100 83.33 0.29 0.39 1.7 3.2 101.99 86.92
Scandix pecten veneris L. 66.66 50 0.32 0.22 2.74 2.34 69.72 52.56
Cynodon dactylon L. 50 50 0.24 0.24 3.78 6.79 54.02 57.03
Lactuca serriola L. 50 50 0.23 0.23 3.33 3.2 53.57 53.43
Geranium molle L. 50 16.66 0.21 0.03 2.82 0.4 53.03 17.09

Hordeum morinum L. 50 33.33 0.23 0.17 2 1.6 52.23 35.1
Turgenia latifolia DC. 50 33.33 0.17 0.12 1.99 2.18 52.16 35.63
Silene conoidea L. 50 66.66 0.13 0.13 0.93 0.93 51.07 67.73
Vicia villosa L. 33.33 66.66 0.13 0.34 0.67 1.48 34.13 68.48

Cardaria draba L. Desv. Subsp.

Chalepensis (L.) O. E. Schulz. 33.33 50 0.1 0.13 1.2 2.8 34.63 52.93
Cephalaris syriaca (L) Schrad. 33.33 66.66 0.13 0.33 0.93 2 344 68.99
Tragopogon graminifolius 33.33 66.66 0.1 0.3 0.8 2 34.23 68.96
Glycyrrhiza glabra L. 33.33 - 0.07 - 0.27 - 33.66 -
Conringia orientalis (L.) Andrz. 33.33 83.33 0.07 0.34 0.27 1.76 33.66 85.43
Fumaria vaillantii Lois. 16.66 16.66 0.07 0.07 1.47 1.47 18.19 18.19
Achillea wilhelmsii C. Koch 16.66 16.66 0.03 0.03 0.93 0.93 17.63 17.63
Chrozophora tinctoria (L.) Juss. 16.66 50 0.17 0.23 0.67 1.73 17.49 51.97
Erysimum repandum L. 16.66 - 0.03 - 0.53 - 17.23 -
Cerastium glomeratum Thuill. 16.66 - 0.07 - 0.27 - 16.99 -
Carthamus oxyacantha M. B. 16.66 66.66 0.07 0.32 0.27 2.22 16.99 69.2
Chenopodium album L. 16.66 66.66 0.03 0.23 0.27 1.39 16.96 68.28
Vaccaria pyramidata Medico. 16.66 50 0.03 0.25 0.27 1.42 16.96 51.67
Hordeum spontaneum Koch 16.66 16.66 0.03 0.03 0.27 0.27 16.96 16.96
Lamium amplexicaule L. 16.66 16.66 0.03 0.03 0.13 0.13 16.83 16.83
Helianthus annuus L. 16.66 16.66 0.03 0.17 0.13 0.67 16.83 17.49
Lathyrus latifolius L. 16.66 - 0.03 - 0.13 - 16.83 -
Lotus corniculatus L. 16.66 16.66 0.03 0.03 0.13 0.13 16.83 16.83
Senecio vulgaris L. 16.66 - 0.03 - 0.13 - 16.83 -
Papaver rhoeas L. 16.66 33.33 0.02 0.09 0.07 0.34 16.75 33.76
Neslia apriculata Fisch., C. A. Mey
& Ave-Lall. 50 - 0.27 - 1.73 - 52
Lathyrus blephariacarpus L. - 50 - 0.26 - 1.02 - 51.28
Avena ludoviciana Dur. - 33.33 - 0.09 - 0.53 - 33.95
Glycyrrhiza glabra L. - 33.33 - 0.1 - 0.4 - 33.83
Sorghum halepense (L.) Pers. - 16.66 - 0.17 - 0.67 - 17.49
Polygonum aviculare L. - 16.66 - 0.03 - 0.27 - 16.96
Euclidium syriacum (L.) R. Br. - 16.66 - 0.03 - 0.27 - 16.96
Falcaria vulgaris Bernh. - 16.66 - 0.03 - 0.27 - 16.96

Malva neglecta Wallr. - 16.66 - 0.02 - 0.15 - 16.83
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Table 6- Scientific name, Frequency (F), Uniformity (U), Mean Field Density (MFD) and Abundance Index (Al) of Weed

species of dryland chickpea fields of Divandareh county during a) three pinnate leaves and b) podding stages respectively
based on Abundance Index

Sl SIS &l 2 0515 (le Cadle sl
ole AU F (%) U (%) MFD (Plant m?) Al

Scientific name a b a b a b a B

Galium aparine L. 90.91 - 0.51 - 20.87 - 112.29 -
Tragopogon graminifolius DC. 81.81 81.81 0.49 0.4 8.58 7.49 90.88 89.7
Triticum aestivum L. 81.81 72.72 0.35 0.327 5.09 2.76 87.25 75.81
Turgenia latifolia (L.) Hoffm 72.72 72.72 0.51 0.45 11.56 4.36 84.79 77.53
Scandix pecten veneris L. 72.72 27.27 0.42 0.11 10.76 0.6 83.9 27.98
Convolvulus arvensis L. 72.72 81.81 0.36 0.38 1.98 4 75.06 86.19
Vaccaria pyramidata Medico. 54.54 36.36 0.22 0.145 3.42 1.24 58.18 37.74
Euphorbia helioscopia L. 54.54 81.81 0.16 0.236 2.33 3.27 57.03 85.32
Chrozophora tinctoria (L.) Juss. 36.36 54.54 0.2 0.38 18.33 23.85 54.89 78.77
Polygonum aviculare L. 36.36 54.54 0.22 0.254 24 291 38.98 57.7
Conringia orientalis (L.) Andrz. 36.36 18.18 0.13 0.054 0.58 0.22 37.07 18.45
Chenopodium album L. 18.18 36.36 0.15 0.218 4.58 7.05 2291 43.63
Geranium molle L. 18.18 18.18 0.11 0.091 1.96 24 20.25 20.67

Cardaria draba L. Desv. Subsp. Chalepensis
(L)) O. E. Schulz. 18.18 18.18 0.04 0.054 0.51 0.73 18.73 18.96
Lactuca serriola L. 18.18 27.27 0.07 0.091 0.36 0.51 18.61 27.87
Daucus carota L. 18.18 9.09 0.04 0.018 0.36 0.29 18.58 9.4

Cephalaris syriaca (L) Schrad. 18.18 90.91 0.04 0.45 0.22 3.53 18.44 94.89

Bromus tectorum L. 18.18 - 0.04 - 0.22 - 18.44 -
Anchusa italica Retz. 18.18 18.18 0.04 0.036 0.15 0.07 18.37 18.29
Carthamus oxyacantha M. B. 18.18 18.18 0.04 0.036 0.15 0.15 18.37 18.36
Goldbachia laevigata (M. B.) DC. 9.09 18.18 0.04 0.073 0.73 1.16 9.86 19.42

Silene conoidea L. 9.09 - 0.04 - 0.22 - 9.35 -
Fumaria vaillantii Lois. 9.09 9.09 0.02 0.018 0.07 0.07 9.18 9.18

Falcaria vulgaris Bernh. 9.09 - 0.02 - 0.07 - 9.18 -
Gundelia tournefortii L. 9.09 9.09 0.02 0.036 0.07 0.15 9.18 9.27
Reseda lutea L. 9.09 9.09 0.02 0.018 0.07 0.07 9.18 9.18
Lotus corniculatus L. - 9.09 - 0.054 - 1.38 - 10.53
Lithospermum arvense L. - 9.09 - 0.018 - 0.15 - 9.25
Orobanch ramosa L. - 9.09 - 0.018 - 0.15 - 9.25

Cichorium inthybus L. - 9.09 - 0.018 - 0.15 - 9.25
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Table 7- Scientific name, Frequency (F), Uniformity (U), Mean Field Density (MFD) and Abundance Index (Al) of Weed

species of dryland chickpea fields of Sagez county during a) three pinnate leaves and b) podding stages respectively based on
Abundance Index

ole ob syl ] &3 2 o515 Sle Cadlé padls
N F (%) U (%) MFD (Plant m?) Al
Scientific name

a a b A b a B
Scandix pecten veneris L. 87.5 75 0.5 0.45 8 8.5 96 83.95
Galium aparine L. 75 62.5 0.38 0.43 18.9 10.6 94.28 73.53
Convolvulus arvensis L. 87.5 87.5 0.6 0.60 4.29 6.1 92.39 94.20
Cynodon dactylon (L.) Pers. 62.5 62.5 0.28 0.30 31 8.1 65.88 70.90
Citrolus colocynthis L. 62.5 62.5 0.23 0.23 2.8 3.9 65.53 66.63
Tragopogon graminifolius DC. 62.5 62.5 0.23 0.20 24 2.7 65.13 65.40
Turgenia latifolia (L.) Hoffm 62.5 62.5 0.25 0.25 1.8 1.8 64.55 64.55
Vaccaria pyramidata Medico. 62.5 62.5 0.3 0.30 1.7 1.7 64.5 64.50
Conringia orientalis (L.) Andrz. 62.5 50 0.2 0.18 15 15 64.2 51.68
Triticum aestivum L. 62.5 50 0.15 0.13 14 1.3 64.05 51.43
Emex spinosa Campd. 50 50 0.33 0.33 3.6 3.8 53.93 54.13
Lactuca serriola L. 50 50 0.15 0.15 1 1 51.15 51.15
Silene conoidea L. 50 50 0.18 0.18 0.9 0.9 51.08 51.08
Acroptilon repens (L.) DC. 375 375 0.1 0.10 1.2 2 38.8 39.60
Lotus corniculatus L. 375 25 0.1 0.08 0.7 1 38.3 26.08
Carthamus oxyacantha M. B. 25 25 0.1 0.10 0.8 0.8 25.9 25.90
Falcaria vulgaris Bernh. 25 25 0.05 0.05 0.6 0.6 25.65 25.65
Cephalaris syriaca (L) Schrad. 25 375 0.08 0.13 0.5 0.8 25.58 38.43
Euphorbia helioscopia L. 25 375 0.08 0.10 0.4 0.7 25.48 38.30
Geranium molle L. 25 125 0.05 0.03 0.4 0.1 25.45 12.63
Borago officinalis L. 25 25 0.05 0.05 0.2 0.2 25.25 25.25

Cardaria draba L. Desv. Subsp.

Chalepensis (L.) O. E. Schulz. 25 25 0.05 0.05 0.2 0.4 25.25 25.45

Chrozophora tinctoria (L.) Juss. 12.5 - 0.05 - 14 - 13.95 -
Cichorium inthybus L. 125 25 0.03 0.05 0.7 0.8 13.23 25.85
Polygonum aviculare L. 125 125 0.03 0.03 0.5 0.5 13.03 13.03
Sorghum halepense (L.) Pers. 125 125 0.03 0.03 0.3 0.3 12.83 12.83
Neslia ap”cu'fs:fgnj CAMy& 195 375 0.03 0.10 03 07 12.83 38.30
Chenopodium album L. 12.5 87.5 0.03 0.53 0.3 18 12.83 106.03
Anchusa italica Retz. 125 125 0.03 0.03 0.1 0.1 12.63 12.63
Bromus tectorum L. 125 12.5 0.03 0.03 0.1 0.1 12.63 12.63
Vicia villosa Roth. - 75 - 0.28 - 1.9 - 77.18
Lathyrus blephariacarpus L. - 375 - 0.20 - 1.3 - 39.00
Anthemis cotula L. - 375 - 0.10 - 0.6 - 38.20
Chrozophora tinctoria (L.) Juss. - 25 - 0.10 - 15 - 26.60
Sinapis arvensis L. - 125 - 0.05 - 0.2 - 12.75
Cerastium glomeratum Thuill. - 125 - 0.03 - 0.1 - 12.63
Salvia verticillata L. - 125 - 0.03 - 0.1 - 12.63
Goldbachia laevigata (M. B.) DC. - 12.5 - 0.03 - 0.1 - 12.63
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Figure 7- Dispersal of a) Catchweed bedstraw (Galium aparine L.), b) Field bindweed (Convolvulus arvensis L.), ¢) Shepherd:s
needle (Scandix pecten veneris L.), d) Salsify (Tragopogon graminifolius DC.) e) Volunteer wheat (Triticum aestivum L.) and f)
Dove-foot geranium (Geranium molle L.) during three pinnate leaves stage in dryland chickpea fields of Kurdistan province
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Figure 8- Dispersal of a) Field bindweed (Convolvulus arvensis L.), b) Salsify (Tragopogon graminifolius DC.), c) Sun spurge (Euphorbia
helioscopia L.), d) Shepherd:s needle (Scandix pecten veneris L.) e) Catchweed bedstraw (Galium aparine L.), f) Official coroton (Chrozophora

tinctoria L.) Juss.), and g) Smellmelon (Citrolus colocynthis (L.) Schra) during podding stage in dryland chickpea fields of Kurdistan province
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Introduction: Weeds on dryland chickpea fieldsare the main yield loss factor. Therefore, weed
identification is the most important operation for weed management. Chickpea is one of the most important
crops in Kurdistan province of Iran. Kurdistan province ranked forth and first in area under cultivation of
chickpea and its production in Iran, respectively. This study was carried out in order to identify weed species,
determine the dominant weeds, and develop the distribution maps of dryland chickpea fields in Kurdistan
province.

Materials and Methods: Based on cultivation area of chickpea and the topographic condition of Kurdistan
province, 33 fields were randomly selected in 2013 and weed species were determined in 5 counties, e.i.,
Dehgolan, Kamyaran, Divandareh and Sagez. The selection of the fields in each county was done based on
acreage of chickpea in the county. Weed identification were done at each region, during three leaf and podding
stages of chickpea. These periods were chosen because of easiness identification of weed species at these stages
and the possible recording of weed control practices applied on fields. Demographic indices of weed species
were calculated, and then the dominant weeds were determined. Also the latitude, longitude and altitude of each
sampling point using GPS were recorded. By using these data, the distribution maps of the dominant weed
species in ArcGIS area were produced.

Results and Discussion: The number of weeds observed in this study during period of three leaf stage of
chickpea were 52 species mostly from Astraceae, Poaceae, Apiaceae and Caryophyllaceae families and the most
important weeds in surveyed area based on abundance index were catchweed bedstraw (Galium aparine L.),
field bindweed (Convolvulus arvensis L.), shepherd:s needle (Scandix pecten veneris L.), salsify (Tragopogon
graminifolius DC.), volunteer winter wheat (Triticum aestivum L.), dove-foot geranium (Geranium molle L.) and
great bur parsley (Turgenia latifolia (L.) Hoffm). The number of weeds observed at podding stage were 58
species with most abundant families of Astraceae, Poaceae, Brasicaceae, Apiaceae and Caryophyllaceae and
the most important weeds based on abundance index were field bindweed, salsify, sun spurge (Euphorbia
helioscopia L.), shepherd’s needle, catchweed bedstraw, dyer’s croton (Chrozophora tinctoria (L.) Juss.) and
smell melon (Citrolus colocynthis L.). The most dominant grass weed species was volunteer winter wheat
(Triticum aestivum L.) because of the common crop rotation (Chickpea-Winter wheat). The distribution map of
the dominant weeds showed that field bindweed, salsify, sun spurge, shepherd’s needle and catchweed bedstraw
were seen in all surveyed counties but great bur parsley in Sanandaj, volunteer wheat and sun spurge in
Kamyaran and smell melon in Divandareh and Dehgolan were not seen. The time of tillage for preparing of
chickpea seedbed is spring in Kurdistan province and narrow leaf weeds emerge often in fall but they produce
numerous seeds. The annual weeds had the highest population on chickpea fields because of the annual soil
disturbance, having similar requirements with the annual crop and abundant seed production. Although,
perennial weeds, i.e., field bindweed and salsify caused more problem for the farmers because of herbicides
limitation for this crop and tremendous energy required for hand weeding of this crop for weed control in this
province. It is not easy to control weeds with rhizome and thorn. To determine the abundance index, frequency
and uniformity had a higher values than the mean field density. Higher values for these three parameters for a
particular species indicated that these species were well-suited with the soil and climate conditions in which it
was growing, while higher rates of the mean field density for certain species indicated that they had a higher
competitive or reproductive ability than other species.

Conclusion: The management of weeds on dryland chickpea fields in Kurdistan province is not satisfactory.
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The results showed that field bindweed and salsify were dominant weeds in this study area with high density due
to particular weed management approaches. Therefore, farmers should change their weed management strategies
in these regions. We will be able to make decision based on previously developed weed distribution maps. Better
knowledge of the past and present is a key component for the improvement of the planning that will effect Iran’s
agricultural division in the years ahead. Findings from this study and similar studies are helpful to establish new
ways for the sustainable economic development in Iran’s agriculture.
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