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Table 1- Plant code used in canonical correspondence analysis CCA diagram presented in
figures 1 and 2, scientific name of weeds in alphabetical order, Persian name of weeds in
rain-fed wheat field of Maragheh region, their frequency

o jppcide oole o spdle (o)l pli Sl
code Scientific name of weed Persian name of weed Frequency
1 Achillea wilhelmsii C. Koch olydlogs 3158
2 Acroptilon repens (L.) DC. il 100
3 Adonis aestivalis L. st g5 15.79
4 Aegilops cylindrica Host. &l dlgrwl sl puss 36.84
5 Alhagi persarum Boiss. & Buhse. oy 21.05
6 Alopecurus myosuroides Hudson Shgo sdlgy p3 10.53
7 Alyssum desertorum L. SUle dogud 21.05
8 Alyssum linifolium DC. S,k S dogad 63.16
9  Anchusa italica Retz. s olisels 26.32
10 Anthemis altissima L. Wl 47.37
11 Avena ludoviciana (L.) Durieu luno ) in>g Yo 100
12 Bongardia chrysogonum (L.) Sp. S5 i 5.26
13 Bromus sterilis L. 56 hle gl 15.79
14 Bromus tectorum L. ol iles > 26.32
15 capsella bursa-pastoris (L.) Medicus s deanS 5.26
16 cCardaria draba L. S 84.21
17 Centaurea congesta Wagenitz A paS S 5.26
18 Centaurea depressa M. B. Jyone puiS J5 94.74
19 Centaurea solstitialis L. 55 pois JS 5.26
20 Centaurea virgata Lam. 1452 puiS S5 15.79
21 Centura iberica Trev.ex Spreng. Nicwez poiS U5 5.26
22 Cephalaria syriaca (L.) Schrad. A s 78.95
23 Cerastium dichotomum L. b0 il 26.32
24 Ceratocarpus arenarius L. SR 5.26
25 Chorispora persica Boiss. b T Js,s 10.53
26 Cirsium arvense (L.) Scop. sty S 47.37
27 Clypeola lappacea Boiss. S 5y JO 5 5.26
28  Consolid orientalis (Gay) Schrod S 5o ob; 5.26
29 Convolvulus arvensis L. Sy S 73.68
30 Crepis foetida L. Shed L)y 5.26
31 cynodon dactylon (L.) pers. o oy 15.79
32 Dactylis glomerata L. b ke 5.26
33 Descurainia Sophia (L.) Schur &b piss 36.84
34 Eremopyrum Bonaepartis (Spreng.) Nevski oS bl 73.68
35 Erysimum repandum L. Tleo &l peiSs 78.95
36 Euphorbia falcata L. S b 21.05
37 Euphorbia helioscopia L. S s 73.68
38 Fumaria vaillantii Lois. Syl ool 15.79
39 Galium aparine L. o o 100
40 Glycerrhiza glabra L. ok ot s 21.05
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oS jppide oale ol jpide (o)l b Sl
code Scientific name of weed Persian name of weed Frequency

41  Goldbachia laevigata (M. B.) DC. sk 57.89
42 Gypsophila bicolor (Freyn ex Sint.) Grossh. Cangs g5 1053
43 Gypsophila pilosa Huds. Elyzls cungs g5 5.26

44 Hordeum spontaneum C. Koch Shmgsr 47.37
45 Hyoscyamus pusilus L. wls Koy 5.26

46 Hypecoum pendulum L. 0ol 35) 15.79
47 Lamium amplexicaule L. SedT yo ails 435 5.26

48 Lappula barbata (M. B.) Gurke oy 65,5 10.53
49 Malcolmia africana R. Br. sl yo oo b 5.26

50 Malva neglecta Wallr. o iy 1053
51 Melilotus officinalis (L.) Desr. 5y axigs 21.05
52 Minuartia hamata (ausskn.) Mattf. o gy 19 15.79
53 Neslia apiculata Fisch. et Mey. as o 10.53
54 Onobrychis Crista- galli (L.) Lam. 9,5 ! 5.26

55 Papaver dubium L. 5 bt 31.57
56 Poabulbosa L. ST 21.05
57 Polygonum aviculare L. oy G hile 47.37
58 Ranunculus arvensis L. JEPN | 5.26

59 Rochelia disperma (L. f.) C. Kock Sl 93 S 21.05
60 Roemeria hybrida (L.) DC. iy 3y s 15.79
61 Romeria refrecta DC. 0,8 i 42.11
62 salvia virgata Jacg. LI 1053
63 Sameraria armena (L.) Desv. oyl (5 slolus 5.26

64 Scabiosa olivieri Coult & yo S 5.26

65  Scandix iberica M. B. lidd wgigailis 10.53
66 Scandix Pecten-Veneris L. regals 5.26

67 Scariola orientalis (Boiss.) Sojak o dlz o 21.05
68  Secale cereale L. Sogls 26.32
69 Silene conoidea L. SLlb o35 42.11
70 sophora alopecuroides L. ol & 42.11
71 stipa barbata Desf. IOty il 5.26

72 Taraxacum syriacum Boiss. wols g5 52.63
73 Tragopogon graminifolius DC. S pexe Kl 78.95
74 Triticum boeticum Boiss. SUgs pais 5.26

75 Turgenia latifolia (L.) Hoffm. Sz oS 89.47
76 vaccaria grandiflora (Fisch. ex DC.) Jaub. & Spach Simi 100

77 Vicia villosa L. Slabgs U5 Sile 21.05
8 15.79

Zoegea crinita Boiss.

SISy o Sl yo
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Table 2- Sampling district code used in canonical correspondence analysis CCA diagram
related to figure 2

adlaio oS b ol ailio oS diibio ol
District code District name District code District name
1 Senokesh 11 Aghche Kohel
olsx P90
2 Chovan 12 Molo
355k 5 P
3 Khormazard 13 Chibinloo
ol axld axy 8
4 Talebkhan 14 Goyjah Galeh
Axog0 Gl
5 Someeh 15 Mophanjeg
o LT, s
6 Chelan 16 Sarkarabad
a5 9=l5
7 Goltapeh 17 Kharajoo
> @ 0Us55s5
8 Aghbolagh Fotohi 18 Gorgotan
gl of sl
9 Okhch 19 Shakhtaloo
T o il
10 Achjeh Dizaj

(@bl 2,0 9 Jsb s el (oo else b Jol jo70 59 G (Ko (e =Y Jgox
Table 3- Weighted correlation matrix between two the first axes with environmental
parameters (Elevation, and Longitude and Latitude)

39 (Somnd oS ko Jl s9% P95 s9%
Weighted correlation matrix First vector Second vector
Silt e -0.1335 0.8554
Clay o, -0.8544 - 0.3080
Sand ¢y 0.8695 -0.2677

(o) Sl o (Srens ol sl (CCA)Y Gl il a5 gl 50 99 (sl (25l (il s —F Jgur
aelpe Gliw el @28 paiS )50 5 pslacile iiSTn b (S o)
Table 4- Variance extracted for the first 2 axes of canonical correspondence analysis CCA to
express soil texture (sand, clay, silt) correlation with weed distribution in rain-fed wheat
fields of Maragheh region

Jol yeo £3 g0
First vector Second vector
o329 ylade 0.179 0.127
Eigenvalues
e bWy Ned 0.914 0.865
Species-environment correlations
aigs oSy il ylg (o G0 8.9 15.2
Cumulative percentage variance of species data
buzxo b digf JiSyy (il ylg (sroxd w0 g0 58.6 100

Cumulative percentage variance of species-environment relation
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Table 5- The results of Monte Carlo test for canonical correspondence analysis CCA express
soil texture (sand, clay, silt) correlation with weed distribution in rain-fed wheat fields of
Maragheh region

(F-ratio) s F (P-value) Jls! jlade
SPE sexo oyl 5l0 Sxe 09‘}] 1.566 0.1140
Testing the significance of the first canor]ical axes
SPE s ygxo plad ()10 Sxo (g0 1.434 0.036

Testing the significance all of canonical axes

(S 28l 52 4) (S Jalge 42 bgye slajlor b blises loygome o (Kwen (lie —F Jgur
Table 6- Weighted correlation matrix between different axes with soil parameters
(except soil texture)

e o
‘\fv)e’i ‘shte p ‘coré];‘ign Jal yeo P32 y970 pomw 3970 el s970
Y matrix First vector Second vector Third vector Fourth vector
Organic Carbon  JT s ,5 - 0.0672 0.6172 0.6350 0.0164
Organic Matter 7 ool - 0.0672 0.6151 0.6369 0.0202
Nitrogen 359y -0.0316 0.5763 0.6929 0.0457
- k5’ U8 0.2023 0.6778 - 0.13664 0.3291
Calcium Carbonate
Soil pH  asy o -0.7610 0.2804 -0.0782 0.3515
e colan - 0.3647 -0.0246 0.5306 0.3074

Electrical Conductivity

SE Jlse o (St ol sl (CCA) Glaie il 3325 Jgl y0 99 sl (o2l Guilyly =V Jgor
2l y0 Qliwjd @0 pasS 150 5 ppslacile (2351, b (S il 2> 4)
Table 7- Variance extracted for different axes of canonical correspondence analysis CCA to
express soil properties-except soil texture, correlation with weed distribution in rain-fed wheat
field of Maragheh region

Jol se2 P90 s97 P yg ek Hgmo
First vector  Second vector  Third vector  Fourth vector
Eigenvalues o3 yluio 0.223 0.172 0.129 0.105
oo b 4155 Shsn 0.955 0.955 0.911 0.867
Species-environment correlations
Loaigs STy il )ly (e w2y 111 196 26 31.2

Cumulative percentage variance of species data

buseo b digs oSy (il lg (2o wuo)ys
Cumulative percentage variance of species- 29.5 52.1 69.1 83
environment relation

28l iz @) (SB Jelse o (St ol sl (CCA)Y G jlae s a5 sl LS Cise 905] b A Jour
aelpe lw el o pasS )l5e 5 pslacile STy L (S
Table 8- The results of Monte Carlo test for canonical corresponding analysis CCA to
express soil roperties — except soil texture, correlation with weed distribution in rain-fed
wheat field of Maragheh region

(F-ratio) s F (P-value) Jlus! ylado
SP H9m0 gl 6310 Sme 3903 1.497 0.022
Testing the significance of the first canonical axes
SPGB y97m0 plod 6, S g0 1.208 0.036

Testing the significance all of canonical axes
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Figure 1- Canonical correspondence analysis (CCA) diagram to express soil texture (sand,
clay, and silt) correlation with weeds distribution in rain-fed wheat fields of Maragheh

region. Greek cross symbols with regular codes (see Table 1) were used for weed species;
circle symbols with bolded codes (see Table 2) were used for rain-fed wheat fields of

Maragheh region. Vectors show the soil texture.
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Figure 2- Canonical correspondence analysis (CCA) diagram to express soil properties
(except soil texture) correlation with weeds distribution in rain-fed wheat fields of Maragheh

region. Greek cross symbols with regular codes (see Table 1) were used for weed species;

circle symbols with bolded codes (see Table 2) were used for rain-fed wheat fields of
Maragheh region. Vectors show the soil texture.
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Abstract

This study aims to investigate the correlation between soil type and weed
distribution in the rainfed wheat fields of the Maragheh region. For this reason, 50
wheat fields in different districts of the Maragheh region were selected in 1400, and
sampling of the weeds type, density, and soil type was done using the W method.
Canonical Correspondence Analysis (CCA) was used to correlate different weed species
with soil texture, acidity, electrical conductivity, calcium carbonate, organic carbon,

organic matter, and nitrogen. In total, 78 weed species were identified. Russian

knapweed (Acroptilon repens (L.) DC.), winter wild oat (Avena ludoviciana (L.)
Durieu), Catchweed Bedstraw (Galium aparine L.), and Cow Soapwort (Vaccaria
grandiflora (Fisch. ex DC.) Jaub. & Spach) were weeds with a frequency of 100% in
the study areas. The results of the CCA analysis showed that the percentage of sand is
the most important in the distribution of weed species in terms of soil texture type. In
terms of soil chemical properties, acidity and electrical conductivity had the maximum
and minimum effect on the population composition of weeds, respectively. Bongardia
chrysogonum (Bongardia chrysonogum), a unique species of Shakhtelo district, and
shepherd's purse (Capsella bursa-pastoris (L.) Medicus), Tabrizi cornflower
(Centaurea congesta Wagenitz), stinking hawksbeard (Crepis foetida L.), cocksfoot
(Dactylis glomerata L.), Cock's comb (Onobrychis Crista-Galli (L.) Lam.), pincushion
flower (Scabiosa Olivieri Coult), and wild einkorn (Triticum boeticum Boiss.), the
endemic species of Senokesh district, are the most present in alkaline and sandy soils.
Hog's-bean (Hyoscyamus pusillus L.) and common henbit (Lamium amplexicaule L.),
the native species of the Khormazard district, are most present in soil with low acidity.
The results of this study showed that the soil texture is responsible for 100% of the
variance of the weed distribution. In comparison, the chemical properties of the soil
only explain 52.1% of the variance of the species distribution, and some chemical
properties affecting the weed community composition have been ignored.

Key words: Acidity, Correlation, Distribution, Soil texture, Weed abundance.
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