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1- Canonical correspondence analysis
2- Principal component analysis
3- Redundancy analysis
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Table 1- Number of fields surveyed in each county in Kermanshah province based on the area under irrigated wheat
cultivation
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The area under irrigated

wheat cultivation in each county (ha)

i 390 Eylje dasi

Number of fields surveyed

1S 500 51 ye8
Less than 500 ha
5 1000 1 500
500 to 1,000 ha
5l 5000 & 1000
1,000 to 5,000 ha
;s 10000 & 5000
5,000 to 10,000 ha
;i 15000 & 10000
10,000 to 15,000 ha
1k 300001 15000
15,000 to 30,000 ha
;i 60000 & 30000
30,000 to 60,000 ha
{1 60000 51 2

More than 60,000 ha

11

15
15 4blsl 15 ) 450 G S 10000 50
One field added to 15 for each
10000 ha

F = 21 100 (1)
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6- Canonical correspondence analysis
7- Unimodal
8- Detrended correspondence analysis
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1- Frequency

2- Density

3- Mean field density
4-Cation exchange capacity

5- Electerical conductivity
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Table 2- Scientific name, mean density, frequency, uniformity, abundance index between the suryveys conducted in irrigated
wheat fields of Kermanshah in 2012

SiE SIS w) o1 ke

wole U i b Codle yadld
(22) (2,2) (&30 550 5
Scientific name Persian name Freg;sncy Unn;g/tl;r)mty “?:IE;] gerr:;’;y Ab:Jnr(lj(iince
Convolvulus arvensis L. oo Sony 3.40 58.54 27.52 89.46
Galium tricornutum Dandy. e 3.43 56.1 26.87 86.4
Avena ludoviciana Dur. (g Y gy 3.74 43.9 29.32 76.96
sinapis arvensis L. g J3 0.81 32.14 19.87 52.82
Hordeum spontaneum C. Koch. 0 o> 6.51 30.49 15.8 52.80
Glycyrrhiza glabra L. ol cp b 0.58 36.59 14.5 51.66
Polygonum aviculare L. A dle 0.67 30.49 8.14 39.3
Secale cereale L. Mgl 191 21.95 15.31 39.17
Vicia assyriaca Boiss. oo Silo 0.65 24.39 11.73 36.77
Carthamus oxycantha M. B. (g 5,8 19.51 8.63 0.34 28.48
Chenopodium album L. o ydalw 0.86 19.51 11.73 32.1
Cardariadraba L. Desv. Kol 15.85 5.54 0.5 21.89
Hordeum vulgari L. 995 £y; o 13.41 6.19 0.49 20.09
Phragmites australis Cav. Trin, ex iy 11.9 6.19 046 18.55
Steud.
Euphorbia aleppica L. Sz O3y 14.63 3.75 0.09 18.47
Vaccaria gj:SglgosrgaIZﬁch. ex DC. Sionie 122 591 022 17.63
Euphorbia helioscopia L. O9sdyd 8.54 8.47 0.16 17.17
Lithospermum arvense L. &l K 9.76 5.05 1.28 16.08
Vicia villosa Roth. Sladgs 5 Sl 9.76 5.05 0.24 15.05
Solanum nigrum L. Szl 8.54 4.23 0.53 13.3
Xanthium spinosum L. &5 8.54 3.75 0.93 13.22
Polygonum convolvulus L. Ay Soxg 7.32 4.56 0.52 124
Phalaris brachystachys Link. jpregeit 8.54 3.58 0.21 12.33
Anthemis cotula L. Lok 8.54 3.26 0.25 12.05
Sorghum halepense L. Pers. ks 6.1 4.56 0.18 10.84
Myagrum perfoliatum L. SeS 6.1 3.58 0.13 9.81
Lolium rigidum Gaud. pe 6.1 2.44 0.11 8.65
Geranium tuberosum L. (i g (Glradd 4.88 3.09 0.3 8.27

Physalis alkekengi L. 0y Caddy o9 yE 3.66 1.14 0.01 4.81
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Table 3- Eigenvalues of CCA axes that explained of the variation in weed species distribution affected by environmental
factors in irrigated wheat fields (2012)

Jol alge 09> alge o allie  o,lea allie

;\.]_ ;\.2 ;\.3 ;\.4
_°3*" »3lie 0.359 0.132 0.136 0.097
Eigenvalues
ipdle 5 oeldl Jelye (Fousan 0786 0762 0549 0.532
Species- climate correlations
45 by e 2 48 9 10.9 12.2
Cumulative percentage variance of species data
ke Jole 5 sf G by e 20> 342 64 76.9 86.1

Cumulative percentage variance of species- climate relation

(1391 JLw) ooalil Jole g 50 slacile oo b5 )| (3392 13 20 (PSO/05) 5l,18 Cge Camss =4 Sy
Table 4- Monte Carlo test (p<0.05) of significance relationship of weed species and environmental factors (2012)

095!
Test

Jliks! Jake i F
P-value F ratio

S gl jome (1391 )b gtan Loy ke

0.04 2.514

Eigenvalues: test of significance of first canonical axis

S5 loygome plad (1391 4l fime

0.004 1.33

Test of significance of all canonical axes

Sl gt STy il gl oS Bblie 5 5 4l
e Jalge (595 25 L s jobo 40 (b o gl
Wb Gosb 5l s el jobo &y g ylys a4y ials wile (6,550
Khadem al ) 5,li5 s ;51 alS gl 0 SLs JSits o
Phalaris canariensis ) ¢,L:3 <L .(Hossieni et al., 2007

ot 35 (Physalis alkekengi L.) o3y oy (woye g (L.

Euphorbia ) (¢ s ;53,3 {Polygonum convolvulus L.)
3=eS {Hordeum wulgari L.) 9,595 o> {aleppica L.
Vicia ) g e S—ilo o (Myagrum perfoliatum L. )
b Cato (Siumad § 3¢ sy &y 3blie > (assyriaca Boiss.
a2 g e jlas iblie 3 Jlb e o aiih o el
SISk )l 38 (o A8y piag 390 B0 Sl ol
52 slacile 3y cul b amdo s (ST o 1) o o5 585
(V. grandiflora (Fisch. ex DC.) Jaub & Spach) gl
P. ) snccin ile g ce (Siuan osla 5 6y 09200
e Swmen (Xanthium spinosum L.) e5 {aviculare L.

{1 Js) smoo ot 1 L

e 5 e FaigeS L Sile Lol s 3 b ol adlze

3 S (S5l fyain b s 3 Cate (Siaad 155 e
S&L"’J)l 9 4C’)')> a1 US) o)l e (Stuson Joro ¢lis)|
Sl oges et jp slavile STy 1y b oyt “elis)
Ol dayd pogad 4 Oyl a2y GRIEIL md o (lis S
3op cloile o815 Gal51 L i Gilisee bl 53 ° 55 5 4t
@liuoj ity BY e {LOlUM rigidum Gaud.) s 5,2
Hordeum spontaneum ) »,5¢ {(Avena ludoviciana Dur.)
st 4390 (SiNApIs arvensis L.) >y J3,5 4 (C. Koch.
-dile ydg wyy ,» (Mottaghi et al., 2011) o) Ken o iz
S s g i) e 4 03,5 55 ol o5 550 sl
5 22 pipcdle 93 1515 5 lase Lo slod (1S3l g ALl
eSSk G gladile 1wl f5e pdsg SY
e (Suen Uy pxaw jl £l L (Secale cereale L.) ,lgls

1- Mean temperature
2- Min temperature
3- Max temperature
4- Temperature

5- Altitude

6- Evaporation



203 .puiS £f30 59 5y slochle STy b ool Jolse 5 S Sluogas Bl oy

<=
~
Altitude S17
S5 S28
S24
S9
S26
Precipitation S 8152
s21 19 sie6
s13 S1
S1
s7 s23 -
E oratio
S18
E Mean temperature
in temperature
S25
Max temperature
=
hrs
08 ' ' ' ' ' ' 1.0

(PO/004) ol Jolos ¢ jpcile sladis oo bLS,l 8.535 o gi (CCA) 5935  Kimmpod jIUT barwigs ol Consd a1 Yy gy -1 JSi5
1381-91 gl b

Fig. 1- Biplot from the first two canonical variates describing the relationship of weed species fields and environmental
factors (p<0.004) over 2002-2012

38 1820 ( ing Jo,5 1519 gbgly 1S18 wi Sy (S1T7 wayy s wgye :S16 (5 :S15 (e 1S14 wily Kiw (S13 w355 1S12 4358 ely; 9> :S11
NS 1S27 5 sy can cile 1526wy Cuty (waye 1525 (555 1524 (lasgs 5 Sile 1823 ¢ Sloy pe Sile 1522 «Siomin 1S21
S1: A. cotula, S2: A. ludoviciana, S3: C. draba, S4: C. oxycantha, S5: C. album, S6: C. arvensis, S7: E. helioscopia, S8: E.
aleppecia, S9: G. tricornutum, S10: G. glabra, S11: H. vulgari, S12: H. spontaneum, S13: L. arvensis, S14: L. rigidum, S15: P.
australis, S16: P. alkekengi, S17 : P. convolvulus, S18: S. cereal, S19: S. arvensis, S20: S. halepensis, S21: V. grandiflora, S22 : V.
assyriaca, S23: V. villosa, S24: X. strumarium, S25: P. alkekengi, S26: P. aviculare and S27: M. perforatum

& oNS £ 30 5 SB Jolge il Cou 5 gladile LiSTy )3 lis 84S oy (CCA) gl  Kiwod U1 839 p3lie -5 Jouo
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Table 5- Eigenvalues of CCA axes that explained of the variation in weed species distribution affected by edaphic factors in
irrigated wheat fields (2012)

Jol alge 09> alge g allie  o,lea allie

M A A M
_°3” ke 0.499 0.436 0.327 0.302
Eigenvalues

ippcdle 5 ol Jelge (Finza 0819  0.809 0.716 0.733

Species- climate correlations
s 6.2 11.6 157 19.4

Cumulative percentage variance of species data

e Jolge 5 055 o oy srand 20,0 222 416 56.1 69.6

Cumulative percentage variance of species- climate relation
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Table 6- Monte carlo test (p<0.05) of significance relationship of weed species and edaphic factors (2012)

095!
Test
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Fig. 2- Biplot from the first two canonical variates describing the relationship of weed species fields and soil characters

(p<0.038) over 2002-2012
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Table 7- Eigenvalues of CCA axes that explained of the variation in weed species distribution affected by edaphic and

climatic factors in irrigated wheat fields (2012)
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Table 8- Monte carlo test (p<0.05) of significance relationship of weed species edaphic and cilimatic factors (2012)
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Fig. 3- Biplot from the first two canonical variates (CCA) describing the relationship of weed species fields, soil characters
and environmental factors (p<0.004) over 2002-2012
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Introduction

Kermanshah province, Iran, comprises an area, of 24640 km? and is located between 33°37'-35°17'N and
45°20'-48°1'E. The average annual precipitation is 450 mm. Most of the fields surveyed in this study lie between
542 and 1554 m a.s.l. Among the factors decreasing the wheat yields, weeds have an important role. The results
of some researches show that the weeds flora depends on climatic conditions, temperature and amount of rainfall
in spring and in summer. Environmental factor splay a key role in the weed cover. These differences affected by
climatic conditions, latitude and longitude. Multivariate statistical methods that have been addressed in this study
area powerful tool to study the relationship between environmental factors and ecological weed community
composition (Hassannejad & Pourhaydar Ghafarbi, 2013; Lososova et al., 2004). Correlation and regression of
data floristic and environmental factors were used in the CCA (Canonical Correspondence Analysis) technique
(Legendre & Legendre, 1998).

Materials and methods

A survey was conducted to study the effects of soil and climatic factors on distribution of weeds in 85
irrigated wheat fields in 11 counties based on its area under irrigated wheat. An Experiment was conducted in
Kermanshah province during 2011-2012. After choosing the field to be surveyed, the surveyor followed a “w”-
designated set pattern to enumerate the weeds in each type of field. The pattern and number of 0.25 m? quadrats
varied according to the size of the fields. The field surveys were made during the wheat tillering to stem
elongation stages. Frequency, density and mean density index of species in each county were calculated. After
weed species were collected in the fields, we arranged the samples into the first matrix where weed species are
represented by columns and fields of different districts by rows. Also, in the second matrix, environmental
factors are represented by columns and fields of different districts by rows. Data on weed communities and
environmental factors of all districts were analyzed through with ordination methods like canonical
correspondence analysis (CCA) and weed species distribution and environmental factors displayed in ordination
diagrams. These ordination methods were done with mean density of 29 abundant weed species for CCA using
CANOCO (Version 4.5). Ordination plots were produced for both sampling sites and weed species associated
with environmental factors. For CCA, we used site elevation, humidity for 10 years period, daily raining for a 10
years period. Soil characteristic included calcium, phosphor, potassium, nitrogen, sodium, magnesium, pH were
determined. Sand, clay and silt in soils were measured and elevation of each field was gained by GPS.

Results and discussion

162 weed species belonging to 33 plant families were identified in these fields. Multivariate analyses with
canonical correspondence analysis (CCA) showed that changes in the weed species distribution were due to soil
characters (pH, Calcium, Magnesium, Phosphorus, Nitrogen, Sodium, Potassium, silt percent, clay and loam in
soil tissue, cation exchange capacity, EC) and environmental conditions during former years. The first and
second RDA axes described 64% of variations in the weed populations affected by climatic factors. Winter wild
oat (Avena ludoviciana L.), ryegrass (Lolium rigidum Gaud.), wild mustard (Sinapis arvensis L.) and canary seed

1, 2, 3 and 4- Research Instructor, Agricultural and Natural Resources Research Center of Kermanshah, Professor,
Department of Agronomy, Faculty of Agriculture, Tehran University, Associate Professor, Weed Research Section
Research, Institute of plant protection Tehran and Assistant professor, Department of Agronomy, Faculty of
Agriculture, Tehran University, Iran, respectively.

(*- Corresponding author Email: movassi2002@yahoo.com)



211 oS gl50 30 5,0 slacile (2S5 b oaaldl Jolss 3 S Sluogas bl ooy 2

(Phalaris brachystacys Link.) in areas of high temperature and low altitude, had a wide distribution. High
evaporation increased wild barely (Hordeum spontaneum C. Koch.), Corn cleavers (Galium tricornutum Dandy.)
and Vetch (Vicia assyriaca Boiss.) density during last decade. Where the soil nitrogen and phosphorus rates
were high, Wild barely (Hordeum spontaneum C. Koch.) density was found frequently in wheat fields of
Kermanshah. In the wheat fields of Kermanshah, Bindweed (Convolvulus arvensis L.) and wild safflower
(Carthamus oxyacantha M. B.) were more abundant in clay soils. High Corn cleaver (Galium tricornutum
Dandy.) density was found in alkaloid and sandy soils.

Conclusion

Generally predict that if the temperature rise over the next few years, weed density and abundance of wild
oat, ryegrass and wild mustard will be increased in irrigated wheat fields.

Acknowledgments

The authors acknowledge the financial support of the project by agricultural Research education and
extension organization and College of Agriculture and Natural Resources, Tehran University.
Keywords: Canonical correlation analysis (CCA), Evaporation, Frequency

References

Hassannejad, S., and Pourhaydar Ghafarbi, S. 2013. Effect of environmental factors on weed species
distribution. Technical Journal of Engineering and Applied Sciences 3(4): 355-360.

Legendre, P., and Legendre, L. 1998. Numerical Ecology. Second edition. Amsterdam, Elsevier p. 853.

Lososova, Z., Chytry, M., Cimalova, S., Kropac, Z., Otypkova, Z., Pysek, P., and Tichy, L. 2004. Weed
vegetation of arable land in Central Europe: Gradients of diversity and species composition. Journal of
Vegetation Science 15: 415-422.



