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a. Concentration of underground organ extract of wild mustard
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b. Concentration of aboveground organ extract of wild mustard
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Figure 1. Final germination percentage of wheat cultivars under the influence of different concentrations
of underground organ water extract (a) and aboveground organ (b) in wild mustard
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Table 1. Analysis variance the effect of water extract of different organs of wild mustard on germination and seedling growth of wheat cultivars
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Table 2. Analysis of variance the effect of different concentrations of polyethylenglycol (PEG6000) on germination and seedling growth of wheat cultivars
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Concentration (Co) clale 3 0.636™ 7.18" 0.023m 1.46™ 0.64"™ 0.49ns 0.23 ns 0.56 "

CxCo clalésqd, 9 0.716™ 9.18m 0.57 8.38" 0.23ms 0.12m 0.54 0.37ms
EB)szalejl olors! 16 0.0062 0.0021 1.12 1.96 1.96 0.61 1.04 0.76
(CV) &5 oo - 2.94 2.83 8.81 14.65 4.65 8.30 12.96 7.65

Ns: Non- significant; * and **, significant at 5% and 1% probability levels, respectively
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Table 3. Means comparison the effect of allelopathy of different concentrations of wild mustard aboveground extract on germination characteristics and seedling

growth indices of wheat cultivars

5 ojlae clile ly ey Sl Lo e s e 0l arady) Job azeils Jsbo arady, SES 0y apedle SaS g el i 03
c :t' ? Extract Germination Germination rate Syl Sl Radicle length Shoot length Radicle dry weight ~ Shoot dry weight ~ Seedling dry weight
v concentration (%) percentage (%) (Seed/day) Dso (hour) (cm) (cm) (g) (g) (2)
Control 95¢ 47.2¢ 62.11°¢ 12.18¢ 9.02¢ 0.033¢ 0.0382 0.072¢
Ol 2.5 82 6.98 % 65.65% 11.69% 7.98 % 0.029® 0.033® 0.067®
Moghan 5 56° 4.11° 77.41° 7.12° 5.63° 0.017° 0.021° 0.04"
7.5 41°¢ 2.59¢ 82.12# 4.18°¢ 3.68¢ 0.015¢ 0.017¢ 0.028°¢
Control 95¢ 72 61.52°¢ 11.89¢ 8.922 0.032¢ 0.0372 0.071¢
%)lg e 2.5 80 ® 6.59¢ 64.43°¢ 10.95® 7.12% 0.027® 0.034® 0.062 ®
Morvarid 5 53° 3.73" 80.15° 6.41° 5.16° 0.017° 0.019 0.037°
7.5 37¢ 1.83¢ 89.63° 391¢ 3.15¢ 0.014¢ 0.016°¢ 0.026°¢
Control 932 6.232 64.12¢ 10.782 8.892 0.028* 0.0362 0.06%
Arta .1 2.5 75%® 5.74%® 67.27¢ 9.11% 6.13%® 0.023® 0.03% 0.055®
’ 5 37° 3.21° 92.21° 5.43% 4.14° 0.014° 0.019° 0.029°
7.5 20°¢ 1.52¢ 102.14# 3.12¢ 2.22¢ 0.01°¢ 0.014¢ 0.019¢
Control 944 6.332 63.17¢ 10.712 8.182 27.592 0.0372 0.061%
oS 2.5 79® 5.79® 66.21°¢ 9.21%® 6.94%® 0.024® 0.031%® 0.057®
Taian 5 39¢ 3.11° 92.25° 5.01° 4.34° 0.016° 0.03" 0.027°
! 7.5 224 1.15¢ 103.7# 2.75¢ 2.25¢ 0.012¢ 0.015¢ 0.029°¢

il oo b0y O mhaw o LSD o3l b SO g ST W3l catiie S i By SO syl Blas gie o y0 a5 ole e Ske
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using LSD test
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Table 4. Means comparison the effect of allelopathy of different concentrations of wild mustard underground extract on germination characteristics and
seedling growth indices of wheat cultivars

£Bl ojlac cdale Sl amye il ce 20,0 0 4 e 0loj arady; Job azails Jsb araty, K85 Gjs amalle SKis oy 40l Sas o
Extract Germination  Germination rate Sl yiSlas Radicle Shoot length Radicle dry weight ~ Shoot dry weight ~ Seedling dry weight
concentration (%)  percentage (%) (Seed/day) D50 (hour) length (cm) (cm) (2 (2) (2)
Control 952 8.522 59.11¢ 7412 9.06? 0.0342 0.038% 0.071%
olie 2.5 88.6° 7.88% 62.25¢ 6.91% 8.31% 0.031%® 0.035% 0.069®
Moghan 5 61.5° 5.23b 72.29° 4.83b 6.3° 0.24° 0.025° 0.047°
7.5 48.4¢ 3.63°¢ 77.662 3.12¢ 4112 0.018¢ 0.2¢ 0.035¢
Control 93.42 82 60.23¢ 7.12 8.932 0.0312 0.036* 0.0692
&,lg e 2.5 88.7 2 7.632 63.41°¢ 6.122 7.4¢° 0.029 2 0.033¢ 0.067 2
Morvarid 5 58.9° 4.83" 76.81° 4.1° 5.97° 0.02° 0.023° 0.043°
7.5 45.6¢ 2.86°¢ 83.572 2.3¢ 3.98¢ 0.016°¢ 0.018¢ 0.031°¢
Control 91.52 7.252 61.53¢ 6.932 8.792 0.0292 0.032% 0.0612
Arta b ] 2.5 89 6.76 % 64.28°¢ 5.982 7.11%® 0.0252 0.028 2 0.0592
p)

5 42.3b 4320 82.43° 3.88° 4.84° 0.019° 0.019° 0.034°
7.5 29.1°¢ 2.55¢ 92.652 1.93¢ 2732 0.014°¢ 0.014¢ 0.024¢
Control 91.52 7.36% €63.17 7.3% 8.132 0.0292 0.033% 0.0632
O 2.5 88.4 6.822® €65.25 6.872 7.22%® 0.026 0.029# 0.0612
Tajan 5 42.3° 421° b82.11 3.86° 4.83° 0.017° 0.021° 0.036°
7.5 290.1°¢ 2.18°¢ 91.87% 1.792 2.81°¢ 0.013°¢ 0.016¢ 0.026°¢

i LSD (yg051 Golaol 3 0o y0 0 Jlaiis ! mbans 50 (5 5Le] gles a8l cosiiad S jie By o 50 JBlas a5 gt o olocks
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels using LSD test
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Table 5. Parameter and logistic equation coefficients to predict germination percentage of wheat
cultivars seeds in different concentrations of extract of underground organ of wild mustard

Cultivar 43, latse 2b+se se£3X50  Probability level Jlox>! 4R2
Moghan |l 92.23+2.15 2.534+0.05 5.01£0.13 0.0089 0.92
Morvarid & g e 90.31+2.24 3.31+2.24 4.92+0.12 0.0001 0.96
Tajan ;> 85.64+2.39 6.6+0.03 4.63+0.05 0.0001 0.87
Arta i) 79.1+0.02 5.66+0.02 4.57+0.04 0.0001 0.85

alizeo glacdale ;o puiS el )l jdu (53ailgar o 30 (S St St dolre ol pd gyl )l —F Jguer

w9 Jo 5 lap plail oylac
Table 6. Parameter and logistic equation coefficients to predict germination percentage of wheat
cultivars seeds in different concentrations of extract of aboveground organ of wild mustard

Cultivar .3, ‘atse "bse "Xsotse Probability level Jlois! aba R?
Moghan ;lae  97.23+2.65  2.48+0.0145  5.024+0.341 0.0091 0.88
Morvarid oy,ls,e  92.41+1.89  3.19+0.0124  4.29+0.213 0.0001 0.92
Tajan ;25 89.24+2.31  6.20+0.0262  4.495+0.051 0.0001 0.97
Arta i1 84+3.63 5114022 4.43+0.042 0.0001 0.92

e oY o olas clile Xso-¥ 1ol ojlas cllé (il 51,8 Siailea Lol cad b —Y ¢ jdilen woys yiSTas a -

9 SO i 9 e Sl il ojlas sl Jue e g RE -F 1 bailen yiSTan (Siylajl ey b0
1-a: Maximum of germination percentage; 2-b: Gradient of reduced germination in effect of increasing
the concentration of the aqueous extract; 3-Xso: Required concentration of the aqueous extract for 50%
inhibition of germination maximum; 4- R?: Determination coefficient of the model for the aqueous extract

of aboveground and underground organ of wild mustard
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Table 7. Identified major compounds in essence of underground organ of wild mustard

XD oS5 el o0 LR

Row The name of combination (Area) RT)
) B -Ionone 0.23 17.03
Y Tricyclo[5.3.2.0(1,6)]dodecan-7-ol 0.14 17.75
¥ Dodecanoic acid 222 18.65
4 Dimethyl tetrasulphide V.91 18.94
° Galacturonique acid 2.15 19.23
1 Thiocyanate 2.18 19.85
v Phenylethylensenevol 1.19 20.11
A Tetradecanoic acid 3.74 21.92
q 2-Pentadecanone, 6,10,14-trimethyl 1.40 22.77
Ve Sinapine Glucosinolate 2.65 23.02
AN Pentadecanoic acid 1.71 23.24
VY Farnesyl Acetonec 0.64 23.84
'Y Isophytol 0.16 24.24
Ak Hexadecanoic acid 6.23 25.5
1o Heptadecanoic acid 8.14 26.17
A 1-Hexacosene 0.20 26.49
AR 9,12,15-Octadecatrienoic acid, methyl ester 3.17 27.45
YA Lauric acid 4.12 28.14
‘4 4- hydroxybenzil Glucosinolat 2/21 29.32
AR Pentacosane 1.62 30.15
Y Allyl-Isothiocyante acid 14.28 31.25
YY Sinigrine 1.82 32.85
Yy Tetracosane 2.27 32.88
YY Heptacosane 2.22 33.34
Yo Octacosane 0.82 35.67
Y1 Dimethyl trisulphide 1.85 37.12
Yv Nonadecane 0.14 38.83

&
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Table 8. Identified major compounds in essence of aboveground organ of wild mustard

R oS i ol oy &85k gl

Row The name of combination (Area) RT)

\ 4-Trithiapentane 1.70 6.67

Y Nonanal 0.36 9.4
A\ 3,5-Dimethyl-1,2,4-trithiolane 0.29 10.28
< 1,1- Methyl mercaptoetane 0.17 10.93
° Decanal 0.22 11.56
1 Dimethyl tetrasulphide 5.66 11.94
A\ 4- hydroxyl benzil Glucosinolat 8.14 12.32
A Undecanal 0.26 13.61
4 Naphthalene, 1,2-dihydromethyl 0.47 14.66
Ve Caprinic acid 0.56 15.07
A 4-butyl glucosinolate (methylsulfinyl) 2.24 16.35

'Y Tridecane 0.65 16.5
Al B —Ionone 1.08 17.04
Ve Lauric acid 2.78 18.74
‘o Galacturonique acid 3.36 18.95
i B- sitosterol 0.87 19.08
VY Erysoline 0.30 20.11
YA Tetradecanal 0.20 20.76
V4 Tetradecanoic acid 1.15 21.88
AR Neophytadiene 2.70 22.71
AR 2-Pentadecanone, 6,10,14-trimethyl 0.29 22.82
vy Dimethyl trisulphide 10.23 23.11
AR Isophytol 2.42 24.28
Ye Hexadecanoic acid 8.31 25.31
Yo Octadecanoic acid 0.22 26.07
AR 9,12-Octadecadienoic acid 2.63 27.16
vy Allyl-Isothiocyante acid 28.11 28.23
YA Sulforaphane 1.23 28.69
va Methyl sulfonylbutyl isothiocyanate 2.23 29.11
v Tetracosane 0.20 30.98
AR Pentacosane 0.92 31.19
AR Eicosane 0.51 32.21
AR Hexacosane 0.33 32.91
Ve Heptadecane 5.47 33.38




VWAY Jpgs oyl /gl Jlo 1))

)..\.: ul.c...vu 9 l°51'°

e 2y Jo 5 smaile ] B Gy b))

Abundance
2.6e+07

2.5e+07

2.4e+07

2 3e+07

2 2e+07

2.1e+07

2e+07]

1.9e+07;

1.8e+07;

1.7e+07;

1.6e+07]

1.5e+07;

1.4e+07]

1.2e+07;

1.2e+07;

1.1e+07;

12+07]

90000001

8000000

7000000

6000000

5000000

4000000

3000000;

2000000

1000000

22778

21.92

248
4

m'ﬁ

“WJL.:\‘

17.030 ||

ik

1l

&
i

44
2

I 27.474

23

31159

T

'Ds 833
b 4354$

38 Alaae

0>

Time—=  5.00

|

T T
10.00 15.00 2000

2500

20/00

T
35.00

T T T
40.00 45.00 50.00

g JoyS i ile (S eIl Guilil 53 ould (o Luld ssas Gl 5 pl Sgileg 5 - Y S
Figure 2. Chromatogram of identified major compounds in essence of underground organ of wild
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Figure 3. Chromatogram of identified major compounds in essence of aboveground organ of wild
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el o 5090 b adl sl pasS a5l sla STy
Ao s olas SBE shad Jodey el
slocdale a5 obsl 5l Ll wasl Joss bS5l
JoeW sl (b Jlees b gy o 5o colaiwl 8590
SOV P CH I IPRRCCE I S e SWINVIRUUR P

A

GRIFL e ob gl mls IS sk

b s aie job 4 puyp 3,90 Slao wojlas
b Wl e sl ol 45 Azb 515 lae L Soials
695 Wl oo Gl g JKS T jlade ili3l



VYAY Jpgo oylets /gl Jlo /o)l 5 Sl o pale

O 5 Slso,

5 o) Blge 929 b 58 (ormb Lo g ac)pe Lyl
Tt Sk el teely 45 olS (ygalin o0 e
a2y bl gl 53 650 J¥sa (Swlail wiss
sty Jop il SlS S o St Sl 4
w55 ol Ol S bsl Sl g il oo b lliwss s
Al 31 Il il o (gloasylss 5 s jsbay
99 Loyd) oy it aly) & Comd oS ol Slse
phul ae (SWIssl Sl o )00 Slia cnlple «Galy
a4 Comd paS pB) el slaadlie » o] e
w55 ol bl e (99 i @ Olgiee | ada
Ad (6 ke Ol 5 b uilul cwdls olga plail jo
cle &y g wigh o ol ol Cilide slaplil ,o oS
Lol slags, | Ll dsa b @ pslme 51 50 s
Lsloes 5l (ol slagsey; aiebioo (omilal slagses,

aS 0,8 o585 (Kato-Noguchi, 2004) _>SUgls
doseaddl o8 5l SlaSy Jom 8 0fs) 50
s s agglSll silon Slitie dogn S e
OBee 5 (gmle abal) (ren )3 s 3g2g DloS S
odups LS Lol wlos 5 (Mason et al., 2005)
SFSles S sy & Jo alsn plail o 1, il
o) ol SlaS 5 a8 wis,s olulis GC-MS 5
YA) L whoys YYAA sl Sblwss syl LT
G Y Y (aoyo Vel V) il g Juse -0 (0o
Sllwgigpl Juigr (o, AAY) sl S legd e
sy (aoyd AN ) sl bl 530 5 (UTA) s
Al S5 Sl ol
2 o ga 5SS el pem S 55 oS nblomsisy
231y GBS O yiete Wgdise 355 5Lajeme il a3
Senatore ) aiS o 3L Siailyz ey 2ol g lge
Baiseral.,) ;),Sen 5 oo Sllas (ef al., 2003
oolgils 58 lacale 51 S ol olas (2002

W) 'BL?U‘

cos gl b 2B pieaw l)ls (Brassicaceae)
slacudglio 5l (o295 5 Y9565 6lS s Glgie
(Sl Sloso b ol Lyl i s a8 oog sl
—OJJ)L))’Lg ;)‘9.0 L )L")ﬁj.‘:“’ W)J‘j o 9 IR olj Jj;‘g
“o b by s Sllwss blawsgnl el

S0 0595 9 s9ilgm (Sgime a5 LoV ah oS oIS o9

oy

ol Sl Jlozl ol kil sime ilize clo
“Sis el a0 LIS jsbar v oo ey s
e i Of azdile 4 Cud puiS azaly; Gl
2D, &S nl g e Ot S, 4 (nl s S
oS i g 0g Fmles azdile & Cod azaly,
WS e a1y WS e L SslglT el Lsb
ool Sbloa a5 0 8 Beal 31, A5 (nl Wl Grioresn
S Pl ol lally oo e b (oS a, i
Sl g adF 8 JBeeS Ul Slgs opme jo e
Jleel o1 555 i 00005l poiiiens o 5 popitions
Len 5 sole slbail L saalin ol 5,5 o
Jemily 0929 pgas,o (Mason et al., 2005)
Silor sy 3y50 Jo5 oy AT o Syl
Sozy 4 Ol ) SNk Gl el ms e las
o gl olitie 4 ohgt 5 eV eSS
YV Jshaz) ool aslis olaS 5 5o 5 lacllwsds sl
oy glacl Ko g olS cpl o a5 oo cad (A
Ayl j0 Ll 09 w9 oS Brassicaceae
Slore s Glee o8, lao ggeme ;o aslllae )9
odalive fuizmas WA ) 63 30 Oliee (n teS
G i Sadylosh S ghls Jo iz olga alasl s 3
poS Byl ab) slagatls 5 Jiuler sladilie »
Slga il 3590 y0 aBbioe ol (Seinjplail 4 Cons
g Ollwsdgn!l  Slitie a5 el S0
Jsb wzais, Job i ola Shy » (DY 8
ey g o)d g paS azalS S ()9 azaile
ok iz 5l (ke Lawgs ol Sl Sy (Gialls>
G axg bl SluS ol easjlosl ol il eaims
S oad aislis slacblassdsnl 5 S e aSyyl
Solite Slogan sl)ls 5 Wjls Bas olS (59, (Sglite
Slas jo (Sailasl obnl ly aw, oo Hhia s
b ol Slge cnl 5l 6 glaclale 4y 5ls SG3els 58
~Cdglie 5l %s By by (Sa)lsik Vsl &S0
Kato-) >SUsls cusl oolidl Glasl agl b
slcddgbio (e o a5 il 35 (Noguchi, 2004
oS boblawgsgnl » ogdle oS 5l ool 7,5 agl
L 6,500 dlge sl sapw, Sl a4 Ll Sws,lssb
S8 oS polie ;0 a5 Wil 39z cuml S8 Cools
5 ol Jlaizt cpl pls ailosls slas oYL Sas)lssk



yyay /’95») O)Lo.a:) /J5| JLw /U‘)"‘ )..\.t ul.o.».vu 9 ’9515 ey WB Jb):> ))Q;..OJ.C wi;é u‘y ‘_,’_:La))‘

Zenget) g azady, g axadle Jsb uals el god 9 0 50 Sl Jo B (2180 e ) lea aiily
(al., 2008 5 (Inderjit ez al., 2002) oS oo &8 15 55 oLS

(Uremis et al., 2005) Ko g uoog,)l S50 (G5

& 5 A i o aslllae 0,90 Brassica 4e5 i 3l axzdl o

Sy desjise 5 4 odal Ced ¢ 5 4 g SxSslr bk ple Gialer Sl sux jeba &
olls wl; slalae ;o Brassicaceae oy olals 15 wo,F aseie ond pbnil Sldllas [0 3 oged
~alyx 5y (Ao SSbl Sl prals cle 4 el i b 0,05 3| (Roripa indica) olS glais, Sl 3
5 aby Sty Jolre Vil 5 e 4l 0 (535 548 Cenl ot Lot biblawssgn! pb 4 SLaS 5
adsl Jolre 9z 9 ol JLojld (5550 jsbar oo e 5 03 se Ssl> 90lS Aty s LSS an Al
Sl Glple sl e Sl lalS il js o) ol a5l i oo 4 alsd alail js SlaS 5 ol
Ol JFS s e a4 Cand 5995 5 Srp Az sls olas ead abl wldlas .(Bertin et al., 2003)
S ol 9550 )0 Jlaiml cpl andl o 57 el lals HalS § Jo,5 (ueip plail 5o caw] 50 Slge Yaoro
Sery & axgi b g g J35 9 ol5 e 5l oS Brown ) s,ls ss>g 6,meS e & Sl oolgils
oo )518) latblowgignl ohisar o LoV 355IS G g 35555 & Lol ulusl,» (and Morra, 2008
oyl gz Wil o (ol a5 5l Jols oo ~S3,062 ¥ (Lockwood and Belkhiri, 1991)
ST iy (59, ool (gl ms o] il oobe 8,5t 5 e OYoueslS e
aose ;5 lapl leslital G B 9,5 ©)9e Lag)] 5\ (Cardaria draba) Sujl ;5 ale ol S
-Gl 5 DBl G slachle b oj)le 5l pel (55,5La8 5 S o oole ol oliee & Wil oo Brassica x>
My (b g b g =y plals el (BlS sla aiy, s Pl s s e YL e ol s S
ol ey bazmo bS5l la iS5 b sl 3l SlaS 5 Vool el Oy ool oo
Lol) e ;0 005 ol (i a3 5l a5 BB Omed Sisleid mie slanls o U3l g b
Hy JoF sl el S0 Sl Sl el o2 2 ol (S Clled 5 Jsho ol 6 S5l
Byl slaazal s w5 yd Sials> ) Cailes o Jolie Cdz j0 PBI bl lage,sn Jobas )
o )3 5978 9 e Snte DLl alex Sl e 2lgi oo DNA § RNA JLsle i 5 Lo o glié

39550 ey 5,8 e b o)l

&L

Bais, H.P., Vepachedu, R., Gilroy, S., Ragan, M. and Vivanco, M. 2003. Allelopathy and exotic plant
invasion, from molecules and genes to species interactions. Science, 31: 1377-1380. (Journal)

Berenji, S., Asghari, B.J., and Matin, A.A. 2008. Allelopathic potential of rice (Oryza sativa)
varieties on seedling growth of barnyardgrass (Echinochloa crus- galli). Journal of Plant
Interaction, 3: 175-180. (Journal)

Bertin, C., Yang, X. and Weston, L.A. 2003. The role of root exudates and allelochemicals in
the rhizosphere. Plant and Soil, 256: 67-83.

Brown, P.D. and Morra, M.J. 1995. Glucosinolate containing plant tissues as bioherbicides. Journal of
Agriculture and Food Chemistry, 43: 3070-3074.

Chauhan, B.S., Gill, G. and Preston, C. 2006. Factors affecting seed germination of annual sowthistle
(Sonchus oleraceus) in southern Australia. Weed Science, 54: 854-860. (Journal)

Chung, I.M., Kim, J. and Kim, S. 2006. Evaluation of allelopathic potential and quantification of
momilactone A, B from rice hull extracts and assessment of inhibitory bioactivity on paddy field
weeds. Journal of Agricultural and Food Chemistry, 54: 2527-2536. (Journal)

FAO. 2010. The Lurking menace of weeds. http://www.fao.org/news/story/en/item/29402/icode/. 30.
(Web site)

oY



VYAY Jpg0 oyl gl Jlo 1oyl i Slidios g psle SSen 5 Sles,

Hartmann, H., Kester, D. and Davis, F. 1990. Plant propagation, principle and practices. Hall
International Editions. 647p. (Book)

Ismail, B.S. and Chong, T.V. 2002. Effect of aqueous extract and decomposition of Mikania
micrantha on selected agronomic crops. Weed Biological Management, 2: 31-38. (Journal)
Johanson, H., Ascard, J. and Oleszek, W. 2006. Brassicaceae as alternative plants for weed control in
sustainable agriculture. In: Allelopathy in pests management for sustainable agriculture. Eds. S.S.

Narwal and P. Tauro. Scientific publishers, India. pp. 3-22. (Book)

Kato-Noguchi, H. 2004. Allelopathic substance in rice root exudates: Rediscovery of momilactone B
as an allelochemical. Journal of Plant Physiology, 161: 271-276. (Journal)

Lockwood, G.B. and Belkhiri, A. 1991. Plant systematics and evolution. 11: 167.

Mason, W., Jessop, R.S. and Lovett, J.V. 2005. Differential phytotoxicity among species and cultivars
of the genus Brassica to wheat. I. Laboratory and field screening of species. Plant and Soil, 93: 3-
16. (Journal)

Michel, B.E. 1972. Solute potential of sucrose solutions. Plant Physiology, 50: 196-198. (Journal)

Michel, B.E. and Kaufmann, M.R. 1973. The Osmotic Potential of Polyethylene Glycol 6000. Plant
Physiology, 51: 914-916. (Journal)

Muller, C.H. 2002. Allelopathy as a factor in ecological process. Vegetatio, 18: 348-357. (Journal)

Qasem, J.R. 2001. Allelopathic potential of white top and syrian sage on vegetable crops. Agronomy
Journal, 93: 64-71. (Journal)

Rice, E.L. 2002. Allelopathy. 2™ ed. Academic press. Orlando, FL.

Rizvi, S.J.H., Rizvi, V., Tahir, M., Rahimian, M.H., Shimi, P. and Atri, A. 2000. Genetic variation in
allelopathic activity of wheat (Triticum aestivum L.) genotypes. Wheat Information Service, 91:
25-29. (Journal)

Senatore F., Rigano D., Grassia A. and Randazzo, A. 2003. 4-Hydroxybenzyl glucosinolate form
Cardaria draba (Cruciferae). Biochemical Systematics and Ecology, 31: 1205-1207.

Sisodia, S. and Siddiqui, M.B. 2010. Allelopathic effect by aqueous extracts of different parts of
Croton bonplandianum Baill. on some crop and weed plants. Journal of Agricultural. Extension
Rural Dev. 2, 22-28. (Journal)

Soltani, A., Robertson, M.J., Rahemi-Karizaki, A., Poorreze, J. and Zarei. H. 2006. Modeling biomass
accumulation and partitioning in chickpea (cicer arietinum L.). Journal of Agronomy and Crop
Science, 192: 379-389. (Journal)

Tawaha, AM. and Turk, M.A. 2003. Allelopathic effects of black mustard (Brassica nigra) on
germination and growth of wild barley (Hordeum spontaneum). Journal of Agronomy and Crop
Science,189: 298-303. (Journal)

Turk, M.A. and Tawaha, A.M. 2002. Inhibitory effects of aqueous extracts of black mustard on
germination and growth of lentil. Pakistan Journal of Agricultural Sciences, 1: 28-30. (Journal)

Uremis, 1., Arslan, M. and Uludag, A. 2005. Allelopathic effects of some Brassica species on
germination and growth of cutleaf ground cherry (Phyolis angulata 1.). Journal of Biological
Science, 5(5): 661-665.

Vicol, A. and Dobrota, C. 2008. Lettuce, lambsquarters and country mallow callus culture bioassays
in the study of allelopathy. Stud. Univ. Babes- Bolyai Bilo. 39(1): 69-73. (Journal)

Wall, D.A., Friesen, G.H. and Bhati, T.K. 2006. Wild mustard interference in traditional and semi-
leafless field peas. Canadian Journal of Plant Science, 71: 473-480. (Journal)

Warwick, S.I., Beckie, H.J., Thomas A.G. and Mcdonald, T. 2005. The biology of canadian weeds. 8.
sinapis arvensis. L. (updated). Canadian Journal of Plant Science, 55: 171-183. (Journal)

Yurchak, L.D., Uteush, Y.A. and Omelchenko, T.V. 2005. Microflora and specific allelopathic

properties of fodder plants from the crocifera family in plant-microorganism interaction in
phytocoenoses. Naukova Dumk. Kive, pp:161-168. (Journal)

Zeng, R.S., Mallik, A.V. and Luo, S.M. 2008. Allelopathy in sustainable agriculture and forestry,

Springer-Verlag, Germany, 412p.

Of



Evaluation of allelopathic................ Iranian Journal of Seed Science and Research, Vol. 1, No. 2, 2014 (39-55)

Evaluation the allelopathic power of wild mustard on germination
characteristics of four wheat cultivars using Gas chromatography (GC- MS)
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Abstract

In order to evaluate the allelopathic effects of shoot and root water extract of wild mustard
(Sinapis arvensis) on germination properties and seedling growth of wheat cultivars, an experiment
was conducted in factorial based on completely randomized design with three replications at the
physiology laboratory of Golestan Agriculture and Natural Resources Research Center, Iran in 2011.
Experimental treatments were different consentations of water extract of shoot and root Wild
mustard(0, 2.5, 5 and 7.5%) and wheat cultivars (Morvarid, Moghan, Tajan and Arta). Also, in order
to separate the osmotic effects of different concentrations of wild mustard water extract from
allelochemicals effects, the polyethylene glycol 6000was used. The results showed that with
increasing the concentration of shoot and root water extract of wild mustard, percentage and rate of
germination, shoot and root length, shoot and root dry weight and seedling dry weight of different
wheat cultivars decreased significantly., and it was different among the wheatvcultivars, whereas in
the highest concentration, Moghan and Morvarid cultivars showed the least influence and Tajan and
Arta cultivars showed the highest influence. Furthermore the different concentrations of polyethylene
glycol had no effect on the traits mentioned above. This confirms that the osmotic potential of extracts
had no influence in intensifing of allelochemicals effects. Fitting of three-parameter logistic model
provided a successful estimation of the relationship between different levels of water extract and
germination percentage. Generally, wild mustard shoot showed more inhibitory effect than the root.
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