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Table 1. Variance analysiss of the germination, content of chlorophyll a, b, total and total phenols of
leaflet and shoot of barley under various quantities of Lolium rigidum in different phenological stages

Mean squares ol o oSilee
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B VT 5 e
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Syl & 1 le &iaile> arddy, azdile .
(S.0V) &3] S T i : Vigor)  (Chlorophyll (Chlorophyllb  (Tqta] (Total
e d (Germination Germination) Radicle ) Shoot ) (index  a content) content) henol
() percentage) ( rate (length  (length chlorophyll - phenols
content)  content)
Siglerd alize Jo1 e
Various phonological 2 48.22%%* 0.49%* 24.70*%  22.04** 520938.1%** 0.027%** 0.045%* 0.01%* 0.70™
stages
Vari - ﬁéu‘_"' 5 1397.29** 16.10%* 39.32%%  35.98%* 3086667.9**  0.02%* 0.17%* 0.22%* 109.29**
arious quantities
aliseo > yo
olie X (So39)9:
Ly calisee 10 4.31™ 0.10™ 1.53%* 1.53%%  38476.1** 0.001** 0.003™ 0.007** 1.69™
Various phonological
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E 36 6.15 0.14 0.21 0.27 6271.6 0.0002 0.002 0.002 1.11
rror
G U T
CV ( )}‘a 3.38 5.01 5.18 4.93 5.41 6.36 7.19 5.12 5.38
V(%

S g BB pas 5 oo )d ) Jloix] gl (o Jfo cme IS Kby o ey 15
** 15: indicate significant at 1% and non-significant respectively
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Table 2. Mean comparison of the main effect of Lolium rigidum in various phenological stages on some
traits of the germination, content of chlorophyll a, b and total of leaflet and stemlet of baley

Olayye (Sl
e e e iy e T b s NSRRI NEN S
559)98 HYPIGT 2,9 (P9 <

(Various (Germination Germination ol (n il )&M (PSR eSS (e cke) (250 05 k)
percentage) rate (No. day) Radicle Shoot  Vigorindex Chlorophylla Chlorophyll b Total chlorophyll

phosltlséc;f)lcal length (cm)length (cm) content (mg/g) content (mg/g) content (mg/g)
(Seedling) slazals  74.33 7.67 10.09 11.79 1657.74 0.27 0.70 0.97
(Flowering) as S  71.56 7.35 7.82 10.18 1338.63 0.22 0.62 0.84
(Maturity) S, 74.44 7.48 8.46 9.67 1395.97 0.21 0.61 0.82
PLSD5% 1.68 0.25 0.31 0.35 53.54 0.01 0.03 0.06

(PLSD) &1 Gols pme Ml o5 0 Jlex] Cb" s bl SO s e s Coslie g > glls L;u;nf;p
Mean by non-similar letters at each column are significantly different with 5% confidence intervals using PLSD test
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Figure 2. Mean comparison of various quantities
of plant residues of Lolium rigidum on
germination rate of barley seedling

2 ezz 2L ble (o, OFIYY) 65 YV LS
Y 5V led (lazals al> o 10 00 (20 5 > e
b e s oS wdie AL sl e
polde rolidl basxsls |y axddle Jobs cio o o Jxe
9 B Kgled al>se 90 e 0 a5 Ll
b azaile Job falS carge S 4y (S,

2

bl polie RIBIL Y 5 VO JS & axg b

Ui 5 Gi8lexr Ce s (Sallsz woy0 (ol
OrFoRe Sl alS walh 4 Ceed g2 b LSg)lS
2P bl o STl 4 by ye Slao (ol 2alS
Sialsr Sy g deyd 1S e SB e SelS S
ool W ylss plae 51 cdled a8 Jdoay wlgs oo
Rice, ) Ll o,ls cage (s ,dy Jailez 4o a5 all
$9) A6 b Slall SluS 5 o spe olo (1984
695 AL orizpd 3 o e wile (S3ailex Slaigesn
288 blasisy o bdlel asle g slae 3l cullad
Gl el wies gyp0 Gl sleanlp
Sdlyz e )0 B izes Webo S5l
JUl g5, o5 oyl culls eis 4 ol Sae
Cnd 3 )05 0 JI Siaile> b o loysd LS s
59,5 dBatish et al., 2002) ;) Sas § 25l 098 ools
slge a5 Woges o (Kruse ef al., 2000) .l Sea o
lS s ol Caliss slaplail 5l i e 0ai ol

i W

bl LU

il

= f

u o€ 7
(=] n

Germination per
-

0 1 4 3 le 3
-:_ﬂ;- :1‘__«."._'___5-__.' ;_::. Al __._2L.:.¢

Various quantities (g'Kg of the soil)

2 2% Gl dlisio yolie (Sl dulio ) JSU&
9% a3alS Jjailgx wo o
Figure 1. Mean comparison of various quantities

of plant residues of Lolium rigidum on
germination percent of barley seedling
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bl 25 VY Lo 4 bgpe azalle Jsb o5
1 0oy FYIVY 5 FOISF (o3 sy S L bglses alS
ok (Chon et al., 2005) o) SKen g o9z (¥ Jgo)
loaty; oy p usliS 3l b Slplll Sl 5 wioges
Ol el annge sloaty, S5l S 5k
arelS Job elS a5 el e ol iz
axadle g axady) Job ol alS Guizes Wsd oo
plasl ol 2alS g (S9ey98 G3ls5 25 Jdoas Wil o
Collad lap 5l | pam ail bazalS 4ty 5 oo
el anlys oo by ) wsy p aliS 5l L Sty U
u@lf g0 AoS 40 g 0l QLQLS)Q ui od> U,MJOU
sgad 5o (Qasem, 2001) wwls s 5 azolS b
LS laojlac (550 )3 45 plaazalS Job uals
):‘ JJOC\.) Sl uio.a J.J)..;f‘so )‘).5 o.).;)b)b O‘yo LQSL}
sbo 8 ish b oo e (53, 2 ol hio
30 98250 05 103k dlgw 0lS Job 0l 5 0gdle a5 Wil
2o oLS (55 » shie S alg e BLS sla o)l
sl axsly o ialesl
Wges e (Bertin et al., 2003) ,Se0 g 005
-l gad g A, B 0 90 ) (golgiiny Dludg (o
sl 0 s el Wl ATP oy palS
ol o w5y 5 lagss iz adox §| Jsbo slasnl b



YYAF [pg0 o los /,«:)Le,? JL""/QLH‘ S oladss g pole

Ol 5 ol e

il Gl Jole ples o (alS bl polie
Sl A bgrje rals s Ll ol las rels
=l 0g doye FYIAY § YPIV. 0 Souw, d> e
Gl los den jo aS ol Hlas [ A 5 Sle awslio
ssba sh 4 (Siegbly edile Ll ol
P Sk a5 05 Ty SelS (5l0 s
Sy 9 (BT szl (Sojglgid iz Sl
SAAS s YYIR+ SVIEY (ol jas 0,5 YV Lo 4 by o
(D Jguz) 090 aoyo

AL bl 2 S YT Lo ks @ Jds,lS 5550 40
S |y Cio cpl (60 cixe jsbay glazalS al> o o
polae aliCre slojleg slas o Lol ols rals sali 4
o sra (Sae) 5 (2SS Ul o LS Ll
-5 e 0 S Loaibglie Ll 25 A 5 T Y
28l oS gyl pxe jebay A 84S e (20
ezed b Juds)lS sz slapnSile anlie b
2SS Ll p Y Jled s b lens dan jo ol lis
bt Cdo ol (Faw; 5 glazelS >y
224 bgrpe (S0)I05k 00 Gt 8L a8 (5)l0 s
a> e 0 S o alS GLle 25 YV 5 V8 Jled g0
Sy90 50 Azl gy duo,o Foo g YAIPY o jay S,
2B bl p SV ke 550 50 si2ar JS Jds S
Jsuz) 05 b Jds)lS aline (Saw, (Sijslssd al> e
0

Gl A sl Casa @ 4 arg L
Slogas 5 Siler » ioglols jglacile
ol S gae U 2 azdile 5 xSy (Ld)lS
(Ghorbanli et al., 2008) Koo 5 Lb,5 axsls
Samdani and Baghestani, ) Jbu.cl 5 glows
O ot (Srod Aidgad 515 ) aslie gols (2004
Sesdly al Sl Je39)1 Gliee 5 5 mcile Ll Olis
Jb o slaplasl 5l sasolyl sl JKeS T a8 ol
g 4zolS 8915 (e palS Bosb I S 0 vy
ool &S eols 3 b cou 1) axalS g asasle
Jsb selai (o2 990 (Sialsr Slio 2alS cge
Dedhse yh Ay g azolS Job azads,

2wy Rl Sl 4 bosye Lo 3)liS 5t o
12 b fS 2alS L JISaa sl slga jpa 3 ol

YA

GRS ) sy 95 e Sl jeba a0 S
» 2L Ll alize polie Sl ojge o axad sl
lazalS al>yo o Ll 05V Jlade o524 JS by IS
A Jd3g,lS Ciro aline g SauS S o jil glls a5
Rice, ) ), cloasily gllas azmess opl (¥ Jsiz) oo
oS Slsll wlaS 5 ogai ol 45 5 sk <ol (1974
2 b oyl Sl badale S g0
SuuS Sz S ghls cwl (S Gl slocdale
ke (Tripathi and Kori, 1999) (5,55 5 gila 55 .ol
M slogy] jglome olS s aiilgs o Sl olys s g
s s 3h cos 1) jelre olS g 15l g ailes
UYL slacdile 5 Jubs IS lime pals cde o]
Loy badsis)l5 5 (Ldg)ls loos ) apod ams
o (Hejazi, 2001) g5ln osiails o] o ials
b e sslon plosis T 5 Lo STy s9ms 555
(I Glid pd3s8 5 s)lub daggeyse wy
@lp Flahi g Sas Glaieay wuilgi go (il g Fwgid
sl e SslslT slye

ols ol Wesls il g a0 525 51 sl Casdds gl
(Sl alte Jolhe jo Lty gl bl il oS
5 oygiS B pl iiSen g 2LS Lle el polas
Gl polie blite Jlsizrar cw)n 990 Slao plos
B cdo 5 (Siglsd i Jolye o 2L L
(F Jsi2) 552 foigine 3

S 2 (2L Gblh iz gobaw Sl (a3
5 @35 slazals (Sojelsd i Jolye polan
s o g do )0 Sl gl (S l0glx 5 ecile (S,
bley el polie LM ols lis o> Jjals>
on e (S5 Al e s 0 0 S s aLS
VY sloss @ bgpje (Sl Cao iy g o0 (58 o0
50 olaws OIFY 5 0o 0 OYIYY i jay 2lS bl )8
(0 Jguz) 092 (25 al> e 3 59,

S50 Dlao oy i azaty; Jsb (nSle anqlis
a>ye 2 )0 chglogle Sbla polie (lBIL ow)
el (nl Gliee il GhalS sald 4y Cond (Sujglyid
25 Aoy Jleg o 2lS Ll Gl polas (o
b auslie )0 ao,0 PV g FVYE 0 laels o 5 i
Sl et Jsb aile 55 4z el Job 5y, asls



VWAF Jpgs 0 )let o ke Jlo ol 5 Slidioss 5 psle bl (50 Jemily 5

Sy 9 (PSS lazalS (Sjgded il Jol o w12 53 (LS L lise Zolaw ST (B R -T Jgix

9 B9l ol 9 Gidilex Olho (B p ez jradile LS
Table 3. Slicing effect of various quantities of the plant residues of Lolium rigidum in every level of
seedling, flowering and maturiry stages on some traits of germination and chloropyll content of barley

Slayye (ks

Gl Glagtib) - Lo 00 (0 e k) (o8 2 e sken)
Radicle Shoot Chlorophyll a Total chlorophyll content

(Various phonological Residues

stages) quantities length (cm) length (cm) NEX T ontent (mg/g) (mg/g)

0 12.87 1430 257267 030 1.05

2 10.67 13 192573 030 113

. 3 4 10 1203 1624.80 0.30 1.04
(Seedling) (slazal.s 8 9.87 1130 149547 027 1.01
16 8.87 10.50  1265.33 0.23 0.80

32 8.30 96 106247 022 0.77

PLSD5% 0.63 066 15537 0.03 0.13

0 12.87 1430 257267 030 1.05

2 757 1024 1352.55 0.28 1.01

(Flowering) _ws J5 4 7.43 992 1225.49 022 0.85
8 736 979 1144.67 0.18 0.77

16 5.83 908 93435 0.18 0.70

32 5.89 777 802.09 0.14 0.63

PLSD5% 0.76 135 141 0.02 0.04

0 12.87 1430 257267 030 1.05

2 8.28 988 141957 0.22 0.97

o 4 7.84 893  1286.58 021 0.83
(Maturity) (S, 8 7.02 877  1095.04 0.19 0.78
16 732 8.63  1042.82 0.17 0.69

32 7.46 819  959.12 0.16 0.59

PLSD5% 0.99 057  61.124 0.02 0.04

(PLSD) 05 (5503 sxe <dit| o35 0 Jloz] Ch“ 53 bl 5l Oste a3 Soglie Gy (slls S Sl
Mean by non-similar letters at each column are significantly different with 5% confidence intervals using PLSD test.
9455 5 S limo 9 IS 9 b @ Jdg IS limo o ailgar Olie 51 (B (Glapo (1uRile) (il ylg 42 325 -F Jguxr
95998 cilizo Sy y0 Secale cereale gLl diliswe sacdilé WU co g2 4z adl

Table 4. Variance analysiss of the germination, content of chlorophyll a, b, total and total phenols of
leaflet and stemlet of barley under various quantities of Secale various phenological stages

Mean squares ol o oSils
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(S.0.V) ’ (Germination rate) (Radicle (Shoot (Vigorindex) (Chlorophyll(Chlorophyll  chlorophyll phenols
(DF) percentage) length) length) a content) b content) content) content)
btz =1
e 2 112527 170 9.88™ 7.34™ 246700.57**  0.07°  0.01" 0.15" 9.65™
(Various
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W .. "PL:;, ) 17743 20.45™  52.36™ 50.18™ 3826913.77**  0.02™ 0.10™ 0.19" 153.95™
arious quantities
Sl it Sl
Lley calize polaox
(Various 10 21.58™ 0.33™ 1.42" 0.59"  18195.59* 0.003" 0.004™ 0.01™ 1.67"
phonological stages
x Various quantities)
(Error) > 36 8.07 0.08 0.63 0.14 6508.22 0.001 0.001 0.001 1.84
St e 4.01 4.02 9.54 3.74 5.98 11.51 4.97 4.97 6.55

C.V (%)

S sire B pae g oo 0 B g ) Jloiml mlaw )0 jlo me S s 5o, 188
andns; indicate significant at 1% 5% and non-significant respectively

sk sk

va



\Yag /Ho o)LA.«i»/rs)LQ% JL’“’/U‘)‘" )JJ;_) "5r=91c

OKer g 25 e

Sy 9 (BT slamalS (0 gdgld il Jolpo gl 52 50 (ALS GLL il Zolaw Fl (80 oy -0 Jgux

97 G503l 350 lao (B 1y (Shog Hlogly jpile Jols
Table 5. Slicing effect of various quantities of the plant residues of Secale cereale in every level of seedling,
flowering and maturiry on some traits of barley

Slazye eSle
g =15 o . . . .

L o Sle s azasy, Azl Jsb adeds)lS e Do S Glime U5 eds)lS Olsee

Sl il aey ST o S g

; »7* (Germination (Germination (-, il (Reble) (S reSE=) (05 npSse) (5 eSSk
(Varloqs Quantities percentage) rate) Radicle Shootlength ; 4ey  Chlorophylla Chlorophyllb Total chlorophyll
phonological (No./ day) length (cm) content (mg/g) content (mg/g) content (mg/g)
stages) (cm)

0 94.67 9.86 12.87 1430  2572.67 0.30 0.75 1.05

2 78.67 8.16 10.10 1130  1683.20 0.31 0.75 1.05

Slazals 4 74.67 7.66 9.03 10.73  1475.87 0.32 0.65 0.96

(Seedling) 8 69.33 7.05 8.17 9.70 1239.73 0.29 0.61 0.89

16 65.33 6.58 7.53 8.97 1078.27 0.26 0.52 0.78

32 58 6.05 6.40 7.93 833 0.22 0.53 0.76

PLSD5% 4.52 0.50 0.87 0.68 160.43 0.07 0.06 0.10

0 94.67 9.86 12.87 1430  2572.67 0.30 0.75 1.05

2 73.33 7.25 7.56 10.73  1341.23 0.31 0.66 0.97

S 4 65.33 6.66 7.77 9.80 1148.75 0.29 0.64 0.93

Flowering 8 65.33 6.61 6.75 9.03 999.33 0.27 0.59 0.86

16 58.67 5.56 5.34 8.65 820.37 0.23 0.56 0.78

32 53.33 5.47 4.97 7.62 671.64 0.21 0.55 0.76

PLSD5% 4.1 0.45 0.68 0.65 123.33 0.04 0.06 0.07

0 94.67 9.86 12.86 1430  2572.67 0.31 0.75 1.05

2 81.33 8.58 8.31 9.11 1416.27 0.18 0.73 0.92

ey 4 73.33 7.52 7.73 8.99 1220.89 0.16 0.54 0.70

(Maturity) 8 64 6.58 7.74 7.89 1001.19 0.14 0.58 0.71

16 57.33 5.69 6.35 7.62 811.12 0.10 0.46 0.56

32 54.67 5.66 7.56 7.46 801.21 0.09 0.45 0.54

PLSD5% 6.28 0.60 2.18 0.64 144.37 0.03 0.04 0.04
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Mean by non-similar letters at each column are significantly different with 5% confidence intervals using PLSD test
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Abstract

An experiment was conducted to evaluate the hetrotoxicity potential of decayed plant residues of the
two weed species: i.e. Secale cereal and Lolium rigidum in various phenological stages on germination
traits, chlorophyll content and total phenols content of barely seed (Sahra variety). In this experiment,
various quantities of the prepared residue powder of each weed (0, 2, 4, 8, 16 and 32 g per one kg loamy
soil) was used in a factorial experiment based on the completely randomized design with three
replications. Barely germination traits such as germination percentage, germination rate, radicle, and
shoot length, vigor index and content of chlorophyll a, b, total, as well as total phenols content were
measured. Results showed that the interaction effects of the phenological stages and various quantities
of the plant residues of Secale cereal was significant on the whole studied traits except total phenols
content. Regarding Lolium rigidum, the results were similar to the results of the Secale cereale except
for the interaction effect of these factors on the germination percent, the rate of germination and
chlorophyll b content (p<0.01). Based on these results, the inhibition rate of decomposed plant residues
from Secale cereal and Lolium rigidum weeds on the germination traits and the chlorophyll content of
the barley depends on the quantities and phonological stage of the weeds. Thus, the most hetrotoxicity
effect on the studied traits was observed at the end of the weed growth with the rate of 32g. Negative
influence on barley germination traits and chlorophyll content might be due to different organic and
inorganic constituents as well as the strong allelopathic potential of the weeds at cellular or organ level.
Phenol content in barley increased as the weed plant residues increased.
Key words: Inhibition; Phenological stages; Plant residues; Weeds
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