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Table 1. Analysis of variance (mean of squares) for the effect of aqueous extract concentrations of
saffron corm and leaves on germination characteristics of rye
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hess 8 1632.5%* 0.1539%* 5.117%%* 17.529% 0.0008** 6.245%*

Treatment
Uas
18 4.148 0.0095 0.8567 0.5962 0.00001 2.2962
Error

*%: Significant at the 1% probability level.
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Table 2. Analysis of variance (mean of squares) for the effect of aqueous extract concentrations of
saffron corm and leaves on germination characteristics of oat
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Aot 8 1350.7%% 0.0064 ** 7.692]** 19.670%* 0.00096** 0.000075%*%*
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E 18 4.555 0.00167 0.1922 0.6766 0.000048 0.000012
rror

**: Significant at the 1% probability level.

Cila g,lo g Dglas S as )0 /Dl o by yles
Asgarpour et al., ) :),Ken ¢ ;9 ,Ke (F Jsux)
S5 g an ol slee,las 0,5 ws,S 5,155 (2015
Sl azasy; b logme el sl oléeg
Descurainia ) J,! ,.:5\> ¢ (Cardaria draba L.)
Sloylas clale goldl b aS s ,5b 4 i (sophia L.
OHes 5 (oljade oren 8l 8l Swsjlssl
sl boas wols s (Alimoradi et al.,  2008)
le azady; Job plie; a9 Spojlac cdile polan
Las il pals g)ls g jobas CungdmS 5 (ool 550
ool Sl 5b o)l s Sialel ol mls
5 ol Salie GhalS g (lyies ojlas )3 dgzge (Joid
Job Lials 4 jouie a5 )0 00l olde slge i 4l
Sy o S & (Kohli et al., 2001).05s o azais,

o) Jlisl maw sl Jxe Ra

azada) Job
S azaly; (Job ad) a8 ols Glis by 45 gl
“Jgam) C8,8 8 o las dilise glaclile s ime 4l
maday Job ojlas clale b8l L aSg sk (Y 5 ) e
dnlie logly jo cdl hals 50 cile 4gS 90 2 ax
lize gloclale o dazais, Job ol ol (Sl
Jsb op i 4S5, 0k cails g L] S pa b olac
o 0 ol nyeS 5 sels o Grahee 10) azasy,
A Cod) GualSas,o A b oliaes S oo g0 clale
Ccale a5 sls olis b (¥ Jsaz) o enys (aals
AU Wy azass; Jsb p ohie; olas Oglite
aald o BV azady; Job oy yiiog il g)lo gine

Voohle s azaty, Jsb S 5 (Gregle 1V
plo b oS wb sanlin galS wops AS L Sy aoys



\YAA QL‘I.MU 9 )LQ cdﬂ OJLQ-«: ‘Vm ..\.1:- LQ|J.5.GJ' GL“Q:'A)}; 4‘.’.}‘:"’ ¥

e 5 (Gigme Sleds 2ol b ol 50 Slge
0eolS o (Gome g il 0,5 JSe g ads,
Soltanipor et ) sigi oo azadle g azaiu, ab, ol

hesibes Gyb ol badshe ad Jigb a5 0Bl g555e
Jolge vy & ol Sl Jsoil g Gl Jes
(Qasem, 1992) cul 433,515 156 cov el 5o

ol Sls Wlgs oo 4ty Job oS iz L(al., 2007

S e azalS wl) g Fiailer Gluogas p olyie) A g Sy ol oslas edile FI aSKile auwlie ¥ Jouz

OO G 9y 5o ,logly
Table 3. Mean comparisons for the effect of aqueous extract concentrations of saffron leaves and corms on
germination characteristics and seedling growth of rye per Petri dish
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percentage rate (1/day) & time (day) length (cm) of radicle (g) radicle (g)
L".;.J
2 90.6 «* 0.83¢ 3.834 9.03 ¢ 0.056 ¢ 0.0014¢
Control
Foll ey 386°% 0.21° 4.60 4.10° 0.031°" 0.0010°*
0.5% corm
F) e 33.3¢ 0.23% 4.50 @ 2.78% 0.020 ¢ 0.0008"
1% corm
F B 2261 0.16"° 4.33cd 1.93 4 0.0124 0.0005¢
1.5% corm
FY 16.0°¢ 0.12°% 5.60 b 1.46 4 0.0104 0.0002¢
2% corm
Flb Sy 30.6¢ 0.23° 4.06< 3.30%¢ 0.022 ¢ 0.0006¢
0.5% leaf
NS
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B S 18.6°¢ 0.11°% 6.72 1.56 4 0.007 % 0.0001 4
1.5% leaf
FY Sy 16.0¢ 0.11°% 7.58¢ 1.30°¢ 0.001 ¢ 0.00014
2% leaf
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Table 4. Mean comparisons for the effect of aqueous extract concentrations of saffron leaves and corms
on germination characteristics and seedling growth of oat per Petri dish
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percentage rate (1/day) time (day) length (cm) of radicle (g) radicle (g)
— 82.6 " 0.30° 317 11.4¢ 0.086“ 0.020 ¢
Control
FoIb ey 21.34 0.21 b 43¢ 4.8 0.043 be 0.008 ¥
0.5% Corm
P e 18.0% 0.19 b 4.6 % 4.0 0.040 b¢ 0.006 "
1% Corm
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FY 17.3¢ 0.15¢ 6.9° 3.5 0.0234 0.002 ¢
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1N S
B Sy 17.3¢ 0.22 be 7.3 3.6 0.036 ¢ 0.006 "¢
1.5% Leaf
FY Sy 16.0¢ 0.20 8.0° 3.1 0.030 < 0.005 b
2% Leaf

5,105 o0 iy Jleisl e 50 (5,00 e (55lel BB (gt pa 50 S i By S JBlas s slapSiloes
*Means with the same letter have not different significantly at 5% probability level.

5 sl Sdh el bl S i el
339 Olyee wis 5”5 158 (Taheri et al., 2011) | San
54 Sp @l olas 23U Co psF e azalS S
o lac a5 sl bl o] .cdb pals olhe; (bedS
ano)las 4 Cowd ey (Sl Jl Sy 5
Sy Salosl S Slo 5 GlalesT onl @l &5 0l
5 Mgl o JSaS ST 05 a4y Coud Sy 0 )lae
|55 Sleogas ol Jstus (i) 5o oalesS
30 oadylol olge pl g g Gl a5 wil o oLS oyl
Sioleyl ol jo a5 abb e wglite ke calisee pladl
2 cde Sy 0 el 5o Slge a5 ws 5 asin
SNk 250 50 1) e 9,8 es s & S e
Chong, ) Ssz g Juslows! alasl) cpl jo aisls olid 595
30 el 50 olge a5 Wakae oo (Ismail & 20002

Sy e b ocoie Bl el S ol slacdale
oylaen YU lacdale o Lol sl asl Gua LS

Az aly ) S (359
eor (V) sladeax) 85 )15 4y 5 Sy oojlas
S ol plas glke) (Geeiny g 2lee laplail ojlac
SaalS byled pl azs o logle azads, S )
(S g 9ald 50 SUs (55 (n e o5 55k 4 2L,
do,d Volaae jo jials ds o W L Sis 5 ol
dslie Jouz guizmen (¥ Jouz) ol Jolbb S,
Sl 59 (i o5 Sl s (paag Vg 5 Siles
Ol oy g del Cavsy 2,5 /oY e 4 vl
Ay Aoy ¥Vopolde o als asje A L Sas
Oinlesl ol s sl ol (F Jgaz) cudlas sg>g 5 b
(Heidari et al., 2010) ) Kan 5 5 00> Sladllas o
Sy oojlae cdale all Loas cwl eals )8



\YAA QL‘I.MU 9 )LQ cdﬂ OJLQ-«: ‘Vm ..\.1:- LQ|J.5.GJ' GL“Q:'A)}; 4‘.’.}‘:"’ A4

>y N Siailer oloj Lawgie (i &S5 eb &
sanlice 5o, Slisl o )lae d 5 a5 Vel il oo
Oley e b Siailex Cae o g o S A az g Lol
SlaS 5 Az e gyl Gl )l weSas akal; (Jialse
oS il |) Sialsr S qa s wilsh ol S0
Sl by Lawgie was mals 1y T g osls 13,50
I\ .(Nasr Esfehani & Shariati, 2004) 55 so yiien
oIl el (lhes S an o)las aSenl 4 az g L
oSl 1 ald e ile ladsS gials e e
Alipoor & ) sl zals 1, Wl Sjale> ol

Mahmodi, 2014

L)l (29,5 oluany o gy LS
alllas 590 slaaasls bl (o895 Sluslio mbs
slaplil (Saijlojl 31 b)) sy Vg g ol o
b Gl S (29,5 amlie jo olyae) alite
slajless G Jol alio il ploxl ow)p 9550 Slao
ols ylid gl as 0gr )l yae 4y 3 S loo lac ¢ 2l
7 a) Sg g logle 5o aalllas 3550 Slao sles sl
Dolate sloclale e g g o giae (Siailer ey
ol als sald 4 i |y Slao polie oljac) o)lac
a9 Spoojlac e dmlie (F 5 O slaJsu)
10 Slalio ol gl s plowl Cilises Sl gy e
9% Azade) 5 059 2 & Slhe oaled sl SV ol
33 SNk Sl i &5 AB atie g g o e
03gs S ojlac & bgye Y 0 adllas 5,50 Slaw
5 Srolas bm (295 Slulie @i (V Jguz) ol
ey izoa) Slio alds ly Jlogle o e a
ol Jols gl (F Jguz) Cawl 00gs o cms (G54l
2 or e Slhe lp Sl Sl o ae sl

Lol 035 ey Sy ojlas 4 bgyye ol

oS el lo Glei e s ebal ol 1A Lslens la sk
olge cdale (liaey S Sailoih YL o088 by
wed Sl 009 iSTas lhacs S0 cawl S0
o555 (Ghorbanli et al., 2008) ,\Ken ¢ L3
Artemisia ) aw,s olac Sulsll b a5 ws S
iy Vg lazals wn) eSS ccl (sieberi
Amaranthus) _ws,> zU ¢ (Avena lodoviciana)
gyl o ST, o1 o o] aS” o (retroflexus

Als Ao )0 50 D9z ge

34192 o) bawgie
s Sl 51 Lao lae cdale oS ols olas ialejT gl
5 ogle 5 sladle gialsz Gl bawgie o)l
2 oy 2l eslas (¥ ) lagaz) o5 olml BY5,
O oslp Y by oo GlPl el okl S
Sl cnl 5 b e slacile jalsr sy ST
e e yed Gialsr Cepw alS Cel by O
Ot a5 sk wdly Gl Gialsr pley bawgie
9 S a9 adale Jles o 5, YIOA L o] Llade
(Y Jgoz) o sdalice aalis o 59, YIAY L ol op eSS
Yo 0 Siailex ey dawgie ols lis .Sk anglas
Sspsl il Gull olyie) slaojlac 3t cov
5 Sp ey 9o Zhle o g, cte b e (i
0,5 samlie aals ;o 59, Y)Y L ol lade op eSS
9 )% ).im.c 6L®=\..3L| la o..\.,o] Cawd @Lu (f Jﬁ..\})
Sl calle (Asgarpour at al., 2015) .\Sen
# Gl ol bwgie WS A el
s (Descurainia Sophia L.) ,.:S5 ;» sbdle
4 oylae clale w13l b (Cardaria draba L) Sl
AR oS (b e (8L Bl ey S
(Farhoudi & Modhej, 2014) z>ow ¢ (5592,
s ST ojlae cdale bl wis S S
A g WY Gialer by lawsie Hlo gme il



YV...,s (Crocus sativus L) Ol s au 5 5 5 o ojlae glachile ol £ 510K 5 ¢ S

Sogly azalS w9 Jiailexr G S » (4 9 S olyae plil (o o5las 5 WBLs (o (B9, dunylio B Jguor
Table 5. Orthogonal comparisons between control and aqueous extract of tissues (such as leaf and corm) of

saffron on germination criteria and seedling growth of rye
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*Means with the same letter have not different significantly at 5% probability level.
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Table 6. Orthogonal comparisons between control and aqueous extract of tissues (such as leaf and corm) of

saffron on germination criteria and seedling growth of oat
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*Means with the same letter have not different significantly at 5% probability level.
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Table 7. Orthogonal comparisons between aqueous extract of leaf and corm tissues of saffron on

germination criteria and seedling growth of rye
¥ 08 LS 059
- . . oloj bawgie
Lo - - a8 _ _ (395) Fi%le>
e &ilex &ilex Radicle (#55) (55 M,
Treatment Germination  Germination i gan
e ato ¢ ato length (cm) Fresh Dried germination
percentage rate (1/day) weight of weight of time (day)
radicle (g) radicle (g)
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*Means with the same letter have not different significantly at 5% probability level.
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Table 8. Orthogonal comparisons between aqueous extract of leaf and corm tissues of saffron on

germination criteria and seedling growth of oat
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Abstract

Nowadays, in response to the consequences of chemical herbicide application and gradual reduction of farm
crops, suitable biological methods have been identified to control the weeds. In this respect allelopathic can be
show useful potential for biological to control of weeds. So in order to evaluate the allelopathic effects of
saffron (Crocus sativus L.) corm and leaves aqueous concentrations on germination characteristics and
preliminary growth of tow weed species including rye (Secale cereale L.) and oat (Avena ludoviciana L.), a
factorial layout was conducted based on a completely randomized design with three replications at Seed Science
laboratory, Faculty of Agriculture, University of Birjand during 2015. Treatments included saffron tissues at 2
levels (such as leaves and corms) and water extract concentrations at five levels (including 0, 0.5, 1, 1.5 and 2
percent). Studied traits were germination percentage, germination rate, radicle length, radicle fresh weight,
radicle dried weight and mean germination time. Results showed that the tissues and aqueous concentrations of
saffron had significant effects on all evaluated traits in two weeds. The lowest seed germination percentage of
rye and oat were observed at 2% concentrations of corm and leaves extracts (up to 74.6% and 66.6% reduction

compared to control, respectively). Also, the germination rate of oat decreased (up to 50% compared to control)
with 2% concentration of extract but the rate of germination on rye was not significantly affected by extract
concentrations. Based on orthogonal comparison tests, the allelopathic inhibition of leaves on rye and oat were
higher than other tissue.

Keywords: Inhibition, Percent of germination, Radicle length, Weed



