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Table 1. Analysis of variance (mean comparisons) for the effects of above-ground and below-ground

tissues and concenterations of saffron on seed germination criteria and seedling criteria of cumin
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wx: Significance at 1% probability level, *: significance at 5% probability level and ns: insignificance.
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Table 2. Mean comparisons for effect of above-ground and below-ground tissues of saffron on seed
germination indices of cumin
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* Means with the same letter in each column are statistically significant (based on the Tukey multi-domain test at 5% probability
level).
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Table 3. Mean comparison for the simple effect of different concentrations of saffron tissues on seed germination indices of
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* Means with the same letter in each column are statistically significant (based on the Tukey multi-domain test at 5% probability level).
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Table 4. Mean comparisons for the effect of different tissues of saffron in different concentrations on
germination indices of cumin
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* Means with the same letter in each column are statistically significant (based on the Tukey multi-domain test at 5% probability level
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Table 5. Analysis of variance (mean of squares) for the effect of above-ground and below-ground tissues and
different concenterations of saffron on seed germination and seedling criteria of tomato

o baawg NN
5 plio 2 Gialex wey (Sl ey © ,).4_“ > ey esls A*TI"’”[“
S O\} &3l Germination Germination At sl | Vigor index
R df percentage rate Mean germination  vigor index | g T
time
el 2 24.26™ 0.20"™ 0.008" 6061110 692.10"
Tissue (T)
cdle 4 24.40" 0.84%* 0.006™ 11121283" 643.58 "
Concentration (C)
TxC 24 32.60™ 0.26"™ 0.02" 23880061 25859
s 45 21.15 0.26 0.03 989336 124.93
Error

6)|a5;u ‘BJ.C s 9 7.0 JL«.«?‘ GJQ“’ L )|QGLM :* WA Jl&.\}‘ CJa.w B )|.>GLM :*’k
% Significance at 1% probability level, *: significance at 5% probability level and ns: insignificance.

aolol b Joum
Table 5. Continued

a0 azals o9 §
e ale adlegly 42485008 geed s Jp  FHE el s
&3 St ight  Root weight eediing Stem length Root length Seedling
S.O.V. o em weig oot weig weight em leng length
pll 2 002" 0.001™ 0.04" 36.05 172.75™ 339.89
Tissue (T)
- 002" 0.002"™ 004" 27.38" 253.14 " 29552
Concentratio ' ' ' ' ' )
n(C)
TxC 24 0.005" 0.005" 0.01" 13.05"™ 30062 273.18"
s 45 0.005 0.002 0.01 6.50 65.81 82.28
Error

Sl siae pae ™ o 70 Jlexa o 10 o gime Y Jlois] mhans o s e
s Significance at 1% probability level, *: significance at 5% probability level and ns: insignificance.

s dle il plies an s Sp ol ojlas sl
b o gl Sisler Sy a5 Wl ol (g5l
boe ol a5 S ol olas glacdale gl
Xs,5 #lel (Abbasi & Jahani, 2007) sl 5 wle
Sglite slacale 13T cov Ly 40 Sialsr Ca oS
ool orzen ) Gl s pliie
ol slaan ol o 31w, L (Abbasi, 2007)
ety (D)0 2 paiS wiile (GVgarme yd (Gials> o,
Syl olies el & 35 SIS S 5 bse

Al g e Sl gl (LS cpl giaile>

Wby 5 Sl site b njiie O ol mlo
2P Jeuz) Sl oo pliies S e (SpazeS
Ol am g Spplal o gine 250 G (6,500 Slalllas
Sl omye,S )55 GllS ple Sialex deye
Izadpanah et al., 2010; Abbasi, 2007; Ataei & )

Hashemloian, 2007; Eghbali et al., 2008; Azizi-
.(Zahan et al., 2000

il Galisee glacdale o S3aily> s (i
e O AL A S R o3
5 393 5me (F Jgaz) 10,8 sdslie dwye S abale o
—edale 1w, b (Asgarpour et al., 2015) oo



YYV... » (Crocus sativus L.) ol jie j laphtil oo T 85 51 200,808 5 5,V

SaIg SlS 5 992y 4ot 50 Fiwgtd Gl 4 b
Maleki-Khezerlou et ) 50,5 o » olyae; Sy sl
),.,b olyaey ols las 6,58 i mls @l 2016
Sl paiS azaly; Job mals o glo g sais

.(Abbasi & Jahani, 2007)

(PSS VoV b) iy ay gy azaBles (59 0 i

S S ke AV LS p 4 by o azaBles 059 (2 505 9
Glaplil Gilize glacdile o me 56 (8 Jso)
S e e azasy, 5 azalle b ol
Jis! zlaw 4o (Convolvulus arvensis L.) l,>o
maxdile o) jmels g casl 0ass F 518 1 as 0 S

N Pas e Jiailes b pslih p ol e el lise gredile Lol Jl (oSl duslic £ Jous
Table 6. Mean comparison for the simple effect of different concentrations of saffron tissues

on seed germination indices of tomato
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* Means with the same letter in each column are statistically significant (based on the Tukey multi-domain test

at 5% probability level).
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Table 7. Mean comparison for the simple effect of different concentrations of saffron tissues on seed
germination indices of tomato

Job
. 39 039 Job Job Lo
i4lg ey . - . azady, 3 o oasls
. 2 azaile azals azadls agals RO .
(doy) <BLE (5, 50 50 ; i ' ) ‘ Lo e
Concentration A (S ) (pyS o) (o o) ) (y%0 o) I T
Germination ( . PRV
0 tem eedling tem eedling ) i
(%0) rate (seeds per S Seedli S - Seedli Vigor Vidor
day) weight weight length Root length index | indgx I
(mg) (mg) (mm) length (mm)
(mm)
0 8.43" 0.89" 132" 3854°  11687°  15541°  1460436°  124.23"
0.25 9.05° 1.02° 147° 4070®  117.09° 157.80"° 15339.23"  14359°
05 857" 0.99° 138" 4200° 12395  165.96° 15696.16"° 131.26%°
1 8.37" 0.99° 1.45%° 39.70°  126.90°  166.60°  15852.06°  138.23°
2 8.65" 097% 1.41%° 4205°  117.90° 150.95%  15406.40% 135237

5,00 (gl rme gles (o0 B Jlatsl mlaws 10 (Sai (slasals aiz ygejl bl 1) (g lel Bl 4y st ;o 0 aslie Bgy> sl sl Sile #
*Means with the same letter in each column are statistically significant (based on the Tukey multi-domain test at 5% probability

level).

olyae; an 9 S plal a5 Wo S asie glasddlas
gl L S5 09 9 Blo (59 «Sp 0j9 S p haw gl
3,50 55 45T b waedge 1al5 ) o ask 5 g,
o talis 3y90 53 5 Sy plail (S ol 5B pmg Sl
Rashed-) ool covsay yin an plil Sawls 50
(Mohassel., 2009b

o, ol Gadsd (o eolaiuly e slacdale (o
g azaiy,; wzadle ()39 9 Sialex o) bawgie 5 oy
ot b i Cou ol glackile s axalS
a5 S0l ge slasb jo aS Jl>ys 85 13
ssnlie YU glacdale ,s cuie 36 i dl 5 14
olPl a5 E8 5 4 plgies nlpl (Y Jguz) wb
5 axddy; 9 axalS wzdile Job Bl cel ol
3y0 Slas plas o0 g 00,5 o | g Il L& a3l
Abbige 2als & beye gite 5l o ptie ol
“Jsinl 5 oz Joo | 6 Sole 4 0s, malS Vgl
Gl a3 g el Jelse alalsay sl Sl
(Qasem, 1992) 55 5 o bgypo Jolos pumnndts

Ceble o olhe) dilise gbelul Jlie il
S azsS Sidler b asli y il
Ol bwgio g Sy whoys p cbile g plail Jlite S
P20 55 Glosne azalS g azate; (3 Siwlex
2l Rl i wo s i clili-Sp plail (it
AL g azalS 5 azaty; Job wazalS g azaile (4
sle ) azraday (359 (i ool ails g 1550 o
Job (nieS 9 woys oV0 chili-ay 5 Sp Sy
ad odslie asye /0 clalé-an s o asddls
A Jso=)

slcdle o owl 5o Kok ybize 5l Sy
Lol el asls e by 5 oo 131 el o sy
05,05l 5 e Sl slls olgen YU slacdale )
Abbasi & Jahani, 2007; Alipour et al., ) <ol
Wiy gl asls seled 5y50 0 ol olis mls (2015
A5l an s Sp S5 5 an plail 4 o Sy el
392 4 phil @ Ly e 8B o teS 02 5105 (6t
2 Jgu) Sl gmlin Sl 5 Sp oS5



YYA... » (Crocus sativus L.) ol e j laphtil oonT 85 51 200,808 5 55V

idles b pslh w wglan glhadale jo ke ) Ao el flin fl (wSlo awlic A Jooo

ESFLRE I

Table 8. Mean comparisons for the effect of different tissues of saffron in different concentrations

on germination indices of tomato
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* Means with the same letter in each column are statistically significant (based on the Tukey multi-domain test at

5% probability level).
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Abstract

Some plants with their chemical compounds affect the growth of adjacent plants. This research was
carried out in order to investigate the allelopathic effects of above ground and below ground tissues of
saffron on seedling growth indices of cumin and tomato seed as factorial layout based on a completely
randomized design with four replications. The research was conducted at University of Torbat Heydrieh
during 2017. The results showed that the effect of extract tissues, concentration and their interaction were
not significant on root length, stem length and seedling of cumin but they had significant effect at 1%
probability level for germination percentage, germination rate, mean germination time, weight and length
of root, stem and seedling and seed vigor Il. The results also revealed that corm exteract had the highest
impact on most of indigenous growth indices. The highest germination rate was observed in control and
leaf- corm extract treatments (with 4.72 and 4.75 seeds per day, respectively) and the highest root dry
weight was observed for leaf- corm extract with 0.25 concenteration. The results on tomato showed that
the effect of leaf, corm and leaf-corm extracts were significant on germination percentage, germination
rate, mean germination time and weight and length of root. Increasing in saffron exteract concenteration
decreased germination percentage, germination rate, shoot, root and seedling length and weight and vigor
indeices on cumin and tomato. In the case for all growth indices, the leaf extract was more effectivethan
other tissues. The results also showed that by increasing in concentration caused a reduction in the
percentage and rate of germination, shoot length, seedling and root and seed indindices in cumin and
tomato. The final result of this research showed that cultivation of saffron with crop rotation induced
allelopathy effect on cumin and tomato. Therfore, tomato can be rotated with saffron rather than cumin.

Keywords: Allelopathy, Concentration, Germination percent, Leaf and corm extract
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