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Extended Abstract
Introduction: Saffron is obtained from the dried red stigmas of Crocus sativus L., an

autumnal herbaceous flowering plant belonging to the Iridaceae family. It is largely
cultivated in Iran, India, Afghanistan, Greece, Morocco, Spain and Italy. Due to the
increase of crop living stresses and side effects of chemical pesticides, recent
investigations have been conducted to study herbicidal and fungicidal potential of
medicinal plant such as Saffron. Saffron is one of the plants, whose allelopathic effect on
various organs has been reported to affect the seed germination of some weed species. It
is well known that saffron leaves and corms produce bioactive compounds. Some of these
compounds have a role in the inhibition of plant growth and seed germination in their
vicinity. The present research was conducted with the aim of evaluating the allelopathic
and antifungal effect of extraction solution of leaves and corms of saffron (Crocus
sativus) on wild mustard and Alternaria sp.

Materials and Methods: To evaluate the allelopathic and fungicidal effect of saffron leaf
and corm extracts on the germination and growth characteristics wild mustard and
Alternaria sp., independent factorial experiments were conducted as factorial
arrangement based on the completely randomized design with four replications at the
Faculty of Agriculture of Birjand University in 2022. Treatments to test the inhibitory
effect of the saffron extract on weed seed germination characteristics included two types

of saffron organs (leaf and corm) and seven extract concentrations (0, 0.25, 0.5, 1, 1.5, 2,
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and 4 w/v %). Experimental treatments to investigate the inhibitory effect of saffron’
extract on the growth of Alternaria sp. fungus included two types of saffron organs (leaf
and corm) and seven extract concentrations (0, 1, 0.5, 25. 0, 0.125, 0.625, and 0.0312 w/v
%). The measured and calculated traits included germination percentage, germination
rate, mean germination time, radicle length and weight, plumule length and weight,
seedling weight and seed vigor, and wild mustard allometric coefficient, as well as the
growth rate of fungi colonies.

Results and Discussion: The results showed that the type of extract has an effect on
germination rate, mean germination time, radicle length and weight, shoot length and
weight, seedling weight, seedling vigor, and allocation coefficient of wild mustard were
significant, and the corm extract had more negative effects compared to the leaf extract.
By increasing extract concentration; its effectiveness also increased as by increasing
extract concentration to 4 % significant decrease in the length and weight of the radicle,
the length and weight of the shoot, the weight and the length plumule of the wild mustard
seedling compared to the control. The results of the interaction effect of the type of extract
and the concentration of the extract on the growth characteristics of the wild mustard
primary seedling showed that the lowest root length, fresh and dry weight of the root,
stem length and fresh and dry weight of the stem, the weight of the seedling and the root
of the plant related to the concentration of 4 % root extract. 75.2, 68.7, 68.4, 68.7, 75.2,
75.4, 73.5, and 72.3 percent decrease compared to the control, respectively, while the
reduction values of root length, fresh weight and root dry weight, stem length and stem
wet and dry weight, seedling weight and seedling stem in the case of leaf extract are 48.2,
46.7,44, 48, 48.8, 46.8, 47.4 and 47 respectively. It was a percentage. The results of the
interaction effect of the treatments showed that on the ninth and twelve days,
concentrations of 0.125, 0.25, 0.5, and 1% of corm extract and 1% concentration of leaf
extract inhibited 100% of Alternaria fungus growth.

Conclusion: Finally, the results of these experiments showed that the effect of inhibiting
the germination and growth of wild mustard as well as the antifungal effect is greater in
saffron corm extract than in leaf extract. Therefore, considering the results of this
research and conducting more research in the field of allelopathic and fungicidal effects

of saffron organ extracts, we can proceed to produce natural herbicides and fungicides.
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Table 1. Analysis of variance germination characteristics of wild mustard under the effect
saffron extracts.

5 wlie ST am s &3lgz a0 Si¥ls Cee e Sl oloy nSle
P eradiand Sl az, . . . . . .
Germination Germination Mean germination
S.O.V. DF ;
percent rate time
ojlas g9 ns * o
1 10.286 15.795 1.592
Extract type (E)
c)La_c clale
Extract concentration 6 88.571" 6.835" 0.702"™
©)
olas clilixolas g5 6 30.286™ 3.665™ 0.093™
ExC
L= 42 24 2.331 0.101
Error

(22,0) Sl yuusS oy

- 5.37 16.57 9.14
C.V (%)

Lol 00 )0 S g iy Jeiol s 10 (5510 e 5 (5l Gme pas oS S T g T NS

NS, * and **: non-significant and significant at 5% and 1% probability levels, respectively.

(g Jo 5 Sidilear Olao poylac g4 ool eSleo sl @l .Y Jooo
Table 2. Mean comparisons of saffron extract type on germination traits of wild mustard.

o lac g4 Gy 20 »d) ($i8lez sy G5 2 );\J'). @)‘.‘d?. ole) oSibes
. Mean germination time (seed per

Extract type Germination rate (seed per day) day)

= 8.68" 3.64°
Corm

s 9.75° 3.30°
Leaf

LSD (5 %) 0.82 0.17

A I3 Gxe 3u0)3 B Jlosn] s > LSD 9051 (slie 2 S yiia o 5 Jlas gyl (elauSle ygim 5oy
In each column means with the same letter are not significantly different at 5% probability level based on LSD.

(g Jo B Sidles Wl pojlac Chilé solw Fl Sl awmglio gl .Y Jgus
Table 3. Mean comparisons of saffron extract concentration on germination traits of wild

mustard.
ojlas el .
- Sidlex sy Gy yo 0 Sialer Cepn (g, 40 L) Sidler oy eKike
(or>mid59) . Germination Germination rate Mean germination time
Extract (clsln{:/e)ntratlon percent (seed per day) (seed per day)

0 90.5%® 10.34¢ 3.38°%°

0.25 942 9.98 ® 3.27°¢

0.5 93.5° 9.76 3.24°

1 942 9.17 % 3.45°%¢

15 91% 9.26 @ 3.20°

2 845° 7.92° 3.80%

4 915% 8.07° 3972

LSD (5 %) 2.94 1.54 0.32

i Y me doyd O Jlass] grdaw ;3 LSD (9051 (slise p S jndio B o JBlas (il (o nSlo (ygian 52 p
In each column means with the same letter are not significantly different at 5% probability level based on LSD.
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Table 4. Analysis of variance seedling characteristics of wild mustard under the effect saffron

extracts.
S & ..
Jsb ) 5039 o7 509 S 5
a0 azadls Job axdiy, . .
JUEiy Wi : Ay, Fresh A, a4l a>a8lo
@] . Plumule . Dried . o
S.O.V. Radicle weight of _ Fresh weight Dried weight
DF length . weight of
length radicle . of plumule of plumule
radicle
a)La.c é}; ok Kk *k *k *k *k
1 19.945 6.608 18.646 0.677 120.291 5.531
Extract type (E)
o)La.c cdale
Extract_ 6 26.189™ 112.627 ™ 37.052 ™ 1.370 ™ 159.953 " 8.937™
concentration
©
clale 'Xo)La.c &9
o lac 6 2.732™ 0.405 " 1.336 ™ 0.039 " 16.545 ™ 1.145™
D
ExC
Uas
42 0.128 0.155 0.394 0.014 0.660 0.100
Error
Sl pds o o
(aoyo) - 6.59 9.21 8.62 8.55 6.26 9.77
C.V (%)

B . . . . #% % NS
Gl 0038 S g iy Jesiol mhaw 50 (5 10 s g ()0 gre pae Sy T T

NS, * and **: non-significant and significant at 5% and 1% probability levels, respectively.

g Jo 5 azolS Wlao pojlac cdale gojlac o Jiliin 3l uSlo dwlio gl O Jgus
Table 5. Mean comparisons of interaction effects of extract concentration and type extract
interaction of saffron on seedling characteristics of wild mustard.

e s obas clile . iy, gop o okl S 0
olas g5 araty, Jsb azalo b TERIOP 0 USO8 il
(=559 (o, L (p,5 ) o (P55 k) _
£ Extract (';jSz::) ()T ‘SULIM) Fresh weight (f; ‘3“) Fresh weight (_'”S °JM)
Xtract oo centration Plumule ¢ radicle  Dried weight  of plymule ~ Dried weight
type (M)  Length (cm) length (cm) =% 0 of radicle (mg) of plumule
(mg) (mg)
0 7.79% 5.852 9972 1.90 ® 18.724 4724
4 ojlac 0.25 6.54° 5.14 b¢ 8.88 P 1.68« 15.88 P 3.93«
Extract 0.5 6.62°  469¢ 803" 151°¢ 16.002° 3.98¢
corm 1 5439 3779  648° 1.21° 12,99 331¢
15 2.9279 3.61% 6.17 o 1.17 79 1.799
2 2.499 258 4.29¢ 0.84" 6.059 1.55%
4 1.93h 1.839 3.12f 0.60' 3.89h 1.16"N
0 7.68% 6.112 10.172 2.014 18492 457®
0.25 7.04°b 5.65 2 9.872 1.84 be 16.89 P 3.73 cde
Spolac 05 686" 522 891 169 16.56" 417t
Extract 1 601°  475° 808" 154 14.49° 3.68 %
leaf 15 5.88 «d 3.74% 6.37 ¢ 1.21f 14.03 « 3.48 ¢
4.63°¢ 3.64 % 6.20 «d 1.16 11.1¢ 2.78°F
4 3.08f 3.18¢ 5.42 19 1.039 9.47f 2437
LSD (5 %) 05 0.56 0.89 0.16 1.15 0.45

A I ire 2o )0 O Jll o 10 LSD yg03] sl 50 S piiie By S JBlas sl lapnSiles (ygim y2 50
In each column means with the same letter are not significantly different at 5% probability level based on LSD.
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(Muzel Trezi et al., 2016) o2 o 59, eS|

la oS gUT ol 31 apauzs 5o ailgs oo a5 oo ole
Loadly jo .ol ojlae (groml Jonily il Juso
ol Giaml ity b SeSolll (e 2ol
Alam ) &S oo axlse IS L1y O Qa5 0k oo
Nl e b JSKouSsUT pi>ea (ET al., 2001
oz S LS lasd 5 Saselpesd sloazl
(S s LS sl g 98 shne Slge i
ol s ol sl (6 ddis 5 b olid
GRS L g s 18 Sl cou 1) bty it
Sb oo sraldl laan ] b cpl co 50 la IS Ul clale
(Batish et al., 2001)

clale olac g5 3las ol las il g 4y 5o s
gl 5o ojlae clale g olac g5 Blite Sl g 0)lac
azolS Ak g azolS SS9 p we)d Sy Jl!
ol b leg hlite il mls (F Jsoz) od I sins
Slde 4 azalS S G59 (nFeS 9 (e 45 0k
oz cdile g aals e 4y gy ye o5 VITF 5 FIFY
e 51 s (¥ Jsam) od Jol> ats oylas aoys
azolS ah (S g Gk 45 3l plis Lo les
Sora ojlac vy lar clale g wall jle 4y by e
g5 kol F1 b Cov paass cope (Y J5a2)
85 18 olas cdald g olac ggi flite 150 las
25 et s e 1 gl 4 425 L (5 Jyo)
S poslac wo 0 Vb cdale 4 by o anass Co o
A ol 4 o)lac 0oy VO Jles j0 ol o30S g
Hojjatianfar etal., ) ol ,Ken 5 3 Lo (Y Jgo2)
SnalS cels oyl yae 5 58 o lac a5 wisls Lis (2011
0% Oz b ol IR )3 azelS Sis (5
! ojlas 3L L (Ture and Tawaha, 2002) algli 4
L a8 wols o5 e ool oS (53 oo Jo 5
ol Jo 5 cilizee glaplail T ojlas cale iyl33l
lasllis 5 il 2als o slaazelS ik s
S 09 0les 4 g Sy el a5 0l pasiine oo
GRalS 1y o saele g wg > gl a9 ST (599 48Le (9
S9Nk 53l g B 7L 3 s90 50 a5l e a0 oo
aiy olail Saals 5l woanke 3,50 10 5 5 pl
.(Rashed Mohassel et al., 2009)os| Cowd 45 5 yiens

olas slojles jo dajles blie Jlmls & azg b
Soyd oz cdale jlazad, ;) Job (peS S g A
Iy edlS auo,o TAY 5 YOIY o jas aS sl cusoas
b oS @ Jpaz) ol ot wals o S
aS del Cawods a4 clale so o o edalé 5l s axadle
S0 ol slas gelS wspe FAIY seld 4 e
aoyd TV sope F oclle Sy oojlas oo
axdiy) § Ol plas sald Jleg 4 Sond Jlals
S o33 PAY a0 lac cdalé s o ez jleud o
S pcdale ss o e e o g cdl ials wals 4
seplS sald 4 Cad azady, 505 awsyo FRIY
039 A Ll anojlac soys Jlox Jles 2l
A Cams |y SualS as,0 FAIY a5 0y dzaiy, Sis
Sl slesd yo azaty, S (55 0 plad wald jles
Sl sals 4 Cas dusyd FAIY Sy o )lac ws o
b sbes Sl aziile Sis g 5 o)y S il
5 YAY Cipgar a5 wl Jol> an o)lac clale sy
ol plas rels wels 4 cas asye FAA
SES g 5 0y ereS B S chle glajles
i a8 sel Casoay vy Yoz chle sl azadls
olas sals s 4 cad ralS as o FF/A 4 YOIF

0 Jgaz) ols
56 (Hammami et al., 2020) I, Son 5 olom
Jsb 2 olie; Sy ds S aly o lae j it LalS
039 9 Axddy, SUS (o wzddle Jsb wzads,
o,lac crals Slass S0 1S 1) ad 5 axadle S
Jsb wazas, Jsb n olie; S5 g an o Sp
S azadle Sis (59 g axddy; Sl ()9 adle
Seoil gty g gl wsle s i olalS
5 0 dabu (Sady dle bgegr (lpl S
5 e oopy il dlime el QlalS ez
Alipoor &) cuwl el b)) (KkaxsS

Mahmoodi, 2015; Asgarpour et al., 2015;
Rashed Mohassel et al., 2009; Musavi et al.,

oles Koo ciwlesl s (2018; Salarietal., 2018
JB"a w—“lf el Q‘.))i}t;é—l ;5);‘ @] o)La.c as ol
Ghiazdowsk etal., ) o iy Jo 5 oLS axai,

Syl Slggran Lo gl b as (2007
3l olesd b gk ol 5 e 3l Cailes
Oy slayge 90 Jolas jo DS & 4b 5l as ol
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Table 6. Analysis of variance germination characteristics of wild mustard under the effect
saffron extracts.

JWE FNED ol s ST SIS s azolS ay A
Dried weight of L Allometric
S.0.V. DF : Seedling vigour -
seedling coefficient
e g5 10.077" 9.082" 0.204"
Extract type (E)
olas cbile 17.135™ 17.111" 0.062"
Extract concentration (C)
obas Ll I'E‘Xc”l“‘ & 6 1.269" 0.648™ 0.219™
X
E”‘” 42 0.116 0.102 0.032
rror
(“"P)C‘\’)f(“;) N - 7.38 7.20 14.22
. 0
NS

Sl o )0 S g iy Jliat o 10 (g1 gixe 5 (550 gre pae o Ty g F

NS, * and **: non-significant and significant at 5% and 1% probability levels, respectively.

w9 Jo 35 azolS Wlao pojlac cdilé gojlac gg5 bliio § uSKile duglio mls .Y Jgoo

Table 7. Mean comparisons of interaction effects of extract concentration and type extract
interaction of saffron on seedling characteristics of wild mustard.

o)l..a.caaj

(=559 oylas e (p,5 Jow) azolS iz (35 azolS 4y AraSS oy po
Extract concentration Dried weight of seedling Seedling Allometric
Extract type (MV) (mg) VigOUr Coeﬁicient
0 6.63 2 6.06 1.33 ¢
oo lac 0.25 5.61 be 5.60 o 1.28 be
$ 05 5.50 ¢ 5.32% 141
Extract corm 1 4.52 d 4.32 f 1.44 ab
15 297f 3.079 0.83¢
2 2.40°9 2.18"N 0.99 ¢
4 1.76"h 1.681 1.08 cde
0 6.58 2 6.342 1.26b¢
0.25 5.57 bc 5.84 be 1.24 bed
_ 0.5 5.86° 5,62 bed 1.31tbe
Srotas 1 5.22°¢ 5.05¢ 1.27b
Extract leaf 15 4.69 ¢ 4227 1.612
2 3.94¢ 3.43°9 1.27 be
4 3.46°¢ 3.36°¢ 1.25 be
LSD (5 %) 0.48 0.45 0.25

s 3 dme 3u0y3 O Jloss] o ;0 LSD (yg0jl (slive o S yiitio s K JBhis il (oloySile (ygiw 5o 5
In each column means with the same letter are not significantly different at 5% probability level based on LSD.

a5 axndls Hlobl g wis S )5 Gk an ol ojlac
AL polie ;o a5 cal olhae sl )3 olge 929
5 Soalez bl e slaazli (g5, (SouS Cuilos
adgl w5 LRl (g5, Wlgioe g andls Ay
4 4 byye slagasls (pals 3% b azelS

eSS S cleay Wl L

ol chale mldl g Jshe slalie o 59
5 (Sl Jobo slalid <o 55 Slo o5) aadlis
Collad asile Soalp s slounlp o siie b
5 sSs Wlg oo (e 55 Sl 3 3 o b 3
co Ban LS azelS wn; alS sass LS
Farhoodi & Lee, ) il el 55 slge jsa> 5k
(Agah et al., 2013) K2 5 o5T (2012

KV Voo cdale )| d.?:-clﬁf u)AS u4>l-w u-’)SfVS
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T Bas LS 5 vezg Jodoar plyde 4 oz Bus
(Rubi-Moraga et al., 2011) cul oais 3,55
panolas Sujloil 05U cdlhs pl gls ali o
odd ()15 Sy olas | i perleit g8 03,
o596 o—b, ,lee (Hammami et al., 2020) .l
as el Jdo cpl e olhae G,T loo)lac Lo gy
T s b L agl sl Il oo lac
Milajerdi) siwe laossn 5 55 ¢ b Jé L sl
sl iz o B as Sl umen (BT al., 2013
Sl 55l S ke lils a5 ol he an oles]
Rubi-) ceol 5w an glaceod plo b awslis o
Vahidi) I, 5 o>y .(Moraga et al., 2013
sy 1y ole; sl ol _—ac il (et al., 2002
=t 7 o3il 5 Sl lpals” slog B8
Spe sl ol (ST lhe Qs s wo S
o 8o ollad s e 5h 55 ged cvalive anlllas
oabss e T e miSead T usls ade o)lyae; sloo la o
5P ke g’ Geshygpl 57 teSiesh
e ie 3o (Muzaffar et al., 2016) | LSa

VRN

LY RN OR ghe S Lt WLy
(Fernandez et al., 2000)

sab ol
sb8 p plyhes goslas il iz Buad ulejl
oy 275 ) el sty gl 1 )BT (Sals
5 oy S0 gldojlac a0 4 ol lid ¢ iales]
g8 Jlize Jl pizen 5 b ol dbize o clale
250 LT g8 el by ojlas ke 5 o)las
b ;o gylo g B! (g)ls pdiges al> o Lo
g8 S5 kB ojlas gy Sl sl 4 vy S
)8 3929 (dmeyd s 5yl sre ) po— g, 5

A Jguz)
CIPYD sl lalé e o bline il mls 4 4 g |
J S pganolac laoo ) g /0 /YO N\YO
Coilae JolS” jsboas oy 55, 50 LU 680,
YO VYD ¢ IPYD glaclile pi s g, 5 s,
o)lac l oo o) cbale g anojlac law,e Vg /0
30 0,5 Caailows gdo y0 Veor gbay z Bl 5l Sy
Vg lD Y YO clo el oms3ls 5 vt 39,
Bl Sypojlac las,o ) chalé g anolas ds o
@A Jeaz) s LGyl z,B ol ;) gowe o Ve

olrie ) slooslas 75T cou b6 0T )6 Jols b (il lg 4525 b A Jgu

Table 8. Analysis of variance Alternaria fungus colony diameter under the effect saffron extracts.

Y 55y SolS ks P . 359y S5 ;a8 VY g, (Jols s
) - 9) SIS kb .
e gle @olyl azo Colony Colony diameter Colony Colony diameter
S.0.V. DF diameter in the " theiixth da diameter in in the twelveth
third day Y the ninth day day
o)lae 5 1 0.012* 2399 * 2,033 " 2.389 ™
Extract type (E)
ojlas lle 6 0.067 ** 0.842 " 1110 1.738"
Extract concentration (C)
olas clléxolas gy 6 0.009 ** 0.237 " 0.382 " 0.381 "
ExC
Uas-
42 0.0026 0.0182 0.0036 0.0048
Error
(02y9) Sl o 2 : 17.41 22.09 7.76 8.04
C.V (%)

. R . R R . #x % NS
ol 0oy8 S g iy Jeiol mhaw )5 (g I s g () e pae iy T g T

NS, * and **: non-significant and significant at 5% and 1% probability levels, respectively.

4 Aspergillus niger
5 Muzaffar

! Glycoconjugate
2 Candida albicans
3 Aspergillus fumigates
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Table 9. Mean comparisons of interaction effects of extract concentration and type extract
interaction of saffron on Alternaria fungus colony diameter.

&y olac clle s s s 0@ BB Sols S8 5, B Sels a8 easjlys 5o, (ol
P (oG5 (il g ) e (ocshee) o (s
Extract Colony"diameter Colony diameter  Colony diameter  Colony diameter in
Extract ~concentration % 4 day (mm) in the sixth day  in the ninth day the twelveth day
type (M.V) (mm) (mm) (mm)
0 5.662 10° 150 38.332
0.0312 3.66¢ 8.33P 10.66 ¢ 11¢
4y olas 0.625 0d 0d 10 ¢ 11.66°¢
Extract 0.125 0d 0¢d 0e od
corm 0.25 0d 0d 0e 0d
0.5 0d 0d 0e 0d
1 0d 0d 0e 0d
0 62 10° 15°b 38.332
e 0.0312 5b 142 18.332 23.33°P
°)
) 0.625 0d 7be 8.66 ¢ 11.66 ¢
Sy 0.125 0d 7be g8d 8.66¢
Extract 0.25 od 4.66°¢ 10 ¢d 10¢
leaf 0.5 0d 8.33b 10 11.66°¢
1 0d 0d 0e 0d
LSD (5
% )( 0.57 3.13 2.49 3.67

s 3 e 30 yd O Jlesnl pdaw ;5 LSD g0il (cline pr S iitio Byn S J8has ()l (sloysSilio (gt oy
In each column means with the same letter are not significantly different at 5% probability level based on LSD.
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