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Extended Abstract

Introduction: Saffron (Crocus sativus L.) is a high-value medicinal and culinary crop,
whose productivity depends largely on optimal floral yield and efficient daughter corm
production. Growth substrate and planting depth are among the most influential
agronomic factors affecting flowering, corm development, and the accumulation of key
secondary metabolites such as crocin, picrocrocin, and safranal. Organic amendments
including mushroom compost and vermicompost have recently attracted attention for
their ability to improve soil structure, nutrient availability, and root growth. Despite this
interest, limited studies have examined the combined effects of substrate composition
and planting depth on saffron performance. Therefore, this study aimed to evaluate how
different organic substrates and two planting depths influence flower yield, daughter
corm traits, and biochemical quality in saffron over two consecutive growing seasons.

Material and methods: This study was conducted over two consecutive growing
seasons (2019-2020 and 2020-2021) at the Horticultural Science Research Orchard of
Ferdowsi University of Mashhad to evaluate the effects of planting depth and growth
substrate on flower and daughter corm production in saffron (Crocus sativus L.). The
experiment was arranged as a factorial based on a completely randomized design with
four replications under pot conditions. Treatments consisted of two planting depths (10
and 20 cm) and five substrate compositions, including 60 t ha™* of farmyard manure, 20
t ha™* of mushroom compost, 20 t ha™ of pine leaf compost, 10 t ha™* of vermicompost,
and native soil as the control.
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Results and discussion: The results revealed that substrates containing mushroom
compost and vermicompost produced the highest number of flowers. Dry flower weight,
as well as fresh and dry stigma weight, were significantly greater in the mushroom-
compost substrate compared with the other treatments, whereas the lowest values were
recorded in the control soil. The results indicate that the interaction effect of year and
planting depth had a significant impact on the number of saffron flowers produced. In
the second year, the number of flowers in plants cultivated at a depth of 10 cm was 20.4%
higher than in plants cultivated at a depth of 20 cm. This finding highlights the advantage
of shallower planting depths under specific climatic conditions, leading to reduced
environmental stress and improved growth conditions in the second year. Furthermore,
the number of daughter corms in the vermicompost medium at depths of 20 cm and 10
cm increased by 2.8 and 3.4 times, respectively, compared to the control soil at the same
depths. This significant increase in the number of daughter corms may be attributed to
the improved physical and chemical properties of the vermicompost medium, which
contributes to better nutrient supply and moisture retention. Regarding the diameter of
daughter corms, the results showed that in the treatments involving a planting depth of
20 cm, the corm diameter in the mushroom compost, vermicompost, and animal manure
treatments was 35%, 35%, and 29.3% greater, respectively, than in the control soil at the
same depth. The concentrations of safranal, crocin, and picrocrocin in the harvested
flowers were significantly higher in the second year compared with the first. In addition,
these biochemical traits were enhanced in corms planted at 10 cm relative to 20 cm, with
the highest contents consistently observed in the vermicompost substrate. Overall, across
both experimental years, a planting depth of 10 cm proved more suitable for maximizing
flower production, whereas a depth of 20 cm was superior for daughter corm
development. Vermicompost and mushroom compost substrates appeared to be the most
favorable media for improving both floral yield and daughter corm characteristics in
saffron cultivation. The superior flower yield in mushroom compost and vermicompost
substrates indicates that improved nutrient availability and aeration play a central role in
promoting floral induction in saffron. The greater flower number at the 10-cm planting
depth, especially in the second year, suggests that shallower planting enhances sprouting
and resource allocation to flowers. In contrast, the higher number and larger size of
daughter corms at the 20-cm depth reflect the benefits of a more stable and moist
microenvironment for corm development. Increased crocin, picrocrocin, and safranal
levels in the second year and at shallower depth highlight the influence of plant maturity
and environmental conditions on metabolite synthesis.

Conclusion: Overall, vermicompost and mushroom compost, when combined with a
10 cm depth for flower production and a 20-cm depth for corm formation, offer optimal
conditions for saffron cultivation.
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Table 1. Some physical and chemical traits of the soil used in the experiment

S il

o) =5

ool

o e ey b 2 e &9) S ARl (6yed
T

Soil Sand Silt Clay N K Mg Zn Fe (%) pH EC
Texture (%) (%) (%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (ds/m)
o og) 51 30 19 0.07 5906 629 2538 53 24513 05 8.3 2.1
Silty
Loam
Soil

0 00liinl 8,90 ZU Sy 9 ) ComgaoS (CawgenS (0055 (o010 S1 095 (2l Clpogas (B Y Jgu

ool
Table 1. Some chemical traits of the vermi, pine leaf, manure, and mushroom compost used in the
experiment
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Table3. Monthly rainfall and average temperature during years of the experiment

Year Jan. Feb. Mar. Apr. May. Jun Jul. Aug. Sep. Oct. Nov. Dec.

Average 2019 - - 166 226 268 305 263 218 141 103 7 7.8
temperature (°C)

2020 2.9 86 138 207 261 285 275 218 144 105 78 2.7

2021 7.3 8.8 136 245 274 30 284 234 193 111 8.6 5.4

Rainfall (mm) 2019 - - 7.9 9.4 10.1 0 0 0 23 335 916 643
2020 26.6 155 0 0.2 0.2 43 05 25 708 981 159 426
2021 117 8.6 0 0 0 13 0 16.2 44 2718 07 0
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Table 4: Analysis of variance for substrate type and planting depth on some measured traits in
saffron plant

SOV ohuiiglbe 42y Spdsh  JFolaw plo okl pldsh SR ojy  Sds iy ol ol b
l.S"‘jT IS IS ol SrSd
SrSe
df Leaf length Flower Corolla corolla Flower Flower Flower dry  Daughter  Daughter
number  diameter length diameter fresh weight corms corms
weight number diameter
Year (Y) Jw 1 4646.44**  176.82**  7.73**  956.27** 791.14** 0.0225**  0.0009** 0.60ns 67.19**
Error a a gl 4 268.57 151 2.07 5.77 9.99 0.0007 0.000017 0.35 2.02
Culture 106.00 0.00
medium S 4 19171.57**  17.07**  13.17** : 85.91ns  0.0139** 7.22%* 3.76ns
ns
(M) 14**
Depth of
cultivation LS Ges 1 357.01ns 3.75* 8.84** 342.60* 1.25ns 0.012* 0.000058ns  123.26** 1.91ns
D)
MxD S Basx 4 9988.34** 0.83 ns 431**  4331ns 211.84** 0.048**  0.000098**  10.97**  33.03**
YxM S i x Jlo 4 1075.57 ns 8.57** 10.15**  46.43ns  26.86ns  0.172**  0.000043ns 4.47ns 32.25%*
YxD S Geex Jlo 1 1233.05 ns 3.75* 3.25%* 426.10* 2.06ns  0.0025ns  0.000033ns  0.066ns 0.13ns
X o x Jlw
YxMxD ’w J 4 1928.90* 0.83 ns 245**  86.08ns 41.19ns  0.105** 0.000026ns  0.191ns 0.72ns
OA&
Error b b sl 36 687.7 0.905 0.49 75.04 76.19 0.0026 0.000032 1.85 2.59
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Table 4 (continued). Analysis of variance for substrate type, year and planting depth on some

measured traits in

saffron plant

SOV axyd Foiy S iy Ayl b Judgls
Sl gle 15 s s
df Stigma Stigma Chlorophyl  Chlorophyll
fresh dry la b
weight weight

I b b5 Sudg Julsle L9 55 O3 55 955
Total Cartonoid Safranal Crocin Picrocrocin
chlorophyll

Year (Y)Jl 1 347.28** 43.57** 328.629** 75.81*%*
Error a

2 el 4 47.12 0.54 1.73 0.34
Culture
oS 4 327.9%* 13.75%*  30.332** 3.540**
medium (M)
Depth of
cultivation 1 751.9%* 1.46ns 162.164** 6.376**
o5 ges (D)
MxD 4 205.22%* 4.98** 32.183** 4.068**
YxM 4 5.39ns 6.24** 0.487ns 0.063ns
YxD 1 0.02ns 6.98** 1.994ns 0.114ns
YxMxD 4 4.84ns 457%* 0.396ns 0.072ns
Error b
b elis 36 35.49 0.68 3.16 0.47

720.442%* 1.017** 474.49%*  13757.42**
1.52 0.18 1.83 0.34

996.19**
12.55

55.390** 1.907**  177.423** 220.45** 300.31**

74.839** 1.587** 23.801** 23.91**

23.675** 0.765** 4.757** 0.38ns

13.25*

6.73ns

0.735ns 0.008ns 1.466ns 14.82** 108.11**

69.832** 0.006ns 0.193ns 1.61ns
52.777** 0.003ns 0.039ns 0.025ns
2.70 0.12 111 2.08

4.77ns
2.42ns

4.03

o sine e DS KL NS gus )0 ) 50 o

59l gme NS Kl s 5 4y e o

*and ** Significant difference at 5 and 1% respectively, and ns indicates no significant difference
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Rezaei et al., ) |, Ke2 5 slo, ilassls ol e
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Table 5. Mean comparison of some traits of saffron plant for substrate type, year and planting depth

s S Jsb JS slass Pl Jsb J5 s S oy gy ol o3l A 5 o3
(mm) (mm) (mm) @ S<ss S0 (MM) g ;550 (mg)
year Leaf length Flower corolla Flower Flower dry Daughter Daughter Stigma fresh
(mm) number length diameter weight corms corms weight
(mm) (mm) ) number diameter mg)
(mm)
1 77.03b 2.00b 35.49b 37.84b 0.042b - 12.63b 27.10b
2 94.63a 5.43a 43.48a 45.10a 0.049a - 14.75a 30.77a
media
| Animal
el 25 ANIMA 60.50¢ 3.58b - - 0.043¢ 417a - 21.67¢
manure
Mushroom 56.47c 4.92a - - 0.060a 3.75b - 35.08a
compost
55, Pi
et S»TIne 112.11b 2.92bc - - 0.047b 3.50b - 28.33b
leaves
g 0 143.59 4.92a - - 0.049b 5.42b - 32.83a
Vermi
<15 Soil 56.50c 2.25¢c - - 0.029d 3.67b - 26.75b
depth
10 - 3.97a 37.10a - - 2.67b - 32.53a
20 - 3.47b 41.88b - - 5.53a - 25.33b
(a0ldl) & Jgum
Table 5 (comtinued)
SS9 a Judg,ls b Judgls J5 de s g8 JUt L g S w9559 5
Ju (M) asis (ng/g) (ng/g) (ng/g) (ng/g) o) (%) %)
Stigmadry  Chlorophylla  Chlorophy Total Cartonoid Safranal Crocin Picrocrocin
year weight (nglg) Ilb chlorophyll (ng/g) (%) (%) (%)
(MQ) (ng/g) (ng/e)
1 2.3b 18.72b 7.25b 25.97b 1.86b 28.12b 43.3b 14.4b
2 4.0a 23.40a 9.50a 32.91a 2.12a 33.75a 73.5a 37.6a
media
| Animal
el 25 ANIMA 2.4 22342 8.81a 31.15a 2.10b 30.01b 60.3b 40.2a
manure
Mushroom 4.8a 20.42c 8.56ab 28.41b 1.81c 29.54hc 57.9c 36.8b
compost
< pi
e . Fine 2.2¢ 19.91cd 8.80a 28.80 1.97bc 28.97cd 55.2d 32.3¢
leaves
“\’/*efmf” 3.7b 23.51a 7.99bc 32.07a 2.57a 37.73a 64.6a 41.1a
<= Soil 2.8c 19.13d 7.64c 26.77c 1.49d 28.42d 53.9e 29.6d
depth
10 3.3ns 22.71a 8.70a 30.56a 2.15a 31.57a 59.03a 36.5a
20 3.0ns 19.42b 8.05b 28.32b 1.83b 30.31b 57.77b 35.5b

Al (60 sime glas gyl LSD 503l 1 grlans 10 wtido o 0 S i By, ghyls slanSils

Means that have common alphabetic in each trait do not significant difference at level %5 base on LSD test
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Table 6. Mean comparison effect of substrate typex year on some traits of saffron plant

Jl oy S olas pl> ,kd SS9 S 03 s ejlay yhd Om9yS g S 9,5
(mm) (mg)ass  (9) J5 (mm) %%0) %)
year Flower Corolla Stigma Flower Daughter Crocin Picrocroci
number diameter  dry weight fresh corms diameter (%) n
(mm) (mg) weight (mm) (%)
I
. o 2.167ef 2.691bc 3.267¢c 0.284e 13.05def 44.702g 16.085e
1 Animal Manure
-6
& 3.000e 2.715hbc 4.933ab 0.465b 17.57a 42.920h 14.732ef
1 Mushroom compost
. ol 1.667f 7.017a 2.833cd 0.528a 13.60cde 40.908i 12.913fg
1 Pine leaves
St s 1.833f 3.208b 3.500¢ 0.207f 15.24b 47.873f 16.452e
1 Vermi
Sk )
1 Soil 1.333f 2.227c 2.183de 0.346d 14.27bcd 39.897i 11.822g
|
= 5.000c 2.823hc 1.617e 0.445b 14.81bc 75.997b 64.340a
2 Manure
et 6.833b 2.835bc 4.700b 0.418bc 10.49g 72.967c 58.927b
2 Mushroom compost
s
€ 4.167cd 3.017b 1.650e 0.239¢f 11.81fg 69.547d 51.653c
2 Pine leaves
SeoseeS sty 8.000a 3.108b 5.833a 0.562a 12.32¢f 81.387a 65.807a
2 Vermi
S
’ Soil 3.167de 2.485hc 1.733e 0.360cd 13.73b-e 67.827e 47.287d

i (5 0 sime Dglis g1l LSD 503l 10 s 45 o y2 0 S e By, gl s slacnSilee
Means that have common alphabetic in each trait do not significant difference at level %5 base on LSD test

olyhe; Olie (B p S Goe x Jlo ol §1 (20l dmglio ¥ Jgur
Table 7. Mean comparison effect of yearx depth on some traits of saffron plant

Ju o 5 Slas pl b plx Job AN S (339 85 g ls
Corolla corolla Stigma dry Total
year Depth r']:"r)n"‘t’)eerr diameter length weight chlorophyl
u
(cm) mm) (mm) (mg/flower) (ng/9)
1 10 2.0c 2.95b 30.44b 2.87b 26.01c
1 20 2.0c 4.18a 40.55a 1.88c 25.93c
2 10 5.9a 2.70b 43.75a 4.26a 35.10b
2 20 4.9b 3.00b 43.20a 3.88a 30.70a

AL (60 gime Dglis s1ylo LSD (yge3l 10 grams 10 «tidio po 8 S jine gy shyls slagnSile

Means that have common alphabetic in each trait do

(5 5 059 9 DB i 59) J5 0 Shee (3 Jgu)
a5 olalS 48455k 439 Jgl Jlo 51 e pgo Jlo o
VooBes )0 g SewgeS (ony9 Sl e o Al
039 £55 (oo VIT et 51 o Lo 53 (6 froniil
3 ol axals 5 5 59 0,5 IYY g S Sis
9 S Syled (e Sl ol lalS o5 cl J>
P55 VY g p Sk T i a ol Ul jo CuiS Bas
S8 (p iy adls J5 5 (59 5 S SS9
S s el Yo 4 25 S jled 0 o2 J5 el

o oanlie sl Jlo

not significant difference at level %5 base on LSD test
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Rezvani Moghaddam et ) I,5e g paie lss,
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) el Gee Ll L cal oad 3158 Ll
yo IV Vel ey I8 olaws realu V0
Vo Sl Gas sy b 5 il Gl e
Koocheki et ) casls Jg3 aig, J5 slaws ¢ eyl
De-Juan et al., ) ;Ko 5 lo>o .@l., 1390
U5 slaws a5 adly jo cuiS Bee owyp b o (2009
Pl Vo Goe b annlio jo enle Ve Gos jo

Dy i

% @le Ol 4 CevgaS a5 alez 5l T glaosS
e & ey 5 Hied (39 o (2l polis
ol 500 4 5 (Fernandez et al., 1993) ol
Eghball etal., ) aias o 1,8 olS Lzl ol yole
(Turhan et al., 2007) .|,Kep 5 lo,s5 (2004
365 ol jar 4y S b 5 oolawl 45T wis 5 o 15E
29 Lol (St Sl plde; NS 5 5 (59 2 o8
5 CongpeS (ays el ST sloogS cute b 4
ogi ol 3 oldes 9 Sles n g)B CevsesS
bt SB oS wheS ol o 5% ol
Sleogas 05 oz SB i J olse slsime
El) siloe 55 J5 sl 5ka plalS o)
ol ¢ Lils, (Naggar & El-Nasharty, 2009
oL 5 wgig,8 f(Rezaeyan & Pashan, 2007)
5l eolazul a5 wis,s i ,l5(Fertos et al., 2010)
bamlio 3 1y olis; bl ,Slee T (slaoss
o9 sl slaogS M 5 ols Ll aals
Lol ced by o a0 |y ke polie CungeaS
e jolie ggisnd 5005 oI S o 219
IS ol pl b palS 0By 0y90 (o e
Ol ole 0 Sdee S,1 50 S50 5 Collae sl S

(Moohamad zadeh, 2000) el oo
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Table 8. Mean comparison effect of substratex depth on some traits of saffron plant

Sy Bes pleji TR abSjing eSS nly U igdy ool sl Agdsds b Jagls SRS Sl Uil
substrate Depth  Corolla Flower Stigma fresh Stigma dry g5 ryeen e Chlorophyl  Chlorophyl  Carotenoid Total Safranal
(cm) diameter  diameter weight weight Flower Daughter  Daughter al bl (ng'g) chlorophyl 1 (%)
(mm) (mm) (mg/Flower) (mg/Flower) fresh corms corms (ng'g) (ng/g) ng/p
weight number diameter
€4 (mm)
o
manure 10 2.637c 35.13de 30.85bc 2.650cd 0.364def  3.17def 12.41d 26.328a 9.642ab 2.442b 31.705b 30.987¢
sl
Animal
manure 20 2.877c 48.55a 27.50cd 2.233de 0.365def 5.17be 15.45ab 18.357d 7.975de 1.765d 30.597b 29.033de
=
Mushroom
compost 10 2.817¢ 42.92a-d 44.50a 5.300a 0.410cd 3.67cde 11.97d 22.477¢ 8.005de 1.862cd 30.482b 29.057de
o
Mushroom
compost 20 2.733¢ 41.19a-¢ 25.67de 4.333ab 0.473ab 3.83cd 16.09a 18.357d 7.975de 1.765d 26.332d 30.030cd
s
Pine leaves 10 3.667b  43.27a-d 31.50bc 2.983cd 0.494a 2.00ef 12.81cd 21.468¢c 9.807a 2.173be 31.275b 29.942cd
5
Pine leaves 20 6.367a 46.36ab 25.17de 1.500e 0.273¢g 5.00bc 12.59d 18.357d 7.975de 1.765d 26.332d 28.003de
S s
Vermi 10 2.587c  45.04abe 34.83b 3.400bc 0.337ef 5.67b 14.26bc 24.687b 8.908bc 3.005a 33.595a 38.500a
SrrgeaS (5039
Vermi 20 3.730b  37.54cde 30.67be 2.283de 0.432bc 8.00a 16.09a 22.337c 8.212cd 2.143bc 30.547b 36.960b
S
Soil 10 2.437c 40.27b-e 22.83e 4.583a 0.394cde 1.67f 13.30cd 18.573d 7.155¢ 1.282e 25.727d 29.340d
Sl
Soil 20 2.275c 34.44e 15.83f 2.983cd 0.312fg 2.83def 11.91d 19.687d 8.120cd 1.698d 27.808c 27.500f

A (5,0 sime glis glls LSD (yg03lc 70 mhams ;0 wiiio 12 13 S tie B, 5yl sla . Sile
Means that have common alphabetic in each trait do not significant difference at level %5 base on LSD test



Table 9. Mean comparison effect of year xsubstratex depth on some traits of saffron plant

Oy Olho B CUlS Goe x Gl pwax Jlw Sl ‘_,.S.sb.c dws o A Jgus

AR (Crocus sativus L.) O a3 o514 ud 55 sa,u?ﬁ ST sl S Calises Gl;»} CiS Gas 10K 5 JLS

Jlo P &oe Spde LS5 plrshd ST iy U5 Jedenls
Year substrate Depth Leaf length Sl Corolla x Total
(cm) (mm) Stigma dry diameter Flower chlorophyli
weight mm) fresh (9/kg)
(Mg) weight
()
1 =l> Animal Manure 10 42.33c 1.600fg 2.588de 0.351fg 23.22i
1 =l> Animal Manure 20 65.67c 1.633fg 2.793de 0.218i 31.75d
1 @, Mushroom compost 10 55.01c 6.367ab 2.780de 0.363fg 26.91h
1 & Mushroom compost 20 54.60c 3.033def 2.650de 0.346fg 23.22i
1 s Pine leaves 10 71.97c 1.967fg 4.667b 0.463de 27.57gh
1 =5 Pine leaves 20 135.59b 1.333g 9.367a 0.287ghi 23.22i
1 =oys Vermi 10 184.00a 4.000de 2.353de 0.210i 29.66ef
1 CageaS (05 VEIMI 20 53.17c 3.000def 4.063bc 0.203i 26.96h
1 S Soil 10 42.33c 1.833fg 2.387de 0.367fg 22.70i
1 s Soil 20 65.67c 1.633fg 2.067e 0.325fgh 24.53i
2 ls Manure 10 68.33c 4.000de 2.687de 0.510cd 40.19a
2 s Manure 20 65.67c 3.667de 2.960cde 0.380ef 29.44efg
2 ., Mushroom compost 10 61.67c 5.633bc 2.853de 0.583bc 34.05¢c
2 ., Mushroom compost 20 54.60c 4.233cde 2.817de 0.473dd 29.44efg
2 s Pine leaves 10 71.97c 2.867def 2.667de 0.218i 34.98c
2 s Pine leaves 20 168.93ab 1.667fg 3.367cd 0.260hi 29.44efg
2 CongaaS ony9 VEIMI 10 184.00a 7.33a 2.820de 0.770a 37.53b
2 CongaaS ony9 VEIMI 20 153.17ab 4.333cd 3.397cd 0.660b 34.13c
2 s> Soil 10 52.33c 1.567fg 2.487de 0.463de 28.75fgh
2 s> Soil 20 65.67c 2.800efg 2.483de 0.257hi 31.09de

AL (5 0 sime Dglis g1yl LSD 503l 10 s 48 o p2 0 S i By, sl ls slacnSilee
Means that have common alphabetic in each trait do not significant difference at level %5 base on LSD test

L (Koocheki et al., 1390) Ko 5 S>55
039 (e el Ve 9 10 ) ¢ Goe duw aalllas
30,5 sasline yiewlle VO Ges (o | dDIS S
s oS cusls bl (Abrishami, 1997) e,
Sl (e eplyiey sloasy yio (lo Ve Sl 5 G
P S5l b5 79,5 9 olS cnl (b o 50
aS yobo ol 09l o Slae ol cdl cely g uiS ol
Jyaze plsie 4 ablS Sas (55 00 Gl @l 0
Rl sl Jlo 4 S pgo Jlo yo lyde 5 gLl
S plyaes 5 @Sl @ azg b cdls g0l VIV
olaidl oSles g 5 LSi5 w0gb 0 ol Sy
3 (G jgid dlge 03 a4y (S Jlos jo 50 ()l yae
obS abaily (ren 5505l LS o)y Lo o (lyae 4

1) 093 (s ymgtd dlge shile (ely; Jlo 2 )3 olae;

Mokhtarian & ) o>, 5 3L L5 o guls SIS,
Comex (p S g 0,Slee oyt (Rahimi, 2006
250,59] Gy el Yo B V0 cilS Gee o1, an
Koocheki et al., ) ,Ken 5 S>55 Slalllas yo
S5 S 9 g o4 Bl Ges (2009
VO 4 Ve gl cllS Ges WIBI L g o sae
Vo clls Gee j0 g il SIS 5 el
G L % s 5l il il Toama el
S35 (59 el Voo ) leidls Gee
SroaBlo Vo Bas )0 d) (oo a4y 0l oS A
S &5 S v 4 B ails; sl 4
e olge cui il a4 g ol S dlg ) B0
odd ey G RIS anwg g ol Bro (5 eS

Sl



\fe ¥ OLLM)}KLL ¥ ooyl c\\'.ﬂq-c()lfé.c)' L;Lauj,,aj‘k Qﬁrf;

sl pes Jlo sleml o g3 slaoslyy el
Sl Gm.».‘o O oddlivwe Jj‘ JL...: )l ).H.M...' 6)‘.)‘5.;.9
=y Jle yo olie s asle lalluas LS (o oS
bbbl 5 Ll Gy ) gti 6550 obS sl
S S35 e (=5 sladle 5o 9 08 (oo Larme
Qoo oo plais] Jiuly ol g 00g8 Cansy Gialidl 4l
Jogime b 5l Sl mls .(Koocheki, 2008)
soasls n bl oy b by lojles
ouls ceiS laoslay g oyl yae 5 o5lay & Slas 4y bogs o
Mg 1) 30 ol slasi (p ytien (oold fow 5
8 S i Jlo it 5 a2 b oS
Jo 50 2,8 CavgneS (s3> un jo (5550 sleoslay
bjles plo 4 Cos a5 09 o Lo VYO
g L. Joao) clls |y lo pme B oy i
9 o 0 0l CiS glaoslay A Jgax olacl 4
&y ojb.g: Slass LS)AMLM Y- Gos 4o ws.uo.f
olawy ol lad Slaslice wis,S ade (g i
Y- Gy wsa.os GA)BJS.N.})Q Lg)o») ‘_ngo)L.\.:
slooslay b 06 BIF 5 A ol gyl Ve
G+ 7,8 CanguaS jlowd aw jo T 4 (5550
Srapblo Vet als g (oo VP14 9) (6 el
aS Cewl ool UL"M" LQ‘S&.&J))J (57-)) E)L.) 695 C.»L.J
Lo (LS (2l polie & 5l 5 5l ez ST o)l ae
Ol &5 Sy o0 IS 4 iz (g Bboe B8 oS
Soa 2 S (i WilgS oo laany 0l Bl jslase
M Gl sl (s rgid Slge arass g 4wl
Kafi, ) ol aisls of yo a5 LS ] (g0ladl o Slos 4
olies wdsi 0y90 g (Ysb 4 axgs L (2002
aS all slojlail a4 wb clsls os (o A Yoss)
S haw Gleel jo mos sleas (oe ol 5 3
Soloposte 093 Job Dyge (nl 4 g wigds JSas
Naderi Darbaghshahi et al., ) wb zol58! o) ae;
O e 5 Sl San Wo3lay Gaes clS (2008
el g S ol S S 5l 5 79,5 9 oLS oyl
Naderi Darbaghshahi et ) ssi o ,Sles sy &8l
Sl Vo S Gee 50 4 axg5 L .@l., 2008

ul&...a."u ‘u.u.vLo)T Q"‘ 5o 6),9.) 6L®0)L\J J_‘i‘_“ e

JolSS 5 B3ET (raizean 5 iz laan LS5 cu
(Kafi, 2000) oS o Jito e sloplail a0 5
loan slass (ol e SAS Son ey e 1B L
3Ly o Shee o] JLis @ g axdly (all (6250
Temperini et ) | Kee 5 o pood Sladllas 05 o
dw llugy Wl lhae; g5l o 0 (@l, 2009
Jlo j0 0, 8lee oy i a5 ol ylis (b, gz ¢ dles
Jbo 5o 5 slawi i 5 onl a0 aBlios pow g pgo
245 3 e e )3 J5 YV awgie sk pos g g0
ooz Jbo b analiie )3 5 20,0 WY ol Jlo L s lie
5 S5 o @l b Bais 0y iy a0\
59 9,5 U155 (Koocheki et al., 2009) 1, Ko
Jlo b aslie o pgo (2l)y Jlo yo Sl Sas
by Jbo 53 5 8 5 ol Gl Jyl sl
S 559 eponiil VO 4 Vel SBlS Bes ol
PSRl Ses Gjg et 28L GlEl SIS
gl 5l el 10 Bl Bas o 5 po0 15 J
Cwlas mls 5l a5 b flas ol csslie S
@ S S yetle Vo Bas )3 ol cuiS slaogly
aanils gpad plr Jsbo sreiile Ve Gee
(Darbaghshahi et al., 2008) | Koo 4 2licl )
5 0515 9y Sl (o pslate & 1) alls a0
Sl ot Do g 0 Ses p olyhe) iy CAE Bes
Bos ;o 45 oad e 5 gl bl o s ST (Hib
@ Sl asls Al J5 dg Job s el Y
o8l s jleniilo Yo Sl Bes y0 aSy b
Slalis 3 05 5 Sl i bl 5 W5 Jsb
cals Gl glages m o Cewl oad 35S
si¥las ¥l 5 S olaxi (J5 o Sles oty
s e R R T
Moallem ) o auls J5 o Sles liue 51 Gos

.(Banhangi et al., 2019

S0 sejlay s g slusy

Slo ool Hhad s gei g Jlo 51 iSen
Sl ojly s g slaad  ClS Bes 5 e i
o 03l 3l0gs o pae VY Jless] e jo (5 550
Al ghre (53 elay B 2 55 Ges g

ok a0 Jol Jl skl jo s rms sbaeslay olaws
aS5) yend 093 B/D pgo Jlu sleil o o VP (1 Sileo



\na% (Crocus sativus L.) O a3 o514 ud 55 sa,u?ﬁ ST sl S Calises el s CiS Gas 10K 5 JLS

955,18 Slgimo 9 (ndg LS sladilas,

o blie SIS Guilly 520 Jolar bl 4 azgi b
A s o5y SAF Gae g i g wtS L &l
A B ls Slpime p ciS Gos 5 Jlo Jlite
9 Fo Jlie Sl oizmen (7 Jgoz) clls Jlo (o
359855 Slgions o (dedo IS (gla luSS; p CuiS Bee
by ls e il

Sl 5 95558 Glpime O Jgoo mls b
Gos )3 0 CuiS laojlay )3 g pgs Jlu o (Ldo,lS
S 9 Jol JLo 51l g y5bo 0 S (6 el ) -
S g enile Vo Bae j0 odd ciS slaojlay 4
09 9 o e 0@ Sy IS lade ogr i
IS Jed,l5 @S 5 ol pmr 50 D Jdg)IS ongeS
3 335 lgime 5 ComgeS (s0y9 9 (ool S 5
a2y boog bjlesd plo 5l i CangeeS (s0)9
aS Gos x Jlo Jline Sl 4 bgyye Vo Jouxr 4
Gos 5o 5 p90 Jlo slojles o S S 5 slsime
SpF0eS 2 eSSk VoIV (6 el Ve
hen FIY Bt ot 33 gl Jl 25 2y o o5
30 9 S i j0 0ad ciS (LS g i p )5
YOIV g VIY VIV AAND o5 5 4 (g yenilo Ve Gas
b J35)l5 @ Jd9,l5 5 9 05 52 50 p5 55
oS sl o 0 ol aimils IS Lude kS g wsens S
G ymostidl Yo Gos j0 oad S LS jo polie oyl
Joaz) il (ml38l LA oYY AV B/ cus &
009 Sl s )3 U5 JBg) S lade iy (A
300,59, YY/D) (6 piowiilo Vo Gas )0 CawguaS
S e )3 Sdo llade 0l caalie (5 ()35 055
Aodgr p51p S 9,500 Yo 10 (el Yo Goe 50
Slgome p culS Bos x S o x Jlo a8 4w
Ot a5k 4y g o Sre 5 S US L8s IS
Sl Vo Goe ool jlaes )0 S5 Jdg IS jlaie
Sl 50 05l 5 (ps5Tp 59,500 T 10) pgo Jlo +
YVIQ) pgo Jlo+ (6 oniils Vo Bos + CawgmoS (049
9 6 a4z L (A Js92) o0 (p,5]p 55,50
o 29 (nl 5o U5 Jeds,lS Sl jo CesgeeS
as azsby bl 5o (Rasoli et al.,2013) e 4
Sr o J8l Gl (Rl el CevgeS o059
Arancon et al., ) |, Kea ¢ o5, 0 olyae;

sleas sloaws cuils Gee ml38 L ool las alie
Grestaet) ai o5 boas o) Lol il iol3dl g 550
0,35 o 4y j0 poe 5laS Jlo 2 8, 51l 2009
Sl 4l bl oo 20 S mhaw b baasy alolé
o 05 s S haws 5 boasy alols a5 oy o 13
JAS g 58 ke Rl cals Sllee oSl
Geils o Lelul pl 5l de25 3,0 slacale
gl b 550 glaan o 31 alols (92 o Grae
oppe Sae Cable GUasl les e el ol S
Naderi-) oslb 5. V¥sb ol ol 51 sylop
5 &8 sadllas o (Darbaghshahi et al., 2008
Bes 90 oS 5 (Ghanbari et al., 2023) ), Kea
ST 058 Gl gl b (et Yo 5V 0) cusS
9 ComgeS (509 T S @yl CamgeeS ((ld 095)
9 0o (b oo LS @l A (o) (20D
OV Lolres yie Lo Ve Gas jlas )5 o3lay olaws
5 EF e S edalie CevgeS ceys LS o
o955 (Sarkhosh & Vafaei, 2024) 0,
Yo b V0 Gee ( Salé sbSs s a5 WS
T8 CaogeaS b (oals 395 0015 L olyen e sl
Oldey ol g sty o) JobsS slp oS 5 cn e
slean olaws lae s jly citS Gese iol38l L ol
Slages ;5 ojly 15 ibige el Ygane 55250
5 olPl plsle ad) sl i slad i
olawi iuli8l 4 Wlgh oo puiinss job 4y laasy olows
4 58 0gh e oliie) o Sles 4l )3 g S
ORI Crlple S 0 5 Cnaia ceul 3B ol ae
 Jyame 0 5dee 0gdll jobay wlgiioe laasy slas
5Sbes a5 Cuils azgr b (Jb> ol b ams il
bz Jalge g 3,105 (S oasy olaws 0 o ol
2 e G5B Lo g e wglnl WS gy aile
S e ol pogdle IS (2O Bliee 5 CodS
(s Gl el Gt Wlgi oo 5 0> Sl
8 WS syl ety 5 il sl L5 5 oS &
ol ol ol asls o Sles j saie Ol Sl el (S
I bay olasy Wlgh oo yidoy CuiS Gas oS wiz o
sl lries o Slas o Culbse Ll wms iyl



\F F QM)}KLL Y aJLe.i AY .Uo-cu‘fa.c) L;Laui.hj}_. 4.1].:.;“?/\

44255 b3y CevgaS (gay9 (1Y) LS y0 0 ol
o e Jami et al,, 2019) ) See § ol> ol
9 PSS Aree led o JUSLe (slgime
53 (1Y) JULale lsize o 5eS g (AYY) CangraS
Sl ol oud ssalie JT 058 a walis Lo
L Ole; ablS oS slaShs dste oo Ceiione
OIS 4 0SS I leesS b e
5 (Rezaian & Paseban, 2006) Ll ¢ olsls,
Rabani-Foroutagheh et ) .l,Ken 4 43l5,8 b,
AN JU13Les 5 g S5 S ms,S @, 2013
05 5 055 o0 58 I sleogS b cow i
o2 (Gholizadeh et al., 2017) ) SKan 4 ool; 5
O35 9,500 9 e9yS Slione (59 CamwgeaS 136
Al asie (6,500 Beisd Ho by oledl A

U’“"‘)s‘ ““""’5"“’5 )9 095 j‘ solal b u**“s; Q‘}.‘:“’
Sen 5 5 (AZiZi, 2014) codl ansls

Sl sleogs wis s 5,155 (Ghanbari et al., 2019)
Iy 3l lo (g 1A S5 ,S lyione
ol 285518 Jle eSSt cou ol 5 Gl
do,d Ks S syi5 (Jami et al., 2019) ) )\Sen 5
5 O  JUAL) plaey AS SlSs
Jol Jbo & S a3l 90 Jlo 30 (Lemon 55,52
oS Gog dlo wiz ] pelcnl o o100 5 ooyt
S 9 (o5 Sloogas J5 )0 45 wsls Lo e

b Gl am 4 e JLo 5l ]

Cote (1l (Sl bl @l i S A
@ b odnlie o,Sles g 0l dguge 0 JT slaogS
on s S ke b JT slai cal o 4Sab
Jol Jbo 4 s Cilpe 4 pgo Jlo [0 ojlay o ,Slee
ClS Bos dnlllas 0j50 CuLS Fes 90y 40 04 e
S Ges g 5 0 Slee li8l ol (6 ienile Ve
oldes oslay o Shee MBI Co (s testle Ve
SIS Ll o Glesl a5 az )51 005 o arog
mC.;LuWwba..\mmbybjw|oM‘nbu‘
dogs sl jo slac, e Slalllas sl ac,je Lalyi
3 (G2 slasly) besly ol yiolidl 0sd
12 5 S olass Gl o e e an sla o
Sl 5ol ojlay s 15 el lyae o Slee A
ojlay olows aulidl coplpls wiS ades 8 cpais

ol @ ]y GlalS 5o Jds)ls (e (iali8l 2005
bl ady g S 95 slacdld dee
SLas 5 g Slogzge ol lawes oLS wl, (glooassS
Frmogd Glime (il o (28 polie i i

el 0308 )5" L3915 (5e

095 955 9 (S (JUISLw (ol e

9 oS e p e g9 g Jlo Sl AiSen
Aol (gae 1V Jlesal a3 (g 59 5
UL lgime p Laid cudS Ges gy blite
sl ls g

LSS 53 msS 95 5 Gews)S (JURL Ol
Jlo 5l it Jlogne ol ped Jlo oad bl
sleoslay jo Slho pl polie &Sl os 09 ol
Vo o Camd Gpeatle Vo Bos ,0 ool ZuiS
e B oo s ek og e el
o 8 odalie gayg Y ;0 Sl 5 Gl sl
slas ols plas 55 7 Jouzr slanSile anlis
P30 Jlo 40 CemgeS (s0)5 Sol> w5l oad cusls
(I70) a9 )S9Ss 9 (FAV) (rpmg)S doyo CutS
@lo 4 azgi boasndl bjles plo 4 Cod (g5
5 (ITAID) (i CAS Bos gy £9 JRiSo
9 sl 5o JUlsle Gl (4 YVID) (S
Yot Sl g CoiS B (6 tariil ) - +amguaS
O 5 (ol Luly e 30l (5 el
B ypan 23,5 Lo iegy o (Amini etal., 2014)
Gl el CesgeS (gayy SIS 0 o5 )
oily 9 5 olyhe) A 50 g S g e S 95
Jamietal., 2019) | Kon g ol> ol 09 o) yac;
9 09 )S 955 (mmg)S  SemgeS (g0)g 0o (i
Slyme 5 Sl e ped 5 Jol Jlo o IS JUI 5L
ol Saal331 gl s 4 G g Jlo 50 bS5 o
3 rgS Slme o tien 4S5 sk 4l ool
Olies & CovgaS (0)9 LS8 p2 0 0 SlS V-0
S S IXY Gliee & g S (Slgome (n jteS 5 FF
Slgome oyt ubize (ol Sldlas 3udo 09 valis
JESe 5o Sl A Jla 50 5 g S5 S
VEoee lad 0 (e 5 (FV0) CamgeeS (00



YFq (Crocus sativus L.) O a3 o514 ud 55 sa,u?ﬁ ST sl S Calises el s CiS Gas 10K 5 JLS

g Lojly wdgi malS 4 joxie Wl oo (el S8l
A hlie 5o 098 Jgame 9 Shes Jall Coles 5o
wibos Sy 1 a5 ams e Sl Wajly 4 iees
by DS 08, e llpd o g W cladlre
By as )50 jee Job wilgh ooyl AT Bes

25 plyde s 3 Shos al il el Coled 55 5w

Aalizadeh, M., makarian, H., ebadi, A,
shafaroodi, A. (2021). Evaluation of the
effect of different fertilizer treatments on
yield and some reproductive traits of Saffron
(Crocus sativus L.) in the climatic conditions
of Ardabil. Journal of Saffron Research,
9(1), 11-27. [In Persian with English
Summary]

Alvarezorti, M., Gomez Gomez, L., Rubio, J.,
Escriban pardo, J., Jimenez, F. & Fernandez,
JA. (2004). Development and gene
expression in  saffron corms; Acta
Horticulturae, 650, 141-148.

Amini, S., Maleki Farahani, S., & Shrgi, y. (2014).
Effect of organic fertilizers and biological
(PGPR) on the quality of saffron (Crocus
sativus L.) National Conference on
Medicinal Plants, Islamic Azad University,
Science and Research Branch Ayatollah
Amoli. [in Persian].

Amiri, M. E. (2008). Impact of animal manures
and chemical fertilizers on yield components
of saffron (Crocus sativus L.). American-
Eurasian Journal of Agricultural &
Environmental Sciences, 4, 274-279

Arancon, N.Q., Edwards, C.A., Bierman, P,
Metzger, J.D. & Lucht, C. (2005). Effect of
vermicompost produced from cattle manure,
food waste and paper waste on the growth
and vyield of peppers in the field.
Pedobiologia. 49, 297-306.

Azizi, Z., (2014). Effects of Planting Date and
Application of Biological and Chemical
Fertilizers on Quantitative and Qualitative
Yield of Saffron in Guilan Climate. MSc
Thesis. Faculty of agriculture, University of
Guilan, Iran.

Besharati, H. (2013). Some vegetative
characteristics of saffron (Crocus sativus L.)
as affected by various fertilizers. Iranian
Journal of Soil Research. 27, 35-36. [in
Persian].

Dashti, M., & Ruiz, J. (2019). Influence of
planting depth on flowering and corm growth
of saffron (Crocus sativus L.). Agricultural
Research Journal, 28(4), 120-128.

A2 il Jaame o Sl Wlgs o paiins jsbods
wled s Sllug Jdo a4 mhaw cuils (J> ol b
25 ol (GMhe Wlgi oo Glins) g (Ll 5

celb oS RYW élo S ’.‘>Lla....: S ‘QL';M.,U
2 g oo Weslay (38, o sl g il b Sas

@S 50 .00,5 ol e coge g om0 8 Sojk

&bw

De-Juan, J.A., Crcoles, H.L., Munoz, R.M., and
Picornell, M.R. 2009. Yield and vyield
components of saffron under different
cropping systems. 30: 212-219

Ebrahimi, M., Pouyan, M. and Nezhad, M.M.
(2020). Possibility of Replacing Manure
with Other Organic Amendments in saffron
(Crocus sativus L.) Cultivation at Different
Mother Corm Weights. Saffron Agronomy &
Technology, 8(1):37-57.

Eghball, B., Ginting, D. & Gilley, J.E. (2004).
Residual effects of manure and compost
applications on corn production and soil
properties. Agronomy Journal, 96, 442-7.

El-Naggar, A.H., & El-Nasharty, A.B. (2009).
Effect of growing media and mineral
fertilization on growth, flowering, bulbs
productivity and chemical constituents of
Hippeastrum vittatum, Herb. American-
Eurasian Journal of Agriculture and
Environment Science, 6 (3), 360-371.

Fernandez, R., Scull, R., Gonzales, J.L., Crespo,
M., Sanchez, E., Carballo, C. (1993). Effect
of fertilization on vyield and quality of
Chamomile (Matricaria reculita L.). Aspects
of mineral nutrition of the crop. Memorias
11th Congreso Latinoamericano de la
Ciencia Del Suelo. 2ed Congresso cubcno de
la Ciencia Del Suelo. 3, 891-894.

Frutos 1., Garate A. and Eymar E. 2010.
Applicability of spent mushroom compost
(SMC) as organic amendment for
remediation of polluted soils. Act. Hortic,
852: 261-268

Ghalavand, A., and Mazaheri, D. 2000.
Temperature effect on flowering and
potential of Iranian saffron. Pajoohesh and
Sazandegi. 4: 65-69. [in Persian].

Ghanbari, A., Koocheki, A., & Khazaei, J. (2023).
Combined effect of planting depth and
organic  fertilizers on saffron corm
production and flowering. Iranian Journal of
Soil Management, 14(1), 55-67.

Ghanbari, J., khajoei-negad, Gh. Van Ruth, S,
Aghighi, S. (2019). The possibility for
improvement of flowering, corm properties,
bioactive compounds, and nutritional



\F F QM)}KLL Y aJLe.i AY .Uo-cu‘f&c) LSL“JJJ}, inu"‘b'

regimes. Industrial Crops and Products,
135, 301-310.

Gholizade, Z., Aminifard, M.H., Sayyari, M.H.
(2018). Evaluation of Different Levels of
Municipal Waste Compost and Maternal
Corm Weights on Vegetative, Reproductive
and Photosynthetic Pigments of Saffron
(Crocus sativus L.). Journal of Saffron
Research (semi-annual), 5(2):201-216

Gresta, F., Avola, G., Lombardo, G.M., &
Ruberto, G. (2009). Analysis of flowering,
stigmas yield and qualitative traits of saffron
(Crocus sativus L.) as affected by
environmental conditions. Scientia
Horticulturae, 119, 320-324.

Grilli Caiola, M. (2004). Saffron reproductive
biology. Acta Horticulturae, 650, 25-37.

Jami, N., Rahimi, A., Sedaghati, E., Naghizadeh,
M. (2020). Effects of Mycorrhiza
Inoculation and Vermicompost Levels on
some Nutrient Concentrations and Corm
Criteria of Saffron (Crocus sativus L.) under
Kerman Climatic Conditions. Journal of
Saffron Research (semi-annual), 7(2):217-
234.

Jami, N., Rahimia, A., Naghizadeh, M., Sedaghati,
E. 2020. Investigating the use of different
levels of Mycorrhiza and Vermicompost on
quantitative and qualitative yield of saffron
(Crocus sativus L.). Scientia Horticulturae,
262, 1-12

Javadzadeh, S. M. 2011. Prospects and problems
for enhancing yield of saffron (Crocus
sativus) in Iran. International Journal of
Agriculture: Research and Review, 1, 21-25.

Kafi, M. (2002). Saffron, Production and
Processing. Zaban va Adab Publications. 276
pp [in Persian].

Kafi, M., Rashed Mohassel, M.H., Koocheki, A.,
and Mollafilabi, A. (2002). Saffron:
Production and Processing. Ferdowsi
University of Mashhad Publication,

Khazaei, J., & Ghorbani, R. (2021). Comparative
study of animal manure and vermicompost
on nutrient uptake and saffron yield. Scientia
Horticulturae, 283, 109975.

Khilare, V., Tiknaik, A., Prakash, B., Ughade, B.,
Korhale, G., Nalage, D & Khedkar, G.
(2019). Multiple tests on saffron find new
adulterant materials and reveal that Ist grade
saffron is rare in the market. Journal of Food
chemistry, 272: 635-642.

Koochaki, A., Tabrizi, L., Jahani, M. &
Mohammad Abadi, A. A. (2011la). An
evaluation of the effect of saffron (Crocus
sativus L.) corm planting rate and pattern on
the crop's performance. Iranian journal of
horticultural science, 42, 379-391. [in
Persian].

Koocheki, A. (2013). Research on production of
saffron in Iran: Past trend and future

prospects.  Saffron ~ Agronomy  and
Technology, 1 (1): 3-21. [in Persian].

Koocheki, A., & Khajehzadeh, M. (2020).
Modeling the physiological responses of
saffron to planting depth under semi-arid
conditions. Journal of Applied Research on
Medicinal Plants, 9(1), 14-25.

Koocheki, A., Najibnia, S., & Lalehgani, B.
(2009). Evaluation of saffron yield (Crocus
sativus L.) in intercropping with cereals,
pulses and medicinal plants. Iranian Journal
of Field Crops Research, 7, 173-182. [in
Persian].

Koocheki, A., Nassiri-Mahalati, M., Azizi, G., &
Siah-Marguee, A. (2008). The final report of
design of investigation effect of different
nutrient resources on qualitative and
quantitative yield and competition ability of
Teucrium polium with weeds. Ferdowsi
University of Mashhad, Iran. [in Persian].

Koocheki, A., Rezvani Moghaddam, P.,
Mollafilabi, A., and Seyyedi, S. (2015).
Effects of corm planting density and manure
rates on flower and corm vyields of saffron
(Crocus sativus L.) in the first year after
planting. Agroecology, 6 (4), 719-729. [in
Persian].

Mirahmadi, N., Jafari, R., & Mohammadi, A.
(2022). Investigation of the effect of
vermicompost and mushroom compost on
vegetative and reproductive growth of
saffron under field conditions. Journal of
Saffron Research, 10(2), 23-34. [in Persian].

Moallem Banhangi, F., Rezvani Moghaddam, P.,
Asadi, G.A., & Khorramdel, S. 2019. Effects
of different amounts of corms and planting
depths of corms on flower and corm yield of
saffron (Crocus sativus L.). Saffron
Agronomy & Technology, 7(1), 55-67

Mohamad Zadei, R. (2010). Evaluate the use of
different sources of organic fertilizers in the
cultivation of saffron. The first challenge for
Congress fertilizers in Iran: half a century of
fertilizer, Tehran. 1-11.

Mohamadzadeh, A.R. and Pasban, M. (2007).
Effect of sources and levels of organic
fertilizers on crop yield of saffron flowers.
Tenth Congress of Soil Science, College of
Agriculture and Natural Resources, Tehran
University, 6-4September:156. [in Persian].

Mokhtarian, A., and Rahimi, H. 2006.
Investigation on influence of depth planting
and summer irrigation on saffron yield and
population variation of Rhizoglyphus robini
in Gonabad. Final report. 913/85. Khorasan
Razavi.

Naderi Darbaghshahi, M.R., Khajabashi, S.M.,
Baniateba, S., & Dehdashti, S.M. (2008).
Effects of planting method, density, and
depth on yield and production period of
saffron (Crocus sativus L.) in Isfahan region.



) (Crocus sativus L.) O a3 o514 ud 55 sa,u?ﬁ ST sl S Calises el s CiS Gas 10K 5 JLS

Seed and Plant Improvement Journal, 24 (4),
643-657. [in Persian].

Oftadeh  Fadafen, A., Aminifard, M.H,
Moradinezhad, F., Behdani, M.A. (2020).
Effect of Cattle Manure Vermicompost on
Biochemical Criteria and Active
Components of Saffron (Crocus sativus L.)
Petals and Stigmas. Journal of Saffron
Research, 8(1): 1-9.

Oftadeh, A., Aminifard, M.H., Behdani, M.A., and
Moradineghad, F. (2017). The Effect of
different  levels of  nitroxin  and
vermicompost on yield and photosynthetic
pigmentation of saffron (Crocus sativus L.).
Journal of saffron Research. 5(2), 163-179.
[in Persian].

Omidi, H., Naghdi Badi, H.A., Golzad, A, Torabi,
H., and Footou Kian, M.H. 2009. The effect
of chemical and biofertilizer source of
nitrogen on qualitative and quantitative yield
of saffron. Journal of Medicinal Plants 8
(30), 98-109. [in Persian].

Pierre Anoshi, E., imam, E., & Jamali, R. (2010)
Comparison of the effects of biofertilizers
with chemical fertilizers on growth, yield
and oil content of sunflower (Helianthus
annuss L.) at different levels of drought
stress. J. Agri. Eco. 2(3), 492-501. [in
Persian].

Poorreza, A., and Amirshekari, H. (2020) Effects
of Organic, Biological Fertilizers and
Summer Irrigation on Quantitative and
Qualitative Yield of Saffron (Crocus sativus
L.) in Zaweh city. Journal of Saffron
Research (semi-annual), 7(2):269-282.

Rabani-Foroutagheh, M., Hamidoghlia, Y.,
Mohajeri, S.A. (2013). Effect of split foliar
fertilisation on the quality and quantity of
active constituents in saffron (Crocus sativus
L.). Journal of the Science of Food and
Agriculture, 94, 1872-1878.
https://doi.org/10.1002/jsfa.6506.

Rasouli, Z., Maleki Farahani, S., and Mohammad-
Abadi, A.A., Rezvani-Moghaddam, P. &
Sabori, A. (2006). Effect of plant distance on
flower yield and qualitative and quantitative
characteristics of forage production of
saffron (Crocus sativus) in Mashhad
conditions. In Il International Symposium on
Saffron Biology and Technology. 739: 151-
153. [in Persian].

Rezae, M., & Baradaran, R. (2013). Effects of bio
fertilizers on the yield and yield components
of pot marigold (Calendula officinalis L.).
Iran J. Med. Arom. Plant 29(3), 635-650.

Rezaei, M., Ahmadi, F., & Abbasi, S. (2019).
Effect of different organic fertilizer sources
on flower yield and soil properties in saffron
(Crocus sativus L.) cultivation. Iranian
Journal of Sustainable Agriculture, 7(3), 45—
56. [in Persian].

Rezaian S. & Paseban M. (2007). The effect of
micronutrients and manure fertilizers on the
quantity and quality of Khorasan saffron.
Second International Symposium on Saffron
Biology and Technology, April 2007.

Rezaian, S., Paseban, M. (2006). The effect of
micronutrients and manure fertilizers on the
quantity and quality of khorasan saffron.
Acta Hortic. 739, 25-33. https://doi.org/
10.17660/ActaHortic, 2007.739.20.

Rezvani Moghaddam, P., Khorramdel, S., Amin
Ghafori, A., & Shabahang, J. (2013).
Evaluation of growth and yield of saffron
(Crocus sativus L.) affected by spent
mushroom compost and corm density.
Journal of Saffron Research. 1, 13-26. [in
Persian].

Rezvani Moghaddam, P., Koocheki, A,
Molafilabi, A. & Seyyedi, M. (2013). Effect
of biological and chemical fertilizers on
replacement corm and flower yield of saffron
(Crocus sativus L.). Iranian Journal of Crop
Science, 15(2), 234-246.

Rezvani Moghaddam, P., Mohammad abadi, A.
A., Fallahi, J. and Aghhavani Shajari, M.
(2011). Effects of chemical and organic
fertilizers on number of corm and stigma
yield of saffron (Crocus sativus).
59thinternational Congress and Annual
Meeting of the Society for Medicinal Plant
and Natural Product Research. 4th-9th
September, 2011, Antalya, Turkey.

Saeedi-rad, M.H. 2000. Designing, making and
evaluation corm sower of saffron. Khorasan
Agricultural  and  Natural  Resources
Research Center Publications. [in Persian].

Saeidi Aboueshaghi, R., Omidi, H., and Bostani,
A. (2022). Effect of Chicken Manure and
Chemical Fertilizers on Some
Morphological Characteristics and Flowers
Production and Replacement Corm of
Saffron (Crocus sativus L.) under Irrigation
Regimes. Saffron Agronomy & Technology,
10(1):19-39.

Salehi, A., Ghalavand, A., Sefidkon, F., &
Asgharzadih, A. (2011). Effect of zeolite,
Bacterial inoculum of vermicomposting
concentration NPK elements essential oil
content and essential oil yield in organic
farming chamomile (Matricaria chamomilla
L.). German Quarterly.Journal of Medicinal
and Aromatic Plants of Iran research. 27(2),
201-188. [in Persian].

Sarkhosh, D., & Vafaei, H. (2024). Long-term
assessment of planting depth and organic
fertilizer sources on saffron growth in non-
calcareous soils. Crop Science and
Technology, 35(1), 77-88

Singh, R., & Mehta, S. (2022). Effect of pine leaf
compost and organic amendments on soil
moisture and saffron flowering. Agricultural


https://doi.org/10.1002/jsfa.6506
https://doi.org/

\F F QM)}KLL Y aJLe.i AY .Uo-cu‘f&c) LSL“JJJ}, 4{%“0"

Waste Management Journal, 42(2), 112—
121.

Temperini, O., Rea, R., Temperini, A., Colla, G.,
& Rouphael, Y. (2009). Evaluation of
saffron (Crocus sativus L.) production in
Italy: Effects of the age of saffron fields and
plant density. Food, Agriculture and
Environment. 7(1): 19-23

Turhan, H., Kahriman, F., Omer Egesel, C., &
Kemal Gul, M. (2007). The effects of
different growing media on flowering and
corm formation of saffron (Crocus sativus
L.). African Journal of Biotechnology, 6
(20), 2328-2332.

Vafabakhsh, J., Ahmadiyan, J., & Mokhtariyan,
A.A. (2009). Investigation of correlation
between saffron flowering pattern and
climatological parameters under planting
depth and summer irrigation treatments. 3rd
International  Symposium on  Saffron.
Forthcoming Challenges in Cultivation,
Research and Economics. 20-23 May,
Korokos, Kozani, Greece.

Wu, S.C., Cao, Z.H., Li, Z.G., Cheung, K.C. and
Wong, M.H. (2004). Effect of bio fertilizer
containing N-fixer, P and K solubilizers and
AM fungi on maize growth. Geoderma. 125,
155-166.



