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Table 1. Physical and chemical properties of soil and chemical criteria of manure

) _ JilB indd
) ) Colo M- e s .
Sample Texture pH ESEES] Organic Total N ; Available K (ppm)
EC (dS.m?) carbon (%) (%) Available P
' (ppm)
Se e g6 0.57 0.72 0.051 16.09 128
Soil Silty loam
Koided - 7.41 14 0.985 389.12 185.54
Manure

* Moisture content=38.4 percent
slis 2 Brprax) 035 555 slogge Jsb 53 ol Jslowo
(Molinaetal., 2010) ws,5 o\lo Jslos> Sas oolo
SAS ver. 10.0 ,l38ls 5 5l beools Julos g 4325 jelate 4
b oSl o oolaxwl EXCEl 5l Lo loges puy 51y g
@ ol dwslie doyd my Jlisl mhw ;0 LSD eejl
ladss Copae lojles S GBSl Gl cg
&S Sleogas 5 5550 slaan g J5 o Shes 508
W35 513 oy n 90 p9d Jlo slaosls Ladd ol jhe

A Ges g 0515 olS Ll S Gl ls a5e b
Slogar 5 75 gloan 5 J5 gl » oan
Y el 0o LY Jgaz 50 pes Jlo j0 oylyhe; S
Flie Sl Slao i 0,50 ,0 a5 bxil jl cwl S5 4
S90S s oy p Oyse o, e g alfe
ool ool Sl el Goes gl 13 oY Jsaz)

el 00 43‘)‘ R Sy90

o, YAIF =cush ) (oo s

I loptiges (lyae; A 5 J5 o Shee Gns s
doJ5 .l aalol o)90 (Ll b5 5l (@alS g5, olej
035 9 J5 5 0 s oled 5 Gaslaer dilisy Sjpa
G LS ] 5l e 5 epeSesll ADS Sas
Gresta et al., 2008a; ) |, Ken 5 Lew )5 Jorll )5
a ol 5 ile a0 Yo sles o (Gresta et al., 2008b
&S Oluogas s Sy g ool I8 cele Y Cos
—a 5l g o pdiged ol Caiguus )l Blel yo wah S
5 pbnil e Vx) grlans 5l aiged d ull 6550 sl
S8 5y Slaan 5 olass (5550 slaan S 03

WD G S 4 ST (09 9 Ak
oS 5l pFo)las (AS Sliogar ot Sy
ISO/TS 3632-2 s Jailiasl _pg, ubs ko ol b St
9 O AN 0,5 /Y &S O jaocpay ol plxsl (2003)
SrSolr Sz Wb ain, e B0 o> L)) o
o 5 e3iliny ogeinst] o b oyl 55 (e 3
Sladds 4 jhis O o e Yoo dgas 3453l
O 89, el K o a4 baige woad olwl
O b o Jolbs b il eols I3 awndblise
odsils; o & e sagrinogll g8 50 oduzm (6% ke
Ak Voo bl s wle ol 5l (e Ve s w02
ooy dewgay Jol> mbe g oagile) o2 4y Sl OI L
b b sl olinl) Sl Lo B 5 I 55 S
&9 wdx epSoslal oS Blo (g /T
Ja) (asibs iSanl) (855 qimiab olSius b Jsloxo
S Y YOV logse Jsb s (WPA, $2000 UV/Vis
5 JURALe ()T 95 Glp caiSa gl FY
By Sy i e el wlS g bl ey S



\Fon OMU}JL«{«J)U)Wcﬁ&c&\,&jdhﬂjkﬁﬁ\"

9o Jlw 33 (lyie s y5s sbais g J5 gl psls p cbls Goc g o155 (LS QL 1 (Ola yo (Sleo) (il ylg 1325 ¥ Jgur
Table 2. Analysis of variance (mean of squares) for the effects of crop residue, density and depth of corm on flower and daughter corms traits of saffron in

the second year

. sloasy 43 <.
ooy Sis 4y Lo )9 sl
) 55 ol s S K s slay 9 55 gloaiy Slass slra (js ol
JUETINTR &l3T 4z 50 >y o SiS (9 as Sy Sree s as
go ' ' Flower  Freshweight  Dried weight of o Diameter of Number of o
OV. df - Dried weight of Mean weight of
number of flower stigma 9 daughter daughter corms 9
daughter corms daughter corms
corms
‘ .
S 2 3590.946" 60.976" 4503.515M 29976.969 0.144ns 168.778" 1.382m
Replication
R) oL bl . - - - . . .
due () 1 115224.12 792.40 238316.41 1206474.02 0.834 136.111 5.664
Crop residue (R
oz
2 789.324 107.724 227.4319 5155.106 0.022 1.778 0.202
Error
©€) a o515 o o o o - - .
2 70586.557 519.511 115855.986 736071.266 0.584 8846.861 4,101
Corm density (C)
RxC 2 127.975™ 58.976" 393.853™ 1703.623™ 0.026" 59.694™ 0.171™
D) c.tlS 3
® >ee 1 8206.092™ 626.47" 7185.106™ 99477.153™ 0.64" 658.778"" 5.890"
Planting depth (D)
RxD 1 81.677" 2.662" 250.009m™ 806.748™ 0.010m 289.000™ 0.453™
CxD 2 249.600m™ 11.511™ 782.214™ 3965.532" 0.220" 257.861™ 1.921™
RxCxD 2 48.314 53.149" 154.129" 1287.493" 0.029m™ 132.250™ 0.152m
oz
20 252.133 32.237 489.003 4134.201 0.038 4,778 0.268
Error
I OO PR
T e 6.22 21.59 7.00 7.89 8.84 1.85 7.59
CV (%)

Aoy S5 g i Jliol mhaw jo o gime BB 5l sxe BV 3929 pae (ol 4y ik NS

ns, * and **: represent non-significant and significant at 5% and 1% probability levels, respectively.
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Fig. 1. Mean comparisons for the simple effects of (A) crop residue, (B) corm density and (C) planting
depth on flower numbers of saffron in the second year
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In each figure, differences between vertical bars followed by larger than the LSD indicate significant difference at P<0.05
probability level.
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Fig. 2. Mean comparisons for the simple effects of (A) crop residue, (B) corm density and (C) planting depth
on dried weight of stigma of saffron in the second year
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In each figure, differences between vertical bars followed by larger than the LSD indicate significant difference at P<0.05
probability level.
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Table 3. Mean comparisons for the simple effects of crop residue, density and planting depth on fresh
weight of flower and daughter corms traits of saffron in the second year
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Fig. 3. Mean comparisons for the simple effects of (A) crop residue, (B) corm density and (C) planting
depth on numbers of daughter corms of saffron in the second year
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In each figure, differences between vertical bars followed by larger than the LSD indicate significant difference at P<0.05
probability level.
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Table 4. Analysis of variance (mean of squares) for the effects of crop residue, corm density and planting
depth on quality criteria of saffron

S 2ol bl a0 w9 )5 9,5 Oy S Jul,8le
S.O.V. df Picrocrocin Crocin Safranal
’}‘Sj ] 2 115.646M 257.737™ 224.414™
Replication
R) ol Ll 1 211.169" 69.667" 21,9801
Crop residue (R)
s
2 292.420m 198.997m 34.875"™
Error
©) a3y 93.100" 61788 8.111m
Corm density (C)
RxC 124.966" 100.916" 12.185M
0) 228 e 1 37.761" 41.646" 42,2720
Planting depth (D)
RxD 1 8.478™ 22.216" 0.789"
CxD 2 60.577™ 50.006" 11.876M
RxCxD 2 93.661"™ 24.308™ 16.044"
> 20 53.664 84.707 11.253
Error
CV (%) &l ys oy 9.76 531 9.86

ns: non-significant.

Lage & ) spie JrS (Kot Jelse g Baee
S 4 (Cantrell, 2009; Zarinkamar et al., 2011
85 4igSilon 4l 2,5 g0 )15 ely; Cupae b oS
ey Sl e Slles WS SE 5 iy
3 8t o s3by e 42 1y lyhe; (oS Slogas

(Negbi, 1999; Shoyama, 2000) sas

5 Yl yso e coml @l 5 b LS olsie 4 liae;
S5 4 |y lofug (So59deST ailsl cgoladl oYL o5
O 08 4 yasmie dSl> dgzg Loy ool plaisl
Sl s 6ol olabivg, Coivne Seuge il
o G S e o] Wy wlele )
25 g GRlBl o2y b ol o Slee g 00g ol yglas
S92 e yese Sl 4 4l il sl oLl b eass

Do g BB 5929 pae NS

Sl g oole Slogdh oo canlin ¥ Jguz j0 a5 jshiles
a o515 olS bl Sras aliaw 5 alSys i
S Slao 5l plSame n an S Gee 5 (Sran
aw clle 5l e lyie) CohsS 0ss logme ol yhe;
(S5 Jol) S old sdas agl clple
23besn (32 Jole) JU3Lo 5 (el Jole) (s S35
(Lage & Cantrell, 2009; Srivastava et al., 2010)
=,y b (Gresta et al., 2008b) .,Ken 5 Liw,5

D09y b OegSeSe s buliaieg S lgioe
mat e (nl o LLS) a5 ai8 )5 aots (6 gty iSCn]
-l 5o oyswl b s )“5‘54-”“ L5‘:|))' VPRV Ll

celyy bl aul oo Jial38l oo adgs IS slaws 50w sl
955 9,5 Hlade ialS Crge blae (nl jo e
B 0925 b ulal (ol 0sdin b tuliatog S
4 WD S Sleagas » o)) Jelse 5l (o
Olas; 50wl glacudplio adgi g i oS o) o0 b



Veliokd (giland Ll 3 Olie) aS Sl guas 5 an 5 83 Shee b5, 0L 5 So o8

Az dguo 1) 0, Slee ol (g0l b clilS 6,90 Job
S399sST Ca e 655G o) (185 Sl 5o Leg cnl
S slooslys Brae 5ie arogi (olhey g
S8 shaise cds 4 g 0k sloany elyy Co e ool yen
Sl oy 5o She (BB plere 4 Wlgi oo cul &S00S
O Bl 0 oo sl aldl 09l Cgums oS ()
b 6 slaan oS5 Ky, b ely Cupoe i
moo ol ol a5 0l pwp ZBS @ 5 (Su3eled Ul se
S e =) Sense 6 Sl el X1 Wl

Ol Wy slapinaw i yll 4 g pald 1) olyacs
Loles S8

631 Pl
FOVY o,lels anghy 7,k jLiel Joro 3l b () 4z o
oBiils gl pyize Cdglre lawgy VWAL VIV £ 40

6ol aliwgingy a5 Sl oad el Sgein g,

050

Abolhassani, L., Khorramdel, S., Reed, M., and
Saghaian, S., 2020. Environmental-
Economic Analysis of Saffron Production.
In: M., (Eds.). Woodhead Publishing Series
in Food Science, Technology and Nutrition,
545 p.

Agayev, Y.M., Fernandez, J.A., and Zarifi, E.,
2009. Clonal selection of saffron (Crocus
sativus L.): The first  optimistic
experimental results. Euphytica. 169, 81—
99.

Agricultural Statistics., 2018. Iran’s Minister of
Agriculture, Department of Planning and
Economy. http://www.maj.ir/. 159 pp. [in
Persian].

Alizadeh, A., Sayari, N., Ahmadian, J., and
Mohamadian, A., 2009. Study for zoning
the most appropriate time of irrigation of
saffron (Crocus sativus) in Khorasan
Razavi, north and southern provinces. J.
Water and Soil Sci. 23, 109-118. [in
Persian with English Summary].

Asadi, G.A., Rezvani Moghaddam, P., and
Hassanzadeh Aval, F., 2014. Effects of soil
and foliar applications of nutrients on corm
growth and flower yield of saffron (Crocus

Sl b oolpen (golai8l 5 oo poe bl Julge
b eizren ol 0050 ot 1) g0y iz (ool
Olaes oy slapllss ;o e slaosls B ypas 352

Lol A8L5 38l s la 4y 0 Sae
L sizs slaan (Jsl Jlo 5o goi 5 o) b 5500 sloany
Om g odd wgeme oS % (g 4 a5 00 oy
2 he sl elss calis 1 waies o Slas ouS
o Sl oy (Silshise (Sailse i Dloogas
slodle b Uyt B 3 Sle & s Sz iy
3o pS )18 s <85 ay plide as 50 6510 0 0 s
Gblse jo o> sleonsyy g48y Jlozl (28, YU a5 Lxl
oz 5l 2y Sy sln |y llyd Saddes 5 Sis
oy @dly sblio ol o ol oy ol cad a5 olae;
s Ll 50 g Silee azlse gu i bl
melS Jele cn el (S)L) Cogh) 3g0eS ol
3 aS gl ge Slgiion W il oo lae; o Sles odin
sy o35S Syate 1 edle LS LR Gypao o
Rl g as 50 5l (I3 0 00 0590 9,50 50 @i b S

&l

sativus L.) in six year-old farm. J. Saffron
Agron. & Technol. 2(1), 31-44. [in Persian
with English Summary].

Benschop, M., 1993. Crocus. In: Hertogh, A., Le
Nard, M. (Eds.), The Physiology of Flower
Bulbs. Elsevier, Amsterdam, pp. 257-272.

Bertheloot, J., Martre, P., and Andrieu, B.,
2008. Dynamics of light and nitrogen
distribution during grain filling within
wheat canopy. Plant Physiol. 148, 1707—
1720.

Cavusoglu, A., and Erkel, E., 2009. Saffron
(Crocus sativus L.) growing without
removing of mother corms under
greenhouse condition. Turk. J. Field Crops.
14, 170-180.

Chen, G., Kong, X., Gan, Y., Zhang, R., Feng,
F., Yu, A., Zhao, C., Wan, S., and Chai, Q.,
2018. Enhancing the systems productivity
and water use efficiency through
coordinated soil water sharing and
compensation in strip-intercropping. Sci.
Rep. 8, €10494.

De Juan, J.A., Cércoles, H.L., Miinoz, R.M., and
Picornell, M.R., 2009. Yield and yield
components of saffron under different


http://www.maj.ir/
https://www.nature.com/articles/s41598-018-28612-6#auth-1
https://www.nature.com/articles/s41598-018-28612-6#auth-2
https://www.nature.com/articles/s41598-018-28612-6#auth-3
https://www.nature.com/articles/s41598-018-28612-6#auth-4
https://www.nature.com/articles/s41598-018-28612-6#auth-5
https://www.nature.com/articles/s41598-018-28612-6#auth-6
https://www.nature.com/articles/s41598-018-28612-6#auth-7
https://www.nature.com/articles/s41598-018-28612-6#auth-8
https://www.nature.com/articles/s41598-018-28612-6#auth-9
https://www.nature.com/srep
https://www.nature.com/srep

\AAK QMU})L@{LJ)MJWcr@&cd\ﬁjéhﬂjkqﬁ\\'

cropping systems. Ind. Crop. Prod. 30,
212-219.

De Juan, J.A., Moya, A., Lopez, O., Botella, O.,
and Lopez, H., 2003. Influence of the corm
size and the density of plantation in the
yield and quality of the production of corms
of Crocus sativus L. ITEA 99, 169-180.

De Mastro, G., and Ruta, C., 1993. Relation
between corm size and saffron (Crocus
sativus L.) flowering. Acta Hort. 344, 512—
517.

Dordas, C., 2009. Dry matter, nitrogen and
phosphorus accumulation: partitioning and
remobilization as affected by N and P
fertilization and source-sink relations. Eur.
J. Agron. 30, 129-139.

Douglas, M.H., Smallfield, B.M., Wallaceb,
AR., and McGimpsey, J.A., 2014. Saffron
(Crocus sativus L.): The effect of mother
corm size on progeny multiplication, flower
and stigma production. Sci. Hortic. 166,
50-58.

Ebrahimian, E., Koocheki, A., Nassiri
Mahallati, M., Khorramdel, S., and
Beheshti, A., 2016. The effect of tillage and
wheat residue management on nitrogen
uptake efficiency and nitrogen harvest
index in wheat. Turk. J. Field Crops. (21),
233-239.

Galavi, M., Mousavi, S.R., and Ziyaie, M., 20009.
Effects of planting depth and control of soil
summer temperature on tunic production,
corm propagation and leaf desiccation in
end of growth period of saffron (Crocus
sativus L.). Asian J. Plant Sci. 8, 375-379.

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

Gresta, F., Lombardo, G.M., Siracusa, L., and
Ruberto, G., 2008a. Effect of mother corm
dimension and sowing time on stigma yield,
daughter corms and qualitative aspects of
saffron (Crocus sativus L.) in a
Mediterranean environment. J. Sci. Food
Agric. 88, 1144-1150.

Gresta, F., Lombardo, G.M., Siracusa, L., and
Ruberto, G., 2008b. Saffron, an alternative
crop for sustainable agricultural systems: A
review. Agron. Sustain. Dev. 28, 95-112.

ISO/TS 3632., 2003. Technical Specification.
Crocus sativus L. Saffron. Ed. ISO, Geneva,
Switzerland.

Jami, N., Rahimi, A., Naghizadeh, M., and
Sedaghati, E., 2020 Investigating the use of
different levels of mycorrhiza and
vermicompost on  quantitative  and
qualitative yield of saffron (Crocus sativus
L.). Sci. Hortic. 262(27), 109027.

Jami-Alahmadi, M., Behdani, M.A., and
Akbarpour, A., 2010. Analysis of
agronomic effective factors on vyield of
saffron  agroecosystems in  Southern
Khorassan. Acta Hortic. 850, 123-129.

Kafi, M., Rashed Mohassel, M.H., Koocheki, A.,
and Mollafilabi, A., 2002. Saffron,
Production and Processing. Zaban va Adab
Press, Iran. 276 pp. [in Persian].

Khademi, K., Sepahvand, A., Siahmansour, R.,
Mohammadian, A., and Ahmadi, S. 2014.
Study of saffron yield in dry land farming
and irrigated conditions in a period of six
years in the city of Khorramabad Province.
Journal of Saffron Research 1: 110-119.
[in Persian with English Summary].

Khan, M.A., Naseer, S., Nagoo, S., and Nehvi,
F.A., 2011. Behaviour of saffron (Crocus
sativus L.) corms for daughter corm
production. J. Phytol. 3, 47-49.

Khorramdel, S., Eskandari Nasrabadi, S., and
Mahmoodi, G., 2015. Evaluation of mother
corm weights and foliar fertilizer levels on
saffron (Crocus sativus L.) growth and
yield components. J. Appl. Res. Med.
Aromat. Plants. 2, 9-14.

Khorramdel, S., Rezvani Moghaddam, P., and
Ghafori, A., 2018. Economic evaluation of
agroecosystem services of saffron in the
Khorasan Razavi province. Saffron Agron.
& Technol. 6(1), 73-89. [in Persian with
English Summary].

Koocheki, A., 2018. Agro-ecological aspects of
saffron  production with a holistic
approach. In: Fifth National Conference on
Saffron, November  14-15, Torbat-
Heydarieh, Iran. [in Persian with English
Summary].

Koocheki, A., and Khajeh-Hosseini, M., 2020.
Saffron Science, Technology and Health. 1*
Edition Woodhead Publishing. 580 pp.

Koocheki, A., and Seyyedi, S.M., 2015a.
Phonological stages and formation of
replacement corms of saffron (Crocus
sativus L.) during growing period. J.



W ool (g 5loand Lol ,d 53 Ol ie ) iS Slos gas 5 an 5 8 3 Shee b5, 0L 5 So o8

Saffron Res. 3(2), 134-154. [in Persian with
English Summary].

Koocheki, A., and Seyyedi, S.M., 2015b.
Relationship ~ between  nitrogen  and
phosphorus use efficiency in saffron

(Crocus sativus L.) as affected by mother
corm size and fertilization. Ind. Crops
Prod. 71, 128-137.

Koocheki, A., and Seyyedi, S.M., 2016a. Effects
of corm size, organic fertilizers, Fe-EDTA
and Zn-EDTA foliar application on
nitrogen and phosphorus uptake of saffron
(Crocus sativus L.) in a calcareous soil
under greenhouse conditions. Notulae
Scientia Biologicae. 8, 461-467.

Koocheki, A., and Seyyedi, S.M., 2016b. Effects
of different water supply and corm planting
density on crocin, picrocrocin and safranal,
nitrogen uptake and water use efficiency of
saffron grown in semi-arid region. Not. Sci.
Biol. 8, 334-341.

Koocheki, A., Jahani, M., Tabrizi, L., and
Mohammad Abadi, AA, 2011.
Investigation on the effect of biofertilizer,
chemical fertilizer and plant density on
yield and corm criteria of saffron (Crocus
sativus L.) J. Soil and Water. 25(1), 196—
206. [in Persian with English Summary].

Koocheki, A., Nassiri, M., Alizadeh, A., and
Ganjali, A., 2010. Modelling the impact of
climate change on flowering behaviour of
Saffron (Crocus sativus L.). Iran. J. Field
Crops Res. 7, 583-594. [in Persian with
English Summary].

Koocheki, A., Rezvani Moghaddam, P., and
Seyyedi, S.M., 2019. Saffron-
pumpkin/watermelon: A clean and
sustainable  strategy for increasing
economic land equivalent ratio under
limited irrigation. J. Cleaner Prod. (208),
1327-1338.

Koocheki, A., Seyyedi, S.M., and Gharaei, S.,
2016Db. Evaluation of the effects of saffron—
cumin intercropping on growth, quality and
land equivalent ratio under semi-arid
conditions. Sci. Hortic. 201, 190-198.

Koocheki, A., Seyyedi, S.M., and Jamshid Eyni,
M., 2014. Irrigation levels and dense
planting affect flower yield and phosphorus
concentration of saffron corms under semi-
arid region of Mashhad, Northeast Iran.
Sci. Hortic. 180, 147-155.

Kumar, R., Singh, V., Devi, K., Sharma, M.,
Singh, M.K., and Ahuja, P.S., 2009. State of

art of saffron (Crocus sativus L.)
agronomy: A comprehensive review. Food
Rev. Int. 25, 44-85.

Lage, M., and Cantrell, C.L.,, 20009.
Quantification of saffron (Crocus sativus
L.) metabolites crocins, picrocrocin and
safranal for quality determination of the
spice grown under different environmental
Moroccan conditions. Sci. Hortic. 121,
366-373.

McGimpsey, J.A., Douglas, M.H., and Wallace,
AR., 1997. Evaluation of saffron (Crocus
sativus L.) production in New Zealand.
New Zeal. J. Crop Hort. Sci. 25, 159-168.

Moallem Banhangi, F., Rezvani Moghaddam,
P., Asadi, G.A., and Khorramdel, S., 2019.
Effects of different amounts of corms and
planting depths of corms on flower and
corm yield of saffron (Crocus sativus L.). J.
Saffron Agron. & Technol. 7(1), 55-67. [in
Persian with English Summary].

Molina, R.V., Valero, M., Navarro, Y., Garcia,
L.A., and Guardiola, J.L., 2005a. Low
temperature storage of corms extends the
flowering season of saffron (Crocus sativus
L.). J. Hortic. Sci. Biotechnol. 80, 319-326.

Molina, R.V., Valero, M., Navarro, Y., Garcia-
Luis, A., and Guardiola, J.L., 2004. The
effect of time of corm lifting and duration of
incubation at inductive temperature on
flowering in the saffron plant (Crocus
sativus L.). Sci. Hortic. 103, 79-91.

Molina, R.V., Valero, M., Navarro, Y.,
Guardiola, J.L., and Garcia-Luis, A,
2005b. Temperature effects on flower
formation in saffron (Crocus sativus L.).
Sci. Hortic. 103, 361-379.

Mollafilabi, A., Koocheki, A., Rezvani
Moghaddam, P., and Nassiri Mahalati, M.,
2015. Investigation on the effect of location
and field age on yield and frequency of
different corm weights of saffron (Crocus
sativus L.). Iran. J. Field Crops Res. 12,
605-612. [In Persian with English
Summary].

Murungu, F.S., Chiduza, C., Muchaonyerwa, P.,
and Mnkeni, P.N.S., 2011. Mulch effects on
soil moisture and nitrogen, weed growth
and irrigated maize productivity in a warm-
temperate climate of South Africa. Soil &
Till. Res. 112, 58-65.

Nassiri Mahallati, M., Koocheki, A., Amin
Ghafouri, A., and Mahluji Rad, M., 2015.
Optimizing corm size and density in saffron


http://saffron.torbath.ac.ir/?_action=article&au=275006&_au=Ffatemeh++Moallem+Banhangi
http://saffron.torbath.ac.ir/?_action=article&au=44274&_au=Parviz++Rezvani+Moghaddam
http://saffron.torbath.ac.ir/?_action=article&au=59415&_au=Ghorban+Ali++Asadi
http://saffron.torbath.ac.ir/?_action=article&au=67402&_au=Surur++Khorramdel

VEer Okl 5 5l edyl opleds tr-eiv\ale-c()\}é.cj Sl s 4 i MY

(Crocus sativus L.) cultivation by central
composite design. J. Saffron Agron. &
Technol. 3, 161-177. [in Persian with
English Summary].

Negbi, M., Dagan, B., Dror, A., and Basker, D.,
1989. Growth, flowering, vegetative
reproduction and dormancy in the saffron
crocus (Crocus sativus L.). Isr. J. Bot. 38,
95-113.

Nehvi, F.A., and Yasmin, S., 2017. Advance in
saffron research for integrated
development of saffron in Kashmir, India.
Acta Hortic. 1184(9), 63-68.

Nehvi, F.A., Khan, M.A,, and Lone, A.A., 2010.
Impact of microbial inoculation on growth
and yield of saffron in Kashmir. Acta
Horticulturae. 850, 171-174.

Nehvi, F.A., Lone, A.A., Allai, B.A., and Yasmin,
S., 2010. Impact of climate change on
saffron industry of Jammu and Kashmir. J.
Crop Improv. 37, 203-205.

Plessner, O., Negbi, M., Ziv, M., and Basker, D.,
1989. Effects of temperature on the
flowering of saffron crocus (Crocus sativus
L.): induction of hysteranthy. Isr. J. Bot. 38,
1-7.

Poggi, L.M., Portela, A.J., Pontin, M.A., and
Molina, R.V., 2010. Corm size and
incubation effects on time to flowering and
threads vyield and quality in saffron
production in Argentina. Acta Hort. 850,
193-198.

Rahimi Daghi, S., Mahmoodi, S., Bakhshi, M.R.,
and Sayyari, M.H., 2015. The effects of
farm age and region type on stigma yield
and soil chemical properties of saffron
farms in Birjand county. J. Saffron Res. 3,
1-17. [in Persian with English Summary].

Renau-Morata, B., Nebauer, S.G., Sanchez, M.,
and Molina, R.V., 2012. Effect of corm size,
water stress and cultivation conditions on
photosynthesis and biomass partitioning
during the vegetative growth of saffron
(Crocus sativus L.). Ind. Crops Prod. 39,
40-46.

Rezvani Moghaddam, P., Khorramdel, S., and
Mollafilabi, A., 2015. Evaluation of soil
physical and chemical characteristics
impacts on morphological criteria and
yield of saffron (Crocus sativus L.). J.
Saffron Res. 3(2), 188-203. [in Persian with
English Summary].

Rezvani Moghaddam, P.,
Shabahang, J., and

Khorramdel, S.,
Afsaneh  Amin

Ghafouri, A., 2013a. Evaluation of planting
method, corm weight and density effects on
growth characteristics and yield of saffron
(Crocus sativus L.). J. Agroecol. 3(1), 52-
68. [in Persian with English Summary].

Rezvani Moghaddam, P., Koocheki, A,
Molafilabi, A., and Seyyedi, M., 2013b. The
effects of different levels of applied wheat
straw in different dates on saffron (Crocus
sativus L.) daughter corms and flower
initiation criteria in the second year. J.
Saffron Agron. & Technol. 1, 55-70. [in
Persian with English Summary].

Rezvani-Moghaddam, P., 2020. Ecophysiology
of saffron. In: A. Koocheki and M. Khajeh-
Hosseini  (Eds.).  Saffron:  Science,
Technology and Health. Elsevier Inc. p.
119-137.

Sabina, N., Nehvi, F.A., Igbal, A.M., Daron, A.,
Gowhar, A., and Nagoo, S., 2012. Effect of
organic and inorganic sources of fertilizers
on growth and yield of saffron (Crocus
sativus L.). 4" International Saffron
Symposium. Kashmir, India, October 22-
25.

Seyyedi, S.M., and Rezvani Moghaddam P.,
2020. Proposed program for
standardization of saffron corms: Obstacles
and solutions. J. Saffron Agron. & Technol.
7, 457-479. [in Persian with English
Summary].

Seyyedi, S.M., Ebrahimian, E., and Rezaei-
Chiyaneh, E., 2018. Saffron daughter
corms formation, nitrogen and
phosphorous uptake in response to low
planting  density, sampling  rounds,
vermicompost and mineral fertilizers.
Comm. Soil Sci. Plant Anal. 49(5), 585—
603.

Shabahang, J., Khorramdel, S., Amin Ghafori,
A., and Gheshm, R., 2013. Effects on
management of crop residues and cover
crop planting on density and population of
weeds and agronomical characteristics of
saffron (Crocus sativus L.). J. Saffron Res.
1, 57-72. [in Persian with English
Summary].

Shahnoushi, N., Abolhassani, L., Kavakebi, V.,
Reed, M., and Saghaian, S., 2020.
Economic analysis of saffron production.
In: A. Koocheki and M. Khajeh-Hosseini
(Eds.). Saffron: Science, Technology and
Health. Elsevier Inc. p. 337-356.



W ods (giland Lol 53 Olie ) aS Slo gas s av s 5 5 Shae o3 0L e 5 S5 58

Srivastava, R., Ahmed, H., Dixit, R.K.,
Dharamveer Saraf, S.A., 2010. Crocus
sativus L.. A comprehensive review.
Pharmacogn. Rev. 4, 200-208.

Tammaro, F., 1999. Saffron (Crocus sativus L.)
in Italy. In: Negbi, M. (Ed.), Saffron:
Crocus sativus L. Harwood Academic
Publishers, Amsterdam, pp. 53-61.

Verma, M.K., Ahmad, A., and Verma, R.K.,
2008. Influence of Farm Yard Manure,
corm weight and planting density on
vegetative propagation of saffron. In:
Nehvi, F.A., Wain, S.A. (Eds.) saffron
production in Jammu and Kashmir, pp.
163-169. Directorate  of  Extension
Education. SKUAST-K. India.

Wang, Z. G, Jin, X., Bao, X.G,, Li, X.F., Zhao,
J.H., Sun, J.H., Christie, P., and Li, L.,
2014. Intercropping enhances productivity
and maintains the most soil fertility
properties relative to sole cropping. PLoS
ONE. 9(12), e113984.

Yarami, N., Kamgar-Haghighi, A.A., Sepaskhah,
AR., and Zand-Parsa, S., 2011.
Determination of the potential
evapotranspiration and crop coefficient for

saffron using a water-balance lysimeter.
Arch. Agron. Soil Sci. 57, 727-740.

Yau, S.K., Nimah, M., and Toufeili, 1., 2006.

Yield and quality of red stigmas from

different saffron strains at contrasting

Mediterranean sites. Exp. Agric. 42, 399—

409.

W., Chai, Q., Guo, Y., Feng, F., Zhao, C.,

Yu, A., Liu, C., Fan, Z., Hu, F., and Chen,

G., 2017. Reducing carbon emissions and

enhancing crop productivity through strip

intercropping with improved agricultural
practices in an arid area. J. Clean. Prod.

166, 197-208.

Zarinkamar, F., Tajik, S., and Soleimanpour, S.,
2011. Effects of altitude on anatomy and
concentration of crocin, picrocrocin and
safranal in Crocus sativus L. Aust. J. Crop
Sci. 5, 831-838.

Emam, V., Khojasteh Eghbal, M., Sheykh Lar,
M.M., Noor Khalaj, K., Paknejad, F., and
Roham, B., 2012. The effect of planting
density and different nitrogen and phosphor
application rates on saffron yield. J. Basic.
Appl. Sci. Res. 2(3), 2400-2404.

Yin



Journal of Saffron Research (semi-annual)
Vol.9, No.1, Spring & Summer, 2021
p. 95-114 University of Birjand
http://dx.doi.org/10.22077/jsr.2020.3679.1138

Original Article:

Evaluation of Corm and Flower Yield and Quality of Saffron on Simulated
on Farm Trials

Alireza Koocheki'", Sorur Khorramdel?, Javad Shabahang?
1. Professor, Department of Agrotecnology, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran
2. Associate Professor, Department of Agrotecnology, Faculty of Agriculture, Ferdowsi University of
Mashhad, Iran
3. PhD, Department of Agrotecnology, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran
*Corresponding Author Email: akooch@um.ac.ir

Received 3 September 2020; Accepted 8 December 2020

Abstract

In this study, the effects of agronomic management such as crop residue, corm density and planting depth
on flower and daughter corm criteria and quality of saffron under on-farm trials at the Organic Field,
Ferdowsi University of Mashhad during two growing seasons of 2018-2019 and 2019-2020 were evaluated
as strip plot based on a randomized complete block design with three replications. Treatments were crop
residue (0 and 6 tons of wheat straw per ha), corm density (10, 20 and 30 t.ha') and planting depth (8 and
15 cm). Studied criteria were flower numbers per area, fresh flower yield, dried stigma yield, total weight
of daughter corms, total number of daughter corms, daughter corm diameter, mean weight of daughter
corm and quality (such as picrocrocin, safranal and crocin). Results showed that the simple effects of crop
residue, corm density and planting depth were significant on flower yield, growth and daughter corm
yield of saffron in the second year (p<0.05). The simple and interaction effects of these factors were not
significant on quality (including picrocrocin, safranal and crocin contents). Crop residue application were
significantly (p<0.05) enhanced the flower number, dried weight of stigma, dried weight of daughter
corms and number of daughter corms per m? up to 15, 18, 15 and 3 percent compared with control,
respectively. The highest flower number, dried weight of stigma, dried weight of daughter corms and
number of daughter corms were observed with 20 ton corms per ha with 326.41 flowers.m?, 410.18 mg.m-
2,1042.66 g.m and 140.17 daughter corms.m, respectively. Increasing planting depth from 8 to 15 cm
significantly (p<0.05) improved flower number, dried weight of stigma, dried weight of daughter corms
and number of daughter corms per m? up to 11, 15, 45 and 2 percent compared with control, respectively.
In general, it can be concluded that agronomic management such as crop residue application, increasing
planting depth (up to 15 cm) and corm dense planting (up to 20 t.ha') may be consider as a suitable
cropping approaches for sustainable production and improvement of flower yield and daughter corm
yield in saffron production systems.

Keywords: Crop residue, Corm density, Planting depth, Sustainable production


mailto:akooch@um.ac.ir

