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Figure 1- Steps of daughter corms formation (Koocheki et al., 2014c).
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a: Mother corm weight (11.93 g) in planting time (1 July), b: Mother corm in end of the first growing season (1 June), c: 9 Daughter
corms of saffron (average weight per corms: 1.71 g) in 1 June.
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1- Nitrogen use efficiency (NUE)
2- Nitrogen acquisition (uptake) efficiency (NAE)
3- Nitrogen utilization efficiency (NUTE)
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Table 1- Interaction effects of fertilizer sources and mother corm size on uptake and use efficiency of nitrogen in saffron
(Koocheki et al., 2016)
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Table 2- Nitrogen concentration in saffron organs (Koocheki et al., 2015)

O chale
Nitrogen concentration (g. kg™)

S5 glady
Replacement corms

pSYL N pSALYN
01-4g 41-89

9.69 11.93

£S5 A e slon Pl
Over8g Aerial part
13.01 11.56

ol o323 55y ) b Sl 5 (1 Jpie) ad
Olyis do ay G (olyie; oS (g Cudef > 4 il
Kumar et al., 2009; Gresta et al., ) oLS (glo, .53 plol
PLS slepll G sy ats ol 5 (2008
o= {Koocheki et al., 2015b; Bertheloot et al., 2008)

JS=25 L g s0le B2 9y Fowsliol Cobye o
yome g3 &S A3l oy Jad pa (SbL Jolye 3 boaty
Lady ol ) (lad) i Sl pas b g 43y ials
.(Koocheki et al., 2015) 53 5 .
25 WOF) alsn plul 3 (g clale ()39 5ol

5 bwgle (35 ladiy > (g clalé 4 o (p)S oS



AV ol 50 phd 9 (33950 Bpan T 4 gl (B

dlo diz cunlo 4y av55 4 .(al., 2011; 2012; 2014a; 2014b
-5 e A > 58 5 (o)) lalyd 53 olyde ol
bl 3 ojag dn olS 3)Sles al3dl )5 (15 5 cuis
oS bgy o=l sl (Koocheki et al., 2014a) ol
0509 4o awme wlie jledlawl SIS (a8l )3 Kl e
OhbSes 5 (Sos5 @l b il J5e js (950
Ol «eslS oS, il 8l L (Koocheki et al., 2015)
J5 5 wlep plul daas S ccudyd (g8 slady ;> 59
Oriped i (il Bl (Rl (b re yob 4 &5
aom 3 |y fgris Bpae LSy i LI (I
gl odblie CullS WSy il 38l
5 2ia QLS Rl Gl 5 s 55e Jele 55 )L
J(Koocheki et al., 2015) a_sb o lyaej 13 5950 B jpuno
5 O ple Llpd b awglie 3 olS & Ol 35 e Jlee!
ol ladiyy Ay Suyo0 4 orie 4SSl peud gl (15 L
SLl oiarts Jold (ohis jolie juin do cae
DA 4 (9 panasS mre Gl Gl (e 095 oo
Koocheki ) 13l azsly JUis & 1) (olae; sloasy) (o) 525
Jolss g iy opo0 b 505 Sl 4 (et al., 2014b; 2015
G ol ol ol Jis ar g adyy (5w 50 ofg 4 olS
Span g ol LS Sl gt Wil olie ol
Salvagiotti et al., 2009; Lea & ) 1L o (]38l 55 59,0
Koocheki ) -, Ken g Soo8 Lisly opl )5 .(Azevedo, 2006
ol zokaiw wyp olaie 4y a5 (cladlllas > (et al., 2015
may 3y Slas 5 4y (e 2l b sy Ve g VO &)
Spae 2l e QL (p e wioly pbsl (lyie; (o
o Sl 20 )3 YO (ol Lyl )3 1) 595l sl
Avges IS g S > (St 5 S ) oS

S\NPREY

0y bl )3 g Jiiie (o) j slaplil 4 glon clapls
odlawl 30 [0 das Jnad 53 olS 0ylgd My s B 2o
2 ke Olye an Slgs oo Jl ol ot )3 20,5 )18
olies 2las plasl o (g is cdale 39yl b blS)|
Dgd 48)S Hlai 5 Cud )y g bawgie (650 (sladl 4 S
9 LS Ay S 28 )3 (gt She i byl ol
I3 45T 5,00 e slaa 3 3290 slaalye (1 Jleb
.(Chaji etal., 2013) cusl 43 5

39 50 sy blpd 5 Glde olS dlle wix 43 cunle
P 03958 Spas g o QLI GRIEl Caa > e ol
plislohag 4 g (2lon i 500 Sl 4 bl ploj (b
gy Jb Jlw dn Cond Jlo o 33 olyde; olS (e
Kumar et al., 2009; Koocheki et al., 2014 ) ub o (5 i
S i Mg 5 A5, el lsn slaplil a3, 3 (b
UlF Slgioo ddy) s (058 Cold 2 9 550 la
25l wolyd 1y oS by SB 1 gyt ol b 4 e
> {(Koocheki et al., 2015) )l Sen § (S55S s sl
L O5s, oo Olyee o Jl 53 355 5,8 pde Ll 2
a5l pas g Jsl Il o wlie Ll 2 51 5YL ds s £
b 2 Sl a8 55 g dloye 65y S
A ) 9 (Kumar et al., 2009) lyacj ceely; o olo;
Foroughifar & Poor-Kasmani, ) S15 jislws ials
b 3 035 i IS Ll s %5 5l 55 (2002
A e

cue =i @ Jelse nare ) 58 cutS oo N
Koocheki et ) sl o 595w Bpas g wds o5 ilsal
= S oS yolwl ys 0 4 lyae 5 cuis” (al., 2015
2 st glad s s Slas iolidl p ogMe Wlgs o €oSTy5
Koocheki et ) uiS™ s Kl 1y olS 5)lub alg cdaw sslg



IWAD bl ¥ oylads F alr eyl pie ) 559l g celyj agpti AY

GRS} 3 Bjare Cadldp padll g B pan I a5 il 5 @bl flie 1Y Jge
Table 3- Interaction effects of irrigation and harvest on nitrogen uptake efficiency, nitrogen use efficiency and nitrogen
harvest index of saffron (Koocheki et al., 2015)
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Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level using Duncan's Multiple Rang Test.
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Figure 2- Relation between (A) nitrogen (N) and phosphorus (P) concentration in total daughter corms and (B) N harvest
index and phosphorus (P) harvest index in saffron (Koocheki & Seyyedi, 2015b).
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Abstract

Saffron (Crocus sativus L.) is an annual plant from a biological aspect, but it has a perennial cycle
in the field conditions. Cytological impairments such as triploid and self-incompatibility mechanisms
are considered as the most important reasons for male-sterility in saffron. Therefore, saffron
reproduction is made by meristems tissues and establishment of new daughter corms which are
produced by the mother corms. During the growing season, mother corms deteriorate gradually with
increasing daughter corms growth. Each daughter corm is considered as a mother corm for
replanting in the next growing season. Duo to the life cycle of saffron as a perennial plant in the
field conditions, the gradual deterioration of mother corms during the growing season and also the
remobilization of nitrogen and phosphorus from aerial part to daughter corms at the end of each
growing season, the study of acquisition and use efficiency of nitrogen and phosphorus in saffron is
more complicated than other annual or biannual plants. Firstly, the objective of this review article is to
describe the nitrogen and phosphorus concentration in aerial parts and daughter corms in saffron. In
addition, relevant literature related to the most important strategies for improving nitrogen and
phosphorus use efficiency is reviewed. Secondly, the relationship between nitrogen and
phosphorus use efficiency in saffron is discussed.
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