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Extended Abstract

Introduction: Nutrition management in saffron cultivation is one of the important
issues in the production of this valuable product. Studies have shown that the use of
bio-fertilizers and nano-fertilizers can be effective in reducing the inhibitory effects of
drought and salinity stress. Also nano-fertilizers have high consumption efficiency and
can optimally release their nutrients at a suitable point in the root growth area. The
tendency of saffron to grow in a dry climate has caused the cultivation of this plant to
expand in the eastern lands of the country. Meanwhile, the lands in the east of the
country often face drought and salinity problems due to low and scattered rainfall.
Thus, present study was performed to investigate the effects of salinity levels, bio-
fertilizer and nano-fertilizer of Fe on yield and physiological characteristics of saffron.

Materials and Methods: Present study was performed in a farm that located in Torbat
Heydarieh city, in 2018-2019. The experiment was conducted as factorial layout based
on a randomized complete block design with three replications and analyzed by
combined analysis in location (salinity). Bio-fertilizer was applied at four levels of zero,
500, 1000 and 1500 kg ha* and nano particles of Fe was applied at two levels of non-
used and application of four liters per hectare. These factors were investigated in two
locations with different irrigation salinity (2.29 and 4.49 dS m™).

Results and Discussion: The results showed that there was the highest value for dry
weight of stigma in irrigation conditions with salinity of 2.29 dS m™. In this trait, under
the conditions of irrigation with salinity of 2.29 dS m™, there was no significant
difference between the application and non-application levels of nano-fertilizer of Fe;
However, in the conditions of irrigation with salinity of 4.49 dS m™, the application of
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nano-fertilizer of Fe compared to non-application, caused a significant increase of
32.8% for dry weight of stigma. Comparison of mean for triple interaction showed that
in irrigation conditions with salinity of 4.49 dS m™ and in all levels of bio-fertilizer, the
application of nano-fertilizer of Fe compared to control increased the amount of
chlorophyll b and RWC, significantly. At both salinity levels of 2.29 and 4.49 dS m™,
by increasing amounts of bio-fertilizer, the amount of carotenoids significantly
increased. Also, at both salinity levels of 2.29 and 4.49 dS m™ and all levels of bio-
fertilizer, the application of Fe nano-fertilizer significantly increased carotenoids
compared to conditions of non-application. In irrigation conditions with salinity of 4.49
dS m™ and at levels of zero and 500 kg ha™* of bio-fertilizer, the application of Fe nano-
fertilizer prevented increasing of proline, significantly and prevented the occurrence of
more electrolyte leakage.

Conclusion: In the present research, increasing the salinity from 2.29 to 4.49 dS m*
caused a significant decrease in dry weight of saffron stigma. However, in the
conditions of applying irrigation with a salinity of 4.49 dS m, the application of iron
nano-fertilizer caused a significant increase in dry weight of stigma compared to its
non-application. With increasing amounts of bio-fertilizer in both irrigation conditions,
the amount of chlorophyll a also increased. In addition, in irrigation conditions with a
salinity of 49.4 dS m™ and at all levels of bio-fertilizer, the application of iron nano-
fertilizer significantly increased the amount of chlorophyll b and RWC, compared to
the conditions without its application. Also, in irrigation conditions with salinity of 4.49
dS m™ and at the levels of zero and 500 kg ha™* of bio-fertilizer, the application of iron
nano-fertilizer significantly prevented the increase of proline and in the same conditions
and at all levels of bio-fertilizer, it prevented to do more electrolytes leakage. Based on
these results, in order to achieve higher yields in saffron cultivation, irrigation with less
saline water is recommended and in case of irrigation with salinity of more than 4.2 dS
mt in saffron cultivation, the use of iron and bio-fertilizers is recommended to improve
the physiological characteristics.
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ety hed i oS el 0SS Seesen al sl ol
KO  P0Os N ocC Ca S Humic Acid  Amino Acid
(ppm)  (ppm) (%) (%) %) (%) (%) (%)
1 1 3 16 3 15 10 0.50




\FeY QWU)J\«L\ e)la.i: AR ﬂ#tb‘ﬁjéuﬁj};ﬁfﬁv‘?

(yiogiilas + =¥+ Bos) Glo3T plol Jomo S wloogas ¥ Jgax
Table 2. Soil characteristics of the test site (depth 0-30 cm).

wl-hb . 5359 )S T N
; R P e e oo S e ome Pl mpeterdS
R e T T 5 el Fe Zn Na Cu Mn Ca+Mg
H 2 i
comy | eem) Gem) TORN DS opm) ppm)  (ppm) () (ppm)  (meqlic?)

8.58 7.94 265 114 0.038 0492 364 062 403 034 204 215

Seosisis)l5 eizen 5 D 5 @ sladids) I (e
oBiws 3l eoletwl L oley pler jo 58 LS,
Sad s (Wellburn, 1994) e gusg Sl
5 o Oy N S odden Ol o
Ll o,g0 (Bates etal., 1973) o, Ken
Minitab l580s 5 5l eolawl b osls o g 432
- e B Bl s, 4 Lol dglie 517
sy Syt s Wl plxil (FLSD) sus cliblns s
20,5 oolawl EXCel Sl580s 5 51 55 b loges

a5 8 JSlos
D s Sla ol 555 S 5 g5t i S
Ot oS sk (V Jgaz) ab o sme (lyee;
YIVA 6,90 b s kol Jlee!l slajless yo aINS & Shae
Sl g op) pae lulid o je p edesjowd
s g 08,5 sanlie LS jo ol 095 ol o) le>
VY 5l o 4 aIS 0 Slae a5 090 jleud g0 ol o
AN 5o ;500 jlod 93 )0 ey @iy S )0 05
2 Jeox) 30 @y e 3 05 NFY ) S
2 oietiems VIV 65 b syl Jlasl Lyl
el 358 5l 0 p)lS pas 5 08 ko oy
De>g ol b cldlas 0929 (5 lo sie ST Jas oyl
2 oot TR (6598 b g kol Jloel Ll 5o
Ol ol pae b avslie jo ool 555 6L o p)l5 (xe
AN 5 Sloe (g0, YY/A 5 o soe iulidl el
5% 5 A3 Shoe o eS (F Jguz) ws S (e
5 e p oebersewd FIF 608 b oylol Llys
20 48 6laigS 4 .o enalive (4ol 055 gl o 45 pue
By o ;0 a5 N a4 g @S o Sles Gl oyl
as ol ylis yols gadod gl (F Jguz) aww ) o2
208 ey dDS o Slee o g (ralS o

wie) b5 culsy oloy w5 (A5 £94 L
38kes 5 syslanzr Ole oS (o LT sl
Sy ooy pled y0 w35 (5pSoslul T NS
S gololaz 5l eolasl L RWC) Sy O (o
039 S50l g gy 31 &bl gy SIS ol 5
Lyls) celw Y Cow a ol o ol ol S84 ol 5
039 e s LNl A s ez gles 5 (S
Ol olSle A2 13 YO) | S (59 e 5 L
dwloee ) doles 3l oolainl b (Cele YT Coe o
(Ritchie & Neguyen, 1990) ws,5

) doleo

(5 Oj9 —Sa3 (59 ) bl (9 —Sas 5j9) ) - -

S s Sasb lgie =

Sp S (EL) bodg s8I ciss 6,5 ojlul g
Solas sl &S a5l sl anwys Ll s>
b Vo LS dlais Gyl Sl 0 5 ad Sl
d o35 18 g el pead phai g O
JEVOREIR WP RVE CHE | BUPIPXIRSCRNCIFS I ) QIR
-ojlail e ECT olSitws 5l oolaal b 1 adgl cuis
et e S0l e lite 4y (EC1) 0305 (g S
Sas & beigas Jsbo Fyo 51 55 oy 1S S
Ve glos g 5L VY Lad L) ISl o ands Yo
aiges oyl 5l o o ools 1,8 (o il a0
YF 5l o g ool Jate oKiule;l lare 4 loaxe
2 00,5 5okl (ECo) Wil ol oot el
Y asles 3 ooliiul b lacols oSl et ao s Culs

(Blumetal., 2001) o awlxo

EC1

0f = —= .
EL% = 5es < 100 ¥ aoles

! Relative Water Content
2 Electrolyte Leakage
3 Electrical Conductivity



e S50 Shes 5 nT O3 b st 35S (bl OT S 36 101, 5 0L,V

Veoa a5l el oS gl Spas Gl L g 8l
Gologre ok 3 AN o Slee LS o 6,55l
Sahabi, ) oo Koo ctwgh ;00,5 lan il
S5 2 S 2 sl w6 o) b 55 2017
Sebl sex als 155 o (olyhe) 60 Slae Sliogas
Lyls jo oluaey AN o Slae (p in a5 clls
She g Sl el censs JolS 05 b Jelre
(Baghaee & Maleki Farahani, 2013) s
Olyaey Sz a8 Slos (9 5YL a5 Wdged Lo
S yo ol EMSTHL p,5elS Ve 08 Ll o
2 oodle a5 Wo S 555 eimmen Lyl el casns
gt e Ll Yeisl YL o Sles Jgar
039 b @i als s ol i Ol 5l ak

85 A g o g il g VU

o0 FIFA 608 b ylal Jlosl Laylys o a8 s
poe b anglio jo (521 355 93l 95 (e ten
S5 2 1y Gop hie Sl gloslal b gl 0 p)l8
ool 4l 4 asgi Lol Lnals oylae; S o Slee
Sl sacS clblas> LsLQU"j"ﬁ)" L5>J" )L.>Lw )
~wmpl e g Al jpas S gladlis g
@ bgemnd ST pgw Hezmed  SlawS] T sla
13 «(Kafi et al., 2018) wiS' oo Jos ,5:5BsS lgie
T R U R I B
Ol 00 ol Caglie Gl 0 Wl oo (580
Rezazi et al., ) ;J,Kee 5 5515, ail fge i
S 2 o2l 355§ il euyn b 5 (2010
395 ol 05 L as asils bl liacy o Slee
Ol sl cme ysh lyacs ADS o Slee oyl

RUSSTIRES U PRI VPRSI PERTIRVI LR PRCINE R I SRPE-BT [ EVIRNCT IV (P PRVEE S0 gy PRES
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Table 5. Mean comparisons for interaction of salinity, bio-fertilizer and nano-fertilizer of Fe on
RW(C, chlorophyll b, carotenoids, proline and electrolyte leakage of saffron.
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Salinity fertilizer Fe RWC (Mg gFWY)  (ug gFW™) .

(ghal) i %) (Mg gFW) " (%)
0 0 853d  0.0136f 0.563 f 18.6 ef 1991
4 843e  0.0130g 0.543 g 196¢ 189
500 0 853d  0.0143e 0.586 e 19.6¢ 17.9k
Sia p eietseges VIV 4 863c  0.0150d 0.610d 19.6¢ 17.8k
229 dS mt 1000 0 87.3b  0.0160c 0.653 ¢ 17.6 fg 17.11
4 873b  0.0160¢ 0.653 ¢ 17.6 fg 17.11
1500 0 89.la  0.0166b 0.676 b 17.6 g 17.11
4 89.3a  0.0176a 0.697a 16.6 g 158 m
0 0 7031 0.0093 | 0.360 m 340a 319a
4 713k 0.0103k 0.416 k 316b 309b
T 500 0 72.3] 0.0093 | 0.386 | 306b 29.0¢
TS 4 723j  0.0100k 0.410k 286¢ 27.8d
4.49dSm 1000 0 7537  0.0110] 0.453 j 273¢ 27.1e
4 763h  0.0116] 0.476 i 276¢ 26.8 f
1500 0 7769  0.0123h 0.503 h 25.6d 258
4 783f  0.0133fg 0543 g 24.6d 25.0 h
LSD 0.05 - - 0.528 0.0001 0.008 1.12 0.334
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Means that have at least one letter in common, do not have significant difference at 5% probability level based on FLSD test.
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Fig 1. Mean comparisons of interaction of salinity and bio-fertilizer on chlorophyll a of saffron.
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Means that have at least one letter in common, do not have significant difference at 5% probability level based on FLSD test. (LSD
0.05=0.010).
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Fig 2. Mean comparisons of interaction of bio-fertilizer and nano-fertilizer of Fe on chlorophyll a
of saffron.
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Means that have at least one letter in common, do not have significant difference at 5% probability level based on FLSD test (LSD
0.05=0.010).
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