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1. Surfactants
2. Electrolyte leakage
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Table 1. Soil physical and chemical characteristics in the experimental field (0-25 cm)
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1. Fisher’s Least Significant Difference
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Table 2. Analysis of variance (mean of squares) for the effects of salicylic acid and potassium nitrate as leaf
spraying on chlorophyll content and electrolyte leakage of saffron

Ol o
o 4y S a Judg,ls b Judg b5 ’ JS Jedg ks
Szt il Sl5T . <do S plorophyll Chiorophyll /0 Je894S ;
) Sy orophy Chlorophyl Total
SPAD leakage alb
reading
J5L n n n n n: n
3 29.23m 80.90m 7.807m 0.22ms 4295" 0.047ns
Block
Jl - - - - - .
vear 1 713.07 608.28 643.48 13.89 2031 3.82
Jloxssl 3 4,620 11.88™ 6.00" 0.19" 925"s 0.039"
Blockx Year
)L“"" n n ** Yl i n
6 2470 240.8™ 12.21 0.79 19887 0.023™
Treatment
Jbosled 1447 28210 1.64™ 0.106™ 10743 0.012%
Treatmentx year
s
36 20.09 51.48 1.65 0.17 3117 0.0107
Error

Ao,z 9 S Jleio] mhaw )0 o cxe 5 jlo gire pf ol 4y i g s NS
ns, ** and*: are non- significant and significant at 1 and 5% probability levels, respectively.

3 Jdg 5 cdale lhds oS C8F am g e
Lylys ol jo prwgd ol 4 (o Hlads Laylyd
) ol.;f 4 o¢)‘5 6L®A_J)Lm> w&lf G g od; oS
3 Sl al Sl 008 o s hayles
IR e i oy 3 a5 SalS ) cladlre
@ e a5 Jlge slaply 5l slacgeme (o3lel a sl
S s plp 5o GblS 5l el Joie slagy ole
» (Datetal., 1998) ol o bod e 0,5 o oo
5 S e pliie) olS (SW A5 Geeyd
J9az) g ol Jol Jlo 51 YL S Jd)lS (slgee
sl S 5 (atges | A il e £330 ol T
pes Jlo yo 1y 0e5 il as aily Jol Jlo jo oo o3k
.Slesls obds yiion oS ui,

ool (Mandal et al., 2008) ., Ken 5 Jose
oS Al prwgd 9 Sp Jdg)S lyione a5 sl
33 d9zge yolie 51 (S0) 039y slasles Lawg o) siul
5 s OO 4 bbb Gl (el Sl
s, 51 SO 595 (Lehr et al,, 1962) Ko
2 0357 A e 3 ol el Jidg)lS JSas )0 g
5 00s] Sy bt @l sl S Jds)lS slyme
Ol &g 255 Gl L& WS 418
J89,85 (l5ee 095 g0 Slml Ldg,dS (e 50 (gl e
Ced)b Lis )5 e slayesl gl (o plals e
bl .Jdiang & Huang, 2001) ¢l (juwgd
Judg kS slgime jlo sae l58l (EL-Tayeb, 2005)
G ] Sl b (S8h Jglne Ll o8 o 1, olS
wadls Jwgid g IR el (pl a5 008



WPAY Olsls 5 Sl sl oslod (o dlam (0 i Sla 2 sy 4 25 VY

20 Cadg Sl Cllis 9 Judg S glgiomn 2 by Ol 9 ol Solnadlio b (LSL Sy J1 (00l o Y Jgur

RUS
Table 3. Mean comparisons for the effects of salicylic acid and potassium nitrate as spraying on chlorophyll
content and electrolyte leakage in saffron

ol o L
) oK s e a Judg s b Judg s S I
Sl s culgydl Chlorophyll  Chlorophyll  a/b Judg s Total
Treatment Sr Electrolyte a(mg.g? b(Ma.g*  Chiorophyll Chlor(;phyll
SPAD leakage (%) FW) FW) a/b (mg.g* FW)
reading
| (els) ki 11.58* 34.792 3.59¢ 0.56¢ 6.36° 0.309?
Distilled water (Control)
ety 2 Al e Skea O 5 gga 20.15° 4.62¢ 0.53° 8.98° 0.4062
250 mg.I" Potassium nitrate
by Sl 2 S en 0 13.93° 20.43" 5,570 0.42¢ 13.65° 0.388°
500 mg.I" Potassium nitrate
peoly Sl e Sk Vs g g0 21.15 6.93% 0.39° 17.64° 0.468°
1000 mg.I Potassium nitrate
el Sl ) 2 Vsele 10 g5 570 23.040 4,28 1.08° 3.10° 0.379°

0.5 mM.I"? Salicylic acid

Sl Sobecdlo o Voo ) 15.992 20.13 4.10° 1.022 4.23¢ 0.362°
1 mM.I? Salicylic acid
sl Sl ) Vga La ¥

s T 16.402 19.01° 6.29% 0.59v¢ 10.81°¢ 0.4512
2 mM.I2 Salicylic acid
il Jus 11.85° 19.38° 1.68° 0.29° 5.79° 0.13°
First year
p> Jb 16.042 25.972 8.43° 1.282 6.57° 0.65?
Second year
F 09 FW

FW: Fresh weight
Dl ged o sme B 6l LSD (g0l bl 11 duo 0 iy Jleits] mhaws 10 S e By G Bl gl slo o Sileo gt o 40 s
*In each column, mean followed by similar letter(s) are not significantly different at 5% probability level
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Table 4. Mean comparisons for the interaction effect of salicylic acid and potassium nitrate as spraying on

chlorophyll content and electrolyte leakage in saffron during two years

ol .
g, . o addols D Judgls e JS Jedg s
38 Sl ‘;\jw oy ! Chlorophyll ~ Chlorophyll /b Judg s Total
2> Treatment <S»  Electrolyte 3 (mg.g? b(mgg™  Chiorophyll  Chlorophyll
spAD leakage FW) FW alb (mg.g* FW)
reading (%)
| (ald) ke ] 10.85"  34.17° 0.60° 0.38° 16" 0.062
Distilled water (Control)
BE| eheb A e e T gy g gg300 Q520 0.44° 1.1° 0.07°
250 mg.I"! Potassium nitrate
peely Sl 2 e S b0 gn 93 47178 2,508 0.057 50.8° 0.16°
500 mg.I"! Potassium nitrate
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Sebdls 2 2 Yoo oo 10
o 1415  18.15 0.68% 0.512 1.3 0.09
0.5 mM.I"? Salicylic acid
el Skl 2 Vpedke V906 14430 0.842 0.55° 1.5 0.112
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Sl el 2 p Vpedee V660 1690 2.58° 0.04° 64.5° 0.16°
2 mM.I"? Salicylic acid
o (eld) ki 1565  35.422 6.59% 1.342 4.9° 0.54%
Distilled water (Control)
meeliy S A e S ke VO g 900 9 oo 8.75 1.828 4.92 0.73
250 mg.I"t Potassium nitrate
peoly Sl A eSO g g5 p375 g6 0.79° 10.91° 0.61°
500 mg.I" Potassium nitrate
o | e A eSS g gm o5 gas 9.81° 0.75° 13.08° 0.68°
25 1000 mg.I** Potassium nitrate
P Sl 2 Yoo 10
e 17.88  27.92 7.88° 1.65° 4.9° 0.66%
0.5 mM.I"* Salicylic acid
el Sebedlo A Vsede) 97900 2583 7.372 1.49° 4.9° 0.612
1 mM.I*t Salicylic acid
el S 5 Voo T g7980 21112 10,010 1.14° 8.78° 0.73°
2 mM.I+ Salicylic acid
R ESL

FW: Fresh weight
Al g Hlo gixe DS (lls LSD (y5051 bl g oy 7 Jleil o ;o S ie By SO JBlas s o Sibeo g 2 0
* In each column, mean followed by similar letter(s) are not significantly different at 5% probability level.
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Table 5. Analysis of variance (mean of squares) for the effects of salicylic acid and
potassium nitrate as spraying on daughter corms of saffron

A3 b 5Ly ol AB L ly olass 58 L 5l olaai
&y 2ileo @il azye  FeEle ¥l pegile Y-Y e gl Y-
S.0.V. df Corms number in Corms number ~ Corms number
category of more in category of in category of
than 3cm 2-3cm diameter  1-2 cm diameter
<ok 3 2.208" 17.33" 0.92m
Block
Ju 1 111.46™ 68.64" 1179.45™
Year
JloeSsl 3 2.208" 13.40% 115.31"
Blockx Year
Sord 6 3.16™ 7.201s 103.28"
Treatment
Jlo e 6 1,53 23.98" 33.28"
Treatmentx Year
> 36 3.19 12,55 33.12
Error

Aoy iy 5 S Jledzl a5 s gine g IS gy oS 5 4y i
ns, ** and*: are non- significant and significant at 1 and 5% probability levels, respectively.

alol.b Jeus
Table 5. Continued

o j‘:j ST T T
Sl e @olil 4z Corms number in o 67
S.0.V. df catedory of less Number of Mean diameter
tf?arﬁy 1em corms per of daughter
di plant corm
iameter
<ok 3 68.69" 81.92 7.56M
Block
Ju 1 171.50° 3379.02" 16.24"
Year
Jroxssl 3 122.02" 448.07" 5.33ns
Blockx Year
Sest 6 60.64" 126.48™ 20.67"
Treatment
Joootes 6 60.92" 78,391 5.63"
Treatmentx Year
> 36 31.84 55.30 4.49
Error

Beoys gy 5 SO Jlaim mlaw )0 lo gire g Sl pae né o 5 Ay
ns, ** and*: are non significant and significant at 1 and 5% probability levels, respectively.

s NS
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Table 6. Mean comparisons for the effects of salicylic acid and potassium nitrate as spraying on
daughter corms traits of saffron

S8 by olaxy Y-Y ki b Lo olass V-V s b Ly olows
o sl ¥ 51 5855 Foile Foile
Treatment Corms number in Corms number in Corms number in
category of more category of 2-3cm category of 1-2 cm
than 3cm per plant diameter per plant diameter per plant
o (ely) ki 0.37 1.7 2.425
Distilled water (Control)
ety Sl S g 7 e YO 0.45° 1.65° 2.370
250 mg.I™t Potassium nitrate
ety Sl S g 7 s B¢ 0.4° 1.85° 2,52
500 mg.I" Potassium nitrate
iy S el oSl Ve 0.5° 212 3.82°
1000 mg.I Potassium nitrate
el Sl 2 5 s doe 118 0.25° 1.422 3.27%
0.5 mM.I" Salicylic acid
el Sl 2 Vseslee ) 0.15° 1572 3.72
1 mM.I* Salicylic acid
Sl Sl 5 2 Vel ¥ 0.25° 165° 4.05°
2 mM.I Salicylic acid
Jol JL 3.11 9.542 20.43
First year
P52 Juo 0.29° 7.32° 11.25°

Second year

o gime B gl LSD (503l bl o s yo iy Jloi el 40 S e By G JBlas (g1l sla o Silee g y2 0"
* In each column, mean followed by similar letter(s) are not significantly different at 5% probability level.

Table 6. Continued

alol.f Jgu

Foiilu ) 51 oS Jlad b by olas

agr y» y0 jly olawy

&0 5y kS buwgio

s
Tr;atr;]ent Corms number in category of less Number of corms Mean diameter of
than 1cm diameter per plant per plant daughter corm (mm)
| el bk 1,12 33 12.58°
Distilled water (Control)
ooty Sl A 0 e TO 1.65° 31.62° 14.36™
250 mg.I"* Potassium nitrate
ety Sl A 0 e O 157 35.75° 13.58°
500 mg.I"* Potassium nitrate
peolly S5 S 2 Sk V7 2.62° 42.38° 16.61°
1000 mg.I* Potassium nitrate
Aol Sl )'-J xr )y}"u,l:ﬁ 10 2258 362 13.31°¢
0.5 mM.I Salicylic acid
Aol Sl )'-J xr )y?"u,l:ﬁ \ 1.02 332 13.30°¢
1 mM.I Salicylic acid
el Seloalle el 2 Voo doe ¥ 2.20° 40.12° 16.47%

2 mM.I Salicylic acid




WPAY Olsls 5 lgs sl oslod (ot dlam (Ol jie 5 Slata sy 4 519

? Jgaz aslol
Js! Jb 10.64° 43.75° 13.78°
First year
po> Jbo 7.142 28.21° 14.85

Second year

Al ol o e WS 61y LSD yg03T bl 3 auo 0 iy Jlatis] grlas 10 S e By S JBlas (slls sl Siloe (ygim o 0 %
* In each column, mean followed by similar letter(s) are not significantly different at 5% probability level.

Gl oy b b o Slio p Jlw 90 (b 50t Soliucdlis 9 oy Ol i (LWL S 1 F1 uSileo dulio Y Jgu

1) ) 653
Table 7. Mean comparisons for the effect of salicylic acid and potassium nitrate as spraying during two years on
daughter corms traits of saffron

S8 U 5Ly olaes Yo¥ bl olasd A=Y Hlad b ly olass
35 slos oo ¥ 51 5555 s il s il
2> Treatment Corms number in Corms number in Corms number in
category of more category of 2-3cm category of 1-2 cm
than 3cm per plant diameter per plant diameter per plant
| (eld) bk o 3.5¢" 7.25° 19°
Distilled water (Control)
ety S 2 5 e TO 3.75° 10° 14.5°
250 mg.I"t Potassium nitrate
etz St Al g oS Sl B0 3.75° 10.25° 20°
- 500 mg.I" Potassium nitrate
3 o
> ool s .
S oty S ) pf e ) 45 12.5° 23.5°
T 1000 mg.I"* Potassium nitrate
Sl Sl S5 2 Yoo 110 2.25° 8.25° 210
0.5 mM.I"2 Salicylic acid
Sl *S*L'-»‘-JlL“ )-‘-:J )f-)y}“-g_;'.?’“ \ 1.52 10.252 23a
1 mM.I* Salicylic acid
RVOWIE. W1 DOWAN o )-‘-:J )-.’_)y%_g_-,l.:-" Y 252 8.252 204
2 mM.I"* Salicylic acid
| (ald) bl o 0.25% 9.75° 5.25°
Distilled water (Control)
peoliy S5 5 7 o O 0.75° 6.5° 9.25°
250 mg.I"* Potassium nitrate
ety Sl A e O 0.25° 10.25° 5.25°
5 500 mg.I Potassium nitrate
3 2
iaw) Dol g .
5 B ooty S A el 0.5° 4.75° 14.75°
<9 1000 mg.I* Potassium nitrate
w
Aol Sl )'-:Jﬁ )\_J}"g_sl_:‘“ - 16 0.252 62 11.752
0.5 mM.I"* Salicylic acid
el Sl il 2 Nseslea ) 0.22° 5.50 147
1 mM.I? Salicylic acid
Sl Sl ol 2 Nseslee ¥ 0.22° 8.57 18.5°
2 mM.I Salicylic acid

Wbl g Hlo cixe DS (4l ls LSD 9051 poll g oy o Jol mhw jo S nie B G Bl s sle o Shee gt o 40
* In each column, mean followed by similar letter(s) are not significantly different at 5% probability level.
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Table 7. Continued
V3 oS 3 b 5Ly Slaxi o 5 3l Sl by b3 bawgio
3 § slowd o L He SRS
RS Treatment Corms number in category of Number of Mean diameter of
less than 1cm diameter per corms per plant daughter corm
plant (mm)
| (el ke 6" 36° 11.35°
Distilled water (Control)
oty S5 A 7 e TO 7.25° 35.5° 13.71°
250 mg.I" Potassium nitrate
oty S A T e O 10.5° 44.5° 13.97°
= 500 mg.I™ Potassium nitrate
3 8 R _
Dg | R A e e ) 11.5° 520 17.38°
- E 1000 mg.I"* Potassium nitrate
Sl Sl 2 2 Ysoidoe 118 16° 47.5° 11.75°
0.5 mM.I"* Salicylic acid
Sl Sl 2 2 Vgaislea ) 7.5° 42,25 12.43
1 mM.I? Salicylic acid
el Sl ) 2 V5ol ¥ 16.75° 48.5° 15.85°
2 mM.I2 Salicylic acid
| (el bk 5.25° 30° 13.82°
Distilled water (Control)
etz Sl Al g o7 Sl YO 9.25° 27.75° 15.012
250 mg.I" Potassium nitrate
ety Sl A e sl O 5.25° 27 13.19°
s 500 mg.I"* Potassium nitrate
3 £ e et c
Vg | ekl A e ) 14.75° 32.75° 15.84°
> 8 1000 mg.I** Potassium nitrate
(<3
w
el el 2 Vst 6.5° 24.5° 14.87°
0.5 mM.I"? Salicylic acid
el Sl 5 2 Vseslee ) 45 23.75° 14.16°
1 mM.I"t Salicylic acid
Sl Sl il 2 oo slee ¥ 4,50 31.75° 17.10°
2 mM.I"* Salicylic acid

Qb ged o gme S Glylo LSD (yge3T bl o s y0 gty Jlotirl o 50 S e Gy G JBlas (sl (slapuSlee gt o 0 %
* In each column, mean followed by similar letter(s) are not significantly different at 5% probability level based on LSD test.

sbsly olaws clla e pxe BT anl Sl Il olas slhaes g slajly Hhd Clhv (Sle awlio
L el ¥ 5l i s ¥ B Y 0 58 ks sl slasly sl 5 (s sy kb apiie o5 o
P51 6 fosine BT el slo et Bl I3 a5 el ¥ B ) LS
RAMZAN ) ) San 5 b, (V Jsom) ol olis ylel  VANY 5 2a oo VP o 4y i 5 4y osly Sl 2
Ols duoyd dw Jole a5 W55 ,5° 3,155 et al., 2010 Voo do ¥ ozhaw b a5 ael Casay &g 8 0 oae
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A Sl g by iy Jleis!

Slade sl Sl (WIBh cage Jod5 5l 0 ety
Jabbari etal., ) ;|,Ke2 5 5,z 2005 e Lo 4/F9
2 obies glajly @ysabse cote Il 55 2017
Syt 2 1y Sl Sclocdls g iy s slaJglone

Wlod 57 b5yl Cude Glye; 5350 lasly 9
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Table 8. Analysis of variance (mean of squares) for the effects of salicylic acid and potassium nitrate as
spraying on corm yield of saffron in different weight categories

i Egame FOIEST FOIEPT FO) Egee
I ca YOS R S g EL T e Foig bagie
J Pl Wl .
i b E o psS psS ps5 $rSd 5l
=& 3T Total fresh Total fresh  Total fresh  Total fresh ~ Mean fresh
S.OV. of weight of weight of weight of weight of weight of
daL htger corms  daughter daughter daughter daughter
Withg>9 weight corms with corms with corms with corms
g welg 6-9 g weight  3-6 g weight  0-3 g weight
Bf 91*k 3 1.08™ 9.97" 7.73® 61.02m 0.083™
(o]®
J - . s " .
Vear 1 200.64 23.14 5.16 1301.7 2.99
Bli:*j Yﬁjar 4.11m 3,03 39.20" 264.64" 0.66™
)L"*‘ ns ns ns ns *x
Treatment 6 10.70 8.16 10.78 142.31 4,18
Treaf:;;;*'Year 5.31" 11.85° 14.99° 75.54ns 0.88™
E%;r 36 5.07 4.09 6.94 61.54 0.54

Qo yd gy 5 S Jledal o (o o e g )0 g oS5 4y sk g s NS
ns, ** and*: are non- significant and significant at 1 and 5% probability level, respectively.

Shakirova et al., ) iSgiaw 9 ST sloyge,90
il A )0 g (Joke el S 20 50 (2003

039 awgie (e o i a5 ols lias (S0l annlis
Sl Sildlos Voo oo ¥V sl 5o 5530 5Ly o
Slaw )JL...) L)"?“a} ) A odwliwe rb)f AVA )L.\AA aQ
dojlos clale b8l b 5 olyae 5k 039 4 bgye
bl 5l andl a8 ws samlie 2l ows,
-S a0 ki (A Jgux) g o g SN
Ol g Seeyee Jols s b el Shewcdle 3L



VPRV Olsls 5 kg sl oslod ot dlam (Ol e 5 Slata sy 4 551

o5 50 (ylyhe iy 0 Shoe p sl Sebmadlis 9 iy Gl b (LBLS 2 ST aSlo amnlio A Jguxr

hlizo o9

Table 9. Mean comparisons for the effects of salicylic acid and potassium nitrate as spraying on corm
yield of saffron in different weight categories

by yoi9 Egee

-l Yoig egeme Ly Fy)g Egee

Sous 5 A5 i pSF PSPy
Treatment Total fresh weight of Total fresh weight of ~ Total fresh weight of
daughter corms with >9  daughter corms with 6-  daughter corms with
g weight 9 g weight 3-6 g weight
| (el ke ] 3.88" 3.38° 7.38°
Distilled water (Control)
el SIS o f)fg;"'“ vo- 42 4.252 4.622
250 mg.I" Potassium nitrate
oty S A 2 T e O 2.88° 52 6.38°
500 mg.I"* Potassium nitrate
oty S e p Sk 1 4.25° 2.75° 7.02°
1000 mg.I Potassium nitrate
Sl Sl 59 2 Ypolee 110 187 2.75° 5.75°
0.5 mM.I"* Salicylic acid
KVOW| I W1 DOWN | o )—‘-‘J )-.’_)y}"_g;-f.-“ \ 1.252 3.122 72
1 mM.I*t Salicylic acid
l .-
S MlL“ )-‘-‘J )-.’_)yi"_g_;-f.-“ Y 2.382 oa 7.882
2 mM.I Salicylic acid
Jil Jus 482 3.96° 6.96°
First year
p5> Jbo 1.04° 2.68" 6.36°

Second year

- o3 o gae IS 6l)ls LED (5031 (bl 11 auo 0 ety Jletio! prbans 10 S e By o JBlas sl slopSobeo (g yo 40"

“In each column, means followed by similar letter(s) are not significantly different at 5% probability level based on

LSD test.

Table 9. Continued

aolol A Jgu

P Y U sbajly i ggome

G55 3l 59 baawgio

et Total fresh weight of Mean weight of daughter corms
Treatment daughter corms with 0-3 g 9 @ g
weight g
el bk 17.4¢ 1.86°
Distilled water (Control)

iy SIS ) 5 S e YO 18.8° 2.56"
250 mg.I"! Potassium nitrate

iy, Sl ) oS ke B0 21.42 2.63%
500 mg.I"! Potassium nitrate

ey S i oS ea Ve e 27.82 2.99°

1000 mg.I Potassium nitrate




ey QUMU))L@ chl a)l.»,‘fv 4("@.\19- cQ‘Ja&) 6&&#}}1 4.1].&.4?'

A Jgaz aall
RVOWIFE W1 DUWIN WIS g Moo sbeo 10 25.52 2.13d
0.5 mM.I** Salicylic acid
Aol Sbncdles d Noosbea ) 21.62 1.879
1 mM.I? Salicylic acid
Sl Sbecdlos 2oy Yoo Lo ¥ 27.92 2.92
2 mM.I2 Salicylic acid
sl b 21.72 3.56°
First year
pss Jlo 18.12 3.28

Second year

WS slls LSD yge3T ulasl 53 o ys gy Jlotil o j0 S jtiie By o o glls slo Sl (gt jo 0

Adl ol o pxe

*In each column, means followed by similar letter(s) are not significantly different at 5% probability level
based on LSD test.
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Table 10. Mean comparisons for the effects of salicylic acid and potassium nitrate as spraying on corm
yield of saffron in different weight categories during two years

Foha 3l (59 & gome

3 s JI; p5 4 £S5 #-% il Y3 Egexe
i It Treatment Total fresh weight of Total fresh weight of daughter
daughter corms with >9 g corms with 6-9 g weight
weight
| (el bk o 6.25" 2.75"
Distilled water (Control)
ey U‘)“*‘)"—‘J)"t“)fn_;'“ Yo- 6.252 62
250 mg.I"* Potassium nitrate
ety Sl A e O 5.250 3.75"
e 500 mg.I"* Potassium nitrate
T 5| e A ek 7.25° 3.75"
L=|. 1000 mg.I* Potassium nitrate
el Sebels S5 5 Vg sloo #10 3.25¢ 3.75p
0.5 mM.I"* Salicylic acid
Sl Sendls 12 5 Vo Lo ) a a
o 2 5.25
1 mM.I* Salicylic acid
Sl Sbwdls j2d 52 Vso Lo ¥ a b
R 35 2.5
2 mM.I"* Salicylic acid
(wals) i oI 1.52 42
Distilled water (Control)
- ey ‘-"r; 5z 'ﬁ)fg_#.f‘ vo- 1782 25b
2 S 250 mg.I™ Potassium nitrate
L O
5 el Slpis ) e S e B0 a a
! : 0.5 6.25
500 mg.I"! Potassium nitrate
ely Sl i o8 e Ve e 1.252 1.75

1000 mg.I"* Potassium nitrate




P s S gl p ol Ol g el Sl b aLJ gloes 31101, 5 65l

Ve Jgam aall

Aol Selidloo 20 Voo Lo <10
0.5 mM.I*? Salicylic acid

Sl Sl 2 2 Yo hee )
1 mM.I? Salicylic acid

Sl Sl 2 2 Voo ke ¥
2 mM.I2 Salicylic acid

0.5%

0.5%

1.252

1.75°

1.5°

- o gae B 51l LSD (yge3l bl 3 auo o iy Jletisl grlas 50 S e By G JBlas gl (o Silee (gt o o

*In each column, means followed by similar letter(s) are not significantly different at 5% probability level based on

Table 10. Continued

aolol Ve Jgus

sl Fojgegeme il Foig e 3y Fig bewge
35 o pSPEY pS Y- el
RIS Treatment Total fresh weight of  Total fresh weight of Mean weight of
daughter corms with  daughter corms with 0- daughter corms
3-6 g weight 3 g weight (9)
(a0l2) bk 5,75 19.72 4.9°
Distilled water (Control)
reliy S A 08 sl YO 4.5° 18.72 4.25°
250 mg.I" Potassium nitrate
ey U‘)"*‘)"—‘J)—’(’)f«_;*“a ‘ 7.52 oga 4.212
500 mg.I" Potassium nitrate
=z e .
DD | e b A e Ve 9.25° 31.72 3.49°
1000 mg.I Potassium nitrate
Aol SClncdles )-‘-:J r )y}‘\}:-" <10 62 34.0a 2.652
0.5 mM.I"2 Salicylic acid
Aol Sl 20 0 Voo L) ga 262 2.682
1 mM.I"t Salicylic acid
Aol Sl )-‘-:J xr )y}“&:-" Y 6.752 35.52 2,73
2 mM.I"* Salicylic acid
(30L5) jlde 9 152 3.64°
Distilled water (Control)
reliy S S 08 e YO 4.75° 18.72 3.39°
250 mg.I"* Potassium nitrate
©
B g | el A eTkel 5.25° 14.8° 3.56°
3 500 mg.I"* Potassium nitrate
el Slps ) g S e Ve e 62 23.82 2 842
1000 mg.I Potassium nitrate
Aol Sl )'-:J xr )yﬁ“’u,l:ﬁ - 10 5.52 16.82 3.092
0.5 mM.I Salicylic acid




WPAY Olsls 5l sl oslad coid dlam (0 i Sla 2a sy 4 55 FY

Ve Jgaz all

Sl Sebndls ] 2 g0 oo )
1 mM.I? Salicylic acid

Sl Sl 2 2 Voo ke ¥
2 mM.I2 Salicylic acid

53

9a

17.2% 2.79%

20.22 3.09%

Al ol o e WS Gls LED (yg031 (bl 2o po gty Jloil prbas 4o 5 i By o JBla (6l (slo uSilie (g 2 p0
*In each column, means followed by similar letter(s) are not significantly different at 5% probability level based on LSD

test.
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Table 11. Analysis of variance (mean of squares) for effects of salicylic acid and potassium nitrate as
spraying on leaf number and leaf length in saffron

a> 4o

Ol s’ 29bco - S ol S deb
S.0.V. ‘5;" Number of leaves Leaf length
Bfo fk 3 1.49™ 39.28™
Y{;‘r 1 9.44* 271.4"
Blﬁ:;‘?:ar 3 0.30™ 17470
et 6 9.86" 76.55™
Treatment
Jlosled 6 3.65™ 23.72m
Treatmentx Year
Eﬁzr 36 1.91 20.40

ns, ** and*: are non- significant and significant at 1 and 5% probability level, respectively.

Hassanzadeh Aval & ) sqi )l he; o, Oloogas
.(Mahlouji Rad, 2013; Khorasani et al., 2013
- i ol 31 Jabbari et al., 2017) Koo 5 5 L
Sl Skl g (oo Vo zlale b pliae 5Ly jless
5 Sp by ply el Slis g pe S e Ve
-abge 5l (Ansarian et al., 2017) Koo 5 )b, Lasl
21 sl Sl Voo e 9o clale o 5Ly )9

lod S 2yl ke (lyhe s (palS

ol ey S sl g Job slo(nSle avmlie s
oagee ¥ slajloss )0 Slao cnl Glime (i a5 ol
ey Sl S e S e Vet g sl Sl
Akbarian et ) .| Ken g L ST.(0Y Jgoz) sl Cavss
Sl Glyaes 59, dlle 9o ciulej] o 55 @l., 2012
5 Sy by yolie (S p (Bl Jolne Jb g0 b oS disges
OBl (LS p e e 4 Cad S Jsb o]
Jslre o5 0 S amens Gliime o o5 b 4o il
3 Caie Sl ep cow Candlyn ol polie L3l
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Table 12. Mean comparisons for the effects of salicylic acid and potassium nitrate as spraying on leaf
number and leaf length in saffron

Qg g 30 S polawy

slowd Spdeb
Number of leaves per
Treatments plant Leaf length (cm)
(el ke 562" 27.81°
Distilled water (Control)
by S S 20,8 e YO 5.25° 29.62°
250 mg.I"? Potassium nitrate
ey Sl 2 S ben 0 5.50¢ 28.21°°
500 ma.l* Potassium nitrate
ey Sl 2 S ke Vet 6.75% 362
1000 mg.I Potassium nitrate
Al Scbencdlo i )yﬁ“’é-.e-ﬁ <10 4.75¢ 28.620¢

0.5 mM.I" Salicylic acid

Sl Sladlos 2 52 Voo Lo 5.620¢ 28.620¢
1 mM.I"* Salicylic acid

Sl Selwdlos id Yo Lo ¥

R g 33.81°
2 mM.I2 Salicylic acid
Jl Jbo 5.542 33.59°
First year
po> Jb 6.36° 29.19°

Second year

Db ged o sime S Glylo LSD (yg03T oleol 53 duoys gy Jlotil o j0 S ytiie By S JBlas gl sla Sl (gt po 0
*In each column, means followed by similar letter(s) are not significantly different at 5% probability level based on LSD test.

b 33 015 oS 53 5y Jgb 5 31 1 iy Sl g 3 ol Serpmndls & o5 1 51 (50l dumglin IY Jar
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Table 12. Mean comparisons for the effects of salicylic acid and potassium nitrate as spraying on leaf number
and length in saffron during two studied years

38 Sless Wy 3 S olua Sxdeb
2> Treatment Number of leaves per plant  Leaf length (cm)
| (el ke o 5.75¢ 29.25°
Distilled water (Control)
P e e f;f&._w vo- 5a 34.622
250 mg.I"* Potassium nitrate
eoliy S5 S 7 e O 4.75° 36.62°
- B 500 mg.I™ Potassium nitrate
T

el Slps ) p e S o Ve e 7.52 39.52
1000 mg.I Potassium nitrate
Sl Sl 2 5 Voo Lo <10
0.5 mM.I Salicylic acid
Sl Selwndls 12 5 Vo Lo )
1 mM.I? Salicylic acid

3.25° 32.25%

52 28.252
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VY Jga alsl

Sl Sbcdlos 2oy Yoo Lo ¥
2 mM.I2 Salicylic acid

(2als) aie o

Distilled water (Control)

ey SIS 2 p S e YO
250 mg.I" Potassium nitrate

el S i e )8 (e O
500 mg.I" Potassium nitrate

ey Sl 2 S e Vet
1000 mg.I Potassium nitrate

P9
Second

0.5 mM.I Salicylic acid

Sl Sl 2 Yoo oo )
1 mM.I? Salicylic acid
Sl Sl i Vo Lo ¥
2 mM.I Salicylic acid

Aol Sl o) 0 Voo Lo < /0

7.5% 34.622
5.5% 26.38%
5.5% 30.622
6.25% 27.80%
6.25% 32.50°
6.25% 252
6.25% 292
8.5% 332

Db ged o sime BB Gl LSD (yg03T uleol 5 duoys gty Jlotil o j0 S yiiie By S JBlas gl slan Sl (gt yo 0
*In each column, means followed by similar letter(s) are not significantly different at 5% probability level based on LSD test.
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5l canllas (et al., 2007
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Table 14. Correlation coefficients between different studied traits in saffron

_‘I__’Lb: V1 V2 Vs Vs Vs Vs V7 Vs Vo V1o Vi1 V12 Vi3 V1 Vis V16 V17 Vis V1o
raits

V1 1

V. 0717 1

V3 0.22 0.49™ 1

Vs 0.40™ 0.18 -0.24" 1

Vs 0.06 -019 -029° 0.16 1

Ve 0.35" -0.13 -043" 038" 046" 1

V7 031" -0.15 -0.37" 0.36™ 0407 0.97" 1

Vs 0.34™ -0.13 -042™ 038" 045" 099" 0.98" 1

Vg 012 -015 -0.30" 0.21 0.23 041 0.33" 040" 1

Vio 0417 -006 -044™ 0.35" 053" 091" 0.80” 089" 051" 1

Vi -019 0.16 027" -027" -043™ -053" -049™ -053" -0.40" -057" 1

Vi -011 021 0.20 -0.23  -0.31" -0.38" -0.36™ -0.38" -0.35" -040" 0.90” 1

Viz  -0.09 -0.10 -0.04 0.03 -0.07  -0.01 0.04 -0.04  -0.09 0.10 0.44™ 0.23 1

Via  -0.03 0.05 0.04 -0.14 -0.25° -0.23 -024" -024 -007 -0.19 0.12 -0.10 -0.06 1

Vis -023 0.05 043" -018 -0.36" -061" -056" -0.60" -0.31 -0.62" 0.37" 0.09 0.06 0.10 1

Vie  -0.08 0.05 010 -025° -017 -0.18 -019 -0.18 -014 -0.18 0.69”  0.78" 0.11 -0.09 0.05 1

Viz -016 023 026  -019 -0.39" -045" -0.39" -044™ -037" -054" 078" 078" 0.37" -0.15 0.19 0.43™ 1

Vis -014 -005  0.09 -0.03 -0.31" -022 -018 -0.21 0.05 -0.24  0.34" 0.02 044™ 072" 0.26 -0.08 0.08 1
Vig -020 010 048" -0.25° -0.30° -0.59™ -054" -0597 -0.32 -0.61" 0.38" 0.15 0.11 0.06 0.88™ 0.24 0.24 0.14 1
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** and *: are significant at 1 and 5% probability levels, respectively.

Egome V12 (5530 5Ly slows Vin @b s, coes V10 cedg il cots Mo (JS by S Ve b Ldg ks V7 @ Judg,l5 Ve SPAD Vs o5 s olows Vi o5 Jsb V3 (6,550 5la 55 059 Vo (g0 5y ,hd Vi
/Ja.'é Lgl)b Lgl.m)‘l.:g’ slass V17 b}lﬁédl.w =) ).]aﬁ Lgl)b ‘_;Lm)'L:i slass Ve . r:; >9q ‘_;L‘b)'L:,g: P O)9 Egee Vis ‘[a)f 7-1 ‘_gl.b)'l?:? P09 Egee Via ‘[a; Y-# L;Laa)‘lﬁ P O)9 Egee Vi3 “a; =Y 6)1}0 L;lm)‘lﬁ FOI9

el > ¥ hs ells slasly olaas V19 § e sl Y=Y b gl ls (slajly olaas Vis ¢ pio il Y=Y
V1: Diameter of daughter corm, V2: fresh weight of daughter corm, Vs: leaf length, Va: leaf number, Vs: SPAD, Vs: chlorophyll a, V7: chlorophyll b, Vs: total chlorophyll content, Vs: electrolyte
leakage, Vio: chlorophyll a to chlorophyll b ratio, Vi1: number of daughter corms, Viz: total fresh weight of daughter corms with 0-3 g weight, V13: total fresh weight of daughter corms with 3-6

g weight, Vi4: total fresh weight of daughter corms with 6-9 g weight, Vis: total fresh weight of daughter corms with >9 g weight, Vie: number of daughter corms with 0-1 cm diameter, Vi7:
number of daughter corms with 1-2 cm diameter, Vis: number of daughter corms with 2-3 cm diameter and Vie: number of daughter corms with >3 cm diameter.
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Abstract

Cold stress which occurs naturally during vegetative growth of saffron as a medicinal plant which it can
significantly affect its growth and flowering stage. Foliar application of phytohormones and nutrients can
improve its tolerance to environmental stress. In order to evaluate the role of salicylic acid and potassium
nitrate as foliar application on saffron growth, a two years study during 2014-2015 and 2015-2016) was
carried out based on a randomized complete block design with four replications at Sarayan Faculty of
Agriculture (University of Birjand). Different levels of salicylic acid (0.5, 1 and 2 mM) and potassium nitrate
(250, 500 and 1000 mg.I") plus control (as distilled water) were sprayed twice during plant growth. Based on
the results, the highest chlorophyll a (6.93 mg.g* FW) and chlorophyll a/b ratio were obtained at 1000 mg.I*
of potassium nitrate, which had no significant difference with 2 mM Salicylic acid. The highest chlorophyll b
content was obtained at 0.5 mM salicylic acid (1.084 mg. g FW) that showed no significant different with 1
mM. The lowest chlorophyll a (3.59 mg. g FW) and total chlorophyll (0.309 mg. g* FW) were obtained at
control (spraying with distilled water). All levels of salicylic acid and potassium nitrate reduced the electrolyte
leakage percentage, so that the highest and the lowest values were observed at control (34.1%) and 1 mM
salicylic acid (14.4%), respectively. Moreover, the highest amounts of daughter corms fresh weight (3.9 g),
number of leaves (8 leaves.plant?), and leaf length (33.81 cm) were related to 2 mM salicylic acid. The
treatment of 2 mM salicylic acid and then 1000 mg. I potassium nitrate were the best treatments in terms of
chlorophyll content, vegetative growth parameters and corm growth indices of saffron. Overall, it can be
concluded that foliar application of salicylic acid and potassium nitrate are appropriate strategies in saffron
cultivation which can reduce the effects of thermal stress (reduce in electrolyte leakage) and increase
daughter corm growth and leaf extension.

Keywords: Chlorophyll content, Corm diameter, Electrolyte leakage, Environmental stresses, Medicinal

plant.



