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Table 2- Mean comparison for the effect of foliar application of growth stimulator on some tratis of replacement corm of
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oS 555
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(30 ppm)
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Means followed by at least one same letters in each column are not significantly different on the basais of Duncan test at the 5% level
of probability.
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Table 3- Mean comparison for the interaction of irrigation and foliar application of growth stimulator on some traits of
daughter corm of saffron

B Ay yhd a2 2 059 oelke
Treatment Corm diameter (mm) Mean weight of corm (g)

sl Control 15.76 © 2.089
Sl solSalicylic acid 28.86" 3.47°

1 Jo5 sssComplete fertilization 4126 5.08*°
poslis a1 63 56 Nano TiO, 28.56° 3.62°
s 4551 65 6 Nano SiO, 255° 3.18%
sliControl 17.96 ¢ 2.45°¢

Sdwllo siSalicylic acid 207" 2.86¢
2 Jals' 5,sComplete fertilization 20.23 % 3.03%
poslis 3puS) 63 5 Nano TiO, 2423" 3.05 %
o 1S g5 g Nano Si0, 24.16° 3.04
salsControl 188 ¢ 236°¢

Sibewdlos 1l Salicylic acid 2226 2.84°¢
B3 Jel" 3s8Complete fertilization 22.06 3.11°%
poslis a1 63 6 Nano TiO, 245" 3.11°%

sl 1051 65 56 Nano SiO, 2336 298¢
salsControl 299° 4.12°

Soliwdlos Aol Salicylic acid 18.93 ¢ 28°¢

14 Jo 3esComplete fertilization 25.26° 320
el 2T 63 536 NanoTiO, 20 be 2.82¢

posslis 381 6 56 Nano SiO, 238" 3.04°
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Means followed by at least one same letters in each column are not significantly different on the basais of Duncan test at the 5% level
of probability.

3 o 595 00 Bl )kl S elyan @ dilato By 3o (6)lel) I3 (g0 o) dilato e 515 595 03 Jgl (6olel) 12 (g Yo ailate e 3o gl o)) 11
{(cetgdy Vo + e o) el 23T 5 g 59y 00 (Bl )ll S olyam & adlato e Sl 555 59, 00 Jgl 6)lel) 14 g (eignny] Vo 420 Yo) ol (3
I1 (Control (traditional irrigation) (11 October)), 12 (Irrigation at 10 days after I1 (21 October)), I3 (I11+ one additional irrigation after
the last irrigation (30 April)) and 14 (The first irrigation time was included at 10 days later than the traditional irrigation+ one
additional irrigation 10 days after the last irrigation (21 October + 31 October)).
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ol &3l 1y 2y Shos (5208 o)l o 93 nl S 5
Rezaie et al., 2019b; Mosaferi, ) , S5 gla jidgh Sy

53 adilaie By el am (oyll asldl &8 wledly Lis 5 (2001
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09 e oy it LSl 5 p)S o LSV /FEY LT ()b
5 059 Oy 3l olaidl dgd 4 1y dels ¢ VS Sis
2l ey 4 a8 0p 11 bl jlas 4 bagyje AN Sis 4
ol cjlosi ol 39 LS 43 Sk S/AVA 4 Y+ /BVA

25 o ¥ Jai2) divg 50K aldo o 3 o) 5
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Koocheki et ) o)l Sen g S>sS (Rezaie et al., 2019b)
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Table 4- Mean comparison for the simple effects of irrigation and foliar application of growth stimulators on the weight of
saffron stigma and style

o . . . . 9 X0
Phat Dry weight of  Fresh weight of  Dry weight of stigma and . .
. . I Fresh weight of stigma and
Treatments stigma stigma style (kg.ha™) style (K ha'l)
(kg.ha™) (kg.ha™) yle (ke
Irrigation (¢,
11 6.579° 30.518° 10.463° 46.655 °
2 4991° 24.148 ° 9.802 ® 50.674 °
I3 4.994° 23.793° 7.671°° 4773°
14 5.069° 24.423° 7.06° 28.402°
Aby sl S e
Growth promotors
(8l Jolore 231) wals
Control (without foliar 4377° 20.741 ¢ 7.224° 35.035°
application)
S |
ST "_L”’”’ 5.315° 25.127° 9.004 49465 °
Salicylic acid (1mmol)
NS
Compelete fertilization 6.517 2 31.163 a 10.275 a 49.06 a
(1 kgha™)
T”*’L‘:‘ Sl 0 5 5.441° 25.76° 8.772 ™ 44202 ®
TiO, Nano (30 ppm)
e 21 (63 56 5.33° 25.813° 8.473 39.064 "

Nano TiO, (50 ppm)

B8 s Lime M) 08, b doyd B prbas 3 S5 gl Lyobusl S ke by Sy Bl (el (oln Sl 5t b
Means followed by at least one same letters in each column are not significantly different on the basais of Duncan test at the 5% level
of probability.
3 o 595 00 Bl )kl S olyan 4 dilato By 3 (65ll) 13 (e ¥+) dilato Bye 1 55 5o, 00 sl (6)lel) 12 (e ¥+) it Sy ko Sl s)la) 11
{(cetga) Ve 100 o) )l 3T 51 g 595 00 (LI ()l S5 olpon 4y it CBye 1 503 59 03 Jgl co)lel) 14 g (( Cudigndyl Ve # o0 V) (el 3]
Control (traditional irrigation) (11 October), 12 (Irrigation at 10 days after I1 (21 October)), I3 (I1+ one additional irrigation after (I1
the last irrigation (30 April)) and 14 (The first irrigation time was included at 10 days later than the traditional irrigation+ one

additional irrigation 10 days after the last irrigation (21 October + 31 October)).
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365 I3 )bl Ve L JolS a8 T ()bl 3 a8 gyebo
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an aSob gL 15 o)l (e 2 e S oy 03l
o 1AV L poslis w63 565 e ()l Sl33 >
daon J4 ()Ll 3 (9358 slojlos ploo b s o5 5 p 5

By s L gy dinn oyl 93 55,500 dulejl o
bl Jlosl pas Jlo )3 e )3 M 5 Slos o2t
o=l e Sis AMS js s ol cusS 5l s alolBM
Sl 5l g AloliM ()bl Jlosl 31 2 ol VA8 o
7500 Al 93 Lislejl K 53 (Koocheki et al., 2016) >g
{Js) ctlsy) il (slral sl Jw 9 45 5 )55
T S O . I VWA, PP AW P W AN
sy lhae s Sid NS > Slas 5 5 U5 0, Sos ¢ JS dlass
.(Koocheki et al., 2014 )
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sl misl g 5 o8 g ply JUal (glaptuses (S 0
olde) sadsh)lS o b gl lacplie fiwgy
LadgS 5,8 Jio ole ;o (Chen et al., 2006) Liwd jSg0
ol i L wlgi e 595 ()8 S Wy Sljél el o
(9,5 955w 5 (9)S) S5 gl ClS 4 o
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Table 5- Mean comparison for the effect of foliar application on crocin, picrocrocin, safranal and chlorophyll of saffron

Judg is JUAL g S5 g )

iy S oo
Growth promotors Chlorophyll Safranal Picrocrocin  Crocin
(mggh)  (mgg')  (mgg)  (mggh)
frdly Jpbowe 2808) 2l 0.886° 33.7° 88.9° 261.5°¢
Control (without foliar applicaton)
Skl 0.93° 35.6° 903 2633 7%
Salicylic acid (1 mmol)
‘,}TK >?§ 1 0.908 * 36° 90.9° 264.5°
Complete fertilization (1 kg.ha™)
ol 3l 2 56 0.903 " 34.7° 89.5% 26387
TiO, Nano (30 ppm)
POV W1 HY
e et 822 0.901° 35.6° 89.5" 262.3 "

TiO, Nano (50 ppm)

8 oyl bme WS S0uSo b do 3 O peaw )3 S 90T bl g S e By S JBlas eyl sla 1 Slo (yw pa
Means followed by at least one same letters in each column are not significantly different on the basais of Duncan test at the 5% level
of probability.
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Table 6- Mean comparison for the interaction of irrigation and foliar application on crocin and chlorophyll content of saffron

;o Jidg s Omw9sS
Treatments Chlorophyll (mg.g") Crocin (mg.g")
(sl Joloro 235) salis 0.889 258.6 ¢
Control (without foliar application)
Sl s sl
T e 0.925® 2623°

Salicylic acid (1 mmol)

25 _1 0.908 ° 271°

Complete fertilization (1 kg.ha™)
poslis st (63 b

: 0.879° 2583 °¢
Nano TiO, (30 ppm)
sl 2551 (53 56 0.905 ® 261.6°
Nano SiO, (50 ppm)
(sl Jolore 235) sali 0.896 2623 ¢
Control (without foliar application)
|
et S 0.942° 266"
Salicylic acid (1 mmol)
2 S 1 0.922 265.6"
Complete fertilization (1 kg.ha™)
ot 28] 52 0.868 ™ 262°
Nano TiO, (30 ppm)
sl dpul 53 56 0.932 265"
Nano TiO, (50 ppm)
(53l Jpbro 255) 20l 0.89" 261.6°¢
Control (without foliar application)
bl dpa 0.919 263°
Salicylic acid (1 mmol)
S B 0.929 259.6
Complete fertilization (1 kg.ha™)
poslis 18T (o iU 0.892° 2693
Nano TiO, (30 ppm)
sl 58] (53 56 0.888 2633°
Nano TiO, (50 ppm)
(sl Jolore 2315) salis 0.864 ¢ 2633 ¢
Control (without foliar application)
|
Sl 0.935% 262°¢
Salicylic acid (1 mmol)
4 o5 B 0.872 " 262°
Complete fertilization (1 kg.ha™)
p ool 18T (0 b 0.975 265.6"

Nano TiO, TiO, (30 ppm)
S| Y
pretlen dpu) (52 0.879° 259.3°
Nano TiO, SiO; (50 ppm)
L8 o)l gme M3 085 b doyd O paw 3> 5SSl ge5] el p St By S JBlas gl (cla pSlo s gian 2y
Means followed by at least one same letters in each column are not significantly different on the basais of DMRT test at the 5% level
of probability.
3 o 39 0 (B )] S oljom 4y it Bie b (o)l 13 (e ¥0) dtlaio sl 5505 g, 00 sl 6ilel) 12 (g0 V+) it Bie 3l Jl o)) 11
{(cotgmdyl Vot 500 ¥0) )l 3T 51 g oy 00 L3I ()l S5 ol pon 4y dilaie Bie 1 503 jg) 03 Sl 55lel) 14 g (g Vo + oo V) (el o3
(I1: Control (traditional irrigation) (11 October), 12 (Irrigation at 10 days after I1 (21 October)), I3 (I1+ one additional irrigation after

the last irrigation (30 April)) and 14 (The first irrigation time was included at 10 days later than the traditional irrigation+ one
additional irrigation 10 days after the last irrigation (21 October + 31 October)).
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Abstract

This experiment was carried out as a split-plot based on randomized complete block design with
three replications in 2016-2017 and 2017-2018, and the data related to 2017-2018 were analyzed.
The irrigation time for the main plot (A) consisted of 4 levels including I11: control (traditional
irrigation) on October 12, 12: irrigation at 10 days after 11, 13: 11+ one additional irrigation after the
last irrigation (April 30), 14: the first irrigation time was done 10 days later than the traditional
irrigation+ one additional irrigation 10 days after the last irrigation. Subplot (B) was the foliar
application of various stimulators including of G1: control, G2: acid salicylic, G3: Complete micro
fertilizer, G4: Nano Tio2, G5: Nano Sio2. In this experiment, different traits of corm and flower
and stigma quality were determined. The results indicated that foliar application of complete micro
fertilizer and Sio2 nanoparticles had the highest number of daughter corms. Moreover, both of
them caused a 25 percent increase over the control group. Irrigation times at 14 and 11 yielded the
maximum and minimum dry weight contents of style and stigma. Foliar application of complete
micro fertilizer was the best treatment in terms of the dry weight of style and stigma. The most
contents of crocin among various fertilizers belonged to complete micro and Tio2 nanoparticles.
The highest amount of picrocrocin belonged to complete micro fertilizer and salicylic acid. The
salicylic acid foliar application was the best treatment in terms of chlorophyll content of saffron
leaves. In conclusion, the first irrigation on October 12 and using complete micro fertilizer are
recorded.

Keywords :Drought, Nano oxide titanium, Saffron quality, Saffron style yield, Salicylic acid.
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