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Table 1- Soil physical and chemical properties
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Table 2- Analysis of variance for some morphophysiological traits of saffron under the influence of first irrigation time and
application of chelate and Nano iron and zinc fertilizers
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*and ** are significant at the 5 and 1% probability levels, respective and ns, not significant
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Table 3- Mean Comparison for some morphophysiological traits of saffron under the influence of first irrigation time
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time (g.m%)
11 13.95% 23.24° 0.48° 169.95% 961.24% 1.26% 518.37% 148.28%
12 12.00° 20.90° 0.46% 168.52% 962.38% 1.25% 517.73% 147.84%
13 13.09® 19.86% 0.42° 166.14° 963.67% 1.19% 516.15° 145.58°
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*Means in each column having at least a common letter are not significantly different by the Duncan test at 5 % probability level.
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11, 12 and 13 of first irrigation time, respectively.
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Table 4- Mean Comparison for some morphophysiological traits of saffron under the influence of application of chelate and Nano
iron and zinc fertilizers
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(kg-ha™)  Number of Number of Flowerdry  (E®omm)  (Mmg.kg' Leaf a b
leaf flower weight Y protein (ngg?) (ng-g™)
per plant per m2 (g.m?) (9.100gh
FO 10.78¢ 15.89¢ 0.34¢ 165.22¢ 964.22% 1.10° 513.16¢ 143.31¢
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Means in each column having at least a common letter are not significantly different by the Duncan test at 5 % probability level.
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FO, control, F1, F2 and F3: 4, 8 and 12 kg.ha* of iron and zinc chelate fertilizer, F4, F5 and F6: 4, 8 and 12 kg.ha* of Nano-chelate iron and

zinc fertilizer, respectively.
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Table 5- Mean square of interaction of irrigation time x application of chelate and Nano fertilizer in some morphophysiological

traits of saffron

(FIRAPS: Solaxi ) 3
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= &y B oals JUALe sy cmwsSoSw oWon Sy
L1 Number . X . . Chlorophyll Chlorophyll
First Number Flower Stigma Safranal Crocin Picrocrocin Proline  Leaf
.. Df  of leaf . a b
irrigation of flower  dry dry protein
.. per plant
timing per m? weight weight
11 6 1049™ 51.86™ 0.025™ 836.67" 30.02" 15.82"  20.41™  17.63" 0.012" 13.84™ 19.98™
12 6 14.78™ 51.86™ 0.014™ 432.20™ 11.49™ 16.43" 13.76™  20.82™ 0.014™  18.94™ 28.66™

@©
o

5.19™  43.87" 0.016™ 942.24™ 459 7.65™ 3.16™ 21.00" 0.026™ 19.85™ 14.86™
oy ) g0 Jliol mhaw jo s poe BB s 5 4y g F

*and ** are significant at the 5 and 1% probability levels, respective

11,12 and I3 of first irrigation time, respectively.
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Table 6- Mean comparison interaction of irrigation time x chelate and Nano iron and zinc fertilizer application in some
morphophysiological traits of saffron

. e L 039 039
ol a‘“\f S ol S S w‘:”f 5 ;
Jslgstel  °% ” J ro 5 s JUISle gy g9 ude g Sro 20l bdats
First ~Fertilizer N 4,5; N é’,: Flower Stigma Safranal Crocin Picrocrocin Proline pf(ftifn Chlor:phyllChlorl())phyll
irr.ig?ﬁon oufl:]ea‘;r oflill:wz dry dry - (E%mn) (o) (Em) - (k) (g.100g  (ng.gh) (ng.g™
timing , Weight weight 1
per plant per m )
(g.m’) (mg.m?)

FO 11.009 16.67¢ 0.34° 185.82° 31.94° 166.67° 69.33° 963.67% 1.13° 514.30¢ 144.43°

F1 12.00% 19.00° 0.42° 190.85° 32.51° 168.00° 71.67¢ 964.67¢  1.24° 517.00° 145.33°

11 F2 13.33¢ 22.67° 0.47° 205.87° 34.94° 170.00° 73.009¢  959.33%¢ 1.25* 518.77%  148.57%®
F3 15.00° 26.00® 0.48° 213.02° 38.63* 170.33" 74.00°  962.67% 1.31°  519.30® 149.10®

F4 15.00° 23.67 0.47° 208.08"° 36.04° 170.00° 73.009  960.67° 1.29* 51847 148.33°

F5 15.67?2 28.00° 0.59* 236.96° 39.58* 174.00° 77.33° 959.00¢ 1.31° 520.17® 151.00®

F6 15672 26.67° 0.6la 21244 39.26° 170.67° 75.67° 958.67¢ 1.30° 520.60% 151.172

FO 10.00% 16.33¢ 0.40° 177.80° 32.81° 165.67° 69.33° 964.33* 1.12° 512.40° 143.63¢

F1 867¢ 16.33¢ 0.38° 192.88° 33.07° 165.67° 71.33¢ 964.67° 1.21*  517.70° 144.10¢

F2 10.67¢ 20.00° 0.39° 201.47® 33.93¢ 167.33° 74.00° 963.67° 1.22%c  518.30% 146.63%

12 F3 12.67° 23.00° 0.44° 208.40° 37.20° 170.33® 73.00% 964.67° 1.30% 518.67® 149.20®
F4 14.00® 19.00¢ 0.50® 210.79*° 35.87° 169.33" 72.33%  961.67% 1.31% 517.57° 149.23®

F5 13.67%® 27.33* 056° 210.50° 37.43* 171.67° 76.007 958.67° 1.30%  519.40® 151.07%

F6 14333  24.33* 0.52% 205.39° 36.52® 169.67° 74.00° 959.00° 1.28%  520.07% 151.00*

FO 11.33¢ 1467" 0.27° 160.59° 34.01° 163.33° 68.33° 964.67 1.06° 512.77¢ 141.87¢

F1 11.33¢ 16.00°" 0.39° 168.61° 35.04* 165.67° 69.33 968.33° 1.13*  513.30% 144.02¢

F2 13.00° 18.33% 0.44® 196.07° 35.72° 165.67° 69.67  963.00°¢ 1.12° 51503 = 146.73%°

13 F3 14,00 21.67° 0.47® 202.38% 36.19% 166.00° 70.33®  965.00® 1.21° 518.57% 147.00®
F4 13.33% 19.67% 0.42% 202.32° 35.26* 166.33® 70.00°  963.00°¢ 1.20° 516.07° 144,63

F5 14,00 24.00® 0.48 202.02° 37.48 168.00° 71.67% 960.33¢ 1.21° 518.13% 146.20%°

F6 14.67° 24.67° 0.48* 198.70*° 37.26°  168.00* 70.33%  961.33% 1.35% 519.172 148.57%

Al ls e g5kl B o j0 B Jleizl ghans Sils (glarals siz ge3] Gelul p diies S pde Bgy S p0 JBlas a5 ol Lo (gt o 50

*Means in each column having at least a common letter are not significantly different by the Duncan test at 5 % probability level.
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59,5 ool S
FO, control, F1, F2 and F3: 4, 8 and 12 kg.ha* of iron and zinc chelate fertilizer, F4, F5 and F6: 4, 8 and 12 kg.ha® of nano-chelate iron and
zinc fertilizer, respectively.

11, 12 and 13 of first irrigation time, respectively.
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Abstract

Introduction: Numerous factors influence the quantity and quality of saffron. Climate and
temperature are important factors in determining the time of the initial irrigation Applying the initial
irrigation at the appropriate time in each area enables the management of flowers in terms of earlier
emergence than leaves, while also increasing the quantity and quality of the product and lowering
harvest costs. The timing of the initial irrigation was critical for the corms to awaken. Nutrient
availability, particularly microelements such as iron and zinc, is another critical factor in saffron
cultivation. Iron is required for chlorophyll synthesis, while zinc is required for chlorophyll,
carbohydrates, and tryptophan synthesis. Chelate micronutrients, according to researchers, are more
effective than conventional compounds. The purpose of this study was to determine the response of
saffron's morphophysiological characteristics to the first date of irrigation and the application of iron
and zinc fertilizers in chelate and Nano-chelate forms.

Materials and Methods: This experiment was conducted in Faraman Dorod village of Kermanshah
province in 2016-2017 to determine the effect of first irrigation time and chelate and Nano-chelate
forms of iron and zinc fertilizers on the morpho-physiological characteristics of saffron. Split plots
were used in a randomized complete block design with three replications. The first irrigation time was
on November 31 Oct, 10 and 20 Nov as main plots, and chelate and Nano-chelate fertilizers were
included as subplots in levels (F1, F2, and F3 at 4, 8, and 12 kg.ha* from iron and zinc chelate
fertilizers, respectively, as well as F4, F5, and F6 at rates of 4, 8, and 12 kg.ha* from iron and zinc
Nano-chelate fertilizers, respectively, and control (FO, without fertilizer)). SAS software, version 9.1,
was used to conduct analysis of variance on the data. The Duncan test indicates that the means in each
column that has at least one letter are not significantly different at the 5% probability level.

Results and Discussion: The results revealed that the first irrigation date and fertilizer had a
significant impact on the number of leaves per plant, flower dry weight, stigma dry weight, crocin,
picrocrocin, and chlorophylls a and b. The application of the first irrigation on 10 October resulted in
the highest dry weight of flowers (0.48 g.m™) by approximately 14.29 percent compared to the
application of the first irrigation on 30 October. Under the influence of fertilizer, the application of
12 kg.ha? of iron and zinc Nano-chelates produced the highest flower dry weight. The application of
fertilizer decreased the amount of proline, with 12 kg/ha of nano-iron and nano-zinc chelates
producing the lowest levels. Under the influence of the interaction between the date of the first
irrigation and the type of fertilizer, significant differences were observed between the examined
treatments. According to the results, the dry weight of stigma and safranal increased with earlier
irrigation dates, and the highest dry weight of stigma (236.96 mg.m2) was obtained by applying 8
kg.ha of nano-iron chelate and zinc with the first irrigation on 10 November. The highest dry weight
of stigma increased by 47.56 percent when compared to the initial irrigation treatment on 30
November and no fertilizer application (160.59 mg.m).

Conclusion: The results showed that to obtain maximum stigma yield, 1st of November for first
irrigation and the application of 12 kg.ha* of chelate or 8 kg.ha* of Nano-chelate is suitable.
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