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Table 5. Analysis of variance (mean of squares) for characteristics of saffron as affected seaweed, Urea and micronutrient fertilizers as foliar application
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axb 4 0.277" 16.39™ 36.17™ 4186.88™ 135022.31™ 36481.63™ 81.62" 56.66™ 0.20™
axc 2 0.25™ 0.79™ 10.45™ 7738.68™ 64769.97"" 37786.18"™ 76.9" 37.73" 0.33"
bxc 2 0.87m 6.35" 40.26™ 5028.38"™ 46457.78" 51142.63" 316.38" 16.85™ 0.23™
axbxc 4 0.31™ 2.1m 9.12™ 3407.24™ 42037.86™ 30614.26™ 130.97* 9.54™ 0.18™
sialejl sls Error 34 0.32 0.998 4.17 528.34 4425.72 2997.68 22.63 1.94 0.03
UUCV(‘;;)M 8.33 3.69 7.42 8.05 8.92 11.53 10.55 8.50 8.80
0

ns, ** and *: represent non significant and significant at 1 and 5% probability levels, respectively.
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Table 6. Mean comparisons for the simple effects of seaweed, Urea and micronutrient as foliar application on characteristics of saffron

o Lo Spolas Splsb  SpSis (e Ayl BT oy S 39 J5 olasi F 5o AW s 039
Treatm"ents Leaf Length of Leaf dried Number of Fresh Corm Corm dried Number flower Flower fresh Stigma dried
number leaf (cm) weight (g.m?)  corms.m-? weight (g.m?) weight (g.m?) (No.m?) weight (g.m?) weight (kg.ha!)
0 5.94¢ 25.39¢ 26.5° 239.74P 535.82b 337.57° 37.45° 11.82¢ 1.361°
by S 1 6.94° 27.56° 30.782 306.162 833.572 540.702 46.55° 16.38° 1.91°
Seaweed (I.ha'?) ‘ : : ’ ’ ‘ ‘ ‘ :
2 7.542 28.252 30.472 310.552 867.782 546.842 51.332 21.032 2.252
0 6.17° 25.69¢ 28.20 243.82° 581.12° 369.56° 420 13.12¢ 1.54¢
59 7 7.2% 28.442 30.772 311.72 822.632 524.168 49,712 19.472 2.1762
Urea (kg.hat)
10 7.052 27.06° 28.8° 300.942 833.422 531.392 43.63° 16.64° 1.807°
. 0 6.39° 26.26° 28P 256.14° 622.42b 393.22b 38.88° 14.48° 1.6°
Goxoy )
Micronutrient (kg.ha) 5 753a 27.872 30,512 314.83 869.03 556.852 51.342 18.352 2,075

s o e S (g1lo dumyo gy e 48 SSIS g0l Gl p S i By O JBlas sl slanuSlis (g pa yo
*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 range test.
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Table 7. Mean comparisons for interaction effects of seaweed and Urea leaf spraying on characteristics of saffron

S Jsb ~ 038 5 o U olass
bos o )3 Sy olass % Sy ay olas Pt S 555 039 AW S 339
e o f Length C ber of Corm fresh c dried Number = fresh Sti dried
Seaweed (l.ha'?) Urea Lea of leaf Leaf dried Number o weight orm drie flower ower Ires tigma drie
(kg.hat) number (cm) weight corms.m2 (a.m?) weight (g.m?) (No.m?) weight (g.m?)  weight (kg.ha*)
(@-m?)

0 5.44% 22¢ 22.79¢ 210.48¢ 414.81¢ 244.81¢ 32.15f 7.87 1.1°

0 7 6.35°¢ 27.80¢ 30.46% 234.08¢% 438.65¢ 303.01¢ 41.27% 12.34¢ 1.519

10 6.04% 26.33¢ 26.26° 274.67° 754¢ 464.89° 38.92¢ 15.244 1.4784

0 6.04 26.83« 31.13% 266.18°¢ 575.994 397.59¢ 42.15% 11.74®8 1.462¢

1 7 7.38% 28Pbc 29.972 352.752 1017.522 675.082 50.7b¢ 20.6° 2.3740

10 7.4 27.83b¢ 31.25% 299.55° 907.2b 549.445 46.8Pcd 16.81¢ 1.884¢

0 7.04° 28.25b 30.662° 254.8% 752.55¢ 466.28¢ 51.682 19.77° 2.049¢

2 7 7.862 29.52 31.882 348.262 1011.78 594.4b 57.162 25.478 2.6452

10 7.73% 27bcd 28.89° 328.62 839.06° 579.85° 45,17% 17.87¢ 2.06°

A o ire BB g1y s s gty Jleisl o [0 (Sls fyge;l Glias S yiiie By SO JBlas gl slapnSilie et ja 0
*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 range test
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Table 8. Mean comparisons for interaction effects of seaweed and micronutrient foliar application on characteristics of saffron

"7‘.“1'? Jﬁé‘.».'i Z & .. . . e . a e e . é .. a e
s K | eaf Spds Sp ‘-*--> 039 &y olawd 9 5039 oSl 039 J5 olass I 50 413*_5 M'o)s
- Micronutrient ber Length of I_.eaf dried Number of Cprm fresh Co_rm dried Number quwer fresh Sygma dried
S(elar\:;?gd (kg.hat) pr:ell{r::]orm leaf (cm)  weight (g.m?) cormper/m?2  weight (g.m?)  weigh (g.m?)  flower (No.m?)  weight (g.m?)  weight (kg.hal)
0 0 5.63% 24.78¢ 26.13¢ 234,344 481.61¢ 307.79¢ 33.4¢ 11.52¢ 1.282¢

2 6.26¢ 26°¢ 26.88¢ 245,14 590.03¢ 367.34¢ 41.49P¢ 12.114 1.444
1 0 6.53« 26.78¢ 29.09° 264.55¢ 679.9° 441.13° 38.4¢ 13.89¢ 1.586¢
2 7.35° 28.332 32.482 347.782 987.242 640.272 54.72 18.88° 2.227°
2 0 6.99%¢ 27.22° 28.78 269.540 705.74° 430.75P 44,840 18.0 1.944¢
2 8.092 29.282 32.172 351.578 1029.822 662.932 57.832 24.062 2.5572

A o ime BB g1l susys gty Jleisl e [0 (Sls (yge;T Glae 1 S yiiie By S JBlas gl slanSilie et pa 0
*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 range test.

Olrae axdllo 3590 S (Shg » (IR0 35 9 09l (b Jebre Sl P10l duulio A Jgu
Table 9. Mean comparisons for interaction effects of Urea and micronutrient foliar application on characteristics of saffron

059 e 30) Syl Spdsb  SpSiS s ay olu WAON g, s J7 slasd F ¥ ois AW SS9
Urea Micronutrient Leaf Length of Leaf dried Number of Co_rm frESh_ Corm dried Number i Flower fresh Stigma dried
(kg.ha'?) (kg-ha't) number leaf (cm)  weight (g.m?) corms.m- Welgq; (g.m weigh (g.m?) flowerz)(No.m weight (g.m?)  weight (kg.ha®)

0 6" 25.56° 27.94¢ 233.65° 516.47¢ 348.68° 37.2° 12.19¢ 1.418¢
0 2 6.350¢ 25.83¢ 28.440c 253.99b¢ 645.77° 390.44°b¢ 46.79° 14.06¢ 1.6524
7 0 6.66° 27.445 30.23% 274.66° 670.83° 419.41° 46.76° 17.46° 1.928¢
2 7.742 29.442 31.312 348.732 974.442 628.912 52.652 21.48?2 2.4242
10 0 6.49b¢ 25.78°¢ 25.82¢ 260.11° 679.96P 411.58P 32.68° 13.77¢ 1.466¢
2 7.622 28.33° 31772 341.778 986.882 651.192 54,582 19.51P 2.148P

A I ime B g1l s yo g Jledl e 5o SSls (yge5T Glice S yie By S JBla sl slo 1 Kile gt yo 0F
*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 range test.
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Table 10. Mean comparisons for interaction effects of seaweed, Urea and micronutrient fertilizers as foliar application on characteristics of saffron

L S o8 s Sloss s S5 h
s 039! Gieyy  Spolad Sy Jsb S B e N e oy
Se;:l(/veed Urea1 Mlcronutglent Leaf Lengthof | eaf dried of Corm fresh2 Corm drleczzl Number  fresh weight ~ Stigma dried
Lhat (kg.hat) (kg.hat) numbers  leaf (cm) weight corms.m-=2 weight (g.m) weigh (9.m) flower (.m?) weight
(Lha @m?) (No.m?) (kghar*)
0 0 0 5.13" 21.67h 22.44h 203.33 340.59 216.85" 255 7.33f 1.01"
0 0 2 5.75¢ 22.33" 23.14¢ 217.62" 489.04M 272.77" 38.81 8.403" 1.18%
0 7 0 5.98%f 27.67¢ 30.17bd 226.2490 382.491 297.28% 40.31°19 12.21° 1.409%
0 7 2 6.73¢ 2gpede 30.750d 241.91¢foni 494.81N 308.73¢" 42.22% 12.47¢ 1.61¢
0 10 0 5.78%f 259 25.77¢f9n 273.43%f 721.77% 409.25¢ 3449 15.02¢ 1.426'
0 10 2 6.29° 27.67%% 26.74%f 275.9c0¢f 786.23¢de 520.52¢ 43.44%f 15.47% 1.53¢
1 0 6.020¢f 27caef 30.860< 235,72 557.529" 419.05¢ 36.3f" 11.73¢ 1.448f
1 2 6.079%f 26.674%f 31.48bc 296.65¢ 594.46% 376.13 480 11.76¢ 1.475%9
1 0 6.71¢d 26.33% 29.14bcde 316.79° 754.46%1 466.8%" 43.7%f 17.76° 1.902¢
1 2 8.05% 29.67% 30.79bcd 388.71% 1280.18% 883.35% 57.7% 23.44P 2.846%
1 10 0 6.86 27cdef 27.26%0 241.13¢fni 727.33% 437.54%f 35.2fh 12.2¢ 1.4091
1 10 2 7.933 28.67% 35.242 357.97° 1087.07° 661.33° 58.43 21.43P 2.359°¢
2 0 6.86 2gpede 30.520¢d 261.9¢%f0 651.30 410.14¢ 49.80cd 17.51° 1.797%
2 0 2 7.22 28.5bcd 30.79bcd 247.7¢f6n 853.80¢ 522.42¢ 53.573k¢ 22.03° 2.3°
2 0 7.28 28.330d 31.378bc 280.95% 875.14°¢ 494.14¢% 56.283¢ 22.4P 2.473¢
2 2 8.442 30.672 32.38% 415.572 1148.32° 694.65 58.03% 28.53% 2.816%
2 10 0 6.83¢¢ 25.331 24,441 265.77%f 590.799" 387.97% 28.43N 14.11% 1.563¢f
2 10 2 8.622 28.67% 33.343 391.43% 1087.33P 771.73° 61.92 21.63° 2,557

il I me BB g1ls s o gty Lol e [0 (Sils (yge5T sl 1 S e By G JBlas sl slo Sl gt o 0F
*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 range test.
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Abstract

Nutrition management is one of the most important parameters in determining the yield and
quality of saffron (Crocus sativus L.). In order to study the effects of foliar application on flower
and corm vyield of saffron, a field experiment was conducted as factorial layout based on a
randomized complete block design during growing season of 2016-2017 at a private farm in Bojd
village of Birjand, Iran. Treatments included three levels of seaweed (Acadian) (control, 1 and 2
liters per thousand), three levels of Urea (such as control, 7 and 10 per thousand) and two levels of
micronutrient (MICROMIX ECOQUEL) fertilizers (including control and 2 per thousand). The
results revealed that the effect of seaweed on all measured traits was positive and significant. The
application of 2 l.ha* seaweed was increased dried weight of stigma, the number of flower, corm
dried weight and dried weight of leaf up to 65.32, 37.06, 61.99 and 16.15 percent compared to
control, respectively as (P<0.01). The effect of Urea foliar application on the all measured traits was
significant. The highest dry yield of stigma by 41.3% as compared to control was produced in 7
kg.ha! urea foliar application. The effect of foliar micronutrient was positive and significant on all
measured traits. Generally, application of 2 L.ha' of seaweed, 7 kg of urea and 2 kg of
micronutrient had the highest yield in most of the measured traits. Overall, the use of ecologic
fertilizers while reducing the consumption of chemical fertilizers and mitigating environmental
pollutions, will be an effective and promising step towards sustainable agriculture.

Keywords: Acadian, Dried weight stigma, Foliar application, Nitrogen, Seaweed.



