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ABSTRACT

The present study aimed to study quantitative and qualitative traits of saffron (Crocus sativus L.) as affected by
complete nano fertilizer (0 (Ko), 5 (Ky), and 10 (K,) mg I'%), carbon nanotube (0 (Lo) and 2 (L;) mg IY) and different
planting dates (August 15 (T;), August 26 (T,), and September 5 (T3)) in a factorial experiment based on a RCBD
with three replications. It was found that delayed sowing accompanied with the application of nano fertilizers
promoted quantitative and qualitative traits; so that in the application of "L,K,T5" for the duration of flowering period
(14.66 days), flower number (4.033), stigma fresh weight (0.0488 mg), stigma dry weight (0.022 mg), and safranal
(44.56), picrocrocin (81.13) and crocin (188.33); However, "L;K;T3" is in all mentioned traits other than picrocrocin
did not significant difference with "L,K,T5". The highest anthocyanin was obtained under "L;K;T5", "L{K,T3",
"L1K,T," and "L;K;T3". In total, it can be said that the quantitative and qualitative yield of saffron was improved by
the application of nano fertilizers — through making the optimum nutrients available-and the planting of roots in
August-September — through making the optimum moisture and temperature available.

Keywords: Crocin, nano fertilizer, picrocrocin, safranal, vegetative traits.
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Table 1. Physical and chemical properties of the soil
used in the experiment

K P N EC

Texture oC H
(%) (ppm) (ppm) (%) (umho/cm) P

Lomay 7.8 4152 22 1.9 178.4 6.6
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Table 2. Analysis of variance of different treatments on the measured traits of saffron
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Y, a2 £ g g g 2 £ 8 g S 3
= K & S S kS S ‘s < 2 2
3 = o 3 5 £ g 3 &
S} joif (&} =) = i [a)]
= o bl 7]
Replication 2 0.0014™ 31617 44536.6° 106892 277641  246.1" 3531 0.00003® 0.000063° 3.62" 12.67"
Carbon nanotube (L) 1 0.377" 158627 704.16~ 16949 297.04" 2978™ 718.1" 0.00182" 0.00071" 6.707 211.1"
Nano fertilizer (K) 2 1.907" 135519™ 162059 26618~ 364.917 1113™ 290.9” 0.00087" 0.00057" 596~ 143.2"
Planting dates (T) 2 0.655~ 1592° 70175~ 760057~ 106.20° 3158~ 43.15  0.00062" 0.00089™ 11.68™ 132.8™
LxK 2 0071™ 7556™ 123257 3760317 5.689™ 46.91" 45.84° 0.00003® 0.000009™ 0.265® 9.00"
LxT 2 0085 4323" 27.33® 81875 21.74® 2593 41.25° 0.000009® 0.000013™ 0.429" 0.842™
KxT 4 0039 3501  7108" 2144.85™ 27.10™ 8.26™ 14.38™ 0.00008" 0.00007° 0.189™ 1.70™
LxKxT 4 0051 760" 20.75" 580.91" 185.63™ 231.8" 17.65° 0.00082” 0.000071° 3.07" 10.148"
Error 34 00103 3561 249.06 10209 34006 1587 105 0.000015 0.00012 0.121 248
C.V. (%) 4.47 425 6.26 11.35 885 1265 1263 1153 2998 2382 1384

OIS g glds 095 g w0 Y 0 Jleil mhaw o I Sie Dgld oS 5 4y NS g s e
*, ** ns: Significantly differences at 5 and 1% of probability levels, and non-significant, respectively.
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Table 3. Mean comparison of the different treatments on the measured traits on saffron
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LoKoTy 1.820"  264.19 17.33" 83.46 ° 63.60 ¢ 0.0296" 0.0029 1859"  0.466' 19.26" 433"
LoK,T;  2508% 421.8¢ 22.20° 90.73°2 68.60°¢  0.0360°®  0.007 % 20639 13339  31.96° 6.66 "
LoK, Ty 2.660%  450.7°¢ 2353F 136.96 2 68.10°¢  0.0370%9  0.008°" 2249 12669  36.66°° 8.33%9
LiKoTy 2.238%"  392.7°¢ 17.96 9 114.80° 7153%¢  0.0366°®  0.005 ™ 29.28%F  0.733"  3473°% 7.00 "
LK Ty 2581 5339° 3373 164.032 7323  0.0416°¢ 0.010%"  26.98°9 1733°9  4503° 8.66 %f
LK, T;  2.349%" 5335° 28.86 % 170.43° 7466°  0.0426°¢ 0012  30.72°° 14009 41.96 abc 9.00 ¢
LoKoT2 1.721"  3232° 20.46 ¢ 98.76 66.63%  0.03339  0.005% 18.79"  1.0339  20.73f 533 o
LoK T, 2.352%F  306.9°¢ 27.93 116.90° 74.09%  0.0393>"  0.009%  2264"" 17330  3176° 9.66 °f
LoKoT,  2.249¢ 42299 30.33 154.102 69.60 % 0.0376°9  0.013%¢  2410°" 2200%" 3563°% 9.33¢°f
LiKoT, 1.9899 395.8° 24.06 " 105.06 ° 67.54%  0.0360° 0008 * 2235%" 1466%" 3543% 7.00 "
LK T2 22057 537.0° 37.06 ™ 177.832 7526  0.0433%°  0017%  3390*% 3133 4296 10.00
LK, T, 2265 58392 37.56 ™ 185.03° 77.46° 0.0436®  0.017%°  3424% 2933%  41,00%*¢ 11.33 b
LoKoT3 1.743"  3440° 19.36 123.13° 66.83°  0.0343™"  0010%" 19809 1.700°%  2253f 7.33¢"
LoKiTs 2249 4326%  31.70% 149.16 2 7050>¢  0.0386%9 0.017%  26.69%9 2933%  30.46° 12.00
LoK,Ts  2.377%  4514° 33.10% 153.60 ° 76.26°  0.0396°" 0018*®  30.77"¢ 3.066° 3505 11.00
LiKoTs  1.856%" 343.0° 26.66 138.66 2 7210  0.0380%9 0.014°  27.04°9 2433° 3580 % 9.33¢°f
LiK:Ts 2951 5736° 44562 188.332 81.13% 0.0488* 0.022* 36.25%  4.033%  4439° 14.66*
LKy T3 2.748° 589.7°  4046% 181532 73.50 ™ 0.486 ° 0.021° 37.60%  3.900®  40.83%¢ 14.33%®

Sl o S e Vg sampo i o a Ly gLy aws oo lis [y LSD (ysesl j0 (P<e/+0) jlo cme glas 9529 pas 5 yiie By yo (ygiw ,0 )0
O 0loye YO cllS )l saumoylis o gy 50 T g2 (T1 g JolS 055 ol ;i o p)f‘sl,,.oh 50 v oo lis i pa Ky g Ky Ko ¢0y,S alg) 9l

Y 3 =R [ v o]
* In each column, means with the similar letters are not significant different (P< 0.05) using LSD test. L; and L,: 0 & 2 mg L Carbon nanotube; Ko,

Ki & K3: 0,5 & 10 mg L Nano fertilizer; Ty, T, & Ts: Planting dates at 15, 26 August & 5 September.

oles b g)lo sne glis a5 o9y (S5, FEFA)
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