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Tablel- Nutrition program used for gerbera for 1000 L
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Table 1- ANOVA for the effects of fulvic acid and iron nano chelate treatments on flowering indexes of gerbera cv. Dune
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Figure 1- Interaction effect of different concentrations of fulvic acid x iron nano chelate on the number of days to the
appearance of flower buds of gerbera cv. Dune (DMRT, p<0.05)
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Figure 2- Effect of different concentrations of iron nano chelate on the flower stem length of gerbera cv. Dune (DMRT,

p<0.01)
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Figure 3- Interaction effects of different concentrations of fulvic acid x iron nano chelate on flower longevity of gerbera cv.
Dune (DMRT, p<0.05)
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Figure 4- Interaction effect of different concentrations of fulvic acid x iron nano chelate on vase life of gerbera cv. Dune
(DMRT, p=<0.01)
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Figure 5- Effect of different concentrations of iron nano chelate on flower dry weight of gerbera cv. Dune (DMRT, p<0.01)
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Figure 5- Effect of different concentrations of fulvic acid on flower dry weight of gerbera cv. Dune (DMRT, p<0.05)
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Table 2- ANOVA for the effects of fulvic acid and iron nano chelate treatments on physiological indexes of gerbera cv. Dune
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Figure 7- Interaction effect of different concentrations of fulvic acid x iron nano chelate on chlorophyll index of gerbera cv.
Dune (DMRT, p<0.01)
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Dune (DMRT, p<0.05)

Bk Jl iy cod )b Gl coge Soglginnl 9IS o b FB9)lS 5 g Wil Siglsn ol ) (Seasn dlge
45 Sy o iy omen (YA) 335 oo i SIS siiw (ol 8l dg L5 a8 (YA) ohLSen 5 SO (ingly )3 (V) 8550 JS
oBalS by 2lie polie (SISO 058 b I Sgldanel AS 0D Ao 35 0 (o p B )l Clld  (Seegn

5y g oy o OT 3l 8 Ao 15 g 5y a5 eSS & Jdg)lS coleb ot 9 Shogadianl I i S glgdanl



VYV 15,5 U5 coblo gl yos 9 (DS 3 o] SS9l 9 Sy gdgdomnl 8 )15 il

{V¥) 3l

Ol (FUgaz) osly uibly 425 51 Jols gl 1l
Jlize 51 iman g ool SMGL 5 Sygdgbaul Lol 51 a5 oly
391 I gme 23959 Glise g doyd V Jleisl paw 53 les 93

Sl as ol s (VY b)) oy (1Kke duslis puls
35959)8 oliee b stne taliEl el ool SMSL o Syglsbal
2 pyS oo NYR) 35559, Jlade o i oAb dald 4 Caws
ey Salgbanad 2 o p S en YO+ e 3 (S 5 ss 15
e iy ieS g I oanlatio oyl EMS L 1) )3 o) ¥ olyan
2 SV e 2 (S 5 0 S 3PS e /o N)
2813 L 48 aizyn ol Candty Soglodinl (g oal NSl
Bl (gl e S

h J=89 )88 slrojSS) colw g oo oS L] ) Sicalia
el S yscaly 1y olS jo (gimuwsid dlge Jlasl o amd 58l
() ohbSer 5 (02,1 Giogin gl b (wiomen ol (hagh

S st wl 5 Suoguniwl jl odlatul 10,8 Lo &S 3 b cisllas
Slgi o Bl slne Copgonr b g (S ol 3 35 ©)g
ol cgiions) polis o 53 295 (i 5 S (i3 carge
3L Coonl jlg LBl jringid g Jodg)IS S5 ) ST A
- lgme (M) 2Bl yl3y55 0 GBLS (i g (o2l i 5
b g5tigd cgd o 4 Cl Jlelgo o ote | S Jifg S
Jedsay Jibo,ls e ilsal cde Yloisl amd o 13 5l cow
2y 48l oIS sitas (sljloig ol 2 oal @Ml 36
2 w3l ol g Gl st 35,0008 ] Ssilio sj2 ol
P50 ol Judg)lS Lo sty 45 ALA Silggia) giaal-Wll siiamge

EFAO0 OFA50 @EFA100 BFA250

<018
£0.16 e
., ©0.14 de ot
35012 | g of I 7]
£0.08 cAbgf .
= 0.06 pak: ?
0.04 ARgE 2
0.02 g’ % g ;

&
Lx]

\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.\.H
\\\\\\\\\\\\\\\q(%

0 1

28 oAl oS b
Nano iron chelate (g/l)

N
SN

w1 8y 15355 g9, w9 o] CWTHU x Sy o) ghunw] Bliteo grcdale Ll 51— JSW
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Introduction: Gerbera jamesonii is a permanent, herbaceous and chilling-sensitive plant species from the
family Asteraceae that is native to hot regions. The species has high color diversity and it is among the top ten
cut flowers in the world. Fulvic acids are a family of organic acids, natural compounds, and components of the
humus (which is a fraction of soil organic matter). They are similar to humic acids, with differences being the
carbon and oxygen contents, acidity degree of polymerization, molecular weight and color. Fulvic acid remains
in solution after removal of humic acid from humin by acidification. Fulvic acids are of relatively low molecular
mass and less biologically active than humic acids. Among micronutrients, Iron (Fe) is a cofactor for
approximately 140 enzymes that catalyze unique biochemical reactions and is an essential element for growth of
plants. Lack of iron causes young leaves yellow and photosynthesis activity reduce significantly and
consequently biomass reduce. Iron plays many essential roles in plant growth and development, including
chlorophyll synthesis, thylakoid synthesis, chloroplast development, contribution in RNA synthesis and
improvement the performance of photosystems. Nano-fertilizers can be substituted for conventional fertilizers.
Studies showed that the effect of nano-particles on plants can be beneficial (seedling growth and development).

Materials and Methods: In order to investigate the effect of different concentrations of fulvic acid and iron
nano chelate on flowering of gerbera as well as flower vase life of gerbera cv. Dune, an experiment was
conducted as a factorial based on a completely randomized design with three replications during the years 2016-
2017. The medium was included peat moss 65%, perlite 30% and cocopeat 5%. The seedlings of tissue cultured
plants were planted into pots (size-20) (volume 7 L, height 19 cm, diameter 24 cm) in hydroponic greenhouse
conditions. Day/night temperature regime was set at 20-25/13-16°C and light intensity at 400-500 umol m2s™.
The plants were fed three times a week. The treatments were: fulvic acid at four concentrations of 0, 50, 100 and
250 mg L as drench and iron nano chelate at 4 concentrations of 0, 1, 2 and 4 gr L as foliar application (15
days intervals for 4 months),. Two weeks after the last treatment, morphological parameters were measured.
They were included flower fresh and dry weight, flowering stem length, flower longevity and vase life and the
number of days to the appearance of flower buds. Also, the recorded physiological parameters included
chlorophyll a, b and total chlorophyll, chlorophyll index and carotenoid.

Results and Discussion: The results of this study showed that, flower dry weight was increased with
increasing the concentration of iron nano chelate. The highest flower dry weight (6.43g) was obtained from

plants treated with 4 g L™* iron nano chelate and the lowest one (5.57 g) from control plants, but flower fresh

weight was not affected by these treatments. The highest length of flowering stem was observed in treatment of 2
g L iron nano chelate. The lowest time to flowering was obtained from 50 mg L fulvic acid without
application of iron nano chelate. The results of means comparisons showed that fulvic acid and iron nano chelate
caused to increase flower longevity significantly. The highest flower longevity (19 days) was obtained from 250
mg L fulvic acid and 1 g L iron nano chelate and the lowest mean (12.66 days) was related to control plants.
Also, most of treatments caused to increase vase life compared to control. The highest vase life (14.66 days) was
observed in 1 g L iron nano chelate without fulvic acid while the lowest mean (6.66 days) was observed in
control. Chlorophyll content (chlorophyll a, b and total chlorophyll) and carotenoid content of gerbera increased
with increasing concentrations of fulvic acid and iron nano chelate in compared with the control.

Conclusion: According to the results obtained from this research, application of fulvic acid and iron nano
chelate have a positive effect on most flowering and biochemical indices. Application of low concentrations of
fulvic acid (50 mg L) supplemented with iron nano chelate caused to early flowering. Fulvic acid didn’t have
any effect on flowering stem length and its application reduced the flower dry weight. While combined
application of fulvic acid and iron nano chelate caused to increase flower longevity. Also iron nano chelate
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caused to increase flowering stem length, vase life and flower dry weight. In most of the biochemical indices,
combined treatment of 100 mg L™ of fulvic acid and 2g L* of iron nano chelate had better or favorable result on
measured indices compared to the control treatment although the highest concentration of treatments did not
have a negative effect and sometimes in some indicators also have more impact. Among these treatments, the
concentrations of 100 and 250 mg L™ fulvic acid and 2 and 4 g L™ iron nano chelate can be effective for gerbera
plant.
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