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Table 1 - Fertilizer treatments used for fertigation of plant samples

2lié Jols EC

&35 o Spao p (Pine polis () Comd . . &
L . . EC of Nutrient solution
Fertigation treatment Elements ratio (weight percent) (mS/cm) Reference
. . 15(N), 5(P20s), 30(K20), 10.10(Ca0),
First group 5 09,5 2.16(MgO) 1.10 Kacperska (11)
. 15(N), 10(P20s), 30(K20), 11.10(Ca0),
Second group 93 09,5 2.10(MgO) 1.13 Bres et al (3)
. . 15(N), 10(P20s), 15(K20), 11.10(Ca0), -
Third group dw 09,5 2.50(MgO) 0.92 Modified Bres et al (3)
. 15(N), 8(P20s), 12(K20), 11.10(Ca0), .
Fourth group )l 09,5 2.50(MgO) 1.06 Modified Mota et al (23)
. e 15(N), 5(P20s), 20(K20), 11.10(Ca0), -
Fifth group s 09,5 2.50(MgO) 0.96 Modified Kacperska (11)
: v e 15(N), 15(P20s), 15(K20), 11.10(Ca0), -
Sixth group i 09,5 2.50(MgO) 0.97 Modified Florance Flora (8)
Sunway o8, 15,5 2L (sWdiged disi Coa 03] 3 y90 Do g 2ldE polic wdlie -Y Joso
Table 2- The amounts of nutrients used for fertigation of gerbera cv. Sunway samples
b pan g olis
Macro elements (mM)
e Sy 89,5 93895 A 89,5 Sk 095 T2 095 oA 09,5
Salt name Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
K2SO04 0.22 0.22 0.22 0.22 0.22 0.22
KNO3 3.8 3.62 1.23 2.03 221 0.94
KH2PO4 0.53 0.71 0.71 0.71 0.53 1
NH4H2PO4 - 0.35 0.35 0.75 - 0.59
NHsNOs 0.75 0.53 0.85 0.53 0.75 0.85
Ca(NOs)2,4H:.0 1.35 1.48 1.48 1.48 1.48 1.48
MgS0Oa4,7H20 0.4 0.4 0.4 0.4 0.4 0.4
Mg(Nos)2,6H20 - - 0.07 0.07 0.07 0.07
CO(NH?2)2 - - 0.8 3.25 0.59 0.82
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Continued Table 2- The amounts of element nutrients used for fertigation of gerbera cv. Sunway samples

pais @b Sy 09,5 93895 dws 89,5 Sk og,S 4095 O 09,5
Element name Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
(mM)

N 8 7.99 7.18 10.19 7.4 7.14

P 0.53 1.06 1.06 1.46 0.53 1.59

K 4.77 4.77 2.38 3.18 3.18 2.38

Ca 1.35 1.48 1.48 1.48 1.48 1.48

Mg 0.4 0.4 0.47 0.47 0.47 0.47

S 0.65 0.65 0.65 0.62 0.62 0.62
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Table 3- The amounts of micro elements and iron used for fertigation of plant samples

B uao oS molic Concentration cdals
Micro elements (mM)
MnCLz, 4H2.0 0.0049
HsBOs 0.020
ZnS04 0.0061
CuSOq4, 5H20 0.00048
NaMoOQs, 2H20 0.00058
o (M)
Iron
FeSOa4, 7TH20 0.0348
Na2:EDTA 0.0384
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Table 4- ANOVA for the effects of different fertilizer treatments on the mean square of evaluated traits of gerbera plantlets

cv. Sunway
- - 039 039
e o slass Jsb Sy Jsb JESN Ay Sl P S3)) P S3)) S i < i
- >) B i . . . i, S Ay B )
Glad ol S SRy ek, e Leaf Root s )
SOV df Leaf  Petiole  Root Root Root Secondary fresh fresh Leaf Root
no. length no. length  volume root no. weight weight d.ry d.ry
weight  weight
e 5 2440 3747 744 10737 19.747 1380™ 14217 17.65™  1.29™ 0.13”
Treatment
EM 24 2.01 0.26 4.29 1.46 2.24 270.00 90.68 1.79 1.32 0.02
rror

IS ime pas g doyd gy o> S Jlein ] pdass )0 )b pixe i 4 NS g s
** *and ns: significant at 1%, 5% and non-significant, respectively.

03

g1 50 (B) Ay i (39
Root dry weight (g/plant)

g 50 (B) Aduy ¥ )9
Root fresh weight (g/plant)

S = N W s o e
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Figure 1- Effect of different fertilizer treatments on root fresh and dry weight of gerbera plantlets cv. Sunway
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Figure 2- Effect of different fertilizer treatments on root volume and root length of gerbera plantlets cv. Sunway
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Figure 3- Effect of different fertilizer treatments on main root number and secondary root number of gerbera plantlet cv.
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Figure 4- Effect of different fertilizer treatments on petiole length of gerbera plantlet cv. Sunway
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Table 6- Effect of different concentrations of second group fertilizer on some of the traits of gerbera plantlet cv. Sunway
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Means followed by the same letter within each column are not significantly different at probability level of 5% based on LSD test.
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Table 7- ANOVA for the effects of different concentration of fertilizer on the mean square of traits of gerbera plantlet cv.
Sunway
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Figure 5- Effect of different fertilizer treatments on total chlorophyll, chlorophyll a, chlorophyll b and carotenoid contents in
gerbera plantlet cv. Sunway (LSD, p<0.05)
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Introduction: In traditional agriculture, a high concentration of nutrients is generally available to the plant,
and a large amount of it will be leached out and is not available to the plant. But, if properly managed, the
nutritional needs of the plant can be identified; it can increase the efficiency of fertilizer use and also prevent the
environmental pollution caused by excessive use of chemical fertilizers in the country. Therefore, the aim of this
study was to increase the fertilizer utilization efficiency by choosing optimal fertilizer treatment and its optimum
level for acclimation and optimum growth of gerbera tissue culture plantlets.

Material and methods: In the first experiment, different fertilizer treatments with different proportions of
NPK were evaluated in a completely randomized design with 10 replications. In the second experiment, the
different concentrations of the secondary group treatment (0.5x, 1x and 1.5x) were evaluated to determine the
optimum level of fertilizer treatment. This experiment also was conducted in a completely randomized design
with 15 replications. At the end of each experiment different parameters such as leaf number, petiole length,
shoot dry and fresh weight, main root number, root length, secondary root number, root volume, root dry and
fresh weight, chlorophyll a, b and total content were measured. Data preparation was done in Excel and data
analysis was performed using the Jump 8 software. Mean comparison between treatments was performed with
LSD test at 5% probability level and charts were drawn using Excel program.

Results and discussion: The results showed that the maximum root length, root volume, root dry and fresh
weight and secondary root number was obtained from plantlets that was treated by the fertilizer treatment of the
second group: K3SO; (0.22 mM), KNOs (3.62 mM), KH,PO4 (0.71 mM), NH4H2PO4 (0.35 mM), NH4NOs (0.53
mM), Ca(NOs3)2,4H,0 (1.48 mM), MgSOa, 7H;0 (0.4 mM), MnCl;, 4H,0 (0.0049 mM), H3sBO3 (0.020 mM),
ZnS04 (0.0061 mM), CuSOs, 5H,0 (0.00048 mM), NaMoO,, 2H,0 (0.00058 mM), FeSO4, 7H,0 (0.0348 mM),
Na;EDTA (0.0384 mM). So among the different fertilizer treatment, application of the fertilizer treatment of the
second group was recommended. Calculation of nitrate and ammonium content used in six fertilizer treatments
showed that the amount of ammonium used in fertilizer had a significant effect on root number and root dry
weight. The maximum root humber and root dry weight were observed in the second fertilizer group and then in
the first fertilizer group. Urea was not used as a source of nitrogen in the fertilizer formula of these two
treatments, while in other fertilizer treatments; urea fertilizer was used in addition to other sources of nitrogen
supply. Since urea is converted into ammonium before its absorption by the plant, its application in the fertilizer
formula has an effect on the amount of ammonium used in the fertilizer composition. It increases the ratio of
ammonium to nitrate in fertilizer composition, which in turn influences root function. The ratio of potassium to
phosphorus in the research of Khalaj et al. (4.40) is approximately as the same as the ratio of potassium to
phosphorus used in the second group fertilizer treatment (4.50). The results of this ratio were also corresponded
to Zheng et al. (4.6), Paradikovic et al (4.4), Hahn et al (4), Savvas and Gizas (4.8).The results of second
experiment showed that plantlets grown under 1.5x concentration of second group fertilizer had better growth
indices than two other treatments and had higher means in terms of root and shoot dry weight and petiole length.
After counting the number of produced leaves at the end of the experiment, signs of leaf necrosis was observed
under some treatments. Plantlets treated with 1 and 0.5 x concentrations of the second group treatment showed
the highest incidence of leaf necrosis. Application of 1.5 x concentration of the second group treatment resulted
in a 40% decrease in leaf necrosis symptoms compared to the other treatments. Also, the highest percentage of
healthy leaves was obtained from 1.5 x concentration of the second group treatment, which showed a significant
difference with the other treatments.
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Conclusion: Generally, for the purpose of acclimation and optimal growth of gerbera tissue culture plantlets,
fertilizer treatment of the second group {15(N), 10(P20s), 30(K20), 11.10(Ca0), 2.10(MgO)} at a concentration
of 1.5x is recommended.

Keywords: Different concentrations of fertilizer treatment, Growth indices, NPK ratios, Nutrition
requirements.



