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Abstract

Introduction: Proper nutrition in the cultivation of cut flowers, including polianthes is extremeI?/ important. It is
necessary to achieve quantitative and qualitative standards for the cultivation and production of this flower. It has been
shown that, due to the lack of many secondary roots and shallow roots, the bulb plants are more sensitive to the lack of
nutrients isuch as phosphorus) compared to the other horticultural and agricultural crops. Plant growth regulators are
particularly important in increasing the quantity and quality of flowers and ornamental P ants, one of the most important
of which is the positive effects of gibberellins in ornamental plants. Phosphorus (P) plays a key role in photosynthetic
activities, flower formation and production of reproductive organs of greenhouse crops. The present study will examine
the effects of gibberellin as a plant growth regulators and different concentrations of phosphorus) on the growth
characteristics and flowering indices of marigold under hydroponic conditions.

Material and methods: An experiment was implemented to investigate the effect of gibberellic acid and various
concentrations of P in nutrient solution on the %{owth and flowering of polianthes. The experiment was factorial based
on a randomized complete block design with three replicates. The cuttings were immersed in O (distilled water), 100
and 200 mg/L of gibberellin concentration for 30 min before cultivation. Four levels of different P concentrations (7.75,
15.5, 31 and 62 mg/L) were Brepared by monopotassium phosphate (KH2PO4) fertilizer and their effects were evaluated
under different levels of gibberellin. Growth, flowering and physiological indicators were measured and evaluated
during and at the end of the growing season. All data were statistically analyzed by analysis of variance (ANOVA)
using the SAS 9.1 software (SAS Inc., Cary NC). Duncan’s multiple-range test was performed at p = 0.05 on each of
the significant variables measured.

Results and discussion: The results showed that nutrient solution consumption was more than 60% lower in plant
nutrition according to plant demand and EC of the nutrient solution compared to the complete replacement method.
The concentration of nitrogen, potassium, and calcium in Chinese lettuce decreased under the EC control method. Leaf
magnesium concentration increased in all cultivars nourished according to EC control and plant nutrient demand
compared to the complete nutrient replacement method. The highest concentrations of micronutrients such as iron, zinc,
and manganese were observed in the complete nutrient replacement method in all three lettuce cultivars. The results
also showed that the amount of Fe and Mn in the leaf of red lettuce cultivar and zinc concentration in the leaf of Chinese
Idettuce éind Kazeroon decreased significantly under nutrient replacement according to the EC control and plant nutrient
emand.

Conclusions: Application of 31 mg L-1 of P and the impregnation of the bulb with the concentration of 200 mg L-1
of gibberellic acid is recommended to accelerate the harvest elongated branches, to enhance the number of branches
and the vase life of polianthes flower under hydroponic cultivation.

Keywords: Number of branch, Gibberellin, Phosphorus, Vase life, Nutrient solutions.
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Table 1- Main effects of different concentrations of phosphorus (P) in the nutrient solution and gibberellin
hormone (GA) on fresh and dry weight leaf (FWL and DWL) and stem (FWS and DWS), number of bulb, number of
floret and time of leaf emergence in tuberose plant

Treatment FWL DWL FWS DWS(g) Number of Number of Time of leaf emergence
) ) © : bulb floret (day)
P
P1 39.84° 8.23" 9.47°" 1.80° 6.33°¢ 18.11° 19
P2 41.74° 8.54 " 951" 1.91° 6.55°¢ 118.34° 18.66
P3 55.69 * 9.66° 10.31¢ 2.082 10.33° 20.68 2 17.66
P4 42.33° 8.44° 9.47°" 1.80° 8.44" 18.25° 18
Significance ** ** * ** ** *x Ns
GA
GAO0 40.26 ¢ 8.19°¢ 8.82° 1.64° 6.58 ¢ 17.75° 20.75%
GA100 44.94° 8.69° 9.45° 1.84° 7.83° 18.55° 20.33%
GA200 49.49° 9.262 10.80% 222% 9.33¢ 20.24¢ 13.91°
Slgnlflcance *% *% *% *% *% *%x *%

Syl sme B SSls slarels iz yge3] (wlel gl g o b (slagygiw 1) 970 Jloil mbans (o (5)ls e g (6 l0 e pie o s ** 3 * NS

@<0.05) ssls

Ns, * and **, Non-significant, significant at 0.05%, 0.01%, respectively. Means followed by a different lowercase letters in a
column were significantly different according to Duncan’s multiple-range test (p<0.05).
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Table 2— Interaction effects of different concentrations of phosphorus (P) in the nutrient solution and gibberellin
hormone (GA) on fresh and dry weight leaf (FWL and DWL) and stem (FWS and DWS), number of bulb, number of
floret and time of leaf emergence in tuberose plant

Treatment FWL DWL FWS DWS(g) Number of Number of Time of leaf emergence
©) ®) (@) g bulb floret (day)
PGA
P1GAO 34.91f 757¢ 8.51¢ 1.62°¢ 533f 17.51¢ 2232
P1GA100 40.98 %f 8.29 o 8.98 ¢ 1.72°% 6 °f 18.24 bed 21.33%
P1GA200 40.64 < 8.81 b 10.75 % 2.09 3° 7.66 < 19.01 bed 15.67°
P2GA0 37.22°¢ 8.02 ¢ 8.57 ¢ 1.62¢ 5.66 °f 17.16¢ 210
P2GA100 42.64%  8pLPd  9p2bcde D 02ac 6.66 %f 18.24 bed 20.67°
P2GA200 4535  go7re 1033 Hagax 7.33f 1963t 1433¢
P3GAO 49,58 b 9.21 ¢ 9,18 abcde 1.74 % 8.33 bed 19.14 bed 21.33%
P3GA100 54.15° 9.32° 10.13 2.01°% 10° 19.92° 19.33%
P3GA200 63.35° 10.46 @ 11.62% 252¢ 12.66° 2297% 12.33°
PAGAO 39.34 of 7.95 % 8.33°¢ 162° 7 cef 17.19¢ 20.66*°
P4GA100 42,02% 8550 9.08 ¢ 1.64 8.66 ¢ 17.78 b« 20°
P4GA200 4564  882° 1051  216%® 9.66 19.34 bed 13.33¢
Significance * * * * * * **
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*and ** significant at 0.05%, 0.01%, respectively. Means followed by a different lowercase letters in a column were
significantly different according to Duncan’s multiple-range test (p<0.05).
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Table 3- Main effects of different concentrations of phosphorus (P) in the nutrient solution and gibberellin

hormone (GA) on length of flowering branches, Inflorescence length, number of flowering branches, vase life, flower
harvesting time (Harvesting time) and phosphorus content (P content) in tuberose plant

Length of Inflorescence Number of Vase life Harvesting P content
Treatment flowering branch - .
(cm) length (cm) flowering branch (day) time (day) (mg/g)
P
P1 76.02° 25.06° 1.07° 408" 120572 16.94°¢
P2 76.95° 25.46° 1.11° 413" 118.35° 19.83 ¢
P3 85.742 28.672 15582 4852 109.86° 25.93%®
P4 75.34° 24.95° 1.25° 438%® 118.39 2 27.53°
Slgnlflcance *% *%x *%k *% *% *x
GA
GAO 76.06 25.08° 1.05° 3.95° 118.54 2 22.59
GA100 78.28° 25.97° 1.22° 425" 117.34° 20.92
GA200 81.17°2 27.052 1462 4872 114.51° 23.41
Significance ** ** ** ** ** Ns
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Ns and **, Non-significant, significant at 0.05%, 0.01%, respectively. Means followed by a different lowercase letters in a
column were significantly different according to Duncan’s multiple-range test (p<0.05).
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Table 4- Interaction effects of different concentrations of phosphorus (P) in the nutrient solution and gibberellin

hormone (GA) on length of flowering branches, Inflorescence length, vase life and phosphorus content (P content) in
tuberose plant

Treatment  Length of flowering branch (cm) Inflorescence length (cm)  Vase life (day) P content (mg/g)

PGA
P1GAO 71.17 % 2432 354¢ 13.43¢
P1GA100 75.39 ©* 24.62 % 424° 17.15¢
P1GA200 78.49° 26.24 4.46° 20.23¢
P2GAO 74.97 @ 2451 3.93°¢ 21.77°¢
P2GA100 7717 2572 3.88¢ 14.14°¢
P2GA200 78.74° 26.16 ™ 4.56° 21.58¢
P3GAO 83.00° 27.76"° 439° 25.21°
P3GA100 84.48"° 28.07° 453° 27.03 %
P3GA200 89.72% 30.20° 5.61° 24.27"
PAGAD 72.13¢ 23754 3.94¢ 27.06 @
P4GA100 76.09 25,50 434° 27.26 %
P4GA200 77.74 25.62 4.86° 29.54 2
Significance * ** o *
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*and ** significant at 0.05%, 0.01%, respectively. Means followed by a different lowercase letters in a column were
significantly different according to Duncan’s multiple-range test (p<0.05).
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Fig 1- The interaction effect of different concentrations of phosphorus in the nutrient solution and the
impregnation of cuttings with gibberellic acid on the number of branches of polianthes
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Fig 2- The interaction effect of different concentrations of phosphorus in the nutrient solution and the
impregnation of cuttings with gibberellic acid on harvesting time
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