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Effect of macro elements concentration on quantitative and qualitative traits of lily
cut flower (Lilium LA Hybrid Fangio) in soilless culture
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ABSTRACT

This experiment was conducted to evaluate the effect of four types of nutrient solutions on growth, quantitative and
qualitative characteristics of Lilium cut flower (Lilium LA Hybrid Fangio) in soilless culture in a completely randomized
design with four treatments, four replications with 10 pots per replicate in the research greenhouse of the University of
Guilan. Plants with four treatments of macro elements (S1, S2, S3 and S4 highest to lowest macro elements, respectivly)
were arranged on the base of modified Quick nutrient solution with different salts including potassium nitrate, di potassium
hydrogen phosphate, potassium dihydrogen phosphate, calcium nitrate, ammonium nitrate, calcium chloride and
Magnesium sulfate mg/L. All macro elements contained similar amounts of micro-elements. Results showed that there were
significant difference between different treatments of macro elements for length of bud, leaf length and width, number of
leaves, daughter bulb weight, total chlorophyll content of leaf, anthocyanin and petal protein, leaf nitrogen, potassium,
phosphorus and magnesium. Also, significant difference was not observed for traits such as plant height, number of flowers,
number of days to flowering, number of daughter bulb, proline content, ion leakage, leaf relative water content and lipid
peroxidation in leaf. Results of mean comparison of data showed that S1 treatment, had the highest concentrations of macro
elements, had a positive effect on vegetative characteristics such as length of largest flower bud, leaf length and width, leaf
number and weight of daughter bulb as well as biochemical parameters like anthocyanin and protein in petal, chlorophyll in
leaf, and concentration of mineral elements of nitrogen, phosphorus, potassium, calcium and magnesium in the leaf of lily
cut flower in soilless culture conditions.

Keywords: Leaf chlorophyll, leaf number, nutrient solution, petal anthocyanin.
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Table 1. Mineral concentrations in four kinds of macro elements

Salt type Potassium

Di potassium - Potassium di Calcium  Ammonium  Sodium  Magnesium EC

(mg/L) nitrat gggggﬁ:& gggsrgrg]:{]e nitrat nitrate chloride sulfate (dS/m) pH
Nutritional solution 1 631.3 43.5 102 512.5 150 14.6 230.6 124 539
Nutritional solution 2 505 34.8 81.6 410 120 11.7 184.5 107 571
Nutritional solution 3 378.8 26.1 61.2 307.5 90 8.8 138.4 119 571
Nutritional solution 4 252.5 17.4 40.8 205 60 5.9 92.3 0.83 5.85

(Lilium LA sp. cv. Fangio)  ywges oy p axlis J§ S a0y 2iaS (glp (VoiVe) Cod py ConsSsS s slo S5g ¥ oo
Table 2. Characteristics of cocopeat and perlite (70:30) media for Lilium cut flower in hydroponic culture

Characteristics EC (dS/m) pH

Bulk density (g/cm°)

Media 2.95 5.9

Particle density (g/cm?®)
0.17 0.2
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Table 3. Results of analysis of variance for macro elements on growth and flowering characteristics in Lilium cut
flower (Lilium LA Hybrid Fangio)

Source of df Length Width Length  Number weight of Height ~ Number Flowering Number of

variation of bud of leaf of leaf of leaves daughter bulb of plant of flower time daughter bulb
Nutrient solutions 3 280.60° 3.1~ 1782  109.97 3247 80.5™ 3" 36™ 3.2™
Error 16 74.04 0.7 52.7 344 2 94.4 1.6 13.2 8.2
CV% - 1158 4.6 3.3 5.9 11.02 9.8 14.9 3.2 14.9

Sl goe WS 555 5 7Y 50 ot s )5 I8 gine B caumslis ns o
*, ** ns: Significantly difference at 5 and 1% of probability levels, and not significant, respectively.

1. LA hybyrids (Lilium longiflorum x Lilium Asiatic)
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Figure 1. Effect of macro elements on length of bud in Lilium cut flower (Lilium LA Hybrid Fangio)
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Figure 2. Effect of macro elements on number of leaves in Lilium cut flower (Lilium LA Hybrid Fangio)
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Figure 3. Effect of macro elements on length of leaves in Lilium cut flower (Lilium LA Hybrid Fangio)
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Figure 4. Effect of macro elements on width of leaves in Lilium cut flower (Lilium LA Hybrid Fangio)
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Figure 5. Effect of macro elements on weight of daughter bulb in Lilium cut flower (Lilium LA Hybrid Fangio)
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Table 4. Results of analysis of variance for effect of macro elements on biochemical characteristics in Lilium cut
flower (Lilium LA Hybrid Fangio)

Source of Petal Total Leaf” s Leaf” s Petal protein Relative Electrolyte Leaf
L df anthocyanins chlorophylls chlorophyll a chlorophyll b profe ater - MDA
variation . ; - . concentration leakage  prolin
concentration concentration concentration concentration content

Nutrient =5 4 59 21.62" 12.10" 067" 1.88" 13" 5870 149" 485"
solutions

Error 16 0.002 1.30 0.77 0.36 0.03 16.25 50.02 .54 101.6
CV% 12.40 8.30 7.83 7.80 6.20 441 14.39 15.11

el Gl gre es 97 ) 50 Jlizl zahaw jo o pixe BB snias ylis oS Ay NS g %

13.71

*, ** ns: Significantly difference at 5 and 1% probability levels and not significant, respectively.
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Figure 6. Effect of macro elements on petal anthocyanins in Lilium cut flower (Lilium LA Hybrid Fangio)
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Figure 7. Effect of macro elements on petal protein in Lilium cut flower (Lilium LA Hybrid Fangio)
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Figure 8. Effect of macro elements on total chlorophylls in Lilium cut flower (Lilium LA Hybrid Fangio)
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Table 5. Results of analysis of variance for effect of macro elements on mineral concentration of Lilium cut flower
leaf 25 days before flowering (Lilium LA Hybrid Fangio)

Source of variation df Nitrogen Phosphorus Potassium Magnesium Calcium

Nutrient solutions 3 0.88 0.006 0.765 0.005 0.91ns
Error 8 0.053 0.001 0.071 0.009 0.001
CV% - 11.14 14.64 10.83 11.36 11.37

B3 ST CES ROWIPIA PRI [PUER N S KPP ) CE IRV Y
*, ** ns: Significantly difference at 5 and 1% probability levels and not significant, respectively.
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Table 6. Results of analysis of variance for effect of macro elements on mineral concentration of Lilium cut flower
leaf (Lilium LA Hybrid Fangio) in flowering time

Source of variation df Nitrogen Phosphorus Potassium Magnesium Calcium

Nutrient solutions 3 1.857 0.0117 0.437" 0.009™ 0.009"
Error 8 0.12 0.002 0.04 0.001 0.001
CV% - 12.45 16.64 6.58 12.36 12.36

(SIS gme WS 555 9 1Y 50 Jloiol ol )0 o sixe BT 3925 NS g sk e
*, ** ns: Significantly difference at 5 and 1% probability levels and not significant, respectively.
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Table 7. Effect of macro elements on mineral concentration of Lilium cut flower leaf 25 days before flowering
(Lilium LA Hybrid Fangio)

Nitrogen Phosphorus Potassium Magnesium Calcium
Treatment (%) (%) (%) %) (%)
Nutritional solution 1 2.79° 0.26° 3.14° 0.196° 0.82¢
Nutritional solution 2 2.08° 0.25° 2.58%® 0.152%® 0.84?
Nutritional solution 3 1.87° 0.18° 2.11° 0.156® 0.80°
Nutritional solution 4 157° 0.17° 2.04° 0.133° 0.78°

el 00,8 0 Jlozsl mdas )8 ls e B 095 odimoylid laes slacd > w50
Means with the same letters in each column are not significantly difference at the 5% probability level.
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Table 8. Effect of macro elements on mineral concentration of Lilium cut flower leaf (Lilium LA Hybrid Fangio) in
flowering time

Treatment Nitrogen Phosphorus Potassium Magnesium Calcium
(%) (%) (%) (%) (%)
Nutritional solution 1 3.93° 0.35° 3.86° 0.24° 1.04%
Nutritional solution 2 278" 0.26" 3.34® 0.18° 1.00°
Nutritional solution 3 2.36" 0.23° 3.16° 0.13° 0.99°
Nutritional solution 4 2.18° 0.24° 2.97° 0.14° 0.94°

el 00,8 0 Jlozs | o )8 ls e BB 055 odimoylis laes slacd > w50
Means with the same letters in each column are not significantly difference at the 5% probability level
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