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Abstract

Introduction: Polianthes tuberosa L. is one of the most important cut flowers in tropical and subtropical regions and is
also produced in Iran. Vitamins in small amounts are necessary for the normal growth and development of tissues and
organs in the plant. This research aimed to investigate the effect of vitamins A, B, C, and E on morphological,
physiological, and biochemical characteristics of the Polianthes tuberosa plant.

Methods: In the present study, vitamins B (thiamine), C (ascorbic acid), E (alpha-tocopherol), and A (retinol) were
administered at three different levels of 50, 100 and 150 mg/L and during three stages (30, 40, and 50 days after planting)
and were applied as a foliar spray on the seedlings of polianthes tuberosa. The morphological, physiological, and
biochemical characteristics of plants were investigated.

Results: The results obtained from the analysis of variance of the data showed that the effect of the treatment on the
stem length, the flower number, the floret diameter, the root length, the fresh weight of the shoot, leaf protein, reducing
sugar, ascorbate peroxidase enzyme, peroxidase enzyme, catalase, the amount of essential oil, chlorophyll a, b chlorophyll
and total chlorophyll and vase life at 1% level, inflorescence length and flower appearance at 5% level was significant,
but there was no significant effect on stem diameter, number of leaves, leaf area, number of daughter bulbus. The results
of the mean comparison data showed that the maximum inflorescence length (41.16 cm), flower diameter (79.05 mm),
fresh weight of shoot (188.33 g), and vase life (10.333 days) were related to the treatment of ascorbic acid (100 mg/L)
and the highest amount of bulb root length (28.80 cm) and essential oil (7.40 petcent) at the concentration of 50 mg/L
of ascorbic acid and the highest amount of leaf protein (0.49 mg/g of fresh weight of flower) was obtained at a
concentration of 150 mg/L of ascorbic acid. Also, the highest number of flotets (43.67) and reducing sugar (0.16 mg/g
fresh weight of flower) was related to the concentration of 100 mg/L thiamine, and the highest activity of ascorbate
peroxidase enzyme (4.76 units/mg protein) was related to the concentration of 150 mg/L of thiamine. The highest
activity of peroxidase enzyme (1.63 units/mg protein) and chlorophyll a (0.518 mg/g fresh weight of flower) was related
to the concentrations of 100 and 50 mg/L of alpha-tocopherol, respectively

Conclusion: In general, the results showed that vitamins, especially ascorbic acid (vitamin C), play an important role in
improving the quantitative and qualitative traits of Polianthes tuberosa.
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Table 1- Variance analysis of the effect of vitamins on the morphological characteristics of cut flowers of tuberose.

Inflorescence  Stem Number of . Stem Number of
SOV df Length Length  Floret Floret Diameter Diameter Leaves
Treatment 12 53.227 165.35" 13.74™ 383.13" 2.16™* 1.36™
Error 24 22.27 21.55 3.96 64.75 1.61 0.81
Cv (%) - 13.62 6.40 5.10 16.02 14.50 17.14

**Sjgnificance at the 1% probability level, * Significance at the 5% probability level, ns of non-significance

o oy 4Ll I (Suialedg a0 Dlio p Waimmalivg 9, )5 1S uilylg 4525 -V Jguzr
Table 2- Variance analysis of the effect of vitamins on the morphological characteristics of cut flowers of tuberose.

S.0.vV df Leaf Area Root Length Fresh Weight of Shoot  Appearance of Flowers  Number of Bulbs
Treatment 12 2811.60™  60.30™ 1294.65™ 28.18" 3.72m

Error 24 1508.14 11.24 253.63 10.91 2.08

Cv (%) - 23.80 15.23 11.62 3.66 23.56

**Significance at the 1% probability level, * Significance at the 5% probability level, ns of non-significance

ooy 4Ll J§ ol joc g Judg IS Gl o Lasmoling 950)8" 13U (uilyylg rjas - ¥ Jaur
Table 3- Variance analysis of the effect of vitamins on the amount
of chlorophyll and the flowering life of cut tuberose flowers.

S.0.V Df Chlorophylla Chlorophyllb  Total Chlorophyll  Vase Life
Treatment 12  0.008™ 0.02" 0.071™ 5.02"
Error 24 0.0005 0.002 0.004 0.64

Cv (%) - 16.95 14.84 14.30 10.46

**Sjgnificance at the 1% probability level.
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Table 4- Variance analysis of the effect of vitamins on the biochemical traits of the cut flower of

S.0.vV df Leaf Protein  Reducing Ascorbate Peroxidase Catalase Amount of
Sugar Peroxidase Activities Activities Essential Oil
Activities
Treatment 12 0.03" 0.003™ 1.39™ 0.37" 0.49" 3.22"
Error 24 0.009 0.0007 0.07 0.009 0.04 0.06
Cv (%) - 23.63 26.98 8.003 12.30 17.36 4.56

**Significance at the 1% probability level.
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Figure 1- The difference in flower emergence time in the treatment with
ascorbic acid compared to the control in tuberose. The left side of the

image: plant treated with ascorbic acid. The right side of the image:
control.
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Figure 2- The difference in flower emergence time in the treatment with

thiamine compared to the control .Left: plant treated with thiamine.
Right: control.
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Table 5- Comparing the average effect of vitamins on the morphological characteristics of cut flowers of tuberose.
Treatment Morphological Character

Vitamin Conc. Inflorescence  Stem Number Floret Root Fresh Appearance

(mg/L) Length (cm)  Length of Floret Diameter Length  Weight of of Flowers

(cm) (mm) (cm) Shoot (g)

Thiamine 50 40.16® 75.50% 41.66® 424 23.06  131.67" 80.66°

100 38.16%¢ 76.50% 43.67° 60.02b 23.06  155° 77

150 36.66%¢ 78.332 40.33%c 48.67°% 26.26  145° 78.33
Ascorbic acid 50 37.83%¢ 79.50? 38.66°¢ 61.90° 28.80° 151.67° 76.33%

100 41.16° 74.83% 40.66%° 79.05% 27.73% 188.33? 73°

150 36%° 70.16> 35.66¢ 49,58 22 145° 76.33%
a-Tocopherol 50 35%¢ 81.332 37.66" 45.31% 13.50¢ 130 73¢

100 30.339 79.16% 39.66 56.10° 17.10d®  110° 740

150 26.50¢ 76.50% 37.66% 43.71% 15.30¢ 108.33¢ 78
Retinol 50 32.33bcd 62.33¢ 37.66% 41,69 22.40°% 128,33 91.33?

100 32¢ 62.66% 38 41,59 22.30°%¢ 130 91°

150 32« 63 37.66% 41.51¢ 22220 130 90.66°

Control - 324 61.83¢ 37.66% 41.614 22.40°¢  128.33% 90.66°
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Table 6- Average effect of vitamins on the biochemical characteristics of cut flowers of tuberose.

Treatment Biochemical Character
Vitamin Conc. Leaf Protein* Reducing Sugar  Ascorbate Peroxidase  Catalase =~ Amount of
(mg/L) Peroxidase  Activity* Activity*  Essential Oil
Activity*
Thiamine 50 0.37abc 0.09cdef 3.75cd 1.05bc 1.48bc 6.31b
100 0.43ab 0.16a 4.04bc 0.71d 1.80ab 7.40a
150 0.25cde 0.12abcd 4.76a 0.41e 0.86d 5.05d
Ascorbic acid 50 0.26cde 0.11bcde 3.55de 0.71d 1.05d 7.40a
100 0.33abcd 0.13abc 4.23b 1 1.74ab 6.40b

150 0.49a 0.09cdef 2.45h 0.2% 1.13cd 4.95d
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Tabel 6- Continued.

Treatment Biochemical Character
Vitamin Conc. Leaf Protein* Reducing Ascorbate  Peroxidase Catalase = Amount of
(mg/L) Sugar Peroxidase  Activity* Activity*  Essential Oil
Activity*
a-Tocopherol 50 0.28bcde 0.09cdef 3.43def 1.17b 1.90a 5.61c
100 0.29bcde 0.14ab 2.85gh 1.63a 1.53b 4.40e
150 0.34abc 0.08def 2.46h 0.92c 1.04d 4.22¢
Retinol 50 0.17de 0.06ef 3.13efg 0.64d 0.85d 6.26b
100 0.17de 0.06ef 3.10fg 0.61d 0.84d 6.22b
150 0.17de 0.05f 3.05fg 0.60d 0.84d 6.12b
Control - 0.17de 0.06ef 3.12¢fg 0.62d 0.84d 5.01d

*(mg of protein); Conc.: concentration
In each column, means with the same letters are not significant using the LSD test at the 5% and 1% difference levels.
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Table 7- Average effect of vitamins on the amount of chlorophyll
and the flowering life of cut flowers of tuberose.

Treatment Physiological character
Vitamin Conc. Chlorophyll* a Chlorophyll* b Total Vase Life (Day)
(mg/L) Chlorophyll*
Thiamine 50 0.434ab 0.127bcd 0.561c 7.333def
100 0.312cde 0.126hcd 0.438de 8cde
150 0.282def 0.114cde 0.395¢f 9abc
Ascorbic acid 50 0.426b 0.092de 0.518cd Tdef
100 0.321cde 0.156b 0.478cde 10.333a
150 0.210f 0.086e 0.296fg 8.333bcd
a-Tocopherol 50 0.518a 0.135bc 0.654ab 7def
100 0.382hc 0.230a 0.612b 7def
150 0.353bcd 0.128bcd 0.481cde 9abc
Retinol 50 0.414b 0.107cde 0.522cd Tdef
100 0.292def 0.106cde 0.399¢f 6.666ef
150 0.263ef 0.094de 0.357ef 6.666ef
Control - 0.433ab 0.259 0.692a 7def

* (mg/g fresh weight of flower)
In each column, means with the same letters are not significant using the LSD test at the level of 5% and 1% difference.
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