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Effect of foliar spray of polyamines and biostimulants on Rose (Rosa
hybrida L.) underpolyhouse condition

ABSTRACT

]Investigation was bone to find out the effect of different polyamines viz., spermine and«

spermidine (5, 10, 20 mg/L}) and biostimulantsviz., 2 % Novel (banana pseudostem sap) and
2% cow urine as foliar spray on growth parameters in terms of qualitative and quantitative
traits of rose var. Top Secret. The study was conducted for three years consecutively from
2015 to 2018. Plant growth in general increased with polyamines and biostimulants.

The vegetative attributes viz. plant height, number of branches and number of
leaves were found to be significantly increased in rose plants given foliar spray of polyamines
and biostimulants as observed during 1% year, 2" year and; 3 year as well as in pooled
analysis. Comparing different treatments as per pooled analysis, significantly maximum plant
height (118.27 cm) was found in plants treated with 20 mg/L} spermidine while number of
branches (6.91) were found significantly maximum in plants treated with 20 mg/Lispermine.
Maximum number of leaves (129.30) were observed with 20 mg/L} spermine and were at par
with 10 mg/Lispermine and 20 mg/L} spermidine.

Flowering parameters were also found to be improved by spraying of polyamines
and biostimulants during each individual year as well as in pooled. Flower stem length (83.78
cm) was significantly maximum with treatment 20 mg/Lispermine which was at par with 10
mg/Lispermine and 2% novel. Flower stem diameter (7.96 mm) was significantly maximum
with treatment 20 mg/L} spermine at par with 10 mg/Lispermine and followed by 2% Novel
in the pooled data analysis. Bud diameter was significantly maximum (5.99 cm) with
treatment of 10 mg/Llspermine that was at par with 20 mg/L! spermine, 20 mg/L} spermidine
and 2% novel while bud length (5.87 cm) and flower diameter (9.57 cm) were significantly
maximum in 20 mg/L} spermidine. Pigments viz., chlorophyll and anthocyanins were
observed maximum in plants treated with 20 mg/Lispermine followed by 2% Novel spray.
Further, plants treated with 2% Novel showed maximum flower yield (16.98 flowers/plant) as

well as showed maximum vase life (8.53 days).
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INTRODUCTION

Protected cultivation of flower crops is gaining significance for quality flower production
both for National market as well as exports. Rose (Rosa hybridaL.) from Rosaceae family is

one of the most commercial and popular cut flowers in the world and holds leading position

in planting area, production rate, employment, and exports (4, 7). In fierce competitive | comment [h3]: 1.You should start by 1.

. . . S [ It seems like you copy in your thesis and paste here
international flower market, quality cut flower production plays important role wherein without changing numeration

Indian roses suffer from lower prices owing to poor quality (11). From this perspective, the { Formatted: Highlight

application polyamines can be an effective way to improve the quantitative and qualitative

traits in rose (Farahiet al., §). Polyamines viz., spermine, spermidine and putrescine are a new { Formatted: Highlight

class of growth hormones that are ubiquitous in living organisms and involved in many plant

developmental processes, including cell division, embryogenesis, reproductive organ

development, root growth, as well as floral initiation and development (8,2). Significant { Formatted: Highlight

chrysanthemum (10), Gladiolus (24) and in rose (66.26) . Biostimulant viz., Novel is - { Formatted: Highiight

composed of banana pseudo stem sap, a patented product of Navsari Agricultural University, [ Formatted: Highight
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that has been known to have some special properties relating to various growth phenomena
and is a potential source of cellulose, consisting of different phytochemicals. It is a rich

source of macro and micro nutrients as well as contains growth regulators like GA; and
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presence of some growth promoting auxins (29) along with N, P, K, Ca, Mg, S and others (20) ( Formatted: Highlight
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biostimulants like banana pseudo stem sap and cow urine on cut flower crops under protected
conditions has not been extensively studied. Hence, this experiment was planned with the
basic objective to study the influence of poyamines (spermine and spermidine) and
biostimulants (Novel and cow urine) as foliar spray on vegetative and flowering parameters

in rose plants.

MATERIALS AND METHODS

The experiment was conducted consecutively for three years during 2015-16 to 2017-18
under naturally ventilated polyhouse at greenhouse complex, Department of Floriculture and

Landscape architecture, Navsari Agricultural University, Navsari, Gujarat, India. The



research work was carried out on one year old plants of Hybrid Tea rose variety ‘Top Secret’
that was cultivated on raised bed. Foliar spray treatments consisted of spermine (5, 10 and 20
mg/L}), spermidine (5, 10 and 20 mg/L} ), 2% Novel i.e. banana pseudostem sap, 2% cow
urine and water as control. Plants were given foliar spray twice at fifteen days interval after
pruning starting in the second week of November of each year. Traits were measured as
following: plant height with scale, number of branches and number of leaves by counting,
length of flower stem by scale, flower stem diameter, bud diameter and flower diameter by
Vernier Calipers and number of flowers per plant and vase life (days to wilting) were
counted. Bud diameter was measured at tight bud stage while flower diameter was measured
at fully opened flower stage. Number of flowers per plant was counted based on harvest
flowers every month after regular pinching and bending practices. Besides, total

chlorophyll content from leaves was determined by following the method of Yoshida et al.,

(28) and anthocyanins from flowers was estimated based on method of Lees and Francis (13) - { Formatted: Highiight

and expressed in mg/g of fresh weight. [ Formatted: righight

The statistical analysis was done by adopting the standard procedures of Panse and Sukhatme

(13), analysis was done following statistical NAU software for CRD design and the results - { Formatted: Highiight

were interpreted.
RESULTS AND DISCUSSION

The vegetative attributes viz. plant height, number of branches and number of
leaves were found to be significantly increased in rose plants given foliar spray of polyamines
and banana pseudo stem sap as observed during 1% year, 2" year, 3" year as well as pooled
analysis. Comparing different treatments, significantly maximum plant height (116.33,
120.27, 118.20 and 118.27 cm) was found in plants treated with 20 mg/L! spermidine,
significantly maximum number of branches (6.73, 6.80, 7.20 and 6.91) and number of leaves
(126.67, 131.77, 129.47 and 129.30)(Table 1????) were observed with 20 mg/L} spermine
and were at par with 10 mg/Lispermine and followed by 20 mg/L} spermidine and 2%

Novel as seen respectively during the three years as well as pooled analysis.

Polyamines, a new class of plant growth regulators plays role as Hormonal Second<{ Formatted: Space After: Auto
Messengers (HSM) (8) and thereby known to implicate biological processes like protein | Formatted: underine
synthesis (27, 2). Besides, spermine and spermidine seem to mediate sensing signal . {Formatted: Highight

mechanisms and nitrogen assimilation and carbon metabolism in different plant organs and



thereby promote plant growth. Foliar application of polyamines significantly promoted

{ Formatted:
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Flowering parameters also were found to be improved by spraying of polyamines and banana
psuedostem sap (Novel) during individual year as well as in pooled. Flower stem—lengthstem
length (81.00, 84.27, 86.07 and 83.78 cm) and flower stem diameter (8.17, 8.27, 7.43 and
7.96 mm) were significantly maximum with treatment of 20 mg/Lispermine, at par with 10
mg/L +spermine and followed by 2% Novel in the pooled data analysis. Further, pigments
viz., chlorophyll (3.70, 4.02, 4.18 and 3.96 mg/g) and anthocyanins (2.17,2.33,2.42 and 2.30
mg/g) were observed maximum in plants treated with 20 mg/Lispermine which is followed

by 2% Novel and 20mg/L} spermidine. Exogenous application of polyamines in carnation
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Flower size, yield and vase life were highly influenced by foliar application of spermine and
Novel. Bud diameter was maximum (6.03, 6.10, 5.83 and 5.99 cm)(Table ????) with
treatment of 10 mg/L} spermine, which was at par with 20 mg/L! spermine and 20 mg/L}
spermidine while maximum flower diameter (9.80, 9.87, 9.03 and 9.57 cm)(Table ???) was
found with 20 mg/Lt spermidine, followed by 2 % Novel and 20 mg/l spermine. Plants
treated with 2% Novel showed maximum flower yield (15.17, 18.30, 17.47 and 16.98)(Table
272.) as well as showed maximum vase life (8.50, 8.57, 8.53 and 8.53 days)(Table ????)
followed by 20 mg/L} spermine treatment. Novel i.e. banana pseudo stem sap has been
known to possess nutrients like N and K along with gibberellins and cytokyanins which may

have influenced flower quality and yield. Foliar application of Novel i.e. banana pseudostem
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Conclusion

In-conclusion, the foliar application of 20 mg/Llspermine as well as 2% Novel i.e. banana \

A T

pseudostem sap twice at fifteen days interval after pruning has been found to be highly

beneficial in improving flower quality and yield in cut flowers of rose under protected

cultivation.

REFERENCES

1.

Applewnhite, P.B., Kaur-Sawhney, R. and Galston, A.W. 2000. A role of spermidine
in the bolting and flowering of Arabidopsis. Physiol. Plant. 79: 635-640.

Bais, H.P. andRavishankar, G.A. 2002. Role of polyamines in the ontogeny of
plants and their biotechnological applications. Plant Cell Tissue Organ Cult.69: 1-
34.

Cabanne, F., Dalebroux, M.A., Martin, J. and Martin, C. 1981. Hydroxycinnamic
acid amides and ripening to flower of Nicotianatabacum L. var. Xanthi. Physiol.
Plant.53: 399-404.

Chaudhary, U.C., Singh, A., Ahlawat, T.R. and Palagani, N. 2016. Influence of
nitrogen on growth parameters and leaf nutrient composition of rose cv. Samurai
under protected conditions. The Bioscan, 3: 1377-1380.

Desai, C.S., Patel, J.M., Pawar, S.L., Usadadia, V.P., Naik, V.R. and Savani, N.G.
2016. Value added products form banana pseudostem, Soil and water management
research unit, Navsari Agricultural University, Navsari,

Farahi, H.F., Khalingi, A., Kholdbarin, B., Akbar, M.M., Eshghi, S., Kavoosi, B.
and Aboutalebi, A. 2012. Influence of exogenous spermidine on quality properties
and vase life of rose (Rosa hybrida cv. Dolcvita). Ann. Biol. Res.3(10): 4758-4763.
Farahi, M.H. and Jahroomi, A.A. 2018. Effect of Pre-harvest Foliar Application of
Polyamines and Calcium Sulfate on Vegetative Characteristics and Mineral Nutrient
Uptake in Rosa hybrida.J. Ornam. Plant.8 (4): 241-253.

Galston, A.W., Kaur-Sawhney, R., Altabella, T. and Tiburcio A.F. 1997. Plant
polyamines in reproductive activity and response to abiotic stress. Acta. Bot. 110:
197-207.

- [Comment [h4]: Rewrite

Comment [h5]: Remind the objective of your
study
Main results

“_ | Concluding words

[ Formatted: Strikethrough




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Jadhav, P.B., Singh, A., Mangave, B.D., Patil, N.B., Patel, D.J., Dekhane, S.S. and
Kireeti, A. 2014. Effect of organic and inorganic fertilizers on growth and yield of
African marigold (Tageteserecta L.) Cv. PusaBasantiGainda. Ann. Biol. Res.5(9): 10
Kandil, M.M., El-Saady, M.B., Mona, H.M., Afaf, M.H. and Iman, M.E. 2011.
Effect of putrescine and uniconazole treatments on flower characters and
photosynthetic pigments of Chrysanthemum indicum L. plant. J. Am. Sci.7 (3): 399-
408.

Kumar, M.S., Ponnuswami, V., Jawaharlal, M. and Kumar, R.A. 2012. Effect of
plant growth regulators on growth, yield and exportable quality of cut roses. The
Bioscan. 7(4): 733-738.

Lee, M.M., Lee, S.H. and Park, K.Y. 1997. Effects of spermine on ethylene
biosynthesis in cut carnation (Dianthus caryophyllus L.) flowers during senescence.
J. Plant Physiol.151: 68-73.

Lees, D.H. and Francis, F.J. 1972. Standardization of pigment analysis in
cranberries. Hortscience.7: 83.

Mahagoub, M.H., El-Ghorrab, M. and Bekheta, M. 2006. Effect of some
bioregulators on the endogenous phytohormones, chemical composition, essential oil
and its antioxidant activity of carnation (Dianthus caryophyllus L.). J. Agric. Sci.
Mansoura Univ., 31 (7): 4229-4245.

Mankar, S.S., Haldankar, P.M., Rangwala, A.D. and Joshi, G.D. 2003. Effect of
growth regulators and organic compound on growth, flowering and yield of China
aster (Callistephuschinensis) var. “Ostrich Plume Mixed”. South Indian Hort.52 (1-
6): 210-212.

Nahed, A.A.G., Taha, L. and Ibrahim, S.M.M. 2009. Some studies on the effect of
putrescine, ascorbic acid and thiamine on growth, flowering and some chemical
constituents of gladiolus plants at Nubaria. Ozean J. Appl. Sci. 2(2): 1943-2429.
Panse, V.G. and Sukhatme, P.V. 1985. Statistical methods for agricultural workers.
Indian Council of Agricultural Research, New Delhi.

Patel, S., Sharma, H. and Vaja, S. 2017. Effect of Banana Pseudostem Sap and P.
fluorescenson Mango Diseases in Field Condition. Int.J.Curr.Microbiol.Appl.Sci.
6(11): 514-521

Patil, A.P. 2008. Nutrient, banana pseudostem sap and sucker management in ratoon
banana under drip irrigation. M.Sc. Thesis, ASPEE College of Horticulture and

Forestry, Navsari Agricultural University, Navsari.



20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Phrimantoro. 1995. Cow urine as element of plant hara Stockholm. Environment
Institute, EcoSanRes Series, 2009-1, website http://agrotechnopark.blogspot.
in/2011/08/cow-urine-as-element-of-plant-hara.htm.

Salunkhe, J.R., Patel, AM., Patil, R.G. and Pisal, R.R. 2013. Effect of banana
pseudostem sap as liquid fertilizer in onion. Indian J. Agric. Res.43(7): 258-262.
Satashiya, K.F., Patel, K.G., Patel, D.P. and Patel, A.M. 2013. Comprehensive
banana pseudostem sap and fertilizer application on yield and nutrient uptake by
amaranths and spinach for manipulation soil health and sustainable agriculture. Ecol.
Environ. Conserv.19 (04): 1139-1142.

Shah, H.P., Singh, A., Patel, D.P. and Tandel, M.B. 2018. Influence of Inorganic and
Organic fertilizers on growth and yield of Dendrobium Orchid cv. Sonia 17. Int. J.
Curr. Microbiol. Appl. Sci. 7(11): 299-304

Sivaprakasam, G., Singh, V.P. and Arora, A. 2009. Physiological and molecular
analysis of effect of spermine on senescing petals of gladiolus. Indian J. Plant
Physiol. 14 (4):384-391.

Slocum, R.D.andGalston, A.W. 1985. Changes in polyamines associated with past
fertilization and development in tobacco ovary tissue. Plant Physiol. 79: 336-343.
Tatte, S., Singh, A. and Ahlawat, T.R. 2015. Effect of polyamines on postharvest
quality and vaselife of rose var. Samurai. The Bioscan, 10(2): 675-678.

Van den Broeck, D., Van Den, S.D., Van Montague, M. and Caplan, A. 1994. A
group of chromosomal proteins in specifically released by spermine and loses DNA-
binding activity upon phosphorylation. Plant Physiol. 106: 559-566.

Yoshida, S., Forno, D.S., Cock, J.H. and Gomez, K.A. 1971. Laboratory manual for
physiological studies of rice. IRRI, Philippines. pp.1- 43.

Zhang, Y. 2000. The origin and summary of the theory of the cloning of mammal. Sci.
and Tech. Review. 2:10-13.



Table 1: Effect of foliar spray of polyamines and biostimulants in Rose (Rosa hybrida L.) underpolyhouse condition on Plant height

(cm), Number of Branches and Number of Leaves.

Heightof plant (cm)

Numberof branches

Numberof leaves

Comment [h6]: Did you counted manually or
there’s a scientific method?

Sr.No. Treatments " 2 3° pooled L 2" 3° pooled L 2" 3° Pooled
year | year | year year | year | year year year year

1 T1:5 mg/LISpermine 108.33 | 113.43 | 105.33 | 109.03 | 3.93 | 4.10 | 3.87 3.97 116.33 | 120.10 | 119.93 | 118.79

2 T2:10 mg/LiSpermine 116.00 | 119.37 | 109.73 | 11503 | 6.03 | 6.17 | 6.73 6.31 125.33 | 128.23 | 128.93 | 127.50

3 T3:20 mg/LiSpermine 112.67 | 117.73 | 110.07 | 11349 | 6.73 | 6.80 | 7.20 6.91 126.67 | 131.77 | 129.47 | 129.30

4 T4:5 mg/Lt Spermidine 90.67 | 95.87 | 101.20 | 9591 | 3.73 | 3.83 | 4.27 3.94 111.00 | 114.90 | 118.27 | 114.72

5 T5:10 mg/L} Spermidine | 108.33 | 116.07 | 111.93 | 112.11 | 493 | 510 | 4.40 4.81 119.00 | 122.43 | 119.67 | 120.37

6 T6:20 mg/Lt Spermidine | 116.33 | 120.27 | 118.20 | 118.27 | 4.43 | 4.67 | 5.53 4.88 122.33 | 125.87 | 126.90 | 125.03

7 T7:2% Novel 102.00 | 107.27 | 104.47 | 10458 | 4.73 | 4.90 | 4.93 4.86 119.00 | 121.67 | 118.80 | 119.82

8 T8: 2%Cow urine 98.00 | 101.67 | 101.67 | 100.44 | 3.17 | 3.23 | 4.20 3.53 110.00 | 112.40 | 121.53 | 114.64

9 T9: control 98.33 | 102.63 | 104.80 | 101.92 | 2.60 | 2.67 | 3.13 2.80 106.33 | 109.13 | 117.80 | 111.09
- SEmz 2.79 2.30 217 137 | 0.18 | 0.17 | 0.27 0.13 3.57 1.96 2.18 151
C.D.0.05 8.29 6.84 6.45 407 | 052 | 0.50 | 0.81 0.39 10.62 | 5.83 6.48 4.49
SEmt - - - 0.82 - - - 0.07 - - - 0.90
Y C.D.0.05 - - - 2.35 - - - 0.20 - - - 2.58
TXY SEmt - - - 2.46 - - - 0.20 - - - 2.70
C.D.0.05 - - - NS - - - 0.57 - - - NS
3.82 8.43 3.76
CV% 457 3.61 3.50 308 6.81 | 6.38 | 9.58 785 5.27 2.82 3.09 389




Table 2: Effect of foliar spray of polyamines and biostimulantsin Rose (Rosa hybrida L.) underpolyhouse conditions on flower stem

length (cm), flower stem diameter (mm) and bud length (cm)

Flower stem length (cm)

Flower stem diameter (mm)

Bud length (cm)

Sr.No. Treatments L 2" 3° pooled L 2" 3° pooled L 2" 3° pooled
year | year | year year | year | year year | year year
1 T1:5 mg/LISpermine 68.00 | 69.67 | 77.07 | 71.58 | 5.60 | 6.00 | 7.10 6.23 4.77 4.80 5.07 4.88
2 T2: 10 mg/LiSpermine 78.67 | 82.37 | 80.27 | 80.43 | 793 | 797 | 7.17 7.69 5.07 5.13 5.23 5.15
3 T3: 20 mg/LiSpermine 81.00 | 84.27 | 86.07 | 83.78 | 8.17 | 8.27 | 7.43 7.96 5.50 5.67 5.50 5.56
4 T4:5 mg/Li Spermidine 68.00 | 70.83 | 76.07 | 71.63 | 557 | 6.33 | 6.83 6.24 4.60 4.70 5.20 4.83
5 T5: 10 mg/L! Spermidine | 73.00 | 74.57 | 73.80 | 73.79 | 6.90 | 7.07 | 7.13 7.03 5.30 5.33 5.73 5.46
6 T6:20 mg/L! Spermidine | 75.67 | 77.87 | 78.07 | 77.20 | 7.37 | 7.43 | 7.23 7.34 5.83 5.90 5.87 5.87
7 T7:2% Novel 77.67 | 80.70 | 81.07 | 79.81 | 7.47 | 7.67 | 7.20 7.44 5.37 5.40 5.23 5.33
8 T8: 2%Cow urine 59.00 | 64.27 | 72.20 | 65.16 | 553 | 5.67 | 6.87 6.02 5.47 5.43 5.53 5.48
9 T9: control 52.67 | 56.70 | 69.20 | 59.52 | 4.70 | 5.07 | 6.77 5.51 4.90 4.97 5.20 5.02
T S.Emz 2.38 | 1.78 | 1.93 1.66 0.21 | 0.20 | 0.30 0.14 0.11 0.12 0.26 0.09
C.D.0.05 7.08 | 528 | 5.72 4.93 0.62 | 0.60 NS 0.42 0.33 0.35 NS 0.27
S.Em+ - - - 0.49 - - - 0.08 - - - 0.06
Y C.D.0.05 - - - 1.41 - - - 0.23 - - - NS
S.Em+ - - - 1.47 - - - 0.25 - - - 0.18
Xy C.D.0.05 - - - 4.22 - - - 0.72 - - - NS
6.75 6.02 5.28
CV% 586 | 4.19 | 4.33 344 552 | 516 | 7.39 577 3.66 3.89 8.36 504




Table 3: Effect of foliar spray of polyamines and biostimulantsin Rose (Rosa hybrida L.) underpolyhouse conditions on bud diameter
(cm), flower diameter (cm),number of flowers per plant—andplant andvase life (days)

Bud diameter (cm)

Flower diameter (cm)

Number of flowers/ plant

Vase life (days)

st
Sr. lsl an 3rd lsl an 3rd lsl an 3rd 1 an 3rd
Treatments pooled pooled pooled | yea pooled

No. year | year | year year | year | year year year | year r year year
1 T1:5 mg/LISpermine 5.03 5.13 5.53 5.23 713 | 7.23 | 8.13 7.50 11.37 11.87 | 1420 | 1247 | 6.10 | 6.20 7.80 6.70
2 T2: 10 mg/LISpermine 6.03 6.10 5.83 5.99 797 | 8.03 | 8.17 8.06 13.03 1440 | 1487 | 1410 | 840 | 8.43 8.60 8.48
3 T3: 20 mg/LiSpermine 5.80 5.83 5.90 5.84 8.67 | 8.73 | 8.80 8.73 14.67 16.37 | 16.80 | 15.94 | 850 | 8.47 8.33 8.43
4 T4: 5 mg/LI Spermidine 4.80 4.87 5.30 4.99 7.77 | 7.80 | 7.90 7.82 11.03 1130 | 1433 | 1222 | 5,67 | 5.73 6.80 6.07
5 |[T5:10 mg/Li 510 | 517 | 563 | 530 |810 | 823 | 830 | 821 | 1237 | 1287 | 1473 | 1332 | 823 | 830 | 807 8.20

Spermidine

6 E;?erzr‘r?l(r:ir:gég 5.87 5.90 5.97 5.91 9.80 | 9.87 | 9.03 9.57 13.70 15.13 | 1560 | 1481 | 8.60 | 8.63 8.27 8.50
7 T7:2% Novel 5.37 5.50 5.73 5.563 9.00 | 9.10 | 8.77 8.96 15.17 1830 | 17.47 | 16.98 | 850 | 8.57 8.53 8.563
8 T8:2%Cow urine 4.97 5.00 5.43 5.13 8.60 | 8.63 | 8.30 8.51 12.77 1350 | 1473 | 13.67 | 6.43 | 6.67 7.80 6.97
9 T9: control 457 4.60 5.47 4.88 707 | 710 | 7.97 7.38 11.37 1213 | 1440 | 12.63 | 6.00 | 6.07 7.13 6.40
T SEmz+ 0.22 0.23 0.30 0.16 0.28 | 0.26 | 0.26 0.17 0.39 0.34 0.44 0.26 0.24 | 0.22 0.23 0.21
C.D.0.05 0.64 0.67 NS 0.48 0.84 | 0.78 | NS 0.51 1.16 1.01 1.29 0.77 | 0.72 | 0.66 0.69 0.62
v SEmz+ - - - 0.08 - - - 0.08 - - - 0.12 - - - 0.05
C.D.0.05 - - - 0.23 - - - NS - - - 0.34 - - - 0.14
TX SEmz+ - - - 0.24 - - - 0.25 - - - 0.36 - - - 0.14
Y C.D.0.05 - - - NS - - - NS - - - 1.03 - - - 0.40
8.59 6.27 5.58 5.69 | 5.17 5.09 8.08
CV% 7.06 7.34 9.04 755 5.97 | 5.46 | 5.39 505 5.27 4.23 494 2.40 311




Table 4: Effect of foliar spray of polyamines and biostimulants on in Rose (Rosa hybrida L.) underpolyhouse conditions on
Chlorophyll and Anthocyanin content

Chlorophyll (mg/g) Anthocyanin (mg/g)
lsl an 3rd lst 2nd 3rd
Sr.No. Treatments year | year | year pooled year | year | year pooled
1 T1:5 mg/LISpermine 2.86 2.97 2.73 2.85 1.7 168 | 1.82 1.73
2 T2:10 mg/LiSpermine 3.36 3.47 3.46 3.43 178 | 1.88 | 2.03 1.90
3 T3:20 mg/LISpermine 3.70 4.02 4.18 3.96 217 | 233 | 242 2.30
4 T4:5 mg/L! Spermidine 3.11 3.04 3.15 3.10 168 | 1.79 | 1.78 1.75
5 T5:10 mg/L {Spermidine 3.15 3.26 3.34 3.25 1.83 | 1.89 | 194 1.89
6 T6: 20 mg/L} Spermidine 3.36 3.50 3.58 3.48 198 | 210 | 2.19 2.09
7 T7:2% Novel 3.49 3.67 3.86 3.67 212 2.21 231 2.21
8 T8: 2%Cow urine 3.06 3.30 3.33 3.23 181 1.87 1.90 1.86
9 T9: control 2.19 243 2.50 2.37 1.68 | 1.74 | 1.70 1.70
T SEmz+ 0.14 0.12 0.10 0.099 | 0.059 | 0.093 | 0.10 0.071
C.D.0.05 0.43 0.37 0.30 0.17 | 0.27 | 0.30
v SEm= - - - 0.096 - - - 0.061
C.D.0.05 - - - - - -
SEm= - - - 0.032 - - -
Xy CD.005 X - - X - ~ [ 0.020
CV% 7.99 5.50




