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Effect of polyaminesand natural growth substances on the growth and flowering
of rose (Rosa hybrida) cv. Samurai under protected conditions
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Abstract: Investigations were conducted to study the effect of different polyamines and natural growth substances
as a pre harvest foliar spray on greenhouse rose cv. Samurai. The study involved preharvest foliar spraying with
polyamines like spermine (10 ppm) and spermidine (10 ppm); natural growth substances like enriched banana pseu-
dostem sap (1 per cent) and cow urine (2 per cent). All the treatments improved the vegetative and flowering char-
acters over control. However, among different treatments, foliar spray of spermine 10 ppm, followed by spermidine
10 ppm were highly significant in influencing all vegetative parameters like plant height (79 cm), number of branches
per plant (3.73), stem girth (10.69 mm), number of leaves per plant (91.33), leaf area (14.68 cm?) and leaf chloro-
phyll content (36.96 mg/g). Further, flowering parameters like flower stalk length (61.24cm), bud length (2.70mm),
flower diameter (6.50 cm), number of petals per flower (55.90) and vase life (6.63 days) were significantly maximum
in plants sprayed with spermine 10ppm. The treatment of foliar spray with spermine and spermidine almost doubled
the flower production and improved the flower quality in tems of bud size and vase life as compared to control.
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INTRODUCTION enzymes are associated with rapid cell division in
. _ . many plant systemsviz, carrot embryogenesis
Protected cultivation of flower crops is a leading (Montagueet al., 1978), tomato ovaries (Heimer and
dus_try n Ind!a and has the potent|a_l to changesties Mizrahi, 1982), tobacco ovaries (Slocum and Galston
nario of Indian floriculture (Ramalingam, 2008 a_nd 1985), fruit development (Kakkar and Rai, 1993) an
Pat_elet _aI. 2.014)' Among the cut flowers grown in o plant species (Bias and Ravishankar, 2008h H
Indc;a primarily ;or ex%qrt, rose t%'?]s the alarea IOW " jevels of endogenous PAs and their conjugates have
uﬂ er hprotecte con rl]nons (ISU a_getr” .'20::;‘:21". also been found in apical shoots and meristems fwio

T Ol]flg roses oli:cupyt e top places in all inteonal| flowering (Cabannet al., 1981). Significant effect of
cut flower markets, competitions are very Intensive p escine on flower yield and chemical composition
vyhere _qual_lty plays a priority role. A fierce coripe Chrysanthemum has been reported (Malatoal.,
t|ondeX|s]E|s in the |n|f[erna:]|one_1l flower mglrket Wr';m 2011). Further, increased flowering parameters like
gard to flower quality wherein pre and post halVes g, e salk length, flower bud diameter, bud heigh
handling techniques can play important role (Tetle fogh weight of flower stalk and vase life of rose

al._, 2015)' The causes of .this lOW_ qu_a_lity can beﬂower with spermidine has been observed in rose
primly attributed to non-adoption of scientific naaye- (Farahi et al., 2012). Banana pseudo stem sap has

ment practices namely; low quality planting materia g,y special properties relating to various grauité-
improper nutritional and plant protection practicesl nomena and is a potential source of cellulose,isbns
lack ofltechnical knowledge regard_ing the variorgpe ing of different phytochemicals. It is a novel omga
regulation and .post harves.t .practlces (Sha}emal., liquid fertilizer and has a rich source of macralan
20.0.1)' Ponammes_ comprising of SPErMINe, SPer-micro nutrients comprising of N-280 mg/l, P-15 g/
midine and putrescine form a new class of allphat|cK_3200mg/| Ca- 90mg/l, Mg-400mg/l, S-210mg/l, Fe-
amines that are ubiquitous in living organisms ey 8.2mg/! Mn,-6.5mg/I Zn:1.43mg/I Cu’-0.52mg/I (Fi’,ati
are involved in many plant developmental processeszOOB)' ’Banana pséudo stem énriched sap contains

mcludmdg ceIII division, embryoghenesbls, _reprodu;;:tlv growth regulators like GAand cytokynin apart from
organ development, root growth, tuberization, flora gggenyig) plant nutrients. Influence of polyamiaes

initiation _and development (Galstan al., _199_7; Bais . hatural growth substances on cut flower crops under
and Ravishankar, 2002). PAs and their bIOsynthemprotected conditions has not been extensively studi
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in India. Hence, this experiment was planned talystu by adopting the standard procedures of Panse akd Su
the influence of polyamines (spermine, spermiding a hatme (1985) and the results were interpreted.
putrescine) and natural growth substances (coweurin
and enriched banana pseudostem sap) spray on vegeBESULTSAND DISCUSSION
tive and floral growth of roseRpsa hybrida) plants In the present study, rose plants sprayed with -poly
with the basic objective to obtain improved flower amines and natural growth substances, showed good
quality of cut roses. vegetative and floral growth compared to untreated
plants. Among all the treatments studied, plants
MATERIALSAND METHODS sprayed with 10 ppm spermine exhibited maximum
Location:The experiment was conducted under natu-plant height (79.00 cm), number of branches (3.73),
rally ventilated polyhouse at greenhouse comple, D number of leaves (91.33), leaf area (14.68)criol-
partment of floriculture and landscape architecturelowed by plants sprayed with 10 ppm spermidine- Fur
Navsari agricultural university, Navsari, Gujaratia. ther, polyamines play roles such as a new claptaot
Crop and variety:The research work was carried out growth regulators, Hormonal Second Messengers
in a Hybrid Tea rose variety ‘Samurai’. The varidy (HSM) and one of the reserves of carbon and nitroge
suitable to tropical conditions. (Galston and kaur-Sawhney, 1997). Polyaminesform a
Preharvest spray of chemicals and natural growth class of aliphatic amines that are ubiquitous Binfd
substances. The experiment was laid out with five and have been implicated in wide range of bioldgica
treatments in a randomized block design (RBD) withprocesses, including cell division, protein synihes
three replications. One year old uniform buddedceros DNA replication, differentiation and rhizogenesis
plants of cv. Samurai grown on raised beds in poly{Tabor and Tabor, 1984; Smith, 1985; Van Broetk
house were used to study. The study involved withal., 1994). Further, direct relationship of polyansne
preharvest spray treatments with Spermine (10 ppmas been established with N (Zhaeigal. 2013)), P
Spermidine (10 ppm), Enriched banana pseudosterfHewitt, 1963, Aldesuqugt al., 2014) and K (Amrét
sap (1%), cow urine (2%) and controls. Plots wereal. 2011)). Spermine and spermidine seem to mediate
sprayed with treatments 15 days after pruning @&ad r sensing signal mechanisms and gene players via N
peated after 15 days interval. assimilation and carbon metabolism in differentnpla
M easurement of traits. Traits were measured as fol- organs (Foyeret al., 2002; Scheibleet al., 1997;
lowing: plant height, length of flower stalk by en)]  Scheibleet al., 2000). The positive effect of poly-
leaf area by digital leaf area meter, bud lengtlg b amines on growth has also been earlier attributed t
diameter, flower diameter by vernier calipers. Budenhanced cell division and expansion (Cohen, 1988).
diameter and bud length were measured at tight bu&ignificantly maximum chlorophyll (3.96 mg/g) con-
stage while flower diameter was measured at fullytent was observed in plants sprayed with spermihe 1
opened flower stage. Number of flowers per plarewe ppm, which was followed by spermidine 10 ppm (3.65
counted based on flowering in one month obtainedng/g) as compared to control (1.95 mg/g). Exogenous
after regular pinching and bending practices. Neimb application of polyamines in carnation has beemw als
of branches per plant, number of leaves per spk, shown to retard chlorophyll loss and senescence in
als per flower and vase life (days to wilting) were carnation (Leeet al., 1997). Further, increase in the
counted and recorded. chlorophyll content in leaves was found due todfoli
Chlorophyll content (mg/g):The total chlorophyll application of polyamines in gladiolus (Nahedal.,
content was determined by following the method of2009) and in chrysanthemum (Mahresal., 2011).
Yoshidaet al., (1971) and expressed in mg/g of freshFoliar application of polyamines have earlier shown
weight. toto promote vegetative growth in matthiola (Yodsse
Statistical analysis: The statistical analysis was done et al., 2004), in periwinkle (Imamt al., 2005), inDi-

Table 1. Effect of different polyamines and natural preséwes as pre harvest spray on vegetative growtbhss# cv. Samurai.

Treatments %zr;]tt Number of Stem girth Number of L eaf azrea Chlorophyll
(cm) branches (mm) leaves (cm?) content (mg/g)

T, Spermine @ 10 ppm 79.00 3.73 10.69 91.33 14.68 3.96
T, Spermidine @ 10 ppm 70.36 3.03 9.60 61.67 10.07 3.65
T3 Enriched banana pseu-

dostem sap @ 1% 63.93 2.77 9.40 42.00 11.29 3.03
T4 Cow urine @ 2 % 69.64 2.00 9.58 31.33 8.03 2.89
Ts Control 65.00 1.80 9.15 32.33 8.55 1.95
S.Em+ 2.09 0.10 0.30 1.80 0.34 0.09
CD 5% 6.82 0.34 0.97 5.88 1.12 0.30
CV % 5.20 6.69 5.32 6.04 5.63 5.11
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Table 2. Effect of different polyamines and natural preséwes as pre harvest spray on flowering of roseSamurai.

Lengthof  Number Bud Bud Flower Number of Vase life
Treatments flower of flow- length diame- diameter petals per (Days)
stalk (cm) ers (cm) ter (cm) (cm) flower
T, spermine @10 ppm 61.24 6.19 2.70 2.60 6.50 55.90 6.63
T, spermidine @10 ppm 57.20 6.00 2.50 2.14 6.36 53.18 6.53
Ts Enriched banana pseu- g4 19 5.53 2.34 2.02 6.30 48.82 6.47
dostem sap @1%
T, cow urine @ 2 % 48.13 4.53 2.26 1.91 6.13 41.65 6.40
Ts control 39.83 3.36 2.10 1.60 5.89 40.43 5.98
S.Em+ 1.13 0.15 0.06 0.07 0.09 0.84 0.09
CD 5% 3.67 0.49 0.20 0.22 0.28 2.74 0.28
CV % 3.76 5.07 4.54 5.65 3.13 3.03 3.13

anthus caryophyllus and Dahlia pinnata (Mahgoubet ity was significantly improved with 10 ppm spermine
al., 2006, 2011) and in gladiolus (Nahetchl., 2009). and spermidine foliar spary as compared to control.
Foliar application of spermine and spermidine both,
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