
INTRODUCTION
The Rosa	×	hybrid	L.,	also referred to as the "Queen of Flowers," is 
a well-known member of the Rosaceae family and is a top cut 
�lower on the international market because of its many different 
shapes, vivid colours, and delightful scent. In India, roses are 
cultivated over an area of 40.21 million hectares, yielding 
approximately 180.73 metric tonnes of loose �lowers and 
184.66 metric tonnes of cut �lowers [3].
Roses are generally propagated through vegetative methods 
such as grafting, budding, stem cutting, cutting-grafting 
(stenting), root grafting, and tissue culture. The success of 
rooting in stem cuttings depends on factors such as the species 
and cultivar, growth season, vigour of the mother plant, age, and 
the portion of the branch, growing media, moisture level, 
nutr ient  status ,  temperature  and type of  cutt ings 

Agriculture Association of Textile Chemical and Critical Reviews Journal (2025) 127-132

Original	Research	Article Open	Access

01 March 2025: Received
23 April 2025: Revised

30 April 2025: Accepted
02 June 2025: Available Online

https://aatcc.peerjournals.net/

Impact	 of	 nutrient	 management	 strategies	 on	 growth	 and	 propagation	
potential	 of	 rose	 rootstocks	 (Rosa	 multi�lora	 &	 Natal	 Briar)	 and	 scion	
varieties

Division	of	Flower	and	Medicinal	Crops,	ICAR-Indian	Institute	of	Horticultural	Research,	Hesaraghatta-	560089,	Bengaluru,	Karnataka	,	
India

	©	2025	AATCC	Review.	All Rights Reserved. Volume 13, Issue 03, 2025

*Corresponding	Author:	Smitha	G.	R.

DOI:	https://doi.org/10.21276/AATCCReview.2025.13.03.127
©	2025	by	the	authors.	The	license	of	AATCC	Review.	This	article	is	
an	open	access	article	distributed	under	the	terms	and	conditions	
of	 the	 Creative	 Commons	 Attribution	 (CC	 BY)	 license	
(http://creativecommons.org/licenses/by/4.0/).

	ABSTRACT	
Quality	planting	material	plays	a	pivotal	role	in	attaining	maximum	productivity	and	quality	of	any	�lower	crop.	Considering	this,	an	
experiment	to	study	the	effect	of	nutrient	management	in	rose	rootstock	(Rosa	multi�lora&	Natal	Briar)	and	scion	(Arka	Savi	&	Arka	
Swadesh)	mother	plants	for	propagation	was	carried	out	in	the	research	block	of	the	Division	of	Flower	and	Medicinal	Crops,	ICAR-
IIHR,	Bengaluru	during	the	year	2022-23	and	2023-24.	The	experiment	was	laid	out	according	to	Factorial	Randomized	Block	
Design	(FRBD)	with	two	rootstocks	(Rosa	multi�lora&	Natal	Briar),	four	different	nutrient	combinations	(400:200:200	kg	(control),	
600:200:700	kg,	450:150:525	kg,	and	300:100:350	kg	NPK/ha/year)	in	�ive	replications.	Among	the	rootstocks,	Natal	Briar	recorded	
the	maximum	plant	height	(185.81	cm)	and	maximum	number	of	secondary	branches	per	plant	(15.95).	Among	different	nutrient	
combinations	tried,	the	application	of	450:150:525	kg	NPK/ha/year	to	the	mother	plants	recorded	maximum	plant	height	(183.23	
cm).	Among	the	interaction	effects,	application	of	600:200:700	kg	NPK/ha/year	to	the	Natal	Briar	rootstocks	recorded	maximum	
plant	 height	 (215.78	 cm),	 and	Rosa	multi�lora	 rootstock	 supplied	with	 450:150:525	 kg	NPK/ha/year	 recorded	 the	maximum	
number	of	primary	branches	per	plant	(12.74).	Among	the	different	types	of	scion	highest	plant	height	was	noticed	in	scion	variety	
Arka	Swadesh	(107.37	cm);	however,	Arka	Savi	recorded	the	maximum	number	of	primary	branches/plant	(4.48)	and	maximum	
number	 of	 secondary	 branches/plant	 (28.91).	 Among	 different	 types	 of	 nutrient	 concentrations,	 the	 nutrient	 450:150:525	 kg	
NPK/ha/year	recorded	the	signi�icantly	maximum	plant	height	(109.18	cm).	However,	the	nutrient	combination	600:200:700	kg	
NPK/ha/year	recorded	the	maximum	number	of	primary	branches/plant	(4.61).	These	�indings	could	be	used	for	the	large-scale	
production	of	healthy	and	vigor	rootstock	and	scion	bud	for	the	steady	production	of	quality	planting	materials	in	roses.	A	major	
challenge	was	managing	 uniform	 nutrient	 application	 across	 seasons.	 The	 study	 contributes	 valuable	 insights	 for	 producing	
vigorous,	healthy	rose	planting	material	at	scale.
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(hardwood, semi-hardwood and softwood cuttings [8]. The 
vigour of the propagules depends upon the vigour of the mother 
plant, and nutrition plays an important role in promoting the 
initial growth and improving the quality of rootstock [5]. The 
growth and quality of roses are greatly in�luenced by nutrient 
management, which affects phytohormone balance and the 
source-sink relationship through the transport of photo 
assimilates. Nitrogen, phosphorus, and potassium are major 
and essential nutrients for plant growth and development, and 
their adequate levels enhance plant growth and development 
[6]. Raising and maintaining the rootstock and scion mother 
block of roses is crucial, as cuttings and budwood are frequently 
taken from the rootstock and scion, respectively. Therefore, 
replenishing the nutrients absorbed by these mother plants is 
essential to ensure the production of healthy, high-quality 
planting material. However, there is limited information on the 
effects of application of different doses of nutrients, mainly N, P 
and K, on the initial growth, development and vigor of rose 
rootstock and scion mother plants. Hence, this study 
investigated the effect of nutrient management in rose rootstock 
(Rosa	 multi�lora& Natal Briar) and scion (Arka Savi & Arka 
Swadesh) mother plants for further propagation by cuttings and 
budding.
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MATERIALS	AND	METHODS
Description	of	the	study	area
The investigation was carried out at the Division of Flower and 
Medicinal Crops, ICAR-IIHR, Bengaluru, over a period of two 
years (2023-2024). The weather parameters for the 
experimental period are shown in Figure 1. The experimental 
�ield is located at 13°7′ N latitude and 77°29′ E longitude, 890 m 
above MSL. The climate of the experimental site is semi-arid, 
and the soil is red sandy loam. During the experimental period 
during year 2023-2024, the monthly average temperatures 
ranged from a maximum of 27.84 to 33.51 °C and a minimum of 
20.58 to 22.81°C. The relative humidity varied from 80.80 to 
91.14 % in the morning and 51.26 to 73.62 % in the afternoon.

Establishment	of	rootstock	mother	block
Rootstocks (Rosa	multi�lora& Natal Briar) were raised in the 
nursery using hardwood stem cuttings sourced from mother 
plants maintained in the �ield gene bank of ICAR-IIHR, 
Bengaluru. The one-and-a-half-month-old rooted cuttings were 
planted in the main �ield at a spacing of 1 m x 1 m. The 
experiment was conducted using a Factorial Randomized Block 
Design (FRBD) with �ive replications. The nutrient application 
to the mother plants was done as per the treatments: N -	1 

400:200:200 kg NPK/ha/year (control), N -	600:200:700 kg 2 

NPK/ha/year, N -	 450:150:525 kg NPK/ha/year, and N 	 -	3 4

300:100:350 kg NPK/ha/year. As a basal dose, 25 t/ha FYM, 
th1/4  of N and K and half the amount of phosphorus were 

incorporated for all treatments along with Arka Microbial 
Consortium (AMC) @ 12.5 kg/ha. The remaining dose of NPK 
was applied in three equal splits at quarterly intervals.

Establishment	of	scion	mother	block
Leading loose �lower and cut �lower varieties of ICAR-IIHR were 
taken as scion varieties (Arka Savi& Arka Swadesh, 
respectively). The three-month-old budded plants of were 
planted in the main �ield at a spacing of 1 m x 1 m. The design 
followed in this experiment was Factorial Randomized Block 
Design (FRBD), replicated �ive times. The nutrient application 
was done as per the treatments: N -	 400:200:200 kg 1  

NPK/ha/year (control), N - 600:200:700 kg NPK/ha/year, N -	2 3 

450:150:525 kg NPK/ha/year, and N -	 300:100:350 kg 4 

NPK/ha/year. The dose and timing of nutrient application were 
similar to those used in the rootstock experiment.

Data	collection
The data on plant height (cm), number of primary branches per 
plant, number of secondary branches per plant, plant spread N-

2S (cm), plant spread E-W (cm) and plant spread area (cm ) were 
recorded on �ive randomly selected plants of the rootstocks (V -1

Rosa	multi�lora	& V -Natal Briar) and scion varieties (V -Arka 2 1

Savi & V -Arka Swadesh) at regular intervals. The pooled mean 2

of each year was used for the tabulation and interpretation of 
the two years.

Statistical	analysis	
Since analysis of variance (ANOVA) indicated a signi�icant 
difference between the two years of the study 2022-2023). Data 
for the two seasons were pooled for the rest of the analyses. The 
data were subjected to analysis of variance (ANOVA) using SAS 
software, version 9.3. Mean comparisons were performed using 
the least signi�icant difference test (LSD) at the 5% signi�icance 
level.

RESULTS	AND	DISCUSSION
Effect	of	nutrients	on	the	growth	&vigor	of	rose	rootstock	
mother	plants
The analysis of data on plant height, the number of primary 
branches per plant, and the number of secondary branches per 
plant in rose rootstock mother plants revealed signi�icant 
differences between the two seasons as well as in the pooled 
mean (Table 1). Natal Briar rootstock recorded the maximum 
plant height during years I, II and pooled mean (186.46, 185.16 
and 185.81 cm, respectively) and maximum number of 
secondary branches per plant during season II and pooled mean 
(15.84 and 15.95). Whereas, Rosamulti�lora rootstock recorded 
the maximum number of primary branches per plant during 
year I and pooled mean (10.81 and 10.63, respectively). For 
different nutrient combinations, the nutrient level 450:150:525 
kg NPK/ha/year recorded maximum plant height during year I, 
and the pooled mean (189.72 and 183.23 cm). According to [13], 
the translocation of N from the root to the aerial parts is 

+ - + facilitated by the ideal concentrations of K  and NO , with K3

acting as a counter-ion in the xylem sap, favouring the loading of 
-NO  to the aerial part. On the other hand, concentrations above 3

and below the plant's need, the transport of both nutrients, 
inducing accumulation in the root system. The maximum 
number of primary branches per plant during year I (11.18) 
however, the nutrient level 600:200:700 kg NPK/ha/year 
recorded the maximum plant height during year II (79.18 cm) 
and the maximum number of primary branches per plant during 
year II and pooled mean (11.72 and 11.30, respectively). 
Nitrogen is the principal mineral element responsible for rapid 
vegetative growth in plants [10]. The nutrient level 400:200:200 
kg NPK/ha/year recorded the maximum number of secondary 
branches per plant during years I, II, and pooled mean (19.20, 
17.14 and 18.17, respectively). Nitrogen is one of the principal 
nutrients responsible for plant growth, and its restriction 
directly in�luences the production of proteins, amino acids, and 
enzymes, indispensable for the production of non-structural 
carbohydrates, including starch and soluble sugars (sucrose, 
glucose, fructose and sorbitol). These molecules play an 
essential role in vegetative growth, providing structural 
components for the formation of new cells and, consequently, 
the maximum production of biomass [7]. Among the interaction 
effects, Natal Briar rootstock supplied with 600:200:700 kg 
NPK/ha/year (V N ) recorded greatest plant height during year 2 2

I, II and pooled mean (216.20, 215.36 and 215.78 cm, 
respectively) and Rosa	 multi�lora	 rootstock applied with 
450:150:525 kg NPK/ha/year (V N ) recorded the maximum 1 3

number primary branches per plant during year I, II and pooled 
mean (12.88, 12.60 and 12.74, respectively), however V N (V -2 1 2

Natal Briar, N -400:200:200 kg NPK/ha/year) recorded 1

maximum number of secondary branches per plant during year 
I, II and pooled mean (25.08, 22.16 and 23.62, respectively). [18] 
reported that phosphorus is not a limiting factor to the growth of 
peach rootstocks, however, despite being a nutrient that is only 
required in small amounts, adequate levels of the nutrient are 
essential for maintaining plant metabolism, for example, in the 
formation and integrity of cell membranes, in the production 
and transfer of cellular energy involving ATP, as well as in the 
metabolism of carbohydrates.
The perusal of data exempli�ied the signi�icant impact of 
different nutrient levels on plant spread (N-S and E-W) and 

2plant spread area (cm ) of rose rootstock mother plants (Table 
2). 
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Maximum plant spread (N-S) was recorded in rootstock Rosa	
multi�lora during year I (245.78 cm); however, rootstock Natal 
Briar recorded maximum plant spread during season II and 
pooled mean (223.80 and 226.91 cm, respectively). For the 
different nutrient levels, maximum plant spread (N-S) during 
year I (245.76 cm) and plant spread area during year I and 

2pooled mean (59473.54 and 54734.03 cm , respectively), 
however was recorded at the nutrient concentration 
450:150:525 kg NPK/ha/year during year I, however 
application of 300:100:350 kg NPK/ha/year was recorded 
maximum plant spread during year II and pooled mean (219.30 
and 232.06 cm, respectively) and plant spread area during year 

2II (51343.70 cm ). Among the interaction effect, V N (V - Rosa	1 3 1

multi�lora, N -450:150:525 kg NPK/ha/year) was recorded 3

maximum plant spread (N-S) during year I (276.76 cm) and 
2maximum plant spread area during year I (66034.32 cm ), 

however the combination V N (V -Natal Briar, N -600:200:700 2 2 2 2

kg NPK/ha/year) was recorded maximum plant spread (N-S) 
during year II and pooled mean (251.52 and 247.04 cm, 
respectively), however maximum plant spread (E-W) during 
year I, II and pooled mean (269.96, 275.88 and 272.92 cm, 
respectively). Similarly, [2] observed that application of macro 

-1nutrients such as NPK at 25:20:15 g plant  in�luenced best 
vegetative growth in rose plants in terms of plant spread, total 
leaf area, shoot diameter, and plant height.

Effect	of	varieties	and	nutrients	on	the	growth	and	vigor	of	
rose	scion	mother	plants
Table 1 illustrates that the data pertaining to plant height, 
number of primary branches per plant and number of 
secondary branches of rose scion mother plants were 
signi�icantly in�luenced by different nutrient levels. 
Signi�icantly maximum plant height was noticed in scion Arka 
Swadesh during year I, II and pooled mean (107.25, 107.49 and 
107.37 cm, respectively), however Arka Savi recorded the 
maximum number of primary branches per plant during year I, 
II and pooled mean (4.34, 4.62 and 4.48, respectively) and 
maximum number of secondary branches per plant during year 
I, II and pooled mean (28.88, 28.93 and 28.91, respectively). 
Nitrogen, phosphorus, and potassium, being the major and 
essential nutrients for plant growth and development, resulted 
in enhancing the vegetative growth with increased levels of the 
nutrients. The studies conducted on pomegranate with different 
doses of N, P, K, and FYM proved very useful in boosting the 
overall growth of the plants [15]. Among the different nutrient 
levels tried, the treatment 450:150:525 kg NPK/ha/year 
recorded signi�icantly highest plant height during years I, II and 
pooled mean (107.60, 110.76 and 109.18 cm, respectively). This 
may be because FYM provided nutrients that were directly 
accessible to the plants, enhancing the soil's biological and 
physical characteristics. Additionally, Azotobacter in�luenced 
the uptake of micronutrients. Since nitrogen is a component of 
chlorophyll molecules and is used extensively in protein 
synthesis, higher concentrations of nitrogen resulted in much 
higher plant height in roses [17]. Earlier, [12] obtained that 

-1potassium at 200 kg ha  in�luences both primary and secondary 
branches in marigold. The 300:100:350 kg NPK/ha/year 
treatment consistently produced the maximum number of 
secondary branches per plant during year I and pooled mean 
(27.50 and 26.46), however, during year II (25.62) was noticed 
for 400:200:200 kg NPK/ha/year. The application of the 
optimum dose of NPK required for the plants can help increase 
and accelerate plant growth. 

Nitrogen is needed by plants in large quantities, and its 
de�iciencies make plants stunted and slow to grow. The 
contribution of nitrogen to plant growth is 40-50 %, the function 
of nitrogen in plants is as an important component of protein, 
nucleic acids, chlorophyll, enzymes, several growth hormones, 
affects the use of carbohydrates, and stimulates the uptake of 
other nutrients and has an important in�luence on the rate of 
growth of plants [19]. Earlier, [16] studied the effects of high 
phosphorus application on jasmine, which improved plant 
height and branch count. This might be because the soil is in 
better physical condition and there are more microorganisms, 
which likely led to the creation of second-order lateral shoots, 
which are more productive. Among interaction effect, V N  (V - 2 1 2

Arka Swadesh, N - 400:200:200 kg NPK/ha/year) recorded the 1

maximum plant height during season I (108.72 cm), however 
during year II and pooled mean (113.92 and 110.70 cm, 
respectively) was recorded highest plant height by V N  (V2- 2 3

Arka Swadesh, N - 450:150:525 kg NPK/ha/year), however the 3

maximum number of primary branches/plant observed in V N  1 2

(V - Arka Savi, N -600:200:700 kg NPK/ha/year) during year I, II 1 2

and pooled mean (5.48, 5.28 and 5.38, respectively) and the 
combination V N  (V - Arka Savi, N -300:100:350 kg 1 4 2 4

NPK/ha/year) recorded maximum number of secondary 
branches/plant during year I and pooled mean (37.36 and 
33.88), however during year II (31.44) it was recorded by V N  1 1

(V -Arka Savi, N -400:200:200 kg NPK/ha/year) treatment 2 1

combination. It is well established that K affects the metabolic 
processes linked to the incorporation of mineral nitrogen in the 
form of nitrate by either signalling for the transcription and 
expression of genes linked to the nitrate transporters that are in 
charge of N uptake or by activating the nitrate reductase enzyme 
[9].
Data with respect to plant spread (N-S), (E-W), and plant spread 

2area (cm ) of rose scion mother plants were signi�icantly 
in�luenced by different nutrient levels (Table 2). Scion variety 
Arka Savi recorded the maximum plant spread N-S (67.90 and 
65.74 cm, respectively), E-W (75.26, 72.66, and 73.96 cm, 
respectively) during year I and pooled mean compared to Arka 
Swadesh. Among the nutrient levels, treatment 600:200:700 kg 
NPK/ha/year recorded the maximum plant spread (N-S) during 
year I, II and pooled mean (71.48, 70.06 and 70.77 cm, 
respectively), and the nutrient 600:200:700 kg NPK/ha/year 
was recorded maximum plant spread area during year I, II and 

2pooled mean (5067.46, 4701.82 and 4884.64 cm , respectively). 
This might be due to the fact that nitrogen is a key component of 
many of the most signi�icant compounds found in plants, and its 
administration boosted the number of stems [11]. Because the 
Arka Savi variety has better growth and canopy spread. 
According to [14], the utilization of K, or plant growth, is closely 
linked to the total amount of this nutrient in the tissues because 
the cytoplasm must contain suf�icient levels of K to support a 
number of nitrogen metabolism-related processes. Among the 
interaction effects, the combination V N  (V -Arka Savi, N -1 4 1 4

300:100:350 kg NPK/ha/year) recorded maximum plant 
spread (N-S) during year I (76.84 cm), however maximum plant 
spread (E-W) (84.11, 84.00 and 84.06 cm, respectively) were 
recorded during year I, II and pooled mean. The presence of a 
suf�icient amount of NPK nutrients in the soil supports both 
functional traits and vigorous plant growth. Potash is essential 
for several physio-biochemical processes in plant cells, 
including the activation of many enzymes and nutrient uptake 
that promote rapid plant development [4].
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CONCLUSION
The study concludes that NPK fertilization has a signi�icant 
impact on the growth parameters of rose rootstock and scion 
mother plants, including plant height, number of primary and 
secondary branches, and plant spread. Among the rootstocks 
tested, Natal Briar showed the highest root spread compared to 
Rosa	multi�lora. The nutrient level of 450:150:525 kg NPK per 
hectare per year resulted in the greatest plant spread, while the 
same dose also led to the highest plant height. In contrast, the 
highest number of primary branches was observed at 
600:200:700 kg NPK per hectare per year. In terms of 
interaction effects, the combination of Rosa	 multi�lora with 
400:200:200 kg NPK resulted in the tallest plants, whereas 
pairing Rosa	multi�lora with 600:200:700 kg NPK gave the most 
primary branches. Among the scion types, Arka Swadesh 
produced the tallest plants, while Arka Savi showed the 
maximum number of both primary and secondary branches, as 
well as the greatest plant spread and spread area. Overall, the 
research highlights that using Natal Briar as rootstock, Arka Savi 
as scion, and applying 450:150:525 kg NPK per hectare per year

Table	1:	Effect	of	different	rootstock	genotypes	and	nutrient	combinations	on	vegetative	growth	parameters	of	rose	mother	plants	

is ideal for maintaining vigorous and healthy mother plants. 
This approach supports large-scale production of quality 
planting material, enhances �lower yield and quality, and 
contributes to higher income for farmers and nurserymen.
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Table	3:	Effect	of	different	scion	varieties	and	nutrient	combinations	on	vegetative	growth	parameters	of	rose	mother	plants

Table	4:	Effect	of	different	scion	varieties	and	nutrient	combinations	on	vegetative	growth	parameters	of	rose	
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Figure	1.	Meteorological	parameters	during	the	experimentation	period.

Figure	2.	A-	General	view	of	rootstocks	mother	block,	B-	General	view	of	scion	mother	
block
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