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Abstract: Optimum nutrition is essential for quality cut flower production and for improving soil health. The study 
aims to evaluate the interaction between bio-organic and inorganic nutrient sources in enhancing alstroemeria 
(Alstroemeria hybrida L.) cut flower production and soil health for sustainable cultivation practice. Randomised 
block methodology involving 20 treatment combinations of inorganic fertilisers (NPK) and biostimulants (Panch-
gavya and Jeevamrit) applied at varying concentrations. Significant outcomes emerged from the combined influence 
of inorganic and organic sources of nutrients. The application of the 100% recommended dose of fertiliser (RDF) 
with 75 mL of Panchgavya resulted in substantial improvements in alstroemeria growth parameters, including plant 
height (7.8%), early flowering (13.08%), flower diameter (20.03%) and the number of flowering stems (25.3%) over 
the control (100% RDF). Plant spread (24.1%) and number of florets/stem (26.6%) were improved with the applica-
tion of 100% RDF with 50 mL of Panchgavya when compared with the control. Soil nutrient content, i.e. available 
nitrogen (11.5%), phosphorus (28.7%), potassium (13.8%) and microbial populations, i.e. fungal (35.4%) and bac-
terial (28.2%) colonies also exhibited noteworthy enhancements with the application of 100% RDF with 75 mL 
of Panchgavya over the control. The study concludes that the application of 100% RDF with 75 mL of Panchgavya 
increased quality cut flower production in alstroemeria.
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The floriculture sector is  rapidly gaining promi-
nence as  a  lucrative enterprise worldwide, driven 
by  an  increasing per capita consumption of  flow-
ers because of  globalisation (Adebayo et  al. 2020). 
With an  annual growth potential of  25–30%, the 
floriculture industry has the capacity to  generate 
20–25 times higher foreign exchange than traditional 
agricultural crops. Cut flowers represent the leading 
segment in  commercial ornamental plant produc-
tion, with the global market valued at USD 36.4 bil-
lion in 2022 and projected to reach USD 45.5 billion 
by  2027, growing at  a  compound annual growth 
rate (CAGR) of 4.6% (Markets and Markets, 2023). 
The  increasing demand has led to  the emergence 
of new production centres in Latin America, Africa, 
and Asia, in  contrast to  traditionally dominant re-
gions such as the USA, Japan, the Netherlands, and 
Colombia (Ranjan et al. 2013).

Alstroemeria is  emerging as  a  significant crop 
in  the cut flower market (Anand et  al. 2020). 
The  major cultivation of  alstroemeria is  predomi-
nantly done in  the Netherlands (approximately 
110  ha). In  India, the Agriculture Ministry under 
the Indian government introduced alstroemeria 
in  2001 as  part of  the FAD (Floriculture Adop-
tion and Development) programme (Kashyap et al. 
2018). Within India, the majority of  alstroemeria 
cultivation occurs in the hilly regions of Himachal 
Pradesh, Jammu, Kashmir and the Nilgiris.

Alstroemeria hybrida L., characterised by  its bul-
bous nature, holds significant commercial value 
as a cut flower. This plant is rhizomatous and a mem-
ber of the Alstroemeriaceae family (Dhiman, Kashyap 
2021). The areas with the highest diversity of this ge-
nus are Central Chile (Mediterranean region) at alti-
tudes ranging from sea level to around 1 000 m above 
sea level and Southeast Brazil (mountain region), 
500 m to 2 500 m above sea level (Aros et al. 2019).

Alstroemeria is known to be a heavy feeder, and 
the widespread use of  sole chemical fertilisers 
in plant production poses a significant threat to the 
ecology and environment. Issues such as  nitrogen 
volatilisation, denitrification, leaching and the ac-
cumulation of non-available phosphorus in the soil 
are adverse outcomes of  the exclusive heavy usage 
of  inorganic fertilisers (Pahalvi et  al. 2021). Given 
the current global context, there is a pressing need 
for eco-friendly farming practices. As a sustainable 
alternative, biofertilisers and biostimulants have 
gained traction and are recommended for integra-
tion with inorganic fertilisers, showing promise 

in enhancing crop quality and yield. The combined 
use of inorganic nutrient sources and organic liquid 
products, such as  Panchgavya and Jeevamrit, has 
demonstrated positive effects, contributing to  in-
creased crop growth, yield and quality, along with 
the potential to enhance the physical characteristics, 
fertility and microbial diversity of  the soil. These 
organic products serve as  rich sources of  macro 
and micro nutrients, growth-promoting regulators 
[auxin and GA (gibberellic acid)], amino acids and 
microbes (Palekar 2006).

 Due to awareness regarding soil health and exces-
sive use of chemical fertilisers in modern-day farm-
ing, there was a  shift from conventional methods 
to  integrated nutrient management systems. Most 
of  the components used to  prepare liquid organic 
fermented manures like Jeevamrit and Panchgavya 
are easily available in  farms, viz. cow dung, cow 
urine, milk, curd, ghee, legume flour and jaggery 
(Shraddha et al. 2023) and are eco-friendly. The gen-
eral dose of  Jeevamrit and Panchgavya application 
is 5–10% (Kumar et al. 2021; Das et al. 2023).

Despite the increasing prominence of  alstroe-
meria in  the floriculture sector, limited knowledge 
about its comprehensive nutritional requirements 
remains. This study was undertaken to identify the 
optimal combined sources of nutrition and their ap-
propriate doses, embracing the concept of integrat-
ed nutrient management (INM).

MATERIAL AND METHODS

Experimental location. This study was carried 
out at  Dr. Y.S. Parmar University of  Horticulture 
and Forestry Nauni, Himachal Pradesh, India, and 
the trial was conducted over 2 years (2017–2018 
and 2018–2019). The experiment was conducted 
at 30°52'0" North latitude and of 77°11'30" East lon-
gitude) with an  elevation of  1 270  m above mean 
sea level. The climate in  this area is  generally sub-
temperate to  sub-tropical, with warm summers 
and  chilly winters. The climatic conditions during 
four different flushes, i.e. October 2017 to October 
2019, are presented in Figure 1.

Before the start of the experiment, initial soil sam-
ples, 15 in  number, were taken at  0–0.15  m depth 
from different locations in  the experimental plot 
in  a  zig-zag pattern. A  composite sample was pre-
pared, further air dried, and was analysed in  the 
Department of Soil Science and Water Management, 
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Dr.  Y.S. Parmar University of  Horticulture and For-
estry, Nauni,  Himachal Pradesh, India, for various 
physicochemical attributes, viz. soil pH (potential 
of  hydrogen), EC  (electrical conductivity), OC (or-
ganic carbon), available nitrogen (N), available phos-
phorus (P) and available potassium (K) and results 
are shown in Table 1.

Planting material. Alstroemeria cv. ‘Capri’ (Fig-
ure  2) plants were procured from the Dr. Y.S. Par-
mar University of Horticulture and Forestry, Nauni, 
Himachal Pradesh, India. Alstroemeria plants were 
meticulously selected, having 0.15–0.20  m length 
with 2–3 active growing points and 8–10 tuberous 
roots (Figure 3), and visually examined for any vis-
ible insect-pests and disease symptoms before being 
planted at a distance of 0.50 m × 0.50 m in beds that 
were 1 m × 1 m under a shade net (75% shade) area 
comprising 200  m2, each experimental plot consist 

of 4 plants/m2, accommodating total 240 plants in the 
experiment. The isolation distance between each ex-
perimental bed was maintained at  0.5  meter. The 
planting of rhizomes was done on 15th October, 2017.

Table 1. Initial soil characteristics of the experimental 
plot

Properties Values Reference
Soil pH 6.71 Jackson (1973)
EC 0.27 dS/m Jackson (1973)
Soil OC content 2.51 g/kg Walkley and Black (1934)
Available N 285.63 kg/ha Subbiah and Asija (1956)
Available P 30.55 kg/ha Olsen et al. (1954)
Available K 193.58 kg/ha Merwin and Peech (1951)

pH – potential of hydrogen; EC – electrical conductivity; 
OC – organic carbon; N – nitrogen; P – phosphorus; K – 
potassium

Figure 2. Alstroemeria cultivar ‘Capri’

Figure 3. Planting material of alstroemeria cv. ‘Capri’

Figure 1. Agrometeorological data during the field experiment (2017–2019)
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Treatment details. The experiment was set up us-
ing a randomised block design, including three rep-
lications and twenty treatments (Table 2).

RDF, i.e. 150 : 100 : 150 ppm NPK (Singh et  al. 
2017) was applied through 19 : 19 : 19 (526.32 mg/L) 
and the remaining 50 ppm of N and K were supple-
mented through urea (108.70 mg/L) and MOP (mu-
riate of  potash) (83.33  mg/L). Similarly, 75% RDF 
was applied through 19 : 19 : 19 (394.73 mg/L) and 
the remaining 37.5 ppm of N and K was supplement-
ed through urea (81.52 mg/L) and MOP (62.5 mg/L).

Preparation of Jeevamrit was done by mixing cow 
urine (10 L), cow dung (10 kg), jaggery (2 kg), pulse 
flour (2 kg), soil below tree (0.5 kg) and water (200 L) 
in  plastic drum covered with the wet jute bag and 
kept in the shade. Stirring of the mixture was done 
twice a day in a clockwise manner. On the fifth day, 
the solution was filtered, and the filtrate was used 
for the soil application as  drenching after dilution 
(25 mL Jeevamrit means 2.5% Jeevamrit, i.e. 250 mL 
in 1 L of water and so on) at the 21-day interval, start-
ing from 1 month of planting up to peak flowering.

Panchgavya was prepared by  mixing cow urine 
(3  L), cow dung (5  kg), cow milk (2  L), cow ghee 

(1  kg), cow curd (2  kg), coconut water (3  L), ba-
nana  (1  dozen) and jaggery (2  kg) in  an  earthen 
pot, covered with muslin cloth and kept in  the 
shade. Stirring of the mixture was done twice a day 
in  a  clockwise manner. After 21 days, the mixture 
was filtered through a cotton cloth and used as per 
the treatments. Each treatment of  Pachgavya was 
applied to the soil as a drenching at 21-day intervals, 
starting from 1 month of planting up to peak flow-
ering. Filtrate was applied to the soil after dilution, 
similar to Jeevamrit. The nutrient and microbial sta-
tus of the biostimulants used is given in Table 3.

Growth and flowering parameters. Data was 
recorded over a  two-year span (2017–2019); data 
encompasses four successive flower flushes: the 
1st (March–June 2017), 2nd (August–October 2017), 
3rd (March–June 2019), and 4th (August–Octo-
ber 2019). The data on plant height was measured 
from the ground level to the top of the inflorescence 
on  the longest shoot. Plant spread was recorded 
as the average of the distances measured in centime-
tres from east to west and north to south directions 
using a scale, taken at peak flowering. Days to flow-
ering were recorded as  the number of  days from 

Table 3. Nutrient and microbial status of Jeevamrit and 
Panchgavya

Parameters Jeevamrit Panchgavya
Nutrient Status
pH 7.9 6.78
EC (ds/m) 5.9 1.93
Total N (%) 5.1 0.4
Total P (mg/L) 170.4 184.7
Total K (mg/L) 238.6 191.2
Total Fe (mg/L) 16.41 33.32
Total Cu (mg/L) 0.62 0.88
Total Zn (mg/L) 2.73 1.43
Total Mn (mg/L) 3.85 2.16
Microbial status
Bacteria (CFU) 11.3 × 106 19.3 × 106

Fungi (CFU) 6.4 × 104 8.3 × 104

Actinomycetes (CFU) 7.8 × 104 10.7 × 104

Dehydrogenase (μg/mL) 3.75 76.37
Phosphate (μg/mL) 7.61 38.16

pH – potential of hydrogen; EC – electrical conductivity; 
N – nitrogen; P – phosphorus; K – potassium; Fe – iron; 
Cu – copper; Zn – zinc; Mn – manganese; CFU – colony 
forming units

Table 2. Details of the experimental field’s treatment

Treatment number Treatment detail
T1 100% RDF (control)
T2 75% of RDF
T3 25 mL Jeevamrit
T4 50 mL Jeevamrit
T5 75 mL Jeevamrit
T6 25 mL Panchgavya
T7 50 mL Panchgavya
T8 75 mL Panchgavya
T9 100% RDF + 25 mL Jeevamrit
T10 100% RDF + 50 mL Jeevamrit
T11 100% RDF + 75 mL Jeevamrit
T12 100% RDF + 25 mL Panchgavya
T13 100% RDF + 50 mL Panchgavya
T14 100% RDF + 75 mL Panchgavya
T15 75% of RDF + 25 mL Jeevamrit
T16 75% of RDF + 50 mL Jeevamrit
T17 75% of RDF + 75 mL Jeevamrit
T18 75% of RDF + 25 mL Panchgavya
T19 75% of RDF + 50 mL Panchgavya
T20 75% of RDF + 75 mL Panchgavya

RDF – recommended dose of fertiliser
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planting until the first flower reached the harvesting 
stage (when 40–60% of florets showed colour). The 
number of  flowering stems per plant was counted 
at  peak flowering. The number of  florets per stem 
was determined by counting all florets on five ran-
domly selected stems from each plant. Flower diam-
eter was measured as the average distance between 
the apices of the distal florets from east to west and 
north to  south directions, based on  five randomly 
selected fully opened flowers from each plant. Data 
was collected from all 4 plants, and statistical analy-
sis was performed using their mean values.

Soil nutrients and microbial parameters. Data 
was recorded for a  total of  4 consecutive flower 
flushes. After each flower flush was harvested, 
4  samples of  the growing media from 0 to  0.15  m 
depth were taken from each treatment and a com-
posite sample was prepared. Samples were pulver-
ised using a pestle and mortar after being air-dried 
in the shade and sieved through a 2 mm sieve. The 
pH level was determined through potentiometric 
analysis utilising a  1 : 2  soil-to-water suspension, 
alongside measuring electrical conductivity us-
ing the Wheatstone bridge circuit method with the 
same 1 : 2 soil-to-water suspension (Jackson 1973). 
The available N was determined using the alkaline 
potassium permanganate technique, following the 
procedures outlined by  Subbiah and Asija (1956). 
P  content in  the soil was quantified using Olsen’s 
extractant (sodium bicarbonate) method and meas-
ured on a UV spectrophotometer (NUKES, Canada) 
at a wavelength of 660 nm (Olsen et al. 1954). Avail-

able K was assessed using the ammonium acetate 
method, and its content was measured using a flame 
photometer (Systronics India Ltd., Gujarat) (Mer-
win, Peech 1951). Bacterial colonies were counted 
using the serial dilution method; the media used was 
prepared in  accordance with Atlas (1995), and the 
population was expressed as  colony forming units 
(CFU) per gram of dried soil. The number of fungi 
spores was determined using the wet-sieving and 
decanting method (Gerdemann, Nicolson 1963).

Statistical analysis. The recorded data were an-
alysed using SPSS version 21  statistical software 
(SPSS, Chicago, IL, USA) and MS Excel. According 
to Panse and Sukhatme (1995), variance analysis for 
a  randomised block design (RBD) was performed. 
Duncan’s multiple range test (DMRT) was applied 
to compare the differences among treatment means.

RESULTS

Synergistic effect of  bio-organic and inorganic 
nutrients on  alstroemeria growth and flower-
ing attributes. Integrated use of  bio-organic and 
inorganic nutrients improved the alstroemeria 
growth  and flowering attributes significantly (Fig-
ure  4 and Table 4). Treatment T14 exhibited the 
tallest plant height, reaching 1.2  m, representing 
a 7.89% increase compared to the control/RDF (T1). 
Additionally, it surpassed the sole application of Jee-
vamrit (T5) by 11.82%, the sole application of Panch-
gavya (T8) by  9.82%, and even outperformed the 

Figure 4. Effect of different treatments on the number of stems per plant in alstroemeria
For treatment detail (T1–T20) see Table 2
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combined application of  RDF and Jeevamrit (T11) 
by  1.65%. Treatment T13 demonstrated the wid-
est plant spread, measuring 0.7 m. It  exceeded the 
control (T1) by  22.41%, Jeevamrit (T5) by  33.96%, 
Panchgavya (T8) by 10.94%, and the combined ap-
plication of  RDF and Jeevamrit (T11) by  2.90% 
in  terms of  plant spread. Early flowering is  crucial 
for cut flower crops, with T14 exhibiting early flow-
ering at 113.1 days, which was 4.51% earlier than the 
control (T1), 6.02% earlier than Jeevamrit (T5), 4.91% 
earlier than Panchgavya (T8), and 3.86% earlier than 
the combined application of  RDF and Jeevamrit 
(T11). Moreover, T14 also boasted the highest num-
ber of flowering stems per plant at 25.3, surpassing 
the control (T1) by 39.86%, Jeevamrit (T5) by 68.87%, 
Panchgavya (T8) by 44.58%, and RDF and Jeevamrit 
(T11) by 10.51% (Figure 4).

In treatment T13, the maximum number of florets 
per stem was recorded (19.9), marking a 26.61% in-

crease over the control (T1), 43.93% over Jeevam-
rit (T5), 38.51% over Panchgavya (T8) and 6.01% 
over the combined application of  RDF and Jee-
vamrit (T11). As  for flower diameter, T14 exhibited 
the largest diameter at  61.1  mm, surpassing the 
control  (T1) by  20.09%, Jeevamrit (T5) by  27.85%, 
Panchgavya (T8) by  23.95%, and RDF and Jeevam-
rit (T11) by 4.62%. On the other hand, the minimum 
values for plant height (1.1 m), plant spread (0.5 m), 
number of flowering stems per plant (12.3), number 
of florets per stem (10.1), flower diameter (43.9 mm) 
and delayed flowering (121.8 days) were observed 
in treatment T3.

Synergistic effect of bio-organic and inorganic 
nutrients on  soil attributes. INM has a  signifi-
cant effect on  soil fertility and microbial popula-
tion. The soil pH and electrical conductivity (EC) 
remained consistent across all treatments with-
out any significant differences observed. Treat-

Table 4. Synergistic effect of bio-organic and inorganic plant nutrients on alstroemeria cv. ‘Capri’ growth and flower-
ing characteristics (pooled data of 2 years)

Treatments Plant height 
(m)

Plant spread 
(m)

Number of days taken 
to flowering

Number of 
florets/stem

Flower diameter 
(mm)

T1 1.14c–h ± 0.02 0.58ij ± 0.02 118.42def ± 0.55 15.73gh ± 0.44 50.87def ± 1.05
T2 1.14c–h ± 0.01 0.51l ± 0.02 118.92de ± 0.63 15.04hi ± 0.04 50.13ef ± 0.58
T3 1.07i ± 0.01 0.50l ± 0.01 121.83a ± 0.11 10.14l ± 0.53 43.9g ± 0.85
T4 1.08i ± 0.03 0.51l ± 0.01 121.17ab ± 0.19 11.28k ± 0.36 44.23g ± 0.99
T5 1.10hi ± 0.03 0.53kl ± 0.02 120.33bc ± 0.58 13.84j ± 0.43 47.80fg ± 1.46
T6 1.11e–i ± 0.03 0.55jk ± 0.02 120.50bc ± 0.35 13.96j ± 0.37 48.40fg ± 1.22
T7 1.12d–i ± 0.01 0.55jk ± 0.02 119.50cd ± 0.25 14.03j ± 0.17 48.50fg ± 0.90
T8 1.12d–i ± 0.02 0.64efg ± 0.01 118.92de ± 1.18 14.38ij ± 0.27 49.30ef ± 0.36
T9 1.18a–d ± 0.01 0.67cde ± 0.01 116.00ijk ± 0.59 17.71de ± 0.53 57.20abc ± 1.44
T10 1.20abc ± 0.02 0.68bcd ± 0.02 115.33jk ± 0.27 18.06cd ± 0.24 58.23abc ± 1.00
T11 1.21ab ± 0.02 0.69abc ± 0.02 117.63e–h ± 0.37 18.79bc ± 0.24 58.40abc ± 0.91
T12 1.21ab ± 0.02 0.71ab ± 0.01 116.56hij ± 0.38 19.17ab ± 0.15 59.30ab ± 0.60
T13 1.22ab ± 0.02 0.72a ± 0.02 115.00k ± 0.03 19.92a ± 0.24 60.23a ± 0.77
T14 1.23a ± 0.02 0.63fgh ± 0.02 113.08i ± 0.34 19.65ab ± 0.26 61.10a ± 0.51
T15 1.16b–g ± 0.02 0.61ghi ± 0.01 118.00efg ± 0.12 16.04fg ± 0.12 51.80def ± 0.95
T16 1.17a–f ± 0.01 0.63fgh ± 0.01 118.42def ± 0.55 15.73gh ± 0.44 53.83cde ± 2.50
T17 1.17a–e ± 0.01 0.64efg ± 0.02 118.92de ± 0.63 15.04hi ± 0.04 54.00cde ± 3.06
T18 1.18a–d ± 0.01 0.65def ± 0.02 121.83a ± 0.11 10.14l ± 0.53 54.87 bcd ± 2.48
T19 1.18a–d ± 0.01 0.65def ± 0.01 121.17ab ± 0.19 11.28k ± 0.36 55.07 bcd ± 1.57
T20 1.18a–d ± 0.01 0.60hi ± 0.01 120.33bc ± 0.58 13.84j ± 0.43 56.87abc ± 1.82
Significance * * * * *

For treatment detail (T1–T20) see Table 2
*significant
a–lvalues in each column preceded by the same letter are not significantly different from one another (P ≤ 0.05)
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ment T14 exhibited the highest available N content 
at 357.1 kg/ha, showcasing an 11.53% increase com-
pared to  the control  (T1). Additionally, it  demon-
strated an 18.87% increase over the sole application 
of Jeevamrit – 75 mL (T5), a 14.09% increase com-
pared to the sole application of Panchgavya – 75 mL 
(T8) and even a 2.45% increase over the combined 
application of  RDF and Jeevamrit – 75  mL (T11). 
Treatment T14 yielded the highest P content record-
ed at 54.5 kg/ha, surpassing T1 (control) by 28.88%, 
T5 (Jeevamrit) by 47.68%, T8 (Panchgavya) by 36.00% 
and T11 (RDF and Jeevamrit) by 10.05%. K content 
was found to  be  maximum (260.0  kg/ha) in  T14. 
It  was found  13.75%, 26.66%, 17.49%, and 1.21% 
higher than T1 (control), T5 (Jeevamrit), T8 (Panch-
gavya) and T11 (RDF and Jeevamrit), respectively for 
soil K. Treatment T11 exhibited the highest bacte-
rial colonies recorded at 19.7 × 10–5 CFU/g of soil, 
marking a  31.08% increase over the control (T1), 
a 14.94% increase compared to the sole application 
of Jeevamrit – 75 mL (T5), a 23.28% increase com-
pared to the sole application of Panchgavya – 75 mL 
(T8) and a 2.18% increase compared to the combined 
application of  RDF and Panchgavya – 75mL (T11). 
Treatment T11 displayed the highest fungal colonies 
recorded at  4.3 × 10–5  CFU/g of  soil, representing 
a 39.23% increase over the control (T1), a 23.36% in-
crease compared to the sole application of Jeevamrit 
– 75 mL (T5), a 29.25% increase compared to the sole 
application of Panchgavya – 75 mL (T8) and a 2.85% 
increase compared to  the combined application 
of RDF and Panchgavya – 75mL (T11). On the other 
hand, treatment T3 exhibited the minimum avail-
able N, P, and K content, recorded at  295.2  kg/ha, 
34.7 kg/ha, and 200.5 kg/ha, respectively. The lowest 
counts of bacterial and fungal colonies were found 
in treatment T2, with 14.7 × 10–5 CFU/g of soil and 
2.8 × 10-5 CFU/g of soil, respectively (Table 5).

DISCUSSION

Growth and flowering parameters. The application 
of  RDF and Panchgavya increased the parameters 
that determine vegetative growth (plant height and 
plant spread). Maximum plant height was noted with 
the application of 100% RDF + 75 mL Panchgavya, 
and plant spread was noted to be maximum with the 
application of 100% RDF + 50 mL Panchgavya. The 
balanced nutrition was added for crop growth, and 
the quick and greater availability of plant nutrients 

improved the environment for root growth and pro-
liferation, which in turn led to more vegetative mass 
being produced (Mujawar 2013). Tender coconut 
water, in Panchgavya, contains kinetin, which helps 
to increase the amount of chlorophyll in leaves that 
promotes growth and photosynthetic activity (Gore, 
Sreenivasa 2011). Rajiv et  al. (2018) reported that 
application of  vermicompost @ 5 t/ha + 75% RDF 
+ Azophos 2  kg/ha + Panchagavya @ 3% + humic 
acid @ 1% increased plant height by 29.2% and plant 
spread by 59.86% over 100% RDF in Jasminum au-
riculatum L. Vimalendran and Wahab (2013) ob-
served comparable increases in  both plant height 
and spread when applying RDF along with four fo-
liar sprays (administered at 15, 25, 35, and 45 days 
after sowing) of 3% Panchagavya in Zea mays.

The application of NPK at the recommended levels 
(100% RDF + 75 mL Panchgavya) resulted in early 
flowering. The improved absorption of  nutrients 
by  plants allowed them to  complete the necessary 
vegetative phase faster. Furthermore, Panchgavya 
treatment may have accelerated the endogenous pro-
duction of auxins, which could result in early growth 
and flowering (Sutar et al. 2019). Kumar et al. (2011) 
reported that applying a common basal dose + ver-
micompost 5t/ha + Panchagavya 3% resulted in early 
flowering by 4 days, i.e. 3.34% earliness over control 
plants in gladiolus. A similar result of early flower-
ing by 37.34% over the control with the application 
of 50% RDF and 3% Panchgavya was also reported 
by Renukaradya et al. (2011) in carnation.

According to Healy et al. (1982), nutrition may play 
an important role in regulating flowering. Improved 
flowering attributes may be  due to  the balanced 
nutrient supply from fertilisers, which ensures the 
plant receives essential elements. At the same time, 
the organic inputs contribute to enhanced soil fer-
tility, microbial activity and the presence of growth 
promoting substances that stimulate hormone pro-
duction and influence physiological processes, ul-
timately leading to  enhanced and robust flowering 
in alstroemeria. Application of 100% RDF + 75 mL 
Panchgavya resulted in a greater number of flower-
ing stems per plant and flower diameter. Application 
of  100% RDF + 50  mL Panchgavya resulted in  in-
creased florets per stem. Similar results of a  larger 
number of  flowering stems (55.02%) were also re-
corded by Shrikant et al. (2015) in gerbera with the 
application of 100% RDF + 3% Panchgavya and 0.1% 
humic acid over the control. According to Wahee-
duzzama et  al. (2013), the application of  Panch-
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gavya 3% and 50% RDF resulted in  increased 
spathe breadth (7.69%) over the control in  anthu-
rium. A  46.94% increase was seen in  the number 
of florets per stem in gladiolus when the combina-
tion of common basal dose + vermicompost 5 t/ha 
+ Panchagavya 3% was applied (Kumar et al. 2011). 
Biostimulants’ biochemical properties revealed that 
they possess nearly all of the major nutrients, such 
as N, P and K, along with micronutrients and growth 
hormones, like IAA (indole-3-acetic acid) and GA, 
which are essential for crop growth (Pathania et al. 
2023). The combined application of RDF and Pan-
chagavya enhanced alstroemeria’s yield and flower 
quality parameters.

Results of  the present experiment, when com-
pared with the results of the other researchers in al-
stroemeria cv ‘Capri’, it was observed that there was 
an 18.27% increase in plant height, 16.94% in yield 
and 18.64% in flower diameter (Kashyap et al. 2018). 
Early flowering was observed by 13.10% when com-
pared with the results of  Negi et  al. (2022) in  al-
stroemeria cv ‘Capri’. The cut stems produced were 
of A-grade, i.e. length/height ≥ 0.75 m (Kumar et al. 
2023) with the integrated application of  RDF and 
Panchagavya.

Soil nutrients and microbial parameters. In-
tegrated application of  RDF and Panchagavya im-
proved soil macronutrient content. The increased 
mineralisation and enhanced conversion of organi-
cally bound N  into readily available forms caused 
by the INM approach increased N availability in the 
growing medium, with the simultaneous enhance-
ment in  nutritional dose (Kachroo, Razdan 2006). 
In  order to  boost the availability of  P  in soil, bi-
ostimulants produce a variety of organic acids that 
solubilise phosphate and other phosphate-bearing 
minerals (Calvo et al. 2014). The amount of K that 
accumulated in  the soil was dramatically impact-
ed by  varied NPK dosages combined with various 
biostimulant doses. The direct supplementation 
of  K to  the growing media’s pool of  readily avail-
able K and the release of K as a result of the organic 
matter and clay interaction are two possible expla-
nations for this rise in  available K content (Mitra 
et al. 2010). An increase in available N, P and K con-
tent in soil by 19.5%, 16.22% and 15.34%, respective-
ly, has also been observed by Gopakkali and Sharan-
appa (2014) with the application of RDF 100% and 
4% Panchgavya in rice. Colonies of naturally occur-
ring effective microorganisms were improved with 
the combined application of 100 % RDF and 75 mL 

Jeevamrit. This is  due to  the presence of  naturally 
existing advantageous microorganisms that were 
detected in biostimulants, primarily bacteria, actin-
omycetes and certain fungi (Devakumar et al. 2014). 
Additionally, organic manures and biostimulants 
serve as superior food for the soil microbial popula-
tion and raise the amount of available N and carbon, 
directly influencing the population of microorgan-
isms and their activity (Vaish et al. 2020). In a simi-
lar study by  Rathore et  al. (2023), the application 
of  90%  RDF + 5% Panchgavya and 5% Jeevamrit 
in  brinjal resulted in  a  higher amount of  bacterial 
(40.49%) and fungal (37.89%) count in soil.

CONCLUSION

In conclusion, this study has investigated the re-
lationship between bio-organic and inorganic nu-
trients in alstroemeria cultivation. Findings suggest 
that the application of  100% RDF in  combination 
with 75  mL of  Panchgavya improved the number 
of  cut flower stems with larger flower diameters 
and more florets per stem. Additionally, it enhances 
soil nutrient content, including available N, P  and 
K, while also promoting microbial populations. 
The results underscore the importance of  adopt-
ing an  integrated approach to  nutrient manage-
ment in  alstroemeria cultivation to  improve yield, 
enhance soil fertility, and ensure long-term envi-
ronmental sustainability compared to  the sole use 
of inorganic fertilisers.
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