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Abstract 
Spathiphyllum, commonly known as Peace Lily, is a popular ornamental foliage plant valued for its 

elegant white coloured spathes. Being an excellent indoor plant, it improves air quality and thrives well 

under low-light and semi-shade conditions. In this study, various types of biostimulants were used at 

different time intervals to analyse the visible changes in plant vegetative growth, flowering and yield. 

The whole experiment was laid out in a Completely Randomized Design (CRD) with three replications 

and eleven treatments. Among different treatment combinations, the combined application in T9 (0.2% 

Humic acid + 2% Fulvic acid + 0.5% Seaweed extract + 0.2% Arka microbial consortium at fortnightly 

intervals) was found most effective in enhancing the plant height (49.40 cm), sucker production (2.13), 

number of flowers (1.90), spathe breadth (8.93 cm) and spadix breadth (1.80 cm) of Spathiphyllum 

plants. Moreover, when the plants were sprayed with single biostimulant, the treatment T5 (0.5% 

Seaweed extract at fortnightly intervals) significantly improved the plant spread (52.67 cm), number of 

leaves (9.00) and spathe length (17.43 cm), leaf breadth (6 cm) while, T3 (2% Fulvic acid at fortnightly 

intervals) recorded the highest stalk length (17.87 cm) and spadix length (6.47 cm) on application. In 

contrast, the control (T0) consistently recorded the lowest values across all vegetative and reproductive 

traits. These findings establish that regular and combined application of biostimulants, particularly in 

T9, optimizes vegetative vigour and flowering performance in Peace lily cultivation. 

 

Keywords: Peace lily, spathiphyllum, biostimulants, humic acid, fulvic acid, seaweed extract, 

microbial consortium 

 

1. Introduction 

Potted plants are distinguished by their adaptability, portability and capacity to thrive in non-

traditional conditions such as urban interiors, small balconies and areas with limited natural 

soil. These plants are in high demand for their ability to beautify indoor spaces, improve air 

quality and offer therapeutic benefits which enhances their wide use in homes, offices, public 

spaces and also gaining popularity as a sustainable corporate gift. The growing popularity of 

indoor and air-purifying plants such as Aloe Vera, money plant, Areca palm and 

Spathiphyllum indicates a move away from aesthetics towards practical advantages in indoor 

spaces.  

Among all the potted plants, Spathiphyllum become a popular choice for gardeners to 

decorate this particular plant in various purposes as potted plants, edge plant, in landscaping 

various places, beautifying conservatory and keeping in indoor areas etc. It also reduces huge 

quantities of dangerous chemicals viz., formaldehyde, benzene, trichloroethylene and xylene 

(Wood et al., 2002) [20]. Spathiphyllum has the ability to absorb these toxic compounds 

through its leaves, roots and subsequently converting them to less harmful substances and 

later simultaneously releasing those compounds in the simplifier forms of oxygen, thereby 

enhancing the indoor microclimate. 

Spathiphyllum (peace lily) is a herbaceous monocot evergreen plant prized for its foliage and 

white spathe blooms. Its leaves are broad, lanceolate to elliptic, dark green and glossy with 

prominent venation arranged in a basal rosette pattern, which enhances the capacity to 

capture efficient light. The inflorescence is hood-shaped consist of a spathe that encloses a 

cylindrical spadix. The spathe is initially bright white in colour and gradually convert to a 

greenish hue upon maturation. Similarly, the spadix colour is also varies from creamish to 

yellowish in colour bearing numerous minute bisexual flowers. The flowers are arranged in a  
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spike with female flowers at the bottom and male flowers at 

the top (Vanstechelman et al., 2009) [19]. For promoting 

good vegetative and floral development, Peace lily requires 

optimum temperature of 18–27 °C and high relative 

humidity of 60–80% which is very crucial for maintaining 

healthy foliage and leaf turgidity. The plant thrives well 

under indirect and filtered light conditions where, 50–75% 

shade is provided through shade nets during cultivation to 

regulate the light intensity, reduce heat stress and also to 

maintain adequate humidity around the plant canopy. It 

prefers a moist, well-drained substrate enriched with organic 

matter, with a slightly acidic pH of 5.5 - 6.5 favorable for 

the plant in achieving optimal root and shoot development 

(Chen et al., 2005) [5]. Spathiphyllum propagates through a 

spreading rhizome or subterranean stem system, forming 

dense rosettes. It requires consistently moist but not 

waterlogged soil conditions to support healthy growth and 

flowering. Regular irrigation with increased frequency is 

necessary during heat periods to optimize the relative 

humidity and to minimize the excessive evapotranspiration 

losses. Spathiphyllum responds well to balanced fertilization 

to support its vegetative and flowering growth.  

Biostimulants are the formulations containing naturally 

derived chemicals or beneficial microbes applied to crops or 

soils to enhance the nutrient efficiency, improve crop 

quality and increase tolerance to abiotic stresses regardless 

of their nutritional content. These inputs are essential for 

enhancing plant growth and development across the entire 

crop life cycle from germination to maturity. In contrast to 

traditional fertilizers and pesticides, bio-stimulants activate 

natural plant mechanisms, improves nutrient absorption, 

fostering vigorous root, shoot growth and increases soil 

vitality. They enhance metabolic efficiency resulting in 

higher production and superior quality produce. 

Furthermore, biostimulants enhance water usage efficiency 

and promote advantageous soil microbial activity hence, 

contributing to sustained soil fertility (Calvo et al., 2014) [2]. 

The consistent rise in popularity of Spathiphyllum flower 

among the growers day by day is increasing despite a 

complete protocol for its improved cultivation, nutrient 

efficacy through organic fertilization and impact of 

biostimulants on growth and behavior of peace lily is still 

lacking. Keeping these views under consideration we have 

conducted this research work by utilizing different 

biostimulants at varying intervals to study the vegetative 

growth and flowering pattern of Spathiphyllum. 

 

Materials and Methods 

The current experiment was conducted during 2024-2025 to 

study the “Effect of biostimulants on growth and flowering 

of Spathiphyllum wallisii Regel” under agro-shade net by 

providing ambient cultural conditions at All-India 

coordinated Research project on floriculture, Odisha 

University of Agriculture & Technology, Bhubaneswar, 

Odisha, India shown in Figure 1 & 2. The experiment was 

laid out using randomized block design with three 

replications and eleven treatments. Uniform height (15cm 

high) of Spathiphyllum plants were selected for this 

experiment. The seedlings were planted in 8- inch earthen 

pots in substrates containing garden soil: FYM: sand in the 

ratio of 2:1:1. Application of biostimulants were done 

uniformly after one month of planting. Biostimulants viz., 

Arka Microbial Consortium (0.2%), fulvic acid (2%), 

seaweed extract (0.5%) and humic acid (0.2%) were used 

for this experiment and applied every fornightly and 

monthly intervals. 

Humic acid was freshly prepared at 0.2% concentration by 

dissolving 2ml per litre of water and used. Fulvic acid was 

prepared at 2% concentration by dissolving 20ml per litre of 

water. Seaweed extract was prepared at 0.5% concentration 

by dissolving 5ml per litre of water. Arka Microbial 

Consortium (AMC) was prepared at 0.2% concentration by 

dissolving 2ml per litre of water. Fresh solutions of 

biostimulants were prepared on the day of application to 

maintain efficacy.  

Thirty days after planting, biostimulant applications were 

done at fortnightly and monthly intervals. Fresh solutions 

were prepared prior to each applications and applied as soil 

drenches or foliar sprays during early morning hours to 

enhance the absorption and to minimize evaporation losses. 

Weeding and the removal of dried leaves were done 

manually by hand and irrigation was performed every day 

but less frequently in the winter. Regular 

fungicidal/pesticidal sprays where 0.2% Blitox were used as 

preventive plant protection. For recording parameters, five 

plants in each treatment were selected randomly. Various 

growth parameters like plant height (cm), plant spread (cm), 

leaf length (cm) and breadth (cm), number of suckers and 

spathe length (cm) and breadth (cm), spadix length (cm) and 

breadth (cm) were noted. Further, the impact of 

biostimulants on plant growth and performance was 

evaluated using the gathered data. The analysis of variance 

(ANOVA) was carried out at a 5% level of significance to 

assess the treatment effects. The procedures outlined by 

Gomez and Gomez (1984) were followed to calculate the 

standard errors of mean (SEm) and the critical difference 

(CD) at 5%, enabling comparison among treatment means. 

 

 
 

Fig 1: Preparation of potting mixture for Spathiphyllum plants 

 

 
 

Fig 2: Application of biostimulants through hand spryer  
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Results and Discussion 

Applications of humic acid (HA), fulvic acid (FA), seaweed 

extract (SWE) and Arka microbial consortium (AMC) at 

fortnightly and monthly intervals produced notable 

improvements over the control (T0) in vegetative and floral 

parameters which are shown in Table 1, 2 and Fig. 3,4,5 & 

6. 

 

Effect of Biostimulants on vegetative growth 

Fortnightly application of combined biostimulants 0.2% HA 

+ 2% FA + 0.5% SWE + 0.2% AMC recorded maximum 

plant height (49.40 cm) and found significantly superior to 

all other treatments whereas, control exhibited the lowest 

height (27.31cm). 

Plant spread was found highest (52.67 cm) when 0.5% SWE 

applied fortnightly followed by T₁₀- monthly sprayed by 

combined biostimulants 0.2% HA + 2% FA + 0.5% SWE + 

0.2% AMC (49.93 cm). Maximum leaves per plant (9.00) 

were obtained in T₅-0.5% SWE @ fortnightly, while control 

produced the minimum (5.33) number of leaves. Similarly, 

leaf length was greatest in T₁₀- combined biostimulants 

0.2% HA + 2% FA + 0.5% SWE + 0.2% AMC @ monthly 

(21.8 cm), which was statistically at par with T₂ (21.43 cm), 

T₆ (21.3 cm) and T₈ (21.47 cm) respectively. Leaf breadth 

also reached its highest value (6.00 cm) on 0.5% SWE 

fortnightly application while, sucker production was 

maximum in T₉- 0.2% HA + 2% FA + 0.5% SWE + 0.2% 

AMC @ fortnightly (2.13) followed by T₇ 0.2% AMC @ 

fortnightly (2.00), while the minimum was recorded in the 

control treatment. The vegetative growth of Spathiphyllum 

wallisii was significantly enhanced by the application of 

different biostimulants, individually as well as in 

combination. Among all the treatments, the integrated 

application of humic acid, fulvic acid, seaweed extract and 

Arka microbial consortium at fortnightly intervals resulted 

in the greatest improvement in plant height, which 

corroborates earlier findings where seaweed extract and 

humic acid notably increased the plant height and branching 

in Bengal gram (Shaziya et al., 2024) [17], maize (Fatima et 

al., 2015) [6] and other crops, with combined applications 

showing synergistic effects on vegetative growth (Sarhan et 

al., 2024). Plant spread was also significantly influenced by 

biostimulants, with fortnightly seaweed extract application 

producing the widest canopy. This improvement is 

consistent with the previous reports indicating that seaweed 

extracts enhance nutrient mobilization, hormonal activity 

and canopy development in various ornamental and field 

crops (Thirumaran et al., 2009; Rathore et al., 2009; Kumari 

et al., 2011) [18, 16, 9]. Similarly, leaf number increased 

markedly under seaweed extract treatments, particularly 

when 0.5% Seaweed extract at fortnightly intervals was 

sprayed due to the presence of natural growth regulators and 

micronutrients known to stimulate meristematic activity 

(Zodape et al., 2008) [21]. The lowest leaf production in the 

control aligns with the results of Naidu et al. (2014) [12], 

Jawaharlal et al., (2012) [7] and Barche et al., (2006) [1], who 

highlighted the importance of biostimulants in enhancing 

vegetative attributes of ornamentals. Leaf length improved 

substantially under monthly applications of the combined 

formulation followed by humic acid, seaweed extract and 

AMC used individually. These effects are supported by 

earlier studies in gerbera and gladiolus, where seaweed 

extract and humic substances promoted cell elongation and 

enhanced photosynthetic efficiency (Kumari et al., 2011; 

Zodape et al., 2011) [9, 21]. Leaf breadth was observed 

highest in fortnightly seaweed extract treatment (T₅), in 

agreement with these findings on Spathiphyllum and 

Anthurium) (Jayaraj et al., 2008; Raja et al., 2019) [, 15] 

where seaweed extract stimulated leaf expansion and overall 

foliage quality. Sucker production was obtained greatest in 

T₉- 0.2% Humic acid+ 2% Fulvic acid + 0.5% Sea weed 

extract + 0.2%Arka microbial consortium at fortnightly 

intervals followed by frequent AMC application (T₇- 0.2% 

Arka microbial consortium at fortnightly intervals) 

indicating that the combined use of humic substances and 

microbial inoculants promotes greater vegetative 

propagation. This is supported by earlier researchers 

demonstrating that humic substances enhance root growth 

and nutrient uptake, while microbial consortia supply 

growth-promoting metabolites that encourage axillary bud 

initiation (Nardi et al., 2002; Chattopadhyay et al., 2007; 

Zodape et al., 2011) [13, 4, 21]. Altogether, the present study 

clearly demonstrated that integrated biostimulant strategies, 

especially combining humic acid, fulvic acid, seaweed 

extract and AMC in spraying are considerably more 

effective than individual applications of biostimulants in 

improving plant height, canopy spread, leaf development 

and sucker production in Peace lily reinforcing the 

importance of synergistic interactions among organic 

growth-promoting inputs for optimum vegetative 

performance. 

 

Effect of Biostimulants on flowering attributes 

The number of flowers per plant was found highest when 

0.2% Humic acid+ 2% Fulvic acid + 0.5% Sea weed extract 

+ 0.2% Arka microbial consortium was applied at 

fortnightly intervals (1.90) which was statistically 

comparable with T₅- 0.5% Seaweed extract at fortnightly 

intervals (1.7) and T₇- 0.2% Arka microbial consortium at 

fortnightly intervals (1.7), while control produced the fewest 

(1.17) number of flowers. Flower stalk length was observed 

maximum in T₃- 2% Fulvic acid at fortnightly intervals 

(17.87 cm) and remained at par with T₅- 0.5% Seaweed 

extract at fortnightly intervals (17.67 cm), T₉- 0.2% Humic 

acid + 2% Fulvic acid + 0.5% Sea weed extract + 0.2% 

Arka microbial consortium at fortnightly intervals (17.63 

cm) and T10- 0.2% humic acid + 2% Fulvic acid + 0.5% Sea 

weed extract + 0.2%Arka microbial consortium at monthly 

intervals (17.23 cm). The longest spathe (17.50cm) was 

recorded in T5- where 0.5% Seaweed extract applied at 

fortnightly intervals, closely followed by T3- 2% Fulvic acid 

at fortnightly intervals (17.43 cm) and T9- 0.2% Humic acid 

+ 2% Fulvic acid + 0.5% Sea weed extract + 0.2% Arka 

microbial consortium at fortnightly intervals (17.20 cm), 

whereas control recorded the shortest (10.23cm). Similarly, 

Spathe breadth peaked in T9- 0.2% Humic acid + 2% Fulvic 

acid + 0.5% Sea weed extract + 0.2% Arka microbial 

consortium at fortnightly intervals (8.93cm), significantly 

higher than control. Spadix length was recorded maximum 

under T3- 2% Fulvic acid at fortnightly intervals (6.47 cm) 

and observed minimum under control (4.30 cm). 

The overall influence of biostimulants on the flowering 

behaviour of Spathiphyllum wallisii was distinctly evident 

across all evaluated parameters, demonstrating the 
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significant potential of humic acid, fulvic acid, seaweed 

extract and Arka microbial consortium in enhancing floral 

growth and quality. The combined treatment of T₉- 0.2% 

Humic acid + 2% Fulvic acid + 0.5% Sea weed extract + 

0.2% Arka microbial consortium consistently outperformed 

other treatments in most characteristic features such as 

number of flowers per plant, spathe breadth and spadix 

breadth indicating a strong synergistic effect when humic 

substances, fulvic acid, Sea weed extract and Arka 

microbial consortium are applied together at fortnightly 

intervals. The remarkable improvement in flower number 

under T₉ treatment, closely followed by sea weed extract 

and Arka microbial consortium alone, may be attributed to 

enhanced root activity, nutrient absorption and hormonal 

regulation facilitated by humic and fulvic acids (Canellas et 

al., 2015), while sea weed extract provided additional 

auxins, cytokinin and gibberellins supporting floral 

initiation and assimilate partitioning (Khan et al., 2009) [8]. 

This trend is further in agreement with findings of 

Thirumaran et al., (2009) [18], who observed improved 

flowering with seaweed extract in vegetable and ornamental 

crops. Parallel results were also recorded in terms of flower 

stalk length, where fulvic acid @ 2% application at 

fortnightly intervals exhibited superior performance 

suggesting its dominant role in cell elongation, division and 

hormonal stimulation, particularly auxins and gibberellins as 

described by Mazzoni-Putman et al., (2021) [10] and 

Alsudays et al., (2024). Similarly, combinations involving 

Humic acid + Fulvic acid + Sea weed extract + Arka 

microbial consortium enhanced stalk elongation, aligning 

with reports in Alstroemeria (Abdel-Mawgoud et al., 2010; 

Sahraie et al., 2024) suggesting that multifactorial 

biostimulant interactions create optimum physiological 

conditions for sustained reproductive growth. 

The improvement in spathe characteristics further validates 

the role of biostimulants in enhancing floral organ 

development with 0.5% Sea weed extract at fortnightly 

intervals showed the highest spathe length due to the 

presence of bioactive compounds capable of stimulating 

growth and improving floral dimensions, as previously 

noted in Anthurium. Fulvic acid also contributed 

significantly to spathe elongation due to its chelating effect 

and enhancement of nutrient uptake and hormonal 

regulation (Malan, 2019), while, similar enhancement in 

floral quality following Sea weed extract treatment was 

previously documented in Chrysanthemum by 

Chandrashekar et al., (2019) [3]. Spathe breadth was likewise 

maximized under T₉- 0.2% Humic acid + 2% Fulvic acid + 

0.5% Sea weed extract + 0.2% Arka microbial consortium 

at fortnightly intervals were sprayed where the synergistic 

influence of HA, FA, SWE and AMC enhanced the cell 

enlargement, nutrient assimilation and hormonal activity 

were found consistent with the biostimulant functions 

previously described by Calvo et al., (2014) [2], while the 

findings are paralleled with the earlier results reported by 

Ismail et al., (2019) in Spathiphyllum. Spadix parameters 

followed a comparable trend with fulvic acid 2% at 

fortnightly intervals produced the longest spadix due to 

improved nutrient chelation and uptake that promoted cell 

elongation, while Seaweed extract contributed additional 

hormonal support as noted by Khan et al., (2009) [8]. Higher 

assimilate partitioning, enhanced microbial activity and 

improved nutrient availability under integrated treatments 

contributed to increased spadix length and breadth, 

mirroring findings reported by Patel et al., (2020) [14] in 

Anthurium flowers. In all the traits measured, the control 

remained significantly inferior confirming that the basal 

medium alone is insufficient for optimizing floral 

development. Collectively, these results clearly establish 

that the integrated and frequent application of humic acid, 

fulvic acid, seaweed extract and Arka microbial consortium 

exerts a cumulative and synergistic effect on flowering 

behaviour in Spathiphyllum leading to enhanced flower 

number, improved floral dimensions and superior overall 

ornamental quality. 

 
Table 1: Effect of biostimulants on vegetative parameters of Spathiphyllum 

 

Treatments 
Plant height 

(cm) 

No. of 

leaves/ plant 

No. of 

suckers/plant 

Leaf 

length(cm) 

Leaf 

breadth(cm) 

Plant 

spread(cm) 

T0- 2parts garden soil +1part FYM+1part sand 27.3 5.33 1 10.56 4.41 42.83 

T1- 0.2% HA at fortnightly intervals 30.9 6 1.27 18.46 5.28 39.36 

T2- 0.2% HA at monthly intervals 33.2 7 1.2 21.43 4.75 48.56 

T3- 2% FA at fortnightly intervals 36.57 6.33 1.63 19.65 5.5 42.7 

T4- 2% FA at monthly intervals 35.08 7.66 1.53 19.17 5.16 47.26 

T5- 0.5% SWE at fortnightly intervals 34.33 9 1.8 20.84 6 52.66 

T6- 0.5% SWE at monthly intervals 34.58 8 1.63 21.3 4.42 47.57 

T7- 0.2% AMC at fortnightly intervals 41.06 7.33 2 18.97 5.16 47.33 

T8- 0.2% AMC at monthly intervals 37.88 8.66 1.77 21.466 4.30 48.33 

T9- 0.2% HA + 2% FA + 0.5% SWE + 0.2% 

AMC at fortnightly intervals 
49.4 7.33 2.13 18.73 5.38 48.36 

T10- 0.2% HA + 2% FA + 0.5% SWE + 0.2% 

AMC at monthly intervals 
42.8 7.66 1.7 21.8 5.39 49.93 

S.E.(m) ± 1.46 0.65 0.16 0.49 0.16 1.9 

C.D at 5% 6.5 1.93 0.48 1.98 0.48 5.7 

*Significant at 5%Note: T: Treatment; FYM: Farm Yard Manure; HA: Humic acid; FA: Fulvic acid; SWE: Sea Weed Extrct; AMC: Arka 

Microbial Consortium 
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Table 1: Effect of biostimulants on floral parameters of Spathiphyllum 
 

Treatments 
No. of 

flowers/plant 

Stalk length 

(cm) 

Spathe 

length (cm) 

Spathe 

breadth (cm) 

Spadix 

length (cm) 

Spadix 

breadth (cm) 

T0- 2parts garden soil +1part FYM+1part sand 1.17 12.07 10.23 6.47 4.30 0.71 

T1- 0.2% HA at fortnightly intervals 1.4 15.57 13.37 7.47 5.01 1.23 

T2- 0.2% HA at monthly intervals 1.37 14.8 12.97 7.13 4.83 1.37 

T3- 2% FA at fortnightly intervals 1.57 17.87 17.43 7.57 6.47 1.62 

T4- 2% FA at monthly intervals 1.47 17 16.93 7.02 5.91 1.5 

T5- 0.5% SWE at fortnightly intervals 1.7 17.67 17.5 8.03 6.04 1.45 

T6- 0.5% SWE at monthly intervals 1.43 15.57 16.36 7.9 5.02 1.65 

T7- 0.2% AMC at fortnightly intervals 1.7 16.53 16.53 8.57 5.17 1.4 

T8- 0.2% AMC at monthly intervals 1.4 15.67 16.47 8.4 4.49 1.57 

T9- 0.2% HA + 2% FA + 0.5% SWE + 0.2% 

AMC at fortnightly intervals 
1.9 17.63 17.2 8.93 5.73 1.8 

T10- 0.2% HA + 2% FA + 0.5% SWE + 0.2% 

AMC at monthly intervals 
1.6 17.23 16.9 8.33 5.57 1.72 

S.E.(m) ± 0.08 0.36 0.45 0.15 0.14 0.08 

CD at 5% 0.24 1.65 1.33 0.45 0.42 0.24 

*Significant at 5%Note: T: Treatment; FYM: Farm Yard Manure; HA: Humic acid; FA: Fulvic acid; SWE: Sea Weed Extrct; AMC: Arka 

Microbial Consortium  

 

 
 

Fig 3: Increased leaf count after the application of biostimulants 

 

 
 

Fig 4: Full blooming stage of Spathiphyllum plants under Agro 

shade-net  

 

 
 

Fig 5: Measurement of spadix breadth 

 
 

Fig 6. Measurement of spadix length 

 

Conclusion 
The application of biostimulants either individually or in 

combination significantly enhanced both vegetative growth 

and floral attributes of Spathiphyllum wallisii. Among all 

treatments, the integrated application of humic acid, fulvic 

acid, seaweed extract and Arka Microbial Consortium at 

fortnightly intervals (T₉) consistently performed best, 

indicating a strong synergistic effect in improving plant 

vigour, flower production and overall ornamental quality. 

Fulvic acid and seaweed extract also showed notable 

individual effects, particularly on stalk elongation and 

spathe development. Overall, the study establishes 

biostimulants as an effective, sustainable and commercially 

viable strategy for improving the growth, flowering 

performance and market value of Spathiphyllum under 

protected cultivation. 
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