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Abstract- Due of its great commercial and decorative value, lilies 

are in high demand as cut flowers or landscape plants all over the 

world. The use of biostimulants has attracted attention in the 

horticulture sector as a novel and promising strategy to guarantee 

increased and long-lasting yields as well as superior product 

quality. Current study investigating the “Effect of zeatin and 

kinetin on growth and quality of lilium lancifolium grown in 

Haripur region”－was carried out at Horticulture Nursary, The 

University of Haripur, Pakistan during 2020-2021. Following 

concentrations of Zeatin and Kinetin were applied as foliar spray 

after 12 days after sowing. Each treatment was prepared by 

standard procedures: To = Control, T1= 0.1% Zeatin, T2= 0.1% 

kinetin, T3=0.1% Zeatin and 0.1% kinetin. The data was 

collected after the foliar spray of zeatin and kinetin with 10 days’ 

interval, SD1: 10 days after spray, SD2: 20 days after spray, 

SD3: 30 days after spray, SD4: 40 days after spray. Results 

reviled that application of 0.1% Zeatin and 0.1% kinetin and data 

observed after 40 days of spray resulted in significantly higher 

total number of leaves plant-1, total number of petals plant-1, 

plant height (cm), flower diameter, leaf area, total number of 

flowers plant-1. Chlorophyll content and photosynthetic rate of 

lily flower showed significant result for treatments applications 

and days after spray, whereas, their interaction remained non-

significant. Protein content was affected significantly from 

treatments application only. From this study it is concluded that 

foliar application of 0.1% Zeatin and 0.1% kinetin helps in 

enhancing the growth and yield of lily flower and also found 

very effective in maintaining the quality of lily fruits under Agro-

climatic conditions of Haripur region. 

Keywords: Lily, Kinetin, Zeatin, biostimulants, lilium 

lancifolium , landscape  

I. INTRODUCTION 

The Liliaceae family of attractive plants includes the lily (Lilium 

longifolium). Horticulturists greatly value plants from the genus 

Lilium for its exceptional scent, variety of colors, resilience, and 

capacity to thrive in a variety of environmental situations[1]. Due 

to their enormous, fascinating, fragrant, and colourful flowers 

with a wide range of colours and a long shelf life, lilies are 

among the most significant, beautiful, and economically viable 

blossoming plants that can be found anywhere in the world. They 

are also one of the three most significant commercial bulb 

crops[2]. Since more than 2000 years ago, lilies have been used 

for a variety of occasions, such as making bouquets and 

decorating homes, hotels, and other high-end structures for 

weddings, funerals, and religious rituals[3]. It is produced 

commercially for cut flowers and potted plants and is mostly 

vegetatively propagated using bulbs. A few Easter lily varieties 

are offered for sale commercially[4]. In a variety of climates, 

lilies are widely cultivated. It is one of the top 10 cut flowers in 

the global floriculture market, coming in at number four[5]. 

About 10–12 thousand tonnes of cut flowers are produced in 

Pakistan each year, and floriculture is quickly becoming a 

successful business for the nation's small growers. However, 

Pakistan's participation in the global commerce in fresh cut 

flowers is negligible because of the low quality of its produce, 

which is caused by a lack of technology and formulas for 

nutrients and growth regulators[6]. To increase the stem length, 

quantity, quality, and shelf life of lily blooms, a variety of 

procedures are employed. Higher plants' growth, development, 

metabolism, and morphogenesis are all regulated by plant 

hormones[7].  

A precise hormonal balance is needed for plants to reach their 

maximum growth potential, and auxins, gibberellins, abscisic 

acid, and cytokinins all play important roles in this process[8]. 

Derived from adenine, cytokinins affect a variety of plant 

functions, such as triggering parthenocarpy and controlling 

blossoming, senescence, and apical dominance[9]. Genetic 

engineering advances enable for precise gene editing for better 

fruit quality, as demonstrated by CRISPR/Cas9 technology[45]. 

Preharvest fruit qualities are improved by creative methods such 

as the synergistic application of chitosan, salicylic acid, and 

calcium chloride[46]. Plants such as Amaranthus hybridus can 

benefit from the use of nanoparticles, as demonstrated by the 

biogenic CuO and ZnO applications[47]. 

In various horticultural crops, including apple, pear, kiwi, 

watermelon, and others, the effects of some synthetic CKs have 

been investigated[10,11]. Thidiazuron and forchlorfenuron are 

two examples of synthetic CKs, and according to[12], they are 

the two most commonly utilised in viticulture. The highest leaf 

area ratio, absolute and relative growth rates, and net assimilation 
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rates were found in Basil. Due to the CK kinetin's action on 

these, which led to an increase in leaf area and dry matter, these 

underwent increased growth[13]. Additionally, cytokinins 

control the enzymatic activity, controlling the induction and 

activation of the protein synthesis required for the development 

of the photosynthetic system, as well as the creation and 

protection of cellular structures[14].  

The most efficient PGRs for delaying senescence are cytokinins, 

which have been proven to prevent the breakdown of chlorophyll 

and photosynthetic proteins and to prevent the ageing of leaves 

and fruits[15]. One of these is zeatin, which promotes plant 

growth and productivity even in adverse environmental 

conditions. Given that this PGR cannot replace fertilizers but 

performs better when treated with other fertilizers, it was 

suggested that Zeatin exogenous therapy might be utilised in 

conjunction with other fertilizers. Zeatin was discovered to have 

a concentration that was wider than that of any other cytokinins 

in terms of concentration[16]. Zeatin is also a component in the 

delivery and distribution of carbs to the sink, where additional 

carbohydrates are needed to support the body's constantly 

expanding growth demands. This was demonstrated by[17, 18], 

who came to the conclusion that Zeatin riboside has a greater 

influence on the movement of carbs than it does on the 

movement of proteins. Thus keeping in mind the facts, the 

current study was undertaken with following objectives:  

 Objectives 

This study intends to investigate how well Lily (Lilium 

longifolium) performs when cultivated in Haripur, Pakistan, 

which has a special climatic environment. We also want to 

clarify the possible advantages of two essential plant growth 

regulators, Zeatin and Kinetin, on the development and quality of 

Lily flowers. Furthermore, we try to distinguish between Zeatin 

and Kinetin's effects on Lily flowers, with a focus on how they 

affect flower growth, quality, and performance in general. These 

goals guide our research as we discover insightful information on 

lily cultivation and flower development, ultimately advancing 

our knowledge of how to regulate plant growth and use 

horticultural techniques in many environmental situations. 

 

2. Materials and methods 

 

The study entitled “Effect of zeatin and kinetin on growth and 

quality of lilium lancifolium grown in Haripur region” was 

carried out at Horticulture Nursery, The University of Haripur, 

Pakistan during 2020-2021.  

2.1 Experimental Design 

The study was laid in RCBD having 2 factor factorial 

arrangements having three replications. All agricultural 

operations were carried out uniformly and evenly in all 

treatments throughout study period. Rest of the treatments were 

maintained as per experimental protocol. 

2.2 Preparation for Treatment 

Thermo Fisher Scientific is where the zeatin and kinetin utilised 

in this study were purchased.  

With their great purity, these plant growth regulators were ideal 

for experiments. To guarantee consistency and efficacy, the 

treatments were prepared using exacting procedures. 

 

 

2.3 Treatment Application 

 Following concentrations of Zeatine and Kinetin were applied as 

foliar spray after 12 days after sowing. Each treatment was 

prepared by standard procedures. For the best absorption by plant 

tissue, zeatin and kenetin treatments were properly made. The 

solvent for its plant-friendly qualities was distilled water. To 

ensure consistency, exact cytokinin concentrations were 

determined using analytical balances. pH changes were made in 

accordance with plant conditions, and gradual addition and 

stirring allowed for full dissolution. Consistent and dependable 

experimental results were the goal of this exact process. 

To = Control 

T1= 0.1% Zeatin 

T2= 0.1% kinetin 

T3=0.1% Zeatin and 0.1% kinetin 

2.4 Data Duration 

The data was collected after the foliar spray of zeatin and kinetin 

with 10 days’ interval. 

1: 10 days after spray. 

2: 20 days after spray. 

3: 30 days after spray. 

4: 40 days after spray. 

2.5 Cultural Operations 

2.5.1 Preparatory Cultivation 

The seeds of lily plant were purchased from local market and 

sown in pots at research field area of University of Haripur. Pots 

were filled with suitable potting media. 

2.5.2 Plant Protection Measures  

In order to detect visual variations between the treatments and 

any kind of infestation by weeds, insects and diseases, the field 

was visited from time to time so that major pest losses could be 

reduced. 

2.6 parameters examine 

In this study, a number of parameters relating to the 

development, production, and quality of lily plants were 

systematically investigated. These parameters gave us important 

information about the general growth and performance of the lily 

plants under investigation. 

2.6.1 Vegetative parameters  

2.6.2 Number of Leaves:  

Throughout each stage of the study, the number of leaves on each 

lily plant was manually counted at scheduled times. This 

parameter served as an indicator of the plant's foliage growth and 

vitality. 

2.6.3 Number of Petals:  

After the lily flowers had finished blooming, the number of 

petals on each individual flower was manually counted. This 

variable helped in the evaluation of floral elegance and quality. 

2.6.4 Number of Roots:  

At the time of harvest, the number of roots per lily plant was 

manually counted. This parameter revealed information on the 

growth of the plant's root system and potential nutrient uptake. 

2.6.5 Plant Height:  

Throughout every stage of the experiment, the height of each lily 

plant was measured using a scale. Tracking vertical growth and 

overall plant stature required constant observation of plant 

height. 

2.6.6  Flower Diameter:  
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Using a Vernier caliper, the diameter of lily flowers was 

precisely measured and the findings were represented in 

centimeters. This parameter made it possible to measure the size 

and symmetry of flowers. 

2.6.7 Leaf Area: 

Using a measuring tape, the total leaf area of each lily plant was 

calculated. A significant indicator of the plant's ability to 

photosynthesize and general health was its leaf area. 

2.6.8 Number of Flowers:  

After the formation of flower buds, the number of flowers was 

counted. This metric gave crucial insight into the lily plant's 

ability for reproduction and potential yield. 

2.7 Chlorophyll 

The process of collecting samples for the chlorophyll content 

measurement method was improved by carefully weighing new 

leaves to ensure consistency. Leaves were homogenised at a 

regulated low temperature in 80% acetone (v/v) using a 

particular homogenizer model. Chlorophyll extraction was 

optimised throughout the next 24 to 48 hours of darkness 

incubation. Solution clarity was guaranteed by centrifugation. 

With a designated spectrophotometer model, precise findings 

were obtained from spectrophotometric measurements at 663 nm 

and 646 nm. In order to calculate the overall content of the 

chlorophyll, the quantities of chlorophyll-a and chlorophyll-b 

were added together using validated equations[19].  

2.8 Protein Content 

We have precisely optimised the approach to increase the rigour 

of our protein content investigations. Accuracy in sample 

collection was guaranteed by carefully weighing fresh leaves 

using Panasonic Japan analytical balance. Consistency in protein 

extraction was maintained by using a phosphate-buffered saline 

solution and a "BeadBugTM homogenizer." Using an Eppendorf 

5810R centrifuge, centrifugation ensured the removal of detritus 

for precise protein quantification. In accordance with[20] 

standard protocols, the Bradford test used a spectrophotometer to 

measure absorbance at the right wavelength. The protein 

concentration determination was made more precise by adding a 

standard curve that was calibrated using accepted protein 

standards in accordance with[21] standard methodologies. 

 2.8.1 Photosynthetic Rate  

 Photosynthetic Rate were computed by[43] (2004) with some 

amendments Utilising infrared spectroscopy and an infrared gas 

analyzer, measurements of the amount of CO2 entering and 

leaving the system were made in order to calculate the 

photosynthetic rate. How much CO2 is used in photosynthesis is 

shown by the variation in these measurements. The observed 

changes in CO2 concentration throughout the designated time 

period were used to compute the rate of photosynthesis using 

established formulae or standard calibration curves.  

 

2.9 Statistical Analysis: 

Analysis of variance was performed to confirm variability of data 

and validity of results using computer based software Statistix 

8.1. The differences amongst treatments were separated using 

least significance difference test (LSD) at 0.05 probability 

level[22]. 

 

3. Results and Discussion 

3.1 Total number of leaves plant-1 

The total number of leaves on plant-1 was significantly affected 

by the foliar application of zeatin and kinetin, as well as by their 

interaction days following application (figure 3.1). The 

maximum number of leaves plant-1 (24.3) was obtained from the 

application of 0.1% kinetin and 0.1% zeatin, which differed 

significantly from other treatments (p < 0.05).   

Zeatin and kienetin applied together had significant influence on 

Lilium lancifolium growth traits. Zeatin and Kinetin may work in 

concert to promote Lilium lancifolium's general development, as 

seen by the observed increase in flower number, taller plants, and 

larger flowers. These growth regulators probably work in concert 

to activate complimentary pathways or processes that improve 

various aspects of plant development[23]. According to earlier 

research, zeatin and kinetin have different functions in plant 

growth; zeatin stimulates cell division, while kinetin affects 

blooming and bud formation[42]. The improvements in grow 

abundance, plant height, and floral diameter that have been 

reported may have been caused by a balanced response resulting 

from the combined application. Further investigation could focus 

on the specific molecular and physiological mechanisms behind 

these synergistic effects[23].  

 

Figure 3.1: Effect of zeatin and kinetin on number of leaves 

plant-1 of lilium lancifolium  

LSD for treatments = 0.57       LSD for spraying days = 0.57 

LSD for treatments x spraying days = 1.24 

 

3.2 Number of petals plant-1 

Figure 3.2 demonstrates the number of petals plant-1 of Lilium 

lancifolium enhanced by kinetin and zeatin foliar applications. 

The analysis of variance demonstrated that foliar application of 

kinetin and zeatin, days after application, and their interaction 

had a significant impact on the total number of petals plant-1. 

The highest number of petals plant-1 (10.25) was obtained with 

the application of 0.1% Zeatin and 0.1% kinetin, followed by 

(9.41) with the application of 0.1% kinetin. Regarding 

application days, the largest number of petals plant-1 was 

observed in SD4 (40 days after spray), followed by 30 days after 
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spray, and the lowest number of petals plant-1 was reported in 

plants sprayed10 days after.  

In line with previous findings[24], which indicated that cytokinin 

administration reduced the total amount of phenolic compounds 

in Diospyros lotus fruits, and as reported by[25], where 

cytokinins were shown to be potent growth promoters, our 

findings suggest that Zeatin and Kinetin have a positive effect on 

the number of petals plant-1. The combined activity of these 

growth regulators, especially after 40 days of spraying, resulted 

in highest petals plant-1. 

 

Figure 3.2: Effect of zeatin and kinetin on number of petals 

plant-1 of lilium lancifolium  

 

 
LSD for treatments = 0.62      LSD for spraying days = 0.62 

LSD for treatments x spraying days = 1.24  

 

3.3 Plant height (cm) 

The effect of zeatin and kinetin on the plant height (cm) of 

Lilium lancifolium is shown in Figure 3.3. The analysis of 

variance results reveal that foliar applications of kinetin and 

zeatin, as well as their interaction, have significant effects on 

plant height. The tallest plants (58.05 cm) were observed with 

0.1% Zeatin and 0.1% kinetin application, followed by (54.76 

cm) with 0.1% kinetin application. In terms of application days, 

the tallest plants (84.33 cm) were observed in SD4 (40 days after 

spray), followed by (59.5 cm) 30 days after spray, and the 

smallest plants (10 days after spray). The interaction of zeatin 

and kinetin after 40 days of spraying resulted in the maximum 

plant height (91 cm). These findings are consistent with recent 

investigations on peace lily[26] and croton plants[27]. 

Figure 3.3: Effect of zeatin and kinetin on plant height (cm) 

of lilium lancifolium 

 

LSD for treatments = 1.07   LSD for spraying days = 1.07 

LSD for treatments x spraying days = 2.15  

 

3.4 Flower diameter (cm) 

Figure 3.4 illustrates the effect of zeatin and kinetin on the 

flower diameter (cm) of Lilium lancifolium. The analysis of 

variance results show that the foliar application of kinetin and 

zeatin, as well as the number of days after application, had a 

significant influence on flower diameter. The highest flower 

diameter (17.45 cm) was found when 0.1% Zeatin and 0.1% 

kinetin were applied, followed by (16.42 cm) when 0.1% kinetin 

was applied.  

In regard to application days, the greatest flower diameter (18.7 

cm) was noted at SD4 (40 days after spray), followed by (16.58 

cm) at 30 days after spray, and the smallest flower diameter (10 

days after spray). In terms of interaction, 0.1% zeatin and 0.1% 

kinetin applied after 40 days of spraying resulted in the largest 

flower diameter (20.66 cm). The use of these plant growth 

regulators lengthened the vegetative period of the plants, 

resulting in the development of more photo assimilates and 

healthier flowers. Similar effects of cytokinins on flower growth 

have previously been reported[28]. Furthermore, the use of 

cytokinins has been linked to a decrease in the overall amount of 

phenolic compounds in specific fruits[24]. 

 

Figure 3.4: Effect of zeatin and kinetin on flower diameter 

(cm) of lilium lancifolium  

 
LSD for treatments = 0.20      LSD for spraying days = 0.20 

LSD for treatments x spraying days = 0.40  

 

3.5 Leaf area 

The effect of zeatin and kinetin on the leaf area of Lilium 

lancifolium can be seen in Figure 3.5. The results of the analysis 

of variance show that the foliar application of kinetin and zeatin, 

as well as the number of days after treatment, had a significant 

effect on leaf area. The application of 0.1% Zeatin and 0.1% 

kinetin resulted in the greatest leaf area (19.7), followed by 

(19.22) with the application of 0.1% kinetin. In terms of 

application days, the maximum leaf area (22.05) was obtained at 
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SD4 (40 days after spray), followed by (18.85) at 30 days after 

spray, and the smallest leaf area (17.03) at 10 days after spray.  

Regarding the effectiveness of the interaction, the maximum leaf 

area (23.43) was observed after 40 days of spraying with 0.1% 

zeatin and 0.1% kinetin, whereas the smallest leaf area was 

recorded without kinetin and zeatin application. In several 

species, stress has been found to reduce the export of cytokinins 

such as kinetin from the root to the shoot. However, sufficient 

shoot kinetin is essential for healthy growth and 

development[29]. As a result, exogenous cytokinin 

administration is expected to attenuate the consequences of 

stress. These findings are similar with previous studies that 

showed kinetin treatment increases leaf area, as shown by[30], 

who discovered that foliar KIN treatment increased wheat leaf 

yield and chlorophyll content. 

 

Figure 3.5: Effect of zeatin and kinetin on leaf area of lilium 

lancifolium  

 
LSD for treatments = 0.27     LSD for spraying days = 0.27 

LSD for treatments x spraying days = 0.54  

 

3.6 Number of flowers plant-1 

The effect of kinetin and zeatin on the number of flowers per 

plant in Lilium lancifolium can be observed in Figure 3.6. The 

total number of flowers per plant was significantly influenced by 

the foliar application of zeatin and kinetin as well as the number 

of days after treatment, according to the analysis of variance 

data. The greatest number of flowers per plant (4.41) 

were obtained from the application of 0.1% kinetin and 0.1% 

zeatin. This was followed by (3.3) from the application of 0.1% 

kinetin. 

With regard to application days, the highest number of flowers 

per plant (6.66) was noted at SD4 (40 days after spraying), the 

lowest number of flowers per plant (1.1) was noted at 10 days 

after spraying, and the highest number of flowers per plant (3.91) 

at 30 days after spraying. Regarding the interaction, after 40 days 

of spraying, the application of 0.1% zeatin and 0.1% kinetin 

resulted in the greatest number of the flowers per plant (9). The 

application of cytokinins results in more flowers, which is 

consistent with earlier findings in gladiolus and tuberose[31,32]. 

Particularly, among the cytokinins, gladiolus has been shown to 

produce more florets when exposed to kinetin and zeatin[33].  

Figure 3.6: Effect of zeatin and kinetin on number of flowers 

plant-1 of lilium lancifolium  

 
LSD for treatments = 0.55     LSD for spraying days = 0.55 

LSD for treatments x spraying days = 1.11 

 

3.7 Chlorophyll content 

Table 3.1 [25] demonstrates how the application of kinetin and 

zeatin affected the amount of chlorophyll in Lilium lancifolium. 

Chlorophyll concentration in lily flowers was found to be 

significantly influenced by the number of days after spraying and 

the foliar application of zeatin and kinetin, according to the 

results of the analysis of variance. Applying 0.1% kinetin and 

0.1% Zeatin resulted in the highest chlorophyll content (3.91 mg 

g-1) and 0.1% kinetin resulted in the lowest (3.79 mg g-1). The 

results of this study are supported by earlier research showing 

that cytokinins cause lily leaves to display higher quantities of 

chlorophyll [34,35]. 

 

Table 3.1: Effect of zeatin and kinetin on chlorophyll content 

of lilium lancifolium  
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  T0 T1 T2 T3 Means 

SD1 3.33 NS 3.4567 3.3867 3.57 3.4358 c 

SD2 3.74 3.89 3.8033 3.9667 3.8500 b 

SD3 3.7767 3.9467 3.86 4.1367 3.9300 a 

SD4 3.8067 3.89 3.8867 3.97 3.8883 ab 

Means 3.6633 d 3.7958 b 3.7342 c 3.9108 a   



Journal of Xi’an  Shiyou University, Natural Science Edition                                                                                                    ISSN: 1673-064X  
 

http://xisdxjxsu.asia                                                   VOLUME 19 ISSUE 11 NOVEMBER  2023                                                            215-223 

LSD for treatments = 0.06     LSD for spraying days = 0.06 

LSD for treatments x spraying days = Non-significant 

 

 

3.8 Photosynthetic rate 

Table 3.2 shows the fascinating effects of kinetin and zeatin on 

the photosynthetic activity of Lilium lancifolium. It is clear from 

a thorough variance study that the combination of kinetin and 

zeatin, as well as the days after spraying, compose a botanical 

symphony of great importance. 

At 0.1% Zeatin and 0.1% Kinetin, the summit of this verdant 

crescendo is attained, with an astonishing 2.14 photosynthetic 

rate peak. 0.1% kinetin follows closely behind, producing an 

impressive rate of 2.03. From a temporal perspective, the peak 

occurs at SD4 (40 days after the spray), where the rate peaks at 

2.41. On the other hand, after 10 days post-spray, the early stage 

experiences a low rate of 1.69, which is suggestive of the 

dynamic transformation in the photosynthetic symphony. 

Zeatin and kinetin work in concert after 40 days of spraying, 

adding a resounding rhythm that drives the photosynthetic rate to 

its peak at 2.41—a very high example of the biochemical 

concerto these growth regulators have organised. According to 

research on biostimulants, higher photosynthetic rates are a sign 

of stimulated primary metabolism. These results are consistent 

with that conclusion. The fundamental substances increase the 

production of chlorophyll, which is one of the reasons for the 

increased levels of photosynthetic activity and chlorophyll seen 

in this botanical odyssey[36,37,38].  

 

Table 3.2: Effect of zeatin and kinetin on photosynthetic rate 

of lilium lancifolium  

 

LSD for treatments = 0.09   LSD for spraying days = 0.09 

LSD for treatments x spraying days = Non-significant 

 

3.9 Total proteins 

We examine the effects of zeatin and kinetin on the total protein 

content of Lilium lancifolium in Table 3.3 [25]. The findings, 

which read like a biochemical sonnet, demonstrate the significant 

impact that these growth regulators have on the plant's protein 

orchestra. 

0.1% Zeatin and 0.1% Kinetin compose a masterpiece at the 

pinnacle of this protein symphony, resulting in the greatest total 

protein content at 27.07. The 0.1% kinetin solo act comes in right 

after with an amazing 24.47. These results don't only change 

over time; they hold true throughout the spraying days. The 

composition of this botanical concerto is stable and develops 

without any notable interactions. Cytokinins have a balanced 

effect on the amount of protein in lilies, as demonstrated by 

earlier research[39]. With kinetin and zeatin strokes, this chapter 

of the biochemical tale comes to a harmonious close with an 

abundance of total protein, adding to the plant's grandeur[40, 

41,44]. 

 

Table 3.3: Effect of zeatin and kinetin on Total proteins of 

lilium lancifolium  

LSD for treatments = 0.45 LSD for spraying days = Non-

significant 

LSD for treatments x spraying days = Non-significant 

 

3.10 A review of prior research and new approaches is 

presented in "Comparative Insights and Synergistic Effects 

of Zeatin and Kinetin on Lilium lancifolium Growth" 

In comparison to previous studies, our findings indicate that 

zeatin and kinetin have a significant impact on Lilium 

lancifolium growth traits. Notably, the combination of 0.1% 

zeatin and 0.1% kinetin produced excellent results, promoting 

higher flower number, taller plants, larger flowers, and improved 

leaf characteristics. These findings are similar with past study on 

peace lily and croton plants, demonstrating that these cytokinins 

have a consistent favourable effect across multiple plant species. 

Our findings support the idea that zeatin and kinetin interact in 

tandem, activating complimentary pathways that contribute to 

overall plant development. Notable studies include the 

CRISPR/Cas9 editing of lycopene epsilon-cyclase in banana fruit 

by[45] and the preharvest applications of chitosan, salicylic acid, 

and calcium chloride on date palm fruit by[46]. These 

investigations offer further insights into genetic engineering 

techniques and alternative methods to enhance plant growth. 

Additionally, nanoparticles—which[47] explored—offer a novel 

avenue for sustainable growth. The variety of studies supports 

the robustness of our findings and creates avenues for additional 

  T0 T1 T2 T3 Means 

SD1 

1.6367 

NS 1.69 1.7067 1.76 1.6983 d 

SD2 1.8067 1.646 1.9233 1.9967 1.8432 c 

SD3 1.93 1.9567 2.03 2.22 2.0342 b 

SD4 2.3333 2.25 2.4733 2.6167 2.4183 a 

Means 

1.9267 

c 

1.8857 

c 

2.0333 

b 2.1483 a   

  T0 T1 T2 T3 Means 

SD1 17.967NS 24.367 21.267 26.933 

22.633

NS 

SD2 18.033 24.4 21.2 26.9 22.633 

SD3 18.1 24.433 21.533 27.1 22.792 

SD4 18.267 24.7 21.333 27.333 22.908 

Means 18.092 d 24.475 b 21.333 c 27.067 a   
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research into the molecular and physiological mechanisms 

underlying the synergistic effects observed. 

 

4. Conclusions 

Our study concludes through demonstrating the substantial 

advantages of foliar applications of 0.1% zeatin and 0.1% kinetin 

on the growth and quality of Lilium lancifolium under the 

specific agro-climatic conditions of the Haripur region. The 

findings show that these biostimulants not only enhance 

vegetative characteristics like quantity of leaves and flowers, but 

also support increased plant height and flower diameter. In 

addition, the treatment significantly increases leaf area, 

chlorophyll content, photosynthetic rate, and total protein 

content—all vital indicators of plant health and productivity. 

These results highlight the potential of Zeatin and Kinetin as 

useful tools for farmers and horticulturists looking to maximize 

the output and quality of lily flowers in similar environments. 

These biostimulants present a viable approach for improving lily 

cultivation outcomes by extending the vegetative period and 

reducing the effects of stress on chlorophyll and photosynthetic 

activity. Additional study may explore the precise mechanisms 

underlying these enhancements and their applications in other 

floral crops. 
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