


[bookmark: _Hlk218558075]IMPACT OF GROWTH HORMONE RATES ON VEGETATIVE GROWTH AND NUTRIENT UPTAKE OF ORNAMENTAL PALM VARIETIES IN OGBOMOSO, SOUTHWESTERN NIGERIA	Comment by Margarita Garrido: replace with auxin


Abstract
Ornamental palms are valued for their aesthetic appeal and landscape versatility, contributing significantly to urban greenery and nursery based horticultural enterprises. Despite their economic and ecological importance, vegetative growth and nutrient efficiency in palms are often constrained by suboptimal management practices, including inadequate use of growth regulators. 	Comment by Margarita Garrido: plant growth regulator
This study evaluated the effects of different auxin growth hormone rates on vegetative growth and nutrient uptake of selected ornamental palm varieties in southwestern Nigeria. The experiment was conducted in a screen house at the Teaching and Research Farm, Ladoke Akintola University of Technology (LAUTECH), Ogbomoso. Factors considered were Three ornamental palm varieties (Queen palm, Golden palm, and Fan palm) subjected to five auxin rates (0, 0.2, 0.4, 0.6, and 0.8 ml/L) in a 3 by 5 factorial arrangement using a completely randomized design with six replications. Data on plant height, number of leaves, stem girth, and nutrient uptake were collected and analyzed using ANOVA and treatment means separated by least significance difference at 5% probability level. Results showed that growth hormone rates, variety, and their interactions significantly (p ≤ 0.05) influenced all measured growth parameters and nutrient uptake. The 0.6 ml L⁻¹ auxin rate consistently produced superior vegetative growth, while 0.8 ml L⁻¹ enhanced nitrogen and potassium uptake. Among the varieties, Queen palm exhibited the greatest overall height and leaf production, whereas Golden palm recorded the highest stem girth and nutrient assimilation efficiency. Significant interaction effects indicated that varietal responses were strongly dependent on hormone concentration and plant age. The study demonstrates that auxin application at 0.6 ml L⁻¹, enhances vegetative growth and nutrient uptake of ornamental palms, with Golden and Queen palms showing superior performance. 
Keywords: Auxin application; ornamental palms; vegetative growth; nutrient uptake; nursery production
Introduction
Ornamental palms have been reported to have potential as ornamental plants because of their morphology, ornamental value, and performance at diverse environmental conditions of the environments (Broschat et al., 2014). Ornamental palms have been widely utilized in several locations in terms of their value to residences, businesses, recreational activities, and institutions, such as in cities and towns (Olaitan et al., 2022). In Nigeria, ornamental palms have been utilized in order to meet growing demand for ornamental plants and thus increase their economic value. Ornamental palms have been reported to be effective in environmental management through various benefits, including climate control, biodiversity, aeration, soil fixation, and so on (Abdelnaby et al., 2021, Diwakaran and Shruthi, 2025).
However, ornamental palm propagation and early growth performance have been found to be inefficient and very slow in growth rate (Zhen et al., 2025). Ornamental palms are generally reported to be very slow in growth rate and have a very long juvenile phase, which could be considered to be a limiting factor for their large-scale propagation (Broschat et al., 2014). Furthermore, ornamental palms have also been reported to be sensitive to their juvenile growth, which could be considered to be not desirable for their normal nursery growing conditions.
The basic metabolic processes in plants are regulated by growth hormones in the control of growth and development in the plants. Growth hormones in plants are reported to have influence on some basic metabolic processes in plants, which include cell division, cell elongation, root initiation, and mobilization of nutrients in plant tissues (Mohanta et al., 2020). The mechanism for plant hormones, including auxin, to control root initiation in plant species and also the control on root system development, cytokinins, which control cell division, and gibberellins, which control stem elongation and germination, affects vigor in the plant species (Soliman, 2019). Use of growth hormones for growth enhancement is found to be very crucial for horticultural species. Numerous workers have indicated that the optimum concentration application rate of plant growth regulator is necessary for better growth in ornamental plant species and depends on many factors, including application rate, species, the condition of the environment (Soliman, 2019, Mohanta et al., 2020). In developing horticultural systems in Nigeria, limited information is known regarding the rate of plant growth regulator application responsible for improved growth in ornamental palm varieties, and thus, as demand for ornamental palms increases, information about efficient methods of growth enhancement should be developed in nursery systems. The aim of this study, therefore, is to determine the effect of different application rates of plant hormones on the vegetative growth and nutrient uptake of selected ornamental palm varieties in a nursery at Ogbomoso, southwestern Nigeria.


Materials and Methods
The experiment was conducted at the Screen house of Teaching and Research Farm, Ladoke Akintola University of Technology (LAUTECH). Ogbomoso lies between latitude 8°10 ́ N and longitude 4°10 ́ E with highest rainfall (212.30mm) in August and (141.10 mm) in October. The environment recorded its average relative humidity of 72%, average maximum temperature 34.6°C and average minimum temperature 21.5°C (NIMET, 2023).
Six months of old three ornamental palm seedling varieties namely fan palm, golden palm, and queen palm were sourced from Green Point Agro-Allied, Apata, Ibadan. Auxin Hormone was sourced from Green Point Agro-Allied, Apata, Ibadan. 	Comment by Margarita Garrido: Three varieties of six-month-old palm seedlings	Comment by Margarita Garrido: Write down which auxin was used in the experimental work and its purity.
Topsoil (0–15 cm depth) was collected from the LAUTECH Teaching and Research Farm, Ogbomoso, Oyo State, using a spade. The soil was air-dried, sieved through a 2 mm mesh, and thoroughly mixed to ensure homogeneity. Composite soil samples were taken for laboratory analysis of physical and chemical properties. Polythene pots (20 × 25 cm) were perforated at the base to enhance drainage and aeration, then filled with 10 kg of topsoil. A total of 270 pots will be used for this experiment. 
Factors considered were three ornamental palms varieties namely; Queen palm, Fan palm, and Golden palms; and five rates of auxin: Control, 0.2, 0.4, 0.6, and 0.8 ml/L. The 3×5 factorial experiment was arranged in a completely randomized design with six replications.	Comment by Margarita Garrido: repetitions
One healthy ornamental palm seedling was transplanted at a depth of 5cm per pot. Application of hormone was done at four (4) weeks after transplanting by ring method. Watering was applied at establishment and every three days thereafter using watering can until rain sets in. Rouging was carried out as emergence of weeds that could hinder the growth and development of ornamental palms. 	Comment by Margarita Garrido: Include age in days or length	Comment by Margarita Garrido: separate the unit from the number
Data collection commenced 8 weeks after transplanting and continue at twelve-week interval for 32 weeks. Data collected include plant height (cm): Plant height using measuring tape, number of fully expanded leaves were manually counted, stem girth (cm/plant) using vernier caliper and the stem girth was calculated using πd where d is the stem diameter. 	Comment by Margarita Garrido: write 8 WAT write in parentheses	Comment by Margarita Garrido: write 20 WAT in parentheses	Comment by Margarita Garrido: write 32 WAT in parentheses	Comment by Margarita Garrido: included
Nutrient Uptake: Three healthy leaves were collected with the use of a clean and sharp knife from each plant within every pot, thereby ensuring a representative sample. The leaves were bulked by packing them into envelopes and subsequently oven-dried at 65°C until a constant weight was reached. Potassium, calcium, and magnesium content of the plant samples were determined with an automatic Atomic Absorption Spectrophotometer (Unicam Model 929, Unicam Cambridge, England). The total N and P concentrations of the leaves were determined using the Kjeldahl and photometric method, respectively. Data collected were subjected to Analysis of Variance (ANOVA) using SAS statistical software (2009), and treatment means will be compared using the least significant difference at 5% probability level.	Comment by Margarita Garrido: Period, remove two colons	Comment by Margarita Garrido: include reference	Comment by Margarita Garrido: include the mean comparison test used
Results
The physical and chemical properties of the experimental soil are presented in Table 1. The soil was classified as sandy loam, comprising 82.95% sand, 12.30% silt and 4.75% clay. The soil pH (6.27) was slightly acidic. Total nitrogen (0.37%) was moderate, whereas available phosphorus (6.38 mg kg⁻¹) was low. Organic carbon (2.57%) was moderately high. Among the exchangeable cations, Ca²⁺ (2.11 cmol kg⁻¹) predominated, followed by Mg²⁺ (0.74 cmol kg⁻¹), K⁺ (0.34 cmol kg⁻¹) and Na⁺ (0.25 cmol kg⁻¹). 
The effect of the growth hormone rates, variety, and their interaction on ornamental palm variety height was significant (p<0.05) at all the stages of sampling (Table 2). Plant height of ornamental palm varieties increased with increasing growth hormone rates at 8WAT, and the highest height (35.12 cm) was observed at the hormone rate of 0.4 ml/L. Similarly, the highest plant height (27.64 cm) was observed at queen palm variety, while gold and fan palm varieties showed lower plant height. The interaction effect of growth hormone rates and varieties was significant and indicated that golden palm variety responded to hormone rates to a greater extent than the others; with greatest height of 34.43cm at the 0.6ml/L. Fan Palm varieties showed minimal response. At 20WAT, plant height increased with all the applied hormone rate treatments, and the highest plant height (34.65cm) was recorded at the growth hormone rate of 0.6 ml/L, and the Queen Palm recorded the highest plant height (33.57cm) compared with Golden and Fan palms. Similarly, interaction effect was significant and the Golden Palm showed great response and hence greatest height (38.38 cm) at growth hormone rate of 0.6ml/L, in parallel with the Queen Palm variety. The greatest height of ornamental palm varieties was recorded at 32 WAT and at the growth hormone rate of 0.6ml/L(47.34cm) respectively; Queen palm variety showed better performance than the Golden and Fan palms at highest height (46.36cm), While the greatest height (51.08cm) was observed in the Golden palm variety at the 0.6ml/L growth hormone rates and thus respond positively to growth hormone treatment.	Comment by Margarita Garrido: The results in all tables must include the standard deviation. Also, in a table footnote, indicate that the results are the arithmetic mean of 6 repetitions.

It is necessary to indicate the result of the statistical analysis of the test for the difference of means for each mean. This can be indicated with letters or with various symbols such as asterisks.

It is necessary to indicate the meaning of the acronym WAT, either in a table footnote or in the text. Likewise, the acronyms LSD and V for analysis of variance must be explained.

The data from the analysis of variance in each table are correct, but the data for the difference between means are missing in all tables.

The highest value for the evaluated characteristic should be highlighted in the tables. The scientific method involves using the results of the difference of means (for example, Duncan's test). A lowercase letter is written as a superscript over the significantly higher value (the result of the statistical analysis, I reiterate), and the statistical significance is indicated in a footnote.	Comment by Margarita Garrido: The highest value for the evaluated characteristic should be highlighted in the tables. The scientific method involves using the results of the difference of means (for example, Duncan's test). A lowercase letter is written as a superscript over the significantly higher value (the result of the statistical analysis, I reiterate), and the statistical significance is indicated in a footnote.	Comment by Margarita Garrido: Separate the number of units.	Comment by Margarita Garrido: Did they perform a statistical analysis across the evaluated weeks? It's necessary to do so.

It is necessary to analyze the data with respect to the control, mentioning the data obtained from it.	Comment by Margarita Garrido: Separate the number of units.	Comment by Margarita Garrido: Separate the number of units.
Number of leaves of ornamental palm varieties was significantly (p ≤ 0.05) affected by growth hormone rates, variety, and their interaction at different period of observation (Table 3). At 8 WAT, number of leaves increased with growth hormone application, with 0.6 ml/L produced the highest number of leaves (3.11), compared with the control (2.33). Among the varieties, Queen palm recorded the highest number of leaves (2.87), followed closely by Golden palm (2.80), while Fan palm produced the fewest leaves (2.47). Significant variety × hormone interactions indicate differential varietal sensitivity to hormone application, with Golden palm responding more positively at 0.6 ml/L (3.33). At 20 WAT, number of leaves increased substantially across all treatments. 0.6 ml/L produced the highest number of leaves (6.00 leaves), while the control and 0.2 ml/L produced the fewest leaves. Queen palm maintained the highest number of leaves (5.86), whereas Fan palm remained comparatively lower (4.87). The significant interaction effect shows that Queen palm with 0.u ml/L produced the highest number of leaves (6.33). At 32 WAT, the highest number of leaves was recorded at 0.8 ml/L (8.00), closely followed by 0.6 ml/L (7.63). Queen palm produced the highest number of leaves (7.78), although Golden and Fan palms showed strong responses at higher hormone concentrations. The significant interaction at this stage confirms that varietal differences in leaf production were strongly influenced by hormone rate and plant age.	Comment by Margarita Garrido: Write down the number of leaves obtained in each treatment	Comment by Margarita Garrido: correct the error	Comment by Margarita Garrido: The number of leaves was not significantly different from the control group in all treatments. To increase the number of leaves, the author should consider adding a cytokinin.
Stem girth of ornamental palm varieties was significantly (p ≤ 0.05) influenced by growth hormone rates, variety, and their interaction at different sampling periods (Table 4). At 8 WAT, stem girth increased progressively with growth hormone application, with 0.6 ml/L rate recorded the widest stem girth (2.10 cm), while the control produced the least value (1.12 cm). Among varieties, Golden palm gave the widest stem girth (1.89 cm) closely followed by queen palm (1.85 cm) while fan palm recorded the least. The significant variety × hormone interaction recorded that golden palm with 0.6 ml/L gave the widest stem girth (2.70 cm) while fan palm at control recorded the least value. At 20 WAT, stem girth increased further across treatments, with the highest stem girth (2.88 cm) recorded at 0.6 ml/L. Among varieties, Golden palm maintained highest stem girth (2.79 cm), followed by Queen palm (2.53 cm), while Fan palm remained comparatively smaller (2.11 cm). The interaction effect shows that Golden palm with 0.6 ml/L responded more strongly to moderate hormone rates than the other varieties. At 32 WAT, highest stem girth was recorded at 0.6 ml/L (4.31 cm), followed closely by 0.2 and 0.4 ml/L. Golden palm produced the largest stems (2.79 cm), closely followed by queen palm (2.53 cm) while fan palm recorded the least. The interaction effect shows that Golden palm with 0.6 ml/L recorded the highest stem girth (3.99 cm) compared to other hormone rates and other varieties.	Comment by Margarita Garrido: Cytokinins would show better results.

The author should consider a combination of plant growth regulators such as cytokinins and auxins for further analysis.
Nutrient uptake in ornamental palm varieties was significantly affected at p ≤ 0.05 due to growth hormone rates, variety, and their interaction (Table 5). Nitrogen uptake increased with an increase in growth hormone rates, reaching the maximum value at 0.8 ml/L (2.12%), followed by 0.6 ml/L (1.72%). As for the varieties, the highest value was recorded for Golden Palm at 1.81%, followed closely by Queen Palm at 1.78%, while the least value was recorded for Fan Palm at 1.65%. Therefore, the variety × growth hormone rates interaction was significant, indicating that the Golden Palm variety showed the most pronounced increase at high hormone rates, indicating an increase in root activity. As for the effect of growth hormone rates on the uptake of P, the maximum value was recorded at 0.4 ml/L, followed by a decline at high hormone rates, indicating that an optimal hormone concentration is needed for the maximum P uptake. For the varieties, the highest value was recorded for Golden Palm, followed closely by Queen Palm, while the least value was recorded for Fan Palm. Therefore, the variety × growth hormone rates interaction was significant, indicating that the Golden Palm variety showed the most pronounced increase at 0.4 ml/L, indicating that the optimal P uptake is at the optimal hormone concentration. As for the effect of growth hormone rates on the uptake of potassium, the maximum value was recorded at 0.8 ml/L, followed closely by 0.6 ml/L, while the least value was recorded for the control. As for the varieties, the highest value was recorded for Fan Palm, followed closely by Queen Palm, while the least value was recorded for Golden Palm. Therefore, the variety × growth hormone rates interaction was significant, indicating that the fan palm variety showed the most pronounced increase at 0.8 ml/L, indicating that the optimal hormone concentration is needed for the maximum potassium uptake.	Comment by Margarita Garrido: The statistical analysis results lack the mean comparison test for all evaluated variables.


Discussion
The physical and chemical properties of the experimental soil reflect typical conditions of many tropical soils, where coarse texture and low-activity mineral fractions limit nutrient retention and inherent fertility (Sanchez, 2019). The sandy loam texture observed has important implications for nutrient dynamics and crop productivity under continuous cultivation. Low available phosphorus is characteristic of highly weathered tropical soils, where phosphorus is immobilized through sorption and precipitation reactions involving iron and aluminum oxides (Abekoe and Tiessen, 1998; Eduah et al., 2019). The slightly acidic soil reaction recorded falls within a range generally favorable for nutrient availability, as soil pH strongly regulates nutrient solubility and uptake (Brady and Weil, 2016; Neina, 2019). The moderate nitrogen content and moderately high organic carbon indicate a relatively improved fertility status compared with severely degraded sandy soils, highlighting the importance of soil organic matter in nutrient retention and supply (Brady and Weil, 2016).
The present study revealed that the application of growth hormone significantly influenced the growth of ornamental palm varieties, particularly in terms of nutrient uptake. The progressive increase in the height of the ornamental palms following the application of growth hormone reinforced the significance of exogenous plant growth regulators, particularly in enhancing growth, cell elongation, and division. The overall better performance of 0.6 ml/L throughout the study period revealed that this hormone concentration was optimal in enhancing the height of ornamental palms, while a decrease in the rate of growth was evident at higher hormone concentrations. This could be a result of the development of hormonal imbalance, which has been previously documented in ornamental plants, including woody species, where excessive application of growth hormone has been shown to decrease growth efficiency (Arteca, 2014; Taiz et al., 2015). The study revealed that varietal differences existed in the height of ornamental palms, with the queen palm showing greater height throughout the study period, thus revealing a higher level of intrinsic vigour and hormone sensitivity. This was in agreement with a previous study that revealed that the genetic constitution of a plant played a significant role in determining hormone sensitivity, particularly in palms and ornamental plants (Davies, 2010; Broschat and Moore, 2013). On the contrary, the golden palm showed a delayed but significant height response at later growth stages.	Comment by Margarita Garrido: writing the name of the auxin was the one used
The number of leaves was also significantly increased by growth hormone treatment, with optimal effect observed at 0.6ml/l. Growth hormones stimulate meristematic growth and development of leaf primordia, which ultimately leads to increase in canopy cover and total leaf surface area. The continuously higher number of leaves in queen palm showed a better genotype vigor and sensitivity to hormone stimulation, while lower production in fan palm could be attributed to their limitations on uptake and utilization of hormone due to morphological and physiological differences as confirmed by studies on other foliage ornamental plants (Davies, 2010; Hassan et al., 2018).
Stem girth showed increasing response with growth hormone concentration. It suggests that plant growth hormones stimulated cambial activity leading to increase in the radial growth of stems. 0.6 ml/l was found to be optimal for increase in stem girth. Golden palm gave largest stem girth with pronounced effect, thus a strong response and higher mechanical stability, a general trend for palms and woody ornamental plants (Broschat and Moore, 2013).
Nutrient uptake was significantly enhanced with growth hormone treatment. It is possible that hormonal treatment increased root system, membrane permeability and nutrient transporter activity of root system. Nitrogen and potassium showed linear increase with increase in hormonal concentration, whilephosphorus increased up to certain concentration beyond which it decreased. Varietal response was distinct, Golden palm showed better N and P uptake while K accumulation was higher in fan palm. Significant variety and growth hormone interactions in growth and nutrient parameters indicated the significance of genotype specifichormonal application.	Comment by Margarita Garrido: The author should discuss the effect of auxins on the physiology of the palm or on plants in general.
Conclusion and Recommendations
The study demonstrates that growth hormone rates, varietal differences, and their interactions significantly influenced vegetative growth and nutrient uptake of ornamental palm varieties. Application rate of 0.6 ml/L, consistently enhanced plant height, leaf production, stem girth, and nutrient uptake, indicating an optimal concentration for promoting growth and physiological efficiency. The Golden Palm variety exhibited the strongest positive response to hormone treatments, closely followed by the Queen Palm, whereas the Fan Palm showed relatively poor performance. Nutrient uptake efficiency was also enhanced; nitrogen and potassium uptake were highest at 0.8 ml/L, while phosphorus uptake peaked at 0.4 ml/L, indicating nutrient-specific optimal concentrations. These findings confirm that exogenous growth regulators can effectively mitigate the slow growth and poor establishment typical of ornamental palms under tropical conditions. It is therefore recommended that 0.6 ml/L be adopted for optimum nursery performance of Golden and Queen Palm varieties.
Table 1: Chemical and physical properties of the top soil used for the experimental site	Comment by Margarita Garrido: single period in all table titles
	Soil characteristics
	 
	Values
	

	Physical characteristics
	
	
	

	Sand (%)
	
	
	
	82.95
	

	Silt (%)
	
	
	
	12.30
	

	Clay (%)
	
	
	
	4.75
	

	Textural Class
	
	
	Sandy loam

	Chemical characteristics
	
	
	

	PH (H2O)	Comment by Margarita Garrido: pH
	
	
	
	6.27
	

	Total N (%)
	
	
	0.37
	

	Available P (mg/kg)
	
	
	6.38
	

	Organic carbon
	
	
	2.57
	

	Exchangeable cations (C mol/kg)
	
	

	Ca2+
	
	
	
	2.11
	

	Mg2+
	
	
	
	0.74
	

	K+
	
	
	
	0.34
	

	Na+
	 
	 
	 
	0.25
	


	
Table 2: Effects of growth hormone rates on plant height (cm) of ornamental palm varieties at different sampling Periods
	 
	Plant Height (cm)
	 

	Varirty
	0
	0.2
	0.4
	0.6
	0.8
	V mean

	
	8 WAT
	

	Queen palm
	25.17
	27.75
	28.92
	30.17
	26.17
	27.64

	Golden palm
	20.08
	22.17
	21.28
	34.43
	27.5
	25.09

	Fan palm
	14.67
	14.42
	20.03
	17.33
	20.22
	17.33

	GHR mean
	19.97
	21.45
	35.12
	27.27
	24.63
	

	LSD(0.05) V
	3.85
	
	
	
	
	

	LSD(0.05)ghr
	4.97
	
	
	
	
	

	lsd(0.05) v*ghr	Comment by Margarita Garrido: What do acronyms mean?
	8.61
	
	
	
	
	

	
	20 WAT
	

	Queen palm
	32.83
	32.30
	34.47
	36.58
	31.68
	33.57

	Golden palm
	26.30
	32.25
	27.57
	38.38
	37.00
	32.30

	Fan palm
	24.03
	23.40
	27.67
	29.00
	29.67
	26.75

	GHR mean
	27.72
	29.32
	29.90
	34.65
	32.78
	

	LSD(0.05) V
	4.46
	
	
	
	
	

	LSD(0.05)ghr
	5.76
	
	
	
	
	

	lsd(0.05) v*ghr
	9.97
	
	
	
	
	

	
	32 WAT
	

	Queen palm
	44.90
	43.80
	46.22
	47.83
	38.40
	44.23

	Golden palm
	33.70
	39.60
	35.92
	51.08
	46.43
	68.91

	Fan palm
	29.50
	32.02
	42.00
	43.10
	39.00
	37.12

	GHR mean
	36.03
	38.47
	46.80
	47.34
	41.28
	

	LSD(0.05) V
	5.13
	
	
	
	
	

	LSD(0.05)ghr
	6.62
	
	
	
	
	

	lsd(0.05) v*ghr
	11.47
	 
	 
	 
	 
	 



Table 3: Effects of growth hormone rates on number of leaves of ornamental palm varieties at different sampling Periods
	  
	Number of leaves
	 

	
Treatment
	0
	0.2
	0.4
	0.6
	0.8
	V mean

	
	8 WAT
	

	Queen palm
	2.67
	3.00
	2.67
	3.00
	3.00
	2.87

	Golden palm
	2.33
	2.67
	2.67
	3.33
	3.00
	2.80

	Fan palm
	2.00
	2.33
	2.33
	3.00
	2.67
	2.47

	GHR mean
	2.33
	2.67
	2.56
	3.11
	2.89
	

	LSD(0.05) V
	0.51
	
	
	
	
	

	LSD(0.05)ghr
	0.66
	
	
	
	
	

	lsd(0.05) v*ghr
	1.14
	
	
	
	
	

	
	20 WAT
	

	Queen palm
	5.33
	5.33
	6.33
	6.00
	6.33
	5.86

	Golden palm
	5.33
	5.67
	5.67
	6.00
	6.00
	5.73

	Fan palm
	4.33
	4.00
	5.33
	6.00
	4.67
	4.87

	GHR mean
	4.99
	5.00
	5.78
	6.00
	5.67
	

	LSD(0.05) V
	0.75
	
	
	
	
	

	LSD(0.05)ghr
	0.97
	
	
	
	
	

	lsd(0.05) v*ghr
	1.69
	
	
	
	
	

	
	32 WAT
	

	Queen palm
	8.00
	8.33
	7.33
	7.23
	8.00
	7.78

	Golden palm
	7.00
	5.67
	6.67
	8.00
	8.00
	7.07

	Fan palm
	6.67
	6.33
	7.33
	7.67
	8.00	Comment by Margarita Garrido: The number of leaves was not significantly different from the control group in all treatments. To increase the number of leaves, the author should consider adding a cytokinin.
	7.20

	GHR mean
	7.22
	6.78
	7.11
	7.63
	8.00
	

	LSD(0.05) V
	1.65
	
	
	
	
	

	LSD(0.05)ghr
	2.13
	
	
	
	
	

	lsd(0.05) v*ghr
	3.70
	 
	 
	 
	 
	



Table 4: Effects of growth hormone rates on stem girth (cm) of ornamental palm varieties at different sampling Periods
	 
	stem girth (cm)
	 

	Treatment
	0
	0.2
	0.4
	0.6
	0.8
	V mean

	
	8 WAT
	

	Queen palm
	1.50
	1.85
	1.98
	2.05
	1.87
	1.85

	Golden palm
	1.37
	1.55
	1.90
	2.70
	1.93
	1.89

	Fan palm
	0.50
	0.87
	1.60
	1.55
	1.18
	1.14

	GHR mean
	1.12
	1.42
	1.83
	2.10
	1.66
	

	LSD(0.05) V
	0.24
	
	
	
	
	

	LSD(0.05)ghr
	0.31
	
	
	
	
	

	lsd(0.05) v*ghr
	0.54
	
	
	
	
	

	
	20 WAT
	

	Queen palm
	2.77
	2.08
	2.48
	2.77
	2.57
	2.53

	Golden palm
	2.17
	2.87
	2.77
	3.33
	2.8
	2.79

	Fan palm
	1.87
	1.83
	2.33
	2.53
	1.98
	2.11

	GHR mean
	2.27
	2.26
	2.53
	2.88
	2.45
	

	LSD(0.05) V
	0.36
	
	
	
	
	

	LSD(0.05)ghr
	0.47
	
	
	
	
	

	lsd(0.05) v*ghr
	0.81
	
	
	
	
	

	
	32 WAT
	

	Queen palm
	3.68
	3.50
	3.10
	3.70
	3.43
	3.48

	Golden palm
	2.90
	4.67
	3.63
	4.63
	4.10
	3.99

	Fan palm
	2.83
	3.20
	4.15
	4.60
	2.87
	3.53

	GHR mean
	3.14
	3.79
	3.63
	4.31
	3.47
	

	LSD(0.05) V
	0.57
	
	
	
	
	

	LSD(0.05)ghr
	0.73
	
	
	
	
	

	lsd(0.05) v*ghr
	1.27
	 
	 
	 
	 
	



Table 5: Effects of growth hormone rates on nutrient uptake of `ornamental palm varieties at different sampling Periods
	 
	Nutrient uptake (%)
	 

	Treatment
	0
	0.2
	0.4
	0.6
	0.8
	V mean

	
	N
	

	Queen palm
	1.61
	1.67
	1.71
	1.805
	2.12
	1.78

	Golden palm
	1.575
	1.62
	1.665
	1.71
	2.5
	1.81

	Fan palm
	1.56
	1.625
	1.665
	1.645
	1.73
	1.65

	GHR mean
	1.58
	1.64
	1.68
	1.72
	2.12
	

	LSD(0.05) V
	0.007
	
	
	
	
	

	LSD(0.05)ghr
	0.009
	
	
	
	
	

	lsd(0.05) v*ghr
	0.015
	
	
	
	
	

	
	P
	

	Queen palm
	2.64
	2.66
	2.73
	2.76
	2.82
	2.72

	Golden palm
	2.95
	3.13
	4.44
	3.49
	3.53
	3.51

	Fan palm
	2.87
	2.91
	2.87
	2.93
	2.85
	2.88

	GHR mean
	2.82
	2.89
	3.34
	3.06
	3.07
	

	LSD(0.05) V
	0.39
	
	
	
	
	

	LSD(0.05)ghr
	0.50
	
	
	
	
	

	lsd(0.05) v*ghr
	0.86
	
	
	
	
	

	
	K
	

	Queen palm
	0.62
	0.66
	0.715
	0.76
	0.815
	0.71

	Golden palm
	0.67
	0.715
	0.76
	0.79
	0.84
	0.76

	Fan palm
	0.925
	1.13
	1.495
	1.64
	2.74
	1.59

	GHR mean
	0.74
	0.84
	0.99
	1.06
	1.47
	

	LSD(0.05) V
	0.007
	
	
	
	
	

	LSD(0.05)ghr
	0.009
	
	
	
	
	

	lsd(0.05) v*ghr
	0.015
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