


The Effect of Spraying the Mothers of the Strawberry Festival with Cycocel, Bud Location, and Cooling, and Their Interactions on Growth and Productivity



Abstract:
A three-factor factorial experiment was conducted at the Agricultural Scientific Research Center (Citrus Department in Tartous, Syria) during 2023-2024 seasons.  Among the strawberry cultivars, the Festival cultiva, the most widespread in the coastal regions of Syria, was used in a complete randomized block design according to the split-plot arrangement. The primary factor was Cycocel concentration (0, 250, 500, 750ppm), the first split factor was the bud Bud Location on the stump (no degree, 0, first degree, second degree), and the second factor was the cooling period (0, one week, two weeks, three weeks). Each treatment contained three replicates, each containing 15 plants spaced (25 x 40) cm apart, with a distance between furrows of 60 cm. The ptimary objective of this research aim was to determine the optimal concentration of Cycocel to be applied 
The results revealed significant differences in the effects of each of the Cycocel hormone spray concentrations, the number of weeks of exposure to Cooling, and the Bud Location (first and second). For the early flowering and ripening traits of the Festival cultivar, second-order budding, no Cooling, and concentration (without spraying) were superior individually. Meanwhile, the triple interaction of C3 (750 ppm), first-order budding (N1), and Cooling for 3 weeks was superior. For most of the studied traits, first-order budding, Cooling for 3 weeks, and C2 (500 ppm) were superior individually and when combined with the studied factors, on the traits of fruit weight, length of production period, and plant productivity. Early flowering, ripening, and increased productivity in strawberry cultivars can be achieved with foliar, spray with C2 and C3 (500-750 ppm), a cooling period for three weeks, and by ensuring first-degree budding.
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- Introduction 
The strawberry (Fragaria ananassa, Dutch) is a perennial herbaceous plant that is cultivated in most countries of the world and has significant economic and nutritional value. It (Al-Shahabi, 2003).
 Strawberry cultivation has developed globally due to the nutritional, medicinal and industrial value of its fruits. Global strawberry production amounts to 9,125,913 tons annually. China is the largest producer of strawberries in the world, with an annual production of 3,801,165 tons, with an average production per hectare of 66 tons. The United States of America comes in second place, with an annual production of 1,420,570 tons, and an average production per hectare of 50 tons. China and the United States produce the equivalent of 57% of the total world strawberry production (FAO 2020).
There are approximately 50 species of strawberry in the genus Fragaria. Only four of these species are found in Europe viz: forest strawberry (F. vesca), Pleuskovitch strawberry (F. colina), mesquite strawberry (F. ealtyor), and large-fruited strawberry (F. grandiflora). All cultivated varieties originated from this species, This species appeared in France as a result of hybridization between two wild species i.e. Virginian strawberry (F. virginiana) and the Chilean strawberry (F. chileansis) (Manganaris et al.,2014). 
Strawberries are propagated by suckers, support plants, or seeds, for breeding purposes only. Mother plants must be treated with cold and chemicals (hormones) to obtain seedlings with high production and quality specifications. Biswas and Hossain, 2010).
Plant growth regulators (PGRS) have proven their regulatory role at various stages of plant growth and development, stimulating vegetative and reproductive growth responses and enhancing production efficiency (Basra, 2000).
Cycosyl affects the action of gibberellins (GA) as an inhibitor, through the activity of multiple enzymes, which is reflected in multiple strawberry traits such as stem dwarfing, leaf miniaturization, and conversion of photosynthetic components and improving their efficiency towards increasing the differentiation of flower buds per unit area (Asrey et al., 2004).
Cooling (during dormancy) and its enhancement by short daylight (short-day varieties) increase the number of flower buds, which determines the potential number of flowers/fruits (Durner, 2018). Cooling also plays a role in breaking bud dormancy and stimulating floral differentiation, and its deficiency leads to spacing of flowering, reduced flower numbers, and delayed ripening (Hancock, 2020). 
Optimal flowering and early ripening are typically achieved when a combination of adequate Cooling (meeting the variety's needs), high budding (resulting from adequate Cooling or optimal conditions), and moderate hormone use (a concentration that promotes flowering without excessive inhibition). This is because adequate Cooling breaks dormancy and enables already advanced buds. Cycocel promotes energy diversion toward flowering and set, overcoming any residual dormancy. The result is rapid and early flowering, followed by early ripening (Durner, 2019).
Sufficient cooling provides a vigorous plant with a good number of primary shoots. Timely application of Cycocel stimulates the branching of these shoots and the formation of additional secondary flowers on the same shoot or new shoots. This results in a significant increase in the total number of flowers per plant or per unit area. With good pollination and appropriate growing conditions, this directly increases the number of fruits set per unit of production (plant or square meter) (Hytönen et al., 2004). Cycocel raises cytokinin/gibberellin ratios, stimulating flower bud differentiation. Cooling treatment and application Cycocel direct carbohydrates toward fruiting rather than vegetative growth. Buds formed after sufficient cooling are more vigorous and better at fruit set (Hancock, 2020).
Moderate spraying with sufficient cooling increases budding, distributes fruit load, and prolongs the production period, while high concentrations inhibit growth and shorten the production period even with adequate cooling.
Significance and objectives of the research: Strawberry cultivation in Syria is facing numerous problems, threatening it with deterioration and declining productivity per unit area. This includes the production of seedlings with poor quality and subsequent deterioration after planting, high production costs, and low productivity per unit area. Therefore, the research aims to determine the optimal concentration of e Cycocel to treat the mother plants, the optimal bud location on the supports to produce high-yielding seedlings, and the optimal cooling period and its interactions to produce high-yielding and high-quality strawberry seedlings of the Festival cultivar.
Materials and Methods:
Research Location: The research was conducted at the Agricultural Scientific Research Center (Citrus Department in Tartous, Syria). The soil was selected from the department's fields and is lightly clayey and has a medium lime content during 2023-2024.
Plant Material: The Festival cultivar was used, which is the most widespread in the coastal region of Lattakia. It is characterized by being a vigorous, high-yielding variety with firm, durable fruit that withstands transportation and marketing, has an attractive appearance, is early maturing, and has dark-colored fruit (Vanessa , 2021).
Experimental Design: The research was conducted using a randomized complete block design according to the split plot arrangement, where the primary factor was Cycocel concentration (0, 250, 500, 750), the first split factor was the Bud Location on the stump (zero degree, first degree, second degree), and the second factor was the cooling period (zero, one week, two weeks, three weeks). Three replicates were used for each treatment, each containing 15 plants, with spaces of (25*40) cm apart, and the distance between furrows was 60 cm.
- Factors studied:
1- The first factor: Spraying the mother plants with Cycocel: once in the second half of June, at the beginning of creeping stem emergence (early July), at a rate of one liter of the spray solution per 10 square meters, according to the following concentrations:
1- 0ppm: not treated with Cycocel at all, but sprayed with distilled water only as a control. 
2-  250 ppm.   3- 500 ppm.   4- 750 ppm 
2- The second factor: Identifying the buds on the first- and second-order creeping stems of the mother plants treated with Cycocel in the second week of July. The remaining buds were removed from the creeping stems, and the marked buds were directed towards the paths covered with black mulch sterilized with hydrogenated water, to prevent them from touching the soil. The vegetative mass of the mother plant was also cut in the second half of July to allow light, ventilation, and sunlight to penetrate the roots of the buds, which develop into the desired seedlings. The desired buds became ready for cutting in the first half of September, and were then placed in special bags and transferred to the refrigerator at 4°C.
3- The third factor: Refrigerated storage: The refrigerator room was sterilized with 5% hydrogen peroxide, and every 15 seedlings (replicated) were placed in a transparent, perforated nylon bag, which was tightly sealed. The bags were placed on shelves inside the refrigerator.
Planting: The seedlings were removed from the refrigerator and placed in the hardening rooms, where the temperature was raised to 25°C for 48 hours. The seedlings were planted in the greenhouse in double rows at 25 x 40 cm spacing, according to the research plan in terms of treatments and replications. They were then covered with black mulch. Planting was carried out immediately after hardening.
Service operations: The plants were drip-irrigated three times daily for ten minutes each time, one week after planting. The fertilization program recommended by the Ministry of Agriculture was followed. Pest control was carried out as needed, especially by extending black mulch under the supports.
Readings and Measurements:
1-Number of days to flowering (days). 2- Number of days to maturity (days). 3- Fruit set percentage (%). 4- Number of harvests. 5- Number of fruits per plant. 6- Fruit weight (g). 7- Length of production period (days). 8- Yield per plant.
Statistical Analysis: Data were analyzed using the Genstat 12 statistical program, and comparisons were made between the averages of the research coefficients by calculating the LSD value at the 5% level.
Results and Discussion:
- Effect of Cycocel concentration, Bud Location, and Cooling duration on the number of days to flowering(days)trait of the Strawberry Festival variety:
Table (1) shows significant differences in the number of days to flowering as a result of spraying with different concentrations of Cycocel, and Bud Location on first- and second-degree creeping stems, the cooling period, and their mutual influence.
- Effect of concentration Cycocel : Results  indicates that the control was the most delayed in entering the flowering phase, significantly (75.5 days) at all concentrations studied (250-500-750 ppm), with the number of days to flowering decreasing gradually with increasing concentrations by percentages of (5.56-22.11-22.78%), respectively(Table 1). This is attributed to the fact that Cycocel generally leads to an increase in hormone concentration, which accelerates flowering. Cycocel is a growth hormone that promotes reproductive development (flowering) rather than vegetative growth by harnessing the plant's energy (Manganaris et al., 2011).
- Effect Bud Location: The number of days to flowering significantly increased at second-degree budding (68.9 days) compared to first-degree budding, by 8.56%. Researchers indicate that the higher the budding degree at the time of planting or the beginning of the experiment (measured by the number of active/developed flower buds), the fewer days required for flowering. Thus, active buds bloom earlier (Durner, 2019).
- Effect of Cooling duration: Table (1) indicates a significant increase in the number of days to flowering when not chilled (75.2 days), with a gradual decrease with increasing Cooling weeks (1, 2, and 3 weeks) by percentages of (2.92, 22.73, and 23.40 days), respectively. This is attributed to the need of most strawberry varieties (especially June-bearing) for a sufficient Cooling period (0-7°C) to break flower bud dormancy and promote differentiation. Increasing the Cooling period (up to the optimum level for the variety) leads to: reducing the number of days until flowering because breaking dormancy completely allows growth and flowering to resume quickly when warm conditions are available, increasing the uniformity of flowering (Durner, 2019).
- The interaction between Cycocel concentration and Bud Location: The interaction between C0 N2 (control concentration with second-order budding degree) delayed flowering (77.9 days), followed by C1 N2 (250 ppm concentration with second-order budding degree) (74.6 days). The interaction between C2 N1 resulted in the earliest flowering (55.3 days). The flowering-accelerating effect of concentrations may be stronger on plants with low to medium initial budding degree compared to plants with very advanced budding (which would flower early regardless). The hormone helps direct the energy of less developed plants toward flowering (Qin et al., 2015).
- The interaction between Cycocel concentration and and Cooling duration: The latest interference in flowering was observed with C0 without Cooling (85 days), and the earliest interference in flowering was with C3 (750 ppm) and Cooling for two weeks (49 days). This is due to the effect of the flowering-accelerating concentrations being more pronounced and effective in plants that received sufficient Cooling. Without sufficient Cooling, buds may not be able to fully respond to the hormone's effect in promoting flowering. Cooling prepares buds to respond to hormones such as those affected by the hormone (Sønsteby and Heide, 2007).
- The interaction between Bud Location and Cooling duration: The latest overlap in entering flowering was with second-order budding and no Cooling (79.1 days), while the earliest overlap was with first-order budding and 3-week Cooling (55.9 days). Adequate Cooling is key to achieving high budding temperature. Plants that received insufficient Cooling will have weak and delayed budding, regardless of their initial condition. A high initial budding temperature is most beneficial when combined with adequate Cooling (Qin et al., 2015).
- The triple interaction effect of Cycocel concentration, Bud Location and Cooling duration on days to flowering (days): The interaction that delayed flowering was the C0 concentration with second-order budding and no Cooling (88 days), while the earliest interaction was the C3 concentration (750 ppm), first-order budding, and 3-week Cooling (48.7 days). This is attributed to the fact that sufficient Cooling breaks dormancy and enables the already advanced buds. PBZ enhances energy transfer towards flowering and set, overcoming any residual dormancy. The result is rapid and early flowering, followed by early maturity (Durner, 2019).
Table (1): Effect of Cycocel concentration, Bud Location, and Cooling duration on the number of days to flowering(days)trait of the Strawberry Festival variety
	Cycocel concentration
	Bud Location
	Cooling duration
	interaction Cycocel  x Bud Location

	
	
	0 week
	1 week
	2 weeks
	3 weeks
	

	0  ppm
	First
	82.0
	78.7
	66.0
	65.7
	73.1

	
	Second
	88.0
	84.3
	71.0
	68.3
	77.9

	250  ppm
	First
	76.7
	73.3
	62.0
	60.3
	68.1

	
	Second
	83.3
	81.3
	66.3
	67.3
	74.6

	500  ppm
	First
	62.7
	60.7
	49.0
	49.0
	55.3

	
	Second
	72.7
	72.3
	52.3
	51.3
	62.2

	750  ppm
	First
	64.0
	60.7
	48.7
	48.7
	55.5

	
	Second
	72.3
	72.7
	49.3
	50.0
	61.1

	LSD5%
	
	3.332
	1.666

	Effect Cooling duration
	75.2 a
	73.0 b
	58.1 c
	57.6 d
	

	LSD5%
	1.178
	

	
	
	
	
	
	
	Effect Cycocel concentration

	interaction Cycocel  x Cooling duration

	0  ppm
	85.0
	81.5
	68.5
	67.0
	75.5 a

	
	250  ppm
	80.0
	77.3
	64.2
	63.8
	71.3 b

	
	500  ppm
	67.7
	66.5
	50.7
	50.2
	58.8 c

	
	750  ppm
	68.2
	66.7
	49.0
	49.3
	58.3 c

	LSD5%
	2.356
	1.178

	
	
	
	
	
	
	Effect Bud Location

	interaction Bud Location  x Cooling duration

	First
	71.3
	68.3
	56.4
	55.9
	63.0 b

	
	Second
	79.1
	77.7
	59.8
	59.3
	68.9 a

	LSD5%
	1.666
	0.833


-Effect of Cycocel concentration, Bud Location, and Cooling duration on the number of days to to maturity (days)  trait of the Strawberry Festival variety
Controlling the timing of strawberry flowering and ripening is a complex process strongly influenced by three key factors that interact with each other: Cooling duration (key to breaking dormancy), Bud Location (an indicator of phenological progression), and Cycocel concentration (a growth regulator that promotes reproductive transition). Adequate Cooling ensures bud readiness. High bud maturity allows for faster flowering. Moderate Cycocel concentration promotes flowering and fruit set. Optimal flowering and early ripening yields are achieved when adequate Cooling, advanced bud development, and judicious hormone use are combined. Understanding the interactions between these factors remains essential for optimizing strawberry production and crop planning.
[bookmark: _GoBack]Effect of concentration Cycocel: Controlling the timing of strawberry flowering and ripening is a complex process strongly influenced by three main factors that interact with each other: Cooling duration (key to breaking dormancy), budding intensity (an indicator of phenological progression), and cycocell concentration (a growth regulator that promotes reproductive transition). Adequate Cooling ensures bud readiness. A high budding intensity allows for faster flowering. Moderate cycocell concentration promotes flowering and fruit set. Optimal flowering and early ripening are achieved when a combination of adequate Cooling, advanced budding, and judicious hormone use is achieved. Understanding the interactions between these factors remains essential for improving strawberry production and crop planning.
- Effect of concentration: Table (2) indicates that the control was the most delayed in entering the ripening phase, significantly (90.20 days) at all concentrations studied (250, 500, and 750 ppm), with the number of days to maturity decreasing gradually with increasing concentrations by percentages of (4.87, 17.96, and 18.51%), respectively. The reason is that the use of Cycocel often accelerates post-set fruit ripening. This is attributed to the early concentration of energy in flowering and fruit set, reducing competing vegetative growth, and improving the efficiency of resource use (water, nutrients) for fruit. Critical Dose: High concentrations of Cycowel inhibit plant growth, thus delaying flowering and reducing crop quality(Lieten, 2013(.
- Effect Bud Location: The number of days to maturity at first-degree budding (84.2 days) also significantly increased compared to second-degree budding, by 7.95%. A high budding rate indicates rapid flowering and thus maturity(Esawy, 2017).
- Effect of Cooling duration: Table (2) indicates that the number of days to maturity increased significantly when no refrigeration was applied (90.1 days), while it gradually decreased with increasing the number of weeks of refrigeration (1-2-3 weeks) at rates of (18.29-16.83-1.79 days), respectively. Adequate refrigeration enhances flower differentiation and vitality, leading to better fruit set and faster and more uniform fruit development, thus accelerating ripening. The saturation point is reached after the variety's full refrigeration requirements are reached. Increasing refrigeration may not lead to additional benefits and may sometimes be harmful (Durner, 2019).
The interaction between Cycocel concentration and Bud Location: The interaction that delayed the entry into the maturity phase due to the interaction effect of C0 N2 (control concentration with the second degree of budding) was (93 days), followed by C1 N2 (concentration 250 ppm with the second degree of budding) with (89.1 days). While the interaction C2 N1 was the earliest in maturing (70.1 days).
The interaction between Cycocel concentration and and Cooling duration: The latest intervention was C0 without refrigeration (96.7 days), and the earliest intervention was C3 (750ppm concentration) with 3 weeks refrigeration (64.8 days).
The interaction between Bud Location and Cooling duration
The latest intercalation to maturity was second-order budding without Cooling (93.3 days), while the earliest intercalation was first-order budding with 3 weeks of Cooling (79.4 days). Adequate Cooling is key to achieving high budding intensity. Plants that received insufficient Cooling will have weak and delayed budding intensity, regardless of their initial condition. A high initial budding intensity is most beneficial when combined with adequate Cooling (Qin et al., 2015(.
- The triple interaction effect of Cycocel concentration, Bud Location and Cooling duration on days to flowering (days): The latest interaction in reaching maturity was with C0 concentration with second-order budding and no Cooling (103 days), while the earliest interaction was with C3 concentration (750 ppm), first-order budding, and two-week Cooling (62.3 days). Optimal yields, as early maturity is usually achieved by combining sufficient Cooling (meeting the variety's needs), high budding (resulting from sufficient Cooling or optimal conditions), and moderate hormone application (a concentration that promotes flowering without excessive inhibition). This is because sufficient Cooling breaks dormancy and enables already advanced buds. PBZ promotes energy diversion toward flowering and set, overcoming any residual dormancy. The result is rapid and early flowering, followed by early maturity (Durner, 2019).
Table (2): Effect of Cycocel concentration, Bud Location, and Cooling duration on the number of days to maturity (days)trait of the Strawberry Festival variety
	Cycocel concentration
	Bud Location
	Cooling duration
	interaction Cycocel  x Bud Location

	
	
	0 week
	1 week
	2 weeks
	3 weeks
	

	0  ppm
	First
	97.0
	93.7
	80.7
	77.0
	87.1

	
	Second
	103.0
	99.7
	87.0
	83.3
	93.3

	250  ppm
	First
	89.0
	88.0
	76.3
	77.0
	82.6

	
	Second
	97.0
	93.0
	84.0
	82.3
	89.1

	500  ppm
	First
	76.3
	76.0
	64.0
	64.0
	70.1

	
	Second
	87.0
	86.0
	69.7
	68.7
	77.8

	750  ppm
	First
	77.7
	77.0
	62.3
	63.7
	70.2

	
	Second
	86.0
	86.3
	68.7
	66.0
	76.8

	LSD5%
	
	3.697
	1.849

	Effect Cooling duration
	89.1 a
	87.5 b
	74.1 c
	72.8 d
	

	LSD5%
	1.307
	

	
	
	
	
	
	
	Effect Cycocel concentration

	interaction Cycocel  x Cooling duration

	0  ppm
	100.0
	96.7
	83.8
	80.2
	90.2 a

	
	250  ppm
	93.0
	90.5
	80.2
	79.7
	85.8 b

	
	500  ppm
	81.7
	81.0
	66.8
	66.3
	74.0 c

	
	750  ppm
	81.8
	81.7
	65.5
	64.8
	73.5 c

	LSD5%
	2.615
	1.307

	
	
	
	
	
	
	Effect Bud Location

	interaction Bud Location  x Cooling duration
	First
	85.0
	83.7
	70.8
	70.4
	77.5 b

	
	Second
	93.3
	91.3
	77.3
	75.1
	84.2 a

	LSD5%
	1.849
	0.924


- Effect of Cycocel concentration, Bud Location, and Cooling duration on the Fruit set percentage (%)trait of the Strawberry Festival variety:
-Effect of concentration Cycocel: Table (3) indicates that the concentration of C2 (500 ppm) significantly outperformed the percentage of fruit set per productive unit (77.1%) over all the studied concentrations (0-250-750 ppm) in which the percentage of fruit set per productive unit decreased by percentages of (4.92-2.85-0.51%) respectively. Cycocel inhibits gibberellin oxidase, which enhances the formation of flower buds and increases pollination efficiency (Lieten, 2013(.
- Effect Bud Location: The percentage of nodes per productive unit was also insignificantly higher for the second-order bud degree (75.7%) than for the first-order bud degree (0.52%). Plants with a high need for cold develop more distinctive flowers and increase their productivity the more they are exposed to lower temperatures(Hancock, 2020).
-Effect of Cooling duration: Table (3) indicates that the cooling period in the third week significantly outperformed the other cooling periods (2-1-0 weeks) in the percentage of knots on the production unit, in a gradual manner, with the decrease in the cooling weeks, by percentages of (0.13-1.57-3.01%), respectively.
The interaction between Cycocel concentration and Bud Location: The interaction of C2 N2 (500 ppm with second-order budding) significantly outperformed all other studied interactions in the percentage of set per unit productivity, reaching (77.1%), followed by C2 N1 (500 ppm with first-order budding) reaching (77%). Advanced buds respond to the hormone when floral differentiation processes are active (Qin et al., 2016). Research also indicates that treating advanced buds with cycosel increases the percentage of set by 25% compared to young buds (Lieten, 2013(.
- The interaction between Cycocel concentration and and Cooling duration: The interaction of C2 (500 ppm) with a 3-week cooling period significantly increased the fruit set rate per unit yield (78%), followed by C3 (750 ppm) with a 3-week cooling period (77.1%) over all other studied interactions. The interaction of the hormone with cooling prepares the plant for a better hormonal response (Listen, 2006). Proper combination of concentration and sufficient chilling increases the rate of fruit set by inhibiting vegetative growth and stimulating flower buds.
- The interaction between Bud Location and Cooling duration: The interaction of second-order budding with a 3-week Cooling period also significantly increased the percentage of setts per unit of production (76.7%). Insufficient Cooling results in heterogeneous budding and poor node formation (Durner, 2018). Adequate Cooling produces more mature buds, increasing their conversion to productive nodes (Sønsteby and Heide, 2007). Properly chilled plants also exhibit synchronous budding, which increases settling efficiency (Durner, 2018).
- The triple interaction effect of Cycocel concentration, Bud Location and Cooling duration on days to flowering (days): The combined effect of C3 concentration (750ppm) and second-order budding with 3-week cooling period significantly outperformed the single-fruited fruit set ratio (78.5%), followed by the combined effect of C2 concentration (500ppm) and second-order budding with 3-week cooling period (78.3%).
Table (3): Effect of Cycocel concentration, Bud Location, and Cooling duration on the Fruit set percentage (%) trait of the Strawberry Festival variety
	Cycocel concentration
	Bud Location
	Cooling duration
	interaction Cycocel  x Bud Location

	
	
	0 week
	1 week
	2 weeks
	3 weeks
	

	0  ppm
	First
	68.1
	73.2
	76.1
	74.6
	73.0

	
	Second
	70.9
	71.9
	76.2
	75.4
	73.6

	250  ppm
	First
	73.2
	74.1
	76.6
	75.2
	74.8

	
	Second
	73.5
	76.1
	76.0
	74.8
	75.1

	500  ppm
	First
	78.0
	75.7
	76.6
	77.7
	77.0

	
	Second
	77.5
	77.2
	75.4
	78.3
	77.1

	750  ppm
	First
	76.7
	76.4
	77.1
	75.7
	76.5

	
	Second
	75.3
	76.9
	76.9
	78.5
	76.9

	LSD5%
	
	5.321
	2.660

	Effect Cooling duration
	74.1 b
	75.2 ab
	76.3 a
	76.3 a
	

	LSD5%
	1.881
	

	
	
	
	
	
	
	Effect Cycocel concentration

	interaction Cycocel  x Cooling duration

	0  ppm
	69.5
	72.5
	76.1
	75.0
	73.3 c

	
	250  ppm
	73.3
	75.1
	76.3
	75.0
	74.9 bc

	
	500  ppm
	77.8
	76.5
	76.0
	78.0
	77.1 a

	
	750  ppm
	76.0
	76.6
	77.0
	77.1
	76.7 ab

	LSD5%
	3.763
	1.881

	
	
	
	
	
	
	Effect Bud Location

	interaction Bud Location  x Cooling duration
	First
	74.0
	74.9
	76.6
	75.8
	75.3 a

	
	Second
	74.3
	75.5
	76.1
	76.7
	75.7 a

	LSD5%
	2.660
	1.330


- Effect of Cycocel concentration, Bud Location, and Cooling duration on the Number of harvests trait of the Strawberry Festival variety:
Managing flowering and panicle (flower set) number in strawberries is a significant productivity challenge. Factors such as growth regulators (Cycocel), dormancy breaking (budding), and Cooling duration play a complex and interactive role.
-Effect of concentration Cycocel: Table (4) indicates that the concentration of C2 (500 ppm) significantly outperformed the number of bunches (23.3 bunches) over all the studied concentrations (0-250-750 ppm), which decreased the number of bunches by percentages of (19.31-13.3-2.14%), respectively. This is attributed to the fact that low to medium concentrations usually significantly increase the number of bunches compared to untreated plants. This occurs due to inhibition of excessive vegetative growth and directing resources towards flowering, while very high concentrations may lead to excessive inhibition of growth in general, abnormalities in inflorescences, or even reduce the number of bunches due to severe stress on the plan.
- Effect Bud Location: The first-degree bud score (21.3 shoots) was also insignificantly superior to the second-degree bud score (0.46%) in the number of shoots. This is attributed to the presence of more growing points, which provide the potential for more peduncles and thus more shoots, severely limiting the potential number of shoots, regardless of other factors. Even if conditions are subsequently ideal, the number of available shoots is limited (Durner, 1999).
Effect of Cooling duration: Table (4) indicates that the third week of cooling period significantly outperformed the other cooling periods (2-1-0 weeks) in the number of picks (23.4 picks) in the trait of the number of picks, in which the number of picks decreased gradually with the decrease in the cooling weeks by percentages of (2.13-12.82-21.36%), respectively. Insufficient cooling period affects a sharp decrease in the degree of budding, irregular spacing in bud budding, and deformities in leaves and flowers, and thus a severe decrease in the number of flower stalks and picks (Durner and Poling, 1988).
The interaction between Cycocel concentration and Bud Location: Also, the interaction of C2 N1 (500 ppm with first-order budding) significantly outperformed all other studied interactions in the number of pickings, reaching 23.6 pickings, followed by C2 N2 (500 ppm with second-order budding) with 23.1 pickings. This is due to the fact that at a high budding degree, Cycocel can achieve the maximum benefit in increasing the number of pickings by improving the distribution of resources among the abundant buds. However, at a low budding degree, even if warm conditions are ideal for the growth of the few available buds, Cycocel will have a small effect on the total number of pickings due to the limited "raw material" (buds). Its effect on vegetative growth may be more pronounced here.
- The interaction between Cycocel concentration and and Cooling duration: The interaction of C2 (500 ppm) and 3-week cooling significantly increased the number of harvests (25.3 harvests), followed by C3 (750 ppm) and 3-week cooling (25.2 harvests) over all other studied interactions. This is attributed to the fact that under sufficient cooling conditions (high budding degree), the effect of Cycocel on increasing the number of harvests becomes more pronounced and reliable, and the plants have many active buds, and Cycocel helps divert the energy of these buds towards flowering rather than excessive vegetative growth. (Durner and Poling, 1988). However, under insufficient Cooling conditions (low budding temperature), even if cycosel is applied, its potential positive effect on flowering will be very limited or non-existent. The main reason is the small number of buds available to be affected by cycosel and converted into inflorescences. Cycosel may help slightly in improving the quality of the few shoots formed, but it will not compensate for the huge decrease in number resulting from the lack of budding. 
- The interaction between Bud Location and Cooling duration: Also, the interaction effect of second-order budding with a 3-week cooling period (23.5 picks) was significantly superior in the number of picks trait.
- The triple interaction effect of Cycocel concentration, Bud Location and Cooling duration on days to flowering (days): The interaction of C2 concentration (500 ppm), first- and second-order budding, and a 3-week Cooling period significantly increased the number of picks (25.3 picks). This is attributed to the role of cycocel as a co-modulator under favorable conditions (adequate Cooling, good budding, and strong vegetative growth). Its main function is to adjust the distribution of energy and resources within the plant (which already has the productive capacity) in favor of flowering at the expense of excess vegetative growth, translating potential (buds) into actual production (picks) that are higher and of higher quality. (Hancock, 2020).
Table (4): Effect of Cycocel concentration, Bud Location, and Cooling duration on the Number of harvests trait of the Strawberry Festival variety
	Cycocel concentration
	Bud Location
	Cooling duration
	interaction Cycocel  x Bud Location

	
	
	0 week
	1 week
	2 weeks
	3 weeks
	

	0  ppm
	First
	15.3
	18.0
	20.7
	21.0
	18.8

	
	Second
	14.7
	18.7
	20.7
	21.3
	18.8

	250  ppm
	First
	18.3
	19.7
	21.0
	21.7
	20.2

	
	Second
	17.7
	19.3
	21.7
	22.0
	20.2

	500  ppm
	First
	21.3
	22.3
	25.3
	25.3
	23.6

	
	Second
	20.3
	22.0
	24.7
	25.3
	23.1

	750  ppm
	First
	20.0
	21.7
	24.7
	25.0
	22.8

	
	Second
	19.7
	21.7
	24.3
	25.3
	22.8

	LSD5%
	
	1.2792
	0.6396

	Effect Cooling duration
	18.4 d
	20.4 c
	22.9 b
	23.4 a
	

	LSD5%
	0.4523
	

	
	
	
	
	
	
	Effect Cycocel concentration

	interaction Cycocel  x Cooling duration

	0  ppm
	15.0
	18.3
	20.7
	21.2
	18.8 d

	
	250  ppm
	18.0
	19.5
	21.3
	21.8
	20.2 c

	
	500  ppm
	20.8
	22.2
	25.0
	25.3
	23.3 a

	
	750  ppm
	19.8
	21.7
	24.5
	25.2
	22.8 b

	LSD5%
	0.9045
	0.4523

	
	
	
	
	
	
	Effect Bud Location

	interaction Bud Location  x Cooling duration
	First
	18.8
	20.4
	22.9
	23.3
	21.3 a

	
	Second
	18.1
	20.4
	22.8
	23.5
	21.2 a

	LSD5%
	0.6396
	0.3198


- Effect of Cycocel concentration, Bud Location, and Cooling duration on the Number of fruits per plant trait of the Strawberry Festival variety:
-Effect of concentration Cycocel:  Table (5) indicates that the concentration of C3 (750 ppm) significantly outperformed the number of fruits per plant (62.9 fruits) over all the studied concentrations (0-250-500 ppm), in which the number of fruits per plant decreased by percentages of (32.43-24.06-2.38%), respectively. This is attributed to the fact that at low to medium concentrations, the number of fruits increases by improving fruit set and reducing flower drop, The use of high concentrations of the hormone leads to a decrease due to its high toxicity(Rademacher, 2000).
- Effect Bud Location: The first-degree bud score (53.7 fruits) was also insignificantly superior to the second-degree bud score in the number of fruits per plant, by 0.18%. Flower buds in advanced stages (close to opening) respond better to hormonal and environmental stimuli, and Durner (2019) indicated that managing flower load (such as reducing buds by 30%) balances fruit number and quality.
Effect of Cooling duration: Table (5) indicates that the third week of cooling period significantly outperformed the other cooling periods (2-1-0 weeks) in the number of fruits per plant (62.7 fruits) in the trait of number of fruits per plant (3.03-23.44-31.41%), respectively. The cooling period plays a role in breaking the dormancy of flower buds and activating flowering genes, and a sufficient period increases the number of flowers and thus the number of fruits, and a lack of cooling leads to heterogeneous flowering and a small number of fruits (Hancock, 2020).
The interaction between Cycocel concentration and Bud Location: Also, the interaction effect of C3 N1 (750ppm concentration with first-degree budding) was significantly superior in the number of fruits per plant, reaching (62.9 fruits), over all other studied interactions, followed by C3 N1 (750ppm concentration with first-degree budding) reaching (62.8 fruits).
- The interaction between Cycocel concentration and and Cooling duration: Also, the interaction effect of C1 concentration (750ppm concentration) with 3-week cooling period (75.1) was significantly higher in the number of fruits per plant, followed by C3 (750ppm concentration) and refrigeration for two weeks, which reached (73.5 fruits) over all other studied interactions.
- The interaction between Bud Location and Cooling duration: Also, the interaction effect of second-order budding with a 3-week cooling period (63 flowers) was significantly superior in the number of fruits per plant.
- The triple interaction effect of Cycocel concentration, Bud Location and Cooling duration on days to flowering (days): The combined effect of C3 (750 ppm) and second-order budding with a 3-week Cooling period significantly outperformed the combined effect of C3 (750 ppm) and first-order budding with a 3-week Cooling period (75.3 fruits) on fruit set per plant, followed by the combined effect of C3 (750 ppm) and first-order budding with a 3-week Cooling period (75 fruits). This is because cycocel raises cytokinin/gibberellin levels, which stimulates flower bud differentiation, and Cooling and cycocel direct carbohydrates toward fruiting rather than vegetative growth. In addition, pollination efficiency of buds formed after sufficient Cooling is stronger and better at fruit set (Hancock, 2020).
Table (5): Effect of Cycocel concentration, Bud Location, and Cooling duration on the Number of fruits per plant trait of the Strawberry Festival variety
	Cycocel concentration
	Bud Location
	Cooling duration
	interaction Cycocel  x Bud Location

	
	
	0 week
	1 week
	2 weeks
	3 weeks
	

	0  ppm
	First
	32.3
	40.2
	46.2
	50.3
	42.3

	
	Second
	33.9
	39.1
	47.5
	50.5
	42.8

	250  ppm
	First
	40.9
	44.5
	54.6
	52.8
	48.2

	
	Second
	40.6
	43.8
	52.0
	52.8
	47.3

	500  ppm
	First
	48.3
	54.9
	70.1
	71.8
	61.3

	
	Second
	48.8
	54.8
	69.2
	73.4
	61.5

	750  ppm
	First
	49.3
	53.4
	74.0
	75.0
	62.9

	
	Second
	49.7
	53.3
	73.0
	75.3
	62.8

	LSD5%
	
	5.419
	2.710

	Effect Cooling duration
	43.0 c
	48.0 b
	60.8 a
	62.7 a
	

	LSD5%
	1.916
	

	
	
	
	
	
	
	Effect Cycocel concentration

	interaction Cycocel  x Cooling duration

	0  ppm
	33.1
	39.7
	46.9
	50.4
	42.5 c

	
	250  ppm
	40.8
	44.2
	53.3
	52.8
	47.8 b

	
	500  ppm
	48.5
	54.9
	69.6
	72.6
	61.4 a

	
	750  ppm
	49.5
	53.4
	73.5
	75.1
	62.9 a

	LSD5%
	3.832
	1.916

	
	
	
	
	
	
	Effect Bud Location

	interaction Bud Location  x Cooling duration
	First
	42.7
	48.3
	61.2
	62.5
	53.7 a

	
	Second
	43.2
	47.8
	60.4
	63.0
	53.6 a

	LSD5%
	2.710
	1.355


- Effect of Cycocel concentration, Bud Location, and Cooling duration on the Fruit weight (g)  trait of the Strawberry Festival variety:
-Effect of concentration Cycocel: Table (6) indicates that the concentration of C1 (250 ppm) significantly outperformed the fruit weight trait (21.90 g) over all the studied concentrations (0-500-750 ppm), which decreased the fruit weight by percentages of (8.12-1.55-10.68%), respectively. This is due to the low to medium concentrations that increase the fruit weight due to inhibition of gibberellin synthesis, which reduces vegetative growth and increases the distribution of carbohydrates towards the fruits (Savini et al., 2005). It also works to accumulate photosynthetic products from dry matter production (El-Sawy, 2017).High concentrations may reduce fruit weight due to excessive growth inhibition, poor flower formation , and potential cytotoxicity (Rademacher, 2000).
- Effect Bud Location: The first-class bud (20.81 g) was also insignificantly superior to the second-class bud (0.24%) in fruit weight. Early bud treatment (before floral differentiation) yields the greatest benefit, as the hormone directs energy toward the formation of strong floral buds (Durner, 2019). Late bud treatment (after differentiation) has a lesser effect because the distribution of fruit loads has already been determined (Sønsteby and Heide, 2007).
-Effect of Cooling duration: Table (6) indicates that the first week of cooling significantly outperformed the other cooling periods (3-2-0 weeks) in fruit weight (21.39 g) in comparison to the other cooling periods (3-2-0 weeks), in which fruit weight decreased gradually with the decrease in cooling weeks by percentages of (5.61-3.41-2.33%), respectively Balanced cooling helps break bud dormancy, increase flowering, and improve strawberry fruit set(Hancock, 2020).
-The interaction between Cycocel concentration and Bud Location: Also, the interaction effect of C1 N2 (250 ppm with first-order budding) significantly outperformed all other studied interactions on fruit weight, reaching (22.10 g), followed by C1 N1 (250 ppm with first-order budding) reaching (21.7 g). This is due to a greater improvement in fruit weight, as hormonal inhibition coincides with a critical phase of energy allocation (Savini et al., 2005).
- The interaction between Cycocel concentration and and Cooling duration: Also, the interaction effect of C1 concentration (250ppm concentration) with 1 week cooling period (22.25g) was significantly superior in fruit weight, followed by C2 (500ppm concentration) and 1 week cooling, which reached (22.15g) over all other studied interactions.
- The interaction between Bud Location and Cooling duration: Also, the interaction effect of second-order budding with a 1-week Cooling period (21.43 g) was significantly greater in fruit weight. This is due to the fact that buds treated with sufficient Cooling are more responsive to fruiting stimulation (Durner, 2019).
- The triple interaction effect of Cycocel concentration, Bud Location and Cooling duration on days to flowering (days): The combined effect of C1 concentration (250 ppm) and second-order budding with 1 week of Cooling (22.37 g) significantly increased fruit weight. The use of hormones, cooling temperatures, and bud temperature inhibits vegetative growth, encourages flowering, and increases fruit quality(Hancock, 2020)..
Table (6): Effect of Cycocel concentration, Bud Location, and Cooling duration on the Fruit weight (g) trait of the Strawberry Festival variety
	Cycocel concentration
	Bud Location
	Cooling duration
	interaction Cycocel  x Bud Location

	
	
	0 week
	1 week
	2 weeks
	3 weeks
	

	0  ppm
	First
	19.97
	20.53
	20.30
	19.97
	20.19

	
	Second
	19.70
	20.60
	19.97
	19.90
	20.04

	250  ppm
	First
	21.80
	22.13
	21.37
	21.50
	21.70

	
	Second
	22.13
	22.37
	21.83
	22.07
	22.10

	500  ppm
	First
	22.10
	22.10
	21.63
	20.93
	21.69

	
	Second
	22.13
	22.20
	21.13
	20.23
	21.43

	750  ppm
	First
	19.70
	20.67
	19.43
	18.83
	19.66

	
	Second
	19.60
	20.53
	19.63
	18.10
	19.47

	LSD5%
	
	1.3453
	0.6726

	Effect Cooling duration
	20.89 b
	21.39 a
	20.66 bc
	20.19 c
	

	LSD5%
	0.4756
	

	
	
	
	
	
	
	Effect Cycocel concentration

	interaction Cycocel  x Cooling duration

	0  ppm
	19.83
	20.57
	20.13
	19.93
	20.12 b

	
	250  ppm
	21.97
	22.25
	21.60
	21.78
	21.90 a

	
	500  ppm
	22.12
	22.15
	21.38
	20.58
	21.56 a

	
	750  ppm
	19.65
	20.60
	19.53
	18.47
	19.56 c

	LSD5%
	0.9513
	0.4756

	
	
	
	
	
	
	Effect Bud Location

	interaction Bud Location  x Cooling duration
	First
	20.89
	21.36
	20.68
	20.31
	20.81 a

	
	Second
	20.89
	21.43
	20.64
	20.08
	20.76 a

	LSD5%
	0.6726
	0.3363


- Effect of Cycocel concentration, Bud Location, and Cooling duration on the Length of production period (days) trait of the Strawberry Festival variety:
-Effect of concentration Cycocel
Table (7) indicates that the concentration of C2 (500 ppm) significantly outperformed the production period length trait (163.6 days) over all the studied concentrations (0-250-750 ppm), in which the production period length decreased by percentages of (19.31-13.69-2.62%), respectively. The cycocel (CCC) hormone inhibits stem growth, limits the synthesis of gibberellin (GA), This leads to inhibition of vegetative growth and an increase in the substances allocated to flowering and fruit set(Savini et al., 2005). Its effect on the production period varies according to the concentrations, as low concentrations stimulate early budding and flowering distribution, which prolongs the production period (El-Sawy et al., 2017).
- Effect Bud Location: The first-degree bud (149.3 days) was insignificantly superior to the second-degree bud (0.401%) in the length of the production period. A high budding rate indicates efficient dormancy breaking, which increases the number of flowers. Advanced budding results in early flowering and maturity, while intermediate budding ensures fruiting and increases flowering period and production(Sønsteby and Heide, 2007).
-Effect of Cooling duration:  Table (7) indicates that the third week of cooling significantly outperformed the other cooling periods (2-1-0 weeks) in terms of the length of the production period (163.6 days), in which the length of the production period decreased gradually with the decrease in cooling weeks, at rates of (2.32-12.65-20.78%), respectively. Bud dormancy is broken by activating genes such as CBF (Cold-Binding Factors), which stimulates homogeneous budding (Durner, 2019). The ideal concentration ensures simultaneous budding and intensive production, but shortens peak production (Hancock, 2020).
-The interaction between Cycocel concentration and Bud Location: The interaction of C2 N1 (500 ppm concentration with first-class budding) also significantly outperformed the other two in terms of the length of the production period, reaching (165.1 days). Medium concentrations increase budding by 15–25%, but slightly delay maturity, thus prolonging production (El-Sawy, 2017).
-The interaction between Cycocel concentration and Cooling duration: The interaction of C2 concentration (500 ppm) with a 3-week (177.3-day) cooling period significantly extended the production period. This is due to the fact that spraying with cyclooxygenase compensates for the lack of cooling in warm regions. In other words, spraying CCC mimics the cooling effect (stimulates budding) and prolongs the production period while improving uniformity.
- The interaction between Bud Location and Cooling duration: The interaction of second-order budding with a 3-week (164.5-day) Cooling period also significantly outperformed the other traits associated with longer production periods. Insufficient Cooling reduces budding, causes gradual bud opening, and prolongs harvest time (Durner, 2019).
- The triple interaction effect of Cycocel concentration, Bud Location and Cooling duration on days to flowering (days): The interaction effect of C2 concentration (500 ppm) and first-order budding with a 2-week and 3-week Cooling period (177.3 days) was significantly greater on the length of the production period, as was the interaction effect of C3 concentration (750 ppm) and second-order budding with a 2-week and 3-week Cooling period (177.3 days). This is due to the fact that moderate spraying with sufficient Cooling increases budding, distributes the fruit load, and prolongs the production period. 
Table (7): Effect of Cycocel concentration, Bud Location, and Cooling duration on the Length of production period (days) trait of the Strawberry Festival variety
	Cycocel concentration
	Bud Location
	Cooling duration
	interaction Cycocel  x Bud Location

	
	
	0 week
	1 week
	2 weeks
	3 weeks
	

	0  ppm
	First
	108.7
	126.0
	144.7
	147.0
	131.6

	
	Second
	104.7
	130.7
	144.7
	149.3
	132.3

	250  ppm
	First
	128.3
	137.7
	147.0
	151.7
	141.2

	
	Second
	123.7
	135.3
	151.7
	154.0
	141.2

	500  ppm
	First
	149.3
	156.3
	177.3
	177.3
	165.1

	
	Second
	144.7
	154.0
	172.7
	177.3
	162.2

	750  ppm
	First
	140.0
	151.7
	170.3
	175.0
	159.3

	
	Second
	137.7
	151.7
	170.3
	177.3
	159.3

	LSD5%
	
	9.143
	4.572

	Effect Cooling duration
	129.6 d
	142.9 c
	159.8 b
	163.6 a
	

	LSD5%
	3.233
	

	
	
	
	
	
	
	Effect Cycocel concentration

	interaction Cycocel  x Cooling duration

	0  ppm
	106.7
	128.3
	144.7
	148.2
	132.0 d

	
	250  ppm
	126.0
	136.5
	149.3
	152.8
	141.2 c

	
	500  ppm
	147.0
	155.2
	175.0
	177.3
	163.6 a

	
	750  ppm
	138.8
	151.7
	170.3
	176.2
	159.3 b

	LSD5%
	6.465
	3.233

	
	
	
	
	
	
	Effect Bud Location

	interaction Bud Location  x Cooling duration
	First
	131.6
	142.9
	159.8
	162.8
	149.3 a

	
	Second
	127.7
	142.9
	159.8
	164.5
	148.7 a

	LSD5%
	4.572
	2.286


- Effect of Cycocel concentration, Bud Location, and Cooling duration on the Yield per plant trait of the Strawberry Festival variety:
-Effect of concentration Cycocel: Table (8) indicates that the concentration of C2 (500 ppm) significantly outperformed the plant production trait (1316.4 g) over all the studied concentrations (0-250-750 ppm), which decreased the plant production by percentages of (35.24-20.67-7.09%), respectively. This is due to the role of cycosel as an inhibitor of gibberellins (GA) synthesis by inhibiting P450 enzymes, which reduces vegetative growth (stem dwarfing, leaf miniaturization).
- Effect Bud Location: The first-degree bud score (1112.4 g) was also insignificantly superior to the second-degree bud score in plant yield by 0.58%. The influencing factors are stimulated by cold (during dormancy) and enhanced by short daylight (short-day varieties), which increases the number of flower buds and determines the potential number of flowers/fruits (Durner, 2018(.
-Effect of Cooling duration: Table (8) indicates that the third week of cooling significantly outperformed the third week of cooling in terms of yield per plant (1257.5 g) over other cooling periods (2-1-0 weeks), in which yield per plant decreased gradually with decreasing cooling weeks by percentages of (0.39-18.33-28.5%), respectively. The reason is that the role of cooling is to break bud dormancy and stimulate floral differentiation, and its deficiency leads to spacing of flowering, reduced number of flowers, and delayed maturity (Hancock, 2020(.
-The interaction between Cycocel concentration and Bud Location: The interaction of C2 N1 (500 ppm concentration with first-degree budding) significantly outperformed the other two traits on plant yield, reaching 1324.1 g. This is because at high budding, carbohydrates are directed towards existing fruits, rather than new bud formation, which increases fruit size and reduces fruit drop (Lieten, 2011). 
- The interaction between Cycocel concentration and and Cooling duration: The interaction of C2 concentration (500 ppm) with a 3-week Cooling period (1491.7 g) significantly increased the yield per plant. This was due to the stimulation of budding while reducing vegetative competition, which increased the number of fruits per plant (Bish et al., 2002
- The interaction between Cycocel concentration and and Cooling duration: Also, the interaction effect of first-order budding with a two-week cooling period (1263.2 g) was significantly superior in the yield per plant trait.
- The triple interaction effect of Cycocel concentration, Bud Location and Cooling duration on days to flowering (days): The interaction of C2 concentration (500 ppm) and first-order budding with a two-week Cooling period (1516.0 g) significantly increased plant yield. This is due to the fact that applying the hormone after the complete Cooling period and before the onset of active budding increases the physiological activity after dormancy to promote floral differentiation without stress. Whereas, applying it during dormancy (before complete Cooling) reduces the uptake efficiency and may inhibit dormancy breaking (Qin et al., 2015(.
Table (8): Effect of Cycocel concentration, Bud Location, and Cooling duration on the Yield per plant trait of the Strawberry Festival variety
	Cycocel concentration
	Bud Location
	Cooling duration
	interaction Cycocel  x Bud Location

	
	
	0 week
	1 week
	2 weeks
	3 weeks
	

	0  ppm
	First
	645.1
	819.5
	933.1
	1003.2
	850.3

	
	Second
	666.4
	805.0
	943.7
	1003.3
	854.6

	250  ppm
	First
	892.3
	985.0
	1166.6
	1133.0
	1044.2

	
	Second
	898.0
	979.0
	1135.6
	1164.2
	1044.2

	500  ppm
	First
	1067.4
	1213.0
	1516.0
	1499.9
	1324.1

	
	Second
	1079.3
	1217.1
	1455.1
	1483.6
	1308.8

	750  ppm
	First
	971.1
	1102.6
	1437.2
	1411.3
	1230.6

	
	Second
	973.2
	1094.2
	1432.8
	1361.7
	1215.5

	LSD5%
	
	80.20
	40.10

	Effect Cooling duration
	899.1 c
	1026.9 b
	1252.5 a
	1257.5 a
	

	LSD5%
	28.36
	

	
	
	
	
	
	
	Effect Cycocel concentration

	interaction Cycocel  x Cooling duration

	0  ppm
	655.7
	812.3
	938.4
	1003.2
	852.4 d

	
	250  ppm
	895.1
	982.0
	1151.1
	1148.6
	1044.2 c

	
	500  ppm
	1073.4
	1215.1
	1485.5
	1491.7
	1316.4 a

	
	750  ppm
	972.2
	1098.4
	1435.0
	1386.5
	1223.0 b

	LSD5%
	56.71
	28.36

	
	
	
	
	
	
	Effect Bud Location

	interaction Bud Location  x Cooling duration
	First
	894.0
	1030.0
	1263.2
	1261.9
	1112.3 a

	
	Second
	904.2
	1023.8
	1241.8
	1253.2
	1105.8 a

	LSD5%
	40.10
	20.05


Conclusions and Suggestions:
Conclusions:
- The results indicated a significant difference in the effects of each of the cycosel spray concentrations, the number of weeks of cold exposure, and the Bud Location (first and second), individually and in their interactions, on most of the studied traits in the Strawberry Festival cultivar.
- For the early flowering and ripening traits of the Strawberry Festival cultivar, second-order budding, no Cooling, and concentration (no spraying) were superior individually, while the triple interaction of C3 concentration (750 ppm), first-order budding (N1), and 3-week Cooling was superior.
- For most production traits of the Festival cultivar, both individually and when the studied factors were combined, first-order budding, 3-week Cooling, and C2 concentration (500 ppm) were superior, respectively, to the traits of fruit weight, length of production period, and per-plant productivity. 
Suggestions:
- To achieve early flowering and ripening and increase yield in strawberry varieties, spray with C2 and C3 concentrations (500-750 ppm) and chill for three weeks, achieving first-class budding.
- Experiment with other concentrations and Cooling periods on the Festival strawberry variety and other varieties.
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