INFLUENCE OF GA3 APPLICATION AND KRISTALON FERTILIZER ON GROWTH, FLOWERING AND CHEMICAL COMPOSITION OF DAHLIA PINNATA PLANT (SUMMER FLOWERING TYPE)
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ABSTRACT

A two- year field experiment was carried out during two successive seasons of 2005 & 2006 to investigate the effect of GA3  treatments (0.0, 100, 200 and 300 ppm) applied by three methods i.e., tubers soaking (so) before planting, foliage spraying (sp) and tubers soaking + foliage spraying (so+sp), kristalon fertilizer (Foliar fertilizer containing macro and micro-elements) which applied at the rates of (0.0, 2, 4 and 6 g/L water) and their combinations on the growth, flowering and chemical composition of Dahlia pinnata plants (summer flowering type).

Conclusively, all tested treatments of GA3, kristalon fertilizer and their combinations succeeded in improving the studied vegetative and flowering traits as well as leaf chemical composition determinations. However, the tallest plants were produced by using tubers soaking supplemented with foliage spraying with GA3 at 300 ppm (so+sp) and spraying the foliage with kristalon fertilizer at 6 g/L .Besides, the highest number of branches and fresh weight of foliage/plant were registered by using 200 ppm GA3 tubers soaking and spraying the foliage with kristalon fertilizer at 4 g/L Moreover, the thickest branches diameter was obtained by soaking the tubers in GA3 at 100 ppm provided with spraying the foliage with kristalon fertilizer at 6 g/L.

In addition, the least number of days to start flowering was achieved by using the combined treatment of GA3 at 300 ppm (so+sp) and spraying the foliage with kristalon at 2 g/L. Furthermore, spraying the foliage with GA3 at 300 ppm and applying kristalon fertilizer at 6 g/L produced the tallest flower pedicel, while spraying the foliage with GA3 at 100 ppm and kristalon fertilizer at 6 g/L gave the thickest flower pedicel and flower head diameter. Moreover, the highest number of flowers, heaviest fresh weight of flower/plant, the longest duration of flower on plant and vase life were obtained by using GA3 at 200 ppm (so+sp) and spraying the foliage with kristalon fertilizer at 6 g/L Also, the previously mentioned treatment produced the highest number and heaviest fresh weight of tuberous-root /plant. 
Thereupon, it is preferable to use the combined treatment between GA3 at 200 ppm (so+sp) and kristalon fertilizer at 6g/L to achieve the best growth and flowering traits for Dahlia pinnata plants. 
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INTRODUCTION
T

he flowering bulbous plants are considered a group of the most beautiful adjuncts for garden decoration. It is used practically in landscape, production of commercial cut-flowers and as a source of glorious colors and perfumes. Dahlia pinnata one of the most popular cut flower plant. It propagated by different methods: seeds, separates of tuberous-roots or by stem cuttings. It produces beautiful and magnificent flowers on long pedicel. It used as landscape plants in the gardens, as specimens for exhibition, and as cut flowers. Plant growth and development are greatly influenced by chemical growth substances and fertilizer application. To improve the productivity and quality of flowers and bulbs of bulbous plants, several studies recommended the application of fertilizers. Most bulbs need more than two applications of fertilizers during the growing season, but the most important point is that the greatest increase in size and weight of the new developing bulb takes place in the period during and mostly after flowering, as long as the foliage remains in good condition. Thus, fertilization must continue for good vegetative growth to produce a good flower and large new mature bulbs (Rees, 1992). In this respect, Naglaa and Kandeel (2001) reported that spraying iris plant with gala fertilizer (containing macro and micro-elements) at the rates of 16.8 and 33.6 cm3/L water produced the highest values of vegetative and flowering parameters. In addition, Youssef (2004) showed that spraying Strelitzia reginae plants with stimoful fertilizer (containing macro and micro elements) at 4 or 6 g/L water improved all vegetative and flowering growth measurements. Also, Abou El-Ella (2007) reported that spraying Acanthus mollis with kristalon and New Star (Foliar fertilizer containing macro and micro-elements) enhanced vegetative and flowering parameters.

The role of gibberellins has been indicated many years ago. In this concern, Singh et al.,(1994) reported that spraying Dahlia variables plant with GA3 at the rates of 25, 50 and 75 ppm improved vegetative and flowering growth parameters, especially the high rate (75 ppm), Youssef (2004) found that spraying Strelitzia reginae plants with GA3 at 100 or 200 ppm improved vegetative growth parameters (number of leaves and offsets, plant height, fresh and dry weights of leaves) as well as flowering growth parameters (number, length, fresh and dry weights of flowers/plant).In addition, Abou-Elela (2007) showed that spraying Acanthus mollis plant with GA3 enhanced vegetative and flowering growth measurements. 
MATERIALS AND METHODS
This study was carried out at the experimental Farm of the Faculty of Agriculture at Moshtohor Benha University during the two successive seasons of 2005 and 2006 to study the effect of kristalon fertilizer and GA3 applications on the vegetative Growth, flowering, tuberous-roots productivity and chemical composition of Dahlia pinnata plants "summer flowering type".
Experimental work:
Plant materials were a local cultivar of red flowers (summer flowering type) of Dahlia pinnata. Uniform clumps were divided into division weighted form 130-150 g and contained 3 or 4 attached tuberous-roots. Clumps were immersed in a fungicide solution then planted into sand cushion of 15 cm depth and spaced at 50×50 cm in between rows every row contain 5 plants. Planting date started on 26 th February, in clay loom soil (Tables, a&b). 
Table (a): Mechanical analysis of the experimental soil

	Parameters
	Unit
	Seasons

	
	
	2005
	2006

	Coarse sand
	%
	4.61
	5.15

	Fine sand
	%
	15.73
	15.57

	Silt
	%
	26.12
	26.98

	Clay
	%
	53.54
	52.30

	Textural class
	------
	Clay loam
	Clay loam


Table (b): Chemical analysis of the experimental soil.

	Parameters
	Unit
	Seasons

	
	
	2005
	2006

	CaCo3
	%
	2.10
	2.12

	Organic matter
	%
	2.52
	2.64

	Available nitrogen
	%
	0.94
	0.90

	Available phosphorus
	%
	0.49
	0.51

	Available potassium
	%
	0.68
	0.76

	E-C
	M mhos/cm
	1.18
	1.21

	pH
	--------------
	7.76
	7.81


Gibberellins (GA3) treatments: 
GA3 treatments were applied at the rates of 0.0, 100, 200 and 300 ppm by three methods as follows:

1- Tuber soaking (so) in GA3 solutions or in distilled water for 24 hours just before planting    

2- Foliar spray (sp) only as in each treatment plants were subjected to foliar spray three times each at two weeks interval, the first one was after 45 days from planting with the same GA3 concentration used in tuber soaking, or distilled water for control treatment.

3- Tuber soaking as in the first method and foliar spray as in the second method (so+sp). Tween 20 
(a liquid soap solution) was used as a wetting agent at a rate of 0.1 ml/L in each spray. 
Kristalon fertilizer treatments:
The plants received the Kristalon fertilizer treatments (Foliar fertilizer containing macro and micro-elements) three times after 40, 55 and 70 days from planting as a foliar spray at the rates of 0.0, 2, 4 and 6 g/L water.
Kristalon fertilizer analysis: Nitrogen 20%, P2O5 20%, K2O 20%, chelated Zinc 0.0014%, chelated Iron 0.0070%, chelated Manganese 0.0042%, chelated Cupper 0.0016%, chelated Magnesium 0.0120%, Molybdenum 0.0014% and Boron 0.0022%
Data recorded:

1- Vegetative growth parameters:

  Plant height (cm), number of branches/plant, diameter of branches/plant (cm), fresh weight of foliage. 

2-Flowering growth parameters:
Number of days to start flowering (days), number of flowers/plant, length and diameter of flower pedicel, diameter of flower head (cm), fresh weight of flower/plant(g), duration of flower on plant (days) and vase life of flower (days).

3- Tuber growth parameters:

Number and fresh weight of tuberous-roots.

4- Chemical composition determination:

-Total chlorophylls were determined according to A.O.A.C (1980),

-Total nitrogen percentage was determined in the dried leaves by using modified micro-kjeldahl method as described by Pregl (1945).

-Phosphorus was determined calorimetrically in spectronic (20) spectrophotometer using the method described by Trouge and Meyer (1939).

-Potassium content was determined by flame photometer according to Brown and Lilland (1946). All samples of chemical analyses were taken at the flowering start.

Experiment layout:

The design of the experiment was a split-split plot design replicated 3 times (each replicate consisted of three rows, with 5 plants / row). GA3 treatments were assigned to the main plots, where application methods were employed to the sub plot, while kristalon fertilizers treatments were devoted to the sub-sub plots. Differences among means for the effects of GA3 treatments, application methods and kristalon fertilizer levels were compared using Duncan multiple range test (Duncan, 1955) at 5% level. The interactions effect between kristalon fertilizer levels, GA3 treatments and application methods were differentiated using L.S.D. method at 5% level according to Snedecor and Cochran, 1980). 
RESULTS AND DISCUSSION

I- Vegetative growth measurements:

I-1- Plant height (cm.):

 Data in Table (1) show that, all tested concentrations of GA3 increased the plant height of Dahlia pinnata plant as compared with untreated plant (control) with superior for the highest concentration (300 ppm) as it gave 83.8 and 88.4 cm in the first and second seasons, respectively. The differences between the three methods of GA3 application were not significant in the first season, as the plants under such application methods had nearly close plant height values, while in the second season the application method of tuber soaking supported with foliage spraying (so+sp) showed its superiority in this concern. Also, the plant height of Dahlia pinnata plant was progressively increased with increasing the concentration of kristalon fertilizer, so spraying the foliage with the highest concentration (6g/L) statistically induced the tallest plant as compared with other concentrations or control in both seasons. Moreover, all combinations between kristalon fertilizer concentrations, GA3 concentrations and their methods of application succeeded in increasing the plant height of Dahlia pinnata plant in both seasons. However, the combined treatment between GA3 at 300 ppm (so+ sp) enriched with 6 g/L kristalon sprayed plants showed to be the most effective combination for producing the highest value of plant height as it recorded 93.6 and 97.0 cm in the first and second seasons, respectively. 

I-2- Diameter of branches (cm):

Data in Table (2) reveal that all treatments of GA3 statistically increased branches diameter of Dahlia pinnata plants, especially the medium concentration (200 ppm) which scored the highest value in the first season, while in the second one GA3 at 100 ppm showed its superiority in this concern. The differences between the three methods of GA3 applications did not reach level of significance in both seasons. Also, data showed that branches diameter of Dahlia pinnata plants increased progressively with increasing the concentration of kristalon fertilizer in both seasons, so the high concentration (6 g/L) gave the highest records in this concern in both seasons. Additionally, all combinations between kristalon fertilizer, GA3 and their methods of application statistically increased branches diameter of Dahlia pinnata plants. However, the highest value of branches diameter was obtained by using the combined treatment between 100 ppm GA3 tuber soaking and 6 g/L kristalon fertilizer- sprayed plants as it recorded 1.53 and 1.46 cm in the first and second seasons, respectively. 

I-3- Number of branches/plant: 

         Data in Table (2) show that, all tested treatments of GA3 increased the number of branches/plant, particularly the medium concentration (200 ppm) which induced the greatest number of branches/plant in both seasons. Moreover, tuber soaking supported with foliage spraying (so+sp) showed to be the most promising GA3 application method for producing the highest number of branches/plant in both seasons. Besides, an increase in the number of branches was observed with increasing the concentration of kristalon fertilizer, so the highest value of branches number was recorded by using the concentration of 6 g/L in both seasons. Generally, all combinations of kristalon fertilizer concentrations, GA3 concentration and their method of application caused an increase in the number of branches/plant. However, the highest number of branches/plant was obtained by using the combined treatment between GA3 at 200 ppm applied by tuber soaking method and foliage spraying with kristalon at 4 g/L as it gave 12.83 and 12.31 in the first and second seasons, respectively.

I-4- Fresh weight of foliage (g.):

         Data in Table (2) indicated that, all tested concentrations of GA3 succeeded in increasing foliage fresh weight, with superiority for the medium concentration (200 ppm). However, bulb soaking (so) or tuber soaking supported with foliage spraying (so+ sp) as a methods of application proved to give significantly heavier fresh weight of foliage/plant than spraying method with non significant differences between the two methods of application as the plants under such methods gave the same exact values. This trend was true only in the first season, while in the second one soaking + spraying method surpassed the other methods of applications. Also, data in Table (2) show that increasing kristalon fertilizer concentration progressively increased the fresh weight of foliage. Hence, 6 g/L sprayed plants statistically produced the heaviest fresh weight of foliage in both seasons. Additionally, it was observed that all combinations between kristalon fertilizer, GA3 concentrations and their methods of application statistically increased the fresh weight of foliage in both seasons. However, the heaviest fresh weight of foliage was recorded by using the combined treatment between GA3 at 200 ppm applied by tuber soaking and 4 g/L kristalon fertilizer- sprayed plants. The aforementioned results of GA3 concerning the vegetative growth measurements may be due to GA3 may cause cell elongation by the induction of enzymes that weaken the cell walls. Also, the mechanism by which gibberellins might stimulate cell elongation is that the hydrolysis of starch resulting from the production of GA3 induced (-amylase which might increase the concentration of sugars, thus raising the osmotic pressure in the cell sap so that water enters the cell and tends to stretch it (Macleod and Millar, 1962). The aforementioned results of vegetative growth measurements i.e. plant height, branches diameter, number of branches and foliage fresh weight as affected by GA3 are in parallel with those of Singh et al., (1994) on dahlia, Preeti et al., (1997) and Ved et al., (1998) on tuberose Dantuluri et al., (2002) on Lilium moculatum and Gomaa (2003) who mentioned that using GA3 at 50, 100 and 150 ppm increased the plant height, stem diameter, number of branches and foliage fresh weight of Dahlia pinnata plants. Whereas, the results of kristalon fertilizer are in parallel with those obtained by Manoly (1996) on iris, Shahin (1998) on Crinum longiflorum and Hemerocallis aurantiaca, Atta-lla and Zaghloul (2002) on iris, Youssef (2004) on Strelitizia reginae, Youssef and Goma (2007) on Iris tingitana and Abou-El-Ella (2007) showed that spraying Acanthus mollis plants with Kristalon at 2, 3 or 4 g/L and New-star fertilizer at 3, 4 or 5 g/L increased plant height, number of leaves and fresh and dry weights of leaves. 

II- Flowering growth measurements:

II-1- Flowering starts (days):
Data in Table (3) show that GA3 treatments accelerated flowering start when compared with control. However, the earliest flowering start was obtained by using the highest concentration of GA3 (300 ppm). On the other hand, using the application method of soaking + spraying showed to be the most effective one for inducing earlier flowering than the other studied methods. Also, it was observed that there was a negative relationship between the number of days required to start flowering and kristalon fertilizer concentrations. So, as the concentration of kristalon fertilizer increased the number of days required to start flowering decreased until reach to the maximum reduction at the high concentration. Moreover, all the tested combinations between treatments of kristalon fertilizer, GA3 and their application methods succeeded in decreasing the number of days required to start flowering. Generally, the lowest number of days required to start flowering was scored by using the combined treatment between GA3 at 300 ppm applied by soaking + spraying method and kristalon fertilizer at 2 g/L as it gave 102.1 and 103.5 days in the first and second seasons, respectively.
II-2- Number of flowers/plant:

Data in Table (3) reveal that, all treatments of GA3 resulted in significant increments in the number of flowers/plant and the superiority was for the medium concentration (200 ppm) in both seasons. However, the application method of soaking + spraying surpassed the other methods of application in producing the greatest number of flowers/plant in both seasons. In addition number of flowers/plant was greatly increased by using all treatments of kristalon fertilizer with superior for the high concentration. Moreover, all combinations between the treatments of kristalon fertilizer, GA3 and application methods showed remarkable increments in the number of flowers/plant. However, the combined treatments between GA3 at 200 ppm applied by soaking + spraying method and kristalon fertilizer at 6 g/L showed to be the most effective combination for producing the highest number of flowers/plant as it gave 25.8 and 27.3 flower/plant in the first and second seasons, respectively.

II-3- Length of flower pedicel (cm):

Data in Table (4) indicate that the increments of flower pedicel length were in parallel to the applied GA3 concentrations, so the highest concentration 
(6 g/L) statistically scored the longest flower pedicel as it gave 27.0 and 25.0 cm in the first and second seasons, respectively.

The differences between the studied methods of application were non-significant, as the plants under such methods of application had nearly close flower pedicel length values in both seasons. Also, all kristalon fertilizer treatments increased the length of flower pedicel over the control, especially 6 g/L kristalon fertilizer-sprayed plant. Moreover, all combinations between kristalon fertilizer, GA3 and methods of application resulted in highly increments in flower pedicel length particularly, the combined treatment between kristalon fertilizer at 6 g/L and foliage spraying with GA3 at 300 ppm as it gave 29.3 and 28.9 cm in the first and second seasons, respectively.

II-4- Diameter of flower pedicel (cm):

Data in Table (4) show that diameter of flower pedicel was improved by using GA3 treatments and the superiority was for the lowest rate (100 ppm) as it gave 0.53 and 0.59 cm in the first and second seasons, respectively. Besides, GA3 tuber soaking method approved to be the most promising method for inducing the thickest flower pedicel as compared with the rest application methods in both seasons. Also, the diameter of flower pedicel was increased with increasing the concentration of kristalon fertilizer in both seasons. Generally, all combinations between kristalon fertilizer, GA3 and methods of application greatly increased the diameter of flower pedicel, especially the combined treatment between 100 ppm GA3 – tuber soaking and 6 g/L kristalon fertilizer- sprayed plants as it gave 0.63 and 0.69 cm in the first and second seasons, respectively.

II-5- Diameter of flower head (cm):

Data in Table (5) indicate that all treatments of GA3  statistically enhanced flower head diameter of dahlia plant with superior for the medium rate in both seasons. On the other hand, GA3 tuber soaking followed by GA3 foliage spraying method (so + sp) is being the best method of application for producing the highest values of flower diameter in both seasons. In addition, the increments of flower diameter due to kristalon fertilizer were in parallel to the applied concentration, so the highest concentration (6 g/L) statistically recorded the greatest flower diameter as compared with the remained concentrations and control in both seasons. Generally, all combinations between kristalon fertilizer, GA3 and application methods statistically increased flower diameter in both seasons, with superiority for the combinations of the highest concentration of kristalon fertilizer. However, the highest values of flower diameter was scored by the combined treatment between GA3 at 200 ppm applied by soaking + spraying method and foliage spraying with kristalon fertilizer at 6 g/L which gave 14.72 and 15.11 cm in the first and second seasons, respectively.

II-6- Fresh weight of flower (g):

Data in Table (5) reveal that all tested levels of GA3 statistically succeeded in increasing the fresh weight of flower with superiority for the medium level with non-significant differences between the three methods of application in both seasons. On the other side, the fresh weight of flower is proportionally increased with increasing kristalon fertilizer level; therefore the highest level comparatively produced the heaviest fresh weight of flower in both seasons.

Additionally, the resulted combinations between kristalon fertilizer, GA3 and application methods showed that the combinations of GA3 at 200 ppm appeared to be the most effective one for producing the heaviest fresh weight. However, the highest mean values of flower fresh weight was scored by the combined treatment between GA3 200 ppm applied by soaking + spraying method and foliage spray with kristalon fertilizer at 6 g/L as it gave 47.6 and 48.5 g in the first and second seasons, respectively.

II-7- Duration of flower on plant (days):

Data in Table (6) show that all treatments of GA3 resulted in remarkable increments in the duration of flower on plant, especially 200 ppm GA3-treated plant in both seasons. The differences between the three methods of application were non significant in the first season, while in the second one the application method of soaking + spraying showed its superiority in this concern. Moreover, the duration of flower on plant was greatly increased with increasing kristalon fertilizer level till reach to the maximum increasing at 6 g/L in both seasons. However, the resulted combinations between kristalon fertilizer, GA3 and methods of application caused remarkable increments in this parameter particularly the combinations of the medium level of GA3 (200 ppm) in both seasons. In general, the highest mean values of the duration of flower on plant was gained by the combined treatment between GA3 at 200 ppm applied by soaking + spraying method and kristalon fertilizer at 6 g/L as it gave 16.37and 16.97 days in the first and second seasons, respectively.

II-8- Flower vase life (days):

Data in Table (6) indicate that flower vase life was greatly increased as a result of using GA3 treatments with superior for the medium level in both seasons. Besides, the application method of soaking + spraying proved to be the most effective treatment in recorded the highest values of flower vase life. The differences between the three methods of application did not reach to level of significance in the first season and were significant in the second one. Also, flower vase life increased as the level of kristalon fertilizer increased. Hence, 6 g/L sprayed plants statistically produced the highest value of flower vase life in both seasons. Moreover, all combinations between kristalon fertilizer, GA3 and methods of application resulted in remarkable increments in this parameter. However, the highest values of this parameter was obtained by the combined treatment between GA3  at 200 ppm applied by soaking + spraying method and kristalon fertilizer at 6 g/L as it scored 12.72 and 13.17 days in the first and second seasons, respectively. The effects of GA3 on flower growth measurements may be due to gibberellins play a role in flowering, probably it is further elaborated into florigen by the plant. Hence, gibberellins can not be the same substance as florigen but at least it may act as its precursor. The propounder of (Florigen concept) florigen but made up of two substances, namely gibberellins and anthesins. The latter are considered to be nitrogen rich compounds (Macleod and Millar, 1962).

The aforementioned results of flowering growth measurements i.e., flowering start, number of flowers,  length and diameter of flower pedicel, diameter and  fresh weight of flower, duration of flower on plant and flower vase life are in conformity with those obtained by  Dantuluri et al., (2002) and Tiwari and Singh (2002) on Lilium maculatum, Wankhede et al., (2002) on Polianthes tuberosa , Gomaa (2003) on Dahlia pinnata and Youssef (2004) who mentioned that treated Strelitzia reginae plants with GA3 at 200 or 300 ppm increased number of flowers/plant, length and diameter of flower, diameter of flower (cm), fresh weight of flower/plant, duration of flower on plant and vase life of flower as well as inducing early flowering .

The aforementioned results of kristalon fertilizer are coincided with those obtained by Barman and Pal (1993) on Polianthes tuberosa, Mukherjee et al., (1994) on gladiolus, Singh and Uma (1996) on Polianthes tuberosa and Youssef (2004) declared that treating Strelitzia reginae plants with stimufol fertilizer at 4 or 6 g/L enhancing flowering growth parameters i.e., number of days to start flowering “flowering date”, length, diameter, fresh and dry weights of flowering stalk. 
 III. Tuber growth measurements:    

Data in Table (7) indicate that all tested treatments of GA3 increased the number and fresh weight of tuberous-roots/plant with superior for the medium rate in both seasons. On the other hand, the application method of soaking + spraying showed to be the most effective one in giving the highest number and fresh weight of tuberous-roots/plant with the exception of the fresh weight of tuberous-roots /plant in the second seasons as the spraying method showed its superiority in this concern. Also, it was observed that the number and fresh weight of tuberous-roots /plant is proportionally increased with the increment of kristalon fertilizer level, therefore using the highest level significantly scored the greatest values in the number and fresh weight of tuberous-roots /plant in both seasons. However, the resulted combinations between kristalon fertilizer GA3 and application methods caused remarkable increments in these parameters. In general, the highest number and fresh weight of tuberous-roots /plant was registered by the combined treatment between GA3 at 200 ppm applied by soaking + spraying method and kristalon fertilizer at 6 g/L in both seasons.

The aforementioned results of tubers growth measurements i.e., number and fresh weight of tuberous-roots / plant, go in line with those obtained by Preeti et al., (1997) and Ved et al., (1998) on tuberose, Zaky (1988) on Strelitzia reginae, Dantuluri et al., (2002) on Lilium maculatum and Gomaa (2003) on Dahlia pinnata mentioned that using GA3 at100 or 150 ppm increased the number and fresh weight of tuberous-roots /plant.
The aforementioned results of kristalon fertilizer are in agreement with those obtained by Amarjeet et al., (1996) on Polianthes tuberosa, Preeti and Misra (1999) on gladiolus, Naglaa and Kandeel (2001) on Iris tingitana and Youssef and Goma (2007) revealed that spraying Iris tingitana plants with stimufol fertilizer at 4 or 6 g/L increased fresh and dry weights of bulbs / plant as well as number and fresh weight of bulblets / plant .
IIII- Chemical composition measurements:

Data in Tables (8&9) reveal that all the studied treatments of GA3 affected leaf N,P,K and total chlorophylls content as compared with control in both seasons. Anyhow, 200 ppm GA3 treated plants showed its superiority in producing the richest leaf N,P, and total chlorophylls content in the both seasons. While, the greatest leaf K content was obtained by 100 ppm GA3 treated plants. The differences between the three application methods were non-significant as the plants under such methods of application had nearly close leaf N, P, K and total chlorophylls content values in both seasons. In addition, leaf N, P, K and total chlorophylls content progressively increased with increasing the level of kristalon fertilizer to reach their maximum values at the highest level in both seasons. On the other side, all combinations between kristalon fertilizer, GA3 and application methods caused remarkable increments in these parameters. However, the resulted combinations of the highest level of kristalon fertilizer comparatively recorded higher values of leaf N, P, K and total chlorophylls content than the analogous ones of medium level combinations and the later ones surpassed the corresponding one of the lowest level combinations in most cases. The stimulated effect of kristalon fertilizer may be due to the role of kristalon on supplying the plants with their required nutrients for more carbohydrates and proteins production which are necessary for vegetative, flowering, bulbs growth and chemical composition of dahlia plants (Marschner, 1995).

The aforementioned results of the chemical composition measurements i.e., leaf N, P, K and total chlorophylls content are coincided with those obtained by Naglaa and Kandeel (2001) on Iris tingitana, Ataa-Alla and Zaghloul (2002) on Iris tingitana, Youssef (2004) on Strelitzia reginae, El-Sayed (2004) on Iris tingitana ,Abou-El-Ella (2007) on Acanthus mollis and Youssef and Goma (2007) showed that spraying Iris tingitana plants with stimufol fertilizer at 4 or 6 g/L significantly increased leaf N, P and K content.

The aforementioned results of GA3 contaminant with those obtained by Tawila (2000) on Polianthes tuberose, Dantuluri et al., (2002) on Lilium maculatum, Wankhede et al., (2002) on Polianthes tuberosa Tiwari and Singh (2002) on Lilium maculatum, Gomaa (2003) on Dahlia pinnata, Salama (2003) on Strelitzia reginae , Youssef and Goma (2007) on Iris tingitana and Abou El-Ella (2007) reported that spraying Acanthus mollis plants with GA3 at 100 or 200 ppm increased leaf N,P,K and total chlorophylls contents.
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الملخص العربى
تأثير المعاملة بالجبريللين وسماد الكريستالون علي النمو والإزهار
 والمحتوي الكيماوي لنبات الداليا الصيفي

أحمد سعيد محمد يوسف                      أنـور عثمـان جمعـة

قسـم  البسـاتين -  كلية الزراعـة بمشـتهر- جامعـة بنها

أجريت تجربة حقلية  خلال موسمي الزراعة 2005 & 2006 م وذلك  لدراسة تأثير معاملات الرش بالجبريللين بتركيزات (100 ، 200 , 300 جزء في المليون)  والتي تم اضافتها علي ثلاث مرات بثلاث طرق اضافة هي (نقع الدرنات – الرش علي المجموع الخضري –نقع الدرنات مع الرش علي المجموع الخضري) ومعاملات التسميد بسماد الكريستالون (سماد متكامل) بثلاث تركيزات هي (2 , 4 , 6 جرام / لتر) رشا علي النباتات ثلاث مرات  والتفاعلات المختلفة بينهما علي النمو الخضري والزهري والمحتوي الكيماوي لنباتات الداليا الصيفي. 
أظهرت النتائج المتحصل عليها ما يلي:

حسنت جميع معاملات الجبريللين وسماد الكريستالون وتفاعلاتهم المختلفة من النمو الخضري والزهري والمحتوي الكيماوي لنباتات الداليا الصيفي. كما وجد أن أكبر النباتات طولا قد تم الحصول عليها عن طريق أستخدام المعاملة المختلطة (جبريللين بتركيز 300 جزء في المليون " نقع + رش" مع الرش بسماد الكريستالون بتركيز 6 جرام/لتر) بينما تم الحصول علي أكبر عدد من الأفرع وكذلك الوزن الطازج للمجموع الخضري عن طريق أستخدام المعاملة المختلطة (الرش بالجبريللين بتركيز 200 جزء في المليون "نقع + رش" مع الرش بسماد الكيستالون بتركيز 4 جرام/لتر) في حين تم الحصول علي أكبر قطر للأفرع عند أستخدام المعاملة المختلطة ( الجبريللين بتركيز 100 جزء في المليون "نقع" مع الرش بسماد الكريستالون بتركيز 6 جرام /لتر). 

أضافة لما سبق وجد أن أسرع إزهار قد تم الحصول علية عن طريق استخدام المعاملة المختلطة (الجبريللين بتركيز 300 جزء في المليون "نقع + رش" مع الرش بسماد الكريستالون بتركيز 2 جرام /لتر). وأعطت المعاملة المختلطة (الرش بالجبريللين بتركيز 300 جزء في المليون  مع الرش بسماد الكريستالون بتركيز 6 جرام /لتر) أطول عنق زهري في حين أعطت المعاملة المختلطة (الرش بالجبريللين بتركيز 100 جزء في المليون مع الرش بسماد الكريستالون بتركيز 6 جرام /لتر) أكبر قطر لعنق الزهرة والقرص الزهري. 

بينما تم الحصول علي أكبر عدد ووزن طازج من الأزهار وأطول مدة بقاء للأزهار علي النبات وأيضا في الفازة وأكبر عدد من الدرنات وأيضا الوزن الطازج وأعلي محتوي كيماوي من N, P, K  , الكلوروفيل الكلي  في الأوراق عن طريق استخدام المعاملة المختلطة (الجبريللين بتركيز 200 جزء في المليون "نقع + رش" مع الرش بسماد الكريستالون بتركيز 6 جرام /لتر). 

وبناء علي نتائج هذة الدراسة يفضل أستخدام المعاملة المختلطة "أستخدام الجبريللين (نقع + رش) بتركيز 200 جزء في المليون مع الرش بسماد الكريستالون بتركيز 6 جرام/لتر وذلك للحصول علي نمو وإزهار جيد لنباتات الداليا الصيفي".
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