RESPONSE OF CLIVIA MINIATA PLANT TO LIGHT INTENSITY AND KINETIN TREATMENTS
By

*Youssef, A. S. M.  and ** Faten, H. M. Ismaeil 

*Horticulture, Dep. **Agriculture Botany Dep., 

Fac. of Agric., Benha University.

ABSTRACT


A two- year field experiment was carried out during two successive seasons (2006/2007 & 2007/2008) to study the effect of light intensity i.e., under full sun light conditions: more than 25000 lux. or under lathhouse conditions: 8600-9800 lux., kinetin treatments which sprayed at the concentrations of 50, 100 and 150 ppm and their combinations on the growth, flowering and chemical composition of Clivia miniata plants . Results showed that plant height, number of leaves and offsets, length, width and fresh weight of leaf was greatly increased with grown clivia plants under shade conditions as compared with those grown under full sun light conditions. Also, all tested applications of kinetin increased the studied vegetative growth traits, especially using the highest concentration. Moreover, all combinations between light intensity and kinetin caused increments in the tested vegetative growth traits. However, the highest values of vegetative growth traits were obtained by 150ppm kinetin sprayed plants grown under shade conditions. Growing clivia plants under shade conditions showed to be the most promising one in inducing the earliest flowering as compared with those grown under full sun light conditions. Likewise, 100ppm kinetin-sprayed plants induced the highest precocity in this parameter. However, 100ppm kinetin-sprayed plants grown under shade conditions recorded the lowest number of days to start flowering. Generally, the highest values of number of flower/plant, number of florets/flower, length, width and fresh weight of flower were obtained by grown clivia plants under shade conditions and sprayed with kinetin at 150ppm. The greater leaf N, P, K, total chlorophylls and total indoles contents as well as the lowest leaf total phenols content were recorded by 150ppm kinetin-sprayed plants grown under shade conditions.

Introduction

Clivia miniata is a member of Family: Amaryllidaceae, Clivia- after the Duchess of Northumberland, Lady Charlotte Clive who first cultivated and flowered the type specimen in England, miniata - colour of red lead - referring to the flowers. Clivia miniata is a clump forming perennial with dark green, strap shaped leaves which arise from a fleshy underground stem. The flowering heads of brilliant orange or red  trumpet shaped flowers appear mainly in Spring to Summer, but also sporadically at other times of the year. The rhizomes are reportedly extremely toxic as it contains small amounts of lycorine, making it poisonous,but are used medicinally for various purposes. It can be propagated by means of seed, as well as vegetatively through offsets. It should be planted in partial shade, (they are sensitive to sunlight) (Duncan, 1999). Many authors demonstrated that growth and flowering of many ornamental bulbs can easily be forced by different growth regulators among which kinins group. Kinetin is recognized by its ability to induce cell division in certain plant tissues (Cheema and Sharma, 1982). It can also overcome the apical dominance of many plants and stimulate the lateral buds to develop into an entire new plant. Kinetin can delay senescence and cause transport of many solutes from older parts of the leaves or even from older leaves into the treated zone (Salisbury and Ross, 1974). In this respect, Shahin (1998) reported that kinetin at 75 ppm increased the values of all tested vegetative and flowering growth parameters of crinum and hemerocallis plants. Youssef (2004) indicated that 200 ppm-sprayed plants improved all studied vegetative and flowering growth traits of Strelitzia reginae plants. Growth and development of many plants showed variable responses resulting from planting under different light intensity as was reported by many investigators. In this respect, Hell (1996) in a greenhouse trial, Gerbera was shaded with 0, 30, or 70% shading, he found that non shaded plants showed a significant growth depression in the form of leaves and flowers/plant when compared with those grown under 30 or 50% shade. Yih and Huang (1998) planted five Lily cultivars under 50, 60 or 70% shading, and they found that vegetative and flowering growth were enhanced as the shading percentage increased when compared with plants grown under full sun light. Salama (2003) revealed that growing Strelitzia reginae plants under shading (range from 17430-17960 lux.) improved all studied vegetative and flowering growth traits as compared with those grown under full sun light. The present work is an attempt to increase the flowers quality and productivity of this plant under full sun light or greenhouse conditions by using kinetin treatments.
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MATERIAL AND METHODS

This study was carried out at the Floriculture Nursery of the Horticulture Department, Faculty of Agriculture at Moshtohor, Benha University, during 2006/2007 and 2007/2008 seasons.

Plant material:

Clivia miniata bulbs (local variety with red flowers) at the size of 21.32 – 24.58 cm circumference, 6.12 – 6.94 cm diameter , about 312 – 321 g weight and carry about 3-4 leaves was used in this study.
Planting procedure:

On September 1st  of both seasons, the bulbs were planted in beds 180X180 cm as every bed contained 9 bulbs planted at 60X60 cm. and  the beds were located in two places i.e., full sun light to grow under more than 25000 lux. and lathhouse  to grow under 8600-9800 lux. (shade conditions), where the plants were received the treatments of kinetin. The present work included the following treatments, full sun light and shade conditions as a main plot. Each treatment of the main plot was treated with kinetin at concentrations of 50, 100 and 150 ppm three times after 60, 80 and 100 days from planting as a foliar spray.

. The soil in the experimental area was a clay loamy soil. The physical and chemical characteristics of the soil were shown in Tables (a and b). Mechanical analysis was estimated according to Jackson (1973), whereas, chemical analysis was estimated according to Black et al. (1982).
Table (a): Mechanical analysis of the experimental soil.

	Parameters
	Unit
	Seasons

	
	
	2005/2006
	2006/2007

	Coarse sand
	%
	5.48
	5.94

	Fine sand
	%
	16.97
	17.63

	Silt
	%
	26.46
	24.32

	Clay
	%
	51.09
	52.11

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


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

	Parameters
	Unit
	Seasons

	
	
	2005/2006
	2006/2007

	CaCO3
	%
	1.77
	2.00

	Organic matter
	%
	1.57
	1.98

	Available nitrogen
	%
	0.86
	0.99

	Available phosphorus
	%
	0.61
	0.67

	Available potassium
	%
	0.68
	0.75

	E.C
	ds/m
	1.43
	1.57

	pH
	--------------
	7.65
	7.71


After two months from planting the bulbs were fertilized with NPK using ammonium sulfate (20.6% N), calcium superphosphate (15.5% P2O5) and potassium sulfate (48% K2O). A mixture of the three fertilizers, with a ratio of 1 : 2 : 1 (N : P2O5 : K2O), was prepared and applied to the experimental area at the rate of 40 g/m2. Common agricultural practices (irrigation, manual weed control, . . . etc.) were carried out when needed.

Experiment layout:

The design of the experiment was a split plot design with 8 treatment (2 light intensity levels x 4 kinetin concentrations) replicated 3 times (each replicate consisted of three beds, with 9 bulbs / bed). The treatments of light intensity were assigned to the main plots, whereas kinetin treatments were employed to the sub plot. 

Data recorded:
I- Vegetative growth measurements:

plant height (cm), number of leaves and offsets / plant, length, width and fresh weight of leaf (at the beginning of flowering).
II- Flowering growth measurements:

Flowering date (number of days from planting till first floret showing color), number of flowers/plant, number of florets/flower, duration of flower on plants, length and fresh weight of flower..

III- Chemical composition determinations:

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

Total carbohydrates content was determined in dry leaf powder according to Herbert et al. (1971).
-Total chlorophylls was determined in leaf samples (mg/100g FW) by using colorimetric method (A.O.A.C, 1990)
-Total soluble indoles:

Total soluble indoles were determined using colorimetric method (A. O. A. C, 1990) using standard curve of indole acetic acid.

- Total soluble phenols: 

Total soluble phenols were determined by using folin-denis colorimetric method (A. O. A. C, 1990), a standard curve of pyrogallol.

Statistical analysis:

All data obtained in both seasons of the study were subjected to analysis of variance as a factorial experiment in split plot design. LSD method at 5% level was used to differentiate means according to Snedecor and Cochran (1989).
Results and Discussion

Effect of light intensity and kinetin treatments on vegetative growth, flowering growth and chemical composition of Clivia miniata plants:
I- Vegetative growth measurements:


Data obtained for vegetative growth measurements i.e., plant height, number of leaves, number of offsets, leaf length, leaf width and fresh weight of leaf as affected by light intensity i.e., full sun light "more than 2500 lux." or shade "under lathhouse: average between 8600-9800 lux." and kinetin treatments i.e., 0.0 ppm (control), 50 ppm, 100 ppm and 150 ppm as well as their combinations are presented in Tables (1 & 2). Data showed that grown clivia plants under shade was more effective than those grown under full sun light concerning increasing the values of plant height, number of leaves and offsets, length, width and fresh weight of leaf in both seasons. 


Concerning the effect of the tested kinetin concentrations, there was a parallel positive relationship between vegetative growth measurements and kinetin concentrations. Since, as the concentration of kinetin increased, the values of vegetative growth measurements increased until reach to the maximum increasing at the high concentration (150ppm). Therefore, 150ppm kinetin- sprayed plants statistically scored the highest values of plant height, number of leaves, number of offsets, leaf length, leaf width and leaf fresh weight when compared with untreated plants "control" in both seasons. As for the interaction between light intensity and kinetin treatments, it was obvious that all resulted combinations succeeded in increasing the values of vegetative growth measurements as compared with control in both seasons. Generally, the highest values of plant height, number of leaves, number of offsets, leaf length, leaf width and leaf fresh weight were recorded by 150ppm kinetin- treated plants grown under shade when compared with the other treatments and control in the first and second seasons. 

These results might be due to the role of kinetin on promoting protein synthesis, increasing cell division and enlargement (Cheema and Sharma, 1982). Moreover,  These results might be explained according to the role of kinetin on promoting proteins, soluble and non-soluble sugars synthesis, or may be due to the ability of kinetin for making the treated area to act as a sink in which nutrients from other parts of the plant are drawn (Salisbury and Ross, 1974).

The aforementioned results of kinetin are in conformity with those attained by Runkova (1985) on Dhalia pinnata, Criley (1988) on Strelitzia, Alpinia and Heliconia, Auda (1992) on Hippeastrum vittatum, Maximoos (1993) on Gerbera jamesonii and Youssef (2004) who indicated that sprayed Strelitzia reginae plants with kinetin at 100 and 200 ppm increased number of leaves and offsets/plants, the length and thickness of leaf petiole and their fresh and dry weights. The abovementioned results of light intensity are in harmony with those attained by Hell (1996) on Gerbera plant , Yih and Huang (1998) on five Lily cultivars  and Salama (2003) who revealed that growing Strelitzia reginae plants under shading (range from 17430-17960 lux.) improved all studied vegetative growth traits i.e., number of leaves and offsets, fresh and dry weights of leaves as compared with those grown under full sun light. 
II- Flowering growth measurements:


Data of the time in which the first floret showed color as an indicator of flowering date in days determined from the beginning of planting date, September 1st, in the two seasons, are shown in Table (3). Data revealed that grown clivia plants under shade conditions approved to be the most promising one in inducing the earliest flowering when compared with those grown under full sun light conditions. 

Regarding the effect of kinetin concentrations, it was observed that all tested applications of kinetin statistically decreased the number of days required to start flowering, especially using the medium concentration (100ppm), followed in descending order by using the highest concentration (150 ppm) and finally the lowest concentration (50 ppm) as compared with control in both seasons. As for the interaction effect between light intensity and kinetin treatments, it was found that all tested combinations succeeded in advancing flowering date when compared with control in both seasons. However, the earliest flowering date of clivia plants was scored by 100ppm kinetin-sprayed plants grown under shade conditions as compared with control and the rest treatments in both seasons. With respect to number of flowers/plants, number of florets/flower, duration of flower on plant, flower length and flower fresh weight, data in Tables (3 & 4) showed that grown clivia plants under shade conditions was more effective than those grown under full sun light conditions concerning increasing the values of number of flowers/plant, number of florets/flower, duration of flower on plant, flower length and flower fresh weight in both seasons. 


Referring to the effect of kinetin concentrations, data in Tables (3&4) indicated that all tested concentrations of kinetin succeeded to improve flowering growth measurements. The improvements of flowering growth were in parallel to the tested kinetin concentrations, so the highest values of flowering growth measurements were recorded by using the highest kinetin concentration, followed descendingly by using the medium concentration. Concerning the interaction effect between light intensity and kinetin treatments, data in Tables (3 & 4) revealed that all resulted combinations caused an increases in flowering growth measurements.


In general, 150 ppm kinetin- sprayed plants grown under shade conditions showed to be the most effective treatment for inducing the greatest values of number of flowers/plant, number of florets/flower, duration of flower on plant, flower length and flower fresh weight in both seasons. These results might be explained according to the role of kinetin on promoting proteins synthesis, soluble and non-soluble sugars synthesis, or may be due to the ability of kinetin for making the treated area to act as a sink into which nutrients from other parts of the plant are drawn. Additionally, These results may explain the role of cytokinins on promoting proteins and pigments synthesis and their ability to delay senescence and withdraw sugars and other solutes from older parts of a plant to the new organs (Salisbury and Ross, 1974). In the same line Leopol and Kawase (1964) stated that cytokinins stimulate the movement of sugars, starch, amino acids and many other solutes from mature organs to primary tissues of other ones. Furthermore, may be due to the role of kinetin on increasing the promoters in the plant tissues at the expense of the inhibitors to induce flowering. The abovementioned results of kinetin are in harmony with those attained by Runkova (1985) on Helenium sp and Dahlia pinnata, Tjia (1986) on Zantedeschia elliotiana, Nabih and Sakr (1991) on Freesia, Auda (1992) on Hippeastrum vittatum, Maximoos (1993) on Gerbera jamesonii, Khalafalla et al., (1995) on Dahlia pinnata; Also, Shahin (1998) mentioned that treated Crinum and Hemerocallis plants with kinetin at 50 and 75 ppm significantly increased the number of flower, length and thickness of flower stalk as well as their fresh and dry weights. The aforementioned results of light intensity are in conformity with those obtained by Hell (1996) on Gerbera plant , Yih and Huang (1998) on five Lily cultivars  and Salama (2003) who reported that grown Strelitzia reginae plants under shading (range from 17430-17960 lux.) increased the number, length, fresh and dry weights of flowers/plant as compared with those grown under full sun light. 
III- Chemical composition determinations:

Data in Tables (5&6) showed that grown Clivia plants under shade conditions was greatly effective than those grown under full sun light regarding increasing leaf N, P, K, total chlorophylls and total indoles. On the contrary , grown clivia plants under shade conditions was more effective than those grown in full sun light in decreasing leaf total phenols content in both seasons. Moreover, leaf N, P, K, Total chlorophylls and total indoles content (%) progressively increased with increasing the concentration of kinetin to reach their maximum values at the highest concentration in both seasons. On the reverse, all tested applications of kinetin decreased leaf total phenols content (%). The decreases in leaf total phenols content were in parallel to the increasing of kinetin concentration in both seasons.
So, the lowest leaf total phenols content (%) was recorded by using the highest concentration of kinetin in both seasons. As for the interaction effect between light intensity and kinetin treatments, it was obvious from Tables (5&6) that all resulted combinations succeeded in increasing leaf N, P, K, total chlorophylls and total indoles contents. On the opposite, all tested combinations of light intensity and kinetin treatments decreased leaf total phenols content (%) in both seasons.
In general, the highest leaf N, P, K, total chlorophylls and total indoles contents (%) as well as the lowest leaf total phenols content(%) were obtained by 150ppm kinetin-sprayed plants grown under lath house conditions in both seasons.
These results may explain the role of cytokinins on promoting proteins and pigments synthesis and their ability to delay senescence and withdraw sugars and other solutes from older parts of a plant to the new organs (Salisbury and Ross, 1974). In the same line Leopol and Kawase (1964) stated that cytokinins stimulate the movement of sugars, starch, amino acids and many other solutes from mature organs to primary tissues of other ones. Furthermore, it may be due to the role of kinetin on increasing the growth promoters in the plant tissues at the expense of the inhibitors. In this concern, Kenneth (1979) reported that total control of plant growth is vested not in a single hormonal type – that of auxin – but is shared by several specially auxins, cytokinins, gibberellins and ethylene and this further subjected to namely the phenols, flavons and absicsic acid. The aforementioned results of kinetin are in conformity with those obtained by Awad et al., (1980) on Gladiolus communis, Fikry (1983) on Chrysanthemum morifolium, Al-Moulla (1989) on Croton, Maximoos (1993) on Gerbera jamesonii , Shahin (1998) on Crinum and Hemerocallis plants. Also, Youssef (2004) revealed that spraying Strelitzia reginae plants with kinetin at 100 and 200 ppm significantly increased leaf N, P, K, total chlorophylls and total indoles contents, but it decreased leaf total phenols content. The abovementioned results of light intensity are in harmony with those attained by Hell (1996) on Gerbera plant , Yih and Huang (1998) on five Lily cultivars  and Salama (2003) indicated that grown Strelitzia reginae plants under shading (range from 17430-17960 lux.) increased leaf N, P, K, and total chlorophylls contents as compared with those grown under full sun light. 

Conclusively, in order to produce early flowered Clivia miniata plants with higher flowers number, longer flower stalk and higher number of florets/flower, it is preferable to grow the plants under shade conditions and sprayed with kinetin at 100 or 150 ppm . Additionally, the plants that grown under full sun light condition could give the previously mentioned prospective traits when enriched with kinetin treatments .
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استجابة نباتات الكليفيا للكثافة الضوئية ومعاملات الكينتين 

أحمد سعيد محمد يوسف* ، فاتن حسن محمود إسماعيل **
* قسم البساتين
** قسم النبات الزراعي

كلية الزراعة – جامعة بنها

الملخص العربي

أجريت تجربتين حقليتين خلال موسمي 2006/2007 ، 2007/2008 وذلك بمزرعة الزينة بقسم البساتين – كلية الزراعة – جامعة بنها. وذلك لدراسة تأثير كل من الكثافة الضوئية (النمو تحت ظروف الصوبة الخشبية: 8600 – 9800 لوكس والنمو تحت ظروف الحقل المفتوح: أكبر من 25000 لوكس) والكينتين بتركيزات 50 ، 100 ، 150 جزء في المليون وتفاعلاتهم علي نمو وإزهار والمحتوي الكيماوي لنبات الكليفيا.


أوضحت النتائج أن نمو نباتات الكليفيا تحت ظروف الصوبة الخشبية "التظليل" قد أعطت أكبر زيادة في طول النبات وعدد الأوراق والخلف/نبات ، عرض وطول والوزن الطازج للورقة وذلك عند المقارنة بالنباتات النامية تحت ظروف الحقل المفتوح "ضوء الشمس الكامل". أدت جميع تركيزات الكينتين وخاصة التركيز العالى (150 جزء في المليون) إلي زيادة قياسات النمو الخضري. وجد أن جميع التفاعلات بني مستويات الكثافة الضوئية وتركيزات الكينتين قد أدت إلي زيادة قيم قياسات النمو الخضري عند المقارنة بالكنترول. وجد أن نمو نباتات الكليفيا تحت ظروف التظليل قد أعطت إزهار مبكر عند المقارنة بالنمو تحت ظروف الحقل المفتوح. أعطي التركيز المتوسط في الكينتين (100 جزء في المليون" أسرع إزهار عند المقارنة بباقى التركيزات والكنترول. تم الحصول علي أكبر تبكير في الإزهار عند رش نباتات الكليفيا النامية تحت ظروف التظليل بالكينتين بتركيز 100 جزء في المليون. وجد أن رش نباتات الكليفيا النامية تحت ظروف التظليل بالكينتين بتركيز 150 جزء في المليون قد أ‘طي أكبر القياسات بالنسبة لعدد الأزهار /نبات، عدد الزهيرات،/زهرة ، طول والوزن الطازج للأزهار. كما وجد أن أكبر محتوي للأوراق من النيتروجين ، البوتاسيوم ، الفوسفور ، الكلورفيل الكلى والأندولات الكلية وكذلك أقل محتوي للأوراق من الفينولات الكلية  تم الحصول عليه عن طريق رش نباتات الكليفيا النامية تحت ظروف التظليل بالكينتين بتركيز 150 جزء في المليون.
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