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ABSTRACT

The present investigation was c¢arried out during two seasons of 1997/1998 and
1998/1999 at EI-Baramon Ornamentai Research Station and Laboratory of Veget. and
Flor. Dept., Fac. of Agric., Mansoura Univ. The objective of this research aimed to
study the effect of Super grow fertilizer at levels of 0.0, 0.3. 0.6 and 0.9 g/plant added
once every week, irrigation with amounts of water once per 3 days at the levels of 150,
300, 450 and 600 mi/plant and their interactions on the vegetative and roct growth,
flowering and chemical composition of poinsettia plants.

The obtained results indicated that Super Grow fertilizer at 0.9 g/plant
significantly increased plant height, number of leaves, dry weight of vegetative parts
and roots, diameter of flowers, number of bracts and percentages of nitrogen,
phosphorus and potassium in the feaves over control and the other treatments in both
seasons.

In addition increments in plant height, number of leaves, dry weight of
vegetative parts, diameter of flowers, number of bracts and potassium % in the leaves
were achieved with irrigation level at 450 mi/plant. Data revealed also that increasing
the levet of irrigation to 600 ml/plant resulted significantly increased dry weight of roots
and phosphorus % in the leaves over the other treatments in both seasons.

Concerning the interaction between the fertilization and irrigation treatments,
the obtained results indicated that application of the fertilizer at 0.9 g/plant combined
with the irrigation leve! at 450 mi/plant significantly increase vegetative and roots parts
as well as flowers measurements, as well as the phosphorus and potassiurn % in the
leaves over the other treatments in both seasons.

The obtained results revealed the superiority of the treatment of applying Super
Grow fertilizer at 0.9 g/plant once every week combined with irrigation level at 450
mi/plant once per 3 days weekly to obtain the best vegetative growth and flowering
characteristics of peinsettia plants.

INTRODUCTION

Poinsettia (Euphorbia pulcherrima, Willd} Fam-Euphorbiaceae is one of
the most popular flowering pot plants elsewhere in the world, in Egypt,
poinsettia plant is usually used as a flowering shrub in gardens in late fall and
winter seasons. The plants show huge vegetation depending on genetic
characters and prevailing conditions throughout summer and autumn.

Many experiments were conducted with various fertilizer regimes on
poinsettia to determine the optimum one for maximum yields under various
circumstances and correlate fertilization practices with nutrients content of the
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foliage which may affect the subsequent beneficial effect on extending the
vase-life of flowers,

The water supply of ornamental plants during cultivation is of great
importance. Water should be applied in accordance with the conditions of
plant growth (Hartge and Wiebe, 1977). The amount of water given to the
substrate enables rooting of the cuttings and promotes the growth of the
plants (Orton, 1979 and Witt, 1979).

The main objective of this investigation aimed to study the effects of
fertilization, irrigation levels and their interactions on the vegetative growth,
flowering characters and chemical compaosition of poinsettia plants.

MATERIALS AND METHODS

The present investigation was carried out during 1997/98 and
1998/99 seascons in El-Baramon Ormamental Research Station and the
Experimental Station, Faculty of Agriculture, Mansoura University, Egypt.

Mechanical and chemical analyses of the used medium were carried
out before planting in the two seasons. The chemical analysis of the soil (in
water extract 1:2) was according to methods of Black (1965) and Page (1982)
as recorded in Table (1).

Tabile (1): Mechanical and chemical analysis of the used experimental
medium during 1287/98 and 1998/99 seasons.

P i Values Values
roperties 1997/98 1998/99
Mechanical analysis (%) :
Clay 49.13 49.06
Silt 25.88 25.65
Fine sand 21.47 22.05
Coarse sand 163 2.2
Organic matter 1.89 1.03
Chemical analysis
Total nitrogen {ppm) 0.137 0.144
Available phosphorus (ppm) 7.950 8.750
Potassium (ppm) 229.00 243.00
pH 8.02 8.14
CaCQ; (%) 2.80 2.75

The fertilizer examined was a commercial fertilizer (Super Grow) as a
solution in irrigation water of which four concentrations were tested. The
fertilizer consists of:

1. Macro elements: N(20%), P, Os (20%) and KO (20%).
2. Micro elements: Zn (0.15%), Fe (0.15%), Mg (0.5%), Mn{0.5%), Ca
(0.05%), Cu (0.5%), Mo (0.005%), B (0.02%) and S (0.2%).
A Local variety of poinsettia (Euphorbia pulcherrima, Willd), Fam-
Euphorbiaceae was used in this study. Uniform rooted cuttings (about 1.0 em
thickness and 15 — 20 cm length) were planted in plastic hags (25 cm
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diameter and 35 c¢m length), filled with a mixture of soil and sand (2:1 vlv) on
February first, 1997 and 1998. The experiment started on March 234 1997
and 1998 in the two seasons, the rooted plants (cne/plastic bag) were
pinched once leaving five leaves and treated with the fertilizer at 0.0, 0.3, 0.6
and 0.9 g/ plant, added weekly as a solution starting seven days after planting
date. Irrigation leveis were 150.0, 300.0, 450.0 and 600.0 ml/plant every 3
days atone or combined with fertilizer as follows:

1. Control fertilization (Super Grow) at zero g/plant + 150, 300, 450 and

600 mi water/plant.

2. Super Grow at 0.3 g/plant + 150, 300, 450, and 600 ml water/plant.

3. Super Grow at 0.6 g/plant + 150, 300, 450, and 600 ml water/plant.

4. Super Grow at 0.9 g/plant + 150, 300, 450 and 600 m! water/plant.

Data were recorded on December 252 (at flowering time) for both
seasons. The following characters were determined: plant height (cm),
number of leaves/plant, vegetative parts and roots dry weights (g). In
addition, number and diameter of flowers (cm) and number of bracts/flower
were evaluated. For chemica! analysis, samples of leaves were taken for N,
P and K determination at the beginning of blooming time. Leaves were dried
at 70°C and ground and stored in tight bottles and were subsequently
anaiyzed for N, P and K according to the following methods:

Nitrogen content was determined following Micro-Kjeldahl's method as
described by Black (1965). Phosphorus was colorimetrically determined
using the hydroquinone method as described by Snell and Snell (1967).
Potassium was photometrically estimated as described by Brown and Lilliand
(1946).

All data were statistically analyzed according to the technique of
analysis of variance (ANOVA) for the factorial experiment in randomized
complete block design. The least significant difference (.SD} method was
used to compare the differences between treatment means at 5% levei
probability as published by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Vegetative growth and roots characters:

Data in Table (2) showed that the fertiized plants were significantly
taller than control plants in both seasons. The tallest plants (136.29 and
148.50 cm) resulted from treating with fertilizer at 0.9 g/plant in the first and
second seasons, respectively. These results were in agreement with those
obtained by Scott ef al. (1984) on poinsettia who found that the plant height
was increased as fertilizer rates were increased. In addition, Dale et al,
(1991) reported that peinsettia plants supplied with no N showed little growth.

Concerning the irrigation levels, the data in the same Table showed
that irrigation level at 450 ml/ plant produced the taliest plants (114.71 and
127.71 cm) in the first and second seasons, respectively. These resuits were
in agreement with the results obtained by Rober and Horn (1893) on
poinsettia, since they stated that there was a close correlation between
continuos or intermittent watering and the plant height. Vegetative growth was
increased with increasing amounts of water administrated, while reduced
amounts of water reduced growth.
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As regard to the interaction between fertilization and irrigation, the data
in Table (3) showed that there were significant differences between the most
of treatments. However, the tallest plants (140.67 and 157.23 ¢m) resulted
from treating with 0.9 g/plant fertilizer combined with irrigation level at 450
mi/plant in the first and second seasons, respectively. These results were in
agreement with those obtained by Criley and Parvin (1978) who reported that
poinsettia plant height was greater for the combinations of liquid feed than for
given water only.

Data presented in Table (2) showed also, significant increases in
number of leaves of plants treated with any fertilizer level over control plants
in both seasons. The highest number of leaves (123.12 and 126.05 leaves)
was produced from treated plants with 0.9 g/plant in both seasons,
respectively. In this concern Farnham {1936) stated that poinsettia grown at
high fertility level kept their leaves longer than plants grown at low fertility.
This effect could be atiributed to retardation of leaves abscission due to
fertilization treatment. In addition, the data showed that using irrigation level
at 450 ml/plant produced the highest number of ieaves {112.88 and 115.84
leaves) in both seasons, respectively, when compared with the irrigation level
at 150 mi/plant.

Dealing with the interaction between fertilization and lrrigation
treatments, the data in Table (3) showed that there were significant
differences between the most treatments. The highest number of leaves
(124.92 and 127.8 leaves) resulted from treated plants with 0.8 g/plant and
irrigated with 450 ml / plant in the first and second seasons, respectively.

Data presented in Table (2) clearly showed that, plants treated with 0.9
gfplant had significantly more dry weight (127.25 and 128.37 g) comparing
vith other doses in both seasons, respectively. These results were in
agreement with those obtained by Hamza (1972) who found that the higher
level of fertilizers increased the dry weight of vegetative parts of carnation and
Holcomb (1982) who stated that dry weight was increased by increasing the
rate of fertilization while, the least values in this respect resulted from non-
fertilized plants.

From the same Table, data showed that, dry weight of poinsettia plants
was increased with increasing water amounts but to a limited extent. The
highest dry weights {100.85 and 105.36 g) resulted from plants irrigated with
450 ml/plant comparing with the least amount of water in both seasons,
respectively. These results were in agreement with those obtained by
Morvant et al. (1998) since they found that poinsettia plants irrigated daily
produced the greatest total dry mass.

Concerning the interaction between fertilization and imrigation
treatments, data in Table (3) showed that the highest dry weight resulted from
treating with 0.9 g/plant and irrigation with 450 mi/plant, while the lowest dry
weight of vegetative growth {52.56 and 61.15 g) resulted from plants receiving
the lowest quantity of water and non fertiized in the two seasons,
respectively.
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Table (2) Effect of different fertilization and irrigation levels on pfant height (cm), number of leaves /plant, dry

weight of vegetative parts and roots (g) of poinsettia during 1997/98 and 1998/99 seasons .
Characters Plant height (cm) Number of leaves/plant | oY we:gpl;trtt;flvgggotaﬂﬁ Dry weight of roots (g)
Firsiseason| Second |[Firstseason| Second |Firstseason| Second |Firsi season| Second
Treatments 1997/98 season 1997/98 $eason 1997/98 season 1997/98 season
1998/99 1988/99 1998/99 1998/99
Buper Grow fertilizer {g/plant).
0.0 76.61 82.92 82.98 85.85 65.91 70.41 25.91 27.50
0.3 109.58 122.50 109,97 113.23 81.95 B8.85 39.74 34.88
0.6 124.73 135.72 116 80 119.65 102.33 111.36 35.99 37.88
0.9 136.29 148.50 123.12 126.05 127.25 129.37 40.08 42.11
LSD at5% 1.66 1.44 1.64 170 1.45 1.77 0.75 0.95
lrrigation Levels (mlipiant)
15 108.30 118.87 101.27 104.18 84 .44 92.24 30.61 3266
300 112.99 126.01 108.51 111.31 92.74 101.64 33.17 35.33
450 ‘ 114.71 127.71 112,88 - 115.84 100.65 105.36 35,09 36.75
600 111.41 117.05 110.20 113.04 90.62 100.75 35.83 37.62
LSD at5% 1.66 1.44 1.64 1.70 1.45 1.77 075 0.95

Table (3) Effect of the interaction between fertilization and irrigation levels on plant height {(cm), number of leaves/plant, dry

weight of vegetative parts and roots (g) of poinsettia during 1997/98 and 1998/99 seasons.
Characters Plant height L Number of leaves/ Dry weight of vegetative parts]  Dry welght of roots ™ (g}
(cm} _plant )]
Super Grow fertiizer (o/plant )

Treatments 00 63 | 06 | 09 | 00 | 03 | 06 | 0.6 | 0.0 | 0.3 | 06 J 09 | 00 | 0.3 | 0.6 | 0.9
Irrigation levels First season (1997 7 98)
(ml/ptant):
150 72.311103.61[124.021132.541 6154 1103.80{116.70[123.07152567] 72.85 | 8286 T11057] 1882 3150 | 34.03 | 38.19
300 79.03[111.61(128.10{133.25| 84.82 [101.47|115.52{123.22| 67.00 | 82.21 |} 96.90 | 124.96( 25.26 | 32.48 | 35.33 | 39.63
450 B3.19(111.76]125.16 | 140.67 | 83.80 {113.32|119.47|124.92| 76.47 | 84.87 |107.54[134.95( 29.39 | 33.12 | 36.88 | 40.57
600 71.93)111.36)121.661138.72; 91.75 1112.271115.50|121.27) 67.63 | 87.86 |112.02)129.69) 30.17 | 33.87 | 37.74 | 41.53
L.5.D.at 5% 3.34 327 -.89 1.50
Irrigation  levels “Second season {1998799)
{(ml/plant):
150 78.851118.96[131.957145.711 6436 {106 88[119.65[12585[ 6115 [ 82.93 [ 9879 [126.10] 2084 | 3351 [ 36.06 | 40.22
00 84.821128.58)138.011148.031 87.88 [112.83]118.38(126.15] 73.53 | 88.66 |115.19[129.19| 27.29 | 34.87 | 37.47 | 41.69
450 88.95|120.921143.71)157.23] 96.70 |116.68|122.20|127.80| 77.28 | 92.91 [116.31]|134.92| 29.92 | 35.62 | 38.48 | 4299
600 74.431121.521125.19[143.021 94.46 |116.53/118.38]124.40| 69.68 | 90.92 1115.16]127.26| 31.95 | 35.52 | 39.51 | 43.54
L35 at5% 27 3.41 3.54 1
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The data in Table (2) showed that the heaviest dry weights of roots
(40.08 and 42.11g) resulted from treated piants with 0.9 g/plant in the first and
second seasons, respectively. This result may be due to the largest
vegetative growth as aforementioned. These results were in agreement with
results obtained by Gad (1987) who stated that the high level of fertilization
resulted in significant increase in dry weight of roots of poinsettia plants.

Applying the highest irrigation level at 600 mi/plant induced significant
increase in dry weight of roots {35.83 and 37.63 g} as compared with other
treatments in both seasons, respectively as observed in Table (2).

Regarding the interaction between fertilization and irrigation, data in
Table (3) showed differences between the different treatments. However, the
heaviest dry weight of roots (41.53 and 43.54 g) resulted from treated plants
with 0.9 g/plant and irrigated with 600 mi/ plant in the first and second
seasons respectively.

Flowering characters:

Data in Table (4) showed that, fertilization and irrigation treatments
had non significant effect on number of flowers when the effect of each was
analyzed alone during the two seasons. - These results might be due to the
negative effect of treatments on branching and it is known that flowers
develop on the top of each induced branch.

Table (4): Effect of different fertilization and irrigation levels on number
of flowers/plant, flower diameter (cm) and number of bracts /
flower of poinsettia plant during 1997/98 and 1998/99 seasons.

Characters Number of Flower diameter Number of
flowers/plant cim bracts/flower
First Second First econd First econd
season season |season; season | season | season
Treatments 1997/98 1998/99 [1997/98| 1998/99 | 1997/98 | 1998 /99
Super Grow fertllizer (g/plant):
0.0 4.96 5.27 13.26 14.08 11.84 13.93
0.3 5.00 5.62 15.11 16,35 13.65 15.69
0.6 534 5.81 18.66 20.43 14.20 16.25
0.9 5.36 5.07 19.05 21.84 16.06 18.05
L.§S.D.at5% N.S N.S 0.74 Q.44 0.67 0.71
Irrigation levels {ml/plant)
150 5.29 528 15.28 17.32 12.33 15.03
300 5.00 5.53 16.79 18.04 13.44 15.50
450 523 579 17.25 18.21 15.27 17.31
600 5.00 5.64 16.76 18.15 14.11 16.08
L.S.D.at5% N.S N.S 0.74 0.44 0.67 0.71

Regarding the interaction, data in Table (5) showed that, the treated
plants with fertilizer at 0.9 g/plant and irrigated with 450 ml/ plant resulted in
the highest number of flowers (5.87 and 6.00 flower in the first and second
seasons, respectively). These results coincided with the results obtained by
Criley and Parvin (1978) on poinsettia who showed that the number of
branches was greater for combinations of liquid feed and osmocote than for
those given water alone.
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The data in Table (4) showed that, the widest flower diameter (19.05
and 21.84 cm) resulted from plants treated with the highest fertilization level at
0.9 g/plant. These resuits were in accordance with the results obtained by
Boodley (1977) who found that satisfactory bract diameter of poinsettia plants
results from examined 3 fertilizer rates.

Also, data in the same Table showed that irrigation level at 450 mi/plant
produced significantly the largest flower diameter of poinsettia plants when
compared with irrigating at 150 ml/plant in the two seasons. This may be due
to that watering will avoid accumulation of fertilizer and soluble salts injury to
roots through removing salts excess.

Concerning the interaction, it was observed from the data indicated in
Table (5) that the fertilization with 0.9 g/plant combined with irrigation level at
450 mi/plant gave the largest flower diameter. _

Regarding number of bracts per flower, it was clear from data
presented in Table (4) that the highest number of bracts (16.06 and 18.05
bracts) resulted from plants, which received 0.9 g/plant in both seasons,
respectively. These results coincided with those of Scott et al. (1984) since
they stated that poinsettia plants fertilized with 14.0 N, 6.1 P and 11.6 K and
had the least bract loss.

Dealing with the effect of irrigation levels, data in the same Table
showed that irrigation with 450 ml/plant produced the highest number of
bracts (15.27 and 17.31 bracts in both seasons, respectively).

For the effect of the interactions, it was observed that, the largest
number of bracts (17.38 and 19.42 bracts) resulted from treated plants with
the fertilizer at 0.9 g/ plant plus irrigation at 450 mi/plant in both seasons,
respectively as gbserved in Table (5).

N, P and K%:

The data in Table {6) showed that using the different treatments of
fertilization and irrigation resulted in differences in N percentages in the
leaves. However, the highest values of N percentage (2.83 and 3.07%) were
achieved in fertilized plants with 0.9 g/plant and irrigated with 450 ml/plant
when compared with the other treatments in both seasons, respectively.
These results were compatible with the results obtained by Hendricks and
Scharpf (1983) since they found that the N percentage in poinsettia plants
was greatly increased as the NPK level of fertilizer increased. In addition,
Wright et al. (1990) reported that N content in plants was increased by
fertilization treatments. It is well known that poinsettia requires high levels of
nitrogen, however soil fertility must be controlled.

The data of phosphorus percentage in the same Table showed that
treated plants with fertilizer at 0.9 g/plant and irrigated with 450 mi/plant had
the highest phosphorus percentage (0.66 and 0.69%) when compared with
the other treatments in both seasons, respectively. These results were in
accordance with the results obtained by Gad (1987) who stated that the
poinsettia leaf percentage of phosphorus was increased by fertilization
comparing to unfertilized plants.

Moreover, the highest potassium percentages (2.67 and 2.00%)
resulted from treated plants with fertilizer at 0.9 g/plant and irrigated with 450
ml/plant in the first and second seascns, respectively.
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Table (5): Effect of interaction between different fertilization and irrigation levels on number of flowers/plant, flower
diameter (cm) and number of bracts.'flower o %insettla plant durmg 1997!98 and 1998/99 seasons.

Characters Number of flowersiplant Tower dlameter Number of bracts/flower
Super Grow fertiliz plant)

Treatments 00 | 03 7 06 | 09 T 00 [ 0.3 0. 5 09 | 00 J 03 | 06 | 09
[irrigation levels (miiplant) First season {1997/98)
150 318 | 363 419 4.47 11.55 13.81 18.66 17.08 11.01 12.20 12.03 13.39
300 331 | 425 4.89 5.77 13.56 14.72 19.24 18.63 11.77 13.29 1561 15.08
450 381 | 465 5.1% 5.87 14.71 15.79 19.62 21.91 12.00 14.39 12.27 17.58
500 375 | 454 4.92 549 15.91 16.16 17.12 18.57 12.55 14.60 12.88 16.39
L. 5.D.at5% 018 0.48 1.33
irrigation levais {mi/plant) Second season {1995/99) .
150 419 | 484 4.93 523 13.01 15.25 20.30 20.74 13.22 14.34 15.07 1550
300 420 | 501 5.27 5.44 15.57 16.38 20.98 22.01 12.83 15.33 15.66 17.19
450 465 | 525 5238 6.00 1227 17.15 21.28 2212 14.08 16.44 17.32 19.42
|eoo 470 | 404 511 5.19 15.46 16.63 1917 22.01 14.59 16 62 14.97 18.11
LS. D. at 5% 0.20 0.87 1.41

Table (6) Effect of interaction between different fertilization and irrigation levels on percentages of nitrogen,
phosphorus and potassium % of poinsettia leaves during 1997/98 and 1998/99 seasons.

Characters Nitrogen percentage (%) | Phosphorus percent age (%) [ Potassium percentage (%)
Super Grow _fertilizer (g/plant )

TW 00] 03 J06] 00 [ 00 ] 03 | 06 | 09 | 00 | 03 | 06 | 09
lrrigation levels {mi/plant) First season {1997/98)

150 249|289 (2.78( 2.72 | 0.20 0.34 0.48 0.49 1.61 1.70 1.76 1.86
300 248|267 [269| 274 | 0.21 0.36 0.50 0.64 1.63 1.66 1.79 1.90
450 246|265 {270 283 | 0.19 0.38 0.51 0.66 1.49 1.73 1.83 2.67
600 250264 |273| 2.74 | 0.22 0.41 0.56 0.63 1.52 1.81 1.82 2.00
Irrigation levels (mi/plant) Second season (1998/99

150 251|267 )283] 3.06 | 0.29 0.31 0.50 0.49 1.67 1.75 1.84 1.92
300 256|268 1284 305 | 023 0.39 0.53 0.69 1.68 1.76 1.86 1.99
450 2581267 [295] 3.07 | 0.23 0.41 0.53 0.69 1.70 1.80 1.88 2.00
600 255(268 |296] 298 | 0.28 0.44 0.56 0.64 1.85 1.79 1.80 1.97
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The increases were in-agreement with the findings of Morton and Boodley
(1969) on Chrysanthemum morifolium using urea or complete fertilizer and
Gad (1987) who fertilized poinsettia with NPK and reported that fertilization
treatments increased poinsettia leaf content of potassium.

Hence, the main goal in this work is the production of flowers with high
quality. ltis a matter importance and advisable to be fertilized poinsettia piant
with Super Grow 0.9 g/plant weekly and irrigated with 450 mi/plant (every 3
days).

REFERENCES

Black, C.A. (1965). Methods of Soil Analysis. Part [. Physical and
Mineralogical Properties. A.S.A. Madison. Wiss, USA.

Boodley, JW. (1977). Some effects of three trace elements fertilizer on the
growth of nine cuitivars of poinsettias. Indus. Bull. No. 89, 3-4 and 7-8,
USA.

Brown, J.D. and D. Lilliand (1946). " Rapid determination of potassium and
sodium in plant material and soil extracts by flame photornetry ". Proc.
Amer. Soc. Hort. Sci., 48: 341-346.

Criley, R.AA. and P. E. Parvin (1978). Effect of nutrient regimes and minor
elements on the growth and tissue compaosition of poinsettia cultivars in
soilless media. Depart. Paper, College of Tropical Agriculture, Hawaii
Univ. (No. §3). (C.F. Hort. Abst., Vol. 50 (12) No, 9334; 198Q).

Dale, M.E.; E.T. Paparozzi and W.W. Stroup (1981). Nitrogen sulfar
interaction in poinsettia. J. Plant Nutr. New York, N.Y Marcel Dekker,
14 (9). 939 - g52.

Farnham, R.B. (1936). Results of studies with poinsettia grown in sand.
Florist Review, 78(2007); 19 - 20.

Gad, E.A. (1887). Physiological studies on the growth and flowering of
poinsettia. Ph.D. Thesis, Fac. Agric. , Mansoura Unive.

Gomez, KA. and A.A. Gomez (1984). Statistical Procedures for Agricultural
Research. John Wiley and Sons , Inc., New York .

Hamza, M.A. (1972). The effects of some ecological factors on the growth
and flowering of carnation. Ph.D. Thesis, Fac.of Agric.,Ain-Shams Univ.

Hartge, K.H. and H.J. Weibe (1977). Der wasserzustand von pflanze und
Boden, Sein EinfluB auf die Ertragsbildung und seine Bestimmung .
Gartenbauwissenschft 2/1977. S. 71-76.

Hendricks, L. and H.C. Scharpf (1983). Liquid feeding of poinsettia. Optimal -’

nutrient supply in different phases of development Deutscher —
Gartenbau, 37(36): 1618 - 1620.

Holcomb, E.J. (1982). A management plan for slow release fertilizer. Bulletin,
Bennsylvania, flower-Growers, No. 342, 1-6,

Morton, W.M. and JW. Boodley (1969). = The effect of mist-fertiiizer
propagation on the growth and nutrient content of Euphorbia
puicherrima and Chrysanthemum morifolium, J. Amer. Soc. Hort., Sci .
94: 549 - 553.

Morvant, J.K.; J.M. Dole and J.C. Cole (1998). Irrigation frequancy and
system affect poinsettia growth, water — use and runoff. Hort. Science,
33(1): 42 - 46.

2793



Hussein, H.A.A. et al.

Orton, P.J. (1979). The influence of water stress and abscisic acid on the root
development of Chrysanthemum  morifolium  cutlings  during
propagation. J. Hort . Sci ., 54: 171-180

Page, AL. (1982). Methods of Soil Analysis Part 2. Chemical and
Microbiological Properties. Agron. J. Amer. Sec. Argon. Madison. Wiss
, USA .

Robber , R. and W. Haorn (1993). Effects of different amounts of water on
growth, quality and proline content of Euphorbia pulcherrima Willd. ex.
Klotzsch. Gartenbauwissenschaft, 58 (1): 11-20 .

Scott, L.F.; T.M. Blessington and J. A. Price (1984). Influence of controlled-
release fertilizers, storage duration and light source on post-harvest
quality of poinsettia. Hortscience, 19 (1); 111 - 112,

Snell, F.D. and C.T. Snell {1967). Colorimetric Methods of Analysis. D. Van
Nostrand Company, Inc, P: 551 - 552,

witt, H.H. {1979). Wurzeibildung von Rhododendron — Repens — Hybriden —
Abhangigkeit vom vassergehalt des wermehrungs substrates. Dt
Gartenbau, 33: 2106 — 2107,

Wright, R.D.; K.L. Gruebher and C. Leda (1890). Medium nutrient extraction
with the pour through and saturated medium extract procedure for
poinsetitia. Hortscience, 25 (6). 658-660 .

il A8 ghial W U Jadadl Cliua e dlaal) say Lag 8 Le Clalaa Gans G

.:Euphorbia pulcherrima Willd) Jail <,

sl 5 padd) palll Cliia Jo ARLAA o N SV irey deend) Gl gheee il oY
Pl (g el s ginally Ay

Y& taaa (J g Y $aa ppals o O 2l A8 e

o5 gealall dnala — A8 30 Al — A5 50 g paddl aud

4:.14)“4.:5 A.u_).“ JAAI‘HJAMJIJ,.‘J‘-“_)S)! J,‘l)ﬂ.‘l‘d@l%_}rﬂd—“ﬂ‘.ﬂ\,}i
A piia _,yt_u..t_,aq;..._u-,\ui/\u.\n‘\‘h\/\uv ol Al e pe THa 3 il dadla
ZigaS g e g Sl [ e o At e s DY see Super Grow sl vy el 5 el st e dilian
o= ALY 1 jhie Lyie JS LU T JSEraby i e Sl [ Al Te s c60 0 T 010 Jaeag sl dakaadd gl
il s el dES Sl SiaSy 5 el Sl e GRSl Sl 3l 2 A e
el iy il (3,00 st Sy e 5y 5 tally 5 sl

_IL_-LQJ..JM,.\A.A B-LIJU-“ aab \_l'u.l/(,I "J.\m‘j)l_\.ﬂl ‘.A.-JLJQ-M‘ _J‘ 'uLnl‘ _.l)q.hl .J,
5wl pall el 30y 31 stey Sl Ui e 8 3 et ety ity s ek sl
....l_:hd1..‘.r-,q.a)t)ll-_;,Jl_)hi.:l..,_)‘ll.‘,ldm._u'ts‘\l.h..H o o ek lls I AilaYis sk,
...&J"‘}‘hj'sg‘—“""‘nu‘-;)‘\” ._||}SJJL|4.ULI.-?”-AL|,J|_,J,I“,AH,_:’J\’| _).ahc‘_p‘_,l_)_,\" G Py

g,mu'.l_;g.‘sl‘_ahala._nu/_)&.u J&u,)bm|un._lLud.LuJ-uLu“u)dnlL-S
IJ)J“.'.‘-.JLILLIM J&Jq})‘u—l'_;,.ll‘ JHJJJ.A;J‘,JQL-;]‘J)}H"_’lJ)\!" m,_lu!tl.u)“).‘ﬁuj
“.\;1_|L:J-n_1Lu/)Jlgn'ﬂ ¢ Jama ol Al g waﬂl)&JJl),Yldyn‘Pl,u})ﬂ
UE M e e s AT Y el Bt g pill geain e 30V 5 piaay 2ad el a0 )
+ “stams gl

_;JL-_JJl -‘--—“J:LLLL-.“ thth‘J)‘,M‘éxh‘_Hanm‘:ﬁuu”.L‘mg);|4a.;‘d_u3
JJ_‘_,.“,_.;Jh_;'_..t.g,_,s«.h,;hu‘uJJll._ul.naLu[}ﬂ..‘e J""""-—’)“C“"‘L'"l{")" ‘JM
o= Zhaladlly 4l p gl gl y g phes gill pealie e 35 5 sima el slne ! cuitan Jﬂﬂ‘: 5l
e gt A8 3
Super Grow s il sl se ifpl e+ 4 pasiody Lol oo 230 4 i s Ss
)—;‘}:aJﬁ--‘:oJ*—‘wJ*"ukJ)-ﬂ-‘-‘e@"JS-J--J‘-HI)&“*“’ e 5 My g gl S5 m
el iy 2 AN aliall e s giaa ey

2794



