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ABSTRACT

The effects of N fertilization rates and GAj spraying on the
growth and chemical composition of Hedera helix var. variegata
(ivy) were studied in pot experiments during two successive seasons
(2002 and 2003). For this purpose, rooted cuttings of the plant were
planted in 25 cm pots filled with peatmoss : vermiculite mixture
(1:1:v/v). Developed plants were left to grow under seran house
with 60% shading and supplied with 0,1,2 and 4 g/pot of
ammonium nitrate (33.5% N) and sprayed with 0, 125 and 250 ppm
of GAj; in twelve combinations. The obtained results showed that N
application at 4 g/pot or GA3 at 250 ppm alone, significantly
increased the different plant growth parameters, as well as, N,P,K%
and chlorophyll content with insignificant increase in total
carotenoids content compared with the control. The highest level of
ammonium nitrate (4 g/pot) as combined with GA3 at 250 ppm had
the most significant effects on increasing plant height, number of
vines/plant, plant leaf area and produced the largest fresh and dry
weights/plant, as well as, N,P,K, chiorophyll ab and total
chlorophyll contents. The interaction of N at 2 g/pot and GA; at 250
ppm gave the highest values of the total number of feaves/plant, as
well as, fresh and dry weight of roots/plant. All treatments
insignificantly increased the total carotenoids content in plant leaves
compared with the control. Conclusively, this study recommend the
use of ammonijum nitrate at 4 g/pot combined with GAj; at 250 ppm
for Hedera helix production, which gave the best results.

Key words : Cultural practices - Hedera helix - Nitrogen
fertilization - GAj3 spraying
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INTRODUCTION

Foliage plants attracted great interest and demand dueto™- _
their special sort and beauty and hence contribution in interior
decoration. Hedera helix var. variegata (English ivy) beloggs to
Family Araliaceae is an evergreen long-lived decorative plafit with
variegated leaves. lvies are used as indoor plants which easily
grown climbing or in hanging baskets, pots, topiaries, and represent
as one of the most important foliage species being widely grown in
Egypt. It has a pronounced ability to grow with supports across
walls, tree trunk cover or around peatmoss filled wire netting for
indoor decoration. More recently, variegated cultivars have been
used extensively as component plants in mixed combination
hanging baskets and planters. It is important to keep such plants
healthy and showy by providing favourable conditions for their
growth. Nitrogen is known to be required by foliage plants in higher
rates than other elements (Joiner ef gl. 1981) and is considered a key
element for their growth (Conover, 1980). Holcomb er al. (1993)
reported that an adequate Hedera helix growth was obtained with 50
mg N/itre using a 20-10-20 or 20-19-18 NPK formulation. Also,
El-Ashry and Siiman (1999) found that high N (2 g) and P;05 (1.5
g)pot as ammonium sulphate and calcium superphosphate
respectively, significantly increased leaf number and leaf area of
Peperomia obtusifolia, Hedera helix plant length and Chlorophytum
comosum plant height and its leaf number. This treatment increased
P and K % in different species leaves, while increased N% in
Hedera helix leaves compared with the control. El-Fouly (1994)
illustrated that using 1,2 and 3 g N/pot of ammonium nitrate,
ammonium sulphate and urea respectively, for 9 months pepromia
plants produced with the highest number and the heaviest fresh
weight of leaves, while the lowest level of ammonium nitrate (1 g
N/pot) was the most effective level for increasing dry weight of
leaves, roots, stems and leaf pigments content. There was a marked
accumulation of N and P% in plant leaves due to the application of
ammonium nitrate at 2 g N/pot. El-Gendy er al. (1995) mentioned
that high spliletted levels of N (13.62 and 18.15 g/pot) as
ammonium sulphate caused an increase in Dracaena draco plant
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height and numbers of both leaves and roots when compared with
the control. Abou Dahab (1996) reported that supplying Brassaia
arboricola cv. Gold Capella with ammonium sulphate at 5 g/30 cm
pot monthly produced the highest values of plant height, stem
diameter, number of leaves and fresh and dry weights of plants.
Treating the plants with ammonium sulphate at 5 or 10 g/pot or
ammonium nitrate at 3 or 6 g/plant increased the chlorophyll a and b
and carotenoids content in plant leaves, as well as, N and P% in the
different plant parts. Saleh et al. (1998) showed that the highest
level of krystalon (15-5-30) or ammonium nitrate at 2 g/I. had the
most promising and significant effect on increasing number of
leaves/plant, plant height and branches number/plant of Ficus
benjamina. This level of both fertilizers also increased chlorophyll
a,b and total chlorophyll content, as well as, N,P and K% in plant
tissues. Saleh er al. (2000) also reported that using urea at 1 g/L or
krystalon at 2 g/L, significantly increased plant height, leaf number,
leaf length and width and stem diameter of pothos (Epipremnum
pinnatum) plant. The same rates of urea or krystalon increased also
chlorophyll a,b and total chlorophyll contents, as well as, N,P and
K% in plant leaves. David er al. (2003) stated that begonia growth
was significantly influenced by N fertilization as shoot dry mass
was increased with increasing N rate up to 120 mg N/L.

Meantime, Al-Juboory and Williams (1992) found that
spraying BA + GA44; significantly increased branch number and
length of Hedera helix compared with the control. The growth rate
of plants treated with 50 or 100 mg GA4++/L in combination with 50
to 200 mg BA/L produced commercially acceptable plants. Jongho
et al. (1997) stated that GA; at 50 mg/litre increased Codiaeum
variegatum plant height, internodal length, peptiole length, leaf
length and width and leaf area compared with the control. Abou
Taleb and Kandeel (2002) showed that using GA; at any level of 50,
100 and 200 ppm, significantly increased poinsettia (Euphorbia
pulcherrima) plant height and number of branches/plant, while
decreased chlorophyll content in plant leaves compared with the
control. Whereas, Saadawy et al. (2003) on roses plants found that
the highest records in the number of leaves/plant, number of bottom
breaks, as well as, leaf content of chlorophyll a,b and petal content
of carotenoids resulted by using GAj3 at 150 ppm. On the other
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hand, Almulla (1989) showed that the addition of fulifertil
fertilization at 4 g/L as combined with spraying GA; at 200 ppm
increased plant height, number of leaves, fresh and dry weight of
vegetative growth and chemical composition of both Codiaeum
variegatum and Sanchezia nobilis plants.

The aim of this study was to find out the most suitable
treatment of N fertilization rate and GA; concentration in
combination that gives the best vegetative growth, N,P,K and
photosynthetic pigments contents of Hedera helix var. variegata
grown in pots containing peatmoss + vermiculite (1:1) mixture.

MATERIALS AND METHODS

The present study was conducted at the Experimental Farm,
Faculty of Agriculture, Ain Shams University, Shoubra El-Kheima,
Cairo, Egypt during the two seasons of 2002 and 2003. It was
planned to investigate the response of Hedera helix var. variegata to
different nitrogen fertilization rates, GAj concentrations and their
combinations to justify the most suitable treatment for maximum
growth performance of this plant. '

Terminal rooted cuttings of the plant were grown for 2.5
months in a nursery before subjecting to experimentation. On May
1" of both seasons, the plants were transplanted into 25 cm pots
(one plant/pot) packed with a mixture of peatmoss + vermiculite
(1:1 v/v), which seemed to be the best growing medium for this
plant (Kandeel and Abd El-Gayed 2004). The medium was analyzed
before planting according to the methods described by Page (1982)
and Westerman (1990) as shown in Table (1). Plants were placed
under a seran house ailowing 60% shading, then pinched one week
later to give more branches (vines).

Plants were fertilized with: 0,1,2 and 4 g/pot of ammonium
nitrate (33.5% N) or sprayed with GA; (Gibberellic acid) as Berlex
tablets which is produced by I.C.I1. Company, England at: 0, 125 and
250 ppm concentrations. Twelve treatments representing N
fertilization rates, Gibberllic acid (GA;) sprays and their
combinations were prepared for this study. The experiment was
arranged in a factorial complete randomized design with three
replicates, as each replicate contained 5 pots.
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One month after transplanting, nitrogen fertilization was
applied at monthly intervals as seven equal doses (from June 1 ill
Dec. 1%), while, GA; was applied as a foliar spray three times at 2
months intervals (at the beginning of June, August and October)
starting one day after N fertilization during the two growing
seasons. A wetting agent (Tween 20) at 0.05% was added to GA;
solution just before application to reduce solution surface tension.
GA; spray solution was applied till the solution run off the plant
foliage. Control plants were sprayed with distilled water. The plants
under different treatments (including the control) were monthly
fertilized in 6 doses (from June 7™ till Nov. 7™) during the two
growing seasons with a constant rate of 4 and 2 g/pot of calcium
superphosphate (15.5% P;0s5) and potassium sulphate (48% K,0),
respectively. The plants were watered whenever they needed.

At the end of Dec. of the two growing seasons (2002 and
2003), data were recorded on the different vegetative growth
parameters and the fresh and dry weight of roots/plant, as well as,
leaf content of N,P,K and photosynthetic pigments.

The nutrients content of N,P and K in the ground samples of
dry plant leaves were determined after wet digestion. The
microkjeldahl method was used to determine N% according to

AO.A.C. (1990), and the method of Chapman and Pratt (1978} for
P and K contents.

Chlorophyll a and b, as well as, carotenoids content were

estimated in plant leaf samples (mg/g fresh weight) as discribed by
A.0.A.C. (1990).

Data of different vegetative and root growth characters
recorded at the two growing seasons were tabulated and statistically
analyzed according to Snedecor and Cochran (1981).
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Table (1): Chemical analysis of a mixture of peatmoss +

vermiculite (1:1) as a growing medium for Hedera helix
var. variegata before planting.

pH EC Soluble anions
' ds/m (meg/L,)
HCO:” | €O | Cr SO,

6.22 0.65 0.32 - 3.28 2.90

Soluble cations Available nutrients
(meq/L.) (mg/100 g growing
medium)
ca?t | Mg Na® K' N P
1.30 0.68 4.07 0.45 6.13 0.45 J‘
RESULTS AND DISCUSSION

1. Effect of N fertilization and GA; spraying on plant growth:
1.1. Vine length :

Data in Table (2) show that application of N or GA; at any
of the tested levels, significantly increased height of Hedera helix
plant compared with the control during the first season. The highest
rate of N fertilization {4 g/pot) as ammonium nitrate or GAj; (250
ppm) gave taller plants compared with the other N or GAj; levels.
However, there were significant differences between each two
respective levels of N or GAj; treatments. Similar trend was noticed
with the second season (Table, 4).

This increase in plant height may be due to the effect of
nitrogen on vegetative growth through its enhancement of metabolic
activities including protein synthesis in particular and hence new
cells formation, GA3, on the other hand, promoted cells division and
elongation (Mengel, 1984) as a result of stimulating auxin action in
plant tissues (Kuraish and Muir, 1963). Similar findings were
reported by El-Ashry and Sliman (1999) on Hedera helix and
Chlorophytum comosum, Jongho er al. (1997) on Codiaeum
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variegatum, Saleh et al. (1998) on Ficus benjamina and Saleh et al.
(2000) on pothos (Epipremnum pinnatum).

This conclusion was confirmed by the most significant
increase in vine length of Hedera helix plants grown with the
highest level of N fertilization as combined with the highest
concentration of GA;, which gave the tallest plants during the first
season being 85.33 cm compared to 57.33 cm for the control plant
(Table, 3). In the second season, nearly a similar trend was noticed
(Table, 5), which the tallest plants (79.83 c¢m) was obtained with the
interaction between N and GAj at highest levels compared to 54.33
cm for the control. e

These results are confirmed by Almulla (1989) on Codiaeum
variegatum and Sanchezia nobilis and Poole and Conover (1992) on
Dracaena sanderiana and Philodendron erubescens.

1.2. Number of vines/plant :

Data presented in Tables (2 & 4) revealed generally, that
during both growing seasons, N application at medium or high
levels (2 and 4 g/pot), significantly increased number of vines/plant
compared with the untreated ones. Whereas, using the low level at 1
g/pot failed to reach significancy.

On the other hand, data showed that during the first season,
the higher the GAj; concentration (250 ppm), the higher was the
number of vines produced per plant (Table, 2). This concentration,
significantly increased the number of vines carried by Hedera helix
plant compared with the control, whereas, using 125 ppm gave
similar performance to control plants. During the second season
(Table, 4), both concentrations of GAz; (125 or 250 ppm),
significantly increased the mimber of vines/plant over the untreated
ones, with superiority of the 250 ppm concentration. These resuits
can be explained as mentioned by Henny and Norman (1999) who
reported that GA; had an effect on apical dominance at higher
concentrations, as there was a significant linear and quadratic
increase in the number of vines per plant of Symgonium
podophylium. ' -
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The highest N level combined with that of GAj; induced the
highest number of vines/plant being 6.67 during each seasons
compared with 4.00 and 3.67 for the control in the first and the
second seasons, respectively (Tables 3 & 5).

The studies of Al-Juboory and Williams (1992) on Hedera
helix, Saleh et al. (1998) on Ficus benjamina, El-Ashry and Sliman
(1999) on peperomia and Abou Taleb and Kandeel (2002) on
poinsettia came to a similar conclusion.

1.3. Number of leaves/plant :

Addition of N at any level, significantly increased the
number of leaves produced per plant compared with the untreated
ones during both seasons (Tables 2 and 4). This effect may be due
to the higher metabolic efficiency of nitrogen for plant which induce
more leaves initiation and development.

GA; spraying at 125 or 250 ppm, significantly increased the
number of leaves/plant compared with the unsprayed ones in both
seasons (Tables 2 & 4). According to Mengel (1984), GA; promotes
cell division and elongation, so increased the number of plant nodes
and consequently the plant produce more leaves.

Addition of the medium level of N at 2 g/pot combined with
the highest GAj; concentration at 250 ppm, generally had the most
significant effects on total number of leaves/plant, followed by
using N at 4 g/pot plus GA; at 250 ppm during the two seasons
(Tables 3 & 5). Similar results were obtained by El-Ashry and
Sliman (1999) on Hedera helix and Peperomia obtusifolia, Almulla
(1989) on Codiaeum variegatum and Sanchezia nobilis, Abou
Dahab (1996) on Brassaia arboricola, Saleh et al. (1998) on Ficus

bejamina, Saleh et al. (2000) on pothos and Saadawy et al. (2003)
on roses.

1.4. Leaf area/plant :

Nitrogen application at any level, significantly increased leaf
area/plant compared with the control (Tables 2 & 4), with
superiority of 4 g N/pot rate. Leaf area also significantly increased
due to increasing GAj; concentration, being mostly pronounced at
250 ppm. In this concern, Hayashi (1961) stated that the
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photosynthetic activity of the whole plant increased due to the
application of GAj;. Also, GAj; increased both cell division and
elongation and conseguently plant leaf area.

The best treatment observed in the two seasons was N
fertilization at 4 g/pot conjugated with GA; at 250 ppm which
showed the highest values with significant differences compared
with the control (Tables 3 & 5). These results were in accordance
with those obtained by El-Ashry and Sliman (1999) on Hedera helix

and Peperomia obtusifolia and Jongho ef al. (1997) on Codiaeum
variegatum.

1.5. Fresh and dry weights/plant :

Data in Tables (2 & 4) illustrated that addition of N
promoted the vegetative fresh and dry weights of Hedera helix plant
over the untreated ones. Application of N at 2 and 4 g/pot,
significantly increased both fresh and dry weight/plant, whereas, the
lower level (1 g/pot) gave nearly the same weights as the control
plants during the two seasons. Higher records were always obtained
with 4 g N/pot compared with other N rates. In this respect, Bidwell
(1974) reported that nitrogen is a component of many important
organic compounds that play a vital role in growth and
development. It 1is required for the production of proteins and
formation of protoplasm for new cells, as well as, chlorophyll and
cytochrome. Also, N enhances the production of amides, amino
acids, nucleic acids, hormones and vitamins which activate the

physiological processes, resulting in enhanced vegetative growth of
the plant.

On the other hand, spraying GA; at any concentration,
significantly increased the fresh and dry weights/plant compared
with the control in both seasons (Tables 2 & 4), especially with the
higher level at 250 ppm. This increase in plant weight might be
attributed to the increase in other growth parameters, i.e. plant
height, vines number and Jeaves number due to GAj; application.

The largest fresh and dry weights/plant were recorded with
the interaction between N at 4 g/pot and GA; at 250 ppm, followed
by the 2 g N/pot conjugated with 250 ppm GAj3 which showed
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Table (2): Statistical main effects (means) of nitrogen fertilization rates and GA; concentrations
on vegetative and root growth parameters of Hedera helix var. variegata during 2002
S€ason. — . _
Main effects of N | Plant | No,of | No.of | Leafarea/ Fresh Dry_ Fresh weight | Dry weight
or GA; treatments | height | vines/ | leaves/ | plant (cm®) | weight/ weight/ of roots/ of roots/
{means) {cm) plant plant plant (g) | plant (g) plant (g) plant (g) |
0 67.00 | 4.78 67.56 117.42 36.65 13.21 5.33 330
N 1 70.94 5.11 75.78 124.61 38.27 14.19 6.25 3.91
2 74.89 5.78 81.89 129.13 44.97 16.36 6.79 437
4 78.44 6.00 83.11 142.33 49.70 17.50 7.02 4.47
L.S.D. at 5% 2.34 0.63 3.72 327 2.67 1.49 0.47 0.44
0 65.54 492 70.33 106.10 37.47 13.36 5.72 3.57
GA, 125 73.42 5.42 8125 138.90 41.77 15.51 6.44 4.05
250 79.50 5.92 79.67 140.11 47.95 17.07 6.88 4.42
L.S.D. at 5% 203 | 054 | 322 2.88 2.33 129 | 041 0.38
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Table (3): Effect of nitrogen fertilization combined with GA; spraying on the vegetatlve and root
growth parameters of Hedera helix var. variegata during 2002 season.

Treatments Plant No.of | No.of Leaf Fresh Dry Fresh weight | Dry weight
GA; N height | vines/ | leaves/ area/ weight/ weight/ of roots/ of roots/
(ppm) (g) (cm) plant plant plalgt plant (g) | plant (g) plant (g) piant (g)
{cm")

0 57.33 4.00 61.33 85.43 32.73 10.45 5.02 3.15

] 62.67 4.67 67.00 98.52 34.27 11.96 5.31 3.34

0 2 69.50 533 72.33 105.09 39.33 14.81 5.97 3.60

4 72.67 5.67 80.67 135.36 43,53 16.23 6.58 4,18

§ 0 7017 5.33 73.00 130.91 36.72 13.97 5.50 347

2 125 1 71.67 5.00 81.67 138.27 37.03 14.50 6.36 3.88

g— 2 74.50 5.67 86.33 141.15 44.50 16.42 6.75 4.29

" 4 77.33 5.67 84.00 145.29 48.74 17.14 7.16 4.58

§ 0 73.50 5.00 68.33 135.93 40.50 15.20 5.46 3.29

s 250 1 78.50 5.67 78.67 137.03 43.50 16.11 7.08 4.51

3 2 80.67 6.33 87.00 141.14 50.98 17.84 7.65 5.23

B~ 4 85.33 6.67 84.67 146.33 56.83 19.14 733 4.65

é‘; I..5.D. at 5% 4.05 1.09 6.45 | 5.66 4.65 2.58 0.81 0.77
g
S
-
'.5'
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Table (4) : Statistical main effects (means) of nitrogen fertilization rates and GA; concentrations on

vegetative and root growth parameters of Hedera helix var. variegata during 2003 scason.

0

125
GAs 55
L.S.D. at 5%

71.46
74.17

5.67
5.83

77.08
79.17

96.53
133.81
136.33

2.90

35.59
40.14
47.08
2.46

12.72
1494
16.56
0.98

5.64
6.45
6.89
0.62

(Main effects of | Plant No.of | No.of [ Leafarea/ Fresh Dry Fresh Dry weight
N or GA; height vines/ leaves/ plant weight/ weight/ weight of of roots/
treatments (cm) plant plant (em?) plant (g} | plant(g) | roots/plant | plant{g)

| (means) (g
0 64.44 4.89 67.56 114.34 36.56 12.86 533 3.50
I N 1 68.00 4.89 72.00 117.78 37.34 13.80 6.40 4.05
2 71.33 5.44 77.78 126.07 42.55 15.36 6.66 425
4 72.44 6.00 78.67 130.77 47.30 16.93 6.93 4.47
L.S.D. at 5% 335 2.84 1.13 0.72 0.43

3.55
4.19
4.45
0.37
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Table (5): Effect of nitrogen fertilization combined with GAj spraying on the vegetative and root growth
parameters of Hedera helix var. variegata during 2003 season.

Treatments Plant No. of No.of | Leaf area/ Fresh Dry Fresh | Dry weight
GA; N height vines/ leaves/ plant weight/ weight/ | weight of roots/
(ppm) (g) (cm) plant plant (cm®) plant (g} | plant (g) { of roots/ | plant (g)
plant (g)
0 54.33 3.67 57.00 81.20 30.11 953 | 5.1 3.17
1 59.50 4.00 61.67 86.69 3327 11.69 5.52 3.45
0 2 65.83 4.67 69.33 104.01 36.56 13.72 5.63 3.53
4 66.50 5.33 75.00 114.22 42.43 15.95 632 (. 4.06
> : -
2 0 68.67 5.67 74.33 128.73 37.24 13.23 5.62 3.86
A 1 72.67 5.33 76.67 131.15 36.37 13.81 6.57 4.14
% 125 . :
= p 73.50 5.67 78.67 136.33 41.45 15.80 6.64 4.25
s 4 71.00 6.00 78.67 139.01 45.50 16.92 6.97 4.51
b’»-“ 0 70.33 5.33 71.33 133,10 42.33 15.83 5.25 - 345
= 250 1 71.83 5.33 77.67 135.50 42.38 15.91 7.12 4,55
‘g' 2 74.67 6.00 85.33 137.87 49.63 16.57 7.71 497
E*_ 4 79.83 6.67 82.33 139.09 53.98 - 17.93 7.50 4.83
é L.S.D.at 5% 5.07 | 1.09 4.25 5.80 4.92 1.97 1.24 0.74
g
A
8o
<
'-5'
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significant differences compared with the contro! during both
growing seasons (Tables 3 & 5). This result could be attributed to
speculation that N fertilizers and spraying with GA3, significantly
activate physiological processes including mineral efficiency and
cell size (Humphries and French, 1981). Similar findings were
reported by Al-Juboory and Williams (1992), Holcomb et al. (1993)
and El-Ashry and Sliman (1999) on Hedera helix, Almulla (1989)
on Codigeum variegatum and Sanchezia nobilis, Abou Dahab
(1996) on Brassaia arboricola and David et al. (2003) on begonia.

1.6. Fresh and dry weight of roots/plant :

The different N levels had significant effects on fresh and
dry weight of roots/plant in both seasons (Tables 2 & 4). The higher
records were noticed with N application at 4 g/pot. Spraying GAs at
125 or 250 ppm also, significantly increased fresh and dry weight of
roots/plant compared with the control plants.

Meanwhile, the largest fresh and dry weight of roots/plant
was produced due to the interaction between N at 2 g/pot and GA3
at 250 ppm. The second higher values were noticed with N at 4
g/pot with GA3z at 250 ppm during both seasons (Tables 3 & 5).
These results agreed with those obtained by El-Fouly (1994)on
Peperomia obtusifolia.

2. Effect of N fertilization and GAj spraying on chemical
contents of plant leaves :

2.1. Effect on N, P and K contents :

Application of N fertilization generally, increased the plant
leaves content of N, P and K% compared with the unfertilized ones
in the two seasons {(Table, 6). Nitrogen addition at any rate,
significantly increased N% in plant leaves compared with the
untreated plants. The highest rate of N (4 g/pot) was the only rate
that significantly increased both P and K% in plant leaves over the
control during the two seasons.
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Table (6): Statistical main effects (means) of nitrogen fertilization
rates and GAj; cencentrations on N,P and K (%) in
leaves of Hedera helix var. variegata during 2002 and
2003 seasons.

Main effects of N or

GA; treatments N P K
(means) 2002 2003 2002 2003 2002 2003
1 2.53 2.52 0.43 0.45 1.50 1.46
N 2 2.65 2.64 0.50 0.51 1.53 1.55
4 2.77 2.81 0.53 0.54 1.55 1.62
|| L.SD. 5% 0.17 0.18 0.09 0.11 0.09 0.11
0 2.36 2.37 0.42 0.41 143 1.43
GA; 125 245 2.46 0.45 047 1.55 1.54
250 2.87 2.84 0.55 0.55 1.54 1.58
L.S.D. at 5% 0.18 0.16 0.09 0.08 0.i0 0.10 ||

Table (7): Effect of nitrogen fertilization combined with GA;
spraying on N, P and K (%) in leaves of Hedera helix
var. variegata during 2002 and 2003 seasons.

Treatments
GA; N
{(ppm) €3

250

0
1

2
4
0
1

2
4
0
!

2
4

L.5.D. at 5%

Spraying plants with GA; at 250 ppm, significantly .

increased N and P% in Hedera helix leaves compared with 0 or 125



753 Kandeel, AM. & Abd Ei-Gayed Asmaa, M.

ppm GAj, K% was significantly increased in plant leaves due to 125
or 250 ppm concentrations compared with the control in both
seasons (Table, 6).

The highest and significant increases in N,P and K% in
Hedera leaves were produced from the interaction between N at 4
g/pot and GA; at 250 ppm during the two seasons (Table, 7).

N fertilization is known to play an important role in the
accumulation of N,P and K in plant leaves, especially with high
concentration of GAs, which enhances some metabolic activities in
the plant (Mengel 1984). These results were confirmed by El-Ashry
and Sliman (1999) on Hedera helix and Peperomia obtusifolia,
Abou Dahab (1996) on Brassaia arboricola, Saleh et al. (1998) on
Ficus benjamina and Saleh et al. (2000) on pothos.

2.2. Effect on photosynthetic pigments :

Nitrogen application markedly affected chlorophyll a, b, as
well as, total chlorophyll content in Hedera helix plant leaves
(Table, 8). The medium and high nitrogen rates (2 and 4 g/pot),
significantly increased chlorophyll a, b and total chlorophyll content
in plant leaves, while the lower N level (1 g/pot) showed
insignificant effect compared with the control. This was achieved
during the two growing seasons.

Again, using 250 ppm GA;, significantly increased

~chlorophyll a, b and total chlorophyll content in plant leaves,

whereas, 125 ppm concentration failed to give significant response
in both seasons (Table, 8).

The interaction between N at 4 g/pot and GA; at 250 ppm
gave the most significant increases in this connection, while the
least records were observed in control plants (Table, 9). On the
other hand, it is evident that N, GAj; or their combinations
insignificantly increased the total carotenoids content in plant leaves
compared with the untreated plants in both seasons. Similar findings
were mentioned by El-Fouly (1994) on Peperomia obtusifolia,
Saleh et al. (1998) on Ficus benjamina, Saleh et al. (2000) on
pothos and Saadawy ef al. (2003) on roses.



754

J. Agric, Res. Tanta Univ., 30(3) 2004

Table (8) : Statistical main effects (means) of nitrogen fertilization rates and GAj concentrations on
chlorophyll and carotenoids content (mg/g fresh weight) in leaves of Hedera helix var,
variegata during 2002 and 2003 seasons._

—— y——— e . Py il ———
— —

Main effects of N
or GA; Chlorophyll a Chlorophyll b | Total chlorophyll Carotenoids
treatments
(means)
2002 2003 2002 | 2003 2002 2003 2002 2003
0 1.40 1.37 0.78 0.71 2.19 2.08 0.42 . 0.40
1 1.44 1.44 0.77 0.79 2.21 222 0.45 0.46
N 2 1.54 1.53 0.88 0.91 2.42 244 0.47 0.49
4 1.59 1.60 0.96 0.89 2.55 2.49 0.48 0.53
L.S.D. at 5% 0.10 0.12 0.07 0.09 0.11 0.16 NS 0.06
0 1.42 1.39 0.78 0.77 2.20 2.16 0.43 0.43
GA; 125 1.47 1.46 0.82 0.81 2.29 227 0.45 0.44
250 1.60 1.61 0.94 0.89 2.54 2.50 0.48 0.45
LSD. at5% | 0.09 0.10 0.06 0.07 0.10 0.14 NS NS
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Table (9): Effect of nitrogen fertilization combined with GAj; spraying on chlorophylt and
carotenoids content {mg/g fresh weight) in leaves of Hedera helix var. variegata during 2002 and 2003

s€asons.

it

Treatments T
GA; N Chlorophyll a Chlorophyll b Total chlorophyll Carotenoids
(ppm) () ‘
2002 2003 2002 | 2003 2002 2003 2002 2003
0 1.35 1.24 067 | 0.6l 2.02 1.85 0.41 0.39
1 1.39 1.28 0.70 0.73 2.09 2.01 0.41 0.42
0 2 1.48 1.49 085 - 0.89 2.33 - 2.38 0.45 0.43
4 1.45 1.53 0.92 0.86 2.37 2.39 0.45 0.47
0 1.41 1.35 0.79 0.70 2.20 2.05 0.42 0.40
1 1.37 1.44. 0.75 0.77 212 |- 221 0.44 0.43
125 2 1.52 1.51 0.83 0.88 2.35 2.39 0.48 0.49
4 1.56 1.54 0.91 0.87 2.47 2.41 0.46 0.43
0 1.45 1.53 0.89 0.82 2.34 2.35 0.43 0.41
1 1.57 1.59 0.85 0.86 2.42 2.45 0.49 0.43
250 2 1.62 1.60 0.97 0.95 2.59 2.55 0.47 0.45
4 1.75 1.73 1.05 0.93 2.80 2.66 0.53 0.49
LS.D.at5% | 0.20 0.17 0.14 0.11 0.22 0.19 NS NS
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Generally, it could be concluded that the best growth
performance of Hedera helix var. variegata in association with
higher nutrients uptake and photosynthetic pigments content could
be obtained from using 4 gammonium nitrate/pot combined with

250 ppm of GAj for plants grown in a mixure of peatmoss and
vermiculite (1:1 v/v).
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