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ABSTRACT

This study was carried out at Horticulture Research Institute, Giza and
Ornamental Horticulture Department, Facuity of Agriculture, Cairo University during
the two years of 2004 and 2005. The aim of this work is to study the effect of nitrogen
source, ratio of ammonium to nitrate and pH values on growth characters of
‘Syngonium podophylum. The plants were treated every two weeks with ammonium
sulphate and calcium nitrate at rate and ratio of (0, 100:0, 75:25, 50:50, 25:75 and
0:100). The results showed that treated Syngonium plants with ammonium sulphate:
calcium nitrate at the ratio of 25:75 caused in the best vegetative growth such as plant
height and number of leaves. Treatment of calcium nitrate without ammonium
sulphate led to the increase in fresh and dry weights of vegetative growth and better
results were obtained at pH 6 in comparison to pH 5.

INTRODUCTION

Syngonium podophylium Schott  (syn. Nephthytis triphytla) which
belongs to family Araceae is an ornamental tender foliage plant native to
Mexico and to Brazit. Juvenile leaves, 7-14 cm (3-5%:z in} long are ovaté with
heart-shaped bases; when mature they are arrow-shaped, fater pedate, each
with 5-11 elliptic leaflets, the largest leaflet 16-40 cm(6-16 in) long; all are
dark green above, sometimes with grey-green markings, paler beneath.
{Brickell, 1998).

This is a vining type plant that is prefect for covering ground or for
hanging in a basket.

The production of high quality foliage plants need an efficient
knowledge of their requirements which vary greatly among species and
varieties. Besides environmental conditions, ‘an appropriate fertilization
programme is essential for producing high quality ptants. Numerous studies
have shown that nitrogen is generally considered as the most important
nutrient for ornamental foliage plants.

The source of nitrogen- also has an influence on certain fohage plants.
Ammeonium nitrogen was found to increase plant height of Dieffenbachia
maculate cv. Camille compared with urea nitrogen (Conover and Poole,
1986). Ammonium nitrate increased the plant height and number of
leaves/plant of Ficus benjamina (Saleh et af., 1998).

The baiance between ammonium and nitrate forms has an effect on
some indoor plants. Agloanema and philodendron required high NH;-N and
low NO;-N for producing good quality plants (Wiedenfeld and Cox, 1988). On



El-daba, Rafia, S. et al.

the other hand, Chamaedora elegans and Peperomia obtusifolia were not
affected by the N source (Conover and Poole, 1986)

Hydrogen lon concentration in growing media (pH of medium) of indoor
plants has an effect on their growth. Generally a slightly acid medium (5 to
6.5 pH) is favourable for most foliage plants species. In certain species a
decrease in pH value to 4.5 showed to be more favourable such in case of
some foliage plants (Beel and Schelstrate, 1987). However a high pH value
(8) or low pH value (4) were reported to produce an inhibitory effect on root
growth of some plants {(Zieslin and Snir, 1988).

The aim of this study was to investigate the effect of nitrogen source,
ratio of ammonium to nitrate and pH level on growth characters of Syngonium
podophylfum.

MATERIALS AND METHODS

This study was carried out at the Dept. of Ornamental Horticulture, Fac.
of Agric., Cairo Univ. during the two seasons, 2004 and 2005; a part of the
experimental work has been carried out at the Hort. Rese. Inst., Minsitry of
Agriculture, Giza.

The objective of the study was to investigate the effect of nitrogen
source, ratio of ammonium to nitrate and pH value on growth characters of
Syngonium podophylium Schott (Syn. Nephthytis triphyiia).

Procedure:-

Uniferm tip cuttings of syngonium (appro. 6 cm long) were prepared, a
pair of leaves was kept on each cutting, and the cuttings were planted in a
rooting medium composed of peatmoss and sand (1:1 v/v) and were kept in
the greenhouse for two weeks.

Uniform rooted cuttings of 8 ¢cm long, having 2 to 3 leaves and an
average root length of 3-4 cm were transplanted in 14-cm pots filled with
clean fine sand (1850 g sand / pot). The plants were supplied regularly with
Hoagland solution (Table A). pH of solution was adjusted at 5 and 6.

Table (A): The composition of the stock solution used in this
investigation.

Composition Stock solution Concentration
Mg S0,4.7H:O 24.6 gm /100 ml 2 mifL.
Ca(NQs),. 4 H:0 23.6 gm /100 ml 5 mi/l.,
K H, PO, 13.6 gm /100 ml 1 mi/L.
K (NQO;) 10.1 gm /100 m| 5 mifL.
H.BO; 286 gm/L 1 mifL.
MnCl. 4 H,O 0.22gm/L 1 ml/L.
Cu S0Q4. 5 H:O 0.09gm/L 1 mi/L.
Fe-EDTA e 5mg/l..

Nitrogen fertilization treatments started after two weeks from planting;
and nitrogen was applied every 10 days in two forms: ammonium sulphate
((NH;): SQ,) and calcium nitrate (Ca(NQs),. M0) at various ratios as
follows:- : .
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In view of the present results it seems that N fertilization using relatively
high levels of NO; at pH6 is favourable for increasing plant height of
Syngonium podophylium Schott. The resuits are in agreement with previous
ones on Spathiphyllium cv. Sensation (Yeh and Lin, 1999).

Number of leaves/plant:

At the first stage of growth, the application of ammonium : nitrate at a
ratio of 75:25 increased significantly the number of leaves (5.34 leaf/plant)
compared with the control and with other N treatments during the first
seasons; while in the second season the reverse ratio i.e. 25:75 produced the
greatest effect on increasing leaf number (6.63). Growing the plants at pH 6
significantly increased the number of leaves in both seasons compared with
plants grown at pH 5 (Table2).

At the second stage of growth, in both seasons all the fertilizer
treatments had a significant effect on increasing the number of leaves
compared with the control. However the greatest values of leaf number (9.67
and 10.40 leaffpiant in the first and second seasons, respectively) were
abtained by applying ammonium and nitrate at ratio 25 :75; also the ratio of
. 75:25 had a strong effect in the two seasons compared with the other
treatments. On the other hand, unfertiized plants produced the lowest
number of leaves in both seasons. The pH value of the medium at 6 showed
to be more favourable for increasing the number of leaves than pH 5 during
the second season only, but in the first season ne difference was observed.

At the third stage of growth, ali the nitrogen treatments increased the
number of leaves compared with the control. However, the application of NH,
:NO; at either 75:25 or 25:75 was the most effective treatment for increasing
the number of leaves compared with the control and the other treatments
during the first season; while the ratio of 25:75 NH, to NO; was the most
effective in the second season. The pH 6 produced a significant increase in
the number of leaves compared to the pH 5 in the second season only.

In view of the presented results it might be concluded that nitrogen
fertilization was beneficial for increasing leaf number of syngonium especially
at the second and third stage of growth; moreover, the ratio of 25 ammonium
© 75 nitrate showed to be the most favourable treatment.

In regarded to medium pH, adjusting the pH at 6 showed to be more
favourable than pH 5 during the early stage of growth in both seasons;
whereas at the second and third stages of growth the response to pH
variation differed between the two seasons. Similar resulis were obtained by
Saleh et al,, (1998) on Ficus benjaminia, they found that, the highest rate of
ammonium nitrate had the greatest effect on the number of leaves/piant.
Number of roots/plant:-

At the first stage of growth, all nifrogen treatments increased
significantly the number of roots compared with the control in both the first
and second seasons as shown in Table (3). The most effective N treatment
which produced the greatest increase in root number (10.17 and 10.76 in the
first and second seasons, respectively) was nitrogen applied as nitrate
- without ammonium. Also, the application of NO; at figh ratio (75:25 NOy’
:NH,") was highly effective in the second season
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First season 2005

Table 2: Number of leaves/plant of Syngonum podephyllum in response to nitrogen fertilization and pH ivalue

*  21-days old

** 63-days old

#xk 105-days old

Stage I’ Stage I Stage III""’
Nitrogen pH value (B) pH value(B) pH value B)
treatmergit @A | s g | Mean 5 6 Mean 5 6 Mean
| Control 4.00e 533ab | 4.67¢ 7.33h 7.67g 7.50d 10.33h 11.62g 10.98e
NHyNG;100:0 | 4.33de | 5.00bc | 4.67¢ 8.00f 8.33e 8.17¢ 13.00d 12.00f 12.50¢
NHyNO375:25 5.00bc | 5.67a | 5.34» 9.67b 8.67d 9.17b 14.48a 12.67e 13.57a
NH4NO;50:50 | 433de | 4.00e | 4.17d 8.67d 8.00f 8.34¢c 12.67¢ 13.00d - 12.84b
NH;:NO325:75 | 467cd | 5.33ab | 5.00b 10.00a 933¢ 5.67a 14.00b 13.33¢ 13.66a
NHiNO30:100 | 4.33de | 4.33de | 4.33d 7.67g 8.67d 8.17¢ 11.67g 12.00f 11.84d
Mean 4.44b 4,943 — 8.56a B45a | amee- 12.6%a 1244 | eeeme

A 0.29 A 023 A 0.21

LSD at 5% B 0.17 B 0.13 B 0.12

AB 041 AB 0.33 AB 0.29

Second season 2006
Control 5.00f | 5.75de | 5.38¢ 8.33f 8.75¢ 8.54d 12.25 12.75h 12.50e
NH4NO;100:0 | '5.50e 6336 | 592b 9.10d 10.50b .9.80b 13.00g 14.00d 13.504
NH4NQO375:25 | 6.00cd 5.50e | 5.75b 9.75%¢ 10.67b 10.21a 13.75e 15.75b 14,75b
NH;:NO350:50 | 4.75F | 6.25bc | 5.50¢ 7.25g 11.23a 9.24¢ 14.00d 15.25¢ 14.63b
NHyNO325:75 | 6.25bc | 7.00a | 6.63a 10.00c 10.80b 10.40a 15.25¢ 16.00a 15.63a
NHyNO;0:1001 5.00f. | 6752 | 5.88b 9.67¢ 9.25d 9 46¢c 13.50f 15.30¢ 14.40¢
Mean 5.42b 626a | ----- 9.02b 10.20a e 13.63b 14.84a e

A 0.23 A 024 A 0.17

LSD at 5% B 0.13 B 0.14 B 0.10

AB . 032 AB 0.35 AB 0.24

e }2 'S ‘eyey ‘eqep-i3
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in view of the present results it seems that N fertilization using relatively
high levels of NO, at pH6 is favourable for increasing plant height of
Syngonium podophylium Schott. The resuits are in agreement with previous
ones on Spathiphyllium cv. Sensation (Yeh and Lin, 1999).

Number of leaves/plant:

At the first stage of growth, the application of ammonium : nitrate at a
ratio of 75:25 increased significantly the number of leaves (5.34 leaf/plant)
compared with the control and with other N treatments during the first
seasons; while in the second season the reverse ratio i.e. 25:75 produced the
greatest effect on increasing leaf number (6.63). Growing the plants at pH 6
significantly increased the number of leaves in both seasons compared with
plants grown at pH 5 (Table2).

At the second stage of growth, in both seasons all the fertilizer
treatments had a significant effect on increasing the number of leaves
compared with the control. However the greatest vailues of leaf number (9.67
and 10.40 leaf/plant in the first and second seasons, respectively) were
obtained by applying ammonium and nitrate at ratio 25 :75, also the ratio of
. 75:25 had a strong effect in the two seasons compared with the other
treatments. On the other hand, unfertilized plants produced the lowest
number of leaves in both seasons. The pH value of the medium at 6 showed
to be more favourable for increasing the number of leaves than pH 5 during
the second season only, but in the first season no difference was cbserved.

At the third stage of growth, all the nitrogen treatments increased the
number of leaves compared with the control. However, the appiication of NH,
:NO; at either 75:25 or 25:75 was the most effective treatment for increasing
the number of leaves compared with the control and the other treatments
during the first season; while the ratio of 25:75 NH, to NO; was the most
effective in the second season. The pH 6 produced a significant increase in
the number of leaves compared o the pH 5 in the second season only.

In view of the presented results it might be concluded that nitrogen
fertitization was beneficial for increasing leaf number of syngonium especially
at the second and third stage of growth; moreover, the ratio of 25 ammonium
: 75 nitrate showed to be the mast favourable treatment.

In regarded to medium pH, adjusting the pH at 6 showed to be more
favourable than pH 5 during the early stage of growth in both seasons,
whereas at the second and third stages of growth the response to pH
variation differed between the two seasons. Similar results were obtained by
Saleh et af, (1998} on Ficus benjaminia, they found that, the highest rate of
ammonium nitrate had the greatest effect on the number of leaves/plant.
Number of roots/plant:-

At the first stage of growth, ail nitrogen treatments increased
significantly the number of roots compared with the control in both the first
and second seasons as shown in Table (3}). The most effective N treatment
which produced the greatest increase in root number (10.17 and 10.76 in the
first and second seasons, respectively) was nitrogen applied as nitrate
without ammonium. Aiso, the application of NO; at high ratio (75:25 NOy
:NH,") was highly effective in the second season.
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First season 2005

Table 2: Number of leaves/plant of Syngonum podophyllum in response to nitrogen fertilization and pH value

Stage I' Stage I1”" Stage II™"
Nitrogen pH value(B) pH vaiue(B) pH vaiue B)
treatment (A) | 5 6 | Mean 5 6 Mean 5 6 Mean
[Control 4.00c | 5.33ab | 467¢ 733h 767 7.50d 10.33h 11.62g 10.98¢
NH;NQ3100:0 | 4.33de 5.0ubc | 4.67c 8.00f 8.33e 8.17¢c 13.00d 12.00f 12.50¢
NH;:NO175:25 1 5.00bc 5.67a §.34» 9.67b 8.67d 9.17b 14.48a 12.67¢ 13.57a
NH4NO350:50 | 4.33de 400e | 417d 8.67d 8.00f 8.34¢ 12.67¢e 13.00d 12.84b
NHyNO;25:75 | 4.67¢cd | 5.33ab | 5.00b 10.00a 933c 9.67a 14.00b 13.33¢ 13.66a
NHyNO;0:100 | 433de | 4.33de | 4.33d 71.67g 8.67d 8.17c 11.67g 12.00f 11.84d
Mean 4 .44b 4 943 — 8.56a 845 | - 12.69a 12.44b ——ee
A 0.29 A 0.23 A 0.21
LSD at 5% B ‘ 0.17 B 0.13 B 0.12
AB - 0.41 AB 0.33 AB 0.29 .
Second season 2006
Control 5.00f 5.75de | 5.38¢ 8.33f 8.75 8.54d 12.25i 12.75h 12.50e
NHiNO3100:01 5.50e 6.33b 5.92h 9.10d 16.50b 9 80b 13.00g 14.00d 13.504
NHiNQO375:25 | 6.00cd 550e | 575b 9.75¢ 10.67b 10.21a 13.75¢ 15.75b 14.75h
NH4:NO350:50 | 4.75f 6.25bc | 5.50c 7.25g 11.23a 924¢ 14.00d 15.25¢ 14.63b
NH,;NO325:75 | 6.25bc 7.00a 6.63a 10.00¢ 10.80b 10.40a 15.25¢ 16.00a 15.63a
NH;:NO,30:100 | 5.00f 6.75a 5.88b 9.67¢ 9.25d 9.46¢ 13.50f 15.30¢ 14.40¢c
Mean 5.42b 6268 | ---—-- 9.02b 10.20a ——em 13.63b 14.84a ————
A 023 A 0.24 A 0.17
LSD at 5% B 0.13 B 014 B 0.10
AB 0.32 AB 0.35 AB 0.24
*  21- days old ** 63-days old #*% 105-days old

‘e 39 'S ‘elyey ‘eqep-j3
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Table 3: Number of roots/ptant of Syngonum podophyllum in response to nitrogen fertilization and pH value
First season 2003

LT Y

Stage I’ Stage I Stage IIT
Nitrogen pH valuecp) pHvalue (B) H value{B
treatmeot (A) | 5 g | Mean 5 5 Mean 5 Bl Mean
Caontrol 4.93e 51le [ 5.02d 10.22g 11.69f 10.96d 16.00i 17.67gh "16.84e
NHy:NO3100:0 | 7.00d 8.33bc | 7.67¢ 13.00e 14.33d 13.67¢ 18.10g 21.00c 19.55¢
NHyNO375:25 | 9.67a | 8.25bc | 8.96b 14.30d 13.67de 13.99¢ 20.03d 19.15¢f 19.59¢
NHyNO350:50 | 7.67c¢d 8.67b 8.17¢ 16.80b 18,332 17.57a 19.33ef 24 33b 21.83b
NH4NO325:75 | 8.67b 7.33d 8.00¢ 13.60de 14.33d 13.97¢ 17.07h 19.07f 18.07d
NHyNO,0:100 | 10.00a | 10.33a | 10.17a 15.33¢ 15.67¢ 15.50b 19.73de 25.10a 22.42a
Mean 7.99a 8.00a e 13.88b 14.67a mem 18.38b 21.05a ree-
A 0.64 A 0.70 A 0.45
LSD at 5% B 0.37 B 0.40 B 0.26
AB 0.90 AB 0.99 AB 0.64
' Second season 2006
Control 550g | 6.25g | 5.88d 11.25F 11.76ef 11.51c 15.25¢ 16.50f 15.88d
NHaNO2100:0 | 8.25f | 9.00def | 8.63¢ 14.50cd 17.20a 15.85a 23.00c 25.00b 24.00a
NHyNO375:25 | 8.67ef | 9.75¢d | 9.21¢ 12.25¢ 16.50a 14.38b 21.76cd 26.50ab 24 13a
NH4NO;50:50 | 9.50cde | 10.25bc | 9.88b 15.33bc 16.25ab 15792 22.10c 23.00¢ 22.55b
NH:NO;25:75 | 10.00be | 11.50a | 10.73a 14.62¢d 14.10d 14.36b 20.25d 27.76a 24.01a
NHNO30:100 | 10.75ab | 10.76ab | 10.76a | 12.25¢ 15.25¢ 13.75b 18.50e 22.25¢ 20.38c -
Mean 8.78b 9.5% [— 13.37b 15.18a === 20.14b 23.50a -
A 0.60 A 0.70 A 1.07
LSD at 5% B 035 B 0.40 B 0.62
AB 0.85 AB 0.99 AB 1.51
* 21-days old ** §3-days old #** 105- days old

2002 “19quIsAoN ‘(11) Z¢ “Alun eanosueyy 198 ouby T
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No difference was observed with varying the pH of the medium in the
first season; while increasing the pH value to 6 was associated with a
significant increase in root number during the second season.

At the second stage of growth, all treatments increased the number of
roots/plant compared with the control. The treatment in which NH; and NOs;
were applied at a ratio of 50:50 showed to be the most favourabie for
increasing root number than the other nitrcgen treatments. The increase in
pH value from 5 to 6 was asscciated with a significant increase in root
number in the first and second seasons.

At the last stage of growth, all nitrogen treatments increased the
number of roots (range from 18.7 to 22.42 roots/plant) compared with the
control {16.84 root/plant} in the first seasons; a similar effect was occurred as
well in the second season. Moreover, the effectiveness of treatments applied
varied from the first to the second season. The response to the medium pH
was similar to that observed in the previous stage of growth.

In view of the presented results it might be concluded that nitrogen
fertilization was beneficial for increasing root number of syngonium especially
at the second and third stages of growth; moreover the ratio of ammonium
without nitrate showed to be the most favourable treatment.

Root length (cm):

At the earliest stage of growth, in the first season treatrng the piants
with ammonium without nitrate (100:0) produced the greatest increas in root
tength compared with the control; and the other treatments. On the other
hand, different response was observed in this season, the treatment with
nitrate without ammonium {100:0) produced the greatest increase in root
length, as well as the treatment with NH, : NO; at ratio 50:50, compared with
the control and the other treatments. The response to the pH value of the
medium differed also in the two seasons(Table 4).

At the second stage of growth, all treatments resulted in a S|gn|ﬁcant
increase in root length compared with the control in the two seasons. The pH
5 increased the root length than pH 6, in the first season. Whereas the
reverse was occurred in the second season.

At the last stage of growth, in the first season the treatment with
NH;: NO; at a ratio of 50:50 produced the longest the root {45.55 ¢cm) as
compared with the control and the other treatments (range from 31.31 to
42.40 cm); while in the second season the most effective treatment was
ammonium to nitrate of ratio 25:75. the response to pH variation was similar
to the observed to the second season.

In view of the present results it seems that N fertilization using
ammonium to nitrate at the ratio of 50:50 and pH 6 at the second stage in the
second season was the best. Several workers reported that the most of
foliage plants grow best at pH between 6-6.5 (Lutt, 1984).

Fresh weight of shoot (g):-

At the first stage of growth, all treatments lncreased the fresh weight
of shoot as compared with the control, in both seasons. Among treatments
ammoenium applied without nitrate was showed to be the most effective in the
first seasons; in contrast the reverse was occurred in the second season.
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First season 2005

Table 4: Root length (cm) of Syngonum podophyllum in response to nitrogen fertitization and pH value.

% 21-days old

"% 63- days old

*** 105- days old

Stage 1* : Stage il** Stage ITI***
Nitrogen pHvalue (B) pH value(B) pH valug(B)
: treatmeﬁt (A) 5 6 Mean 5 I 6 Mean 5 6 Mean
‘i Contral 1141ef | 10.82f | 11.12¢ 21 46fg 22.07fg 21.77d 31.87e 32.38de 32.13de
NH;iN0O3100:0 | 14176 j 17.59a | 15.88a 22.12ef 27.91d 2532 33.07de 3533d 34.20d
NHiNQO;75:25 ) 15.38b | 13.29¢cd | 14.34b 35.87b 20.12g 28.00% 45.62b 34.81de 40.22¢
NH4yNO350:50 § 17.42a | 11.24ef | 14.33b 29.37d 38.53a 33.95a 41.00¢ 50.10a 45.55a
NHyNO325:75 1 10.94f | 10.16f | 10.55cd 24,37e 23 52ef 23 95¢c 33.71de 28 9if 31.31%e
NH4NO:0:100 | 12.42de | 7.38g 9.90d 36.43ab 3317¢ 34.80a 45 08b 39.72¢ 42 40b
Mean 13.62a | 11.75b | - | 1 _2837a | 275%b 38.39a 36.88b

A 1.04 A 1.51 A 2.09

LSD at 5% B 0.60 B 0.87 B 120

AR 1.47 AB 2.13 AB 2.95

Second season 2006
Control 12.04g { 13.50f | 12.77d 23.50i 25.36hi 24 .43d 34 71f 36.53¢ 35.62e
NH4NO;100:0 | 14.21F | 16.32de | 15.27¢ 27.82fg 29 24ef 28.583¢ 36.18e 40.00cd 38.09d
NH.NO375:25 ( 16.03e | 17.52cd | 16.78b 31.18¢cd 30.15de 30.67b 39.78cd 42.50b 41.14b
NHy:NO350:50 | 19.26b | 18.20bc | 18.732 34.27b 32.28¢ 33.28a 40.60¢ 39.184 39.89%¢
NHNO;25:75 | 10.84g | 14.61f 12.73d 26.32gh 38.26a 32.29a 36.19%¢ 48.20a 42.20a
NHyNG;0:100 | 1450 1 21342 | 17.92a 24 81hi 3473 29 77bc 34 26f 42.11b 38.19d
Mean 1448b | 1692a | ---- 31.67a 36.95b 41.42a

A 0.95% A 1.34 A 0.78

LSD at 5% B 0.55 B 0.77 B 0.45

AB 1.35 AB 1.89 AB 1.11

£00Z 4equieAoy (11) Z& “Mun eanosue ‘198 by T



Table 5: Fresh weight of shoot (gm) of Syngonum podophyllun: in response to nitrogen fertilization and pH value
First season 2005

0586

Stage I’ Stage IT" Stage III"""
Nitrogen pH value(B pHvatue (B pH yaiue (B)
treatmegt A [ s : 6) Mean 5 = 6 Mea“ﬁ_ 5 6 Mean
Control 3.03d 3.79% J4tc 8.45h 9.06g 8.76d 1227 13.8%h 13.08e
NHNO;100:06 [ 3.90¢ 5.74a | 4.82a 10.74d 9.99f 10.36¢ 17.79f 18.32e 18.06d
NH,NO;75:25 | 4.9% 3.81c | 4.40b 9.84f 11.86¢c 10.85b 15.72g 23.44b 19.58¢
NH4:NO»50:50 | 3.97¢ 5.15b | 4.56ab 7.77 12.98b 10.38¢ 15.76g 27.19a 21.48b
NHNO325:75 ) 3.76c | 493b | 4.35b 10.13ef 10.45de 10.29¢ 20.26d 22.29¢ 2127
NHNO,0:100 | 3.74¢ 469 | 422b 10.54de 13.92a 12.23a 2217¢ 26.87a 24.52a
Mean 3.90b 4.69a — 9.58b 11.38a — 17.33b 22.00a -

A 037 A 0.31 A 0.31

LSD at 5% B 0.21 B 0.18 B 0.18

AB 0.53 AB 0.44 AB 0.44

Second season 2006
Control 3.63f 47le | 4.17e 941g 10.98f 16.19¢ 18.56i 22.47g 2051f
NH,;NO;100:0 1 4.78e 6.92b | 5.85cd 11.81de 13 86ab 12.84b 21.84h 24 64e 231.24e
NH,NO,75:25 | 5.60d 5584 | 5594 12.63¢ 12.41¢d 12.52b 21.70h 25.444d 23.57d
NHNO550:50 | 5.53d 681b | 6.17bc 12.12cde 13.65b 12.86b 21.80h 28.34b 25.07b
NH;:NO;25:75 | 6.28c | 6.74bc | 6.51b 11.63ef 14,09ab 12.86b 21.84h 26.75¢ 24.30¢
NH;NO;0:100 | 643bc | 7.54a | 699 12.57¢ 14.57a 13.57a 23.53fF 30.25a 26.89a
Mean 538 | 6.38a — 11.69 13.26a o 21.55h 26.32a ———m

A 035 A 0.51 A 0.26

LSD at 5% B 0.20 B 0.29 B 0.15

AB AB 072 AB 0.37

* 21-days old

0.4%

** §3-days old

w** 105- days old

e 32 g ‘eyey ‘eqep-i3
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The response to change in medium pH was similar in both seasons, as pH 6
increased significantly fresh weight of shoot in comparison with pH 5(Tabieb).

At the second stage of growth, all nitrogen treatments increased
significantly the fresh weight of shoot compared with the control in both
seasons. Among treatments, the most effective one was ammonium to nitrate
- at ratio of 0:160 which increased significantly the fresh weight of shoot (12.23
and 13.57 g, in the first and second seasons, respectively). Increasing the
medium pH from 5 to 6 produced significantly an increase in fresh weight of
shoot in both seasons.

At third stage of growth, the response to nitrogen treatment and te pH
value of the media followed the same trend observed at the second stage.

In view of the present results it seems that N fertilization using relatively
high levels of NO, at pH 6 is favourable for increasing fresh weight of shoot of
Syngonium podophyllum at the second and third stage of growth.

Dry weight of shoot {g):

At the first stage of growth, the various N treatment applied produced
significantly an increase in the dry weight of shoot as compared with the
control in both the first and second seasons. The weight of shoots was
increased significantly at pH 6 compared with that resulting at pH 5 in the two
seasons(Tabieg).

At the second stage of growth. all nitrogen treatments increased
significantly the dry weight of shoot compared with the control in both
seasons and certain treatments were more effective than others, such as
ammaonium to nitrate at a ratio of 0:100 in the first and second seasons; and
ammonium to nitrate at 50:50 in the second season only. The pH 6 produced
the more dry weight of shoot compared with pH 5, in the two seasons.

At the third stage of growth, the results obtained showed that the effect
nitrogen treatments followed the same trend of observed at the second stage.
Moreover, the response to pH change from 5 to 6 was also similar to that
recorded at two previous stages.

In view of the presented results in might be concluded that nitrogen
fertilization was beneficial for increasing dry weight of shoot of syngonium
especially at the second and third stages of growth; moreover, the ratio of
-high level nitrate showed to be the most favourable treatment. The results are
in a agreement with previous ones on poinsettia (Gaffiney et af., 1982).

Fresh and dry weight of roots (g):-

At the first stage of growtn, the most effective treatment for increasing
.~ fresh weight of roots in both seasons was nitrate to ammonium at a ratio of
100:0. the pH level at 6 produced the heaviest fresh weight of roots
compared with pH 5, in two seasons(Table 7and8).

At the first stage of growth, the response to nitrogen treatment and to
pH of the media on dry weight of reots followed the same trend observed for
the fresh weight of roots at the first stage.

At the second stage of growth, in both seasons nitrogen fertilization
treatments produced significantly an increase in the fresh weight of roots
compared with'the control.
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Table 6: Dry weight of shoot (gm) of Syngonum podophyllum in response to nitragen fertilization and pH value
First season 2005

‘fe 19 'S ‘eyey ‘eqep-i3

Stage 1’ Stage II”" Stage III""
Nitrogen __pH valug(B) pHvalue (B} pHvalue (B)
treatmeﬁt (A) 5 6 Mean 1 5 6 Mean 5 6 Mean
Control 031g ; 0.61de | 0.46d 1.13 1.40h 1.27d 2.94h 3.43g 3.18d
NH4NO,100:0 | 0.65¢d 7 0.91a 0.78a 1.66efg 1.48gh 1.57¢ 5.01bc 4.56de 4.79¢
NHyNO,75:25 | 0.71be | 0.8%a 0.80a 1.73def 2.54c¢ 2. 14b 4 36ef 527 4.82¢
NHaNO330:50 | 0.65¢d | 0.78b 0.71b 1.54fgh 2.87b 2.21b 4.10f 6.68a 5.39b
NH4yNO325:75 | 0.51f | 0.69bed | 0.60c 1.66efg 1.90d 1.78¢ 4.73cd 5.13b 493¢
NH4NO30:100 L 0.55ef | 0.61de | 0.58¢ 1.74de 3.55a 2.65a 4.97hc 6.78a 5.88a
Mean 0.56b 0.75a -— 1.58b 2.29a - 4.35b 531a —emm

A 0.06 A 0.14 A 027

LSD ar 5% B 0.04 B 0.08 B 0.15

AB 0.09 AB 0.20 AB 036

e Second season ' Second season Second season
Control 0.50e | 1.14d | 0.82d 4.80e 5.10e 4.95¢ 10.10h 11.82g 10.96¢
NH4NO;100:01 1.134d 2.19h 1.66¢ 5.78d 7.81b - 6.97b 12.331g 14.34d 13.344d
NHyNO375:25 [ 1.35¢d | 1.53¢ 1.44¢ 6.71c 6.99¢ 6.85b 1227 14,824 13.55d
NH4NO350:50 | 1.48¢ | 2.77a | 2.13b © 6.59% 7.87ab 7.23a 12.50f 17.19b 14.89%
NH4NO;325:75 | 2.00b 2.19b | 2.10b 5.71d 8.14ab 6.93ab 12.67f 15.92¢ 14.30¢
NHyNO;0:100 | 2.09b 293a ; 2.57a 6.12d 829 7.21a 13 43e 19.32a 16.38a
Mean 1.43b | 2.i2a - 5.95b 7.37a o 12.23b 15.57a —

A 0.24 A i 0.31 A 0.38

LSD at 5% B 0.14 B 0.18 ‘B 022

AB 0.34 AB 0.44 AB 0.53

* 21-days old \ ** 63-days old **% 105-days old
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The response to change in medium pH was similar in both seasons, as pH 6
increased significantly fresh weight of shoot in comparison with pH 5{Table5).

At the second stage of growth, all nitrogen treatments increased
significantly the fresh weight of shoot compared with the control in both
seasons. Among treatments, the most effective one was ammonium to nitrate
- at ratio of 0:100 which increased significantly the fresh weight of shoot (12.23
and 13.57 g, in the first and second seasons, respectively). Increasing the
medium pH from 5 to 6 produced significantly an increase in fresh weight of
shoot in both seasons. '

At third stage of growth, the response to nitrogen treatment and to pH
value of the media followed the same trend observed at the second stage.

in view of the present results it seems that N fertilization using relatively
high levels of NO; at pH 6 is favourable for increasing fresh weight of shoot of
Syngonium podophyiium at the second and third stage of growth,

Dry weight of shoot (g):

At the first stage of growth, the varicus N treatment applied produced
significantly an increase in the dry weight of shoot as compared with the
control in both the first and second seasons. The weight of shoots was
increased significantly at pH 6 compared with that resulting at pH 5 in the two
seasons(TableB).

At the second stage of growth. all nitrogen treatments increased
significantly the dry weight of shoot compared with the control in both
seasons and certain treaiments were more effective than others, such as
ammonium to nitrate at a ratio of 0:100 in the first and second seasons; and
ammonium to nitrate at 50:50 in the second season oniy. The pH 6 produced
the more dry weight of shoot compared with pH 5, in the {wo seasons.

At the third stage of growth, the results obtained showed that the effect
nitrogen treatments followed the same trend of observed at the second stage.
Moreover, the response to pH change from 5 to 6 was also similar to that
recorded at two previous stages.

In view of the presented results in might be concluded that nitrogen
fertilization was beneficial for increasing dry weight of shoot of syngonium
especially at the second and third stages of growth, moreover, the ratio of
-high level nitrate showed to be the most favourable treatment. The results are
in a agreement with previous ones on poinsettia (Gaffiney ef al., 1982).

Fresh and dry weight of roots (g):-

At the first stage of growin, the most effective treatment for increasing
.~ fresh weight of roots in both seasons was nitrate to ammonium at a ratio of
100:0. the pH level at 6 produced the heaviest fresh weight of roots
compared with pH 5, in two seasons(Table 7and8).

At the first stage of growth, the response to nitrogen treatment and to
pH of the media on dry weight of roots followed the same trend observed for
the fresh weight of roots at the first stage.

At the second stage of growth, in both seasons nitrogen fertilization
treatments proguced significantly an increase in the fresh weight of roots
compared with' the control.

9851



Z586

Table 6: Dry weight of shoot (gm) of Syngonum podophyilum in response to nitrogen fertilization and pH value
. First season 2005

Stage I’ ; Stage 1™ . Stage 11"
Nitrogen pH value (B) pHvalue (B) pHvalue (B)
treatmeﬁt (A) 5 6 Mean 5 6 Mean s 6 Mean
Contro! 031g | 0.61de | 0.46d 1.131 1,40h 1.27d 2.94h 343g 3.18d
NH4:NO3100:0 | 0.65¢d 091a 0.78a 1.66efg 1.48gh 1.57c 5.01bc 4 56de 4.79%¢
NH4NO375:25) 0.71be | 0.89a | 0.80a 1.73def 2.54¢ 2.14b 4. 36ef 527 4.82¢
NHyNO;50:50 | 0.65¢d [ 0.78b | 0.71b 1.54fgh 2.87b 2.21b 4.10f 6.68a 539
NH4:NO325:75) 0.51f [ 0.6%cd | 0.60¢ 1.66efg 1.50d 1.78c 473cd 5.13b 4.93c
NHyNO;0:100 | 0.55ef | 0.61de | 0.58¢ 1.74de 3.55a 2.65a 4.97bc 6.78a 5.88a
Mean 0.56b 0.75a —ram 1.58b 2.29a - 435b 531a o
A 0.06 A 0.14 A 0.27
LSD at 5% B 0.04 B 0.08 B 0.15
AB 0.09 AB 020 AB .36
Second season Second season Second season
["Control 0.50e 1.14d { 0.82d 4 80e 5.10e 4.95¢ 10.10h 11.82¢ 10.96¢
NH4:NO;100:01 1.13d | 2.19b | 1.66¢ 5.78d 7.81b - 6.97b 12.33fg 14.34d 13.344
NHyNOy75:25 ( 1.35¢d | 1.53¢ | 1.44c 6.71c 6.99¢ 6.85b 12.27fg 14.82d 13.55d
NH4yNO350:50 | 148c | 2.77a | 2.13b 6.59¢ 7.87ab 7.23a 12.59f 17.19b 14.89b
NH4NO325:75 1 2.00b ¢ 2.19b | 2.10b 571d 8.14ab 6.93ab 12.67f 15.92¢ 14.30¢
NHyNO:0:100 | 2090 | 2.93a | 2.57a 6.12d 8202 721a 13.43e 19.32a 16.38a
Mean 1.43b | 2.i2a —— 5.95b 7.37a — 12.23b 15.57a aem
A 0.24 A 031 A 0.38
LSD at 5% B 0.14 B 018 B 0.22
AB 0.34 AB 0.44 AB 0.53

* 21-days old

** 63-days old

*#* 105-days old
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Using ammenium without nitrate was the most effective treatment compared
with the other treatments, in the first season, different response was of
observed in the second season, as the treatment ammonium to nitrate ratio of
0:100 was the most the favourble than the other treatments. Decreasing the
pH value of the medium from 6 to 5 was associated with a significant
increase in root fresh weight in the first season; whereas a reverse response
was occurred in the second season.

At the second stage of growth, the response to N treatments and to pH
of the media on dry weight of roots followed the same trend observed the
fresh weight of roots at the first stage.

At the last stage of growth, the results obtained show the effect of
nitrogen treatments whcih followed the same trend observed the second
stage on fresh and dry weight of roots. Moreover, the response to pH change
from 5 to 6 was also similar to that recorded at the two previous stages. This
result was in the agreement with that obtained by Cho et al,, (2000) on Aster
tataricus and Chrysanthemum boreale, they found that, using NO; increased
the fresh weight of shoot and roots.
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