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ABSTRACT

Two scparate .experiments were enmedomdunngtwo
successive seasons {2000/2001 and 2001/2002) to study the effect
of N treatments and spraying with GA; on growth, flowering,
thizome productivity and chemical composition of Zantedeschia
aethiopica L. and Hedychium coronarium koenig plants. Using
four levels of nitrogen (N;=2, N>=3, N5=4 and Ns=5 g/plant of
ammonium sulphate, respectively), phosphours (P=7. g/plant of
calcium superphosphate) and potassium (K=4 g/plant of potassivm
sulfate were used in the two experiments. The mixture of fertilizers
was added at four doses. The first three doses were added at one
month interval beginning from 30 days after planting, while the
fourth dose was applied afler cutting of the flowering spikes then
these plants are planted in sandy clay loam of pH 8.4.

 From the obtained data it was found that the best treatments
were 5 g of ammonium sulfate +7 g of calcium super phosphate + 4
g of potassium sulfate for Zantedeschia aethiopica. Also, it was
found that the best treatment for Hedycium coronarium was 4 g. of
ammonivm sulfate + 7 g. of calcium superphoshate + 4g. of
potassium sulfate, which gave the best resulis for the most studied
parameters. :

INTRODUCTION

The flowering ornamenta} bulbs are considered a group of the
most beautiful adjuncts for garden decoration. They are used
practically in landscape, production of commercial cut-flowers and
act as a source of glorious colours, as well as some of such bulbs
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have pleasant odour. Zantedeschia is commonly flowers of known
as calla lily. It is a perennial herb grown for their omamental
corolla like spathe and sometimes for their variegated or spotied
foliage. It grows very well in open in warm climate, but can be
grown inside greenhouses also. The flowering season varies with
the place. Hedychium (the large white flowers are sweet-scented),
Fam. Zingiberaceae. Buttefly lily, Ginger lily, Garland flower,
leafy, rhizomaous herbs allied to kaemferia and ginger, grown
under glass and in the opén far south. Flowers in treminal spike or
thyrse; Hedychiums are strong-grown plants, very ornamental, both
"in foliage and in flower. They are essentially fall bloomers,
although they may be made to bloom more or less continuously
under glass. The common white-flowered species is H.
coronarium, this requires warm house treatment for best results,
although it often flowers well when plunged in a warm, half shady
place in the open. garden plant (Omata ef al., 1991).

Goncalves ef al. (1989) mentioned that plants received
NP,,0s and K;O at 400, 800 and 400 kg/ha gave the best results
and the results was affected by 3 fertilizing schedules 20+80+420,
40+80+40 or 20+40+40 g/m of the Heaj}chtmn gardnerinum. )

Badran et al. (1989) - stated that, supplying calla plants with

the low level (N 60, P 75, K 50) or high level (N 120, P 150, K
100) mostly improved the different vegetative growth characters
and greatly increased number of offsets, fresh and dry weight of
“upper-ground parts and “rhizome production per plant. Also,
Clemens ef al. (1998) applied N, P and K to Zantedeschia
aethiopica cv. Starlight in the previous growth period. This
treatment affected fresh weight, of shoot and development. In
addition, plant survival during the initial growth period was higher
at Jow N and P and at intermediate levels of K. The fresh weight of
harvested tubers was higher at intermediate levels of N. as well as,
number of flowers per unit area and tuber fresh weight were
increased while, time to flowering was shortened at low N. Also,
Ostertage and Verville (2002) demonstrated that fertilizer
application with N reduced species richness at the young, N-limited"
site, but none of the nutrient additions altered species richness at
- the older. In addition, at the site with low N availability plots
fertilized with NP and higher densities of the non-native ginger
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(Hedychium gardnerianum). E}-Bably (2003) on Agapanthus
africanus studied the effect of seven different fertilization ratios
(COIltI'Ol, N1, P1, K, NszK, N]PzK,‘Ng,P;K, NzPlK,,Ng,PzK where
N, N; and N3 =6, 9 and 12 g ammopium sulfate, P, and P> = 3 and
6 g calcium superphosphate and K =5 g potassium surphate), she
found that all fertilization treatments significantly increased leaf
length, leaves number/plant and fresh and dry weights over
untreated plants. As well as, all fertilization treatments significantly -
increased spike length, spike diameter, fresh and dry weight of
spike, florets number/spike, fresh and dry welght of florets over
control.

. Rochelle et al. (1997) supplied Hedjfchmm gardnerianum
plants with 200 or 400 kg N/ha 200 or 400 kg K>0O/ha and 400 or
800 kg P,Osha with 25% N, 66% P,0s and 50% K,0 applied at.
planting, 25% applied 60 days later, 25% N+30% P,05 +30% K0
applied 210 days after planting and a further 25% N applied 270
days after planting. They stated that rates of apphied K,O

- significantly increased rhizome length and shoot number while no
significant effects on N or P were observed.

MATERIALS AND METHODS

This study was carried out at Kafr-Dochmeis, Gharbia’
Governorate and the Laboratory of Faculty of Agriculture, Kafr El-
Sheikh, Tanta University, .during - 2000/2001 and 2001/2002
seasons, to investigate the effect of five different N fertilization
treatments on growth, flowering, rhizome productivity and
chemical constituents of Zantedeschia aethiopica L. and
- Hedychium coronarium, in two separate experiments as follows:
Control Ny, N3, N3 and N, at the rates 0,2,3,4 and 5 g/plant of
ammonjum sulfate (20.5%), respectively Regarding P and K, 7.0
g/plant of calcium superphosphate (15.5% P20s) and 4.0 g/plant of
potassium sulfate (48.5% K>0) were used. The mixture of
fertilizers was divided into four equal amounts. The first three
doses were added at one month interval from planting while the
fourth was applied after cutting  of spikes. The experiment was a
completely randamized- block design as five treatments with three

replicates and each replicate contained four plants (12 plants for
each treatment).
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The following data were recorded for the two expenments.
1- Foliage or plant height.

2- Leaf area cm’.

3- Number of leaves per main shoot. -

4- Number of leaves per clump.

5- Total shoots number per clump. -

6- Fresh and dry weight of upper ground parts per clump.
7- Fresh and dry weight of new offsetslclup

Flowering traites.

1- Flowering date.

2- Inflorescences number of main shoot.

3- Inflorescences number of new shoots/clump.
_4- Flowering shoots number/clump.

5- Stalk length and diameter (cm).

6- Inflorescences height and diameter.

7- Rachis length {(cm).

8- Florets numberfmﬂorscenees .

9- Fresh and dry weights of flowering splkelsplke

Rhizomes productivity . o

1- Main rhizome length and dlameter

2- Rhizome size per clump. (by soalqng in recorded size of water)
3- Number of rhizome per clump.

4- Number of tubercales per clump. :

5- Fresh and dry weights of rluzomeslclump

Chemical analysis:

1- Chlorophyll (a) and (b). (Chlorophylls (a) and (b) mg/g fresh
‘weight of the third leaf were determined according to Moran
(1982)).

2- Total carbohydrates ((mg/g dry weight). Usmg colonmetnc
method given by Herbert et al. (1971)).

3- Nitrogen, phosphorus and potassium%.

Total nitrogen was determined using m:crok_]eldhle method
according - to Piper (1947), phosphorus was colorimetrically
determined aocordmg to Troug and Meyer (1939) while potassium

was determined using the flamephotometer accordmg the method
described by Brown and Lilliland (1946). '
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Irrigation and agricultural practxces were done for all
experiments whenever needed.

Duncan’s Multiple Range Test was used for the comparison
between means of treatments for the all experiments according to-
Snedecor and Cochran (1972).

_ The physical and chemical analysis of experimental soﬂ are
shown in Tables (A and B).

Table (A): Physical analysis.

Caly % Silt % Fine sand % | Cross sand % Texture
36.2 224 13.0 28.4 Sand clay loam

' Table (B): Chemical analysis.

Ec Anions . Cations Average nutrient
PH (Me g/L) . (me g/L.) : mp/ks soil

Ds/m _[CO5[HCO,ICL SO~ [Ca™ [Mg™ INa* [IKK | Nj P | K
84] 416 0 | 579 | 1498|1984 |11.74 | 527 |23.13| 0.4 |243]| 84 {538

RESULTS AND DISCUSSION
Vegetative growth:
-1- Plant height:

Data in Table (1) showed that all N treatments significantly
increased plant height of calla over the control during both seasons.
"The tallest plants resulted from the treatments of N3 and N, in the
first season, while in the second one the treatment of N, gave the

tallest plants. The shortest plants were of control in both season.

The significant tallest plants of Hedycium coronarium as
shown in Table (2) had observed for the contro] in the two seasons,
respectively. Similar results were observed by Goncalves er al.
(1989) on Hedychium gardnerianum.

The increase in- foliage height owing to the addition of
nitrogen fertilizer may be attributed to the nitrogen which,
constitute amino acids form which the protein is synthesized that
participates in cell enlargement and cell division (Develin, 1975).
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2 Leaf aren:

& is obviows from data im Table (1) that with increasing
.nitvopen level in fertilizer treatments, the leaf area significamtly
muwdonalhdmmgﬂwtwosmonsﬂnnmmrolwxﬂmne ,
exception in case of the treatment of N;. The highest values
resulted from N4 followed by Nj in the first season and N, in the
second one. It is obvious form data in Table (2) that the leaf
arca/leaf of Hedychium coronarium significantly increased
gradually as N levels increased during both seasons. The highest
value resulted from N, against the lowest values for the control in
the two seasons, respectively. These results are in harmony with
those of Badran et al. (1989) on calla. -

Table (1): Effect of nitrogen treatments on vcgc:anve growth characteristics of
Zantedeschia aethiopica L. plant during 2000/2001 and 20012002

seasons.
a ' ) Ui ground
€ |Folisge] Leat | M%7 | No.of | Totsishootr.]  partw/ctump
E | Height| area ""mi": Leaves’| Number/ [~ o W
é {cm) {em) shoot clump clomp ® ®

First season
Controi| 56.50¢ | 199.79¢ | 6.09b |52.75Db 89¢ 129.07d | 1994¢
1 N, |6525h]26291bc] 6250 |60.75b 11.67b 26050c | 3193¢
N; | 71582 [314.36ab| 6.75a |62.33 b 12420 . | 463.75b | 47.64b
N; | 75.504a 324,78 ab| 6.752a [69.92ab| 14.45b 467.69b | 68.25a
N, !75252]|340.0¢4a] 6832 | 78252 19.58 a 49103 | 75.11a
Second season
Control} 4633 ¢ | 153.46d | 525¢c |49.174d 11.17¢ 456.13¢c | 41.14¢
N, |5217d]| 16427d | 5.83b [57.00¢c| 1183cd | 457.50c | 41.17¢
N; |5783c¢{18888c ['6.00b [60.08bc] 1292bc |504.94 be| 45.09 be
N; |6283b]21941b[6.17ab]6492b| 13.67ab | 583.11b | 52.48b
N, |75922a]272.72a ] 6508 {77.00a 14.50 a 895.61a | 8036a |
Means within a column having the same letters are not significantly different according to
Duncan’s Multiple Range Test.

3- Number of leaves per main shoot:

It appears from data in Table (1) that all N fertilizer
.treatments significantly increased number of leaves/main shoot of
Zantedeschia over the control during both seasons, except for the
treatment of N, in the first season. The highest values resulted from
N4, N3 and N; in both seasons. With increasing nitrogen level in
fertilizer treatments, number of leaves/main’ shoot of Hedycium
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coronarium significantly increased over the control during both
seasons, Table (2). The highest values resulted from N, followed
by N; in the first and the second seasons against 9.92 and 9.00
leaves for the control in both seasons, respectively. Similar results

- were obtained by Badran et al. (1989) on calla and El-Bany (2003).
on Agapanthus.

4- Number of leaves per clump:

Data in Table (1) indicated that, all treatments increased
number of leaves per clump of Zantedeschia over control in both
seasons. The highest values resulted from N, followed by Nj in the
first season and N, in the second one.

5- Main shoot diameter {cm.)

The obtained results in Table (2) revealed that with’
increasing N treatments the main shoot diameter of Hedycium
increased over the control during the two seasons. Significant
increment resulted from N; and Ny and the lowest values resulted
from the control in both seasons. Similar results were reported by
Ahmad et al. (1995) on Striitzia regina leavespeﬁole. ’

“Total shoots number per clump

It is indicated from Table (1) that total shoots mnnberper
~ clump on calla was significantly influenced by all N treatments
when compared to control in both seasons, except for the N,
treatment in the second season. The highest total shoots
number/clump resulted from Ny in both seasons, while the control
treatment gave the least values of seasons. Data in Table (2)
indicated that the highest values of total shoots/clump of
Hedychium resulted from N4 in the first season- and the highest
values resulted from N; and N; in the second one. While, the’
control gave the lowest values in both seasons. The obtained
findings are in agreement with those mentioned by -many
researchers such as Badran et al. (1989) on calla and Clemens et al,
(1998) on Zamtedechia albomaculata.

_7- Fresh and dry weight of upper ground parts per cluin;p:

It appears from daga in Table (1) that high rate of N in used -
treatments had pronounced significant effects on fresh weight of
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upper ground parts of Zantedeschia plants when compared with
untreated ones in the two seasons. While, increasing N in the
treatments caused a gradual increase in the dry weight of upper
ground parts over the control in the two seasons. The significantly
heaviest fresh weight resulted from the treatment of Ny, while the
control gave the least values of with the two seasons. Meanwhile,
the significantly increment in dry weight was the highest for the
treatments of Nj . in both seasons, while the lowest values resulted
from the control treatments in'the two seasons. It appears from data
in Table (2) that the significanfly heaviest fresh weight of
Hedycium plants resnlted from N, -while, the dry weight
significantly increased in both seasons. The control gave lowest
“fresh and dry weights in both seasons. The obtained findings are in

agreement with those mentioned by Goncalves et al (1989) on
Hedychium.

The increase in dry weight of upper ground parts with the
increase in the added fertilization especially nitrogen may be

attributed to the increase in fresh weight of the foliage parts: It is
well “known that nitrogen has outstanding importance, since it
comprises 40-50% of the dry weight of the protoplasm in the
plantcells. Nitrogen also takes part in chlorophyll composition and
the constituents of proteins, hence, encourages the devclopment of
the vegetative growth (Bidwell, 1974).

8- Fresh and dry weight of new offsets/clump.

“ It is evident from Table (2) that both fresh and dry weights of

new roffsets on Hedychium increased significancy by increasing the
N rates in used treatments. The significantly heaviest fresh and dry
weight of new offsets per clump of Hedychiam plants resulted from
Ns while, the control gave the least value of fresh and dry
weight/clump during the two seasons. Similar trend of results was

‘obtdined by Goncalves et al. (1989) on Hedychium.
" Flowering traites:
1- Flowering date:

Data in Table (3) detected that the application of N in the all
fertilizer treatments significantly enhanced the flowering time of"



Tabie (2): Effect of nitrogen treatments on the vegetalive growth characteristics of Hedychium coronarium,

Koenig plant during 2000/2001 and 2001/2002 seasons.

$00Z (I)I€ “Apup} Dpv 3y LSy I

Main shoot | New offsets weight| Rhizomes weight
Plant Leaf Leaves [Main shoot} Total shoots weight (g) (gV/clump (g)/clump
Treatments| height |area/leaf(number of| diameter | number
(cm) (cm®) |main shoot| (cm) felamp Fresh | Dry | Fresh | Dry | Fresh | Dry
_ First season ]

Control { 89.42d | 3148d | 9.92d 1.13¢ 8.88d |102.67¢|14.79c(225.67¢| 34.68¢c {572.78 e | 89.53 e
N 10533 c | 38.68¢ | 10.75¢ 127¢ 10.66¢c [131.00d|19.89b1343.33d{ 52.88d {615.00d{ 9526d
N, 111.58b | 42.61b | 12.67b 1430 11.61 be {143.00 ¢ 23.33ab| 460.67 ¢ | 71.59 ¢ |651.66 ¢ | 103.50 ¢
N, {11550b | 45.65b | 1308 ab 1.76 a 12.77b 115500 b [23.41ab|561.66 b | 85.80 b |856.66 b{117.63 b
N, 122.67a | 52.51a | 13.50a 1.80 a 15.05a |161.67 a{24.15a (72333 a (110.71a {1181.11a | 126.36 2

Second season

Control 158.00d | 30.74d | 9004 ;. 1.10d 6.67¢. {10031 d{12.81c|312.50¢} 46.91 ¢ | 385.00d] 6741 e
N; 60.50 cd | 38.26¢ | 11.00¢ 1.30 ¢ 9.83b 1109.23d}13.95¢)379.17d; 56.81d | 491.504d; 76.21d
N; 62.83¢c | 40.92¢ | 1133 be 1.56b 11.600b 13518 ¢|17.26b (41500 c) 62.73¢c | 712.50¢c] 8790 ¢
N, 70.33b | 47.40b | 11.83b 1.90 a 13.00a | 145.41 b |18.57ab) 504.17 b{ 76.53b | 912.50 b} 102.03 b
Ny 77008 | 54.08a | 12.67a 1.93n 13.67a | 159590 21.384 | 354.17a | 99.32a {1525.00 2§ 137.67 a

Means within a column having the same letters are not significantly different according to Duncan's Multiple Range Test.

86
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calla plants during both seasons. Whereas, the earliest significant
flowering resulted from the treatments of N3. But the longest time
to flower was recorded from the control in both seasons. Data in
Table (4) pointed out that all N treatments significantly enhanced
the flowering time of Hedychiwm plants during both seasons.
Whereas, the earliest significant flowering period resulted from N3,
whereas the control treatment took the longest time to flower in
both seasons. These results are in harmony with those of Rocelle et
al., (1997). On Hedychium and El-Bably (2003) onAgapanthus
africanus.

2- Inflorescence number of main shdot: _

Data in Table (3) cleared that the inflorescence number of
main shoot of callla plants was significantly affect in the first
season, while there were significant differences in the seoond one
with application the N treatments.

In accordance with these results are those reported by Badran
et al. (1989) on Zantedeschia eathiopica.

Table (3): Effect of nitrogen treatments on ﬂdwering characteristics of
Zantedeschia aethiopica L. plant during 2000/2001 and 2001/2002

$easons.
T |te]. - '
g |8.|85(E.ls 18 | 2|2z rowering
‘E' - s8|23 |58 2 "8 B | E &/ spike weight
[ M‘;‘ - - '_3 “: = e~ E;—. 33 Sh .
E X |ee|lce| 23| 25 |2E( 525 1 88 (e)spike
- s3 |Ee|SE|E 5| 22 |=mL] E=£ e
@& g».« EFg]|Ew| 58 = k] cb | s g
= | 8 sElse|8%| & K ZElEs
= '3 ] 2 e St — 3
= [-1 ) O& B wi F.W. D.w-
-4 z s
First season

rol|170.25d}2.17a]4.25¢|3.33¢| 56.27d | 1.33 c| 8.81 ¢ |7.36 d{45.40b] 1.34b
N; |3163.42c|2.33a [6.92bc| 4.67b | 61.65c | 1.70b | 9.56bc | 8.14b |56.69a{2.07ab
N. |150.75b| 2.42a |6.50bc|4.42bc] 63.76be | 2.072 | 10.18ab | 9.29a |59.49a]2.18ab
Ns |117.58a | 3.00a |8.25ab|5.33ab] 66.14ab {2.01ab| 11.14a | 9.42a |64.15a) 2.59a
N, [256.58b]2.25a {10.08a} 6.08a | 67.45a |1.91ab| 10.78a | 9.51a [60.94a]2.36ab

Second season

ontrol 149.08d | 2.75¢ | 7.75¢ | 4.75¢ | 53.44c | 1.35¢ | 9.71c | 9.41c |39.09b] 3.52d
N; |124.75c |3.08bc]8.53bcj4.92bc] S8.99b | 1.43c | 10.05¢ | 9.94b {44.24b] 3.98d
N; |119.58¢c|3.25b | 9.67b | 5.17b | 60.71b | 1.65b | 10.31be [10.02ab{56.97a| 4.58¢
N; ]108.17a] 3.67a ]12.504] 6.08a | 61.86b | 1.87a | 11.40a [10.32ab{67,54a| 6.07a
N, {115.75b| 3.25b | 9.58b | 5.42b | 68.25a | 1.86a { 11.00ab {10.47a61.46a| 5.53b

Means within 2 column having the same leticrs are not significantly different according to Duncan’s
Muttiple Range Test.
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3- Inflorescences number new shoots/clump:

It is clear from data in Table (3) that, all used treatments
appreciably affected the inflorescences number of new shoots on
_calla plants over the control in both season.

The significantly highest number was obtained from N,
followed by Nj treatments in the first season N3 in the second one
against the lowest value for control treatment in both seasons.

Data - in Tale (4) revealed that all fertilization treatments
significantly increased in florescences number/clump in
comparison with the contro! during the two seasons. In the first
season the significantly highest ‘number of Hedychium plants
resulted from in both seasons. These results are in harmony with
those of Clemens et al. (1998) on Zantedeschia olbamaculala.

‘4- Flowering shoots number/clump:

It is obvious from Table (3) that all treatments increased
number of the flowering shoots/clump over control in both seasons.
The significantly highest number on calla plants resulted from N4

_followed by Nj; treatments in the first season and N3 in the second
one.

5- Stalk length and diameter (cm)

Data in Table (3) indicated thal, all N treatments significantly
increased stalk length over control in both seasons. The longest
stalks resulted from N, in both seasons. It is distinct from data in
Table (4) that, the treatment of Nj in seasons was superior to both
the other treatments as it resulted in the longest stalks of
Hedychium plants over the control, in both seasons.

- Also, all N treatments significantly increased stalk diaméter
of calla plants in comparison with the control during the two
seasons except for the treatment of N, in the second season. The
highest significant value was obtained from the treatment of N in
the first season and Nj in the second one, while the control
treatment gave the thinnest stalk diameter in both seasons. The -
significantly highest values of Hedychium plants were obtained
from N, followed by Nj in the first season and N4 in the second
one. In accordance with these mention results were those reported
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by Badran er al. (1989) on Zanedschla and El-Bably (2003) on
Antholyza aethiopica.

" 6- Inflorescence height and diameter:

It is evident from Table (3) thatall N levels increased both
"inflorescence height or diameter of calla plants over the control
during both seasons. The highest value was obtained by N3 while
the greatest diameter resuited from Ny with the first season. These
results was parallel Wlth ihose obtained by AbdeI-Wahld (1995) on
Strelitzia.

Rachis length (cm):

The high levels of nitrogen mgmﬁcantly gave the longest
rachis in both seasons as shown in Table (4). In the first season the
highest value on rachis length of Hedychium resulted form N3
followed by Ns however, the control gave the shortest rachis. The
lengthening of both the spikes and rachis may be due to the
primitive effects of minerals especially nitrogen on increasing the
division of plant tissues. This is inline with the results of Singh
(2000) on Polianthes tuberosa.

“Table (4): Effect of nitrogen treatments on flowering characteristics of
Hedychium coronarium, Koenig plant durmg 2000/2001 and

200172002 Seasors.
—_ L] — ﬁ - 2 .
2 =20 % E_ % E % L &b z 5‘: Flowering spike
- 5SS |23 &< =S 2= ER weight (g)
= = o == = E LR [
i) a2 =3 = 0 = & = o2
= ES |8z =2 = 2 =€ Fresh Dry
It -

First season
Control {143.39d({5.16c] 93.77e § 1.09d | 684d | 7.94d | 115954 [ 1029d
N; 13744 ¢! 7050} 10708d | 1.17¢ | 8.60c | 9.89¢c | 130.06¢ | 1151 ¢
N, 134.89¢!7.61b{ 111.20¢ | 1.28b j9.03bc(13.46b 13674 bc|{12.70b |
N; [114.16 a1889al 11850b | 142a | 1031a)19.50a} 179.87a | 16.62a
N, j122.94b|7.11b] 133.11a | 1452 |9.72ab | 18492 | 143.80b | 13.1b
] Second season
Control [153.33d{600c] 6247d } 1.23e¢ | 623¢ | 7.36e | 112.69¢ | 10.12¢
N, {150.33 d16.50 6477d | 1.31d | 7.514d | 8.61d | 136.14b | 1225
N, 139.16 ¢[7.17aly 67.65¢c | 1.50c | 8.63¢ |1116¢ | 142470 {1282 b
N; {10500a{7.83a} 7652b | 1.99b | 1052.a | 20.70a | 176.45a { 18.89a
N, 1121.50b17.33a] 8043a | 2.12a | 9.35b {19.45ab| 170.67a | 15.36a
Means within a column having the same letters are not significantly different according to
Duncan’s Multiple Range Test.
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8- Florets number/inflorescence:

Data in Table (2) revealed that the significantly highest
number of florets of Hedychium was obtained from N; followed by
N4 in the two seasons. While, the control recorded the least values
in both seasons.

"9- Fresh and dry weights of flowering spike/spike (g):

From the data in Table (3) in may be indicated that, all
treatments increased fresh and dry weight of flowering spike of
calla plants over the control during the two seasons. The values in
descending order for the treatiments of N3, Ny, Nz and N; with non-
* significant differences (among them) in the first season, while in
the second one the treatment of N3, N4 and N, however the control
gave the least value for both seasons.

From the data in Table (4) the significantly heaviest fresh and.
dry weight of Hedychium coronarium resulted from N, followed by
N3 in both seasons over the control. The obtained findings are in

agreement with those mentioned by El-Bably (1998) and Nasr
(2000) on tuberose.

_Rhizome productivity:
1- Main rhizome length and diameter (cm)

Data in Table (5) showed that all N treatments increased both
thizome length and rhizome diameter of calla plants in comparison
to the control. The largest length resulted from the treatment of N,
in the first season. while the increment of rhizome diameter was
significant in case of N3 only. In the second season the treatment of
N; gave the largest rhizome length. Meanwhile, the N, treatment
resulted in the thickest rihizomes and the smallest diameter resulted
from the control treatment in both seasons. These resultsarein.
harmony with those of Badran et al. (1989) on calla.

2- Rhizome size per clump

From Table (5) itis clear that, all N treatments significant
‘mcreased rhizome size per clump on calla plants over the control
_during the two seasons, except for Ny and N2 in the second season,
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which gave a non-significant increase. The lowest values of
rhizome size were resulted from the control in the two seasons.

Table (5): Effect of nitrogen treatments on rhizome productivity of Zantedeschia
aethiopica L. plant during 2000/2001 and 2001/2002 seasons.

@ =~ ]

E - 5
g E&'« §§ Eg ""E"‘ '--En. Rhizome weight
g =51z @— 1B g1 eS8 (@/clamp
=) l.z l-ﬁ Eﬂ: 6§= 525
E |SE| g¥| SE |FE° 229
& §=§ :;__2 ﬁT 2 Fresh Dry

First season

Control | 4.08b | 7.14¢ |300.75¢| 893 ¢ | 86.33¢ |390.47d|103.17d
N, 3.97b | 7.31 b | 601.58¢ | 10.47bc | 102.75 ¢ | 403.59d {113.34d
N; 4.42b | 8.20b | 539.67d.| 11.22b | 154.17b | 698.17¢ {176.10 ¢
N; 5.59a 19.11ab} 724.00b | 13.35b [199.25ab{ 905.58b |242.05b
N, [|4.90ab| 9.31a | 773.42a | 17.88a | 230.172a |1301.342} 358.09a

Second scason

Control | 4.38¢ | 9.25¢ [ 436.50b | 10.63cd | 75.25¢ [575.23b] 69.25b
N 4.86d | 9.83bc | 553.92 | 11.17d | 140,50b | 664.40b| 79.58 b
N, 5.24c | 16.25b |644.67ab] 11.52b | 144.08b |781.19ab|93.96 ab |
N; 5.54b 111.08a } 851.88a | 11.87ab | 167.08a | 959.26 a | 114.15a
N, 6.13a 111.42a {859.00a | 12.60a | 170.50a |981.57a|117.79a

Means within a column having the same letters are not s1g1:f icantly different

accordmg to Duncan’s Multiple Range Tat. . .

3- Number of rhizome per clump:

Data in Table (5) showed that all N treatments increased
pumber of rhizomes per clump of calla plants over the control in
both seasons. The highest increment in the first season was
obtained from the treatment of N;. While, in the second one the
corresponding values were obtained from the treatments of N, and
Ns. The control recorded the least value of rhizomes/clump in both
seasons. These results are conformity with those observed by El-
Maadawy (1988) on tuberose. - ) '

4- Number of tubercales per clump:

From Table (5) itis clear that, all N treatments significantly
increased number of tubercales/clump on calla plants over the
control in both seasons. The highest increments were obtained from
N,. These results are in harmony with those observed by El-
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Maadawy (1988) on tuberosec and El-Bably (2003) on Antholyza
and agapanthus.

§- Fresh and dry weight of rhizomes/clump:

Data in Table (5) indicated that all N treatments increased
significantly both fresh and dry weights of rhizomes/clump of calla
plants over control in both seasons. The heaviest fresh weight
resulted from N, against the lightest weight for the control. Data in
Table (5) revealed that the significant heaviest weight of

 Hedychium plants resulted from N4 when compared to the other
treatments and the control in both seasons. Meanwhile, the
significantly heaviest dry weight resulted from N4 when compared
to the other treatments. This is in line with the findings of other
workers as El-Maadawy (1988) on Polianthes tuberosa and El-,
Bably (2003) on Agapanthus.

Chemical constitﬁents:
* 1- Chlorophyll (a) and (b) -

"It is clear. from Tables (6 and 7) that all N treatments
- exhibited remarkable significant effect on chlorophyll () and (b) of
calla leaves over -control during-both seasons. The highest
significant chlorophyll- (a) and (b) vﬁuesmlted ﬁ'om N3 in the
two secasons for both plants.

~ While the lowest’ significant vatue - reeorded for the control
- treatment in both seasons. Similar ﬁndmgs were obtained by
Badran et al. (1989) on calla.

2- Total carbohydrates:

~ From the data in' Table (6) it can be indicated that all N-
treatments significantly increased total carbohydrates content in the
leaves of calla over the control during the two seasons. The highest
value was obtained from treatment of N4 in both seasons with non-
significant differences between the other N treatments. However
the control treatment gave the. least value. All fertilization

.treatments in Table (7) significantly increased total carbohydrates

content in the leaves of Hedychium. The resylts are in harmony
with those of Abdel-Wahid (1995) and El-Bably (2003) on
Polianthes mberosa and Strelitizia reginea.
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Table (6): Effect of nitrogen treatments on chemical constituents of Zantedeschia
aethiopica L. plant during 2000/2001 and 2001/2002 seasons.

Chlorophyllj Chlorophyll Total
Treatments | (a) (mg/g. | (b)(mg/g. | carbohydrates| N% P% K%
F.W.} FW.} | (mg/lgD.W)
First seasons
Control 1.23d 021d 1034c¢ | 1,38d | 0.13e | 1.32¢
N, 143 ¢ 032¢ 711.18b 149¢ | 022¢ | 134D
N, 1.59b 039hb 11.25b 152c {1 026b | 1.55ab
N, 1.83a 0.47a 1241 a 168b 10.30ab| L6da
N, 1.64 b 0.42 ab 1263 3 185a | 0.34n | 1.69a
; Second season
- Control 137¢ 0274 11.25¢ 144c¢ 1 029b | 1.28¢
N, 142c 036c | . 11.45b 1.48bec| 0.31b | 138D
N, 169b 0.42 be 11.60b 1.61b | 0.27b [ 146ab
N, 181 » 051a 12312 1.90a { 0.31b | 154a
N, 1.73 ab 0.45 ab 12.38a 2.03a 1 0372 | 148a

Means within a column having the same letters are not significantly different accordlng 1o,
Duncan’s Multiple Range Test.

Table (7): Effect of nitrogen treatments on chemical constituents of Hedychium
coronarium, Koenig plant during 2000/2001 and 2001/2002 seasans.

Chilorophyil | Chiorophyll Total
Treatments | (2) (mg/g. § (b) (mp/g. ] carbohydrates | N% | P% K%
. F.W.) F.W.) (mg/g D.W.)
First seasons
Control 11174 0.672e 1985¢ 120¢c | 0.25¢ |1.754d
N, 1.22¢ 0.108d 2160b 164b | 0.32b [258¢c
N; 1280 ¢ 0163 ¢ 21.75b ] 1.68b 1033ab [263 0
Ns 1.598a 0.290 » 2350 a 1.79a |0.342ab (277 a
N, 1366 b 0.215b . 24.80 a 1,762 | 0.39a {285a
Second season
Control 1.214 ¢ 0.064 4 18.15¢ 1.18¢ | 0.27c |1.63d
N, 1.222¢ 0.150 ¢ _21,75b 1.63b | 0.32b [253¢
N, 1.288 be - 0.I55¢ 21.38b 1.60b 1032 b |2.61Db
N, 1483a | 0360a 2550 b 1812 | 0.342ab |284a
N, 1.358 b 0232 b 26.00 a 1.80a | 0.40 a [2.8%9a]

Means within a column having the same letters are not significantly different according to
Duncan’s Multiple Range Test.

3- Nifrogen, phosphoms ami Potassium percentage:

Data in Table (6) revealed that, all fertilization treatments had
pronounced effects on nitrogen, phosphorus and potassium
"percentage in the leaves of calla plants when compared with
untreated ones. In the second season N; had a non-significant effect
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on in nitrogen content, whereas, N, resulted in significant increase
on phosphorus % against control with the second season. The
lowest value resulted from the control treatments with the all doses
of NPK during the two seasons. Data in Table (7) show that
nitrogen % significantly increased for N3 and N4 in the two
seasons. While, the control gave the lowest values in both seasons.
"The highest phosphpurs percentage in leaves of Hedychium
resulted from N, followed by Nj in both seasons. The control gave
the least value. The highest significant values of potassium on
Hedychium obtained from N4 then N3. While, the control gave the
least value. These results are in harmony with those recorded by
. Badran et al. (1989) on calla.
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