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ABSTRACT

INTRODUCTON

Algenian Ivy (Hedera canariensis,
Willd.) Fam, Araliaceae is used as indoor and
outdoor plant, many investigators studied the
effect of NPK fertilization on the vegetative
growth and chemical composition of foliage
plants. Magnani and Malorgio (1995) fertili-
zed Spathiphyllum wallisii and Dracaena
glauca plants with mincral NPK fertilizers
weekly, they found that NPK fertilization
improved the vegetative growth and increased
chlorophyll content and N, K content in the
leaves. Chauhan et af. (2005) found that NPK
(1: 1: 1) improved the growth of Chloro-
phytum  borivilianum. Dorgham (2005) on
Dieffenbachia  maculata, found that NPK
fertilization gave the highest values of leaf
area, plant height and dry matter, compared
with the control plants. Also, Segura ef al.
(2005) reported similar results on the same

plant. Similar results were obtained by El-
Hanafy and El-Khateeb (1999) on Symgonium
podophyllum plants, Jensen et al. (2001) on
Hedera helix and Fatsia japonica, Mikkelsen
(2003) on Aglaonema commutatum, Minuto
and Devecchi (2004) on Cyclymen and Pelar-
gonium plants and Srinivasa (2006) on Anthu-
rium andraeanum.

Other researchers studied the effect of
trace elements (Fe, Zn and Mn). Toppe and
Thinggaard (2000) on Hedera helix; Stamps
and Rock (2000) on Asparagus virgatus and
Mosquera — Losada et al. (2002) on Hedera
helix. They found that trace elements had a
considerable effect on the vegetative growth,
Also, trace elements increased leaf chioro-
phyll content and the uptake of macro and
micro elements.
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MATERIAL AND METHODS

This expeniment was carried out in
the glasshouse of the nursery of Omamental
Horticulture  Department, Faculty of Agn-
culture, Cairo University, during the two
successive seasons of 2006 and 2007, On
January 1%, rooted cuttings of Hedera cana-
riensis were planted in 20 om plastic pots
filled with sand and peat moss (1; 1 v/ v), the
plants were covered with white polyethylene
plastic sheets during winter months. On
February 1%, plants were fertilized with the
following treatments: NPK at the formula of
3: 2: 1 at the rate of 500, 1000, 1500 or 2000
ppm every 1, 2, 3 or 4 weeks, respectively, in
addition to the control plants. Each fertiliza-
tion treatment was divided into 3 sub treat-
ments, each sub treatment was sprayed with
trace elements (Fe, Zn and Mn) at 50 or 100
ppm every | or 2 months, respectively, in
addition to the untreated plants. Each plant
was immgaied at the rate of 1/2 I/ pot,
containing 500, 1000, 1500 or 2000 ppm.

Ammonium sulfate (20% N), calcium
superphosphate (15% P.0s), and potassium
sulfate (48% K,0) were used as sources of N,

P and K, respectively. In addition, Fe EDTA
6%, Zn chelated 13 % and Mn chelated 13 %
were used as a source of iron, zinc and man-
ganese, respectively. The statistical layout of
this experiment was factorial experimental
design as NPK levels represented the main
factor, and trace elements represented the sub
main factors. The experiment contained 130
potted plants. Each NPK treatment included
36 plants at three levels of trace elements
which replicated three times (4 plants/
replicate). On September 1* the following data
were recorded: plant height (cm), stem
diameter (mm.), leaf area (cm’), number of
leaves/ plant, fresh and dry weights of foliage
and roots (g/plant). The data were statistically
analyzed using New L.S.D. test according to
Steel and Torrie (1980). Chiorophyll content
was determined according the method
described by Saric ef al. (1967). Also, N and P
content were determined in the dry leaves
according to Pregel (1945) and King (1951},
respectively. K, Fe, Zn and Mn content was
determined by flamphotometer method as
described by Piper (1950).

RESULTS AND DISCUSSION

Plant height:

Data presented in Table (1) show that,
NPK fertilization significantly increased the
average plant height of Hedera canariensis. In
the first season, the average plant height
ranged from 72.8 to 107.5 cm, as compared to
52.9 cm 1 the control plants. NPK at the rate
of 1000 ppm/2 weeks gave the best result
(107.5 cm), followed by NPK at the rate of
1500 ppmy/3 weeks which resuited in 101.3
cm. Also, NPK at the rate of 500 ppm/one
week significantly increased the average plant
height resulting in 79.5 cm, followed by NPK
at the rate of 2000 ppm/4 wecks which
resulted in 72.8 cm. Similar results were obtai-
ned in the second season, as the average plant
height varied from 75.5 to 105.2 cm compared
with 51.7 cm in the control plants, and these
results were in the agreement with those obtai-
ned by Segura ef al. (2005) on Dieffenbachia
maculata.

Spraying the plants with trace cle-
ments (Fe, Zn and Mn}) at the rate of 50 ppn/
one month significantly increased the average
plant height resulting in 88.1 and 83.7 cm in
the first and second season, respectively, as
comparing to 75.5 and 75.1 cm in the untrea-
ted plants. Whereas, trace elements at the rate
of 100 ppm/ 2 months significantly increased
the average plant height resulting in 84.8 and
83.0 ecm in both seasons, respectively. These
results were in the harmony with those
obtained by Mosquera - Losada ef al. (2002)
on Hedera helix plant.

The interaction between NPK fertili-
zation and trace elements treatments show
that, in the first season, the highest value
(1139 cm) was obtained from the plants
which were fertilized with NPK at the rate of
1000 ppm/2 weeks and sprayed with trace
elements at the rate of 50 ppm/one¢ month.
Meanwhile the lowest value (45.]1 cm) was
obtained from the untreated plants. Simular
results were obtained in the second season.
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Table (1): Effect of NPK and trace elements fertilization on plant height (cm) of Hedera

canarems:s, Wllld. during two successrve seasons (2006 and 2007)

Trace elements (T), ppm Trace elements (’l), ppm
tiiﬁl:ﬁ:;% 0 [ 50 { 100 [Mean [ 0 | 50 | 100 | Mean
First season (2006) Second season (2007)

‘ Control 451§ 575 | 560 | 3529 | 447 | 564 | 541 | 517
NPK(500 ppm) 725! 841 | 818 | 795 | 729 | 759 | 778 | 753
NPK(1000 ppm) 989 | 11390 | 109.7 | 1075 [ 97.0 | 1100 | 1085 | 1052 |
NPK(1500 ppm) 9321 1074 | 1034 | 1013 | 94.1 | 1044 | 101.9 | 100.1

6783 774 | 731 667 | 717 | 728

New LSD (5 %)
F 4.1
T 34
FxT 6.0
Stem diameter:

Data presented in Table (2) show that,
NPK fertilization at the rate of 1000 ppm/2
weeks produced the thickest stems 4.98 and
504 mm in the first and second seasons,
respectively, compared with 3.64 and 339
mm in the control plants. Also, NPX at the
rate of 1500 ppm/3 weeks significantly increa-
sed the average stem diameter resulting in
474 and 473 mm in both seasons, respec-
tively. Also, NPK at cither 500 ppm/one week
or 2000 ppm/4 weeks significantly increased
the average stem diameter in both seasons.

Regarding the effect of trace elements
on the stem diameter of Algerian Ivy, the
results show that trace elements at the rate of
50 ppm/ one month significantly increased
stem diameter resulting in 4.68 and 4.80 mm
in the first and second scasons, respectively,
as comparing to 3.63 and 3.73 mm in the
untreated plants. Also, the difference between
trace clements at the rate of 100 ppm/ 2
months and the untreated plants was signifi-
cant in both seasons.

The interaction between NPK fertili-
zation and trace elements show that the
highest values were obtained with NPK at the
rate of 1000 ppm/2 weeks compared with
trace elements at 50 ppm/one month; this
treatment recorded 5.27 and 5.36 mm in the
first and second scasons, respectively, as
compared with 2.80 and 393 mm in the
untreated plants.

Number of leaves/plant:

Data presented in Table (3) show that,
fertilization with NPK significantly increased
the average number of leaves/ plant; NPK at
the rate of 1000 ppm/2 weeks produced the
greatest number of leaves 52.8 and 51.1/ plant
in the first and second scasons, respectively,
as comparing to 21.3 and 24.2 i the control
plants. NPK at the rate of 1500 ppm/ 3 weeks
gave large number of lcaves/ plant 44.3 and
46.4 in both seasons, respectively, followed by
NPK at either 500 ppm/one week or 2000
ppm/4 wecks.

Regarding the effect of trace elements
on average number of leaves/ plant, the results
show that trace elements at the rate of 50 ppr/
one month significantly increased the average
number of leaves/ plant resulting in the same
value (40.6) in the first and second season,
compared with 36.0 and 36.8 in the untreated
plants. Meanwhile, the difference between
trace clements at the rate of 100 ppm/2
months and the untreated plants were insigni-
ficant in the second season.

NPK at the rate of 1000 ppm x trace
clements at the rate of 50 ppm/ onc month
resulted in the greatest number of leaves (54.9
and 53.6) m both seasons, respectively, com-
pared with the untreated plants which produ-
ced the lowest values 19.8 and 20.7 leaves/
plant. These results were in the agreement
with those obtained by Wazir ef al. (2004) on
Schefflera actinophylla plants.
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Table (2): Effect of NPK and trace elements fertilization on stem diameter (mm) of Hedera

canareinsis, Willd, during

two successive seasons {2006 and 2007).

Fertilization Trace elements (T), ppm Trace elements (T), ppm
treatments (F) 0 [ 50 [ 100 [Mean | 0 | 50 | 100 | Mean
First season (2006) Second season (2007)
Control 280 369 | 364 338 1293 | 382 343 | 339
‘ NPK(500 ppm) 368 [ 493 | 480 { 447 | 382 507 | 492 | 460
NPK(1000 ppm) 4511 527 | 515 ] 498 | 459 | 536 | 517 | 504
NPK(1500 ppm} 412) 510 | 501 | 474 1410 514 | 496 | 473
NPK (2000 ppm) 3151 440 | 422 ) 392 321 461 ; 399 | 394 !
Mean 3.63 | 4.68

New LSD (5 %)

F .49
T 0.30
FxT 0.65

Table (3): Effect of NPK and trace elements fertilization on number of leaves/plant of
Hedera canareinsis, Willd. during two successive seasons (2006 and 2007).

Fertilization Trace elements (T), ppm Trace elements (T), ppm
treatments (F) 0 | 50 | 100 [Mean | 0 | 50 | 100 | Mean
First season (2006) Second season (2007)
Control 198 | 225 | 216 | 213 1207 234 | 226 | 242
NPK(500 ppm) 349 | 388 | 366 | 368 [369) 407 | 381 | 386
NPK(1000 ppm) 4971 549 | 539 | 528 | 489 536 ;| 509 | 511
NPK(1500 ppm) 4201 469 | 441 | 443 1447 | 486 1 460 | 464
NPK{(2000 ppm) 335] 397 | 369 | 367 1327 369 | 345 | 347
Mean 360 406 | 386 368 | 406 | 384
New LSD (5 %)
F 34 35
T 25 23
FxT 4.5 43
Leaf area: Regarding the effect of trace clements

Data presented in Table (4) show that,
NPK fertilization has a slight cffect on leaf
arca. In the first season, the average leaf arca
ranged from 26.7 to 30.8 cm’, as comparing to
25.3 ecm’ in the control plants, NPK at the rate
of 1000 ppm/2 weeks and 1500 ppm/3 weeks
produced the highest values resulting in 30.8
and 30.1 cm?, respectively. Also, NPK at the
rate of 500 ppmvone week and 2000 ppm/4
weeks slightly increased the average leaf area
resulting in 27.6 and 26.7 cm?, respectively.

Similar results were recorded in the
second season, as the average leaf area varied
from 24.8 to 289 cnt’, as comparing to 24.4
em’ in the control plants.

on leaf area, the results show that trace
elements at the rate of 50 ppm/one month
significantly increased the average leaf arca
resulting in 29.2 and 27.7 cm’ in the first and
second seasons, respectively, compared with
26.6 and 253 cm’ in the untreated plants.
Slight increases in leaf arca were obtained by
spraying trace elements at the ratc of 100
ppm/2 mouths resulting in-28.5 and 265 cm’
in both seasons, respectively.

The results of the interaction between
NPK fertilization and trace clements confir-
med the above mentioned results, as the
highest values were recorded with NPK at the
rate of 1000 ppm/2 weeks x trace elements at
50 ppm/one month. Meanwhile, the lowest
value was recorded with the untreated plants.
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Table (4): Effect of NPK and trace elements fertilization on leaf area (cm’) of Hedera

canareinsis, Willd, during two successive seasons (2006 and 2007).

TR Trace elements (T), ppm Trace elements (T), ppm
reatments (B 0 [ 50 | 100 [Mean | 0 | 50 | 100 | Mean
First season (2006) Second season (2007)

Control 234 | 271 1 254 | 253 | 220 | 267 | 244 | 244
NPK (500 ppm) 2621 287 | 2718 | 276 {257 | 268 | 269 | 265
NPK (1000 ppm) 2931 319 | 313 | 308 | 2761 302 | 286 | 289
NPK(1500 ppm) 289 ( 309 | 305 { 301 |275) 293 | 283 | 284

252 ) 275 | 274 248 ) 253 | 244 | 248

New LSD (5 %)

F 0.7

T 0.5

FxT 0.9
Foliage fresh weight:

Data presented in Table (5) show that
the average fresh weight of foliage varied
from 44.5 to 64.3 g/ plant in the first season,
and from 45.1 to 66.2 g/ plant in the second
one. NPK at the rate of 1000 ppm/2 wecks
produced the heaviest foliage fresh weight
resulting in 643 and 66.2 g/plant in both
seasons, respectively, followed by NPK at the
rate of 1500 ppm/ 3 wecks resulting in 59.1
and 624 g in both seasons, respectively. It
was observed that NPK at either 500 ppm/one
week or 2000 ppm/ 4 weeks, significantly
increased the average fresh weight, as compa-
ring to the control plants.

Trace elements had a slight effect on
foliage fresh weight of Hedera canariensis
plants, compared with the other characters of
vegetative growth, ic. plant height and num-
ber of leaves/ plant. The lower level of trace
elements (50 ppm)/ one month produced the
highest values 54.1 and 54.8 g/ plant in the
first and second season, respectively, as com-
paring to 47.9 and 50.1 g/ plant n the
untreated plants. Whereas the higher level of
trace elements (100 ppm)/ 2 months slightly
increased the average fresh weight and its
difference was significant in the first season
but it was insignificant in the second one.

The data of interaction confirmed the
above mentioned results, since NPK at the rate

of 1000 ppm/2 weeks x trace clements at the
rate of 50 ppm/one month produced the
highest value 67.8 and 69.0 g/ plant in the first
and second season, respectively, whercas the
untreated plants produced the lowest values
38.1 and 36.9 g/ plant in both seasons. These
results agreed with the finding of Moghazy
and Zaghloul {2001) on Yucca alvifolia and
Philodendron domesticum plants.

Root fresh weight:

Data presented in Table (6) show that,
all NPK. treatments significantly increased the
average root fresh weight, NPK at the rate of
1000 ppm/2 weeks produccd the highest
values 30.4 and 27.5 g in the first and second
scasons, respectively, as comparing to 20.6
and 13.7 g in the control plants. Also, NPK at
the rate of 1500 ppm/3 wecks and NPK at the
rate of 500 ppm/one week gave heavier roots
than NPK at the rate of 2000 ppm/4 wecks.

Trace elements have no significant
effect on root fresh weight; trace elements at
the rate of 50 ppm/one month slightly
increased the average fresh weight resulting in
26.0 and 24.8 g m both seasons, respectively.
Also, trace elements at the rate of 100 ppm/2
months recorded insignificant  differences.
This treatment resulted in 25.2 and 24.2 g in
the first and second seasons, respectively, as
comparing to 24.2 and 23.7 g in the untreated
plants.
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Table (5): Effect of NPK and trace elements fertilization on foliage fresh weight (g) of

i Hedera canareinsis, Willd. during two successwe seasons (2006 and 2007),

New LSD (5 %)

F 38
T 25
FxT 42

Fertilization Trace elements (T), ppm Trace elements (T)Lppm
treatments (F) 0 [ 50 [ 100 [Mean | 0 | 50 | 100 | Mean
First season (2006) Second season (2007)
Control 38.1 | 430 | 406 | 406 | 369 | 390 | 378 | 379
NPK(500 ppm) 457 | 494 | 486 | 479 | 484 | 535 | 506 | 508
NPK(1000 ppm) 605! 678 | 647 | 643 | 627 | 69.0 | 669 | 662
NPK (1500 ppm) 540 635 | 598 | 591 | 584 | 657 | 630 | 624
NPK(2000 ppm) 4121 468 | 454 | 445 {439 | 469 | 446 | 451
501 548 |

37
2.7
43

Table (6): Effect of NPK and trace elements fertilization on root fresh weight (g) of Hedera
candreinsis, Willd, during two successive seasons (2006 and 2007).

Trace elements (T), ppm

Trace elements (T), ppm

Fertilization
treatments (F) 0 [ 50 | 100 [Mean | 0 | 50 | 100 | Mean
First season (2006) Second season (2007)

Control 1931 219 | 207 206 | 183 ) 199 18,7 18.7
NPK(500 ppm) 243 | 254 | 253 250 | 2371 254 | 239 | 243
NPK(1000 ppm) 290 | 313 [ 309 | 304 [275] 271 | 279 | 275
NPK (1500 ppm) 264 | 285 | 272 274 | 263 275 273 27.0
NPK(2000 ppm) 218 | 227 [ 221 | 222 [ 2287 242 | 231 | 234
Mean 242 | 26,0 | 252 237 | 248 | 242
New LSD (5 %)
F 2.8 27
T 19 1.8
FxT 33 32

The results of the interaction between
NPK fertilization and trace elements confir-
med that NPK at the rate of 1000 ppm/2
wecks x trace elements at the rate of 50
ppm/one month gave the highest value (31.3
2) in the first season. Whercas, NPK at the
rate of 1000 ppm/2 weeks x trace elements at
the rate of 100 ppmy/2 months gave the highest
value (27.9 g) in the second secason. Mean-
while, the lowest values 19.3 and 18.3 g were
recorded with the unfertilized plants which did
not spray with trace ciements.

Foliage dry weight:
Data presented in Table (7) show that,
in the first season, the average foliage dry

weight ranged from 15.1 to 21.3 g, as compa-
ring to 13.0 g in the control plants. NPK at the
rate of 1000 ppm/2 wecks gave the heaviest
foliage dry weight (21.3 g). This treatment
was followed by NPK at 1500 ppm/3 weeks
which resulted in, 18.3 g, compared with 13.0
g in the control plants. Also, NPK at the rate
of 500 ppm/on¢ week significantly increased
the average foliage dry weight resulting in
17.3 g, whereas NPK at the rate of 2000 ppm/
4 weeks resulted in 15.1 g. In the second
scason, the average foliage dry weight varted
from 14.2 to 21.7 g, as comparing to {1.8 g in
the control plants, and a similar trend was
recorded.
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Table (7): Effect of NPK and trace elements fertilization on foliage dry weight (g) of

two successive seasons (2006 and 2007).

New LSD (5 %)

F 1.6
T 1.0
FxT 19

Trace elements have a slight effect on
foliage dry weight, compared with the other
characters of vegetative growth, Trace ele-
ments at the rate of 50 ppm/one month
produced the highest values 18 0and 18.7g in
the first and second seasons, respectively, as
comparing to 16.2 and 15.5 g in the untreated
plants. Whereas, trace elements at the rate of
100 ppm/2 months slightly increased the ave-
rage dry weight, this treatment resulted in 16.8
and 16.9 g in both scasons, respectively.

Regarding the interaction between
NPK fertilization and trace elements, the
results show that the heaviest foliage dry
weight was recorded with the plants which
were fertilized with NPK at the rate of 1000
ppm/2 weeks and sprayed with trace elements
at the rate of 50 ppm/one month, whereas the

Trace elements {T), ppm Trace elements (T), ppm
tfei'é?n"ez.?fs“’(‘%) 0 [ 50 | 100 [Meai | 0 | 50 [ 100 | Mean
First season (2006) Second season (2007)
Control [17] 142 [ 1301 | 130 [ [08] 132 ] 113 ] 118

| NPK(500 ppm) 161 ] 187 | 172 | 173 | 153|189 | 169 | 170
{ NPK(1000 ppm) 216 | 220 | 202 | 213 1200 | 237 [ 213 | 217
INPK(1500 ppm) 1731 194 | 183 | 183 {190 | 222 | 206 | 206
| NPK(2000 ppm) 1431 158 | 153 | 151 [125] 157 | 143 | 142
| Mean

lowest foliage dry weight were obtained from
the untreated plants in both seasons.

Root dry weight:

Data presented in Table (8) show that,
in the first season, the average dry weight of
roots ranged from 9.5 to 13.3 g, as comparing
to 7.0 g in the control plants. NPK at the rate
of 1000 ppm/2 weeks produced the heaviest
dry roots (13.3 g). This treatment was follo-
wed by NPK at the rate of 1500 ppm/3 weeks
which resulted in 10.6 g. Also, heavy weights
were obtained by fertilizing plants with NPK
at the rate of 500 ppm/one week and 2000
ppm/4 weeks which recorded the same value
(9.5 g), compared with the control plants.
Similar results were obtained in the second
season, as the average dry weight varied from
7.8 to 12,0 g, as comparing to 6.0 g in the
control plants.

Table (8): Effect of NPK and trace elements fertilization on root dry weight (g} of Hedera
canarems:s, Wnlld. during two suceesswe seasons 2006 and 2007).

Fertilization
treatments (F)

" Trace elements (T)gjlpm |

"~ Trace elements (T), ppm_

0 ] 50 ] 100 | Mean

0 50

First season (2006)

Second season (2007)

Control

6.4 14 71 7.0

54 6.5 6.0 6.0

NPK (500 ppm)

9.6 93 95 9.5

3.4 8.3 8.9 8.7

NPK (1006 ppm}

12.2 13.6 133

1171 125 | 119 12.0

NPK(1500 ppm)

102

NPK (2000 ppm)

New LSD [ %)
0.8
04
1.0




334 Ho.

Trace clements at the rate of either 50
or 100 ppm slightly increased the average dry
weight of roots; trace elements at the rate of
30 ppm/one month gave the highest values
10.4 and 9.7 g in the first and second seasons,
respectively, as comparing to 9.7 and 8.9 g in
the untreated plants. Trace elements at the rate
of 100 ppm/one month resulted in 9.8 and 9.2
g in the first and second seasons, respectively.

Regarding the interaction between
NPK fertilization and trace eclements the
results show that, NPK at the rate of 1000
ppm/2 weeks x trace elements at the rate of 50
ppm/one month produced the heaviest dry
roots 14.0 and 12.5 g in the first and second
scasons, respectively. Whereas, the untreated
plants produced the lowest dry weight 6.4 and
5.4 g in both seasons, respectively.

Total chlorophyll content:

Data presented in Table (9) show that,
n the first season NPK at the rate of 1000
ppm/2 wecks produced the highest total
chlorophyll content (4.17 mg /g F.W.), as
comparing to 2.18 mg /g FW. in the control
plants; this treatment was followed by NPK at
the rate of 1500 ppm/3 weeks resulting in 2.99
mg /g F'W. Also, both NPK at the rate of 500
ppm/one week and NPK at the rate of 2000

Annals Of Agric. Sc., Moshtohor, Vol, 46(3), 2008

ppm/ 4 weeks increased the leaf chlorophyll
content compared with the control plants.
Similar trend was observed in the second
season, since the average chlorophyll content
ranged from 2.18 to 4.10 mg /g FW. com-
pared with 223 mg /g FW. in the control
plants, These results were in the agreement
with those obtained by Saleh et al. {1998) on
Ficus benjamina plants.

Trace elements at the rate of 50 ppm
scemed to be an effective factor on chloro-
phyll synthesis, this treatment produced the
highest total chlorophyll value 3.12 and 3.15
mg/ g FW. in the first and second seasons,
respectively, as comparing to 2.40 and 242
mg/g FW. in the untreated plants. Slight
increases in total chlorophyll content (2.99
and 3.00 mg/ g FW) were recorded with
trace elements at the rate of 100 ppm as com-
paring to the untreated plants in both seasons,

respectively.

Regarding the mteraction between
NPK fertilization and trace elements, the
results show that the highest values were
obtained with NPK at the rate of 1000/ 2
weeks and sprayed with trace elements at the
rate of 50 ppm, compared with the untreated
plants.

Table (9): Effect of NPK and trace elements fertilization on leaf chlorophyil content (mg/g
FW.) of Hedera canareinsis, Willd. during two successive seasons (2006 and

2007).
Fertilization Trace elements, ppm Trace elements, ppm
treatments 0 | 5 [ 100 {Mean| 0 | 50 | 100 | Mean
First season (2006) Second season (2007)

Control 176 241 | 238 | 218 [ 173 254 | 241 | 223
NPK(500 ppm) 229 | 3.07 | 280 272 {230 298 ; 2.85 2.71
NPK(1000 ppm) 331 [ 463 | 457 | 417 | 324 | 459 | 448 | 410
NPK (1500 ppm) 1268 | 321 | 308 | 299 | 281 329 | 3.09 | 3.06
NPK (2000 ppm) 197 226 | 211 ¢ 211 [ 201 | 236 | 217 | 2.18
Mean 240 ] 312 | 299 242 4 315 | 3.00
NPK contents: in 2.47 %, as comparing to 2.16 % in the

Data presented in Table (10) show
that, in the first season, leaf N content ranged
from 2.47 to 4.13 %, as comparing to 2.16 %
in the control plants. NPK fertilization at 1000
ppm/ 2 weeks produced the highest N content
resulting in 4.13 %. Meanwhile high concen-
tration of NPK (2000 ppm/4 weeks) resulted

control plants. Similar results were obtained in
the second season, as the average N content
ranged from 2.80 to 4.38 %, as comparing to
2.33 % in the control plants. Trace elements at
the low level (50 ppm/fone month) produced
the highest N content 3.04 and 3.30 % in the
first and second seasons, rcspectively, as
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comparing to 2.60 and 2.98 % in the untreated
plants. Whereas, trace elements at the rate of
100 ppm/2 months resulted in 2.89 and 3.20
% in both seasons, respectively.

The effect of NPK fertilization on leaf
P content had no obvious trend. In the first
season, NPK at the rate of 1500 ppm/3 weeks
produced the highest P content (1.09 %)
followed by NPK at the rate of 1000 ppm/2
weeks which resulted in 1.05 %, as comparing
to 0.88 % in the control plants. Meanwhile
NPK at both 500 ppm/ one week and 2000
ppm/4 weeks resulted in the same value (0.90
%). The results in the second season proved
that there was no definite trend in this respect,
as the results were in narrow range from 1.08
to 1.24 %, as comparing to 0.93 % in the
control plants. Also, the effect of trace ele-
ments on P content had no obvious trend. In
the first season, trace elements at 50 and 100
ppm resulted in 1.00 and 0.97 %, respectively,
compared with 0.93 % in the untreated plants.
Similar results were obtained in the second
season.

The effect of NPK fertilization on leaf
K content had the same trend of N content. In
the first season, K content ranged from 0.89 to
1.53 %, as comparing to 0.47 % in the control
plants. NPK at the rate of 1000 ppmy/ 2 weeks
produced the highest K content (1.53 %). This
treatment was followed by NPK at the rate of
1500 ppm/ 3 weeks which resulted in 1.41 %.
Meanwhile, NPK at the rate of 500 ppm/one
week resulted in 1.30 followed by NPK at the
rate of 2000 ppm/ 4 weeks resulting in 0.89
%. Similar trend was recorded in the second
season, as the average K confent ranged from
1.22 to 1.69 %, as comparing to 0.65 % in the
control plants. Trace clements at the low level
(50 ppm/one month) produced the highest K
content 121 and 142 % in the first and
second seasons, respectively, as comparing to
1.04 and 099 % in the untrcated plants.
Whereas, trace elements at the rate of 100
ppm/2 months resulted in 1.12 and 130 % in
both seasons, respectively. These results were
in the harmony with the findings of Srinivasa
(2006) on Anthurium cv. Chaco plants.

Table (10): Effect of NPK and trace element fertilization on NPK contents (%) of Hedera

two successive seasons (2006 and 2007).

Fertilization Trace elements, ppm Trace elements, ppm
treatments 0 [ 50 [ 100 [Mean| O | 50 | 100 | Mean
First season (2006) Second season (2007

N content
Control 212 1220 1 215 3 216 ¢ 219 | 243 | 236 | 233
NPK{(500ppm) 225 1283 [ 271 | 260 | 295 | 3.07 | 3.02 | 301
NPK{(1000ppm) 380 | 440 | 411 | 413 | 403 | 463 [ 449 | 438
NPK(1500ppm) 267 | 304 | 288 | 286 ([ 3.18 | 336 | 324 | 326
NPK(2000ppm) 206 ; 275 ) 261 j 247 1 254 { 299 | 287 | 2380
Mean 260 | 304 | 2.89 298 | 330 | 320 |

P content
Control 079 | 093 | 093 | 0.8 ; 087 | 099 | 093 | 093
NPK(500ppm) 086 | 095 | 088 | 090 | 098 | 1.13 | L.14 | 1.08
NPK(1000ppm) 109 | 108 ; 099 | 105 | 1.14 [ 129 j 128 | 124
NPK(1500ppm) 101 { 114 | 113 | 109 } 105 ; 119 ] 1.11 | 1.12
NPK{(2000ppm) 08 | 051 | 091 | 090 | 1O | 114 | 1.12 | 1.09
| Mean 093 | 1.00 | 097 101 | 115 | LI2

K content
Control 041 | 055 | 046 | 047 | 049 | 0.78 ! 0.67 | 0.65
NPK(S00ppm) 108 | 139 ] 132 | 130 { 098 | 141 | 135 | 125
NPK(1000ppm) 137 | 168 | 155 | 153 [ 137 | 193 | 1.78 | 169
NPK(1500ppm) 135 | 146 | 142 | 141 | 129 | 151 ! 137 | 139
NPK(2000ppm) 087 | 095 | 086 | 089 | 082 | 148 | 135 | 122
| Mean 104 [ 121 [ 112 099 | 142 | 130
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Fe, Zn and Mn content:

Data presented in Table (11) show
that, in the first season, the average Fe content
ranged from 17.58 to 23.87 mg/ 100 g D.W,,
as comparing to 16.21 mg/ 100 g D.W. in the
control plants. NPK at 1000 ppm/2 weeks
produced the highest Fe content (23.87 mg/
100 g D.W.). This treatment was followed by
NPK at the rate of 1500 ppm/3 weeks which
resulted in 23.22 mg/ 100 g D.W. Whereas the
application of NPK at either 500 ppm/one
week or 2000 ppm/4 weeks resulted in 20.83
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and 17.58 mg/ 100 g DW., respectively. A
similar trend was recorded in the second
season, as the average Fe content varied from
16.80 to 23.26 mg/ 100 g D.W., as comparing
to 14.74 mg/ 100 g D.W. in the control plants.
Spraying the plants with trace clements
increased Fe content in the leaves, trace cle-
ments at the rate of 100 ppm/2 months
produced the highest values 21.49 and 20.16
mg/100 g DW. in the first and second sea-
sons, respectively, as comparing to 19.02 and
18.03 mg/100 g D.W. in the untreated plants.

Table (11): Effect of NPK and trace element fertilization on Fe, Zn and Mn contents
(mg/100 g D.W.) of Hedera canariensis, Willd. during two successive seasons

Trace elements, ppm

Trace eleen, pm

0 | 50 | 100 [Mean | 0

First season (2006)

| 50 | 100 | Mean |
Second season (2007) ‘

Fe content

| Control 14.59 | 16.43

17.60

1621 | 14.60 | 1442 | 15.21

NPK(500ppm) 19.56 | 20.59

22.34

20,83 | 18.39 | 19.82 | 20.04

i NPK(1000ppm) 22.61 | 2445

24.55

2387 1213512371 | 2472

NPK(1500ppm) 21.64 | 23.42

24.60

2322 12028 | 21.87 | 22.89

NPK(2000ppm) 16.70 | 17.67

18.38

17.58 | 15.70 | 16.74 | 17.95

Mean 19.02 | 20.51

21.49

18.03 | 19.35 | 20.16

Zn content

Control 1.09 1.42

1.71

141 | 093 | 1.]J2 | 1.26

164 | 184

1.86

178 | 1.60 | 181 | 1.83

NPK(500ppm)

1.96 | 2.10

2.14

207 | 186 | 193 | 207

1.85 | 195

2,03

194 | 1.77 | 186 | 1.94

1.52. | 1.62

1.77

164 | 118 | 152 | 1.30

1.61 | 1.79

1.90

147 | 165 | 168

Mn content

14.06 | 15.39%

16.82

1542 | 1341 | 1597 | 16.01

1793 1 19.17

2091

1934 [ 16,52 | 18.49 | 18.96

19.23 | 21.90

NPK(1000ppm)

22.38

21.17 | 19.63 | 20.41 | 21.80

19.76

NPK(1500ppm)

1841

21.46

19.88 | 17.69 | 18.78 | 19.69

15.29 | 16.33

NPK{(2000ppm)

17.52

16.84 { 16.93 | 17.65

18.51

Mean

16.98

NPK fertilization at the rate of 1000
ppm/2 weeks produced the highest Zn content
resulting in 2.07 and 1.95 mg/ 100 g D.W. in
the first and second season, respectively, as
comparing to 1.41 and 1.10 mg/ 100 g D.W.
in the control plants. In addition, NPK at the
rate of 1500 ppm/ 3 wecks increased Zn
content in the leaves resulting in 1.94 and 1.86
mg/100 g D.W. in both seasons, respectively,
compared with NPK at the rate of 500

18.12 | 18.82

1682

ppm/one week and 2000 ppm/4 weeks. Trace
element treatments increased Zn content in the
leaves; trace elements at the rate of 100 ppm/2
months resulted in 1.90 and 1.68 mg/100 g
D.W. in the first and second seasons, respec-
tively, as comparing to 1.61 and 1.47 mg/100
g D.W._ in the untreated plants.

Regarding the effect of NPK fertiliza-
tion on Mn content the results show that, in
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the first season, the average Mn content
ranged from 16.38 to 21.17 mg/ 100 g D.W,,
as comparing to 15.42 mg/ 100 g D.W. in the
control plants, NPK fertilization at the rate of
1000 ppm/2 weeks produced the highest Mn
content (21,17 mg/ 100 g D.W.). This treat-
ment was followed by NPK at the rate of 1500
ppn/3 weeks and 500 ppm/one week which
resulted in 19.88 and 19.34 mg/100 g DW.,
respectively. Whereas NPK at the rate of 2000
ppm/4 weeks resulted in 1638 mg/ 100 g
DW. A similar trend was recorded in the
second season, as the average Mn content
varied from 17.14 to 20.61 mg/ 100 g DW |
as comparing to 15.13 mg/ 100 g DW. in the

contro} plants. Trace element treatments
increased Mn content in the leaves, trace ele-
ments at the rate of 100 ppm/2 months produ-
ced the highest value 19.82 and 18.82 mg/ 100
g DW. in the first and second seasons,
respectively, as comparing to 1698 and 16.82
mg/ 100 g D.W. in the untreated plants. These
results agreed with the findings of Abou-Taleb
and Hassan (1995) on Alocasia reginea plants.

Conclusively, the interaction between
NPK at 1000 ppm/2 weeks treatment x trace
clements at 50 ppm/one month could be
recommended for Algerian Ivy plants.
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