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PHYSIOLOGICAL STUDIES ON WASHINGTONIA FILIFERA,
WENDL. PLANTS
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ON VEGETATIVE GROWTH AND CHEMICAL
COMPOSITION OF SANDY SOIL-GROWN SEEDLINGS
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ABSTRACT

The present trial aimed to study the effect of ammonium suiphate
fertilizer and two organic fertilizers, filter mud (F.M.) and chickenyard manure
{Ch. M.) on the growth and chemical composition of Washingtonia filifera
seedlings grown in sandy soil at the Experimental Farm, Fac. of Agric., Minia
Univ., during 2000 and 2001 seasons.

Different vegetative growth characters, inciuding plant height, petiole
length, longitudinal and across length of leaf blade and leaves and roots fresh
and dry weights, as well as, chemical composition including leaves % of N, P
and K and leaves contents of chlorophyll a and b and carotencids were
significantly enhanced due to the use of ammonium sulphate. The use of the
medium rate, 8g/pot gave the highest values in this concern. On the other
hand, both filter mud and chicken yard manure, especially at the high rate of
each one (100g/pot) gave the best results of different vegetative growth and
chemical constituents. The Interactions between chemical and organic
fertilizers were mostly significant with the best overall results being obtained
due to the use of ammonium sulphate at8g/potand F.M. or Ch.M. at 100

g/pot.
INTRODUCTION

Washingtonia filifera, Wend. (California fan palm) belongs to Family
Palmaceae and native to California, Arizona and Northern Mexico. It grows
fast to 25 m. tail with evergreen, fan-shaped, gray-green leaves. It takes poor
soil, desert heat, drought and survives well along the seashores exposed to
direct salinized sea winds. However, it grows better and faster with goed soil
and environmental conditions. Young trees couid be planted in containers. In
landscape, they can serve as street trees, parkway planting or as singie trees
in large gardens. Therefore, and during the last three decades, such paim
trees were extensively cultivated in Egypt, especiaily in the landscape of
almost all teurist villages along the beaches of Mediterranean and Red seas.

The present experiment was planned in order to reach the most
suitable chemical nitrogen fertilization rate, as well as, the response of
California fan palm to different sources and rates of organic fertilizers.
Concerning chemical N fertilization, Taha (1994} on Parkinsonia aculeata,
Shehata (1995) on Poinciana regia, Saleh et al (1998) on Ficus benjamina,
El-Mahrouk et al (1999) on Jasminum grandiflorum, Badran et a/ (2001) on
guar and Abdou and Hassanein (2003) on Jasminum sambac revealed that
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different vegetative growth characters, as well as, the leaf contents of the
photosynthetic pigments, nitrogen, phosphorus and potassium were greatly
increased due to the use of various rates of chemical nitrogen fertilizers. In
agreement with these findings concerning the positive response of vegetative
growth, as well as, N and/or NPK leaf contents to N-chemical fertilization
were those on Livistonia chinensis (Badran and Aly, 1988); Swietenia and
Khaya (El-Labban st al., 1988), poplar (Ali et al, 2002) and Peltophorum
africanum (Abdou and El-Sayed, 2002). Moreover, Koriesh and Helmy (1986)
on Ficus species and Transfiguracion (1992) on Eucalyptus camaldulensis
emphasized that mineral nitrogen fertilizers effectively promoted different
vegetative traits of such plants.

In regard to organic fertilization, Abdou (1987) on Khaya
senegalensis, Abd-Elrahim et al(1996) on Leucaena, Ezz-Eldeen and Abd-
Elmoaz (1998) and Ahmed et al, (1998) on roselle, Ahmed &f a/ (2000) on
grapevines, Ali et af (2001) on Khaya and Ali et al (2002) on poplar revealed
that the addition of farmyard manure (F.Y.M.) at different rates caused
noticeable increases in different vegetative growth characters. Meanwhile,
the supplement of filter mud (F.M.) which known as one of cheapest industrial
waste product was aiso effective in promoting growth characters as pointed
out by Ahmed et al. (2001) on roselle and Ali ef al., {2002) on poplar. Such
organic materials were also effective in promoting chlorophyli a and b and
carotenoids of Khaya (Abdou, 1987) and roselle (Ahmed, 2001) and
effectively gave rise to leaf contents of N, P and K as reported by Abd-
Elrahim et al (1996) on Leucaena, Ahmed et al (2000) on grapervines, Ali et
al (2001) on khaya and Ali ef al., (2002) on popiar.

MATERIALS AND METHODS

A pot experiment was carried out during two successive seasons of
2000 and 2001 at the Experimental Farm, Fac. of Agric., Minia Univ. in order
to compare between chemical and organic nitrogenous fertilization, as well as
their combined effect, on Washingtonia filifera seedlings. Three years oid
uniform and healthy seedlings were potted in 50-cm clay pots, filled with
eandy soil, whose physical and chemical properties are shown in Table (a),
on the first week of February of both seasons.

A split plot design with three replicates, was followed where
ammonium suiphate (20.6% N) was assigned to the main plots and two kinds
of organic fertilizers were designated to the sub-plots. Ammonium sulphate
fertiizer was added at four rates, 0, 4, 8 and 12 g/pot after 4 and 8 weeks
from potting date. The two organic fertilizers used were filter mud (F.M.) and
chicken manure (Ch.M.) with chemical analysis shown in Table {b). Each one
was used at two rates, 50 and 100 g/pot. The assigned amounts of each
organic fertilizer were mixed throughly with the soil of each pot before
pianting. In addition, calcium superphosphate (15.5% P.Os) and potassium
sulphate (48% K,0) fertilizers were supplied to all pots including control ones
(no organic fertilizer) at the rate of 4 g/pot of each fertilizer, at the same time
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of the first application of ammonium sulphate. Each experimental unit was
consisted of 5 pots. All other agricultural treatments were performed as usual.

On the first week of Dec. for both seasons, data were recorded for
-plant height (cm), number of leaves/plant, petiole length, longitudinal and
across length of leaf blade (cm) and leaves and roots fresh and dry
weights/plant (g). Moreover, nitrogen, phosphorus and potassium % in the
leaves ware determined according to Page et al. (1982) and chlorophyll a and
b and carctencids contents in the leaves were estimated as described by
Fadl and Seri-Eldeen (1978). Obtained data were statistically analyzed
according to the L.8.D. Method described by Litte and Hills (1978).

Table (a): Physical and chemical properties of the used soil.

[ Character Value | Character Value
Sand % 91.0 EC (mmochos/cm) 1.07
Silt Y% 5.80 Org. matter % 0.08
Clay Ya 3.20 TotalN % 0.02
CaCOs % 10.10 | Avail P ppm 11.9
pH 8.10 Exch. K (mg/100 g) 0.20

Table (b): Chemical analysis of filter mud (F.M.) and chicken manure(
Ch.M.} used in the experiment.

Content F.M. Ch. Y.M.
Org. matter % 221 44.8
N % 3.50 3.47
P % 0.02 0.88
K % 0.12 2.02
C/N ratio 6.31 12.92
RESULTS AND DISCUSSION

Vegetative Growth Traits:

All vegetative growth studied traits, except leaf number/plant, were
significantly increased in hoth seasons as a result of supplying Washingtonia
filifera seedlings with ammonium sulphate at the low and medium rates (4
and 8 g/pot), in comparison with those of unfertilized seedlings. However, the
medium rate was much more effective than the low one. While, increasing the
applied N rate to 12 g/pot caused a noticeable reduction in all traits as clearly
shown in Tables (1, 2 and 3). It is worth mentioning that plant height, petiole
tength and longitudinal and across length of leaf blade were increased by
about 20%, while leaves and roots fresh and dry weighis were increased by
about 50% due to the use of the medium N rate over those of control
freatment. These results are in harmony with those obtained by Koriesh and
Helmy (1986) on Ficus sp., Transfiguracion (1992) on Eucalyptus
camaldulensis, El-Mahrouk et al {1999) on Jasminum grandiflorum, Abdou
and Hassanein (2003) on Jasminum sambac Abdou and El-Sayed (2002) on
Peltophorum africanum and Ali et al., (2002) on poplar. Some other authors
emphasized the role of nitrogen fertilization, especially at the medium rate, in
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augmenting various vegetative growth characteristics of different plants such
as Livistonia chinensis (Badran and Aly, 1988), Swietenia and Khaya (El-
Labban et al., 1988), Parkinsonia aculeala (Taha, 1994) and Poinciana regia
{Shehata, 1995).

Table (1): Effect of ammonium sulphate and organic fertilization on
vegetative growth of Washingtonia filifera seedlings during
2000 and 2001 seasons.

Org. Fert. First season First season
glpot Amm. Sulph. G/ pot Mean B | Amm. Sulph. g/pot ‘Mean B
0 T 4 1 8 | 12 0 4 8 | 12
Plant height {cm)
Control 0 511 | 59.2 | 654 | 54.2 57.5 53.6 60.7 {658 56.0 58.0
F.M 50 614 | 704 | 732 | 552 | 651 | 624 .. 707 |729( 591 66.3

F.M. 100 663 | 752 | 775 | 571 | 690 67.7 | 759 |770{ 61.2 70.5

Ch.M. 50 58.4 | 677 | 705 | 56.3 63.2 597 | 67.7 |700]) 585 64.0
ChM. 100 | 624 | 71.2 | 744 | 57.0 66.3 634 | 719 (738} 60.5 67.4
Mean A 59.9 | 687 ( 722 | 56.0 614 | 694 [71.9) 59.1

L.S.D.5% |A:5.4 B: 5.1 AB: 10.2 A: 6.0 B:47 AB: 94
] Number of leaves/piant
Controi 0 7.65 8.00 8.50 7.75 | 7.98 7.92 8.20 |8.56| 8.00 8.17

FM. 50 859 | 880 | 915 ; 7.80 | 861 8.72 884 (910 8.44 8.78

F.M. 100 928 | 940 | 969 | 816 | 913 | 948 | 948 ;962! 872 9.33

Ch.M. 50 817 | 847 ) 882 | 804 | 838 | 8356 | 846 |875) 836 8.48

ChM. 100} 873 | 890 | 930 | 814 | 877 | 888 | 898 |9.22 8.64! 8.93
Mean A 848 | 871 | 9.09 | 8.00 867 | 879 [8.05 8,43l

L.S.D. 5% |A: N.S. B: 0.61 AB: N.S. A:N.S. B: 0.54 AB: N.S.
Petiole length {cm)
Control 0 266 | 314 | 347 | 283 | 303 | 280 | 322 1349 292 311

F.M 50 M3 ! 373 | 39.0 ; 288 | M1 31.8 375 (3861} 308 347

F.M. 100 338 | 339 | 413 | 298 | 362 | 345 | 402 [410] 319 369

Ch.M. 50 298 | 359 | 376 | 294 | 33.2 | 305 | 359 (372 309 336
ChM. 100 | 318 | 37.7 | 396 [ 297 | 347 | 324 | 381 1332| 316 353
Mean A 307 | 364 | 384 | 292 314 | 36.8 ;382 309

L.S.D.5% |A:34 B:2.7 AB: 5.4 A:239 B:24 AB: 4.8 |
Ammonium sulphate : Factor A
Organic fertilization : Factor B
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Table (2): Effect of ammonium sulphate and organic fertilization on
vegetative growth of Washingtonia filifera seedlings during
2000 and 2001 seasons.

1-- First season First season Mean
(Org. Fert. g/pot Amm, Sulph. g/ pot Mean B Amm. Sulph. ot B
0 | 4 | 8 | 12 0 4 8 |12
Longitudinal length of leaf blade{cm)
Control 0 256 [ 314 [ 353 [ 285 30.2 272 ) 324 ) 3521234 31.%
F M 50 307 { 380 | 396 | 293 34.4 31.5 | 382 {393 313 351
F.M. 100 33.2 | 406 | 419 | 303 36.5 343 { 409 | 418 t324| 373
ChM. 50 20.2 | 366 | 381 | 298 334 209 | 366 | 378 (310, 33.8
Ch M. 100 31.2 | 384 | 40.0 | 296 34.8 318 | 388 [ 398 [321] 356
Mean A 300 | 370 | 390 | 295 30.9 | 374 [ 387 [312
L.S.D.5% A: 4.1 B: 3.0 AB: 6.0 A: 3.4 B:3.2 AB: 6.4
Across length of leaf blade {cm)
Control 0 292 | 339 [ 376 | 3t0o | 329 | 306 | 349 7382319 339
F.M. 50 350 | 403 | 421 | 36 | 373 | 354 | 407 | 423|337 380
F.M. 100 378 | 430 | 447 | 327 | 396 | 385 | 437 | 447 1348 404
Ch.M. 50 333 | 387 | 408 | 322 | 382 | 339 | 380 |407 {334 368
Ch.M. 100 356 | 406 | 428 | 337 [ 379 | 36.0 | 414 | 429 [345] 387
Mean A 342 | 393 | 416 | 320 349 | 3090 [418 337
L.S.D. 5% A: 4.4 B: 3.7 AB:7.4 A: 3.9 B: 2.8 AB: 5.6
Leaves fresh weight/plant {g)
Control 0 127 161 190 132 153 131 168 [ 197 | 140 | 159
F M50 142 198 211 138 172 144 204 | 218 152 | 179
FM 100 149 212 235 148 186 157 222 | 238 [ 181 | 184
Ch.M_50 135 186 207 142 168 142 196 | 208 | 151 | 175
Ch.M._100 144 201 223 148 179 151 215 | 22% | 160 | 187
Mean A 139 192 213 142 145 202 | 216 | 153
L.5.D.5% A 12 B: 9 AB: 18 A 10 B: 8 AB: 18 |

Ammonium sulphate : Factor A
Organic fertilization : Factor B

Table {3). Effect of ammonium sulphate and organic fertilization on vegetative
growth of Washingtonia filifera seedlings during 2000 and 2001

seasons.
First season Mean First season
g"r;;':lét Fert. mm. Sulph. o/ po B Amm. Sulph. gl pot Mean B
0 1 4 18 1 12 O T 4 [ 8 [ 12 ]
Leaves diy weight/plant {g)
Centrol 0 269 | 32.3 | 30.9 | 270 | 31.5 | 288 | 339 | 415 | 204 | 3234
F.M350 ! 302 | 387 | 463 | 290 | 361 332 | 414 | 477 | 320 | 385
FM. 100 315 | 408 | 520 | 314 | 389 | 348 | 445 | 519 [ 3421 413
Ch . 30 28.7 | 365 | 458 | 208 | 352 | 317 | 406 ;i 455 | 318 | 374
Ch M. 10D 305 | 39.0 | 495 | 313 | 376 | 33.2 | 437 | 488 | 341 30,0
Mean A 29.6 37.5 48.7 29.7 32.3 408 T 471 32.3
L.5.D. 5% A: 3.8 B: 3.1 AB: 6.2 : 4.5 B: 1.6 AB:7.2
P Roots Tresh weight/plant {g)
Cerirel 0 380 | 516 | 588 | 420 | 478 | 405 | 546 | 620 | 454 | 506
F M. 30 469 | 674 | 685 | 482 | 578 i 478 | 693 | 713 | 539 ; 606
F M. 100 537 | 760 | 799 | 549 | 66.1 568 | 799 | 80.0 | 604 | 893
ICh M. 50 433 | 614 | 883 | 482 | 553 | 47.0 | 657 | 687 | 519 | 583
Ch A 100 506 | 703 ! 757 | 537 | 628 | 535 | 753 | 751 | 582 | 655
Mean A 465 | 653 | 702 | 49.3 49,1 690 [ 714 | 540
L.5.D. 5% A 4.2 B: 4.0 AB: 8.0 A: 4.8 B: 4.4 AB:. 8.8
Roois dry welght/plant (g
Cortrol 2 1.7 | 167 | 17.7 | 128 | 145 | 122 | 16.0 178 136 | 49 |
F M350 14.1 196 | 195 | 145 | 169 | 140 | 197 [ 200 | 155 | 17.3
FM. 100 156 | 213 | 220 | 159 | 187 | 159 | 218 | 218 16.9 | 19.1
Ch M. 50 13.2 18.06 | 194 | 146 | 163 | 140 | t87 | 19.2 15.0 | 16.7
ChM. 100 14.5 19. 20.7 155 | 177 1 158 | 207 | 203 6.2 18.3
Mean A 13.9 89 | 199 | 147 144 | 194 | 19.8 15.4
L.SD. 5% A f4 B 1.0 AB: 2.0 A 2.0 B: 1.3 AB: 2.6

Ammonium suiphate : Factor A
Organic fertilization : Factor B
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Concerning the two organic fertilizers, fiter mud and chickenyard
manure, they effectively and significantly increased all of the nine vegetative
growth characters in the two seasons, in comparison with those of the
untreated seedlings. Meanwhile, fiiter mud (F.M.) was superior to chickenyard
(Ch.M.} in this concern. The highest values, in descending order, were
obtained from F.M. at 100 g/pot, Ch.M. at 100 g/pot, F.M. at 50 g/pot and
then Ch.M. at 50 g/pot as indicated in Tabie (1, 2 and 3). In accerdance with
these results are those revealed by Abdou (1987) on Khaya Abd-Elrahim et
af(1996) on Leucaena, Ezz-Eldeen and Abd-Elmoaz (1998) and Ahmed et af
{1998) on roseile, Ahmed et af (2000} on grapevines and Ali et af., (2002) on
poplar.

In_regard to the interaction between ammonium sulphate and organic
fertilizers, it was significant for all vegetative growth characters in both
seasons, except number of leaves/plant. The best results were obtained due
to suppiying the seedlings with ammonium sulphate at 8 g/pot in combination
with 100g/pot of filter mud or 100 g/pot chickenyard manure as iliustrated in
Tables (1, 2 and 3).

Leaves Percentage of Nitrogen, Phosphorus and Potassium:

Table (4) shows that the percentage of each of nitrogen, phesphorus
and potassium in the leaves was significantly increased, in the two seasons,
due to ammonium sulphate application. Such increase was gradual paraliel to
the increase in the applied fertilization rate up to 12 g/pot for nitrogen % and
up to 8 g/pot for phosphorus and potassium %. For the three nutrients, the
highest values were resulted from using the medium fertilization rate (8
g/pot). These results are in agreement with the findings of El-Labban et af
(1988) on Swietinia and Khaya, Taha {1994} on Parkinsonia, Saleh et al.,
(1998) on Ficus  benjamina, E| Mahrouk et al (1999) on Jasminum
grandifiorum and Ali et al, {2002) on poplar. Other investigators concluded
the role of chemical nitrogen fertilization in increasing leaf % of nitrogen such
as Badran and Aly (1988) on Livistonia chinensis, Shehata (1995) on
Poinciana, Badran et al., (2001) on guar, Abdou and El-Sayed (2002} on
Peitophorum and Abdou and Hassanein (2003} on Jasminum sambac.

In ralaticin to organic fertilizers, Tatle (4) clearly shows that fitter mud
(F.M.) at 100 g/pot caused significant increase in leaf % of N, P and K in the
two seasons, in comparison with the untreated plants. In agreement with
these results are those pointed out by Abd-Elrahim et af (1996) on Leucaena,
Ahmed et af (2000) on grapevines, Ali ef af {2001} on Khaya and Ali et af
{2002) on poplar.

The interaction between chemical and organic feriilizers was
significant for ieaf % of nitrogen and potassium in the two seasons and
phosphorus in the first one. The highest values were obtained due to
ammonium sulphate at 8 g/pot and F.M. at 100 g/pot for leaf nitrogen %.
While the highest ones concerning P and K leaf % were obtained due to
ammonium sulphate at 12 g/pot and 100 g/pot of F.M., Table (4).
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Table (4): Effect of ammonium sulphate and organic fertilization on
leaves % of N, P and K of Washingtonia filifera seedlings
during 2000 and 2001 seasons.

First season Moan ~“-First season Mean

Org. Fert. g/pot Amm. Sulph. ot B Amm. Sulph, t B
6 [ 4] 8 12 0 4 8 12
Leaves nitrogen %
Control O 1.03 [ 1115 | 1.21 123 |1161 1.02 | 315 | 123 | 128 | 117
F M50 119 | 132 [ 138 | 141 [133] 110 ( 124 | 137 | 1.3 | 128
F.M. 100 1.27 1 140 ) 145 ) 148 1140 114 | 131 | 139 | 142 | 132
Ch. M. 50 146 [ 1.28 | 1.34 | 139 (128! 107 | 121 | 134 | 1.36 | 1.25
Ch.M. 100 1.22 § 133 ] 1.39 | 142 §1.34| 109 , 126 | 138 | 140 | 128
Mean A 1,17 [ 130 [ .35 | 139 1.08 | 123 { 134 | 137
L.5.D. 5% A:0.08 B:0.06 AB:0.12 :0.07 B:0.06 AB:0.12
Leaves phosphorus %
Control ¢ 0243 0.271 ] 0.291 | 0.273 [0.270] 0.248 | 0.273 [ 0.281 | 0.267 |0.267
F.M. 50 0.252 | 0.288 | 0.313 | 0.288 [0.285( 0.269 | 0.286 1 0.294 | 0.275 (0.281
F.M. 100 0.271]0.284 | 0.317 | 0.296 }0.205 0.274 | 0.291 [ 0.298 | 0.281 [0.286
ICh.M. 50 0.248 | 0.284 | 0.310 0.283 j0.281) 0.262 [ 0.283 | 0.280 | 0.271 |0.277
[Ch.M. 100 0.269 | 0.291 { 0.394 | 0.289 [0.291] 0.273 | 0.287 ; 0.292 [ 0.273 |.0.281
Mean A 0.257 | 0.286 | 0.309 | 0.286 | 0.265 | 0.284 | 0.291 | 0.273
L.S.D. §% 14:0.021 B:0.016 AB:0.032 [A:0.018 B:0.012 AB:NS
Leaves potassium %

Control 0 088 | 1.05 | 111 | 110 | 104 | 099 | 118 [ 1.24 | 121 [ 118
F.M 50 103 1121 [ 127 122 | 118 | 1.04 [ 124 | 1.29 | 1.24 { 1.20
F.M 100 107 1 123 132 ) 124 | 122 ] 109 | 1.28 | 1.33 | 1.27 | 1.24
Ch.M. 50 101 1 120 { 126 | 121 1 147 | 101 | 121 | 1.27 | 123 [ 1.18
Ch.M. 100 105 | 129 [ 131 [ 123 [ 120 | 106 [ 1.25 ¢ 1.30 | t.25 | 1.22
[Mean A 1.01 [ 1.18 125 | 1.20 104 | 123 1 1.29 | 1.24
LSD.5% JA:0.07 B:0.05 AB:010 __ |A:0.06 B:0.04 AB:0.08

Ammoniurmn sulphate ; Factor A
Organic fertilization : Factor B

Leaves Contents of Chlorophyll a and b and Carotenoids:

It is clear from Table (5) that the three photosynthetic pigments were
gradually increased by the gradual increase in ammonium sulphate rate up to
8 glpot, then decreased by further increase in the ferilizer rate. The
differences between control plants and the 8 g/pot-fertilized plants, for the
three pigments in the two seasons were statistically significant as shown in
Table (5). In agreement with these results are those stated by Taha (1994),
Shehata (1995), Saleh st al (1998), El-Mahrouk et al(1999), Badran et a/
{2001) and Abdou and Hassanein {2003) on Parkinsonia, Poinciana, Ficus
benfamina, Jasminum gradiflorum, guar and Jasminum sambac, respectively.

Similarly, the two examined organic fertiizers, F.M. and Ch.M.
significantly promoted the three photosynthetic pigments in the two seasons,
in comparison with those cf untreated plants as indicated in Table (5). The
highest values were obtained due to the use of F.M. at 100 g/pot, followed by
Ch.M. at 100 g/pot. In accordance with these results are those declared by
Abdou (1987} on Khaya senegalensis and Ahmed {2001) on roselle plants.

The interactions were significant, in both seasons, for chlorophyli b
and carotenoids with the best results being obtained due to ammaonium
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sulphate at 8 g/pot in combination with F.M. at 100 g/pot as shown in Tabie

(5). .
The noticeable increase in different vegetative growth parameters of
Washingtonia filifera seedlings, including plant height, leaves number/plant;
petiole length, longitudinal and across length of leaf blade and fresh and dry
weights of leaves and roois due to the application of nitrogen fertilization
rates might be explained in the light of the unique physiological roles of
nitrogen element. It is well-known to be essential for plant growth as a
constituent of the protoplasm. So, more available nitrogen supply would allow
the meristematic system to be more active and would, consequently,
stimulates and enhances various vegetative growth aspects. Deviin (1975)
mentioned that if a plant is supplied with adequate fquantities of nitrogen,
there is a tendency to increase cell number and cell size with an overall
increase in leaf, stem and roots growth. The increase in the leaf contents of
N, P, K as well as, the three photosynthetic pigments might be understood in
the light of the vital physiological roles of such macronutrient in plant growth
and development. Increasing nitrogen supply results in promoting leaf area,
thereby the plant is more capable of carrying out photosynthesis and
increasing photosynthetic pigments in the ieaves. Also, increasing vegetative
growth and expanding and extending root system by the supplement of
nitrogen fertilizer encourages the absorption of different nutrients, including
N, P and K by roots and translocating them to the leaves.
Table (5): Effect of ammcnium sulphate and organic ferfilization on

leaves % of N, P and K of Washingtonia filifera seedlings
during 2000 and 2001 seasons.

First season Me First season Mea
Org. Fert. g/pot Amm. Suiph. g/ pot Ban Amm. Sulph. ot g n
6 [ 4] 8 12 0 4 8 12
Chlorophyll a content mgig F.W.
IControl 0 226 | 238 249 2.36 237 J232] 245 [ 257 [ 242 | 244
F M 5C 244 ;2607 270 2.58 258 |249| 258 | 270 | 257 | 259
F M. 100 249 | 264 | 274 2.61 262 |253] 266 | 274 | 261 | 264
ICh.M. 50 242 | 256 | 263 2.54 254 12444 259 | 288 | 254 | 256
h.M. 100 246 | 261 | 268 2.56 258 (2481 262 { 273 | 263 | 262 |
Mean A 241 | 258 | 285 2.53 245] 258 | 268 | 255
S5.D. 5% A: 0.18 B: 0.18 AB: N.S. : 0.15 B: 0.11 AB: N.5.
Chiorophyll b content mg/g F.W.
Control 0 0722 [ 0773 70819 | 0794 | 0777 [0.804] 0.853 [ 0891 | 0.872 | 0.855
F.M. 50 0.835 | 0.880 ] 0.888 | 0.855 | 0.860 [0.851| 0907 | 0956 | 0s24 | 0910
F.M. 100 0853 | 0.885 ; 0.927 | 0.878 | 0.886 |0.886] 0.934 | 0.988 | 0.950 | 0.942
ICh.M_ 50 0.794 1 0.842 | 0876 | 0.831 | 0.836 |0.838) 0.869 | 0.930 | 0.507 | 0.886
Ch.M. 100 0.820 [ 0.857 [ 0911 | 0.862 | 0.863 {0.864] 0.882 | 0.962 | 0.942 | 0.913
Mean A 0.805 | 0.843 [ 0.884 | 0.844 0.849] 0.889 | 0.945 | 5921
L.5.0. 5% Az 0.042 B: 0.033 AB: 0.066 : 0,057 B: 0.050° AE: 0.100
Carotenoids content mg/g F.W. |
ontrol 0 115 | 128 | 133 | t24 125 [138)] 149 | 155 146 | 147 |
M50 126 | 139 | 149 | 137 138 (149 t64 | 170 | 149 | 158
FM. 100 ; 129 | 142 | 153 | 141 141 | 152 169 | 176 { 153 | 163
Ch.M. 50 120 [ 136 | 154 | 135 134 | 145] 160 | 168 | 1438 | 155
Ch.M. 100 124 | 138 [ 150 [ 138 1.3 i1.50] 1.61 173 1 152 | 159
ean A 123 ] 1.37 [ 147 | 135 146 | 181 168 | 150 |
L.5.0.5% :1.10 B: 0.08 AB: 0.16 la: 0.12 B: 0.09 AB: 0.18

Ammonium sulphate : Facter A
Organic fertilization : Factor B
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Organic manuring has a wide range in utilization as fertilizers to
different plants. It showed beneficial effects on plant growth and exerted
significant influence on physical, chemical and biological properties of soil.
- ‘Moreover, organic manures have been reported to enhance the efficiency
and reduce the requirements of chemical fertilizers. Several beneficial effects
of filter mud (F.M.) were reported by many authors such as a source of
nutrients and microbial activity, increased the availability of these elements in
the soil, thereby enhancing plant growth (Golden, 1975), containing organic
matter and much of nutrients and could be used as a fertilizer (Patura, 1989)
and successfully improving physical properties of both clay and sandy soils
(Saleh, 1996). Concerning chickenyard manure (Ch.M.), Mahmoud (1988)
reported that it increased total nitrogen, organic matter and humans in soll,
contained the principle nutrient elements needed for plant growth and has a
great water holding capacity. Pritam et af (1994) attributed its favorable effect
an growth to the synthesis of certain growth stimulating substances,
improving the root CEC, microbial population and physical properties of soil.
The role of both organic fertilizers as sources of nutrients and microbial
activities have, probably, increased the availability of these elements in the
soil, and this in turn, enhanced the uptake of N, P and K which were weil
cofrelated with improving growth of the studied plants and, consequently,
nutritional status. In regard to the photosynthetic pigments, Genchev et af%
(1979) stated that high N content promoted chlorophylls a and b and’
carotenoids accumulation.
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