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ABSTRACT

This study aimed to investigate the effect of three soil media, three irrigation
intervals, three NPK fertilization rates and their interactions on the growth and
development of Conocarpus ereclus tree as a new plant to the Egyptian environment.
This research was carried out during the two successive seasons of 2004 — 2005 and
2005 - 2006.

The obtained results showed significant differences in some mveshgated
characteristics. Clayey soil significantly gave the greatest value of plant height,
number of branches per plant but had non significant effect on chlorophyll pigments
content. Use of 10 or 15 days irrigation intervals significantly had an effect on plant
height, number of branches per plant and chiorophyll pigments content. The addition
of NPK at a rate of 5 or 10 gm/plant resulted in significant increase of plant height and
number of branches per plant while had non significant effects on chiorophyll
pigments content. The interaction treatments showed that generally, clayey medium,
10 or 15 days irrigation intervais and 5 or 10 gm NPK/plant significantly increased the
values of plant height while, the mixture medium and 10 or 15 days intervals and
mostly 5 gm NPK/ plant significantly affected the value of number of branches/ plant.
Results of interaction showed also that clayey medium with 5 days irrigation intervals
and 10 gm NPK/ plant significantly increased the chiorophyll pigments content. Clayey
soil irrigated every 15 days and fertilized with 5 gm NPK/plant significantly increased
the stem diameter when compared with other treatments. On the other hand, dry
matter percentage was significantly increased by the use of mixture medium (clay +
sand), 5 days irrigation interval and 10 gm NP/plant.

INTRODUCTION

Conocarpus erectus, L. (Button wood) belongs to the family
Combretaceae native to Bermuda, both coasts of Southern Florida, the
Bahamas, the West Indies, both coasts of Mexico, Central America and
South America. 1t is also native to coastal areas of tropical West Africa (Little
and Wadsworth 1964 and Howard 1988). This tree is highly tolerant to full
sun, sandy soils, saity conditions, compacted soils, air pollution, poor
drainage, and drought. it has a medium growth rate and may live for several
decades (Glman and Watson 1993). Button wood has several ecological
benefits and industrial uses that the, wood was formerly used as fire wood,
cabinets; it is difficuit to work but takes a smooth finish. It is also reported to
be good for smoking meat and fish as it bums very hot and slowly; it also
makes high quality charcoal (Gilman and Watson 1993).

Extracts of the bark are used to treat bleeding gums, vaginal
bleeding, colic, and skin ulcers (Liogier, 1990). Buttonwood is used also as
omamental tree or shrub and in bonsai. Buttonwood trees are tough and
long-lasting in the landscape. it is used for seaside plantings, as a hedge;
shade tree, residential street tree, buffer strips around parking lots, specimen,
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side walk cut out (tree pit), median strip planting in the high way;... et¢
{Gilman and Watson 1983). Generally, the growth and development of
ornamental plants may he affected by many factors, i.e. soil, fertilizers,
irrigation, climatic factors,...etc. Scils mainly have an important role in the
growth and development of any plant according to their physical and
chemical properties. They affect root growth, water availabifity, elements
supply... etc. There is a typical kind of suitable soil for every plant according
to its requirements. This can be known by planting it in different types of soil.
The amount of water suppiied and the watering intervals are very important
too.

Fertilizers alsc have a great effect on the vegetative phases of plant
growth Conccarpus erectus L. was imporied to Egypt lately from Guif area
especially from Kuwait. It was important to investigate the possibility of
planting it under local conditions and to study its development under the
Egyptian conditions in different types of soil, watering intervals and
fertilization doses,

MATERIALS AND METHODS

ThlS study was carried out in Belgas region at Dakahlia Governorate
from 15™ September 2004 till end of October 2006 using 10 cm seadlings.
Plant materiais

Seedlings were planted in 40 cm diameter plastic pots fiked with the
tested culture media. Each treatment was represented with three replicates
randomly distributed and each replicate included four plants. -

The tested culture media

The basic ingredients of the tested culture media were clay and sand.
The clay was brought from Belgas City while the sand was obtained from
Kalabsho. The first soil was clay {(medium 1) and the second one was sand
{medium 2}. The third soil mixture (medium 3) was prepared from clay and
sand (1:1 v/v). Table (A) shows mechanical and chemical properties of the
tested soils at the beginning of this experiment. The mechanical analysis was
carried out to determine the particle size distribution of the tested soils using
the international Pipette Method as described by Piper (1950). Some
chemical analysis such pH value and electric conductivity (E.C. ds/m) were
measured as described by Jackson (1967). Soluble cations and anions were
determined in the soil paste extract according to Richard (1954).

Table {A): Mechanical and chemical analysis of the studied soils

Mechanical properties
Medium | coarsesand | F™ | st | clay CaCe,| M sp
%) | | Toxtwre T | o | )
Sa_ld 7.6 8§29 | 64 3.1 Sandy 13 0.16 27
Clay 1.3 248 | 226 [ 513 Clayey 27 | 210 68
Clay+sand 41 603 1 25.7] 99 Sandy loam | 2.1 145 38
- Chémical properties ,
Cations (meql'!D_O_gp soil) "Anions { /100 soil pH E.C.
Ca” | Mg™ | Na K €03~ | HCO, " Ci* | 80,7 ds/m
Sand 0.98 { 066 {195 | 009 0.00 095 0891184 | 8.1 0.72
Clay 3651 172 [412 | 005 | 0.00 230 13921332} 79 1.86
Clay+sand | 1.02 [ 0.82 [3.12 | 0.04 0.00 1.44 078 1 278 | 8.0 0.98
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Water application treatments:

After planting, all plants were saturated immediately with water and
re—irrigated after five days. The imrigation of the tested plants was followed
with a half of the field capacity at three different imigation intervais. A one
third of replicates was irrigated once every 5 days, the second third every 10
" days and the last every 15 days.

Fertilization treatments:

Three levels of NPK fertilizer were used in this- expenment The first
treatment (control} received no NPK fertilizer. The second treatment received
5 gm NPK/pot. The third treatment received 10 gm NPK/pot.

NPK fertilizer was applied three times during this-experiment, starting
6 months after planting on March 15", and all three months interval later on
June 15" and September, 15",

Measurements of the experiment:

The growth and development of the tested plants along this
experiment was estimated by using the following measurements:

1- Plant height {cm): Height of plants from soil surface to the top was
determined one month after each application of fertilizer.

2- Number of branches per piant: It was calculated one month after
each fertilization.

3- Stem diameter (mm) was measured 10 cm above the soil surface.

4- Dry matter (%) was determined by drying vegetative samples at 70°C
till a constant weight.

5- Chlorophyll pigments: Chl. a and Chi. b in the tested plants were
estimated at the end of the experiment for each treatment directly
after cutting the fresh plant leaf samples using the method described
by Moran {1982).

Statistical analysis

The layout of the experiment was the randomized complete split spilt
block design according to Snedecor and Cochran (1880). Soil types occupied
the main plots, the subplots were devoted for the irrigation intervals
treatments, whereas, the sub subplots were devoted for the different
fertilization rates treatments. Means were compared using the new L.S.D.
method at 5% level of significance.

RESULTS AND DISCUSSION

1. Effect of soil type, irigation intervals and fertilization rate on plant
height of Conocarpus erectus
1.1. Effect of soll type:

It was observed from data in Table (1) that using clay as a growing
medium significantly gave the tallest plants as it was 49.15 cm in April 2005
and 50.33 cm in April 2006 when compared with sand + clay mixture as it
was 45.30 ctn and 48.07 cm it order for the two dates while the lowest value
was gained from the sandy medium in the both seasons as it was 36.22 ¢m
and 37.59 cm for April 2005 and April 2006, respectively.
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Similar results were obtained on July 2005 and July 2006 since it was
clear that clayey medium significantly gave the highest value of plant height
(108.74 cm) in July 2005 and in July 2006 (110.82 cm) followed by sand +
clay mixture {97.33 cm) and {94.74 cm) while, the sand medium gave 71.48
cm in each date. '

In the same trend, using clayey medium significanlly gave the
greatest plant height values in October 2005 (185.59 cm} and in October
2006 (178.96 cm), The lowest values were gained from sand medium as it
gave 106.89 cm and 109.11 cm, respectively while the sand + clay mixture
gave 167.93 cm in Octcber 2005 and 162.48 cm in October 2006.

The previcus results clearly show that at all dates in the two seasons,
there were significant differences in plant height values among the three used
media. This may be due to the ability of clayey soil to hold water and nutrients
which reflect on plant growth. These results are in agreement with Pritchett
and Fisher (1987) who mentioned that the greater the clay content and /or
organic matter content, the greater the CEC (Cations Exchange Capacity).
The types of clay minerals produced from weathering greatly influence their
nutrient storage capability.

Table (1): Effect of soil type, irrigation intervais and NPK fertilizers rate

oh plant helgﬂtjgm) of Conocarpus erectus in two seasons
April ) Jul October

Treatments 5565 | 2006 | 7005 | 2006 | 7005 | 2006

Sand 3622 | 3759 | 71.48 | 7148 | 106.89 | 109.11

Soil type Clay 49.15 | 50.33 | 108.74 | 110,82 | 185.59 | 178.96

(A Sand+ clay| 4530 | 48.07 | 97.33 | 94.74 | 167.39 | 162.48
LS.D.5% | 1.13 1.94 2.07 2.32 1.70 2.47

irrigation 3 days 36.67 | 36.11 84.30 81.56 | 136.11 | 132.22

intervals 10days | 47.60 | 49.11 95.33 98.52 | 162.04 | 159.48

(B) 15days | 46.41 50.78 97.93 96.96 | 162.26 | 158.85
LSD.5% ] 19 2.05 240 2.14 2.38 2.61

Fertilizatio 0.0gm 36.96 | 37.52 68.04 68.04 | 128.48 | 126.33

rate 5.0 gm 46.89 | 51.48 | 100.22 | 102.85 | 156.63 | 155.85

(© 10.0gm | 46.82 | 47.00 | 109.30 | 105.59 | 175.30 | 168.37
L.5.D.5% | 222 2.69 3.15 2.82 3.14 3.43

1.2. Effect of irrigation intervals:

Data in Table (1) show that in April 2005 the use of both irrigation
intervals of 10 and 15 days gave significant values of plant height (47.60 and
46.41 cm) when compared with the interval of 5 days (36.67 cm). In April
2006 the greatest value was obtained from the use of 15 days interval (S0.78
cm} followed by 10 days interval (49.11 cm} and there were non significant
differences in between whiie they both were significant when compared with
the use of 5 days interval (36.11 cm).

Similar results were gained in July 2005 as 10 days interval gave the
plant height value of 95.33 cm and the 15 days interval gave 97.93 cm while
the use of 5 days interval gave the lowest value (84.30 cm). In July 2006,
there were non significant differences between using 10 days interval (98.52
cm) and 15 days interval (96.96 cm) while they both gave significant values
when compared with using 5 days interval (81.56 cm).
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Similar results were obtained in October 2005 as there were non
significant differences in plant height values gained by using 10 days {162.04
cm) and 15 days interval (162.26 cm) but they were both significant when
compared with that of 5 days interval (136.11 cm).

Also, in October 2006 the greatest plant height value was obtained
by using 10 days interval (159.48 cm) followed by the 15 days interval
(158.85 cm) and there were non significant differences in between but they
were both significant when compared with the use of 5 days interval (132.22
cm). This may be due to the tolerance of Conocarpus to drought or the
irrigation intervals of 10 or 15 days were both suitable for the plant
requirements whereas the 5 days interval resulted in decreasing of aeration.
1.3. Effect of fertilization rate:

Table (1) reveals that in April 2005 using 5 gm NPK per plant gave
the greatest value of plant height {46.89 cm) foliowed by 10 gm NPK per
plant (46.82 cm) and there were non significant differences in between but,
hoth were significant when compared with the addiion of zero gm/ plant
{36.96 cm). On the other hand, the addition of 5 gm NPK/plant significantly
gave the greatest value of plant height (51.48 cm) followed by 10 gm
NPK/plant (47.00 cm) and zero gm NPK/plant {37.52 cm} in April 2006. In
July 2005, the appiication of NPK at the rate of 10 gmiplant significantly gave
the highest value of plant height {109.30 cm} while the addition of 5 gm/plant
gave 100.22 c¢m and the addition of zero gmiplant gave 68.04 cm. In the
same trend, in July 2006 the application of 10 gm NPK/plant significantly
gave the greatest plant height value (105.59 cm) while 5 gm/piant gave the
value of 102.85 cm when zero gm/piant gave the vaiue of 68.58 cm. In
October 2005 and Oclober 20086, there were significant differences among
the three NPK levels. The greatest values were gained by using 10 gm/plant
as it gave 175.30 cm in October 2005 and 168.37 cm in October 2006
followed by 5 gm/plant as they were 156.83 c¢m in October 2005 and 155.85
cm in October 2006. At last, came the use of zero gm NPK /plant as it gave
128.48 cm in October 2005 and 126.33 cm in October 2006. These results
may be related to the role of nutrients in plant growth that each plant has its
own requirements according to many factors such as plant age, growth
season, amount of water, climatic conditions ... etc. These results are in
agreement with Devlin (1975) who found that application of NPK fertilization
is necessary for the various biochemical processes, which contribute to good
plant growth and nomal development. Alsc Brown and Vanden Driessche
{2002} stated that fertilization of hybnd poplars Populus spp., one of the most
utilized tree types in fast growing plantation, is known to be effective. In
addition Jasbir et al. (2006) found that plant height was increased when
Lantana camara was amended by NPK fertilizer doses of 50: 50: 25 kg/ha.
1.4. Effact of the interaction:

Data in Table (2) show the effect of interaction during the first season
on plant height. It can be observed that clay as a growing medium when
irmigation had taken piace every 15 days significantly gave the greatest values
of plant height for the three dates as they were 54.88, 120.78 and 198.78 cm,
respectively when compared with the shorter intervals in most cases.
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Table (2): Interaction effects of soll type, irrigation intervals and NPK fertilizer rates on plant height {cm) of

- _Conocarpus erectus during 2005 season

April July October
:?;:lel 'lg:g:vua?: NPK (?g;lpfant) Mean of NPK (?g;lplant) Mean of NPK (?g)llpiant) Mean of
A ) 00 | 50 | 100 | @B [To5 1 50 | 100 | B Too T 50 | 100 | X8
5 2567 | 30.00 |{ 49.67 | 3344 | 4500 | 48.00 | 86.67 59.89 5967 | 75.00 | 15400 | 96.22
Sandy 10" [ 3333|3733 (4700 | 3922 |5200] 77.00 | 10067 | 7656 68.00 | 87.00 [ 170.00 | 108.33
15 33.67 | 2967 | 3467 | 36.00 | 63.00 | 80.00 | 91.00 78.00 90.00 | 12633 | 132.00 [ 116.11

Mean of (AXC) 30.89 | 3567 | 42.11 53.33 | 68.33 | 92.78 7556 | 96.11 | 152.00
5 2567 | 48.00 | 4067 | 3811 | 60.00 ] 120.00 | 116.00 | 9867 | 14067 | 188.33 | 165.00 | 184.67
Clayey 10 4833 | 5667 | 5067 | 5489 | 77001 12300} 12033 | 10678 | 16267 | 21167 | 20567 | 10333
15 4058 | 5500 { 51.89 | 5444 | 4933 13500 ! 133001 12078 | 17133 | 22467 | 20033 | 19878

Moan of (AXC) 40.56 | 55.00 | 51.89 77.41 | 126.00 | 12311 158,22 | 208.22 | 190.33
Sand 5 25.00 | 48.33 | 4200 | 3844 | 46.00 | 118.00 | 119.00 | ©04.33 | 102.67 | 171.33 | 168.33 | 147.44
+ .16 44.67 | 59.33 | 42.00 | 4867 | 78.00 | 118.00 | 112.00 [ 102.67 | 155.33 | 203.00 [ 195.00 | 184.44
clay 15 44.33 | 4667 | 5533 | 4878 | 80.00 | 10000 | 10506 | 9500 | 154.33 | 174.00 | 187.33 | 171.88
Mean of {AXC) 38.00 | 51.44 | 46.44 LSD5% | 5800 112.00 | 112.00 L.S.D5% | 13744 | 18278 | 183.56 LS.D5%
5 26.89 | 4067 | 4244 | AB 1.25 [ 5033 | 0533 | fo722 | AB  1.51 | 10611 | 139,78 | 16244 | AB 1.52
Mean AC 164 AC 190 AC 200
(BXC) 10 4211 | 51.11 | 4956 | BCc 1.64 | 69.00 | 106.00 ( 111.00 | Bc 199 | 12867 | 167.22 | 19022 | pc 2.00
15 4180 | 48.89 | 48.44 | ABC 201 | 3.7271 9933 | 10967 | ABC 243 "{5n67 | 162.89 | 173.22 | ABC 244
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Interaction between clayey medium and the addition of 5.0 gm NPK / plant
significantly resulted in the greatest values of plant height in the three dates
as they were 55.00, 126.00 and 208.22 cm, respectively. From this table also
it can be seen that the greatest significant values of plant height in the first
season were gained by the use of the interval of 10 days with the addition of
. 10gm NPK /piant in July and October as they were 111.00 and 190.22 cm
while, in April the greatest value was obtained due to the use of the same
irrigation interval but only when 5 gm NPK /plant were added as it was 51.11
cm.

The interaction among the three factors clears that the greatest
significant values of plant height in April were obtained by the use of clayey
medium when received 10 gm NPK/plant and irigated every 10 days
followed by mixture medium when received only 5 gm NPK/plant and the
same imrigation interval was used as they were 59.67 and 59.33 cm. On the
other hand, the lowest value was 25.00 cm which obtained from mixture
medium when irrigated every 5 days and received no fertilization. in both July
and October, the interaction among clayey medium, 15 days irrigation interval
and fertilization with 5.0 gm NPK/plant significantly gave the greatest values
of plant height as they were 135.00 and 224.67 cm, respectively while, the
lowest values were obtained from sandy medium when itrigated every 5 days
and received no fertilization in July and October as they gave 45.00 and
58.67 cm, respectively. However, phosphorous is the main constituent of
amino acids, phospholipids, enzymes and ATP. In addition, deficiency of
potassium affects respiration process, photosynthesis and movement of
stomata which have great effects on plant growth.

Table (3} shows the interaction effects on plant height during 2006.
results of interaction between clay as a growing medium and the irrigation
interval of 15 days seems to be alike as they significantly gave the greatest
values of plant heights in the three dates as they were 56.67, 125.22 and
193.56 cm, respectively,

On the other hand, interaction between mixture medium with the
application of 5 gm NPK/plant significantly resulted in the greatest value of
plant height in April 2006 as it was 59.89 cm while, in both July and October
the greatest significant values of plant heights were obtained from clayey
medium with the addition of 5.0 gm NPK/piant aiso as they were 128.22 and
199.22 cm, respectively.

It is clear aiso that the interaction between fertilization with 5 gm
NPK/plant with the use of 15 days interval significantly gave the greatest
value of plant height in April 2006 as it was 54.78 cm.

Although this value is the greatest in April 2006, there were non
significant differences between it and the following one 53.67 cm that was
obtained when irrigation had taken place every 10 days and fertilization was
cammied out at the rate of 10 gm NPK/plant.

In the same trend, the greatest significant values in the other two
dates were obtained from the use of 10 days imigation interval and application
of 10 gm NPK/plant also as they were 114.00 and 189.11 cm, respectively. -

Interaction arhong the three tested factors shows that the greatest
significant value of plant height was 64.33 cm in April that was obtained from
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either clayey medium imgated every 10 days and received 10 gm NPK/plant
or mixture medium when irrigated every 15 days and received the same
fertilization. In July 2006, clayey medium irigated every 15 days and fertilized
with 10 gm NPK/plant significantly gave the greatest value of plant height as
it was 138.67 cm. The greatest significant value in October was 205.33 cm
that was obtained from clayey medium irrigated every 15 days and received 5
gm NPK/plant.

The lowest values in both April and July were obtained from sandy
medium imigated every 5 days and received no fertifization as they were
20.33 and 39.33 cm, respectively while, in October the lowest one was 65.67
cm obtained also from sandy medium received no fertilization but irrigated
every 10 days.

2. Effect of soil type, irrigation intervals and fertilization rate on number
of branches per plant of Conocarpus erectus during the period from
April 2005 to October 2006

2.1. Effect of soill type:

it is observed from Table (4) that in April 2005, the mixture (sand +
clay) significantly gave the greatest value of number of branches as it was
16.60. This value is not significant when compared with number of branches
gained from clayey soil as it was 15.85 but, they both were significant when
compared with the value gained from sandy medium as it was 13.60.

Similar results were observed in April 20086, In July 2005, the greatest
value of number of branches was 35.89 branches in the mixture. There were
non significant differences between it and the value obtained from clayey
medium as it was 34.89, while they both were significant when compared with
the value of number of branches in sandy medium as it was 26.22. It's clear
that in July 2006, the clayey medium significantly gave the highest vaiue of
number of branches as it was 38.26 when compared with the mixture medium
and sandy medium as they were 36.85 and 26.48. In both October 2005 and
Qctober 20086, the mixture medium significantly gave the greatest values of
number of branches as they were 62.81 and 64.22, respectively. These
resuits were significant when compared with other values as number of
branches in clayey medium was 55.93 and 56.74 for the two dates while, the
lowest values were gained from sandy medium as it was 41.44 in October
2008 and 40.15 in October 2006. This may be related to the ability of clayey
soil to hold more water and nutrients besides the role of mixture medium in
improving the aeration and nutrients holding characters that roots grow better
and this of course reflects on plant growth.

2.2, Effect of irrigation intervals:

Table (4) shows also that in both April 2005 and April 2008, the
greatest values of number of branches were resulted from the use of 15 days
interval as they were 17.60 and 18.78, respectively. These values were not
significant' when corhpared with those gained from the use of 10 days interval
in both seasons as they were 17.33 and 18.37 but, these values were
significant when compared with values of number of branches when the

interval of 5 days was used as they were 11.11 branches in April 2005 and
11.48 branches in April 2006.
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Table (3): Interaction effacts of soll type, irrigation Intervals and NPK fertilizer rates on plant helght (cm) of

Conocarpus erectus during 2006 season

Soil irrigation Apri July o October
type | intorvals NPK (;(;g;fplam) woan of NPK (?g;lplant) roan of NPK (g(;g;fplmt) voan of
@ ®) 00 | 50 | 100 | P® [To0 [ s0 | 100 | ¥B 0o | s0 | 100 | AX®
5 2033 | 3233 4267 | 3178 [ 3933 5500 | 8467 | 5067 | 7333 | 7400 [ 15000 [ 9.1
Sandy 10 3467 | 4067 | 5267 | 4267 | 5300 | 85.00 | 10633 | 8178 | e5.67 | 102.33 | 17367 [ 113.80
15 3520 | 4233 | 4367 | 4040 [6367 | 6767 | 6767 | 73.00 | 100.00 | 10667 | 13633 [ 114.33

Mean of (AXC) | 30.07 | 38.44 | 46.34 52.00 | 69.59 | 92.89 70.67 | 94.33 | 153.33
B 5 2400 [ 52.00 [ 4200 | 3933 [5767 | 12533 | 10767 | 9689 | 14500 | 18867 [ 14533 | 158.58
Clayey 10 4933 [ 51.33 [ 6433 | 5500 | 8533 ] 12187 [ 12400 | 11033 | 147.33 | 20367 | 20033 | 18378
15 5367 | 6367 | 5267 | 5667 | 9933 [ 137.67 | 13867 | 12522 | 18367 | 205.33 | 19167 | 183.56

Mean of (AXC) | 42.33 | 5567 | 53.00 80.78 | 12822 | 123.44 158.67 | 190.22 | 179.00
3and 5 2167 [ 5867 | 3133 | 3722 | 4100 | 11033 | 11300 ] 8811 88.67 | 160.67 | 164.67 [ 138.00
+ 10 4100 | 64.00 | 44.00 | 4967 | 7567 | 123.00 | 11167 | 10344 | 150.00 | 199.00 | 16333 | 180,78
clay 15 5067 | 57.00 8433 | 5733 | 7833 | 9000 | 10087 | 9267 | 146.33 | 169.67 [ 10000 | 16867
Moanof (AXC) | a7.78 | 50.69 [ 4856 | . . |6500 | 11078 Lepsy | 128393 | 17844 [te207 |
Moan 5 22,00 | 47.67 | 3867 AB 138 46.00 | 95.88 | 101.78 AB 189 102.56 | 140.80 | 153.22 A2 19
(exc) 10 4167 | 5200 | 5367 | € 191 | 71.83 | 11022 | 11400 | g 540 [ 121.00 [ 16833 [ 18041 | gf 72
15 48.80 | 54.78 | 4867 | ABC 221 | 8844 | 101.44 | 101.00 | ABC 3.04 | 155.44 | 158.33 | 16278 | ABC 2.7
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Table (4): Effect of soil type, irrigation intervals and NPK fertilizer rates
on number of branches per plant of Conocarpus erectus in
two seasons

~Apzil July October

Treatments 505 | 2006 | 2005 | 2006 2005 | 2008
Soil type Sand 13.60 14.33 726.22 2646 41.44 40.15
(A) Clay 15.85 17.00 34.89 38.28 55.93 56.74
Sand +clay| 1660 | 17.30 35.89 36.85 8281 64.27
LSD5% | 098 0.99 1.49 0.95 164 134
Sdays | 11.17 i1.48 37.70 27.56 16,52 3541
'imfg O days | 1703 1837 33,18 3715 56.70 50.74
A TSdays | 1760 | 16.78 36,11 36.89 54.96 5596
(8) LsDs% | 067 0.99 747 113 1.49 1.8
0gm | 134 1444 76.15 3758 45.52 34,56
Fert:.l::ﬁon 5.0 Lgm 16 4 17.78 34.48 35.89 55.06 57.22
10.0 gm XE 18.40 36.37 38.15 58.70 59.33

(C) T giT
LS05% | 137 731 164 7.50 1.56 1.56

In Juty 2005, 15 days interval significantly gave the greatest value of
number of branches as it was 36.11 branches. The lowest value was 27.70
branches when 5 days interval was used while, the 10 days interval gave the
value of 33.18 branches. In July 2006, 10 days interval gave the greatest
value of number of branches as it was 37.15 branches. This value is not
significant when compared with the value gained from the use of 15 days
interval as it was 36.89 branches. Both values were significant when
compared with that achieved from the use of 5 days interval as it was 27.56
branches.

In October 2005, the use of 10 days interval significantly gave the
greatest value of number of branches followed by 15 days interval and at last
came the 5 days interval as they were 58.70, 54.96 and 46.52, respectively.
Similar results were gained in October 20086 that the greatest value of nurmber
of branches was obtained from the use of 10 days interval as it was 59.74
branches. This vaiue is significant when compared with the following one
obtained from the use of 15 days interval as it was 55.96, or the lowest one of
45.41 which was gained from the use of the 5 days interval. This could be
due to the low need of water of this plant since when it was irrigated every 10
or 15 days it grew better than if irrigated every 5 days,

2.3. Effect of fertilization rate:

Table {4) also shows that in April 2005, there were no significant
differences between the effect of 5 or 10 gm/plant NPK application an
number of branches as they were 16.41 and 16.15, respectively while, they
both were significant when compared with the application of zero gm/plant as
it was 13.48 branches. In April 2008, the use of 5 gm NPK/plant significantly
gave the greatest value of number of branches as it was 17.78. The lowest
value was 14.44 branches without using NPK fertilizer while, the use of 10
gm NPK/plant gave the value of 16.40.

n July 2005, the greatest value of number of branches was gained
from the addition of 10 gm NPK/plant as it was 36.37. There were non
significant differences between it and the following value gained from the
application of 5 gm NPK/plant as it was 34.48 while, they both were
significant when compared with the lowest value gained from the application
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of zero gm NPK/plant as it was 26.15. In July 2008, the application of 10 gm
NPK/plant significantly gave the greatest value of number of branches as it
was 38.15 while, the lowest value was 27.56 branches gained from the
application of zero gm NPK/plant and the application of 5 gm NPK/plant gave
the value of 35.89 branches.

Results measured in October 2005 showed that the application of 10
gm NPK/plant significantly gave the greatest value of number of branches as
- it was 58.70). The lowest value was obtained when no NPK fertilizers were
applied as it was 45.52, while the application of 5 gm NPK/ptant gave the
value of 55.96 branches. In the same trend, in October 2006 the greatest
value of number of branches was obtained from the application of 10 gm
NPK/plant as it was 59.33 branches. This value is significant when compared
with either that of 5 gm NPK/plant {57.22) or the lowest one (44.56) branches
which was gained from the addition of no fertilizers. This may be due to the
moderate need of every plant to nutrients for best growth and each plant has
its own requirements due to many conditions but fertilization must occurs.
These results are in agree with Brown and Vanden Driessche (2002), and
Atta-Alla (2003) on cineraria plants who found that number of branches per
plant was significantly affected by fertilizer rate.

2.4. Effect of the interaction:

Table (5) refers to the interaction effects on number of branches
during 2005. It is clear that the greatest significant values of number of
branches in hoth April and October were obtained due to the interaction
between mixture medium and the 10 days interval as they were 19.44 and
68.22, respectively while, in July the greatest value was 41.56 branches
which was gained from the same media but irrigated every 15 days.

Interaction between mixture medium and 5 gm NPK/plant
significantly gave the greatest values of number of branches in the three
dates as they were 19.33, 39.56 and 71.67 respectively.

On-:the other hand, interaction between 15 days interval and 5 gm
NPK/plant significantly gave the greatest value of number of branches in April
2005 as it was 18.33 branches while, in July the greatest significant one was
38.11 branches which was gained from the use of 15 days interval also but
with 10 gm NPK/plant.

In October, the greatest significant one was 64.22 branches that
obtained due to the interaction between 10 days interval and 10 gm
NPK/plant.

Interaction among the three factors in April 2005 clears that the
greatest significant value was 21.00 branches which was oblained from
mixture medium when irrigated every 15 days and received 5 gm NPK/plant.
On the other hand, the greatest significant one in July was obtained from
mixture medium irrigated every 15 days but received 10 gm NPK/plant as it
was 45.33 while, in October mixture medium when irrigated every 10 days
and fertilized with 5 gm NPK/plant gave significantly’ the. greatest value of
number of branches as it was 78.33.

The least values in both July and October were gained from sandy
medium when irrigated every 15 days and received no fertilization as they
were 1567 and 27.67, respectively while, the least one in Aprii was 6.00
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-branches which was obtained from clayey medium irrigated every 5 days
without fertilization.

Data in Table (6) show the interaction effects during 2006. It can be
noticed that in both July and October 2006, the interaction between mixure
medium and 15 days irrigation interval resulted in the greatest significant
values of number of branches as they were 42.78 and 70.89, respectively
while, the interaction between the same media and 15 days interval in April
2006 gave significantly the greatest value as it was 20.33.

interaction between clayey medium and § gm NPK/plant gave
significantly the greatest value of number of branches in July 2006 followed
by mixture medium fertilized with the same rate without significant differences
between each other as they were 42,89 and 42.78, respectively.

In the same trend, in both April and October, the interaction befween mixture
medium and application of 5 gm NPK/plant led to the greatest significant
values of number of branches as they were 20.78 and 79.67, respectively.

The interaction between irrigation intervals and NPK additions
reveals that in April, the greatest significant value was 20.00 branches which
was obtained from the use of 15 days interval with 5 gm NPK/plant addition
whereas, the greatest significant value in July was 40.00 which was gained
from the use of 10 days irrigation interval and 10 gm NPK/plant application
but, in October, the greatest significant value was 66.00 branches which was
obtained due to the interaction between 10 days irmigation interval and the
use of 5 gm NPK/plant application.

The triple interaction shows that in both July and Ocfober 2006 the
greatest significant values of number of branches were resulted from mixiure
medium when irrigated every 15 days and received 5 gm NPK/plant as they
were 50.33 and B9.67, respectively while, in April, clayey medium irrigated
every 10 days and fertilized with 5 gm NPK/plant either gave significantiy the
greatest value as it was 23.67 branches as compared with other treatments.

The least values in the three dates were obtained from sandy
medium irrigated every 5 days and received no fertilizer fertilized as they
were 6.00, 13.00 and 21.33 branches per plant, respectively.

3. Effect of soil type, irrigation intervals and fertilization rate on stem
diameter of Conocarpus erectus from April 2005 to October 2006
Data of stem diameter of Conocarpus were statistically analyzed and
represented in Tables from (7) to (9).
3.1. Effect of soil type:

Data in Table (7) reveal that sand + clay medium gave the greatest
stem diameter of Conccarpus stem as it was 4.34 mm followed by clayey
medium as it was 4.32 mm. The two values were significant when compared
with the sandy medium (3.54 mm) but there were non significant differences
between them in April 2005, Similar results were gained in April 2006 as both
clayey media and sand + clay mixture gave significantly the‘highest values of
stem diameter as they were 467 and 4.59 mm with non significant
differences between each other while, they both were significant when
compared with the value of stem diameter obtained from sandy medium as it
was 3.70 mm.
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Table {5): Interaction effects of soil type, irrigation Intervais and NPK fertilizer rates on number of branches per plant

of Conocarpus erectus during 2005 season

Irrigation April July October
‘ SolIAtype intorvals NPK (%g;lplanl) tean of NEK (g(gplant) Moan of NPK (gl&l;plant) Mean of
(A) (B) {AXE} (AxB) : (AXB)
00 | 50 | 10.0 0.0 50 | 10.0 0.0 50 | 10.0
5 667 | 833 | 1533 1011 15.67 | 18.33 | 25.00 19.67 2767 | 2667 | 5267 | 36.33
Sandy 10 13,00 | 14.33 | 16.33 14.56 2200 | 29.00 | 34.33 28.44 3400 | 43.33 | 56.00 | 45.11
15 14.33 | 16.67 | 17.33 16.11 24,67 | 3367 | 33.33 30.56 3300 | 4867 | 47.00 | 4289
Mean of (AXC) 11.33 | 1311 | 16.33 20.78 | 27.00 | 3089 3156 | 40.22 | 525
5 6.00 | 16.00 | 13.00 11.67 1833 | 3933 | 39.00 32.22 3533 | 6767 | 5233 | 4844
Clayey 10 1467 | 20.00 { 19.33 18.00 30.00 | 41.67 | 37.00 36.22 5267 | 71.00 | 6467 | 62.78
15 1767 | 17.33 | 1867 17.89 3167 | 41.33 | 3567 36.22 5233 | 56.00 | 81.33 | 56.56
Mean of (AXC) 12.78 | 17.78 | 17.00 2667 | 4078 | 37.22 4678 | 61.56 | 59.44
Sand 5 6.33 | 1667 | 11.67 11.56 20.00 | 3533 | 3833 31.22 47,00 | 6233 | 5500 | 54.78
+ 10 17.33 | 2033 | 20867 19.44 27.00 | 38,33 | 39.33 34.89 5833 | 78.33_| 70.00 | 6822
clay 15 17.33 | 21.00 | 18.00 18.78 34,33 | 45.00 | 45.33 41.56 5267 | 76.33 | 67.33 | 6544
Mean of (AXC) 1367 | 19.33 | 1676 | | gpsy |_27-01 | 3956 | 41.00 5267 | 7167 | 64.11
5 6.89 | 1311 | 1333 | ap  o0.88 | 1989 | 3041 | 3411 | LS.P5% ["3760 | 4422 | 53.33 | LS.D5%
M 10 1617 | 17.78 | 1811 | AC 115 | 26.33 | 36.33 | 36.89 | AB 107 "4g33 1 6356 | 6422 |AB 107
(B‘)’(‘é‘ BC 1145 AC 141 AC 141
) 15 17.44 | 1833 | 17.00 [Agc 4144 | 3322 | 37.00 | 3811 | BC 141 ( 5121 [ 5511 | 5856 BC 141
- : ABC 1.72 ABC 1.72
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Table (6): Interaction effects of soll type, irrigation intervals and NPK fertilizer rates on number of branches per plant
of Conocarpus erectus during 2006 season

8vi8

April July October
TS;:IO llrr:g?::: NPK {gm/plant) NPK (gm/plant) NPK {gm/plant)
{C) ean of (AXB) {C) ean of {(AXB (C) Mean of (AXB)
(A) (8) 0.0 T 5.0 | 100 0.0 1 50 [ 10.0 5.0 [ 50 1 100
5 6.00 | 633 { 1767 10.00 13.00 ; 14.67 } 27.67 18.44 21.33 1 24.00 } 51.33 32.22
Sandy 10 12.67 } 15.00 | 18.33 15.33 28.00 ) 31.00 § 33.67 30.89 39.00 ; 42.00 | 53.00 44.67
15 14.67 | 18,33 | 20.00 17 67 22.00 [ 34.00 { 34.33 30.11 32.67 | 47.00 { 51.00 43.56
Mean of (AXC) 11.11 | 13.22 | 18.67 21.00 | 26.56 | 31.89 31.00 | 37.67 { 51.78
5 6.00 | 16.33 | 18.33 12.89 14.00 | 43.33 | 42,67 35.00 37.33 | 59,33 | 57.33 51.33
CIayey 10 16.67 | 23.67 | 18.00 14.44 38.00 | 45.67 ) 42.33 42.00 54.00 | 73.67 | 68.67 65.44
15 16.67 ] 18.33 | 21.00 18.67 33.67 | 39.67 | 40.00 37.78 44.33 | 47.00 | 69.00 "53.44
Mean of {AXC) . 13.11 | 1444 | 18,44 30,22 | 42.89 { 4167 45.22 | 60.00 | 65.00
Sand 5 6.00 | 1867 { 10.00 11.56 16,00 | 36.00 { 35.67 29.22 33,00 | 67.00 { 58.00 _b267
+ 10 20.00 | 20.33 | 20.67 20.33 29.67 | 42.00 | 44.00 38.56 61.33 | 82,33 | 63.67 69.11
clay 15 20.00 | 20.33 | 16.67 20.00 35.00 [ 50.33 | 43.00 42,78 57.00 | 89.67 | 66.0 70.89
Mean of {(AXC) 15.33 | 20.78 | 15.78 26.89 [ 42.78 | 40.89 50.44 | 79.67 | 62.56
5 6.11 | 13.67 | 14.67 L.S.D 5% 16.56 | 30.78 | 35.33 L.S.D 5% 3144 | 49.22 | 55.56 LS.D 5%
10 18.33 | 1967 | 17.11 | AB 0.94 | 3189 | 39.56 | 40.00 | AB 1.02 | 59.44 | 66.00 | 61.78 | AB 1.10
Mean (BXC) AC 1.4 AC 134 AC 145
15 18.89 | 20.00 { 1744 | BC 1.24 § 3422 | 3733 | 39.11 | BC 1.34 | 50.78 | 5644 | 6067 | BC 1.45
ABC__ 1.51 ' ABC  1.64 _hBc 177
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Table (7): Effect of soit type, irrigation intervals and NPK fertilizers rate
on stem diameter (mm) of Conocarpus erectus in two seasons
]

July October

T“‘"’“"“"Hoos 2006 | 3005 | 2006 | 3005 | 32006

s Sand | 3.54 | 370 7.62 3.00 14.00 | 14.00
oll type

(A) Clay | 432 | 467 11.76 | 1260 | 2532 | 2712
s:;'a‘;* 434 | 458 9.9 1049 | 2342 | 2440

LS.D5% | 045 | 075 .51 0.83 733 0.95
Trrigation | Sdays | 3.06 | 3.14 7.30 7.79 1718 | 17.74
intervals [ 10days | 447 | 471 1045 | 10.66 | 2247 | 2370
(B) 15days | 467 | 511 1184 | 1265 | 2308 | 2399
LS.D5% | 049 ] 053 0.96 0.90 1.16 1.5
Fertization | 0.0gm | 3.35 | 3.5 5.64 7.52 1753 | 1860
rate 50gm | 450 | 461 10.75 | 1128 | 2131 | 225
C) 10.0 435 4.81 11.70 12.20 23.90 24.36

LSD5%] 065 | 0.70 1.6 118 1.52 151

in July 2005, clayey medium significantly resuited in the largest
button wood stem diameter of 11.76 mm when compared with sand + clay
mixture as it was 9.91 mm or the lowest one obtained from sandy as it was
7.62 mm, Also, in July 2006 clayey medium gave significantly the highest
stem diameter as it was 12.60 mm when compared with sand + clay mixture
that was 10.49 mm and also when compared with sandy medium as it was
8.00 mm with significant differences among the three media. The greatest
values of stem diameter in both October 2005 and October 2006 were due to
the use of clayey media as they were 25.32 and 27.12 mm, respectively. in
the two dates, values of stem diameter gained from clayey medium were
significant when compared with those gained from the mixture as they were
23.42 mm in October 2005 and 24.40 mm in October 2006. The lowest
values in both seasons were obtained from sandy medium as it was 14.00
mm in both October 2005 and 2006.

3.2. Effect of irrigation intervals:

Table (7) shows that in Aprit 2005 the use of 15 days interval gave
the greatest value of stem diameter as it was 4.67 mm followed by 10 days
interval (4.47 mm) with non significant differences between them but, they
both were significant when compared with the use of 5 days interval as it was
3.06 mm. In the same trend, in April 2006 both 15 and 10 days interval gave
significantly higher values of stem diameter as they were 5.11 and 4.71mm,
respectively when compared with this of 5 days interval as it was 3.14 mm,
Similar resuits were obtained in July 2005 as 15 days interval gave
significantly the highest value of stem diameter as it was 11.84 mm when
compared with other intervals while, the lowest value was resuited in the use
of 5 days intervai as it was only 7.30 mm.

In July 2006, 15 days interval gave significantly the highest value of
stem diameter as it was 12.65 mm when compared with the other intervals as
they were 7.79 mm for 5 days interval and 10.66 mm for the 10 days interval.

In October 2005, 15 days interval gave significantly the biggest value
of stem diameter as it was 23.09 mm. This value is significant when
compared with other values as the use of 10 days interval gave the value of
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22.47 mm while the lowest value was resulted from the use of 5 days interval
as it was only 17.18 mm. Non signiﬂcant differences were observed between
the use of 15 or 10 days interval in October 2006 as they were 23.79 and

23.99 mm but, they both were significant when compared with that of 5 days
interval as it was 17.74 mm.

3.3. Effect of fertilization rate:

It is clear from Table (7) that in both April 2005 and April 2006 there
were non significant differences between either the addition of 5 or 10 gm
NPK/piant as they significantly were 4.50 and 4.35 mm in April 2005 and 4.61
and 4.81 mm in April 2006, respectively. The lowest stem diameter values
were obtained when no fertilizers were added as they were 3.35 mm in April
2005 and 3.55 mm in April 2006. In July 2005, similar results were obtained
as both the addition of 5 and 10 gm NPK/ plant had non significant
differences between them as they were 10.75 and 11.70 mm but they were
both significant when compared with the zero gm/plant NPK application as it
was 6.84 mm. Similar resuits were obtained in July 2006 that the greatest
value of stem diameter was gained from the addition of 10 gm NPK/plant
followed by the addition of 5 gm/plant as they were 12.29 and 11.28 mm,
respectively with non significant differences between each other but, they
both were significant when compared with the zero NPK addition as it was
7.52 mm in diameter. .

There is a difference in October 2005 and October 2008, its clear that
the use of 10 gm/plant NPK addition gave significantly the greatest vaiue of
stem diameter as it was 23.90 mm in October 2005 and 24.36 mm in October
2008. On the other hand, the lowest values of stem diameter were obtained

with no NPK additions as it was 17.53 mm in October 2005 and 18.60 mm in
October 2006.

3.4. Effect of the interaction:

Data in Table (8) show the effect of interaction of the three tested
factors on stem diameter in 2005. The greatest significant value of stem
diameter was resulted from the interaction between mixture medium and 15
days interval in April 2005 as it was 5.11 mm while, in both July and October,
the greatest values were resuited from the interaction between clayey
medium with the interval of 15 days also as they were 16.06 and 28.98 mm,
respectively.

The interaction between clayey medium and the addition of 5 gm
NPK/piant gave significantly the greatest values of stem diameter in both July
and October as they were 14.58 and 29.00 mm, respectively while, the
greatest significant value in April was 5.03 mm which was obtained from
mixture medium when received 5 gm NPK/plant. When soil type is neglected,
the greatest significant value of stem diameter was obtained in April from the
use of the irrigation interval of 15 days with 5 gm NPK/plant whereas, in July,
it was obtained from the same irrigation interval but received 10 gm
NPK/plant while, in October, the greatest significant value was obtained from
the use of 10 days interval with 10 gm NPK/plant as they were 5.28, 14.01
and 25.80 mm, respectively.
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Table (8): Interaction effects of soil type, irrigation intervals and NPK fertilizer rates on stem dlameler {mm} of

Conocarpus erectus during 2005
Soll | trrigation April July October
Intervals NPK (u(sé\)lplant) Mean of NPK (?21)! plant} Meaan of NPK (?g;’ plant) Mean of
(A) (B) 50 ] 50 ] 10.0 (AXB) o5 50 [ f00] ‘AXB 50 ] 5.0 [ 100 (AXB)
5 247 | 273 | 357 292 370 | 407 | 823 533 563 | 693 | 21.27 11.28
Sandy 10 310 | 363 | 480 377 580 | 7.87 | 1187 8.44 8.23 | 12,80 | 2507 15.37
15 313 | 433 | 430 392 853 | 9.00 | 11.87 9.07 1087 | 17.50 | 17.67 1543
Mean of (AXC) 280 | 356 | 4.18 534 | 8.98 | 10.52 B24 | 1241} 21.34
5 240 | 373 | 3z23 312 473 | 1037 | 8.97 8.02 16.17 | 23.33 | 23.23 20.91
Clayey 10 423 | 513 | 520 486 | 750 | 1413 | 12,00 11,21 24.30 | 28.30 | 2563 26.08
15 3.83 | 6.10 | 500 4.97 10.63 | 19.23 | 18.40 16.06 - | 24.60 | 35.37 | 26.07 28.98
Mean of (AXC) 349 | 4908 | 448 7.95 | 14.58 { 13.12 | 21.69 | 29.00 | 25.28
Sand 5 217 | 370 | 353 3.13 4,07 | 1130 | 10.23 8.53 11.67 | 2207 | 2313 |. 1938
* 10 430 | 5987 | 4.10 4.79 7.57 | 1267 | 1213 10.79 24.33 | 2687 | 26,70 |. 2507
Clay 15 427 | 543 | 563 6.11 863 | 10.60 [ 11.97 10.40 23.70 | 25,67 | 25.47 2494
Msan of (AXC) 358 [ 503 [ 4.4: 6.76 | 11.52 | 11.44 20,00 | 25.17 | 25.10
5 243 | 3.30 | 3.44 LSD5% [ 417 | 858 | 014 | LS.DS% [1160 | 17.31 | 2254 | L.S.D8%
Mean 10 387 | 491 | 463 | AB . 125 [ 808 | 11.56 | 1163 | AB 1.26 [ 1806 | 2268 | 2580 | AB 0.84°
(BXC) AC 164 AC  1.64 AC 110
15 374 [ 528 | 498 | BC 164 | 939 | 1212 | 1401 | BC 1.64 | 2193 | 2397 | 2337 BC 1.0
ABC 2.01 ABC 2.01 ABC 1.35
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Interaction among the three tested factors in the first season clears that

generally, in the three measuring dates, the interaction among clayey

medium, 5 days interval and 5 gm NPK/plant gave significantly the greatest

values of stem diameter as they were 6.10, 1823 and 35.37 mm,

respectively. On the other hand, the least values were resuited from clayey

medium irrigated every 5 days without fertilization in April as it was 2.40 mm,

sandy medium irrigated with the same interval without fertilization alse in April

as it was 2.47 mm.

Results of interaction in the second season were shown in Table (9).
it can be noticed that the interaction between clayey medium and 15 days
interval gave significantly the greatest value of stem diameter in the three
dates as they were 5.63, 17.23 and 30.89 mm, respectively. In the same
trend, clayey medium when received 5 gm NPK/plant in the three dates gave
significantly the greatest values of stem diameter as they were 5.16, 15.56
and 32.02 mm, respectively. In April 20086, the interaction between 15 days
interval and 5 gm NPK/plant gave significantly the greatest value of stem
diameter as it was 6.26 mm.

Interaction between the same irrigation interval and 10 gm NPK/plant
gave significantly the greatest value of stem diameter in July as it was 14.14
mm while, the use of 10 days interval with 10 gm NPK/plant gave the greatest
significant value in October as it was 27.00 mm. The triple interaction reveals
that in both July and October, clayey medium irrigated every 15 days and
received 5 gm NPK/plant gave significantly the greatest values of stem
diameter as they were 21.10 and 40.63 mm while, in April, the greatest
significant value was resulted from the same irrigation interval with the same
NPK addition but in mixture medium as it was 6.47 mm. The lowest values
were obtained from sandy medium irngated every 5 days whether received
no fertilizers in April, July and Qctober as they were 2.27, 3.40 and 6.07 mm,
respectively.

4. Effect of scil type, irrigation intervals and NPK applications on dry
matter (%) of Conocarpus erectus during the two seasons 2005 and
2006

Data of dry matter (%) of Conocarpus were statistically analyzed and
represented in Tables (10) and (11).

4.1. Effect of soil type:

Table (10) reveals that the greatest value of dry matter was 29.16 %
gained from clayey soil foilowed by the mixture (28.70 %) with no significant
differences between them but, they both were significant when compared
with the lowest value gained from sandy medium as it was 25.90 % in the first
season. Similar results are shown in Table (11) as in the second season the
greatest value of dry matter % was obtained from clayey medium followed by
that from mixture medium as they were 29.44 and 28.34%, respectively
without significant difference between each other while, they both were
significant when compared with -the value obtained from sapdy medium
(26.03 %). ' '

4.2, Effect of irrigation intervals:

In the first season there were no significant differences among
values of dry matter % obtained by the use of 5, 10 and 15 days interval
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Table (9): Interaction effects of soil type, Irigation intervals and NPK fertilizer rates on stem diameter {mm) of

Conocarpus erectus during 2006
April July October
Soll irrigation
type | Intervais NFK “;g'}"’"“‘) Mean of NPK “}g‘;"""" Mean of NPK (%g""“" Mean of
(A} ®) g0 [ 50 [ 100 | @ 00 | 5.0 ] 900 (AXB) N N T e
5 227 1 263 | 347 2.79 340 | 423 | 823 5.29 6.07 | 7.57 | 2060 11.41
Sandy 10 317 | 3.54 | 545 4.06 660 | 817 | 12.03 8.83 837 | 1357 | 2357 15.50
15 356 | 5.00 | 4.10 4.25 793 | 9.43 | 12.63 9.77 10.53 | 17.40 | 17.30 15.08
Mean of (AXC) 3.00 | 3.76 | 4.34 574 | 7.28 | 10.96 866 | 12.85 | 20.48
5 242 | 3.13 | 340 2.98 5.00 | 10.80 | 10.10 B8.67 1513 | 24.07 | 2543 21.54
Clayey 10 4.70 | 5.10 | 6.41 5.40 850 | 14.67 | 1257 11.91 26,13 | 31.37 | 29.27 28.82
18 413 | 7.24 | 5.63 5.63 11.80 | 21.10 | 18.80 17.23 28.17 | 40.63 | 23.87 30.80
Mean of (AXC) 375 | 5.18 [+5.11 843 | 1556 | 13.82 23.14 | 32.02 | 26.19
Sand 5 2.70 | 3.66 | 4.31 3.66 467 | 12.30 | 11.27 9.41 1213 | 23.90 | 24.77 20.27
+ 10 443 | 4.20 | 527 4.66 7.83 | 11.53 | 14.00 11.12 2537 | 27.30 | 2817 26.94
Clay 18 4.57 | 6.47 | 5.35 5.48 1047 | 11.37 | 11.00 10.54 26.13 | 25.60 | 26.30 26.01
Mean of (AXC) 389 | 491 | 488 7.66 | 11.73 | 12.08 2121 | 25.06 | 26.41
5 246 | 3.24 | 3.72 | LSD5% [436 | 9414 | 987 | LS.D5% 1161 | 1801 | 2360 | LS.D5%
Mean 10 410 [ 431 [ 571 | AB 045 [ 764 | 1146 | 1287 | AB 0.63 | 2025 | 2408 | 27.00 | AB 0.7
(BXC) AC 058 AC 0.3 AC  1.02
18 408 | 626 | 500 | BC 059 | 1057 | 13.23 | 1414 [BC 083 | 2390 | 2550 | 2240 | BC 1.02
ABC 0.72 ABC 1.01 ABC 1.24
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as they were 28.78, 27.78 and 27.19 %. In the same trend, in the second
season as shown in Table (11), although the greatest value of dry matter %
was obtained from the use of 5 days interval 28.71 %, there were non
significant differences between it and either that of 10 days interval (27.59 %)
or that of 15 days interval (.52 %).

4.3. Effect of fertilization rate:

Results of the first season in Table {10) show that the application of
10 gm NPK/plant gave significantly the greatest value of dry matter % as it
was 29.65 % followed by 28.43 % obtained from Sgm NPK/piant application,
while, the addition of no NPK fertilizers gave the lowest value as it was 25.66
Y.

Table (11) clears that in the second season also the addition of 10
gm NP¥/plant gave significantly the greatest value of dry matter (30.10 %)
while, the addition of 5 gm and zero gm NPK/plant gave the values of 27.76
and 25.96 %, respectively.

Table (10): Effect of soil type, irrigation intervals and NPK fertilizer rates
and their interaction on dry matter (%) of Conocarpus
erectus in October 2005

Soil type !Irrigation NPK {gm / plant} Mean of Mean of
ntervals (C)
W (B) 0.0 5.0 10.0 (Ax B) (A)
5 24.20 27.60 27.03 26.28
Sandy 10 24.16 26.00 26.90 25.68 25.90
15 25.40 26.00 25.80 25.73
Mean of (A*C) 24.50 26.53 26.58
5 26.90 29.60 33.00 29.83 20,16
Clayey 10 26.80 30.20 32.70 25.90 ‘
15 26.60 28.50 28.10 27.73
Mean of (AxC) 26.77 29.43 31.27
Sand 5 26.40 30.70 33.60 30.23 28.70
+ 0 25.30 27.99 20.95 27.75 -
clay 15 25.23 29.30 29.80 28.11
Mean of (AxC) 2564 | 2033 | 3142 M'("B'; S e
5 25.83 29.30 31.21 28.78 B 1.02
"}g“c;" 10 25.42 28.07 29.85 27.78 :a ; g-:v
15 25.74 27.93 27.90 2719 Ao 11s
Mean of (C) 25.66 28.43 2965 BC 1.9
ABC  1.45

4.4, Effect of the interaction:

Tables (10 and 11) show that the interaction between mixture
medium and 5 days interval gave significantly the greatest values of dry
matter % in both seasons as they were 30.23 and 30.12.%, respectively. In
both seasons also clayey medium wiien received 10 gm NPK/plant gave
significantty the greatest values of dry matter % as they were 31.27 and
32.41 %, respectively. When soil type is neglected, the interaction between
10 gm NPK/plant and 5 days interval gave significantly the greatest values of
dry matter % in the two seasons as they were 31.21 and 31.61 %.
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The greatest significant values of dry matter % in both seasons were
obtained from mixture medium irigated every 5 days and fertilized with 10
gm NPK/plant as they were 33.60 and 34.64 %, respectively. On the other
hand, the lowest values of dry matter % in both seasons were obtained from
sandy medium when irrigated every10 days and received no NPK fertilizers
as they were 24.16 and 23.60 %, respectively.

Table {11): Effect of soil type, irrigation intervals and NPX fertilizers rate
and their interaction on dry matter % of Conocarpus erectus

in QOctober 2006
Soil type li:g:‘?a?: NPK (gm / plant) Mean of Mean of
{C)
(A) (B) 0.0 5.0 10.0 (AxB) (A)
5 25.60 2720 | 2580 26.20 -
Sandy 10 23.60 25.80. 27.99 25.80 26.03
15 26.90 26.00 26.00 26.10
Mean of (A%C) 2517 26.33 26.60
5 25.70 29.30 34.40 29.79 29.44
Clayey 10 27.00 28.50 33.60 25.70 .
15 29.60 27.66 29.22 28.83
Mean of (AxC) 27.43 28.49 32.41
Sand 5 26.41 29.30 34.64 30.12
+ 10 24.44 29.40 28.00 27.98 28.34
ciay 15 24.99 26.65 31.25 2763
Mean of | L.S.D 5%
Mean of (A%C) 25.28 28.45 31.30 ©) a0,
5 25.90 28.60 3161 78671 | B 097
"}eai'::‘;f 10 2501 | 27.90 29.87 7759 _|C 128
15 26.97 26.77 28.82 27.52 | AB  1.00
AC 1.3
Mean of (C) 25.96 27.76 30.10 BC 1.3
ABC  1.50

5- Effect of seil type, irrigation intervals and NPK applications on
Chlorophyll a, b and total chlorophyll content of Conocarpus
erectus in mg chl./gm fresh weigh during 2005 and 20086,

Tables from (12) to (14) represent the statistically analyzed data of
chlorophyll contents.

5.1. Effect of soil types:

5.1.1. Effect of soil type on chlorophyll a content:

Data in Table (12) reveal that there were non significant differences
among chiorophyll a content values obtained from sandy, clayey and the
mixture medium as they were 0.24, 0.37 and 0.35 mg chl. /gm fresh weight in
2005, respectively while they were 0.24, 0.39 and 0.35 mg chl. /mg fresh
weight in 2006 in the same order,

5.1.2. Effect of soil type on chlorophyll b content:

It can be observed from Table (13) that different soit types had also
non significant effects on chlorophyil b content values in both 2005 and 2006
as they were 0.16, 0.27 and 0.28 mg chl. /gm fresh weight for sandy, clayey
and mixture media, respectively in 2005 whiie, they were 0.17, 0.32 and 0.25
mg chl. /gm fresh weight in 2006 in the same order.
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Table (12): Effect of soll type, irrigation intervals and NPK fertilizers rate and their interaction on chlorophyll a{mg

chl. /gm fresh welght) of Conocarpus erectus during October 2005 and 2006

2005 2008
Irrigation NPK { plant NPK {gm / plan
Sofl type ; t: | (E(E) plant) Moan of | Mean of P (g(c) planf) Mean of Mean of
(A) niervais
: ® 0.0 50 | 100 | A8 &) 0.0 so | wo | &9 )
5 0.14 0.30 0.30 0.25 6.10 0.33 .30 0.23
Sandy 10 0.18 0.30 027 025 0.24 0.21 0.33 0.51 0.28 0.24
15 0.18 0.29 0.20 0.23 0.16 0.27 0.15 0.19
Mean of (AXC) 0.17 0.29 0.26 0.16 0.31 0.25
5 0.28 0.41 0.54 0.41 037 0.27 0.42 0.60 0.43 0.39
Clayey ™0 024 | 046 | 040 0.37 027 | 046 | 047 0.40
15 0.5 0.40 .35 0.33 0.23 0.40 0.40 0.34
Maan of (A%C) 0.26 0.42 0.43 0.6 0.43 0,49
5
Sand 0.24 0.44 0.52 0.40 035 0.19 0.49 048 0.38 035
+ 10 0.23 035 | 039 0.32 0.23 034 | 033 0.30
clay 15 024 | 038 | 038 | 033 027 | 042 | o041 0.37
Mean of L.S D 5% Mean of L.S.D 5%
Mean of (A%C) 0.23 0.39 042 B) 034 | 023 041 0.41 ) A o3t
Maan of 5 0.22 0.38 045 0.35 B 0.12 [ 0.19 041 048 0.35 8 021
BC) 10 022 | 037 1 035 031 _1C 025[ 024 038 | 037 033 | ¢ 028
* i5 0.22 0.36 0.30 029 | AB 048 [ p23 0.36 0.32 0.30 AB 0.20
AC 024 AC ~ 0.26
"Mean of {C) 0.22 0.37 0.37 BC 024 | o022 0.38 0.38 BC 026
ABC 0.30 ABC 0.32
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Table (13): Effect of soil type, Irrigation Intervals and NPK fertilizers rate and their interaction on chlorophyll b (mg
chl. /gm fresh weight) of Conocarpus erectus during October 2005 and 2006

2005 2008
Soll type _ Irrigation NPK (g(rg)l plant) Mean of NPK (g(l(!:l)l plant) Mean of Mean of
(A) intervals (A%B) Mean of (A) (AxB) )
(B) 0.0 5.0 10.0 0.0 5.0 10.0
5 0.06 0.6 0.23 0.18 0.08 027 | 023 0.19 07
Sandy 10 0.1 0.14 0.18 0.14 0.16 0.15 0.23 0.23 0.20
15 0.13 0.24 0.14 0.17 0.04 026 | 0.08 0.13
Mean of (AxC) 0.10 0.21 0.18 0.08 0.35 | 0.18
5 0.14 0.28 0.48 0.30 0.27 0.23 0.40 | 052 0.38 032
Clayey 10 0.18 032 | 034 0.28 0.17 0.38 | 0.36 0.30
15 0.20 0.2 0.22" 0.23 0.17 | 0.31 0.31 0.26
Mean of (AXC) 0.7 0.29 0.35 0.19 0.36_| 040
Sand 5 0.21 038 | 042 0.34 0.28 0.13 0.41 0.41 0.32 0.25
+ 10 0.21 0.23 0.24 0.53 0.13 028 | 0.18 0.20
clay 15 0.20 0.35 0.28 0.28 0.10 027 | 0.32 0.23
Meanof | L.S.D5% iMnn of(BYy LS.D5%
Mean of (AxC) 020 | 032 | o031 B A oss| 012 | os2 | o3 S P
Moan of 5 0.14 0.31 0.38 927 | B 020 014 036 | 0.39 030 | B 023
(BxC) 10 0.16 023 | 025 022 ] C 027 015 030 [ 026 023 | ¢ oxn
15 0.18 0.28 0.21 023 | AB 018 [0q0 0.28 0.23 0.21 AB 020
AC  0.23 AC 026
Mean of {C) 0.16 0.27 0.28 BC 023 o013 0.31 0.25 8¢ 028
ABC 0.28 ABC  0.32
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5.1.3. Effect of soil type on total chlorophyll content:

Table {14) shows that afthough the greatest values of total
chlorophyll content were obtained from clayey medium (0.62) and (0.72} in
2005 and 2006, there were non significant differences between them and
those cbtained from either mixture {0.60) and (0.58) or sandy medium ({0.40)
and {0.41) in 2005 and 2006, respectively. Atthough the soil type affects plant
growth, the chlorophyll a, b and totai content were not affected by soil type.
This may be due to the ability of Conocarpus to grow in poor soils. However,
the least valuas of total chiorophyil were of plants in sandy medium.

5.2, Effect of irrigation intervals:
5.2.1. Effect of irrigation intervals on chlorophyll a content:

Table (12} reveals that values of chlorophyll a content were 0.35,
0.31 and 0.29 mg chl. /gm fresh weight for 5, 10 and 15 days interval with
non significant differences among them in 2005. Similar results are shown in
2006 as there were non significant differences among chlorophyli a content
values when 5, 10 and 15 days interval were used as they were 0.35, 0.33
and 0.30 mg chl. /gm fresh weight, respectively.

5.2.2. Effect of irrigation intervals on chlorophyll b content:

Table {13} clears that whether in 2005 or 2008 the different irrigation
intervais had a non significant effect on chlorophyil b content values as they
were 0.27, 0.22 and 0.23 mg chl./gm fresh w. in 2005 while, they were 0.30,
0.23 and 0.21 mg chlfgm fresh w. in 2006 for 5, 10 and 15 days intervals,
respectively.

5.2.3. Effect of irrigation intervals on total chlorophyll content:

in the same trend, the different irrigation intervals had non significant
effects on total chiorophyli content vaiues in both seasons as shown in Table
(14). In the first season the values were 0.61, 0.51 and 0.50 mg chl. /gm fresh
w. for 5, 10 and 15 days interval while they were 0.64, 0.57 and 0.51 mg chl. /
gm fresh w. in the second season in the same order. It may be also due to
the ability of this plant to grow and survive under drought conditions.

5.3. Effect of NPK applications:
5.3.1. Effect of NPK application on chlorophyll a content:

Table {12) shows that in the first season the different NPK
applications had non significant effects on chiorophyll a content values as
they were 0.22, 0.37 and 0.37 mg chl. /gm fresh weight when fertilized with
zero, 5 and 10 gm NPK/plant, respectively. Similar results could be observed
in the second season as the values were 0.22, 0.38 and 0.38 mg chl. /gm
fresh weight when received zero, 5 and 10 gm NPK/plant without significant
differences among themselves.

5.3.2. Effect of NPK application on chlorophyll b content:

In the same trend, the different NPK applications had non significant
effects on chicrophyll b content values as shown in Table (13). Values were
0.16, 0.27 and 0.28 mg chi. /gm fresh weight when received zero, 5 and 10
gm NPK/plant in the first season, respectively while they were 0.13, 0.31 and
0.25 mg chl/gm fresh weight in the same order in the second season.

5.3.3. Effect of NPK application on total chlorophyll content:

Table (14) clears that there were non significant differences among

total chlorophyli content values obtained from adding zero, 5 and 10 gm
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NPK/plant as they were 0.36, 0.63 and 0.64 mg chl. /gm fresh weight in the
first season. Similar results can be observed for the second season as the
values were 0.36, 0.70 and 0.66 mg chl./ gm fresh weight with non significant
differences among themselves. it can be also related to the previous refer to
the ability of this plant to grow and develop under unsuitable conditions.

5.4, Effect of the interactions:

5.4.1, Effect of interactions on chlorophyll a content:

Table (12) reveals that in both seasons clayey medium when
irrigated every 5 days gave significantly the greatest values of chiorophyll a
content as they were 0.41 and 0.43 mg chi. /gm fresh weight, respectively.

The interaction between clayey medium and 10 gm NPK/plant gave
significantly the greatest value of chiorophyll a content in both 2005 and 2006
as they were 0.43 and 0.49 mg chl. /gm fresh weight, respectively.

The interaction between irrigation intervals and NPK additions clears
that the greatest significant values of chiorophyll a content in both seasons
were resuited from the use of 5 days interval and 10 gm NPK/plant as they
were 0.45 and 0.46 mg chl. /gm fresh weight, respectively.

The triple interaction among the three iested factors shows that in
both seasons the clayey medium when irrigated every 5 days and received
10 gm NPK/plant gave significantly the greatest values of chlorophyll a
content as they were 0.54 and 0.60 mg chl. /jgm fresh weight, respectively.

On the other hand, the iowest values of chlorophyil a content were
gained when sandy medium was irrigated every 5 days and received no NPK
fertilizers at all as they were 0.14 and 0.10 mg chl. /gm fresh weight in 2005
and 2006, respectively.

5.4.2. Effect of interactions on chlorophyll b content:

Data in Table (13) show that in the first season the interaction
between mixture medium and 5 days interval gave significantly the greatest
value of chlorophyll b content as it was 0.34 mg chl. /gm fresh weight
whereas in the second season the clayey medium irrigated with the same
interval gave significantly the greatest value as it was 0.38 mg chl. /gm fresh
weight.

In both seasons, the interaction between clayey medium and 10 gm
NPK/plant gave significantly the greatest value of chlorophyll b content as
they were 0.35 and 0.40 mg chl. /gm fresh weight, respectively.

Interaction between 5 days interval and 10 gm NPK/plant gave
significantly the greatest values of chlorophylf b content in both seasons as
they were .38 and 0.39 mg chl. /gm fresh weight, respectively .

interaction among the three factors shows that clayey medium when
irigated every 5 days and fertilized with 10 gm NPK/plant gave significantly
the greatest values of chlorophyil b content in both 2005 and 2006 as they
were 0.48 and 0.52 mg chl. /gm fresh weight, respectively. The least value
was obtained from sandy medium when imigated every 5 days without
fertilization as it was only 0.06 mg chi. /gm fresh weight for each season.
5.4.3. Effect of the interaction on total chlorophyll content:

Table (14) shows that in 2005, the interaction between both clayey
medium and 5 days interval or mixture medium with the same interval gave
significantly the greatest value of total chlorophyll content as they both gave

8759



0948

Table (14): Effect of soll type, irrigation intervals and NPK fertilizers rate and their interaction on total chlorophyli
{mg chl. /gm fresh weight) of Conocarpus erectus during October 2005 and 2006

2005 2006
Soit type Ierigation NPK g(rg)l plant Mean of NPK "E,I plant ) Mean of Mean of
AN - Intarvals (A%B) Mean of (A) (AxB) ®
(8) 0.0 5.0 10.0 0.0 5.0 10.0
5 0.20 0.56 0.50 0.42 0.21 0.60 0.50 0.44
Sandy 10 0.30 040 | 0.50 0.40 0.40 0.40 050 | 0.50 0.47 0.41
15 0.30 0.50 0.30 0.37 0.20 0.60 20 0.33
Mean of (AXC) 0.27 0.49 043 0.27 0.57 0.40
5 040 0.70 1.02 0.70 0.62 0.50 0.80 1.07 0.79 0.72
Clayey 10 0.40 0.80 0.70 0.63 0.50 0.80 0.90 0.77
13 0.40 0.70 0,50 0.53 —0.40 0.70 0.70 0.60
Mean of (AxC) 0.40 0.73 0.74 047 0,60 0.89
Sand 5 0.40 0.80 0.00 0.70 0.60 0.30 0.90 0.50 0.70 059
+ 10 0.40 0.50 0.60 0.50 0.30 0.60 0.50 0.47
clay 15 0.40 0.70 0.70 0.60 0.40 0.70 0.70 0.60
Mean of (AxC) 040 | 067 | 073 ”’&’; of | LsD 05;‘5 033 | 073 | o070 [Meanof(B) ALS'D o
Mean of 5 0.33 069 0.81 061 | B 028|034 077 0.82 064 B 031
(B+C) 10 0.37 0.57 0.60 051 1C 037 [ 0.40 0.67 0.63 0.57 c 041
2 15 0.37 0.63 0.50 050 | AB 0.26 [ 033 0.67 0.53 0.51 AB 028
AC  0.34 AC 037
Mean of (C) 0.36 0.63 0.64 BC 034 ] 035 0.70 0.66 , BC 037
ABC 0.42 ABC 045
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the same value of 0.70 mg chl. /gm fresh weight while, in 2006, the clayey
medium only irrigated every 5 days gave significantly the greatest value of
total chlorophyil as it was 0.79 mg chl. /gm fresh weight.

In both seasons, clayey medium fertilized with 10 gm NPK/plant gave
significantly the greatest values of total chlorophyll content as they were 0.74
and 0.89 mg chl, /gm fresh weight, respectively,

Interaction between imigation intervais and NPK additions clears that
the use of § days interval with the application of 10 gm NPK/plant in both
seasons gave significantly the greatest values of total chiorophyil content as
they were 0.81 and 0.82 mg chi. /gm fresh weight, respectively. The greatest
significant total chlorophyll values in both seasons resulted from clayey
medium, irrigated every 5 days and received 10 gm NPK/plant as they were
1.02 and 1.07 mg chl. /gm fresh weight, respectively while, the least values
were gained from sandy medium without fertilization whether irrigated every 5
days in the first season or every 15 days in the second one as they gave the
same value of 0.20 mg chi. /gm fresh weight. However, nitrogen is one of the
essential nutrients which improve plant growth. It plays an important role in
increasing chlorophyll since it is an important part of its structure (Devlin,
1975).

Generally this study recommends planting Conocarpus erectus
{button wood) transplants in Dakahlia region either in clayey or clay + sand
mixture (1 : 1 ) using the irvigation intervals of 10 or 15 days with adding of 5
or 10 gm NPK/plant to gain the best results of vegetative growth.
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