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ABSTRACT

The main objective of this study was 1o find out the best way jfor using disposal wood wastes in organic manure
{compost) for increasing the economical return. Two experiments were designed 1o study the effect of different soil treatments
coniaining timer trees residues as wastes of sawdust, leaves and bark directly in cultivation (Experiment No. I), as well as
using wastes with addition of nitrogen and using compost of different wastes (Experiment No.2). The results of the first
WWMMhmmduwmﬁermmﬁaﬁwndwd@aamdmml
without any treatment is recommended for Eucalyptus camaldulensis, Casuarina and Acacia saligna
plantations. On the other hand, the resuits of the second experiment showed that the utilization of a compost of sawdust, bark
and leaves after mixing with sandy and clay soil is recommended for the scme species plantation as a growing medism than

that of sawdust, bark and leaves supplied directly with nitrogen (ammorium sulfate).

INTRODUCTION

M e v iogs for iftereat wood products.

logs for different wood products.
High amounts of wood residues are considered as
Composting is a process, in which organic wastes are
converted into organic fertilizers by means of the
1981; kowald er al., 1982; Weber et al., 1987and
Rutkowska ef al, 2000). Not all composts are like
and each must be tested under production conditions
in mmrseries before it can become an accepted
medium in the propagation of seedlings (Sehneler et
al., 1989; Vogtmann ef al., 1989, Still er al., 1972,
Fischer et al, 1988; Donald and Visser 1989, and
Atanawsova ef al., 1990). The horticultural murseries
in newly reclaimed soils of Egypt are in nced to
ofganic matter for plant growth and forestation.
Therefore, composting of local organic residues such
as wood sawdust, bark and leaves is considered
recycling of these wasies and residucs, which has
proved effective and cheap enough 1o warent
exiended use. This study focuses on using the timber
trees residues as a growth media (raw woody
sawdust, bark and leaves) afier composting it on the
growth parameters of encalypt, casuarina and acacia
seedlings.

MATERIAL AND METHODS

This work was carried out at the Experimental
Station of the Faculty of Agriculture, Alexandria
University during two successive seasons 1993- 1994
and 1994-1995. Two experiments were underiaken to
investigate the effect of timber trees residues (sawdust,
bark and eucalypt lcaves) mixed with either clay or
sand at ratio of 1:1 (v/v) as a growth media on height,
nmnber-of leaves, dry weight of leaves, stem, roots and
survival percentage of the following timber tree
species. Fucalyptus  camaldulensis, Casuarina

cunninghamiana and Acacia saligna. Seven mixiures

were used as a growing medium including: T; (clay
soil), T, (sand and sawdust 1:1), T, (clay soil and
sawdust 1:1), T, (sand and bark 1:1), T; (clay soil and
bark 1:1) Ts (sand and eucalypt leaves 1:1) and T,
{clay soil and eucalypt leaves 1:1), The pots of 25 cin
diameter and about 35 cm depth were used. Specific
gravity was determined for the stem scedling in the
first experiment only. About Scm long at 10cm height
above ground of stem woody scedling were taken for
moisture content method (Smith 1961).

To investigate the effect of different growing
techmique was used: Three piles of compost were
made from air dried sawdust, bark and eucalypt
leaves, each pile was about 2m wide 2.25 m long at
the base, 1.5 m high and 2.25 m at the top (Pioncelot,
1975). Ammonium sulfate was added at the rate of 50
kg /pile, calcium super phosphate was added at the
rate of 2.5 kg/pile and water was added to raise
moisture comtent to 50-60% by weight. Sawdust, bark
and encalypt leaves were spreaded in approximatety
15 ¢ deep layer starting with rectangle 2mx 2.25m
and wetied with a fine spray. Five kg. of ammonium
sulfate and 0.25 kg. of calcium super phosphate were
added to each layer. A few kilograms of garden soil
were broadcasted to each layer of row materials of
compost. The out sides of the piles were kept moist
and were rewetted when piles were tumed. At the
end of composting, the dark (black — brown) color,
carthy odor, and fiuffy structure were observed.

Twenty mixtures were used as a growing media
(Table,1). The polyethylene bags of 12 cm in diameter
and 20cm in depth were used, Tap water was used for
irrigation every 2-3 days, or whenever it was needed.
Growth responses to treatments were determined by
the following parameters: height of seedling (cm),
survival percentage, mumber of leaves, dry weight of -
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leaves (g) of Eucalyptus comaldulensis and Acacia
saligna, dry weight of stems, and roots (g) for the three
tree specics.

Chemical analyses were determined in the
digested material of cucalypt leaves, bark, sawdust and
determined using the method of Black (1965).
Phosphorus was determined by the vanadomolybdate
yellow method (Jackson, 1958) Manganese, zinc and
copper were analyzed by atomic absorption
spectrophotometry. Statistical analysis was carried out
using split plot design  (main plot is species and sub-
plot is treatments) and least significant differcnces
(L.S.D) (Neter et al. 1990) 1o detect the significance of
the differences among the means of treatments,

RESULTS AND DISCUSSIONS
First experiment:

The mean values of the growth parameters for
Eucalyplus camaldulensis, Casuarina cunninghomiana
and Acacia saligna seedlings as affecied by different
soil treatroents are presented in Table (2). It is clear
from the results that all soil treatments except T
(leaves and sand) and T; (leaves and clay soil)
decreased seedling height, leaves number per seedling
(L.N.), leaves dry weight (L.D.W.), stem and roots of
Fucalyptus camaldulensis, Acacia saligna and
scedling height, dry weight of siems and roots of
Casuarina curminghamiana. The highest mean valpes
of growth parameters were noticed in case of T,
(eaves and sand) for Eucalypts camaldulensis
scedlings and T, (leaves and clay) for Casuarinas
cunning- hamiana and Acacia saligna seedlings. The
highest height of Fucalypts seedlings was 62.1 cm,
leaves number was 28.10, dry weight of leaves was
3.81g, dry weight of stem was 3.92(g) and dry weight
of roots was 7.45 g The highest mean values of
Casuarina seedlings were: height of seedlings 67.4
cm, dry weight of stem 7.84 g, and dry weight of roots
7.15g. The best height of seedlings of Acacia saligna
was 57.5cm, oumber of leaves was 17.6, dry weight of
leaves was 7.24 g, dry weight of stem was 5.0 g and
dry weight of root was 3.18 g The lowest growth
parameters were noticed with the treatments of T, T
for Eucalyptus camaldulensis seedlings and T,, T, for
Casuarina cunninghamiana seedlings and T,, T; for
Acacia saligna seedlings.
mamonbawemmandsoilumtswasnm
significant for specific gravity

In general, the best medium for Eucalyptus
camaldulensis seedling was sand mixed with eucalypt
leaves and for Caswarina cunninghamiona and
Acacia saligna secedlings was clay soil mixed with
encalypt leaves.

It can be conchuded that, wtilization of eucalypt
leaves as a spurce of soil media after being mixea

was recommended when
bark residues for

cm, leaves number was 38, weight of leaves was 1.89 g,
and 1.12 g for stem and 0.92 g for roots. On the other
hand, the lowest parameters were noticed for the
treatment T, (sawdnst+ clay soil) and T {bark + sand).

The lowest mean valaes were 9.3, and 10.9 cm for
height, 7.2 and 11.0 for number of leaves, 0.54 and 6.4
g for dry weight of leaves, 0.23 and 0.25 g for dry
weight of the stem and 0.07 and 0.12 g for dry weight
of roots, respectively. Increasing rates of growth as a
result of using composted materials mixed with soil was
also noticed by many researchers (Soliva ef al., 1984,
Bailly et al., 1989; Gouin 1989; Zeng ef al., 1992 and
Atiyeh ef al 2002).

The best growth paramcters of Casuarina
camaldulensis scedling were the obtained with the
treatment T,s (composied sawdust + clay soil) with
averages of 48.3 om for seedling height, 0.80 g for
stem dry weight, 2.6 g for roots dry weight On the
other hand, the lowest growth parameters were noticed
with the teatment (bark+sand). The lower rate of
growth resulted of using bark compost in some
orsamental planis was noticed also by some worker
(Bailly et al., 1989, Donald and Visser 1989 and
Atanasova ef al, 1990). The best resuits of using

sawdust may be duc to that the
ion of sawdust was more rapid than bark
(Alanasova ef af. 1990)

composted materials (T;sT2o) but the best treatment
was Tis (composted sawdust + clay). The height of
seedlings was 66.3cm, leaves number was 29.2 and
6.41, 0.80 and 1.91 g for leaves dry weight, stem dry
weight and roois dry weight, respectively. To (sawdust
+sand), To (sawdust + clay with adding nitrogen) gave
the lowest valucs of the growth parameters. From the

'Ihemdtsdeiea)shnwedthephomhnms,
potasginm manganese, zinc and copper in the
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second experiment.

Treatments Media Ratio Treatments Media Ratio
T Clay soil 1— " Bark + sand 1:1
Tz Sand 1—- Tu. Bﬂ!‘k+dly30ﬂ 111
j‘, Sawdust+ sand 1:} T Leaves + sand 1:1
Ty Sawdust + clay soil 1:1 Tis* Leaves + clay soil 1:1
Ts Bark + sand 1:1 Tis Composted sawdust + sand 1:1
Ts Bark + clay soil 11 Tie Composted sawdust + clay soil 1:1
1 Leaves + sand 1:1 Ty7 Composted bark + sand 1:1
By Leaves + clay soil 1:1 Tis Composted bark + clay soil 1:1
T;* Sawdust + sand 1:1 Tys Composted leaves + sand 1.1
Ti* Sawdust + clay soil 1:1 T. leaves + clay soil 1:1

* 10 kg of ammonium suifate and 0.5 kg calcium superphosphate were added per m” sawdust, bark or encalypt leaves.

8 Table (2) Effect of different soil treatments on height , cm (H) leaves number (LN) leaves weight ;g (LDW), stem dry weight, g (SDW), root dry weight, g (RDW) and survival

-~
percentage (8%) of Eucalypis and Acacia saligna (A) . (First experiment
’ Height in cm Leaves number Lenves dry weight Stems dry weightin g Roots dry weightin g Mean survival §
Treatments @ (i) ing. W) (SDW) RDW) of the
trestment

E 3 A E A ] A E [ A E C A —

T 572 | 607 | 427 | 2415 | 161° | 355 | 386 § 323 | 425 | 354 | s8> | 744 | 446 00.00°

T, 1657 [ 163 | o7 129° | 600 | 033" | 084 | o1z 012 | 0085 | 028 | 013 | 029 00.0%

T, 7 | 37 | 98 | B $.5e 257 | 043 | 137 1.92° 005 | 287 | 160° | 0.24° 80.00%

T, 207 | 213 | 206 | 128 1. 0.56¢ | 1245 | 032 0.48° 04F | 057 | 090" | 0.9 95.58%

T, 1697 | s0.7 | 251 | 133 10.3° 031 | 180° | 0325 2.0 0.76" 034" 1 2.10° 1:.u° 95,567

T, 62;_17: %68 | 213 | 281° 87 | 38 | 13 397 | 296 044" | 745 | 368 | 1.10° 100.00°

T, 674 | 578 08 176 | 268 | 724" | 261 | 784 S00° | 495 | 715 | 3.8 100.00°

~The mean values sharing the same letter in column are not significantly different according to L.S.D test at 5% level .
- Ty= Ty Tyt clay soil, Ty : sawdust + sand , Ty: sawdust + clay soil, T, : bark + sand, Ty: bark + clay soil, T : lesves and sand, Ty: leaves + clay soll.

S007 (1) 05 53y By T INY
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Table (3) Effect of different soil treatments on height (cin) ,Jeaves number , leaves dry weight (g), stem dry weight (g), roots dry weight (g) and survival percentsge of
Casnaring

camaldulensis amsians and Acacia A).(second experiment) .
Treatment Height ,cm Leaves number Leaves dry weight, Stem dry weight gram Root dry weight gram M::lv:.f
L1
E C A E A K A C A B C A treatments
T 22.39 | 3830 | s4.2 | 2897 | 21.9% | 129 | 348 | 0507 | 0353 | L7 | 0.57% 0.20° 1.01% 9111
T 2065 | 277.3® | 454" 2095 18.17 | L1278 [ 267 0.42% 0.25% [ 0.75% [ 0.36" 0. 0.87% 93.33
T 129 [ 177 | 406 12.9 1548 0.08% | 217 0,288 021 | 088 § 016 | 007 0.76 82.22
T, 9. 21.8 | 490° TE 18.27 0.64% 2.88¢ 0.2 026F | 078 | 008 | 0.08° 0.80" 91.11
T; 109 | 189 | 238 11.0% 137 | 064 | 1905 | 025 | 022 |03 | 012 0.0 0.46' 95.56
T, 19.8° | 258 | 300 188" 17.6 | 10998 | 2048 0.539 | 0.36% | 045 | 0.34' 0. 0.51F 91.11
Ty 21.9% | 259F | 23.¢ 23,28 1498 | 132%™ | 2.1 0.54% | 028%™ | 0.6% | 0.53° 0.0 047 34.44
Ty 23.9% | 28.18 | 357 | 297 2120 | 145 | 362% | 044% | 039 | 0.745 | 0.58° 0.0 0.84" 9111
Ty 30.7° | 318 | 12.5% 5P 6.08 1.82% | 1417 0.60° 043 [ 039 | 0.74 0.12 0.20° 9%.56"
T 25.1% | 28.28 18.4" 30,07 10.2' 136" | 161% J 0572 | 0.387 | 027 | 040 0. 0.19° 93 33
T 263% | 810 | 172 3.2 8.y 1462 | 1.4 0.51% | 0.3 0.465 0607 60 0.1 | 024" 88.
Ty 125 | 024 | 110 15.0 8.3 0.30F | 1.2 028" | 031® | 032 | 031" 0.0 014 97.78°
Ty 25 | 2908 | 246 28.7% 13.3 1.16%% | 1 041%F | 040° 041 0.39 0.1 041" 93.33
T, 156 | 28. 1307 160 5.1 0.99% | 10¥ | 032 | 037 | 0295 | 019 0.0 0.20° 911
Ty 45.58° | 40, 39.3° X 28.1° 1.89° 6.01° 1.12¢ 065= | 238 | 092 0.15 %za 93.33
T 2747 | 483 | 66.3° 26.37 20.20 1.625% 641° 0.52°% 0.80° | 260° | 0.60° 0.2 1.91° 84.3
Ty 2.7 | 372% | 9° | 271" | 238° | 1.70™ | 424° | 036 | o060= | 23I° | 068 0137 I 82.22°
T 35.00 | 39.3 2.9 2978 | 22 1.82% | 478 0.91° 0.58% | 197 [ 0.66 0. 1.26% 995 56
Ty 30.8° | 36.3° | 46.1° 28.5% 22.9% | 1670 | 398% | 056% | 056 | 196 | 056 | 0.3 1.10° 97.
T. 200% [ 419 | S1.3 257 25485 | 14950 | 83 0.53% 0.71° | 285 [ 062 0.15 16T 9111

= The mean values sharing the same letter in column are not significantly different according to L.S D Test at $% level
= Ty~T See Table (1).
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The results indicated that composted sawdust had the
highest values of phosphorus (0.227%), potassinm
(0.47%) and some micronutrients as Mn (233.3
mg/kg) and zinc (101.0mg/kg), whereas the lowest
contents of these elements were obtained from the
bark composted. On the other hand, Jeaves waste
increased Mn, Zn and Cu in the media. The increase
of most nutrients of sawdust compost may be due to
that, the decomposition of sawdust was more rapid
than that of bark (Atanasova et al. 1990). Increasing
the availability of most nutrients was also found by
others (Hardy and Sivasithamparam 1989; Sikora and
Enkiri 1999). The results also indicated that the
fowest contents of some buirients were noticed in

bark, similar results were obtained by
Bailly et al., (1989), Donald and Visser (1989) and
Atanasova ct al (1990).

From the obtained results, it can be concluded
that the utilization of composted sawdust, composted
bark and composted leaves after mixing with sand or
clay for FEucalyptus camaldulensis, Casuarina
cunninghamiana and Acacia saligna seedlings as a
growth medium is recommended than sawdust, bark,
leaves, either alone or mixed with nitrogen. On the
other hand, utilization of leaves afier mixing with
sandy or clayey soil as a source of mediumn without
any treatments for Fucalypius camaldulensis,
Casuarina cunninghamiana and Acocia saligna
seedlings is recommended due to superiority than any
other treatment.
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