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ABSTRACT

This work was conducted to study the effect of seven different media
treatments, i.e., peatmoss, sand, composted olive cake, mixture of (peatmoss+ sand,
peatmoss + composted clive cake, sand + composted olive cake and peatmoss +
sand + composted olive cake) on the vegetative and root growth and scme chemical
constituents of nurslings for Acalypha wilkesiana, Bougainvillea glabra and Nerium
oleander ornamental shrubs under North Sinai conditions at the Experimentai Farm ,
Fac. of Environmental Agric. Sci. El-Arish Suez Canal Univ. during 2000 -2001 and
2001 - 2002 seasons.

The obtained results indicated that using composted olive cake alone or
combined with peatmoss (1:1-v, v.) as a raising media for the production of Acalypha
wilkesiana, Bougainvillea glabra and Nerum oleander nurslings proved a good
efficiency conceming the vegetative growth (shoots, root and nurslings fresh and dry
weights) and height than using mixtures peatmoss + sand, composted olive cake +
sand (1:1 - v.v) and peatmoss or sand (each alone). Also, using composted clive cake
alone resulted in high percentages of NPK and total carbohydrates in the leaves of
these nurslings.

Keywords: Media — Nurslings — Acalypha - Bougainvillea - Nerium - Omamental
shrubs — Peatmoss — Composted olive cake. -

INTRODUCTION

According to Hartmann and Kester (1975) sand contains virtually no
mineral nutrients and has no buffering capacity. It is used mostly in
combination with organic materials. Peatmoss has high moisture hoiding
capacity and contains a small amount of nitrogen (about 1.0 percent) but little
or no phosphorus or potassium. To provide potting mixtures of better texture
sand and some organic matter, such as peatmoss or sawdust or shredded
barks are usually added. Commerciai producers of nursery stock grow many
of those plants on to a saleable size in containers, using modified sand soil
mix. These mixes vary widely throughout the industry, but generally include
fine sand and a mix of varying proportitions with such materiais as peatmoss,
redwocd sawdust or shredded fir bark. Such mixes require added fertilizer
supplements and continued feeding of plants until the plants become
established in their permanent locations. Under North Sinai conditions where
sand is a dominant media and there i$ a lack in organic matter, olive cake
represent the majority of agroindustrial by-products. There are about 35000
ton olive product and about 3000 ton olive cake (Information Center of North
Sinai Governorate, Agricuitural Department, March 2000).



Ali, M. A. M. and A. A. El-Sebsy

The cultivation and processing of olives for olive cil production are the
most important industries in Mediterranean countries, where approximately
98% of the world’s commercial olive trees are located, These industries
generate large amounts of organic wastes leaves, olive oil mill waste water |
wet semi dry and dry olive cakes.

In North Sinai the availability of silt, clay or organic manure is
expensive, likewise peatmoss as imported material. Olive cake is a side
product of olive oil processing, which is available in large quantities, low
price, free from diseases caused agents and weed seeds.

Hence using composted olive cakes alone or combined with sand or
peatmoss will be of great benefit in growing the nurslings of arnamental
plants. This work was conducting aim to investigate the effect of composted
olive cake on raising Acalypha wilkesiana, Bougainvillea @glabra var
Sandefiana and Nerium ¢oleander nurslings.

MATERIALS AND METHODS

This work has been conducted at the Experimental Farm of the
Faculty of Environmental Agricultural Sciences at El-Arish, North Sinai
Governorate, Suez Canal Univ. during the two successive seasons of
(2000-2001) and (2001-2002) to study the efficiency of using peatmoss,
sand and composted olive cake or their combinations on raising the
nurslings of some omamental shrubs, ie., Acalypha wikkesiana,
Bougainvillea glabra var. Sanderiana and Nerum oleander.

The initial plant materials frorm the species under investigation were
collected from 12 years oid shrubs grown in the Experimental Farm of the
Fac. of Env. Agric. Scie. El-Arish

The tested seven media used in this investigation were as follows:
peatmoss (Floratorf Germany product), sand, composted olive cake (dried
and composted for 12 months without any nutrient addition). The chemicai
analysis of composted olive cake shows that it contains: N 4.38%, P 0.22%,
K 7.30%, Cu 11.60 ppm, Zn 31.3C ppm, Mn 21.70 ppm , Fe 559 ppm,
organic matter 4967, organic carbon 28.81 and C/N £.58 , mixiure of
peatmoss + sand (1:1-v.v.), peatmoss + composted olive cake (1:1-v.v.),
mixture of sand + composted olive cake {1:1-v.v.) and peatmoss +
composted clive cake + sand in rate of (1:1:1-v.v.).

The stem cuttings of these shrubs were 10-12 mm thickness and 15cm
length were prepared on March 15™ for the two seasons. The basal ends of
cuttings were quickly dipped (about 30 second)in 3000 ppm indole butyric
acid (IBA) and immediately planted in the wet media. Every plant was
represented by 420 cuttings in three replicates {each one contained 20
cuttings). The stem cuttings were planted in 20cm diameter plastic pots filled
with wet different media (one stem cutting/pot). The plastic pots were placed
under seran-house (65% shading) conditions.

The following data were recorded after 12 months from planting, i.e.,
seedling height (cm), fresh and dry weights of the shoot and root (gm).
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Samples of leaves were dried at 70¢C for 72 hours wet digested with
sulphoric acid and perchloric acid (3:1) to determine total nitrogen percentage
according to the method described A. ©. A. C. (1980), phosphorus
percentage according to the method described in Hucker and Catroux (1980},
potassium percentage according to the method described in Brown and
Lileland (1946) and total carbohydrates percentage according to Dubgis e!
al, (1956).

The complete randomized block design in simple experiment was
followed. The data were subjected to statistical analysis of variance and the
means were compared using Duncan muttiple range tests at the 5% levels
according to Steel and Torrie (198Q).

RESULTS AND DISCUSSION

1.Effect of different media on vegetative growth of Acalypha wilkesiana,
Bougainviliea glabra and Nerium oleander raised nurslings:

Data in Table (1) showed that the highest fresh and dry weights of
Acalypha shoot were resulted from either composted olive cake media or
peatmoss + composted olive cake media (1:1). The other used media came
in descending order as peatmoss + sand (1:1), peatmoss + sand +
composted olive cake (1:1.1), peatmoss, sand and composted olive cake +
Sand. Although fresh and dry weights of root followed nearly the same trend,
composted olive cake media proved to be the superior one concerning root
weight. However, the nurslings fresh weight did not show significant
differences between using composted olive cake or composted olive cake +
peatmoss (1:1) since they resulted in the highest fresh weight of nursling
(94.92, 93.62 and 105.72, 107.88 gm) during the two seasons respectively,
where the other media came in descending order as peatmoss + sand (1:1),
peatmoss + sand + composted olive cake (1:1:1), peatmoss alone, sand +
olive cake (1:1) and sand alone. The nursling height followed the same trend
of nursiing fresh weight.

As for the effect of the different media on Bougainvillea glabra, data in
Table (2} showed that each of peatmoss or composted olive cake media
resulted in the highest fresh and dry weights of shoot without significant
different between them, where peatmoss + composted olive cake media
came descendingly in the second order, and the (east shoot height was
recorded with peatmoss + sand (1:1). The same trend tock place for fresh
and dry weights of root, nursling fresh weight and height.

With Nerium oleander (Table 3) showed that composted olive cake
medium proved fo be the more effective one in increasing the studied
characters followed descendingly by peatmoss + composted clive cake,
where using peatmoss or sand each alone or sand + composted olive cake
resulted in the least values. The general comparison between the three
piants lead to the conclusion that it’s best to use composted olive cake or
composted olive cake + peatmoss for raising Acalypha wilkesiana nurslings
using composted olive cake or peatmoss as a raising medium each alone for
Bougainvillea glabra and using composted olive cake for raising nurslings of
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Nerium oleander. The results also declared that Acalypha wilkesiana plant
attained more growth of nurslings nearly 1.5 fold of that obtained with
Bougainvillea glabra or Nerium oleander concerning the best raising media
for each, nevertheless the economic view concerning Sinai area and the
availability of composted olive cake can assure the using of it alone as a
raising medium for the nursling of these plants.

2 Effect of different media on NPK and total carbohydrates percentages
in the leaves of Acalypha wilkesiana, Bougainvillea glabra and
Nerium oleander:

Data in Table (4) showed that the least values of N and K percentages
were recorded in Acalypha wilkesiana leaves grown in sand medium followed
by peatmoss medium which recorded high significant values than sand
medium. Also, phosphorus percentage recorded similar low values in either
sand or peatmoss medium. Mixing peatmoss with sand enhanced NPK
percentages than using sand alone. This may be attributed to that sand was
poor in the contents of these elements. On the other side, adding composted
olive cake to sand and peatmoss enhanced significantly the percentages of
these elements and the upper most values of N and K were recorded with
using composted olive cake media alone with the exception of phosphorus
percentage which showed the highest value in the mixture of sand +
composted olive cake or peatmoss + sand + composted olive cake (1:1:1).
On the other hand, using composted olive cake media alone showed the
highest percentages of NPK with Bougainvillea glabra and Nenum oleander
leaves and using sand or peatmoss alone showed the least values (Tables 5
and 6).

Table (4): Effect of different media components on N, P, K and total
carbohydrates percentages in the leaves of Acalypha
wilkesiana during of 2000-2001 and 2001 - 2002 seasons.

Chemical constituents

N% P% | K% Total

Media type carbohydrates %
First season
Peat moss (P) 298 b | 054 a | 294 ¢ 1549 b
Sand (S) 2.14 a | 059 ab | 2.28 a 14.88 a
Composted olive cake (Q) 315¢ | 060 Db | 355d 16.80 d
Mixture of P+ S 309 bc| 068 c | 263 b 16.20 ¢
Mixture of P+ QO 317 ¢ | 071 ¢cd | 332 d 1661 d
Mixture of S + O 311 bc | 0.74 d | 2.82 be 16.24 ¢
Mixtureof P+S+ 0 312c | 080 e 311 cd 16.75 d
Second season

Peat moss P) 270 ] 072a[308c | 1567 b
Sand (S) 267 073a | 251a| 1536 a
Composted olive cake (Q) | 325 074 ab| 352d | 1653 e
Mixture of P+ S 3.01 075b | 273 b 16.03 ¢
Mixture of P+ O 3.29 075 b | 343 e 16.32 d
Mixture of S+ 0O | 312 081 c | 297 ¢ 16.14 ¢
|Mixture of P+S+0O | 317 085d | 326 d | 1641 de

3963

vt ATRR %ﬁ



AllLM.A. M. and A. A. El-Sebsy

Table (5): Effect of different media components on N, P, K and total
carbohydrates percentages in the leaves of Bougainvillea
glabra during of 2000-2001 and 2001 - 2002 seasons.

Chemical constituents[ N ] % o, [Total carlg ohy dtaiesi
edia type e
First season
eal moss ™ 4.16 ab 0.53 ¢ 343 ¢ 1086 b
and ~_(8)_ 407 a 0.40 a 282 a 10.28 a
omposted olive cake (O) 433 ¢ 063 d 392d 1164 d
ixture of P+ S 4.10 ab 0.45 ab | 3.06 ab 11.20 ¢
Mixtureof P+ 0 4.27 be 0.61 d 38 d 11.42 cd
ixture of S+ 0O 4.12 ab 048 b 315 b 11.34 cd
ixtureof P+S +0 420 b 0.54 ¢ 362 ¢ 11.58 d
Second season
Peat moss (P) 4.18 0.68b 329 ¢ 1031 b
Sand (S) 4.00 0.62a 274 a 1004a |
Composted olive cake (O) 433 0.76¢ 3.68 e 10.96 e
Mixtureof P+ S 411 0.64a 2.86 a 10.44 be
Mixture of P+ 0O 4.27 0.74¢ 362 e 10.63 ¢
ixture of S+ O 4.14 0.67b 3.13 b 1051 ¢
Mixtureof P+5+0 4.20 0.6% 348 d 10.78 d

Table (6): Effect of different media components on N, P, K and total
carbohydrates percentages in the leaves of Nerium
oleander during of 2000-2001 and 2001 - 2002 seasons.

hemical constituents N o Ko m;or';te ‘y]
edia type ca y! s %
First season
Peat moss (3] 1.09 be 0058 b | 0.68 ab 4.10 b
Sand (S) 0.67 a 0.052 a 0.53 a 3.07 a
Composted olive cake (O) 117 d 0.068 d 0.76 b §51f |
ixtureof P+ S 0.94 b 0.053 a 0.64 ab 455 ¢
Mixture of P + O 1.16 cd 0.066 ¢ 074 b 5.06 d
Mixture of S+ 0O 1.14 cd 0.054 a | 067 ab 473 ¢
ixtureof P+S+0 113 ¢ 0.061 b 0.71 b 535 e
Second season
eat moss () 148 b 0.069 b | 0.72 ab 452 b
and (S) 1.36 a 0.064 a 0.65 a 414 a
IComposted ofive cake (O) 1.74 d 0.083 e 079 b 5.28 f
Mixtureof P+S 141 a_ | 0.066 ab | 0.67 ab 476 ¢
Mixture of P+ 0O 1.65 ¢ 0076 d | 0.74 ab 511 e
Mixture of S+0O 1.63 ¢ 0.067 b | 0.69 ab 508 d
Mixdureof P+S+0 1.56 cd 0.071 ¢ [ 0.73 ab 5.19 ef

Total carbohydrates percentages in the leaves of the three plants
(Tables 4,5 and 6) was in the highest values when composted olive cake
used alone followed descendingly by mixing it.with peatmoss or sand, then
the least values were belong to either sand or peatmoss alone. This may be
attributed to the enhanced mineral absorption from composted oclive cake,
which reflected positively on carbohydrate synthesis.

The effect of olive pomace in addition to sewage siudge and tomato
residues were found to enhance the availability of nitrogen and phosphorus in
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sandy and calcareous soils and reflected in an increase in shoot dry weight of
barley plant (Marzouk, 2002), alsg, when pressed olive cake was used in
combination with chicken manure in sand soil the best vegetative growth and
fruit yield of tomato was obtained (El-Kassas and Abd El-Mowly; 1998} and
(El-Kassas and El-Sebsy (2002) on sweet pepper .

In the herein work the raised nurslings of Acalypha wilkesiana,
Bougainvillea glabra and Nerium oleander showed that the highest vegetative
characters were obtained as composted olive cake alone or in combination
with peatmass (1:1) were used. This was concomitant with enhancing NPK
and totai carbohydrates percentages in the leaves. This can be attributed to
that pressed olive cake have appreciable amcunts of NPK in addition to the
other needed minerals.

On the other hand, sand contains virtually no mineral nutrients and has
no buffering capacity. It is used mostly in coinbination with organic materials,
where peatmoss has high moister-holding capacity and contains a small
amount of nitrogen {about 1.0 percent) but little or no phosphorus or
potassium {Hartmann and Kester, 1975). So many investigators used silt,
clay or peatmoss in addition to sand in raising seedlings of some ornamental
plants (Treder et al,, 1996; Fazli et al,, 1996; Mukhtar et &/.,1996; Sher and
Muhammad, 1996). This was due io that sand is a poor medium and had no
capacity of holding water. The results of this work proved the efficiency of ™
pressed olive cake alone or combined with peatmoss (1:1) as raising media
for Acalypha, Bougainvillea and Nerium nurslings under Sinai conditions
comparing to using peatmoss + sand {1:1} or peatmoss alone.
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