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ABSTRACT

INTRODUCTION

Brassaia actinophylla Endl. (Sche-
[flera actinophylla (Endl) Harms.), Australian
umbrella tree that belongs to Fam. Araliaceae
Is an evergreen tree up to 40 ft. height, native
to Australia and widely used as one of the
most decorative foliage pot plants. It can be
also used for gardening and landscape design.
May be kept multiple-stemmed and bushy by
cutting-back. Propagation by seeds, cuttings
and air-layers (Bailey, 1976).

The good nutrition is considered the
best and the most direct way to achieve the
highest quality plants production. However,
the nutritive materials used for plant nutrition
are many and among them may be salicylic
acid that promotes flowering, retards sene-

scence and serves as a co-factor for many
enzymes (Barth et al, 2006). This was true
and emphasized by Handro et al.,, (1997) who
found that salicylic acid at 1 or 2mM signifi-
cantly increased production of flowers in
Streptocarpus  nobilis, while at 0.5mM
increased number and length of shoots in
Ullucus tuberosus. On cut roses, Xueping ef
al. (1599) postulated that salicylic acid at 50
mg/l greatly decreased the respiration rate,
alleviated the moisture stress and membrane
injury, improved the decorative quality of cut
flowers during the vase period and elongated
the vase life by 3 days. Moreover, salicylic
acid treatments made the cut roses more
colourful with higher ornamental value than 8-
HQS treatiments. Similarly, Kumar ef al
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(2006) indicated that salicylic acid at 100 ppm
recorded less number of days to flowering and
highest flowering% in gladiolus. The maxi-
mum spike length, No. florets/spike, floret
size and No. corms and cormels/plot were also
due to such treatment.

Using active dry yeast to improve
plant growth was noticed by some workers. In
this regard, Abdel-Wahed et al. (2006) stated
that using yeast twice at 4 g/l plus 6 g
NPK/plant  significantly increased height,
fresh and dry weights of shoots and N% in
roots of Euonymus japonicus plant, while
yeast alone led to an increment in No.
branches, stem diameter, root length, fresh and
dry weights of roots, carotenoids content in
leaves and K% in roots. Anonymous (1994)
claimed that yeast contains proteins, arginine,
glucine, histamine, isolysine, leucine, lysine,
methionine, cystine, phenylalanine, tyrosine,
tryptophan and vitamin B. Ahmed (1998)
mentioned that spraying marjoram plants with
active dry yeast at 0.2% caused more bran-
ching, heavier herb and leaves dry weight. He
attributed these beneficial effects to its content
of proteins, ash, glycogen fats and cellulose.

Micronutrients play an important role
n activating most vital processes in plants,
although they are needed in small quantities
(Marschner, 1995). Among micronutrients
usually used in a wide scale for enhancing
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plant growth ferrous, zinc and manganese.
Ferrous is necessary for oxidation-reduction
reactions, respiration, nitrate reduction, RNA
and prolin metabolism. A correlation between
chlorophyll content and the supplied iron level
was also noticed in green plants (Jakon and
Dertili, 1965). Zinc is essential for metabolism
of carbohydrates, proteins, phosphates, RNA
synthesis, tryptophan (the precursor of IAA),
chlorophyll synthesis, photosynthesis and its
role as a co-factor of several enzymes, which
act on phosphorylated substrates (Mohr and
Schopter, 1995). The beat defined function of
manganese is participating in the photosyn-
thetic reactions in which oxygen is produced
from water (Marschner, 1995). It regulates the
level of auxin, respiration and nitrogen
metabolism. Enzymes of the Kerb's cycle
require Mn as an activator (Devlin, 1973).
Manganese may be involved in the destruction
or oxidation of IAA (Goldacre, 1961). In this
regard, Thiffault and Jobidon (2006) found
that a slow-release fertilizer with micro-
nutrients was more effective in promoting
Kalmia angustifolia survival and growth than
26N-12P-6K formulation.

This trial, however was done to
investtigate the individual or the combined
effects of micronutrients, salicylic acid and
yeast on growth and quality of the Brassaia
actinophylia, Endl. foliage pot-plant.

MATERIALS AND METHODS

A series of pot experiments was
conswnmated under glasshouse at the nursery
of Hort. Res. Inst, ARC, Giza, Egypt
throughout the two consecutive seasons of
2006 and 2007 to find out the role of Fe, Zn
and Mn, as well as salicylic acid and yeast,
alone or in combinations on improving growth
and performance of Brassaia transplants.

So, six-months-old transplants of
Brassaia acrinophylla Endl. of about 20-22
cm height and carrying about 7+1 leaves were
planted on March, 1* for both seasons in 20-

em-diameter plastic pots (one transplant/pot)
filled with 2.5 kg of an equal mixture of sand
and clay (1:1, by volume). The physical and
chemical properties of the used sand and clay
in the two seasons are shown in Table (a).

The layout of the experiments in both
seasons was a randomized complete block
design in factorial experimente (Snedecor, and
Cochran 1982) with three replicates, in each
contained six treatments (plot = 6 transplants).
After one month from planting, the transplants
received the following fertilization treatments:
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Table (a): Some physical and chemical properties of the used sand and clay media during

2006 and 2007 seasons.
Partlcle size
distribution (%)

-1

)

89.03) 2.05

84.76 | 6.29

10.18 (46,17

1- No treatment, referred to as control.
2- A mixture of ferrous (Fe), zinc (Zn) and

manganese (Mn) micronutrients at the
levels of 0.0 +0.0+0.0, 120+60+60 and
240+120+120 ppm for the three elements,
respectively was prepared from chelated
iron (12%) and chelated manganese
(12%) manufactured by Biotec Co., Al-
Sadat City, Egypt, and chelated zinc
(12%) from Al-Nasr Co., Al-Sadat City,
Egypt and added in the form of aqueous
solution.

An aqueous solutions of either salicylic
acid (99%) produced by Technogreen

4-

Con., Dokki, Egypt at the concentrations
of 0.0 and 300 ppm or active dry yeast at
the rates of 0.0 and 8g/l combined with 30
g sugar /l. The chemical composition of
the active dry yeast used in both secasons
are averaged in Table (b). All previous
treatments were applied as a foliar spray,
thrice with one month interval till solution
run-off.

Each level of micronutrients nixture was
combined with each one of either salicylic
acid or active dry yeast to form nine
interaction treatments.

e

300500 g

Pyrodoxin

8Oy

Pantathenate

700p/

totin

Cholin

60-100p/g

olic acid

3550 wg

Vit. B12

of minerals (mg/g):

0.12

u

0.75

Se

0.02

Mn

1.65

21.0

ICr

13.5

017

During the course of this work, the

fertilized three times

with 2g/pot of a

transplants were irrigated two times every compound NPK fertilizer (1:1:1) using ammo-
week with 200ml of fresh water/pot and nium sulphate (20.5%N), calcium super-
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phosphate (15.5%P,0s) and potassium sul-
phate (48%K,0). Air temperature and relative
humidity inside the glasshouse ranged bet-
ween 21.5-38°C and 50-80%, respectively. In
addition, the wusual agricultural practices
necessary for such plantation were also done
whenever needed.

At the end of each season (on Sep-
tember, 30%), data wzre recorded as follows:
plant height (cm), stem diameter at the base
(cm), number of leaves/plant and fresh and
dry weights (g) of leaves, stem and roots. In
only the second season, fresh leaf samples
were taken from the middle parts of the plants
to determine the content of photosynthetic
pigments (chlorophyll a, b and carotenoids as
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mg/g fw.) according to the method of Moran
(1982), while in dry samples, the percentages
of nitrogen (Pregl, 1945), phosphorus
(Luatanab and Olsen, 1965) and potassium
(Jackson, 1973) were assessed. Another dry
leaf samples were digested in nitric and
perchloric acids and analyzed for the deter-
mination of Fe, Zn and Mn (ppm) as indicated
by Jackson, 1973.

Data were then tabulated and subject-
ted to analysis of variance using SAS program
(1994), while Duncan's Multiple Range Test
(1955) was employed to verify the signifi-
cancy level among means of treatments.

RESULTS AND DISCUSSION

Effect of micronutrients, salicylic acid,
active dry yeast and their interaction on:
1- Vegetative and root growth characters:

It is obvious from data in Tables (1
and 2) that spraying micronutrients mixture,
salicylic acid or active dry yeast, individually
or in combination caused a significant incre-
ment in plant height (cm), stem diameter (cm),
No. of leaves/plant and fresh and dry weights
() of leaves, stem and roots comparing with
control treatment in the two seasons. The
means of these parameters were progressively
increased with raising micronutrients level,
- while spraying with active dry yeast at 8g/l
gave better results than salicylic acid at
300ppm in most cases of both seasons. The
maximum values were, however attained by
the combined treatments between the highest
rate of micronutrients (240+120+120 ppm)
and 8g/] active dry yeast.

This may be attributed to the
synergistic effect of both micronutrients as a
vital component more effective on promoting
survival and growth (Thiffoult and Jobidon,
2006) and yeast as a source of proteins, amino
acids, ash, glycogen, fats, cellulose and vita-
min B (Ahmed, 1998). Moreover, Devlin
(1975) reported that some micro-clements,
like manganese regulate the level of auxin,
respiration, N metabolism and activate enzy-
mes of Kreb's cycle.

These results are in parallel with
those detectzd by Handroo et al. (1997) on

Streptocarpus nobilis and Ullucus tuberosus,
Xueping ez al. (1999) on roses, Abdel-Wahed
et al. (2006) on Euonymus japonicus and
Kumar et al. (2006) on gladiolus.

2- Chemical composition:

As shown in Table (3), the data
pointed out that pigments content (chlorophyll
a, b and carotenoids, as mg/g fw.) in the
leaves was cumulatively increased with eleva-
ting micronutrients level. Salicylic acid at 300
ppm, on the other hand, scored higher content
than either micronutrients or active dry yeast
treatments, but the superiority was found due
to the highest rate of micronutrients (240+
120+120ppm) combined with salicylic acid at
300 ppm as this combination gave, in general
the utmost high averages over control and
other individual and combined treatments.

Concerning, the leaf content of N, P
and K(%), as well as Fe, Zn and Mn (ppm),
data in Table (3) exhibit that these elements
were significantly increased in response to
gither fertilization treatments used in the
current study, with a notice that the high level
of micronutrients registered of high content
than both control and micronutrients at the
low level, and spraying with 8g/1 of yzast gave
a higher content than spraying with 300 ppm
of salicylic acid. The prevalence, however was
ascribed to the combination between yeast at
8g/1 and the mixture of Fe, Zn and Mn at 240,
120 and 120 ppm, respectively.
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Table (1): Effect of salicylic acid, yeast, micronutrients and their interaction on some
vegetative growth parameters of Brassaia actinophylla (Endl) Harms. plant

during 2006 and 2007 seasons.

————— e —

The increment in the various active
constituents of the leaves of fertilized plants
might be attributed to the promotive effect of
yeast on some metabolic activities in the plant
cells, which leads to higher accumulation of
nutrients (Fruton and Simmonds, 1959).

Moreover, Zn is essential for meta-
bolism of carbohydrates, protein, phosphates,

* A: Salicylic acid at 30pm, and B: active dry yet at

. .__A and B treatments Plant height (cm)
g
et+tZn+Mn T~ 0.0 A B Mean
reatments (ppm) T
First season: 2006
54.1f 58.5¢ 604 | 577
59.3e 64.7cd 6880 |  64.3b
_ 63.6d 67.3bc 734a | 68.1a
59.0c 63.5b 635b |
Stem diameter (cm)
0.94f 0.98¢ 1.14b 1.02¢
0.99¢ 1.03d 1.15b 1.06b
0.99¢ 1.08¢ 1.23a 1.10a
097¢c |  1.03b 1.17
No. leaves/plant
24.5¢ 264f | 308de | 27.2¢
27.3f 313cd | 352b |  31.3b
29.6¢ 328c | 423a | 349a
272c | 301b | 361
Second season: 2007
Plant heith (cm)
48.7i 51.4h 55.7f 51.9¢
52.68 58.3d 59.9¢ 56.9b
57.9 61.1b 66.3a 61.8a
53.1c 569p | 60.7a
Stem diameter (cm)
0.87d 0.97cd 1.00cd 0.95b
120+60+60 0.89d 1.05bc 1.09ab 1.01ab
40+120+120 0.93cd 1.11ab 1.16a 1.07a
Mean | 0.90b 1.05a 1.09a
0,0+0.0+0.0 22.0g 22.9f 245d [ 232¢
120+60+60 23.9% 25.8¢ 26.6b 25.4b
240-+120+120 25.4¢ 26.7b 29.9a 27.3a
Mean 23.8¢ 25.1b 27.0a |

8g/1.
* Means within a column or row having the same letters are not significantly different according
to Duncan’s Multiple Range Test (DMRT) at 5% level

tryptophan and RNA and chlorophylls syn-
thesis (Mohr and Schopter, 1995). A corre-

lation between chlorophylls

content and

supplied Fe was also noticed in green plants
(Yakson and Dertili, 1956). On the same line,
were those results indicated by Abdel-Wahid
et al. (2006) on Euonymus japonicus, Ahmed
(1998) on marjoram and Naguib (2002) who
observed that active dry yeast treatments led
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to the highest N, P and K content in the leaves combined with Fe, Zn and Mn mixture at 240,

of lemongrass. 120 and 120 ppm, respectively improved the

growth and quality of Brassaia plant, but from

From the previous gains, it could be the economical and environmental point of

concluded that spraying active dry yeast (8g/l) view, it is preferred to use active dry yeast
three times with one month interval, alone or  alone.

Table (2): Effect of salicylic acid, yeast, micronutrients and their interaction on fresh and
dry weights of Brassaia actinophylla (Endl.) Harms, plant during 2006 and

2007 seasons.
Aand B Fresh Weight (g)
treatments Leaves i Stem Roots
00 [ A T B [Mean| 00 | A [ B [Mean| 00 [ A | B [Mean
Fe+Zn+Mn
treatments First season: 2006
m)

0.0+0.0+0.0 | 85.9h | 93.7g [109.2d( 69.3c | 23.7f | 26.0e |27.0de| 25.6¢ | 33.7g | 41.5¢ | 47.9d | 41.0¢

120+60+60 | 98.0f [110.8d|123.3b|110.7b| 25.9¢ |28.7bc| 30.1b | 28.3b | 36.4f | 47.1d | 61.5b | 48.4b

240+120+120 | 106.0e | 117.0c | 149.52|124.2a | 27.8cd [ 29.2bc| 32.6a | 29.9a | 40.1¢ | 56.2¢ | 66.2a | 54.2a

Mean 96.6c (107.1b|1274a 25.8¢c | 28.0b | 29.9a | 36.7¢c | 48.3b | 58.6a

Second season: 2007

0.0+0.0+0.0 | 75.8i | 79.9h | 86.6¢ | B0.8c | 2131 | 22.3h | 24.3f | 22.6¢ | 27.1f | 29.7¢ |30.7de| 29.2¢

120+60+60 | 82.9g | 86.2f | 93.5b | 87.5b | 22.9¢ | 25.1e | 26.2¢ | 24.7h |31.8de| 34.5¢c |36.5bc| 34.0b

240+120+120 | 87.2d | 92.0c | 102.9a( 94.1a | 25.2d | 28.0b | 28.9a | 27.3a | 31.8d [ 37.3ab| 39.3a | 36.1a

Mean 82.0c | 86.0b | 94.32 23.1c | 25.1b | 26.5a 30.0c | 33.8b | 35.5a
Dry Weight (g)
First season: 2006

0.0+0.0+0.0 | 17.5¢ | 18.9d | 22.1c | 19.5¢ | 10.1i | 11.2g | 11.7f | 10.0c | 12.7¢ | 15.9d | 17.0¢ [ 15.2¢

120+60+60 | 20.0d | 22.3c | 25.0b | 22.5b | 11.1h | 123d [ 13.1b { 12.1b | 138¢ | 17.5¢ | 19.9b | 17.1b

240+120+120 | 21.5¢ | 24.0b | 29.7a | 25.1a | 11.9e | 12.6c | 14.1a | 12.9a | 15.5d | 21.6a | 22.5a | 19.9a

Mean 19.7¢ | 21.7b | 25.6b 11.0c | 12.0b | 13.02 14.0¢ | 18.4b | 19.8a

Second season: 2007

0.0+0.0+0.0 | 1581 | 16.7n | 18.0f | 16.8¢ | 9.6¢ |10.2de|11.0bc| 10.3¢ | 94d | 9.cd |104cd| 9.9b

120+60+60 | 17.5g | 18.2¢ | 19.8b | 18.5b [10.1de| 11.5b | 12.3a | 11.3b [10.5cd | 12.4ab| 13.0a | 12.0a

240+120+120 | 18.4d | 19.7c | 21.6b | 19.9a |10.8cd| 124a | 13.0a | 12.1a |11.0bc| 13.2a | 13.9a | 12.72

Mean 17.2¢ | 18.2b | 19.8a 10.1c¢ | 114b | 12.1a 10.3b | 11.8a | 12.4a

* A: Salicylic acid at 300ppm, and B: active dry yeast at 8g/1.
* Means within a column or row having the same letters are not significantly different according
to Duncan's Multiple Range Test (DMRT) at 5% level




Table (3): Effect of salicylic acid, yeast, micronutrients and their interaction on some chemical constituents of Brassaia actinophylla
ndl.) Harms. plant during 2006 and 2007 seasons.

and B treatment: Chlorephyll a (mg/g f.w.) Chlorophyll b (mg/g f.w.) Carotenoids (mg/g f.w.)
e+Zn+Mn 0.0 A B Mean 0.0 A B Mean 0.0 A B Mean
reatments (ppm)
.0+0.0+0.0 0.94d 1.11ab | 1.08bc 1.04b 055f | 0.64c 0.59d 0.59¢ 0.42f 0.51c 0.47de 047¢
120+-60+60 0.96cd | 1.18ab | 1.14ab | 1.09ab | 00.57¢ | 0.67b 0.64c 0.63b 0.45¢ 0.56b 0.52¢ 051b
40+120+120 0.97cd 1.23a 1.21a 1.14a 0.60d 0.69a | 0.66b | 0.65a 0.48d 0.63a 0.58b 0.56a
ean 0.96b 1.17a 1.14a 057c 0.67a 0.63b 0.45¢ 0.57a 0.52b
N (%) P (%) K (%)
0.0 A | B Mean 0.0 A B Mean 0.0 A B Mean
.0+0.0+0.0 1.83g 1.86g 2.01fg 1.90¢ 0.53h 0.64f 0.69¢ 0.62¢ 2.1% 233de | 2.42cd | 231b
204601460 2.13ef | 2.34de | 2.57bc | 2.35b 0.60g 0.72d 0.78¢ 0.70b 2.28de | 2.4lcd | 2.57ab | 2.42ab
40+120+120 2.44cd 2.69b 2.94a 2692 | 064f 0.81b 0.84a 0.76a | 237cd | 2.54ab 2.67a 2.53a
ean 2.13¢ 2.30b 2.51a 0.59¢ 0.72b 0.77a 2.28¢ 243b | 2.55a T
Fe (ppm) Zn (ppm) Mn (ppm)
0.0 A B | Mean 0.0 A B~ | Mean 0.0 A B | Mean
,04+0.0+0.0 47.091 | 55.11h | 59.82f | 54.01c | 3594f | 4033¢ | 45.07d | 40.45¢c | 43.0% | 63.19f | 72.16d | 59.48c
20+60+60 5820g | 6991d | 74.55c | 67.55b | 4162¢ | 46.00d | 51.78b | 46.47b | 57.67g | 6931e | 81.32b | 69.43b
40+120+120 63.36e | 77.56b | 81.30a | 74.07a | 4925c | 52.89b | 62.4la | 54.85a | 64.38f | 75.11c | 84.36a | 74.62a
ean 5622¢ | 67.53b | 71.8%a 4247¢ | 46.41b | 53.09 55.05¢ | 69.20b | 79.28a

* A: Salicylic acid at 300ppm, and B: active dry yeast at 8g/l.
* Means within a column or row having the same letters are not significantly different according to Duncan's Multiple Range Test (DMRT) at 5% level
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