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EFFECT OF SOME FERTILIZATION TREATMENTS ON GROWTH
AND CHEMICAL COMPOSITION OF OCHNA SERRULATA
(HOCHST.) WALP. SHRUBS
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ABSTRACT: A set of pot experiments were conducted under saran
house conditions (65% shade) at the Experimental Farm of the Hort.
Res. Inst., ARC, Giza Egypt during 2013 and 2014 seasons in order to
study the influence of two commercial liquid products, Vege Grow
(V.G.) and Phos Root-X (P. R-X.) at the rates of 1, 2 and 4 ml/l of
irrigation water for each, as well as the 3 combinations between V.G.
and P. R-X. at the rates of 0.5, 1 and 2 ml/l for each on growth and
chemical composition of one-year-old seedlings of Mickey Mouse
plant (Ochna serrulata (Hochst.) Walp.) cultivated in 16-cm-diameter
plastic pots filled with about 1.5 kg of sand + clay + peatmoss mixture
(1:1:1, v/v/v). The control seedlings received no treatment.
The obtained results indicated that means of all vegetative and root
growth parameters improved greatly as a result of applying the various
treatments used in this study. However, the dominance was for
fertilization with V.G. at 2 ml/l treatment which gave the highest
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pigments, total soluble sugars, N, P, K, Fe, Zn, Cu, Mn and protein, as
content of these constituents increased in the leaves with various
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From the above results, it is recommended to fertilize one-year-old
seedlings of Mickey Mouse shrubby plants, planted in 16-cm-diameter
plastic pots with Vege Grow liquid commercial product at 2 ml/l two
times/month during the growing season to get better growth and
quality.
Key words: Ochna serrulata, shrub, fertilization,Vege Grow, Phos
Root-X.

INTRODUCTION
Ochna serrulata (Hochst.) Walp. (Syn.
O. multiflora), Mickey Mouse plant or Bird's
Eye Bush, native to the coast of southern
Africa and belongs to Fam. Ochnaceae. It is
a slow growing semi-evergreen small shrub
to 1.5-2.5 m tall with a slender dark brown

smooth-barked stem and elliptical glossy
green leaves have finely toothed wavy
margins. It has beautiful fragrant yellow
flowers in spring, forming at branch tips and
very attractive fruits which are shiny black
and berry-like, suspended below bright-red
sepals in a way that resembles the face of
Mickey Mouse. The flowers are attractive to
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bees and butterflies. The ripe fruits are eaten
by birds (Huxley et al., 1992).The plant
tolerates wet and heavy soils, and very dry
conditions when planted in shade. It also
tolerates wind and seaside conditions and
takes well to regular hedging and pruning,
making it an ideal candidate for a formal or
informal small hedge. It can also be used as a
feature plant or in the mixed border. It looks
good and does well growing amongst rocks,
as a container plant and has great potential as
a bonsai one. It is excellent plant to grow if
you want to attract birds to your garden
(Hattatt, 2001).
Bandi et al. (2012) mentioned that
Ochna has long been used in folk medicine
for treatment of various ailments, such as
asthma,
dysentery,
epilepsy,
gastric
disorders, lumbago, menstrual complaints,
ulcers, as an abortifacient and as antidote
against snake bites. Up to now, about 111
constituents,
including
flavonoids,
anthranoids, triterpens, steroids, fatty acids
and some others have been identified in the
oil. These information were documented by
Makhafola and Eloff (2012), Voegele (2013)
and Fidelis et al. (2014) as they stated that
seeds of Ochna serrulata contain about 31%
oil.
Nowadays, the commercial products
which contain several components from
natural sources, such as amino acids,
minerals and cytokinin and auxin-like
substances are commonly used in order to
improve growth and quality of the different
crops. Indeed these products have proved
their effectiveness in achieving this goal. In
this concern, Abdel Aziz et al. (2009) on
Antirrhinum majus, showed that increasing
phenylalanine and tryptophan concentration
(each from 50 to 100 ppm as foliar spray)
gradually increased plant height, number of
branches, fresh and dry weights of plant,
length of inflorescence, number of
inflorescences/plant, fresh and dry weights
of inflorescences, as well as the contents of
photosynthetic pigments, total soluble sugars
and total free amino acids in the leaves. On
potted gerbera, Khosa et al. (2011) found

that foliar spray of macro (NPK) and micro
nutrients (Zn, B, Fe and Mn) progressively
increased plant height, number of
branches/plant, length of branches, number
of leaves/plant, leaf area, stock length, days
to first flower emergence, flower diameter
and flower quality with increasing
fertilization level.
Similar observations were also gotten by
Hanafy et al. (2012) on Schefflera
arboricola, Mohamadipoor et al. (2013) on
Spathyphyllum Illusion, Ahmed et al. (2013)
on gladiolus, Youssef and Abdel-Aal (2014)
on Hippeastrum vittatum. Youssef (2014)
revealed that spraying Echinacea purpurea
plants with tryptophan or glutamic acid, each
at 200 ppm as well as Fe or Zn, each at 150
ppm and their combinations are the best for
enhancing growth and chemical constituents
of this plant.
The purpose of such work was to
investigate the response of Mickey Mouse
bush to the individual or combined
application of some commercial products
commonly used for enhancing growth and
quality of various ornamentals.

MATERIALS AND METHODS
A pot experiment was consummated
under saran house conditions (65% shade) at
the Experimental Farm of Hort. Res. Inst.,
ARC, Giza, Egypt during the two
consecutive seasons of 2013 an 2014 to
study either the sole or combined effect of
two commercial products on growth, quality
and chemical composition of Mickey Mouse
plant.
In order to achieve the goal of such
study, homogenous, one-year-old seedlings
of Micky Mouse plant were carefully
transplanted on May 1st for the two seasons
in 16-cm-diameter plastic pots filled with
about 1.5 kg of mixture of equal amounts of
sand + clay + peatmoss by volume. The
physical and chemical properties of the used
sand and clay in both seasons were
determined and illustrated in Table (1), while
those of the used peatmoss are shown in
Table (2).
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Soil
type

Table 1. Physical and chemical analysis of the used sand and clay in the two seasons.
Particle size distribution (%)
Coarse

sand

Fine
sand

Silt

Clay

S.P.

E.C.
(ds/m)

Cations (meq/l)
pH

Ca++

Mg++

Na+

Anions (meq/l)
K+

HCO3-

Cl-

SO4--

7.46 16.75 34.53 40.89 41.76 2.18 8.33 16.93 9.33 20.44 0.37 3.82 1.46 41.79
Sand 18.72 71.28 4.76 5.34 21.83 1.58 8.20 2.65 2.48 21.87 0.78 3.85 13.00 10.93
Clay

Table 2. Physical and chemical analysis of
the used peatmoss in the two
seasons.
Organic matter
Ash
Density (Vol. Dry)

90-95%
5-10%
80-90

3.4
Water relation capacity 60-75%
0.3 g/l
Salinity
pH value

N
P
K
Fe
Mn
Zn

- Vege Grow + Phos Root-X at 1.0 ml/l
each.
- Vege Grow + Phos Root-X at 2.0 ml/l
each.

27
41

Two weeks after transplanting (on May,
15 ), the seedlings received the following
fertilization treatments:
1- No fertilization, as control.
2- The two liquid commercial products,
Vege Grow and Phos Root-X at the
rates of 1, 2 and 4 ml/l for each, were
applied after well solubility in irrigation
water (300 ml of the solution/pot), two
times/month till the end of the
experiment on October, 30th. The
chemical components of both Vege
Grow and Phos Root-X were determined
by the producing Co. and listed in
Tables (3) and (4), respectively.
Table 3. Chemical components of the Vege
Grow commercial product used in
the two seasons.
Cytokinins and auxins
carried on activated zinc
element

Active
N

80 g/l of the
60 g/l of the product
10 g/l
product
- Carried out by the producing company (UAD).

Table 4. Chemical components of the Phos
Root-X commercial product used
in the two seasons.
Organic
Polyethylene
Cu
P2O5
N
glycol (PEG)
1500 ppm
0.01%
20%
3%
0.3%
- Carried out by the producing company (UAD).
Free amino
acids

- Vege Grow + Phos Root-X at 0.5 ml/l
each.

1.09
0.23%
1.77
421

th

Free amino
acids

3- Three combined treatments were created
as follows:

Furthermore, all plants under various
treatments received the usual necessary
agricultural practices whenever needed.
Treatments were arranged in a completely
randomized design, replicated thrice as each
replicate contained 3 plants (Mead et al.,
1993).
At the end of each season, data recorded
were plant length (cm), stem diameter at the
base (cm), number of both branches and
leaves/plant, root length (cm), as well as top
and root fresh and dry weights (g). Fresh
leaf samples taken only in the second season.
Photosynthetic pigments (chlorophyll a, b
and carotenoids, mg/g f.w.) and total soluble
sugars (mg/100 g f.w.) were determined by
the methods described by Moran (1982) and
Dubois et al. (1966), respectively. In dry leaf
samples, the percentages of nitrogen (Pregl,
1945), Phosphorus (Wide et al., 1985) and
potassium (Jackson, 1973), as well as iron,
zinc, cupper and manganese as ppm
(Jackson, 1973) were evaluated. Moreover,
the percent of protein was calculated using
the method of A.O.A.C (1985).
Data were tabulated and were
statistically analysed using SAS Program
(2009) and the differences among treatment
means were compared according to Duncan's
New Nultiple Range Test. (Steel and Torrie,
1980).
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RESULTS AND DISCUSSION
Effect of fertilization treatments on:
1-Vegetative and root growth parameters:
It is obvious from data averaged in
Tables (5 and 6) that means of all vegetative
and root growth characters, expressed as
plant length (cm), stem diameter (cm),
number of branches and leaves/plant, root
length (cm) and fresh and dry weights of top
growth and roots (g) improved clearly by the
various treatments employed in this work
with significant differences relative to
control in most cases of both seasons.
However, the mastership in the two seasons
was for fertigation with Vege Grow product
at 2 ml/l which recorded the best means in
most traits mentioned above. As for Phos
Root-X product, it gave higher records for
less traits such as number of leaves/plant in
the first season, as well as for root length and
roots fresh and dry weights in both seasons
when used at 4 ml/l level. The combining
between the two products scored the highest
means only for number of branches and
leaves/plant and top growth dry weight in the
two seasons when they were applied at the
rate of 1 ml/l for each.
Improvement of Ochna seedlings growth
by the commercial products used in this
study may be attributed to the beneficial
effects of their components, such as amino
acids which play the major role in the
formation of proteins and can serve as a
chelating
agent
for
micronutrients.
Additionally, they can be oxidized to urea
and carbon dioxide as an energy source
(Meister, 1999). Since amino acids can be
oxidized into urea, they are used as a
nitrogen source in some fertilizers. They can
directly or indirectly influence the
physiological activities of the plant. When
incorporating them into the soil, they help in
improving the microflora of the soil, thereby
facilitating the assimilation of nutrients
(Danneberger, 2010). In addition, presence
of cytokinin and auxin–like substances play
a vital role in promoting cell division, while
the presence of some minerals supply the

new formed organs with their requirements
of nutrients necessary for healthy growth.
Zinc is essential for metabolism of
carbohydrates, proteins, phosphates, RNA
synthesis, tryptophan formation and act as a
co-factor for several enzymes which act on
phosphorylated substances (Mohr and
Schopter, 1995).
The aforestated findings are in
accordance with those revealed by AbedlAziz et al. (2009) on snapdragon, Khosa et
al. (2011) on gerbera, Mohamadipoor et al.
(2013) on spathyphyllum and Youssef
(2014) on Echinacea purpurea.
2- Chemical composition:
Data in Table (7) exhibited that all used
treatments markedly increased pigments
content (mg/g f.w.) in the leaves of fertigated
plants with the superiority of Phos Root-X at
2 ml/l treatment and the combination of
Vege Grow + Phos Root-X at either 1 or 2
ml each/l, whereas total soluble sugars
content (mg/100 g f.w.) reached the maximal
value only by Vege Grow + Phos Root-X at
1 ml/l each, in the combined treatment. On
the same line, were the percentages of
nitrogen, phosphorus and potassium which
rose to the maximum by Vege Grow at 2
ml/l treatment. Moreover, content of iron,
zinc, cupper and manganese as ppm and the
percent of protein increased also in response
to the used fertigation treatments with the
prevalence of Vege Grow at 2 ml/l treatment,
which gave the utmost high means
combining the two used commercial
products did not cause additional significant
improvement in content of the above named
constituents.
The previous results could be interpreted
and discussed as the authors done before in
case of vegetative and root growth
parameters. Similarly, were those findings
obtained by Khosa et al. (2011) on gerbera,
Hanafy et al. (2012) on Schefflera
arboricola and Youssef and Abdel-Aal
(2014) on Hippeastrum vittatum.
Accordingly, it can be concluded that
fertigating one-year-old seedlings of Mickey
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Table 5. Effect of fertilization treatments on some vegetative and root growth traits of
Ochna serrulata plants during 2013 and 2014 seasons.
Treatments

Plant length
(cm)
2013

2014

Stem
diameter
(mm)
2013 2014

No. branches
per plant
2013

2014

3.00f

3.00h

No. leaves
per plant
2013

2014

Root length
(cm)
2013

2014

Control

18.33e 18.67f 2.73f 2.73f

V. G. (1 ml/l)

32.00b 31.83c 3.73cd 3.53de 12.00ab 10.33d-f 103.67b 88.33c 32.50d 29.00e

V.G. (2 ml/l)

34.17a 34.33b 4.17ab 4.18ab 13.00a 13.33ab 106.67ab108.00ab 34.33d 35.17d

V.G. (4 ml/l)

31.33bc 32.67c 3.52d 3.74cd 10.33bc 12.00b-d 87.00c 104.67b 28.67e 32.83d

P. Rx. (1 ml/l)

26.83d 27.67e 3.51d 3.52de 7.00e

P. Rx. (2 ml/l)

31.17bc 32.17c 4.27a 4.28a 12.00ab 12.33a-c113.67ab113.67ab39.67bc39.83bc

P. Rx. (4 ml/l)

30.00c 32.00c 3.91bc 3.93bc 10.00c 10.67c-e 89.67c 90.33c 54.17a 55.17a

V.G.+P.Rx. (0.5 ml for each/l ) 29.83c 30.33d 3.15e 3.17e

7.33g

26.00e 27.00e 25.17f 25.50f

62.67d 64.00d 38.00c 39.17c

8.00de 8.67fg 63.33d 65.00d 33.83d 34.50d

V. G.+ P.Rx. (1 ml for each/l ) 32.50b 33.17bc3.73cd 3.74cd 13.67a 14.00a 119.67a 121.00a 34.00d 35.33d
V. G. + P.Rx. (2 ml for each/l ) 35.17a 36.50a 3.39de 3.40de 9.67cd 10.00ef 85.00c

86.00c 42.00b 42.83b

* V. G. = Vege Grow and P. Rx = Phos Root-X .
*Means within a column having the same letters are not significantly different according to Duncan's
Multiple Range Test at 5% level .

Table 6. Effect of fertilization treatments on top growth and roots fresh and dry weights
of Ochna serrulata plants during 2013 and 2014 seasons.
Top growth
Fresh weight (g)
Dry weight (g)
2013
2014
2013
2014

Roots
Fresh weight (g) Dry weight (g)
2013
2014
2013
2014

2.36f

2.37f

0.94f

0.95g

3.96d

3.98e

1.75f

1.76f

V. G. (1 ml/l)

7.56bc

7.58bc

3.53bc

2.96d-f

5.45cd

5.46de

2.97e

2.98e

V.G. (2 ml/l)

9.13a

9.14a

4.12a

4.13a

6.50bc

6.30cd

3.48c-e 3.49de

V.G. (4 ml/l)

8.58ab

8.59a

3.62b

3.63b

6.03bc

6.04cd

3.34de

3.34e

P. Rx (1 ml/l)

6.63cd

6.55d

2.87de

2.88ef

7.49b

7.50c

4.02c

4.03c

P. Rx (2 ml/l)

8.37ab

8.47ab

3.36b-d

3.37b-d

9.72a

9.74b

5.06b

5.07b

P. Rx (4 ml/l)

7.66bc

7.67bc

3.11cd

3.12c-e

12.01a

12.02a

6.02a

6.03a

V.G.+P. Rx (0.5 ml for each/l)

5.32e

5.32e

2.52e

2.52f

5.94bc

5.94cd

3.31e

3.32e

V. G.+ P. Rx (1 ml for each/l )

6.20de

6.21d

3.76ab

3.76ab

6.29bc

6.51cd

3.40de 3.41de

V. G. + P. Rx (2 ml for each/l )

6.86cd

6.87cd

2.94de

3.54bc

7.18bc

7.18cd

3.90cd 3.91cd

Treatments
Control

* V. G. = Vege Grow and P. Rx = Phos Root-X .
*Means within a column having the same letters are not significantly different according to Duncan's
Multiple Range Test at 5% level .
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Table 7. Effect of fertilization treatments on chemical composition of Ochna serrulata
leaves during 2014 season.
Total soluble
sugars (mg/100
Carotenoids
g f.w.)
0.376
4.358

Pigment content (mg/g f.w.)

N%

P ̀%

0.11

0.10

4.502

0.13

0.13

0.530

4.587

0.49

0.29

0.288

0.481

4.565

0.18

0.14

0.809

0.252

0.485

4.482

0.29

0.13

P. Rx (2 ml/l)

1.059

0.376

0.570

4.543

0.41

0.26

P. Rx (4 ml/l)

0.968

0.350

0.560

4.523

0.36

0.17

V.G.+P. Rx (0.5 ml for each/l )

0.672

0.249

0.454

4.609

0.12

0.16

V. G.+ P. Rx (1 ml for each/l )

1.031

0.375

0.591

4.633

0.19

0.18

V. G. + P. Rx (2 ml for each/l )

1.046

0.356

0.585

4.609

0.19

0.19

K%

Fe (ppm)

Zn (ppm)

Cu (ppm)

Control

0.62

14

30.6

8.40

16.20

0.633

V. G. (1 ml/l)

0.66

176

41.6

15

17.2

0.748

V.G. (2 ml/l)

0.80

958

62

15.6

31.6

2.818

V.G. (4 ml/l)

0.66

330

55

11.6

20.20

1.035

P. Rx (1 ml/l)

0.75

26

31.4

10.4

23.4

1.668

P. Rx (2 ml/l)

0.82

906

41.6

11.6

31.4

2.358

P. Rx (4 ml/l)

0.77

164

31.8

11.2

29.4

2.070

V.G.+P. Rx (0.5 ml for each/l )

0.67

44

30.8

10.20

18.80

0.690

V. G.+ P. Rx (1 ml for each/l )

0.72

22

39

11

19.20

1.093

54

13.20

25.40

1.093

Treatments

Chlo. a

Chlo. b

Control

0.592

0.180

V. G. (1 ml/l)

0.636

0.194

0.377

V.G. (2 ml/l)

0.927

0.295

V.G. (4 ml/l)

0.832

P. Rx (1 ml/l)

30
V. G. + P. Rx (2 ml for each/l ) 0.74
* V. G. = Vege Grow and P. Rx = Phos Root-X .

Mouse plant with Vege Grow liquid
commercial product at the rate of 2 ml/l is
an applied approaches to improve growth
and quality of this shrubby plant, photo (1).

Photo 1. Effect of different Vege Grow
levels on growth of Ochna
seedlings .

Mn(ppm) Protein %
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ﺗﺄﺛﻴﺮ ﺑﻌﺾ ﻣﻌﺎﻣﻼت اﻟﺘﺴﻤﻴﺪ ﻋﻠﻰ اﻟﻨﻤﻮ واﻟﺘﺮآﻴﺐ اﻟﻜﻴﻤﺎوى ﻟﻨﺒﺎﺗﺎت ﺷﺠﻴﺮة ﻣﻴﻜﻰ ﻣﺎوس ) Ochna
(serrulata (Hochst.) Walp.
أﻣﻞ ﺻﻼح اﻟﻔﻮﻟﻰ
ﻗﺴﻢ ﺑﺤﻮث اﻟﺰﻳﻨﺔ ،ﻣﻌﻬﺪ ﺑﺤﻮث اﻟﺒﺴﺎﺗﻴﻦ ،ﻣﺮآﺰ اﻟﺒﺤﻮث اﻟﺰراﻋﻴﺔ ،اﻟﺠﻴﺰة ،ﻣﺼﺮ.

أﺟﺮﻳ ﺖ ﻣﺠﻤﻮﻋ ﺔ ﻣ ﻦ ﺗﺠ ﺎرب اﻷﺻ ﺺ ﺑﺄﺣ ﺪى ﺻ ﻮﺑﺎت اﻟﺴ ﺎران ) % ٦٥ﻇ ﻞ( ﺑﺎﻟﻤﺰرﻋ ﺔ اﻟﺘﺠﺮﻳﺒﻴ ﺔ ﻟﻤﻌﻬ ﺪ ﺑﺤ ﻮث
اﻟﺒﺴﺎﺗﻴﻦ ،ﻣﺮآﺰ اﻟﺒﺤﻮث اﻟﺰراﻋﻴﺔ ،اﻟﺠﻴﺰة ،ﻣﺼﺮ ﺧﻼل ﻣﻮﺳﻤﻰ  ٢٠١٤ ،٢٠١٣ﻟﺪراﺳﺔ ﺗﺄﺛﻴﺮ إﺛﻨﻴﻦ ﻣﻦ اﻟﻤﻨﺘﺠ ﺎت اﻟﺘﺠﺎرﻳ ﺔ
اﻟﺴﺎﺋﻠﺔ ﻓﻴﺠﻰ ﺟﺮو ) ، (Vege Growﻓﻮس روت إآﺲ ) (Phos Root-Xﻋﻨﺪ إﺿﺎﻓﺘﻬﺎ ﻣﻊ ﻣﻴﺎﻩ اﻟﺮى ﺑﻤﻌ ﺪﻻت٤ ،٢ ،١ :
ﻣﻞ/ﻟﺘﺮ ﻣﺎء ﻟﻜﻞ ﻣﻨﻬﻤﺎ ﻋﻠﻰ ﺣﺪة ،وآﺬﻟﻚ ﻟﺜﻼﺛﺔ ﺗﻮﻟﻴﻔﺎت ﻣﻦ هﺬﻳﻦ اﻟﻤﻨﺘﺠﻴﻦ ﻋﻨﺪ إﺿﺎﻓﺘﻬﻤﺎ ﺑﻤﻌﺪﻻت  ٢ ،١ ، ٠,٥ﻣ ﻞ/ﻟﺘﺮ ﻟﻜ ﻞ
ﻣﻨﻬﻤﺎ ﻋﻠﻰ ﺣﺪة ﻋﻠﻰ اﻟﻨﻤﻮ واﻟﺘﺮآﻴ ﺐ اﻟﻜﻴﻤ ﺎوى ﻟﺸ ﺘﻼت ﻋﻤ ﺮ ﺳ ﻨﺔ ﻣ ﻦ ﻧﺒ ﺎت ﺷ ﺠﻴﺮة ﻣﻴﻜ ﻰ ﻣ ﺎوس )اﻷوآﻨ ﺎ( اﻟﻤﻨﺰرﻋ ﺔ ﻓ ﻰ
أﺻ ﺺ ﺑﻼﺳ ﺘﻴﻚ ﻗﻄﺮه ﺎ  ١٦ﺳ ﻢ ﻣﻤﻠ ﻮءة ﺑ ـ  ١,٥آﺠ ﻢ ﻣ ﻦ ﻣﺨﻠ ﻮط ﻣ ﻦ آﻤﻴ ﺎت ﻣﺘﺴ ﺎوﻳﺔ ﻣ ﻦ اﻟﺮﻣ ﻞ  +اﻟﻄ ﻴﻦ  +اﻟﺒﻴﺘﻤ ﻮس
) ١:١:١ﺑﺎﻟﺤﺠﻢ( .ﺷﺘﻼت اﻟﻤﻘﺎرﻧﺔ ﻟﻢ ﺗﻌﺎﻣﻞ ﺑﺄى ﻣﻦ اﻟﻤﻨﺘﺠﻴﻦ اﻟﻤﺬآﻮرﻳﻦ.
أوﺿﺤﺖ اﻟﻨﺘﺎﺋﺞ اﻟﻤﺘﺤﺼ ﻞ ﻋﻠﻴﻬ ﺎ أن ﻣﺘﻮﺳ ﻄﺎت ﺟﻤﻴ ﻊ ﻗﻴﺎﺳ ﺎت اﻟﻨﻤ ﻮ اﻟﺨﻀ ﺮى واﻟﺠ ﺬرى ﻗ ﺪ ﺗﺤﺴ ﻨﺖ ﻧﺘﻴﺠ ﺔ ﻹﺿ ﺎﻓﺔ
ﻣﺨﺘﻠﻒ اﻟﻤﻌﺎﻣﻼت اﻟﻤﺴﺘﺨﺪﻣﺔ ﺑﻬ ﺬﻩ اﻟﺪراﺳ ﺔ .إﻻ أن اﻟﺴ ﻴﺎدة آﺎﻧ ﺖ ﻟﻠﻤﻌﺎﻣﻠ ﺔ ﺑ ﺎﻟﻔﻴﺠﻰ ﺟ ﺮو ) (V.G.ﺑﻤﻌ ﺪل  ٢ﻣ ﻞ/ﻟﺘﺮ واﻟﺘ ﻰ
أﻋﻄﺖ أﻋﻠﻰ اﻟﻤﺘﻮﺳﻄﺎت ﻓﻰ ﻣﻌﻈﻢ ﻗﻴﺎﺳﺎت اﻟﻨﻤﻮ اﻟﺨﻀﺮى واﻟﺠﺬرى ﺑﻜﻼ اﻟﻤﻮﺳﻤﻴﻦ .ﺑﺎﻟﻤﺜ ﻞ ،آﺎﻧ ﺖ ﻧﺘ ﺎﺋﺞ ﻣﺤﺘ ﻮى اﻷوراق
ﻣﻦ ﺻﺒﻐﺎت اﻟﺒﻨﺎء اﻟﻀﻮﺋﻰ )آﻠﻮرﻓﻴﻠﻠﻰ أ ،ب واﻟﻜﺎروﺗﻴﻨﻮﻳﺪات( ،اﻟﺴﻜﺮﻳﺎت اﻟﻜﻠﻴﺔ اﻟﺬاﺋﺒﺔ ،اﻟﻨﺘﺮوﺟﻴﻦ ،اﻟﻔﻮﺳﻔﻮر ،اﻟﺒﻮﺗﺎﺳﻴﻮم،
اﻟﺤﺪﻳﺪ ،اﻟﺰﻧﻚ ،اﻟﻤﻨﺠﻨﻴﺰ ،اﻟﻨﺤ ﺎس واﻟﺒ ﺮوﺗﻴﻦ ،ﺣﻴ ﺚ زاد ﻣﺤﺘ ﻮى ه ﺬﻩ اﻟﻤﻜﻮﻧ ﺎت ﻓ ﻰ أوراق اﻟﻨﺒﺎﺗ ﺎت اﻟﻤﻌﺎﻣﻠ ﺔ ،ﺣﻴ ﺚ ﺳ ﺠﻠﺖ
أﻳﻀًﺎ اﻟﻤﻌﺎﻣﻠ ﺔ ﺑ ﺎﻟﻔﻴﺠﻰ ﺟ ﺮو ﺑﻤﻌ ﺪل  ٢ﻣ ﻞ/ﻟﺘﺮ أﻋﻠ ﻰ اﻟﻘ ﻴﻢ ﻓ ﻰ ﻣﻌﻈ ﻢ اﻟﻤﻜﻮﻧ ﺎت اﻟﻜﻴﻤﻴﺎﺋﻴ ﺔ ﺳ ﺎﺑﻘﺔ اﻟ ﺬآﺮ ﻣﻘﺎرﻧ ﺔ ﺑﺎﻟﻤﻌ ﺎﻣﻼت
اﻷﺧ ﺮى .ﻟ ﻢ ﻳﺴ ﺒﺐ اﻟﺠﻤ ﻊ ﺑ ﻴﻦ اﻟﻔﻴﺠ ﻰ ﺟ ﺮو واﻟﻔ ﻮس روت إآ ﺲ أى ﺗﺤﺴ ﻨًﺎ إﺿ ﺎﻓﻴًﺎ ﻓ ﻰ أى ﻣ ﻦ ﻗﻴﺎﺳ ﺎت اﻟﻨﻤ ﻮ اﻟﺨﻀ ﺮى
واﻟﺠﺬرى وﻻ ﻓﻰ ﻣﺤﺘﻮى اﻷوراق ﻣﻦ اﻟﻤﻜﻮﻧﺎت اﻟﻜﻴﻤﻴﺎﺋﻴﺔ ،ﺑﺎﺳﺘﺜﻨﺎء ﺑﻌﺾ اﻟﺤﺎﻻت اﻟﻘﻠﻴﻠﺔ.
ﻣ ﻦ ه ﺬﻩ اﻟﻨﺘ ﺎﺋﺞ ،ﻳﻤﻜ ﻦ اﻟﺘﻮﺻ ﻴﺔ ﺑﺘﺴ ﻤﻴﺪ ﺷ ﺘﻼت ﻣﻴﻜ ﻰ ﻣ ﺎوس  Ochna serrulataاﻟﻤﻨﺰرﻋ ﺔ ﻓ ﻰ أﺻ ﺺ ﺑﻼﺳ ﺘﻴﻚ
ﻗﻄﺮهﺎ  ١٦ﺳﻢ ﺑﻤﻨ ﺘﺞ اﻟﻔﻴﺠ ﻰ ﺟ ﺮو ﺑﻤﻌ ﺪل  ٢ﻣ ﻞ/ﻟﺘﺮ ﻣ ﻊ ﻣ ﺎء اﻟ ﺮى ﺑﻤﻌ ﺪل ﻣﺮﺗﻴﻦ/ﺷ ﻬﺮ ﺧ ﻼل ﻣﻮﺳ ﻢ اﻟﻨﻤ ﻮ ﻟﻠﺤﺼ ﻮل ﻋﻠ ﻰ
أﻓﻀﻞ ﻧﻤﻮ وأﻋﻠﻰ ﺟﻮدة.
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