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ABSTRACT 
 

This study was carried out in the glasshouse of the Experimental Nursery of Ornamental Horticulture 
Department, Faculty of Agriculture, Cairo University, Giza, during 24 months-after a month from transplnting 
from 2006 to 2008 . The aim of this study to investigat the effect of some biostimulants and growth reglutors on 
growth and chemical constituents (Algae extract 1gm/l,Amino acid 2 ml/l,Humic acid 2 ml/l ,Gibberellic acid 
50 ppm., Ethrel 50 ppm. Benzyladenine 10 ppm.Kinetin 10 ppm. Naohthaleneacetic acid 50 ppm.,Promalin 50 
ppm.) and o as a control of  (Magnolia grandiflora L.).The seedlings treated with humic acid at 2ml/l gave the 
thickest stem at the two years, heaviest fresh weight of stems and the roots and produced the longest roots, 
whereas, amino acid at 2ml/l increased the leaf area in both years. The application of BA at 10 ppm increased 
the plant height at the first year. As well as, increased the number of leaves/plant at the second year. Also, 
increased the pigments content (chlorophyll-a, b and caroteniods).Using algae at 2gm/l increaseds N % in 
different plant organs 
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Introduction 
 

Magnolia grandiflora L. is a flowering popular tree native of North America and Southeast Asia 
(Odenwald and Turner, 1996) and belongs to family Magnoliaceae. Magnolia tree has large, showy white 
flowers that are 20-30 cm in diameter, which have a pleasant fragrance and appear throughout the spring and 
summer. The magnolia tree can grow 18-27 m in height with a straight and erect trunk up to 0.6-0.9 m in 
diameter, with spreading branches that form a dense, broadly pyramidal crown. (Radford et al. , 1968). The 
tree grow best when planted in a well-drained, sandy soil which should be improved by the addition of organic 
matter. 

It can be used in public and private gardens, streets as well as in reclaiming marginal land, parking 
lots and highway medians. The leathery green leaves and beautiful flowers are used in decoration and floral 
arrangements. The wood is limited in its uses but may be manufactured into furniture, paneling, veneer, 
creates, and cabinets (Brown and Kirman, 1990). 

Nowadays, several biostimulants became the most important materials required to substitute chemical 
fertilizers for healthy and cheap production of many plants. The application of algae as well as seaweeds 
extract as an organic biostimulants is becoming an accepted practice in horticulture industry. Humic acid 
increases nutrients uptake, microbial activity and is excellent root stimulator. Amino acids are important for 
stimulation of cell growth, and  have  a positive effect on plant growth. Gibberellin, as a plant hormone, 
regulates the growth of plants, and has a profound effect on flowering of plants, making garden a showplace. 
Benzyladenine, NAA and kinetin promote and increase growth of different plant organs. Promalin which is a 
commercial mixture of (BA) and GA4+7, improves the growth of tree seedlings.  
The main purpose of this study is to determine the effect of some biostimulants and growth regulators on growth 
and chemical constituents of M. grandiflora L. seedlings in order to increase its quantity and improve quality. 
 
Materials and Methods 
 

This study was carried out in the greenhouse of the Experimental Nursery of Ornamental 
Horticulture Department, Faculty of Agriculture, Cairo University, Giza, during the period from 2006 to 2008. 
The aim of this experiment was to investigate the effects of some biostimulants (algae, humic acid, amino acids) 
and growth regulators ( gibberellic acid, ethrel, benzyladenine, kinetin, naphthaleneacetic acid and promalin) on 
growth and chemical constituents of M. grandiflora L seedlings.  

 Uniform seedlings of Magnolia grandiflora L. were obtained from local market with an average 10 
– 12 cm height and 4-5 leaves. On the 9th of January, 2006, uniformal seedlings of M. grandiflora L. were 
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transplanted in plastic pots of 25 cm filled with a mixture of peat moss + sand + clay (1:1:1 v/v/v). After a 
month from transplanting a mixture of NPK (1:1:1) at 2gm/pot was added at monthly intervals, using 
ammonium nitrate (33 % N), potassium sulphate (48 % K2O) and calcium super phosphate (16 % P2O5). The 
seedlings were sprayed with the biostimulant solutions until run off point; the different treatments were applied 
every two month intervals. Bio-film agent was added at 1 ml/l to the solution as a wetting agent for the different 
treatments. Seedlings were irrigated regularly.The following treatments were used in this experiment :Algae 
extract at 1gm / l. (Algaefert)-Amino acid at 2 ml/ l. (Amino green:amino acids 15 %)-Humic acid at 2 ml / l. 
(Humic)-Gibberellic acid (GA3) at 50 ppm-.Ethrel at 50 ppm.-Benzyladenine at 10 ppm-Kinetin at 10 ppm-
Naphthaleneacetic acid at 50 ppm.-Promalin (GA4 + GA7 + benzyladenine) at 50 ppm and the control. 

Data were recorded on vegetative growth after 12 months from transplanting (first year) and then after 
24 months from transplanting (second year).Data recorded after 12 months (first year) were: Plant height (cm)-
Stem diameter (mm) (5cm from soil surface)-Leaf area (cm²) (planimeter)-Number of leaves / plant.Data 
recorded after 24 months (second year) were:Plant height (cm)- Stem diameter (mm) (5cm from soil surface)- 
Leaf area (cm²) (planimeter)- Number of leaves / plant-fresh and dry weights of leaves, stems and roots 
(gm/plant)-root length (cm). 

Chemical composition elucidation: 

Chlorophyll a & b and carotenoids contents (mg/gm. F. W.) were determined in leaf samples according 
Wettstein (1957).Total carbohydrates content in leaves, stems and roots (% D. W.) N were determined 
according to Herbert et al. (1971).Nitrogen content in leaves, stems and roots (% D. W.) were determined by the 
modified micro-Kjeldahl method as described by Cottenie et al. (1982).Phosphorus content in leaves, stems and 
roots (% D.W.) was estimated using ammonium molybdate method according to Snell and Snell 
(1949).Potassium content in leaves, stems and roots (% D. W.). was measured in the digested solution by flame 
photometer according to Chapman and Pratt (1961). 

Statistical analysis: 

The data on vegetative growth were statistically analyzed according to Snedecor and Cochran (1980). 
Treatments means of all characters were compared by using L.S.D test at 0.05 level of significance.  

 
Results and Discussion 
 

Data presented in Table (1) indicat that all the treatments with the different biostimulants and growth 
regulators (except NAA) increased significantly the height of magnolia seedlings as compared with the control 
plants. After the first year the tallest seedling (21.50 cm) was obtained from the applications of BA at 10 ppm, 
as compared with the other treatment and the untreated plants (13.70cm). 

In the second year of all treatments used increased significantly the plant height as compared with 
the control plants (46.67 cm). Treating the seedlings with humic acid (2ml/l) gave the tallest seedlings 63.00. 
These results are seem accordance with those obtained by Abd El-Aziz (2007) on Codiaeum vargatum L. plants 
and Zaghloul et al. (2009) on Thuja orientalis L. seedlings.  

 In concern stem diameter of magnolia seedlings. In the first year, all treatments applied to 
magnolia seedlings significantly increased the thickness of stems in comparison with the the control plants. 
The data revealed that spraying the seedlings with humic acid, amino acid, BA at 10 ppm, algae, NAA 50 ppm 
,kinetin at 10 ppm and pormalin at 50 ppm resulted in thicker stems, 7.5, 7.5, 7.1, 6.8, 6.7, 6.7 and 6.7 
mm, respectively, as compared with the control plants which, produced 5.7 mm. in stem diameter. 
In the second year, the seedlings produced 10.1, 9.5, 9.4, 9.3, 9.1 and 9.1 mm stem diameter due to application 
of humic acid, amino acid, algae, kinetin, ethrel and promalin at 50 ppm, respectively, compared with the 
control plants, which produced 6.3 mm.These results are in agreement with those obtained by Zaghloul et al. 
(2009) on Thuja orientalis L. seedlings. On the other side, Staswick et al. (2005) and Lea and Irelond, 
(2006) concluded that amino acid enhanced vegetative growth and yield of many plant species.  
As shown in Table (1) the number of leaves/plant ,in the first year, all treatments significantly increased the 
formation of leaves of magnolia seedlings as compared with the control. The application of humic acid resulted 
in the greatest number of leaves / plant (12.0) compared with  the other treatments and the untreated plants. In 
the second year, it was found that all treatments (except NAA) significantly increased the number of 
leaves/plant. The greatest number of leaves (16.0) was obtained from the application of BA at 10 ppm the 
control plants formed 7.3 leaves/ plant after two years. 
As for the leaf area of magnolia seedlings data revealed that all treated seedlings had significantly larger leaves 
than the control in both years. In the first year, the application of amino acids resulted in the highest value of 
leaf area (69.53 cm2) as compared with the untreated plants which gave 23.63 cm2. In the second year a similar 
trend was observed.  
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Table 1. Effect of biostimulants and growth regulators on plant height, stem diameter,  number of leaves/plant and leaf area of Magnolia 
grandiflora L. plants during the first year (2006/2007) and second  year (2007/2008) 

Treatments year st1  year nd2 year st1 year nd2 
 Plant height (cm) Stem diameter (mm) 

Control 13.70 46.67 5.7 6.3 
Algae           2gm/1L 16.30 51.67 6.8 9.4 
Humic acids 2ml/1L 17.80 63.00 7.5 10.1 
Amino acids 2ml/1L 16.50 50.00 7.5 9.5 
GA3               50 ppm  19.20 53.70 7.1 8.3 
Ethrel           50 ppm 19.30 54.70 6.6 9.1 
BA                10 ppm 21.50 57.70 7.1 7.8 
Kinetin        10 ppm 19.70 54.36 6.7 9.3 
NAA            50 ppm 14.30 62.51 6.7 9.0 
Promalin     50 ppm 18.70 58.00 6.7 9.1 
LSD at 5 % 0.80 0.90 0.3 0.5 
 Number of leaves/plant Leaf area (cm²) 
Control 4.7 7.3 23.63 46.81 
Algae           2gm/1L 10.3 14.0 58.83 80.47 
Humic acids 2ml/1L 12.0 15.0 55.11 84.10 
Amino acids 2ml/1L 9.3 14.0 69.53 98.34 
GA3               50 ppm  8.0 10.3 35.16 67.79 
Ethrel           50 ppm 6.3 10.0 31.39 64.91 
BA                10 ppm 10.3 16.0 40.34 69.80 
Kinetin        10 ppm 9.7 12.3 46.59 76.02 
NAA            50 ppm 6.5 8.0 49.43 77.80 
Promalin     50 ppm 8.0 11.7 52.35 79.78 
LSD at 5 % 1.3 0.8 2.31 1.62 

 
In conclusion, amino acids treatment was the most effective for increasing the leaf area of magnolia 

seedlings as compared with the other treatments and the control. The positive effect of amino acids on plant may 
be due to the vital effect of these amino acids stimulation on the growth of plant cells. The positive effect of 
amino acids on growth was stated by Goss (1973) who indicated that amino acids can serve as a source of 
carbon and energy when carbohydrates become deficient in the plant's amino acids are determinate, releasing 
the ammonia and organic acid form which the amino acid was originally formed. The organic acids then enter 
the Kerb's cycle, to be broken down to release energy through respiration. Thon et al. (1981) pointed out that 
amino acids provide plant cells with an immediately available source of nitrogen, which generally can be taken 
by the cells more rapidly than inorganic nitrogen. 
The data presented in Table (2) reveal that the application of different biostimulants and growth regulators 
increased significantly the fresh and dry weights of leaves. It is clear that the application of algae, humic acid 
and amino acids, produced the greatest weights of leaves .These results agree with that obtained by Abd-El 
Maguid et al. (2004) on olive seedlings and Zaghloul et al. (2009) on Thuja orientalis L..  
The data show that the application of all the different biostimulants and growth regulators treatments had a 
significant effect on increasing fresh and dry weight of stems. Humic acid application resulted in the maximum 
value of stem fresh and dry weight , followed by algae and amino acid which produced a marked increased in 
stem fresh and dry  weight , respectively.  
Similar findings were reported by Zaghloul et al. (2009) on Thuja orientalis L. seedlings. Therefore, 
humic acid may be recommended for promoting plant growth. 
In addiotion,fresh and dry weight of roots of magnolia seedlings ,The data revealed that the application of 
humic acid, amino acid, algae, kinetin at 10 ppm, ethrel at 50 ppm,  NAA at 50 ppm, promalin at 50 ppm, GA3 
at 50 ppm and BA at 10 ppm resulted in (9.12, 7.84, 7.44, 6.84, 6.31, 6.22, 5.61, 5.19 and 4.47 gm) roots fresh 
weight, as compared with the untreated plants, which gave (3.69 gm) fresh weight of roots. 
 Concerning the effect of different stimulants and growth regulators on dry weight of roots, the data cleared 
that the effect of treatments had the same trend of fresh weight of roots. These results agree with Abd El-
Aziz et al. (2010) on Thuja orientalis L. seedlings . Addiotionaly,the data reveal that the application of 
different stimulants and growth regulators treatments increased significantly the root length compared with the 
control plants. These results agree with that obtained by Azza et al.,(2006), Zaghloul et al. (2009) on Thuja 
orientalis L. seedlings and  El-Quesni et al. (2007) on Cupressus sempervirens L. seedlings. 
Effect of chemical composition 
 

Data presented  in Table (3), show the effect of biostimulants and growth regulators treatments on 
the contents of chlorophyll a, b and carotenoids in the leaves of magnolia seedling. The results indicate 
that, seedlings treated with BA at 10 ppm, GA3 at 50 ppm and ethrel at 50 ppm showed the highest content 
of chlorophyll-a and pplication of GA3 50 ppm, BA 10 ppm and ethrel 50 ppm were the most effective 
treatments for increasing chlorophyll-b and carotenoids contents. Data in the same table show the 
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effect of biostimulants and growth regulators on the content of carbohydrates in the different parts of 
magnolia seedling. The results indicate that, the highest values of the carbohydrate content in the leaves were 
49.87, 47.10, 46.08, 42.25, 42.21 and 41.54 % of magnolia seedlings were recorded when seedlings were 
treated with amino acids, algae, humic acid, BA,NAA and GA,respectively, compared with control plants 
,wich produced 29.38%. The stem content of carbohydrates reached the highest value (49.06%) when 
seedlings were treated by kinetin at 10 ppm. The treatments of algae,GA3at 50ppm ,BA at 10 ppm and 
ethrel at 50 ppm also increased the content to 46.39,42.59,41.19 and 40.75% respectively, wheras, the 
control plants contained 29.38%. These results agree with that obtained by Azza et al.,(2006), Nahed et 
al., (2009) on Antirrhinum majus plants and Zaghloul et al.,(2009) on Thuja orientalis L. 
 

Table 2. Effect of biostimulants and growth regulators on fresh and dry weights of leaves, stems and roots (gm) and root length for Magnolia 

grandiflora L. seedlings after 24 months 

Treatments 

Freshweightof 
leaves 

Dry 
weightof 

leaves 

Fresh 
weighof 
stems 

Dry 
weight 

of 
stems 

Fresh 
weigh of 

roots 

Dry 
weight of 

roots 

Root 
length 

 (gm) (gm) (gm) (gm) (gm) (gm) (cm) 
Control 3.89 2.19 13.53 4.61 3.69 1.83 16.8 
Algae                 2gm/1L 21.54 9.37 36.36 17.50 7.44 3.48 24.3 
Humic acid      2ml/1L 20.90 8.52 38.06 18.94 9.12 4.38 27.0 
Amino acids     2ml/1L 20.28 8.42 35.77 16.98 7.84 3.56 23.3 
GA3                   50 ppm  12.40 5.00 20.63 8.55 5.19 2.35 21.0 
Ethrel               50 ppm 11.20 4.68 21.95 8.94 6.31 2.97 22.6 
BA                   10 ppm 19.20 7.54 20.77 8.87 4.47 2.05 21.6 
Kinetin            10 ppm 13.70 6.15 29.16 9.35 6.84 3.09 24.8 
NAA                50 ppm 6.08 3.46 23.51 9.08 6.22 2.71 22.3 
Promalin         50 ppm 13.90 6.12 20.19 8.28 5.61 2.63 21.3 
LSD at 5 % 0.95 0.59 1.01 0.58 0.51 0.24 0.72 

 
Table 3. Effect of biostimulants and growth regulators on the contents of chlorophyll-a, b and carotenoids (mg/gm F. W.) in the leaves and 

carbohydrates (% D. W.) in the different organs of  Magnolia grandiflora L. seedlings after 24 months. 

Treatments 

Chlorophylls content mg/gm F. W. Carbohydrates content % D. W. 

Chl. a Chl. b Carotenoids Leaves Stems Roots 

Control 0.53 0.30 0.43 29.38 29.38 15.79 
Algae              2gm/1L 1.08 0.58 0.90 47.10 46.39 26.49 
Humic acids   2ml/1L 0.84 0.45 0.68 46.08 30.88 40.57 
Amino acids   2ml/1L 0.70 0.44 0.59 49.87 33.76 29.60 
GA3                 50 ppm  1.21 0.77 1.09 41.54 42.59 52.69 
Ethrel            50 ppm 1.19 0.72 0.96 36.05 40.75 21.27 
BA                 10 ppm 1.22 0.74 1.07 42.25 41.19 42.49 
Kinetin          10 ppm 0.92 0.51 0.77 37.35 49.06 51.12 
NAA              50 ppm 1.05 0.64 0.93 42.21 35.39 26.30 
Promalin       50 ppm 1.02 0.56 0.85 36.77 35.38 29.30 

 
Minerals content 
 

The response of nitrogen content in the leaves, stems and roots of magnolia seedling to the different 
biostimulants and growth regulators are presented in Table (4).The results showed that, using algae and kinetin 
produced the highest N content in leaves (1.63 and 1.61 %, respectively). The lowest content (1.08  %) was 
recorded in control.The highest contents of stem N were determined in seedlings treated with algae (1.58 %) 
followed by humic acid (1.54 %) as compared with the other treatments and the control plants (0.97%). 

Also, the highest N content in the roots (1.34%)  was obtained when seedlings were treated with 
algae as compared with control plants (0.81 %). These results agree with those obtained by Abdel-Aziz et al 
(2011), who stated that the different concentrations of algae extract improved the content of N in leaves 
of Amaranthus tricolor plants. 

Concerning the effect of biostimulants and growth regulators on phosphorus content in leaves (% D. 
W.), is shown in Table (4), it is clear that treating magnolia seedlings with humic acid increased P content to 
0.26 %, whereas, the other treatments increased the P content (range of 0.19 to 0.23 %) as compared with the 
control (0.17 %).Concerning the effect of various treatmeants on P % in stems, the data in Table (4), indicate 
that the treatment with GA3 produced the greatest increased of phosphorus % in stems (0.26 %); followed by 
BA and amino acid which produced relatively high values of P (0.23 and 0.22 %, respectively). The highest 
phosphorus content in the roots was recorded in seedlings treated with algae and amino acid which gave 0.43 
and 0.40 %, respectively, followed by BA which gave 0.35 %. Generally, the P content of magnolia roots was 
relatively higher than that recorded in leaves or stem.Samelary, Zaghloul et al. (2009) on Thuja orientalis L. 
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seedlings, and Azza et al., (2011) on Codiaeum variegatum L.The response of potassium content in the leaves, 
stems and roots of magnolia seedling to the different biostimulants and growth regulators treatments are 
presented in Table (4). The results showed that, treating  plants with algae the highest K % content in leaves 
(1.75 %), followed by BA (1.65 %). Amino acid, GA3 and ethrel produced almost a similar effect on  K % 
content (1.55, 1.53 and 1.52 %, respectively).  
The highest content of potassium in stems was recorded when seedlings were treated with NAA (0.91 %), 
followed by promalin and algae which produced a remarkable increase in K % content (0.78 and 0.71 %, 
respectively) compared with untreated plants (0.55 %).The content of K in the roots, reached the highest value 
when plants were treated by promalin (1.09 %). The application of kinetin at 10 ppm , NAA at 50 ppm and 
ethrel at 50 ppm gave 1.02, 1.00 and 0.96 %, respectively, as compared with the control plants (0.64 %). 
These results agreed with those obtained by Hegab et al. (2005) who sprayed algae extract on orange trees, 
and found that it was effective on improving percentages of N, P and K in the leaves. Sakr (2001) on Iris plant 
found that the content of potassium was greatly increased with the treatments of promalin spraying. 
 
Table 4. Effect of biostimulants and growth regulators on the contents of nitrogen, phosphorus and potassium (% D. W.) in the 

different organs of  Magnolia grandiflora L. seedlings. (after 24 months) 

Treatments Leaves Stems Roots 

 Nitrogen (% D. W.) 
Control 1.08 0.97 0.81 
Algae           2gm/1L 1.63 1.58 1.34 
Humic acid  2ml/1L 1.51 1.54 1.24 
Amino acids 2ml/1L 1.36 1.35 1.08 
GA3              50 ppm  1.34 1.08 1.09 
Ethrel          50 ppm 1.24 1.18 1.18 
B A               10 ppm 1.13 1.21 1.13 
Kinetin        10 ppm 1.61 1.23 1.15 
NAA            50 ppm 1.45 1.25 1.21 
Promalin     50 ppm 1.45 1.31 1.22 

 Phosphorus (% D. W.) 
Control 0.17 0.16 0.22 
Algae           2gm/1L 0.22 0.18 0.43 
Humic acids 2ml/1L 0.26 0.17 0.26 
Amino acids 2ml/1L 0.23 0.22 0.40 
GA3              50 ppm  0.22 0.26 0.25 
Ethrel          50 ppm 0.22 0.18 0.23 
B A               10 ppm 0.19 0.23 0.35 
Kinetin        10 ppm 0.22 0.17 0.27 
NAA            50 ppm 0.21 0.19 0.24 
Promalin     50 ppm 0.23 0.20 0.30 
 Potassium (% D. W.) 
Control 1.20 0.55 0.64 
Algae           2gm/1L 1.75 0.71 0.80 
Humic acids 2ml/1L 1.33 0.65 0.65 
Amino acids 2ml/1L 1.55 0.61 0.94 
GA3              50 ppm  1.53 0.71 0.89 
Ethrel          50 ppm 1.52 0.64 0.96 
B A               10 ppm 1.65 0.66 0.83 
Kinetin        10 ppm 1.27 0.65 1.02 
NAA            50 ppm 1.47 0.91 1.00 
Promalin     50 ppm 1.37 0.78 1.09 
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