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ABSTRACT: This study was carried out in the Ornamental Plants 
Farm, Horticulture Department, Faculty of Agriculture, Ain Shams 
University, Cairo, Egypt.  Two individual experiments were done.
The first experiment aimed to study the effect of Phos root-x as newly 
rooting promoter at different rates (0, 0.5, 1, 1.5, 2, 2.5 and 3 cm3/l) on
rooting of the terminal cuttings of rosemary plants. This study was 
carried out on 20th of July during the two seasons of 2019 and 2020.
The experiment consisted of 7 treatments with 3 replicates, every 
replicate contained 3 cuttings per treatment. Data collected refer to 
that the 2.5 cm3/l of the newly rooting promotors were the best. 
Chemical analysis of terminal cutting refers to a decreasing in C/N 
ratio of terminal cuttings with increasing of Phos root-x 
concentrations. The second experiment was done on 25th of October in 
the same seasons, 2019 and 2020 for both terminal and middle
cuttings and treated with Phos root-x complex with or without IBA,
the treatments were 0, 1, 2, 3 cm3/l of Phos root-x with or without IBA 
at 0, 100, 500 ppm in combination. The experiment consisted of 24 
treatments; each treatment consisted of three replicates with 3 cuttings 
per replicate. Data showed that for all parameters the best types for 
rooting was terminal cuttings, and a higher concentration of phos root-
x favored better results especially with 3 cm3/l level. These results 
may be due to the higher concentrations of amino acids complex 
inside the newly rooting promotor compound (Phos root-x). 
 

Key words: rosemary, Rosmarinus officinalis L., amino acid, rooting, 
cuttings, IBA. 

 

INTRODUCTION 

Rosemary (Rosmarinus officinalis L.) 
belongs to Family Lamiaceae, it is an 
evergreen, perennial shrub that is native to 
Mediterranean region. Rosemary is used not 
only in perfumes and as food spice (Moss et 
al., 2003), but also in medicine (Miguel et 
al., 2007). The whole plant was reported to 
possess several medicinal properties like 
antiseptic, antispasmodic, carminative, anti-
nervine spasmodic, astringent and tonic 
(Grieve, 1984; Polumin and Huxley, 1987; 
Chakaravati and Raghuvanshi, 2005). It was 

also used as a natural antimicrobial and 
antifungal against Escherichia coli, 
Pseudomonus, Aspergillus, Staphylococcus 
or as an insecticide (Duke, 2001). Besides, it 
was reported that the leaves have high 
antioxidant activity attributed to its phenolic 
compounds (Singh and Guleria, 2013), 
therefore, rosemary extracts are used as a 
preservative in the food industry (Bozin et 
al., 2007). Propagation by cutting is 
relatively cheap method because it 
overcomes the difficulties of multiplying by 
seeds for rosemary plants (Elhaak et al., 
2015). Paradikovic et al. (2013) found that, 
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higher values of morphological properties 
such as plant height, number of leaves, fresh 
and dry weights of rosemary plants were 
recorded by using rooting powder 
“Rhizoopon 1” containing rooting powder 
auxin IBA at 0.5%. Karimi et al. (2014) 
concluded that, the summit cuttings of 
Tymus satureioides improved rooting ability 
to 91% using IBA at 500 ppm. Elhaak 
(2015) reported that soaking rosemary 
cutting in low concentrations of IBA 
especially at 5 ppm level continuously found 
to be effective in cutting rooting and vigor.  
Paulus et al. (2016) found that 2500 ppm of 
IBA resulted in higher percentage of rooted 
cuttings (98%) and favored the growth in 
height and accumulation of fresh and dry 
weights of above ground parts and roots, 
thus making more efficient rooting, enabling 
producer to obtain more developed seedlings 
in less time compared to the control 
treatment (0 ppm IBA) for rosemary plant. 
Massoud et al. (2017) concluded that using 
of natural products (minerals and amino acid 
compound) was better than IBA rooting 
auxin and resulted in enhancing rooting, 
vegetative growth and chemical constituents 
of rosemary cuttings. The application of 
auxin at 5 ppm IBA positively affected 
rosemary rooting of cuttings by 92% 
(Gudeva et al., 2017). Vasca-Zamfir et al. 
(2018) evaluate the impact of rhizogenic 
biostimulator Clonex gel treatments on 
rooting of rosemary cuttings and found that, 
the biostimulator increased rooting 
percentage of cuttings and increasing of total 
chlorophyll and in the leaves. Varban et al. 
(2018) found that the percentage of rosemary 
rooting cuttings was higher by using the 
mixed substrate  (peat + perlite) with or 
without Chryzotop (0.25% beta-indole 
butyric acid. Bahedh (2020) found that 
parsley extract can be used as natural rooting 
promoter for stem cuttings of some plants as 
a new method instead of plant growth 
regulators regardless it's chemical 
composition (the chemical analysis of 
parsley extract showed the presence of IAA, 
GA3, cytokinin, highly activity of 
antioxidant enzymes and several amino 

acids, including Tryptophan, Glutamic acid, 
Alanine, Valine, Tyrosine, Phenyl Alanine, 
Histidine, Ornithine, Arginine and other 
amino acids especially in the concentration 
of 2.5 g/l of parsley extract. The purpose of 
the research was to study the influence of the 
newly compound (Phos root X) on rooting 
potential of rosemary cutting with or without 
auxin (IBA) to stimulate roots of rosemary 
cuttings.  

MATERIALS AND METHODS 

Location and duration: 

The research was carried out during two 
successive seasons of 2019 and 2020 on 20th 
of July for the first experiment, and on 25th 
of October for the second one. Both 
experiments were conducted in the 
Ornamental Farm of the Horticulture 
Department, Faculty of Agriculture, Ain 
Shams University, Cairo, Egypt.  

Plant material preparation: 

Cuttings of rosemary stock mother plants 
in the ornamental farm about 15 cm in length 
for both terminal and medial type were used 
as plant materials.  

Culture procedures and treatments used: 

All cuttings were cultured in clay pots 
(25 cm in diameter) filled with sand:loam 
(1:1, v/v), every pot contained three cuttings. 
The terminal cuttings were treated with the 
cutting rooting promotor by irrigating pots 
with the solutions at the tested 
concentrations after culture immediately. For 
the first experiments (only terminal cuttings) 
the cuttings were treated with Phos root-X as 
follows:  

1. 0 level (control treatment). 

2. 0.5 cm3/l. 

3. 1.0 cm3/l.   

4. 1.5 cm3/l.  

5. 2.0 cm3/l.  

6. 2.5 cm3/l.  

7. 3 cm3/l.   
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Chemical constituents of Phos root-X is 
shown in Table (1). 

For the second experiment (terminal and 
medial cuttings were used) the treatments 
were as follows: 

The terminal cuttings were treated with:   

1. 0 ppm IBA+0 cm3/l of Phos root-x/pot.  

2. 100 ppm IBA+0 cm3/l of Phos root-x/pot. 

3. 500 ppm IBA+0 cm3/l of Phos root-x/pot. 

4. 0 ppm IBA+1 cm3/l Phos root-x/pot. 

5. 100 ppm IBA+1 cm3/l Phos root-x/pot. 

6. 500 ppm IBA+1 cm3/l Phos root-x/pot. 

7. 0 ppm IBA+2 cm3/l Phos root-x/pot. 

8. 100 ppm IBA+2 cm3/l Phos root-x/pot. 

9. 500 ppm IBA+2 cm3/l Phos root-x/pot. 

10. 0 ppm IBA+3 cm3/l Phos root-x/pot. 

11. 100 ppm IBA+3 cm3/l Phos root-x/pot. 

12. 500 ppm IBA+3 cm3/l Phos root-x/pot. 

The same treatments as mentioned above 
were done for middle cuttings of rosemary 
plants. 

Data recorded and statistical analysis: 

Rooting % of cuttings, survival % of 
cuttings, dry matter %, root number, root 
length (cm) fresh and dry weights (g), C/N 
ratio were recorded. Data were collected 
every week for one month for the first 
experiment, after one month one time for the 
second experiment. Experiment was settled 
in a complete randomized design. Data was 
subjected to one-way analysis of variance as 
described by Snedecor and Cochran (1989). 
The means were compared according to 
Duncan test (P≤0.05) to evaluate differences 
among means (Duncan, 1955). 

RESULTS AND DISCUSSION 

The first experiment: 

Data presented in Table (2) showed that, 
the dry matter % increased with the 
development of rooting in the third and 

 

Table 1. The constituents of Phos root-x. 
Components Values  Components Values  Components Values  
Aspartic Acid 1.52% Leucine  0.70% Proline 2.03% 
Therionine 1.06% Lysine 0.49% Phenylalanine 0.67% 
Serine 2.09% Hustidine 0.19% Tyrosine 0.22% 
Glutamic Acid 2.41% Valine 1.35% Argenine 1.50% 
Glycine 1.75% Isoleucine 0.62% Alanine 1.04% 
P2O5 20% N 3% Cu 0.3% 
* (w/v) % free Amino Acid Pram plant source. 
 
Table 2. Influence of Phos root-x on dry matter % of terminal cuttings of rosemary 

plants during rooting in two successive 2019 and 2020 seasons. 

Treatments 
Time 

First week Second week Third week Fourth week 
1st season 2nd season 1st season 2nd season 1st season 2nd season 1st season 2nd season 

1 38.06 a 39.28 ab 45.12 bc 45.39 c 53.76 a 48.64 ab 50.96 a 46.21 b 

2 39.67 a 45.75 a 49.80 b 46.22 c 41.70 a 66.07 a 54.30 a 50.50 ab 

3 38.96 a 43.91 a 47.44 bc 52.65 ab 59.22 a 51.24 ab 63.72 a 55.08 ab 

4 33.49 bc 31.30 c 56.63 a 49.62 bc 52.76 a 54.21 ab 53.91a 50.45 ab 

5 31.38 c 33.36 bc 42.72 c 54.79 a 50.59 a 49.02 ab 47.48 a 50.06 ab 

6 36.83 ab 33.18 bc 41.75 c 52.59 ab 48.75 a 48.11 b 45.66 a 48.09 b 

7 32.26 c 32.08 bc 57.94 a 50.09 a-c 53.55 a 54.77 ab 55,40 a 67.58 a 

Dissimilar letters designate the significance among means (p < 0.05) using Duncan’s multiple range test. 
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fourth harvest time, especially with 2 and 3 
cm3/l of Phos root-x treatments. 

Data in Table (3) showed that for all 
rooting parameters the best treatments were 
resulted from 2 and 2.5 cm3/l of Phos root-x 
(rooting promotor) compared to the other 
treatments. The data may be due to amino 
acids complex (Phos root-x new rooting 
promotor), these results were in harmony 
with Bahedh (2020) when using parsley 
extracts which contains some hormones and 
several amino acids. 

C/N ratio: 

Data in Fig. (1) showed a decreasing of 
C/N ratio with the increasing of Phos root-x 

concentration, this may be due to the 
increasing of total nitrogen with increasing 
of amino acids in Phos root-x amino acids 
complex. 

The second experiment: 

Dry matter of plantlet (%): 

Data in Table (4) showed that, the dry 
matter % in middle cuttings were better 
compared with terminal cuttings in both 
seasons of study. There were no significant 
differences between treatments inside both 
types of cuttings during first season, while in 
the second season, the highest value resulted 
from 100 ppm IBA plus 3 cm3/l of Phos 
root-x   inside  middle  cutting   and   100  IBA  

Table 3. Influence of Phos root-x treatments on rooting parameters of rosemary 
terminal cuttings during 2019 and 2020 seasons. 

Treatments 

 

Number of roots Length of roots (cm) Rooting percentage Survival percentage 
1st season 2nd season 1st season 2nd season 1st season 2nd season 1st season 2nd season 

1 1.00 c 1.00 cd 0.50 b 0.50 c 10.00 d 10.00 d 70.00 c 70 .00 c 

2 1.66 bc 1.66 b-d 0.50 b 0.56 c 30.00 c 30.00 c 70.00 c 70.00 c 

3 2.00 bc 2.00 bc 0.55 b 1.00 c 10.00 d 10.00 d 70.00 c 70.00 c 

4 4.33 ab 3.00 ab 1.16 b 1.98 b 60 .00b 60.00 b 80.00 b 80.00 b 

5 5.66 a 4.00 a 4.00 a 3.33 a 70.00 a 70.00 a 90.00 a 90.00 a 

6 6.66 a 4.00 a 2.63 a 3.40 a 70.00 a 70 .00 a 80.00 b 80.00 b 

7 2.00 bc 0.34 d 0.50 b 0.28 c 10.00 d 10.00 d 90 .00 a 90.00 a 

Dissimilar letters designate the significance among means (p < 0.05) using Duncan’s multiple range test. 

 

 
Fig. 1. Effect of Phos root-x treatments on C/N ratio of rosemary terminal cuttings. 
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only inside terminal cuttings. For the 
interaction between the two type of cuttings, 
the highest value was resulted with 100 ppm 
IBA only.  

Root number of plantlets:  

Data listed in Table (5) showed that the 
best type of cutting was the terminal for both 
seasons of the research. The highest value of 
root number was obtained with 3 cm3/l of 
Phos-root-x without IBA in middle cutting 
during first and second seasons and 3 cm3/l 
of Phos root-x without IBA and 3 cm3/l with 
500 IBA inside terminal cuttings during first 
and second seasons of the research. For the 
interaction, the best treatment was 3 cm3/l 
Phos root-x. 

Root length of plantlet:  

Data presented in Table (6) showed that 
for type of cuttings, terminal cuttings gave 
better values than middle ones. For both 
middle and terminal types of cuttings higher 
value with 3 cm3/l of Phos root-x plus 100 
ppm IBA during the two seasons. A higher 

value obtained with treatment 3 cm3/l of 
Phos root-x without IBA.  

Root fresh and dry weight of plantlet: 

Data in Tables (7 and 8) showed that the 
best type of cuttings for fresh and dry 
weights of roots was the terminal cuttings. 
For middle type of cutting Phos root-x at 3 
cm3/l plus 100 ppm of IBA gave the highest 
values in the two seasons of the research, 
while for terminal type, the highest values 
resulted from 3 cm3/l of Phos root-x plus 500 
ppm IBA.  

Survival percentage: 

Data presented in Table (9) showed that, 
the terminal cuttings were better than middle 
ones in survival % and treatment 3 cm3/l 
Phos root-x plus 500 ppm IBA gave the 
highest value.  

Rooting percentage:  

Data listed in Table (10) showed that the 
highest rooting values were obtained with 
terminal cuttings than the middle one’s type.  

Table 4. Influence of Phos root-x compound and/or IBA on dry matter % of rosemary 
middle and terminal cuttings during 2019 and 2020 seasons. 

Treatments 
1st season 2nd season 

Middle Terminal Mean Middle Terminal Mean 

1 49.5 a 85.0 a 67.2 BC 54.3 c-g 78.9ab 66.6 A 

2 54.9 a 89.0 a 71.9 AB 52.3 e-g 82.4 a 67.4 A 

3 52.2 a 70.4 a 61.3 BC 57.6 c-g 54.8 c-g 56.2 B-D 

4 47.0 a 56.3 a 51.7 C 48.6 fg 55.8 c-g 52.2 CD 

5 43.3 a 62.6 a 53.0 C 46.5 g 54.9 c-g 50.7 D 

6 57.1 a 66.0 a 61.5 BC 54.4 c-g 66.4 b-d 60.4 A-C 

7 55.5 a 56.5 a 56.0 BC 58.2 c-g 54.0 c-g 56.1 B-D 

8 74.5 a 101.8 a 88.1 A 63.8 c-e 54.0 c-g 58.9 A-D 

9 63.0 a 66.7 a 64.9 BC 60.5 c-f 53.3 d-g 56.9 B-D 

10 61.1 a 55.6 a 58.3 BC 60.0 c-f 49.2 fg 54.6 CD 

11 58.1 a 79.6 a 68.9 BC 66.9 bc 53.1 e-g 60.0 A-C 

12 69.4 a 54.1 a 61.8 BC 63.3 c-e 65.4 c-e 64.4 AB 

Mean 57.1 B 70.3 A  57.2 A 60.2 A  

Dissimilar letters designate the significance among means (p < 0.05) using Duncan’s multiple range test.  
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Table 5. Influence of Phos root-x compound and/or IBA on number of roots of 
rosemary middle and terminal cuttings during 2019 and 2020 seasons. 

Treatments 
1st season 2nd season 

Middle Terminal Mean Middle Terminal Mean 

1 1.00 i 1.00 i 1.00 D 1.13 i 1.13 i 1.13 D 

2 1.00 i 1.00 i 1.00 D 1.13 i 1.13 i 1.13 D 

3 1.00 i 7.33 a-c 4.17 BC 1.13 i 8.31 a-c 4.72 BC 

4 3.00 f-i 5.33 c-e 4.17 BC 3.40 f-i 6.04 c-e 4.72 BC 

5 1.00 i 7.67 ab 4.33 BC 1.13 i 8.69 ab 4.91 BC 

6 1.00 i 9.00 a 5.00 B 1.13 i 10.20 a 5.67 B 

7 4.00 d-g 6.00 b-d 5.00 B 4.53 d-g 6.80 b-d 5.67 B 

8 1.00 i 1.67 g-i 1.33 D 1.13 i 1.89 hi 1.51 D 

9 2.00 g-i 4.00 d-g 3.00 C 2.27 g-i 4.53 d-g 3.40 C 

10 5.33 c-e 9.00 a 7.17 A 6.04 c-e 10.20 a 8.12 A 

11 4.33 d-f 3.33 e-h 3.83 BC 4.91 d-f 3.78 e-h 4.34 BC 

12 1.33 hi 9.00 a 5.17 B 1.51 hi 10.20 a 5.85 C 

Mean 2.17 B 5.36 A  2.45 B 6.07 A  

Dissimilar letters designate the significance among means (p < 0.05) using Duncan’s multiple range test.  

 
Table 6. Influence of Phos root-x compound and/or IBA on root length of rosemary 

middle and terminal cuttings during 2019 and 2020 seasons. 

Treatments 
1st season 2nd season 

Middle Terminal Mean Middle Terminal Mean 

1 0.50 fg 0.50 fg 0.50 E 0.57 fg 0.57 fg 0.57 E 

2 0.50 fg 0.30 g 0.40 E 0.57 fg 0.34 g 0.45 E 

3 0.50 fg 3.00 b 1.75 CD 0.57 fg 3.40 b 1.98 CD 

4 1.03 ef 2.60 bc 1.82 CD 1.17 ef 2.95 bc 2.06 CD 

5 0.50 fg 3.00 b 1.75 CD 0.57 fg 3.40 b 1.98 CD 

6 0.50 fg 3.67 a 2.08 BC 0.57 fg 4.15 a 2.36 BC 

7 1.50 de 3.00 b 2.25 B 1.70 de 3.40 b 2.55 B 

8 0.50 fg 0.87 fg 0.68 E 0.57 fg 0.98 fg 0.77 E 

9 1.00 ef 2.07 cd 1.53 B 1.13 ef 2.34 cd 1.74 D 

10 2.53 bc 4.20 a 3.37 A 2.87 bc 4.76 a 3.81 A 

11 2.23 c 1.00 fg 1.62 D 2.53 c 1.13 ef 1.83 D 

12 0.83 fg 2.87 b 1.85 B-D 0.94 fg 3.25 fg 2.10 B-D 

Mean 1.01 B 2.26 A  1.15 B 2.56 A  

Dissimilar letters designate the significance among means (p < 0.05) using Duncan’s multiple range test.  
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Table 7. Influence of Phos root-x compound and/or IBA on root fresh weight of 
rosemary middle and terminal cuttings during 2019 and 2020 seasons. 

Treatments 
1st season 2nd season 

Middle Terminal Mean Middle Terminal Mean 

1 0.100 e 0.100 e 0.100 B 0.113 e 0.113 e 0.113 B 

2 0.100 e 0.097 e 0.098 B 0.113 e 0.110 e 0.111 B 

3 0.100 e 0.793 ab 0.447 A 0.113 e 0.899 ab 0.506 A 

4 0.310 de 0.630 b-d 0.470 A 0.351 de 0.714 b-d 0.533 A 

5 0.100 e 0.913 ab 0.507 A 0.113 e 1.035 a 0.574 A 

6 0.140 e 1.007 a 0.573 A 0.159 e 1.141 a 0.650 A 

7 0.410 c-e 0.833 ab 0.622 A 0.465 c-e 0.944 ab 0.704 A 

8 0.100 e 0.123 e 0.112 B 0.113 e 0.140 e 0.127 B 

9 0.200 e 0.620 b-d 0.410 A 0.227 e 0.702 b-d 0.465 A 

10 0.277 e 0.950 ab 0.613 A 0.313 e 1.076 ab 0.695 A 

11 0.693 a-c 0.180 e 0.437 A 0.786 a-c 0.204 e 0.495 A 

12 0.167 e 0.983 a 0.575 A 0.189 e 1.114 a 0.651 A 

Mean 0.225 B 0.603 A  0.255 B 0.683 A  

Dissimilar letters designate the significance among means (p < 0.05) using Duncan’s multiple range test.  

 
Table 8. Influence of Phos root-x compound and/or IBA on root dry weight of rosemary 

middle and terminal cuttings during 2019 and 2020 seasons. 

Treatments 
1st season 2nd season 

Middle Terminal Mean Middle Terminal Mean 

1 0.05 f 0.05 f 0.05 BC 0.06 f 0.06 f 0.06 C 

2 0.05 f 0.05 f 0.05 BC 0.06 f 0.05 f 0.05 C 

3 0.05 f 0.43 a-c 0.24 A 0.06 f 0.49 a 0.27 A 

4 0.19 c-f 0.38 a-d 0.28 A 0.22 e 0.43 a 0.32 A 

5 0.05 f 0.44 ab 0.24 A 0.06 f 0.49 a 0.28 A 

6 0.05 f 0.46 a 0.26 A 0.06 f 0.52 a 0.29 A 

7 0.20 b-f 0.35 a-d 0.27 A 0.23 e 0.39 d 0.31 A 

8 0.05 f 0.03 f 0.04 C 0.06 f 0.04 f 0.05 C 

9 0.10 ef 0.34 a-e 0.22 AB 0.11 e 0.39 d 0.25 AB 

10 0.14 d-f 0.52 a 0.33 A 0.16 e 0.59 a 0.37 A 

11 0.39 a-c 0.01 f 0.20 A-C 0.45 a 0.01 g 0.23 AB 

12 0.08 f 0.55 a 0.32 A 0.09 f 0.62 a 0.36 A 

Mean 0.12 B 0.30 A  0.13 B 0.34 A  

Dissimilar letters designate the significance among means (p < 0.05) using Duncan’s multiple range test.  
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Table 9. Influence of Phos root-x compound and/or IBA on survival percentage of 
rosemary middle and terminal cuttings during 2019 and 2020 seasons. 

Treatments 
1st season 2nd season 

Middle Terminal Mean Middle Terminal Mean 

1 71.0 e 64.0 f 67.5 H 62.0 f 52.0 g 57.0 I 

2 42.7 h 52.7 g 47.7 J 52.0 g 82.0 d 67.0 G 

3 32.0 i 71.0 e 51.5 I 12.0 h 92.0 c 52.0 J 

4 93.7 b 93.0 bc 93.3 B 72.0 e 100.0 a 86.0 C 

5 83.0 d 92.0 bc 87.5 D 62.0 f 62.0 f 62.0 H 

6 21.3 j 82.0 d 51.7 I 62.0 f 98.0 b 80.0 E 

7 98.0 a 98.0 a 98.0 A 82.0 d 98.0 b 90.0 B 

8 41.0 h 33.0 i 37.0 K 62.0 f 98.0 b 80.0 E 

9 71.0 e 98.0 a 84.5 E 62.0 f 98.0 b 80.0 E 

10 83.0 d 98.0 a 90.5 C 72.0 e 98.0 b 85.0 D 

11 83.0 d 71.3 e 77.2 G 52.0 g 92.0 c 72.0 F 

12 71.0 e 91.0 c 81.0 F 100.0 a 98.0 b 99.0 A 

Mean 65.9 B 78.7 A  62.7 B 89.0 A  

Dissimilar letters designate the significance among means (p < 0.05) using Duncan’s multiple range test.  

 
Table 10. Influence of Phos root-x compound and/or IBA on rooting percentage of 

rosemary middle and terminal cuttings during 2019 and 2020 seasons. 

Treatments 
1st season 2nd season 

Middle Terminal Mean Middle Terminal Mean 

1 32.7 f 12.3 h 22.5 E 42.0 g 12.0 i 27.0 G 

2 12.3 h 22.0 g 17.2 F 12.0 i 12.0 i  12.0 I 

3 12.3 h 72.7 b 42.5 C 12.0 i 82.0 c 47.0 C 

4 22.3 g 72.7 b 47.5 B 12.0 i 82.0 c 47.0 C 

5 12.3 h 82.7 a 47.5 B 12.0 i 22.0 h 17.0 H 

6 12.3 h 61.3 c 36.8 D 12.0 i 52.0 f 32.0 F 

7 32.7 f 51.7 d 42.2 C 12.0 i 72.0 d 42.0 D 

8 12.3 h 32.7 f 22.5 E 12.0 i 62.0 e 37.0 E 

9 12.3 h 32.7 f 22.5 E 12.0 i 62.0 e 37.0 E 

10 41.0 e 61.3 c 51.2 A 12.0 i 92.0 b 52.0 B 

11 51.7 d 32.7 f 42.2 C 12.0 i 98.0 a 55.0 A 

12 22.0 g 82.7 a 52.3 A 12.0 i 62.0 e 37.0 E 

Mean 23.0 B 51.4 A  14.5 B 59.2 A  

Dissimilar letters designate the significance among means (p < 0.05) using Duncan’s multiple range test.  
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A higher rooting % values obtained with 
Phos root-x 3 cm3/l plus 100 ppm of IBA. 

It could be concluded that for all rooting 
parameter, the best types for rooting was the 
terminal type, and the higher concentrations 
of Phos root-x favored for better results 
especially with 3 cm3/l level. These results 
may be due to the higher concentrations of 
amino acids inside the new rooting promoter 
Phos root-x, these results were in harmony 
with the results obtained with Bahedh (2020) 
when using parsley extracts as a new growth 
regulator for rooting of the rosemary 
cuttings. It could be concluded that for all 
rooting parameter, the best types for rooting 
was the terminal type, this may be due to 
internal plant hormones such as auxin and 
other cofactors which are concentrated on 
plant apex where meristematic cells abound 
(Hartmann et al., 2002) and were more 
actively dividing cells which could be easily 
influenced by the hormonal treatment (Raji 
and Mohamed, 2012). The higher 
concentrations of Phoos root-x favored for 
better results especially with 3 cm3/l level, 
these results may be due to the higher 
concentrations of amino acids inside the new 
rooting promoter Phos root-x. The results  
obtained were in harmony with the results 
obtained by (Bahedh, 2020) when using 
parsley extracts as a new growth regulator 
for rooting of the rosemary cuttings, the 
plant extract can be used as natural rooting 
promoter for stem cuttings of some plants as 
a new method instead of plant growth 
regulators regardless it's chemical 
composition (the chemical analysis of 
parsley extract showed the presence of IAA, 
GA3, cytokinin, highly activity of 
antioxidant enzymes and several amino 
acids, including tryptophan, glutamic acid, 
alanine, valine, tyrosine, phenyl alanine, 
histidine, ornithine, arginine and other amino 
acids) especially in the concentration of 2.5 
g/l of parsley extract. These compounds 
enhance uptake of macro and microelements 
and their translocation within plants also 
increase the respiration rate and root growth, 
photosynthesis, and other metabolic 
processes (Dunsin et al., 2016). 
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بيوتيريك على تجذير  ال حمض إندول استخدامبدون  أو استخدامروت) مع   تأثير منشط التجذير (فوس
  العقل الطرفية والوسطية لنبات الحصالبان

  

 **إمام كمال، عمر نبيل *محمود رمضان هويدى ، محمد *الشينعرفة  فوزي فوزي

  ، مصرشمس جامعة عين، ة الزراعةكلي ،سم البساتينق   *
  مصر ، معة بنى سويفاج، كلية الزراعة، بساتينقسم ال **

  

موسمي  الدراسة  هذهأجريت   لبانعلى    ٢٠٢٠و    ٢٠١٩  خالل  الحصا  نبات  التجربة   ،تجربتين  يف  عقل  إجراء  تم 
جامعة عين  ،  راعةكلية الز  ،البساتين قسم    ،مزرعة الزينةب  وذلك  ،أكتوبر  ٢٥، بينما تم اجراء الثانية في يوليو  ٢٠  في  االولى
الطرفية    جربةالت  اجريت   .مصر  ،القاهرة،  شمس العقل  على  زراعتهااالولى  تم  سم    ٢٥  قطرها  فخارية  أصص  في   التي 

ً ١:١(  لمور  بطميمملوءة    ٢٫٥،    ٢،    ١٫٥،    ١  ،  ٠٫٥  ،  صفر  ) بتركيزاتثم عوملت بمنشط التجذير (فوس روت  )، حجما
. تم زراعة العقل يةعقل طرف  ٣  تحتوي على  ررةمكرارات وكل مك  ٣معامالت كل معاملة تتكون من    ٧  في لتر  /٣سم  ٣و

السابقة المختلفة  بالمعامالت  وريها  أفض  .الطرفية  أن  البيانات  للأوضحت  بالنسبة  النتائج  عليهاتجذير  ل  الحصول  مع   تم 
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(  استخدام التجذير  روتفمنشط  بتركيز  وس  حيث  /٣سم  ٢٫٥و  ٢)  زيادةأد لتر  إلى  الجذور  ى  وطول  وعدد  التجذير   . نسبة 
الكيماوويش التحليل  ا  يير  النيتروجين  للعقل  الى  الكربوهيدرات  نسبة  أن  التجذير   تقللطرفية  منشط  تركيز  ازدياد  مع 

  طرهاأصص فخارية ق  في  زراعتهاو  الطرفية والوسطية  العقل    على  تم اجرائهافقد  لتجربة الثانية  فيما يتعلق با المستخدم.
ً ،  ١:١(   والرمل  يمملوءة بالطمسم    ٢٥   ٥٠٠و  ١٠٠،    صفربيوتريك بتركيزات  ال  حمض   ندولبمركب أ  تهاعاملم  تمو  )حجما

فوس روت) بتركيزات  جذير ( المعامالت بمركب منشط الت  ريدقيقة ثم تم    ١المليون بالغمس السريع للعقل لمدة    في جزء  
كل معاملة    لة اممع  ٢٤بيوتريك وتحتوى هذه التجربة على  ال  حمضدول  توليفة مع ان  فيلتر وذلك  /٣مس  ٣و  ٢،    ١،    صفر
تم  ويشير ملخص النتائج أن أفضل النتائج بالنسبة لهذه التجربة    .عقل  ٣مكرارات وكل مكررة تحتوى على    ٣ن من  تتكو

عليها التج  الحصول  منشط  مركب  إستخدام  روت)مع  (فوس  األ  ذير  تركيز  على  أوسم    ٣خص  مع  لتر  توليفة وبد   لكل  ن 
 . بيوتيريك السابقة الذكرال حمضاندول 

 


