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Abstract 

    The present study was conducted during two successive 

seasons of 2020 and 2021 to determine the effect of some pre- 

germination treatments on germination and seedling growth of 

Tamarindus indica and Melia azedarach. In this study, seeds of 

the two species were subjected to seven treatments i.e. soaking 

seeds in GA3 at 1000, 2000 and 3000 ppm for 24 h.;  immersing 

seeds in concentrated sulphuric acid for 10 and 20 min.; seed 

scarification by steel file and untreated (control) seeds. Seeds 

were sown in poly ethylene pots (25 x 30 cm) under normal 

environmental condition for germination. The highest 

germination percentage was recorded in seeds of the two 

species treated by mechanical scarification, followed by 

immersion in concentrated sulphuric acid (98%) for 20 and 10 

minutes. Meanwhile, the lowest values of germination 

percentage were obtained with the control, followed by soaking 

seeds in GA3 at 1000 ppm compared to other treatments. 

Mechanical scarification, followed by concentrated H2SO4 for 

20 and 10 min. led to highly significant reduction in time to 

attain 50% germination as well as the highest values of vigor 

index for the tested species in the 1st and 2nd seasons compared 

to other treatments. Also, the results showed that the pre-

germination treatments have a significant effect on the growth 

performance (shoot and root length, number of leaves, fresh and 

dry weight of shoots and roots as well as chlorophyll content) of 

M. azedarach and T. indica. The highest values of the growth 

parameters were obtained from applying scarification and 

concentrated sulphuric acid for 20 and 10 min., respectively. 

The study recommended mechanical scarification and sulphuric 

acid for 20 minutes for the best seed germination and seedling 

growth of these tree species.  
Keywords: Melia azedarach, Tamarindus indica, pre- germination 

treatments, seedling characteristics. 
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INTRODUCTION 

 Melia azedarach L., belongs to 

Meliaceae family, it is highly valuable tree 

species due to its multipurpose importance and 

as a tree for agro forestry and urban forestry 

(Sujatha and Manjappa, 2015). The wood is 

extensively used for small boxes, sporting 

requisites, musical instruments, furniture, 

veneer and plywood. Also, It is a good fuel 

wood species and a profitable tree for saw and 

shuttle making (Salim Azad et al., 2010). 

However, a uniform germination of seed with 

good vigor is necessary for the production of 

seedlings for any successful domestication and 

large scale afforestation programme. Applying 

of different pre-germination treatments which 

are designed to reduce the dormancy related to 

hard seed coat has been found to be effective 

for many tree species (Murugesh, 2011; Anand 

et al., 2012). The main difficulty of 

establishing M. azedarach is its poor seed 

germination (Salim et al., 2010). In addition, 

seeds of M. azedarach have hard seed coat and 

pre seed treatments helps in breaking the 

physical dormancy (Wulandini and Widyani, 

2007; Sujatha and Manjappa, 2015).  Tamarind 

tree (Tamarindus indica L.: Leguminosae) is a 

tropical fruit tree native to the tropical Africa 

and reported to be underutilized worldwide.  It 

is an arboreal plant, diffused as an important 

food source, wood and medicinal values, today 

only few stands of the species remained due to 

over exploitation without proper management 

and effective forest laws (Maiguru et al., 

2020). Previous studies have pointed out that 

the fruits of tamarind have pharmacological 

and nutraceutical properties, among these anti-

inflammatory and analgesic actions, and they 

are effective in the treatment of headaches and 

stress symptoms (Souza et al., 2010; Suralkar, 

2012). Also, tamarind tree is one of the 

ornamental trees that can be grown in 

neighboring roads in addition to protecting the 

environment. Tamarind has valuable wood that 

is used in the manufacture of furniture, various 

agricultural tools, hammers and others (Coates-

Palgrave, 1988). Leguminosae is a well-known 

family for seeds in which dormancy is imposed 

by a seed coat which prevents imbibition 

(Rolston, 1978; El- Keltawy et al., 2010). In 

the majority of legume seeds: dormancy is 

overcoming by the chemical and mechanical 

scarification treatments (Nakamura, 1962; 

Rolston, 1978; El- Keltawy et al., 2010). On 

the other hand, various compounds which are 

known to stimulate seed germination had no 

effect on tamarind as NaOH and ethanol (El- 

Keltawy et al., 2010). Tamarind seeds begin to 

germinate about 13 days after sowing but may 

take a month to complete germination. The 

main disadvantage of seed propagation is that 

freshly harvested seeds of tamarind exhibit 

poor germination percentage even if exposed 

to favorable conditions of germination owing 

to seed dormancy. It may be due to 

morphological factor such as hard, thick testa 

or due to incorrect storage or handling 

(Vasantha et al., 2014). Thus, it is necessary to 

use efficient pre-germination treatments to 

overcome seed dormancy, in order to provide a 

high germination percentage (Baskin and 

Baskin, 2014). The overcoming of 

integumentary dormancy by physical and 

chemical methods has been evaluated in 

tamarind seeds. In a study by Maiguru et al. 

(2020) on tamarind seed, mechanical 

scarification showed complete germination 

after 8 days and resulted in highest 

germination percentage followed by 

concentrated H2SO4 which led to complete 

germination within 10 days and the least was 

soaking seeds in hot water. Therefore, the 

present study was carried out to explore the 

most suitable pre- sowing treatments on 

germination and seedling growth of Melia 

azedarach and Tamarindus indica seeds. 
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MATERIALS AND METHODS 

 Seeds  of Tamarindus indica L. were 

obtained from Aswan Medicinal Market, 

Aswan, Egypt. Whereas, seeds of Melia 

azedarach L. were collected from healthy trees 

grown in Qena Governorate. The experiment 

was  conducted at Al-Marashda Agricultural 

Research Station, Qena, ARC, Egypt (26° 9' N, 

32° 42'  E) during 15
th

 February to 15
th

 

September of 2020 and 2021 seasons. The 

growing medium was sandy soil: clay (1:1 v/ 

v) and the physical and chemical properties of 

these growing medium according to Page et al. 

(1982) are shown in (Table 1).  

The treatments 

In both seasons, seven treatments were applied 

for the two species seeds i.e. untreated seeds 

(control); soaking seeds in GA3 at 1000, 2000 

and 3000 ppm for 24 h.;  immersing seeds in 

concentrated sulphuric acid for 10 and 20 min. 

with no burning as well as seed scarification by 

steel file. Treated seeds were sown in the 

prepared growing medium. The experiment 

was arranged in completely randomized design 

with three replicates. There were 7 treatments 

for each species, and each treatment was 

represented by 30 seeds. Ten seeds per pot (25 

x 30 cm) had been disinfected by a fungicide 

and irrigated daily. In addition, all other 

cultural practices were completed according to 

the requirements of nursery.  

Recorded data 

Germination percentage (G%) was measured 

as : G%= number of seedlings emerged/ total 

number of seeds planted x 100. Mean 

germination rate was recorded as number of 

days to attain 50% of total germination 

according to Odetola (1987). The different 

growth parameters were evaluated after three 

months from the date of seed sowing. The 

vigor index was calculated by the equation 

given by Akhasta et al. (2014): Vigour index 

(cm) = mean seedling length x germination 

percentage. For seedling growth, the following 

parameters were measured:  root and shoot 

length (cm), number of leaves as well as fresh 

and dry weight of shoots and roots (g). Total 

chlorophyll content (mg/g FW) was calculated 

by the protocol designed by Arnon (1949). The 

collected data on the different parameters were 

tabulated for statistical analysis. However, the 

means were compared by using the least 

significant difference test (L.S.D.) at 5% level 

according to Snedecor and Cochran (1980). 

RESULTS AND DISCUSSIONS 

Germination characteristics  

 The effect of pre- sowing treatments on 

germination parameters of T. indica and M. 

azedarach seeds were tabulated in Table (2). 

The means of these parameters were 

significantly differed by the pre- sowing 

treatments for the two species in the 1
st
 and 2

nd
 

seasons. Mechanical scarification treatment 

was the best method for germination 

improvement which gave 92 and 84.7 % in the 

mean of seasons for T. indica and M. 

azedarach, respectively.  Also, acid 

scarification for 20 minutes showed 88.0 and 

82.8 % germination in the mean of both 

seasons for T. indica and M. azedarach, 

respectively.  The lowest values (62.2 and 44.6 

%) of germination in the mean of seasons were 

noticed with the control for T. indica and M. 

azedarach, respectively. In addition, the 

obtained results in this table revealed that 

using mechanical scarification by steel file 

followed by,  seed immersing for 20 min. in 

concentrated sulphuric acid led to highly 

significant reduction in time to attain 50% 

germination as well as the highest values of 

vigor index for the tested species in the 1
st
 and 

2
nd

 seasons compared to other treatments. This 

result may be due to facilitating the water 

penetration to the seed embryo that speeds up 

germination and thus reducing days to attain 

50% germination and producing stronger 

seedlings compared to other treatments. The 

obtained results agreed with those of 

Gonzalez- Melero et al. (1997) and Sujatha 
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and  Manjappa (2015).  Ahmad et al. (2015) 

stated that nicking for Acacia modesta; acid 

scarification for 15 minutes for Albizzia 

lebbeck;  nicking and acid scarification for 30 

minutes for Cassia fistula, and nicking for 

Leucaena leucocephala seeds are 

recommended for improving percentage and 

speed of the germination. On the other hand, 

Nourmohammadi et al. (2019) on Gleditsia 

caspica found that sulfuric acid treatments 

have the best potential to break seed dormancy 

and produce high-quality seedlings.   

Growth characteristics  

 The effect of pre sowing treatments on 

the growth parameters of T. indica and M. 

azedarach seeds was tabulated in Tables (3 

and 4). Data presented in these tables showed 

that the most effective treatment was  

mechanical scarification, followed by 

concentrated sulphuric acid at 10 and 20 min. 

for both tree species compared to other 

treatments. However, scarification treatment 

had the highest values of shoot and root length, 

number of leaves/ seedling and fresh and dry 

weights of shoot and root compared to other 

treatments. The lowest values of these 

characters were recorded with untreated seeds, 

followed by soaking seeds in gibberellic acid 

at 1000 or 2000 ppm for 24 h. compared to 

other treatments.  The findings of Maximous 

(1998) and Gomaa (1998); supported our 

results. Scarification seeds of Acacia 

auriculiformis brought about the highest 

germination percentages and the highest values 

for seedling growth compared to that of the 

control (Olatunji et al., 2012).  The stimulatory 

and positive effects of scarification on 

germination as well as growth traits had been 

reported for some tree species of the Fabaceae 

as Tamarindus indica (Muhammad and 

Amusa, 2003), Prosopis juliflora (Zare et al. 

2011), Centrosema pubescens (Rusdy, 2015) 

and Gleditsia caspica (Nourmohammadi et al., 

2019). The pre-germination methods of 

mechanical scarification positively influenced 

the growth and quality of T. indica seedlings 

(Gomes and de Sá, 2019). 

Total chlorophyll content 

Data obtained on the effect of some pre sowing  

treatments on chlorophyll content in the leaves 

of T. indica and M. azedarach are shown in 

Table (5).  The highest values of total 

chlorophyll content were recorded in both 

species treated with mechanical scarification. 

Similar the control, followed by soaking seeds 

in GA3 at the rate of 1000 ppm treatments 

resulted in the lowest content of chlorophyll. 

Wani and Singh (2018) found that all 

treatments proved successful in stimulating the 

rate of early growth in Terminalia arjuna 

compared to control.  

Depending upon the different treatment 

sources, the enhancement of germination, 

growth along with plant metabolites and 

overcoming all the barriers including 

dormancy could be employed for improving 

the quality of planting stock of T. arjuna. They 

added that the increase in the chlorophyll 

content can cause increase in the total yield of 

Terminalia arjuna. Marcu et al. (2013) pointed 

out that the chlorophyll content of the leaf is a 

good indicator of the photosynthesis which is 

of special significance for precision forestry. 

Earlier germination when applied pre- sowing 

treatments as scarification and concentrated 

sulphuric acid may be the reason to increase of 

all growth seedling parameters and chemical 

characters (Kumar, 2016 and El-Bably and 

Rashed, 2018).  In conclusion,  under natural 

conditions, Tamarindus indica and Melia 

azedarach seeds take a long period of time to 

germinate because of the hard seed coat, which 

creates dormancy and slows down germination 

process. Our results revealed that treating 

seeds with mechanical scarification, followed 

by immersion in concentrated sulphuric acid 

for 20 or 10 minutes gave better germination 

and growth characteristics. Therefore, these 

pre- sowing treatments are very essential in 

breaking seed dormancy and hastening 

germination of T. indica and M. azedarach.  
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Table (1): Chemical analysis of the used media (clay and sandy soil) for germination and growth of T. indica and M. 

azedarach seeds. 

 

Soil type 

E.C.  

(m.mohs/cm3) 
pH P2O5% 

Anion (meq/L.) Cation (meq/L.) 

HCO3
- Cl- SO4

- Ca++ Mg++ K+ 

Clay 1.34 7.83 0.19 4.26 16.61 4.28 26.47 8.43 6.04 

Sand 1.82 7.45 0.11 6.43 21.07 3.33 4.28 3.56 5.26 

Table (2): Effect of some pre- germination treatments on germination percentage (G%), mean germination rate 

(MGR) (days) and vigor index (VI) (cm) of Tamarindus indica and Melia azedarach seeds during 2020 and 2021 

seasons.   

 

Treatments 

T. indica 

G % MGR (day) VI (cm) 

1st season 2nd season Mean 1st season 2nd season Mean 1st season 2nd season Mean 

Control 60.6 63.8 62.2 12.2 12.3 12.3 1898.2 2082.9 1990.6 

GA3 1000 ppm 64.2 66.0 65.1 11.7 11.2 11.5 2322.3 2485.7 2404.0 

GA3 2000 ppm 67.6 68.1 67.9 10.6 10.8 10.7 2620.2 2773.3 2696.8 

GA3 3000 ppm 74.8 73.4 74.1 9.3 9.8 9.6 3105.6 3194.2 3149.9 

H2SO4 10 min. 87.2 85.2 86.2 7.9 8.6 8.3 3942.9 3968.5 3955.7 

H2SO4 20 min. 88.5 87.5 88.0 7.3 7.5 7.4 4240.8 4335.7 4288.3 

Scarification 92.3 91.7 92.0 6.4 6.7 6.6 4933.8 5082.9 5008.4 

Mean 76.5 76.1  9.4 9.6  3294.8 3417.6  

LSD 5% 1.70 2.32  0.43 0.64  109.31 121.90  

M. azedarach 

Control 45.5 43.7 44.6 14.3 14.2 14.3 1315.6 1327.4 1321.5 

GA3 1000 ppm 53.9 54.9 54.4 13.2 13.5 13.4 1770.2 1908.9 1839.6 

GA3 2000 ppm 61.7 62.6 62.2 12.0 12.3 12.2 2192.5 2333.8 2363.2 

GA3 3000 ppm 67.4 67.0 67.2 11.0 11.4 11.2 2517.3 2639.4 2578.4 

H2SO4 10 min. 82.1 80.2 81.2 9.4 10.4 9.9 3350.5 3303.4 3327.0 

H2SO4 20 min. 83.5 82.1 82.8 8.4 9.0 8.7 3596.0 3635.6 3615.8 

Scarification 85.9 83.4 84.7 7.7 7.9 7.8 4066.4 4026.7 4046.6 

Mean 68.6 67.7  10.9 11.3  2686.9 2686.9  

LSD 5% 1.60 1.71  0.83 0.72  107.13 100.11  

Table (3): Effect of some pre- germination treatments on shoot and root length (cm) and No. of leaves/ seedling of 

Tamarindus indica and Melia azedarach seedlings during 2020 and 2021 seasons.   

 

Treatments 

T. indica 

Shoot length (cm) Root length (cm) No. of leaves/ seedling 

1st season 2nd season Mean 1st season 2nd season Mean 1st season 2nd season Mean 

Control 20.0 20.4 20.2 11.3 12.3 11.8 11.5 11.0 11.3 

GA3 1000 ppm 23.5 24.2 23.9 12.7 13.4 13.1 13.4 12.5 13.0 

GA3 2000 ppm 25.2 26.1 25.7 13.5 14.6 14.1 14.8 13.7 14.3 

GA3 3000 ppm 26.8 27.7 27.3 14.7 15.8 15.3 16.3 15.4 15.9 

H2SO4 10 min. 27.6 28.4 28.0 17.6 18.2 17.9 17.5 15.9 16.7 

H2SO4 20 min. 29.4 30.2 29.8 18.5 19.3 18.9 18.4 18.1 18.3 

Scarification 31.6 32.8 32.2 21.9 22.6 22.3 21.0 21.8 21.4 

Mean 26.3 27.1  15.8 16.6  16.1 15.5  

LSD 5% 0.71 27.10  0.63 0.42  0.64 0.43  

M. azedarach 

Control 17.9 18.8 14.4 11.0 11.6 11.3 8.7 7.5 8.1 

GA3 1000 ppm 20.5 21.3 20.9 12.3 13.5 12.9 9.9 8.9 9.4 

GA3 2000 ppm 22.2 22.8 22.5 13.4 14.5 14.0 11.0 10.4 10.7 

GA3 3000 ppm 23.2 23.8 23.5 14.1 15.5 14.8 13.0 11.5 12.3 

H2SO4 10 min. 24.0 24.6 24.3 16.8 16.6 16.7 14.3 12.6 13.6 

H2SO4 20 min. 25.5 25.8 25.7 17.6 18.5 18.1 14.9 13.6 14.3 

Scarification 26.6 26.7 26.7 20.7 21.5 21.1 15.5 15.0 15.3 

Mean 22.9 23.4  15.1 16.0  12.5 11.4  

LSD 5% 0.89 0.59  0.50 0.64  0.48 0.62  
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Table (4): Effect of some pre- germination treatments on shoot fresh and dry weight and root fresh and dry weight 

(g) of Tamarindus indica and Melia azedarach seedlings during 2020 and 2021 seasons.   

 

 

Treatments 

T. indica 

Shoot fresh weight (g) Shoot dry weight (g) Root fresh weight (g) Root dry weight (g) 

1st 

season 

2nd 

season 
Mean 

1st 

season 

2nd 

season 
Mean 

1st 

season 

2nd 

season 
Mean 

1st 

season 

2nd 

season 
Mean 

Control 7.5 7.7 7.6 2.6 2.8 2.7 4.7 4.5 4.6 2.3 2.2 2.3 

GA3 1000 ppm 8.6 8.3 8.5 2.8 3.2 3.0 5.4 5.2 5.3 2.5 2.3 2.4 

GA3 2000 ppm 9.3 9.4 9.4 3.5 3.7 3.6 5.9 5.9 5.9 2.8 2.9 2.9 

GA3 3000 ppm 10.4 10.5 10.5 3.8 3.9 3.9 6.7 6.7 6.7 3.3 3.3 3.3 

H2SO4 10 min. 11.6 11.4 11.5 4.3 4.3 4.3 7.7 7.5 7.6 3.6 3.5 3.6 

H2SO4 20 min. 12.4 12.6 12.5 4.6 4.7 4.7 8.5 8.2 8.4 3.9 4.0 4.0 

Scarification 13.0 13.3 13.2 4.8 5.2 5.0 9.0 9.1 9.1 4.4 4.5 4.5 

Mean 10.4 10.5  3.8 4.0  6.8 6.7  3.3 3.3  

LSD 5% 0.51 0.52  0.33 0.30  0.42 0.43  0.20 0.22  

M. azedarach 

Control 6.0 5.3 5.7 1.8 1.6 1.7 3.7 3.5 3.6 1.3 1.4 1.4 

GA3 1000 ppm 6.7 6.4 6.6 2.3 1.8 2.1 4.3 3.9 4.1 1.5 1.6 1.6 

GA3 2000 ppm 7.5 7.1 7.4 2.5 2.4 2.5 5.1 4.3 4.7 1.9 1.8 1.9 

GA3 3000 ppm 8.5 7.7 8.1 2.8 2.7 2.8 5.7 4.7 5.2 2.3 2.2 2.3 

H2SO4 10 min. 9.1 8.4 8.8 3.2 3.3 3.3 6.2 5.4 5.8 2.6 2.4 2.5 

H2SO4 20 min. 9.7 9.2 9.5 3.6 3.6 3.6 6.7 6.4 6.6 2.8 2.8 2.8 

Scarification 10.2 10.3 10.3 3.8 3.7 3.8 7.1 6.6 6.9 3.2 3.2 3.2 

Mean 8.3 7.8  2.9 2.7  5.5 5.0  2.2 2.2  

LSD 5% 0.32 0.35  0.20 0.26  0.29 0.30  0.18 0.24  

Table (5): Effect of some pre- germination treatments on total chlorophyll in leaves of Tamarindus indica and Melia 

azedarach seedlings during 2020 and 2021 seasons.   

Treatments 

T. indica M. azedarach 

Total chlorophyll (mg/g FW) 

1st season 2nd season Mean 1st season 2nd season Mean 

Control 4.4 4.6 4.5 3.6 3.6 3.6 

GA3 1000 ppm 4.8 4.9 4.9 4.3 4.5 4.4 

GA3 2000 ppm 5.5 5.3 5.4 4.8 4.9 4.9 

GA3 3000 ppm 6.4 6.2 6.3 5.0 5.3 5.2 

H2SO4 10 min. 6.7 6.6 6.7 5.4 5.6 5.5 

H2SO4 20 min. 7.4 7.3 7.4 5.8 5.9 5.9 

Scarification 7.7 7.5 7.6 6.3 6.2 6.3 

Mean 6.1 6.0  5.0 5.2  

LSD 5% 0.31 0.33  0.35 0.34  
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 الملخص العربي

الزراعة علي الانبات ونمى الشحلة جأثير بعض معاملات ما قبل 

 لأشجار الزنزلخث والحمر الهندي

 
1

 –أحًذ فخزي عهً عبٍذ 
2

 -عًزٔ يحًٕد محمد يحًٕد
1

يًُ 

 عببص يصطفً ىفطصي

 
1

مركز  -معهد بحىخ البساجين -قسم بحىخ الاشجار الخشبية

مصر -البحىخ الزراعية  
2

مركز  -معهد بحىخ البساجين  -قسم بحىخ الحدائق النباجية

مصر -حىخ الزراعيةالب  

 

 2221ٔ  2222أجزي ْذا انبحث فً يٕطًٍٍ يخخبنٍٍٍ  

نذراطت حأثٍز بعض يعبيلاث يب لبم انشراعت عهً الاَببث ًَٕٔ 

انشخهت انُبحجت نبذٔر َٕعٍٍ يٍ الأشجبر انٓبيت، ًْب انشَشنخج 

ٔانخًز انُٓذي. حى اطخخذاو طبعت يعبيلاث ًْٔ انُمع فً حًض 

جشء فً انًهٌٍٕ نًذة  3222ٔ  2222ٔ  1222انجبزٌههٍك حزكٍش 

دلٍمت  22ٔ  12طبعت ٔانغًض فً حًض كبزٌخٍك يزكش نًذة  24

ٔانخذع انًٍكبٍَكً ببطخخذاو يبزد حذٌذ ببلاضبفت انً يعبيهت 

 انًمبرَت ) انكُخزٔل(. ٔأْى انُخبئج انخً حى انحصٕل عهٍٓب يب ٌهً:

ببث ٔألم الاٌبو انلاسيت َخج أعهً انمٍى انخبصت ببنُظبت انًئٌٕت نلإَ

% اَببث عُذ يعبيهت انبذرة  ببنخذع انًٍكبٍَكً  52نهحصٕل عهً 

دلٍمت ثى   22ٌهٍٓب يعبيهت انغًض فً حًض انكبزٌخٍك انًزكش نًذة 

دلبئك نُٕعً الأشجبر  12يعبيهت انغًض فً حًض انكبزٌخٍك نًذة 

عُذ َخجج أعهً انمٍى انخبصت بًعبيم انمٕة  فً كلا انًٕطًٍٍ .

يعبيهت انبذرة ببنخذع انًٍكبٍَكً ٌهٍٓب انًعبيهت بحًض انكبزٌخٍك 

أٌضب كبٌ نٓذِ انًعبيلاث انظببمت  دلبئك. 12ٔ  22انًزكش نًذة 

حأثٍزا يعٌُٕب فً سٌبدة صفبث انشخهت انُبحجت يٍ حٍث طٕل انشخهت 

ٔطٕل انجذر ٔعذد الأٔراق ٔالأساٌ انطبسجت ٔانجبفت نكم يٍ 

كبٌ أعهً  يمبرَت بببلً انًعبيلاث انًظخخذيت.انشخهت ٔانجذر 

يحخٕي يٍ انكهٕرٔفٍم انكهً فً انٕرلت نهشخلاث انُبحجت يٍ يعبيهت 

انبذرة ببنخذع انًٍكبٍَكً ٔانغًض فً حًض انكبزٌخٍك انًزكش 

ٔعهٍّ  دلبئك نُٕعً الأشجبر فً كلا انًٕطًٍٍ. 12ٔ  22نًذة 

ث يزحفعت ٔفً فخزة حٕصً انذراطت، أَّ نهحصٕل عهً َظبت  اَبب

يٍ انٕلج ألم ٔانحصٕل عهً شخهت لٌٕت ٌجب يعبيهت بذٔر ْذٌٍ 

انُٕعٍٍ يٍ الأشجبر ٔانخً بٓب طكٌٕ ٌزجع انً صلابت انمصزة 

ببنخذع انًٍكبٍَكً ببطخخذاو انًبزد انحذٌذ أٔ بأي أداِ دٌٔ انحبق 

ضزر ببنجٍٍُ نخظٍٓم دخٕل انًبء انً جٍٍُ انبذرة أٔ بًعبيهت 

دلبئك  12أٔ  22ببنغًض فً حًض انكبزٌخٍك انًزكش نًذة  انبذرة

 ثى انغظم انظزٌع ببنًبء.  
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