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ABSTRACT 

This experiment was carried out during 2006 and 2007 seasons, 

at the glasshouse of the Experimental Area, Ornamental Horticulture 

Department, Faculty of Agriculture, Cairo University. The objective was 

to study the effect of some pre-sowing treatments and seed age on 

germination of Seaforthia elegans L., Palm seeds. The results revealed 

that, all pre-sowing treatments improved germination, compared with 

the untreated seeds. Soaking scarified seeds in GA3 solution at 1000 

ppm/72 h, before warm stratification at 35°C/3 weeks, produced the best 

germination parameters, namely germination percentage, germination 

velocity and germination rate index (G.R.I.). Also, soaking unscarified 

seeds in GA3 before warm stratification gave similar results. This 

treatment was followed by warm stratification or GA3 treatments 

accompanied with scarification. Meanwhile, soaking unscarified seeds 

in GA3 or stratifying them at warm temperature, gave satisfactory 

results, compared with mechanical scarification treatment. The 

improvement in germination was accompanying with an increasing in 

total soluble sugars, total soluble indoles and indole/ phenol ratio in the 

germinated seeds, whereas total soluble phenol was reduced. 

The results show that, sowing freshly harvested seeds gave the 

highest germination percentage followed by 4-months old seeds, 

whereas 8-months old seeds produced the lowest germination 

percentage. Germinated freshly harvested seeds contain more soluble 

sugars and soluble indoles, compared with old seeds. On contrary, total 

soluble phenols was more in the old germinated seeds. It could be 

concluded that scarified freshly harvested seeds, which were soaked in 

GA3 solution at 1000 ppm/72 h and stratified at 35°C/3 weeks could be 

recommended for improving the germination of Seaforthia elegans 

seeds. 

Key words: Pre-sowing treatments, seed age, germination, 

Seaforthia elegans L., palm seeds. 
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INTRODUCTION 

Seaforthia elegans L., sometimes called Ptychosperma elegans L., is 

widely planted for decorative purposes throughout their native region, and 

elsewhere in the tropics and subtropics, It is considered by many to be the 

most beautiful palm in the world. In Egypt, it is in great demand for garden 

and street landscape and is also one of the most attractive and adaptable of 

foliage plants for indoor use under medium light conditions. However, slow 

seed germination and long production time lead to higher prices in the market 

place. Accelerating the germination rate and increasing total germination are 

of great concern to commercial nurseries. Many investigators tried to improve 

and hasten germination, using mechanical scarification; Elkiey et al. (1985) 

on Seaforthia elegans; El-Gendy et al. (1995) on Cycas revoluta; El-Kady 

(2001) on Livistona chinensis, and Jun and Ling (2004) on Calligonum 

species. They reported that, mechanical scarification increased germination 

percentage and accelerated germination. Other investigators studied the effect 

of soaking seeds in GA3 solution; Elkiey et al. (1985) on Seaforthia elegans; 

El-Boraie (1991) on Sabal palmetto; Hassane et al. (1998) on Hyphaene 

thebaica and Yang et al. (2007) on Areca seeds. They reported that, the 

embryo development may be accelerated by the application of gibberellic acid 

(GA3). 

Warm stratification accelerated the germination of palm seeds; 

Blomme and Degeyter (1984) on Cotonaster bullata; Tipton et al. (1986) on 

Crataegus tracyi; Carpenter (1987) on Sabal palmetto; El-Tantawy (1992) on 

Roystonea regia; Darwish (1998) on Caryota mitis and El-Kady (2001) on 

Sabal blackborniana. The combination between scarification, GA3 and 

stratification significantly increased germination percentage and germination 

velocity; Elkiey et al. (1985) on Seaforthia elegans and Hassane et al. (1998) 

on Hyphaene thebaica. 

The germination percentage of freshly harvested palm seeds is better 

than stored seeds; Barnett and Vozzo (1985) on pine seeds; Balvochyute and 

Dagite (1986) on Hypericum perforatum; Allen (1987) on Nothofagus 

menziesii; El-Tantawy (1992) on Roystonea regia; El-Shakhs (1993) and Reid 

(1997) on some ornamental palms; Hassane et al. (1998) on Hyphaene 

thebaica and El-Kady (2001) on Livistona chinensis. 

The pre-sowing treatments, which improved germination, tended to 

increase total soluble sugars and total soluble indoles in the germinated seeds, 

particularly with freshly harvested seeds. On contrary, total soluble phenols 

was decreased, especially with old seeds; Kim and Kim (1984) on jujube 

seeds; Abdou and El-Banna (1989) on Cocos romanzoffiana; El-Tantawy 
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(1992) on Roystonea regia; Nofal et al. (2000) on some ornamental tree seeds 

and Samaan et al. (2000) on Prunus armeniaca. 

 

MATERIALS AND METHODS 

This investigation was carried out during 2006 and 2007 seasons, at 

the glasshouse of the Experimental Area, Ornamental Horticulture 

Department, Faculty of Agriculture, Cairo University. The objective was to 

study the effect of some pre-sowing treatments and seed age on germination 

of Seaforthia palm seeds. Seeds were collected from palm trees growing in 

Orman Botanical Garden in September every year. 

Three different seeds age (freshly harvested seeds; 4-months old seeds 

and 8-months old seeds) were subjected to the following pre-sowing 

treatments after removing exocarps (fruit pulp):  1- Mechanical scarification 

was achieved by abrading the seeds between a revolving sand paper disks 

until part of the endosperm was visible. 2- Unscarified seeds were stratified 

for 3 weeks, before the planting date. Seeds were subjected to high 

temperature 35°C (warm stratification) under moist condition (peat moss and 

sand 2:1 v/v). 3- Soaking unscarified seeds in Gibberellic acid solution at 

1000 ppm for 72 h. 4- Scarified seeds were stratified for 3 weeks. 5- Soaking 

scarified seeds in Gibberellic acid solution at 1000 ppm for 72 h. 6- Soaking 

unscarified seeds in Gibberellic acid solution at 1000 ppm/72 h, followed by 

warm stratification. 7- Soaking scarified seeds in Gibberellic acid solution at 

1000 ppm/ 72 h, followed by warm stratification. 8- Untreated seeds (control). 

Seeds were sown (in three different sowing dates, October 1
st
, 

February 1
st
 and June 1

st
 in plastic trays 40x60 cm filled with peat moss and 

sand (1:1 v/v), these trays were covered with white thinning polyethylene 

sheets, during winter months, to raise temperature around the sowing medium. 

Trays were watered regularly to keep the soil moist. 

The layout of the experiment was a split plot design, the main plot was 

pre-sowing treatments and the sub-main plot was seed age. Each treatment 

was replicated four times and 25 seeds were used in each replicate. The 

following data were recorded; germination percentage, germination velocity 

(number of days from planting till germination) and germination rate index 

(GRI) as follow: 

 A+ (A+B)+ (A+B+C)+…… 

G.R.I. =  ---------------------------------- 

 N (A+B+C+……) 

A, B and C: number of germinated seeds counted at different times. 

N: number of counting times. 
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Also, total soluble sugars, total soluble indoles and total soluble 

phenols were determined in the germinated seeds according to Herbert et al. 

(1971), Larsen et al. (1962) and Daniel and Murten (1972), respectively. 

The results were statistically analyzed using New L.S.D. test at 5% 

according to Steel and Torrie (1980). 

 

RESULTS AND DISCUSSION 

Germination percentage 

Data presented in Table (1) show that, all pre-sowing treatments 

increased the average germination percentage, as compared to the control. 

Seeds which were soaked in GA3 at 1000 ppm/ 72 h and stratified at 35°C for 

3 weeks gave the highest values, particularly when they were scarified before 

soaking. This treatment resulted in 86 and 87% in both seasons, respectively, 

compared with 61.0 and 62.7% in the untreated seeds. Also, warm 

stratification or GA3 treatments gave high values, especially with scarified 

seeds. These treatments resulted in 80.0 and 78.0 %, respectively in the first 

season, and 81.7 and 77.7% in the second one. The differences between these 

treatments were insignificant in the first season, also the differences between 

stratification or GA3 treatments, were insignificant. These results agreed with 

those obtained by Hassane et al. (1998) on Hyphaene thebaica. 

Sowing freshly harvested seeds in October 1
st
 resulted in the highest 

values 80.3 and 81.5 % in both seasons, respectively, whereas, 8-months old 

seeds produced the lowest values 68.0 and 67.1 in the first and second 

seasons, respectively. The results show that germination percentage decreased 

when 4-months old seeds were used compared with fresh seeds. These results 

were in the agreement with the findings of El-Kady (2001) on Livistona 

chinensis. 

Regarding the interaction between pre-sowing treatments and seed 

age, the results revealed that, soaking scarified fresh seeds in GA3 at 1000 

ppm/ 72 h before stratification at 35°C/3 weeks, gave the highest values being 

90 and 92% in both seasons, respectively. Meanwhile, the untreated 8-months 

old seeds produced the lowest values 51 and 52 % in the first and second 

seasons, respectively. These results agreed with those obtained by El-Shakhs 

(1993) on some ornamental palms. 

Germination velocity 

Data presented in Table (2) show that pre-sowing treated seeds 

required from 29.6 to 50.5 days to germinate in the first season, and from 29.0 

to 49.4 days in the second one, compared with 53.9 and 55.3 days in the 

untreated seeds. Soaking scarified seeds in GA3 solution before stratification 
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Table 1.  Effect of pre-sowing treatments and seed age on germination 

percentage of Seaforthia elegans seeds, during 2006 and 2007 

seasons. 

     Seed age (S)                                             Seed age (S) 
    
 Treatment                    Fresh        4-         8-       Mean  Fresh 4- 8- Mean 

                                         seeds    Months  Months           seeds Months  Months  

                old           old             old          old 

            seeds    seeds    seeds      seeds 

 2006 2007  
Control 69 63 51 61.0 a 70 66 52 62.7 a 

Mechanical scarification 72 67 59 66.0 b 73 67 58 66.0 b 

Warm stratification 79 69 71 73.0 c 79 72 66 72.3 c 

GA3 at 1000 ppm/ 72 h. 74 68 63 68.3 cd 75 68 62 68.3 b 

Scarification + Stratification 85 81 74 80.0 d 88 83 74 81.7 e 

Scarification + GA3 85 78 71 78.0 d 86 79 68 77.7 d 

GA3 + Stratification 88 86 76 83.3 e 89 88 77 84.7 f 

Scar. + GA3 + Str. 90 89 79 86.0 e 92 89 80 87.0 g 

Mean 80.3f 75.1g 68.0h          81.5h  76.5i   67.1j 

Means sharing one or more letter(s) are insignificantly different at 5% level according 

to New LSD test. 

 

Table 2. Effect of pre-sowing treatments and seed age on germination 

velocity of Seaforthia elegans seeds, during 2006 and 2007 

seasons. 
  Seed age (S) Seed age (S) 
___________________________________________________ 
 Treatment Fresh 4- 8-        Mean Fresh 4- 8- Mean 
  Seeds Months Months               seeds Months Months  
   old old   old old 
   seeds seeds   seeds seeds 
 
 First season Second season  
Control 63.4 53.0 45.2        53.9 63.7 55.6 46.6 55.3 

Mechanical scarification 58.2 50.3 42.9        50.5 56.4 49.5 42.3 49.4 

Warm stratification 48.5 43.2 38.5       43.4 48.4 44.5 35.4 42.8 

GA3 at 1000 ppm/72 h. 52.3 46.9 40.6       46.6 54.1 46.8 40.2 47.0 

Scarification + Stratification 39.8 35.5 32.4       35.6 39.4 35.0 30.1 34.8 

Scarification + GA3 44.2 41.3 35.5       40.3 46.0 42.3 34.9 41.1 

GA3 + Stratification 35.8 32.5 28.1       32.1 39.7 33.5 29.4 34.2 

Scar. + GA3 + Str. 32.5 29.4 26.9       29.6 33.3 28.1 25.7 29.0 

Mean 46.8 41.5 36.3  47.6 41.9 35.6  

New LSD at 5% for T                                       4.8                                   5.2 

  S                                       3.2                                   3.5 

 T x S                                       5.7                                   5.8 
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accelerated germination date, require 29.6 and 29.0 days to germinate in both 

seasons, respectively. This treatment was followed by unscarified seeds which 

were soaked in GA3 before warm stratification, requiring 32.1 and 34.2 days 

in the first and second seasons, respectively. Treating unscarified seeds with 

stratification or GA3 accelerated germination date, require 43.4 and 46.6 days, 

respectively (in the first season), and 42.8 and 47.0 days in the second one. 

These treatments were followed by mechanical scarification treatment, which 

required 50.5 and 49.4 days in both seasons, respectively. These results were 

in harmony with the finding of Yang et al. (2007) on Areca seeds, who 

reported that, the embryo development may be accelerated by the application 

of GA3. 

Regarding the effect of seed age on germination velocity, the results 

show that sowing 8-months old seeds (in June 1
st
) accelerated germination 

date and seeds required 36.3 and 35.6 days to germinate in both seasons, 

respectively. Whereas, sowing freshly harvested seeds required 46.8 and 47.6 

days to germinate. The accelerative effect of June sowing date might be due to 

high temperature during summer months (Darwish, 1991 on Sabal palmetto). 

Meanwhile medium results were obtained by 4-months old seeds. 

Sowing scarified 8-months old seeds, which were soaked in GA3 

solution before stratification, gave the best results, but freshly harvested seeds 

produced the highest germination percentage, therefore it is recommended 

(El-Kady, 2001, on Sabal blackborniana). 

Germination rate index (G.R.I.) 

Data presented in Table (3) show that in the first season, the average 

GRI ranged from 0.60 to 0.79, compared with 0.48 in the control. Soaking 

scarified seeds in GA3 solution before warm stratification gave the highest 

GRI value being 0.79. This treatment was followed by unscarified seeds 

which were soaked in GA3 before stratification resulting in 0.76. Treating 

scarified seeds with stratification on GA3 resulted in 0.73 and 0.70, 

respectively. Whereas unscarified seeds which were soaked in GA3 or 

stratified resulted in 0.62 and 0.69, respectively. These treatments were 

followed by mechanical scarification which resulted in 0.60, compared with 

0.48 in the untreated seeds. Similar results were obtained in the second season. 

These results were in good agreement with the findings of Blomme and 

Degeyter (1984), who accelerated the germination rate by treating seeds of 

Cotoneaster bullata with warm stratification at 20°C for 2 months. 
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Table 3. Effect of pre-sowing treatments and seed age on total 

germination rate index (G.R.I.) of Seaforthia elegans seeds, 

during 2006 and 2007 seasons. 
  Seed age (S) Seed age (S)  
  _______________________________________ 
 Treatment Fresh 4- 8-        Mean Fresh 4- 8-     Mean 

  seeds Months Months  seeds Months Months  

   old old   old old 

   seeds seeds   seeds seeds 
 First season                      Second season  
Control 0.41 0.49 0.54      0.48 0.40 0.48 0.52 0.47 

Mechanical scarification 0.54 0.60 0.65      0.60 0.55 0.59 0.66 0.50 

Warm stratification 0.63 0.73 0.71      0.69 0.65 0.75 0.72 0.71 

GA3 at 1000 ppm/72 h. 0.57 0.61 0.67      0.62 0.58 0.63 0.69 0.63 

Scarification + Stratification 0.65 0.75 0.79      0.73 0.66 0.75 0.80 0.74 

Scarification + GA3 0.61 0.73 0.75      0.70 0.63 0.65 0.77 0.68 

GA3 + Stratification 0.67 0.79 0.82      0.76 0.68 0.77 0.84 0.76 

Scar. + GA3 + Str. 0.70 0.82 0.85      0.79 0.72 0.81 0.86 0.80 

Mean 0.60 0.69 0.72  0.61 0.68 0.73  

New LSD at 5% for T                                         0.11                                        0.11 

 S                                         0.06                                       0.08 

 T x S                                         0.15                                       0.19 
 

Regarding the effect of seed age on GRI, the results show that the 

maximum values 0.72 and 0.73 (in both seasons, respectively) were obtained 

with 8-months old seeds, which were sown in June 1
st
. Whereas, freshly 

harvested seeds produced the lowest values 0.60 and 0.61 in both seasons, 

respectively. The differences between 4 and 8-months old seeds were 

insignificant in both seasons.  

Scarified 8-months old seeds which were soaked in GA3 solution 

before stratification produced the highest interaction values being 0.85 and 

0.86 in the first and second seasons, respectively. Whereas, unscarified freshly 

harvested seeds gave the lowest GRI values (0.41 and 0.40). These results 

were explained by Mayer and Mayber (1982) who reported that GA3 and 

warm temperature stimulate the synthesis of hydrolytic enzymes which 

hydrolysis complex compounds in the seeds as starch and proteins to simpler 

substance valid to be absorbed by the embryo. 

Total soluble sugars 

Data presented in Table (4) show that the improvement in germination 

percentage was accompanied with an increasing in soluble sugars in the 

germinated seeds. In the first season, total soluble sugars ranged from 95.9 to 

122.5 mg/g DW, compared with 74.2 mg/g DW in the untreated seeds.  



 

 

 

 

 

 

 

514                                                    AMAL NASR 

Table 4: Effect of pre-sowing treatments and seed age on total soluble 

sugars (mg/g DW) of Seaforthia elegans seeds, during 2006 and 

2007 seasons. 

  Seed age (S) Seed age (S)  
__________________________________________________ 
 Treatment Fresh 4- 8-         Mean Fresh 4- 8-   Mean 
                 Seeds Months Months  seeds Months Months  
   old old   old old 
   seeds   seeds   seeds seeds 
 First season Second season  
Control 79.7 76.1 66.7        74.2 81.4 74.1 65.6 73.7 

Mechanical scarification 100.3 98.7 89.1        95.9 101.9 96.4 88.1 95.5 

Warm stratification 114.6 109.2 101.7      108.5 113.3 108.9 99.9 107.4 

GA3 at 1000 ppm/72 h. 109.5 105.8 95.0      103.4 108.8 102.1 102.4 104.1 

Scarification + Stratification118.7 115.2 101.3      111.7 116.5 112.3 100.6 109.8 

Scarification + GA3 114.3 110.1 97.6      107.3 113.9 109.5 98.8 107.4 

GA3 + Stratification 121.8 118.6 107.2      115.9 119.4 116.4 105.7 113.8 

Scar. + GA3 + Str. 127.5 125.0 114.9      122.5 123.8 120.2 113.6 119.2 

Mean 110.8 107.3 97.7  109.9 105.0 96.8  

New LSD at 5% for T                                       10.8                                 12.9 

 S                                          6.7                                   6.5 

 T x S                                       14.6                                   15.4 

 

Soaking scarified seeds in GA3 solution before stratification, produced 

the highest values (122.5 mg/g DW) compared with 74.2 mg/g DW in the 

control. This treatment was followed by unscarified seeds which soaked in 

GA3 before stratification, resulting in 115.9 mg/g DW. Treating scarified 

seeds with warm stratification or GA3 increased also total soluble sugars 

resulting in 111.7 and 107.3 mg/g DW, respectively. Whereas, soaking 

unscarified seeds in GA3 solution or treating them with warm stratification 

relatively increased total soluble sugars in the germinated seeds, resulting in 

103.4 and 108.5, respectively. These treatments were followed by mechanical 

scarification which resulted in 95.9 mg/g DW, as compared with 74.2 mg/g 

DW in the untreated seeds. Similar results were obtained in the second season. 

These results agreed with those obtained by Samaan et al. (2000) on Prunus 

armeniaca. 

Total soluble sugars tended to be reduced in the old germinated seeds. 

8-months old seeds produced the lowest values 97.7 and 96.8 mg/g WD in 

both seasons, respectively, whereas the highest values 10.8 and 109.7 mg/g 

DW were obtained with the freshly harvested seeds. Medium values were 

recorded with 4-months old seeds 107.3 and 105.0 mg/g DW in both seasons, 

respectively. 
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Scarified freshly harvested seeds, which were soaked in GA3 before 

stratification, produced the highest interaction values 127.5 and 123.8 mg/g 

DW in both seasons, respectively. Meanwhile, the untreated 8-months old 

seeds gave the lowest values 66.7 and 65.6 mg/g DW. The increase in total 

soluble sugars may be due to the more activity of hydrolytic enzymes mainly 

amylase enzyme which hydrolysis starch to soluble sugars especially under 

warm stratification (Mayer and Mayber, 1982). 

Total soluble indoles 

Data presented in Table (5) show that there were positive relationship 

between germination percentage and total soluble indoles in the germinated 

seeds. Soaking scarified seeds in GA3 solution before stratification, produced 

the highest values 50.5 and 52.5 mg/g FW in both seasons, respectively, and 

as compared with 31.5 and 32.8 mg/g FW in the untreated seeds. Unscarified 

seeds which were soaked in GA3 before warm stratification resulted in 45.6 

and 49.3 mg/g FW in the first and second seasons, respectively. This 

treatment was followed by the treatments of either stratification or GA3 which 

pre-treated with scarification, resulting in 42.8 and 42.6 mg/g FW respectively 

(in the first season); 46.7 and 44.5 mg/g FW in the second one. Meanwhile, 

unscarified seeds which stratified resulted in 39.3 and 41.9 mg/g FW in both 

seasons, respectively followed by GA3 without scarification which recorded 

36.5 and 38.9 mg/g FW in the first and second seasons, respectively. The 

scarified seeds contained more soluble indoles (35.0 and 36.6 mg/g FW in 

both seasons, respectively), compared with the untreated seeds. These results 

agreed with those obtained by Abdou and El-Banna (1989) on Cocos 

romanzoffiana. 

Sowing freshly harvested seeds in October 1
st
 produced the highest 

value 43.8 and 45.4 mg/g FW in both seasons, respectively. Whereas, 8-

months old seeds produced the lowest values 37.0 and 40.0 mg/g FW in both 

seasons, respectively. 

Freshly harvested seeds which were scarified and soaked in GA3 

solution before stratification produced the highest interaction values being 

53.4 and 55.9 mg/g FW in both seasons, respectively. Whereas, the 

unscarified 8-months old seeds gave the lowest interaction values (28.3 and 

30.2 mg / g FW) in the first and second seasons,  respectively.  

Total soluble phenols 

Data presented in Table (6) show that, treatments which improved the 

germination reduced total soluble phenols in the germinated seeds. Soaking 

scarified seeds in GA3 solution before warm stratification, produced the 

lowest values 13.8 and 12.3 mg/g FW in both seasons, respectively. Whereas,  
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Table 5. Effect of pre-sowing treatments and seed age on total soluble 

indoles (mg/g FW) of Seaforthia elegans seeds, during 2006 and 

2007 seasons. 

  Seed age (S) Seed age (S)  

   

 Treatment Fresh 4- 8- Mean Fresh 4- 8- Mean 

  seeds months months  seeds months months  

   old old   old old 

   seeds seeds   seeds seeds 
 First season Second season  
Control 34.2 31.9 28.3 31.5 35.7 32.4 30.2 32.8 

Mechanical scarification 38.6 34.9 31.4 35.0 39.1 36.4 34.4 36.6 

Warm stratification 43.3 39.8 34.8 39.3 45.0 42.8 37.9 41.9 

GA3 at 1000 ppm/72 h. 40.3 37.5 31.7 36.5 41.3 39.6 35.7 38.9 

Scarification + Stratification 46.2 43.0 39.1 42.8 47.9 47.3 45.0 46.7 

Scarification + GA3 45.8 41.4 40.5 42.6 46.5 45.4 41.6 44.5 

GA3 + Stratification 48.4 46.3 42.1 45.6 51.5 49.2 47.3 49.3 

Scar. + GA3 + Str. 53.4 50.6 47.9 50.5 55.9 52.2 49.5 52.5 

Mean 43.8 40.7 37.0  45.4 43.2 40.2  

New LSD at 5% for T                                  4.5                                   4.8 

 S                                   2.1                                   2.4 

 T x S                                  5.8                                    5.6 
 

Table 6. Effect of pre-sowing treatments and seed age on total soluble 

phenols (mg/g FW) of Seaforthia elegans seeds, during 2006 

and 2007 seasons. 

  Seed age (S) Seed age (S)  
  ________________________________ 
 Treatment Fresh 4- 8-       Mean Fresh 4- 8- Mean 

  seeds Months Months  seeds Months Months  

   old old   old old 
   seeds seeds   seeds seeds 
 First season Second season  
Control 20.3 22.3 24.6        22.4 19.2 19.1 22.4 20.2 

Mechanical scarification 18.9 21.4 22.1        20.8 17.9 18.4 20.3 18.9 

Warm stratification 16.8 18.0 21.5        18.8 15.5 16.2 19.4 17.0 

GA3 at 1000 ppm/72 h. 17.6 20.0 19.7        19.1 16.1 16.2 18.2 16.8 

Scarification + Stratification 13.1 16.5 18.4        16.0 12.3 13.3 20.8 15.5 

Scarification + GA3 14.2 17.7 16.2        16.0 13.6 14.1 15.5 14.4 

GA3 + Stratification 13.2 15.5 16.3        15.0 11.2 12.9 14.7 12.9 

Scar. + GA3 + Str. 12.0 14.3 15.1        13.8 11.7 11.6 13.6 12.3 

Mean 15.8 18.2 19.2  14.7 15.2 18.1  

New LSD at 5% for T                                         2.1                                  2.2 

 S                                        0.9                                  0.8 

 T x S                                        2.9                                  2.6 
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the untreated seeds gave the highest values 22.4 and 20.2 mg/g FW. 

Unscarified seeds which were soaked in GA3 before stratification resulted in 

15.0 and 12.9 mg/g FW in the first and second seasons, respectively. Also, 

stratification or GA3 treatments reduced total soluble phenols, particularly 

with scarified seeds, compared with mechanical scarification. These results 

agreed with those obtained by El-Tantatwy (1992) on Roystonea regia. 

Regarding the effect of seed age on total soluble phenols, the results 

show that 8-months old seeds produced the highest values, whereas freshly 

harvested seeds gave the lowest values. Meanwhile, 4-months old seeds 

produced medium results. 

The unscarified 8-months old seeds gave the highest interaction 

values, whereas scarified freshly harvested seeds which soaked in GA3 before 

stratification produced the lowest values in both seasons. These results agreed 

with those obtained by Abdou and E-Banna (1989) on Cocos romanzoffiana. 

Indol /Phenol ratio 

Data presented in Table (7) show that, in the first season, indol/phenol 

ratio ranged from 1.7 to 3.7 compared to 1.4 in control. Soaking scarified 

seeds in GA3 solution before stratification produced the highest value (3.7). 

This treatment was followed by unscarified seeds which were soaked in GA3 

before stratification resulting in 3.1. Treating scarified seeds with stratification 

or GA3 resulted in 2.7. Meanwhile, unscarified seeds which were stratified or 

soaked in GA3 recorded 2.1 and 1.9, respectively. Mechanical scarification 

treatment relatively increased indol/phenol ratio, as compared to the untreated 

seeds. Similar results were obtained in the second season. 

Freshly harvested seeds produced the highest values 2.9 and 3.2 in first 

and second seasons, respectively, whereas, 8-months old seeds gave the 

lowest values being 2.0 and 2.3 in both seasons, respectively. Medium results 

were obtained with 4-months old seeds, resulting in 2.3 and 3.0 in the first and 

second seasons, respectively. These results were in line with those obtained by 

El-Kady (2001) on Sabal blackborniana, who found that pre-sowing 

treatments increased total soluble indol, but total soluble phenol was reduced, 

therefore idol/phenol ratio increased.  

Conclusively, scarified freshly harvested seeds, which were soaked in 

GA3 solution at 1000 ppm/72 h and stratified at 35°C/3 weeks could be 

recommended for improving the germination of Seaforthia elegans seeds. 
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Table 7. Effect of pre-sowing treatments and seed age on indol/phenol 

ratio of Seaforthia elegans seeds, during 2006 and 2007 seasons. 

  Seed age (S) Seed age (S)  
  ___________________________________ 
 Treatment Fresh 4- 8-       Mean Fresh 4- 8-   Mean 

  seedsMonths Months  seeds Months Months  

   old old   old old 

   seeds seeds   seeds seeds 
 First season Second season  
Control 1.7 1.4 1.2         1.4 1.9 1.7 1.3 1.6 

Mechanical scarification 2.0 1.6 1.4         1.7 2.2 2.0 1.7 2.0 

Warm stratification 2.6 2.2 1.6         2.1 2.9 2.6 2.0 2.5 

GA3 at 1000 ppm/72 h. 2.3 1.9 1.6         1.9 2.6 2.4 2.0 2.3 

Scarification + Stratification 3.5 2.6 2.1         2.7 3.9 3.6 2.2 3.2 

Scarification + GA3 3.2 2.3 2.5         2.7 3.4 3.2 2.7 3.1 

GA3 + Stratification 3.7 3.0 2.6         3.1 4.6 3.8 3.2 3.9 

Scar. + GA3 + Str. 4.5 3.5 3.2        3.7 4.8 4.5 3.6 4.3 

Mean 2.9 2.3 2.0  3.2 3.0 2.3  

REFERENCES 

Abdou, M.A.H. and El-Banna, F.Y. (1989). The effect of some chemical 

treatments on germination and seedling growth of Cocos 

romanzoffiana. Journal of Agriculture Science, Mansoura University, 

14 (3): 1565-1572. 

Allen, R.B. (1987). Ecology of Nothofagus menziesii in the Catlins Ecological 

Regions, South-east Otago, New Zealand. 1. Seed production, viability 

and dispersal. New Zealand Journal of  Botan., 25 (1): 5-10. 

Balvochyute, Y.A.P. and Dagite, Y.S. (1986).Studied on the seed biology 

and raw material quality of Hypericum performatum. Kaunas, Lith. 

SSR 12-13. (Hort. Abst., 57: 5935). 

Barnett, J.P. and Vozzo, A.J. (1985). Viability and vigor of slash and short-

leaf pine seeds after 50 year of storage. Forest Science, 31 (2): 316-320 

(Forest. Abst., 46: 6580). 

Blomme, R. and Degeyter (1984). Seed treatment and determination of 

germinate on capacity of seeds Cotoneaster bullata. Verbandanieuws 

Voor de Belgische Sierteelt, 28 (15): 715-719 (Hort. Abst., 55: 2073). 

Carpenter, W. J. (1987). Seed germination of Sabal palmetto and Serenoa 

repens. Proc. Pl. Ste. HortSci., 99: 158-159. (Forest Abst., 49: 4993). 

Darwish, M. A. (1991). A study on seed germination of some ornamental 

palm species. M.Sc. Thesis, Faculty Agriculture, Cairo University, 

Egypt. 



 

 

 

 
 
                                        J. Product. & Dev., 14(3),2009                                             519 

Darwish, M. A. (1998). Effect of pre-sowing treatments and sowing dates on 

seed germination of some ornamental palms. Journal of Agriculture 

Research, Tanta University, 24 (3): 303-316. 

El-Boraie, E. A. (1991). Seed germination fo some ornamental palm trees. 

M.Sc. Thesis, Faculty Agriculture, Mansoura University, Egypt. 

El-Gendy, W.M.; Saleh, E.S. and Mostapha, M.F. (1995). A study for 

improving the germination of Cycas revoluta, Thunb seeds. Journal of 

Agriculture Science, Mansoura University, 20 (4): 1783-1788. 

El-Kady, A.F. (2001). Effect of some pre-sowing treatments and sowing 

dates on germination and seedling growth of some ornamental palms. 

M.Sc. Thesis, Faculty Agriculture, Cairo University, Egypt. 

El-Kiey, T.; Heikal, M. and Kattab, M. (1985). Accelerating the 

germination of Seaforthia elegans palm seeds with scarification, 

sulphuric and gibberellic acid. Gartenbauwissens-Chaft., 50 (6): 249-

251. 

El-Shakhs, M.H.A. (1993). Physiological studies on seed germination and 

growth of some ornamental palms. M.Sc. Thesis, Faculty of 

Agriculture, Tanta University, Egypt. 

El-Tantawy, A. (1992). Effect of seed age and stratification (warm and cold) 

on seed germination and seedling growth Journal of Agriculture 

Research, Tanta University, 18 (4): 769-785. 

Hassane, M.; Margolis, A.H.; Dube, A.P. and Odongo, J. (1998). Factors 

affecting the germination of doum palm (Hyphaene thebaica Mart.) 

seeds from the semi-arid zone of Niger, West Africa. Forest Ecology 

and Management, Vol. 104, Issues 1-3, 12 May 1998, pages 27-41. 

Hebert, D.; Phipps, J.P. and Strange, E.R. (1971). Determination of total 

carbohydrate. Methods in Microbiol., 5B: 209-344. 

Jun, R. and Ling, T. (2004). Effect of different pre-sowing seed treatments 

on germination of 10 Calligonum species. Forest Ecology and 

Management, , Issues 3, 5 July 2004, Vol. 105: 291-300. 

Kim, W.S. and Kim, S.Y. (1984). Changes in carbohydrates, proteins, RNA 

and hydrolytic enzymes activity of jujube seeds during germination. J. 

Kor. Soc. Hort. Sci. , 25 (2): 109-115 ( Hort. Abst., 56: 3858). 

Larsen, P.; Harbo, A.; Klungsour, S. and Ashein, A.T. (1962). On the 

biogenesis of some indole compounds in Acetobacter xylinum. 

Physiology Plant, 15: 552-565. 

Mayer, A.M. and Mayber, P.A. (1982). The Germination of Seeds. Third 

edition, Pergamon Press Ltd. 

 



 

 

 

 

 

 

 

520                                                    AMAL NASR 

Nofal, E.M.; El-Ashry, I.A.; El-Mahrouk, M.E. and Ali, M.A. (2000). 
Physiological studies on propagation of some ornamental trees by 

seeds. Journal of Agriculture Research, Tanta University, 26 (2): 361-

376. 

Reid, A. (1997). Palm Species and Propagation. Farmnote, Agric. Western 

Australia, Div. Regional  Operations. 

Samaan, L.G.; El-Baz, T.E.E.; Iraqi, A.M. and El-Dengawy (2000). 

Kinetin as a chemical stimulant to germination ability and subsequent 

seedlings growth Apricot (Prunus armeniaca L.). Egyptian Journal of 

Hort., 27 (2): 157-170. 

Steel, R.G.D. and Torrie, H.S. (1980). Principles and Procedures of 

Statistics. 2
nd

, McGrow-Hill, Inc. 

Tipton, J.L.; Pedroza, G. and Ashe, T.C. (1986). Seed germination 

response to scarification and stratification treatment combination. 

Plant Prop., 32 (1): 3-5 (Hort. Abst., 56: 7211). 

Yang, H.Q.; Ye, H.W. and Yin, J.X. (2007). Dormancy and germination of 

Areca triandra seeds. Scientia Hort., Issue 1, 5 June 2007, Vol. 113: 

107-111. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 
                                        J. Product. & Dev., 14(3),2009                                             521 

 ياثالسفورخيل ن تأثيز بعض الوعاهالث وعوز البذور على إنباث بذور

 

 أهل عبده نصز

 ج.م.ع.-جاهعت القاهزة –كليت الزراعت  –قسن بساتين الزينت 

 
غٌ داخو اىص٘بت اىضجاجيت بَشخو ق 0222ٗ 0226 ٍ٘عَيأجشٙ ٕزا اىبحذ خاله 

بحذ إىٚ ححغيِ مفاءة اإلّباث ىبزٗس ، جاٍعت اىقإشة. يٖذف ٕزا اىبغاحيِ اىضيْت، مييت اىضساعت

ت األٗسٍاُ باىجيضة ٗحٌ ٍعاٍيت اىبزٗس قأٗه عبخَبش ٍِ حذي فيّخيو اىغف٘سريا. حٌ جَع اىبزٗس 

، اىَيناّيني اىحذيزت اىجَع عَش أسبعت ٗرَاّيت شٖ٘س باىَعاٍالث اآلحيت قبو اىضساعت: اىخذػ

اىَييُ٘  فيجضء  0222يل بخشميض حَض اىجبشىي فيّقع اىبزٗس اىَخذٗشت ٗغيش اىَخذٗشت 

أعابيع ٗمزىل ٍعاٍيت  3عاعت ، اىنَش اىذافئ ىيبزٗس اىَخذٗشت ٗغيش اىَخذٗشت ىَذة  20ىَذة 

اىبزٗس اىَخذٗشت ٗغيش اىَخذٗشت بحَض اىجبشاىيل باإلضافت إىٚ اىنَش اىذافئ. صسعج 

 فياىشٍو ٗرىل ة بَخي٘ط ٍِ اىبيج ٗءعٌ ٍَي٘ 62×  02ص٘اّي بالعخيل ٍقاط  فياىبزٗس 

، مَا قذس ث ّغبت ٗعشعت ٍٗعذه إّباث اىبزٗسأٗه أمخ٘بش ٗفبشايش ٗيّ٘ئ ٍِ مو ٍ٘عٌ. قذس

 ييياىزائبت اىنييت. ٗفيَا  ثٍحخ٘ٙ اىبزٗس اىْابخت ٍِ اىغنشياث اىزائبت اىنييت ٗاإلّذٗالث ٗاىفيْ٘ال

 ٍيخصاً ألٌٕ اىْخائج اىَخحصو عييٖا:

اإلّباث ٍقاسّت باىبزٗس اىغيش ٍعاٍيت حيذ أدٙ ّقع أدث جَيع اىَعاٍالث إىٚ ححغيِ 

عاعت قبو حعشيضٖا  20اىَييُ٘ ىَذة  فيجضء  0222ٍحي٘ه اىجبشاىيِ بخشميض  فياىبزٗس 

أعابيع إىٚ اىحص٘ه عيٚ أفضو اىْخائج ٗخاصت ٍع  3ً ىَذة °33ىينَش اىذافئ عيٚ دسجت 

ٍيت أمزش قيٌ ىقياعاث اإلّباث.  اىبزٗس اىَخذٗشت ٍيناّينياً ، حيذ أّخجج ٕزٓ اىَعا

غيِ اإلّباث ٍحي٘ه اىجبشاىيِ إىٚ حح فيأدٙ ٍعاٍيت اىبزٗس باىنَش اىذافئ أٗ اىْقع 

 ٍٗعذه اإلّباث. ٗعشعتٗخاصت ٍع اىبزٗس اىَخذٗشت حيذ أدث إىٚ صيادة ّغبت 

اىغنشياث اىزائبت اىنييت ٗاألّذٗالث اىزائبت  فياإلّباث ٍصح٘باً بضيادة  فيماُ اىخحغِ 

 ّقصاً اىبزٗس اىْابخت ٗعيٚ اىعنظ ماُ ْٕاك  فياىفيْ٘الث  / اىنييت ٗمزىل اىْغبت بيِ األّذٗالث

 ٍحخ٘ٙ ٕزٓ اىبزٗس ٍِ اىفيْ٘الث اىزائبت اىنييت. في

خضّج ىَذة  اىخيصساعت اىبزٗس اىحذيزت اىجَع أعطٚ أفضو اىْخائج باىَقاسّت باىبزٗس 

ّغبت اإلّباث سغٌ صيادة عشعت ٍٗعذه  في حذسيجيأسبعت أٗ رَاّيت شٖ٘س حيذ حذد ّقص 

اث اىزائبت اىنييت ٗاإلّذٗالث اىزائبت ٍحخ٘ٙ اىبزٗس اىْابخت ٍِ اىغنشي فياإلّباث ٍصح٘باً بْقص 

اىفيْ٘الث اىزائبت  فياىفيْ٘الث ٗعيٚ اىعنظ حذد صيادة  / اىنييت ٗمزىل اىْغبت بيِ األّذٗالث

اىنييت. ٍَا عبق يَنِ اىخ٘صيت بضشٗسة صساعت بزٗس ّخيو اىغف٘سيزا بعذ جَعٖا ٍباششة 

ٍحي٘ه اىجبشاىيِ بخشميض  في ىيحص٘ه عيٚ أفضو إّباث ٗخاصت إرا ّقعج اىبزٗس اىَخذٗشت

 عاعت قبو حعشيضٖا ىينَش اىذافئ. 20اىَييُ٘/ فيجضء  0222
 


