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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 GAs 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.1.). Also, soaking unscarified
seeds in GA; before warm stratification gave similar results. This
treatment was followed by warm stratification or GAg treatments
accompanied with scarification. Meanwhile, soaking unscarified seeds
in GAg 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
GA; 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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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; EI-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 GA;s 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
(GAs).

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; EI-Tantawy (1992) on
Roystonea regia; Darwish (1998) on Caryota mitis and El-Kady (2001) on
Sabal blackborniana. The combination between scarification, GA; 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 VVozzo (1985) on pine seeds; Balvochyute and
Dagite (1986) on Hypericum perforatum; Allen (1987) on Nothofagus
menziesii; EI-Tantawy (1992) on Roystonea regia; EI-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%
February 1% and June 1% 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)+......
GR.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 GAz 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 GAs 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 GA; treatments, were insignificant. These results agreed with
those obtained by Hassane et al. (1998) on Hyphaene thebaica.

Sowing freshly harvested seeds in October 1% 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 GAz 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 GAs 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 61.0a 70 66 52 62.7a
Mechanical scarification 72 67 59 66.0 b 73 67 58 66.0 b
Warm stratification 79 69 71 73.0c 79 72 66 72.3¢C
GA; at 1000 ppm/ 72 h. 74 68 63 68.3cd 75 68 62 68.3Db
Scarification + Stratification 85 81 74 80.0d 88 83 74 8l.7¢
Scarification + GA; 85 78 71 78.0d 86 79 68 77.7d
GA; + Stratification 88 86 76 83.3¢ 89 88 77 84.7 f
Scar. + GAs + 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)
HTEGHTETE Eégé’s‘ Mq ths I\?I nths'vIean '_sg%s S M% ths I?I nt'\r{|sean

0 a 0I§ 0 é' 0 éj

seeds seeds seeds seeds

First season Second season
Control 63.4 53.0 452 539 63.7 556 46.6 553
Mechanical scarification 58.2 50.3 429 505 56.4 495 423 494
Warm stratification 48,5 43.2 385 43.4 48.4 445 354 428
GA; at 1000 ppm/72 h. 52.3 469 40.6 46.6 541 46.8 40.2 47.0
Scarification + Stratification 39.8 35.5 32.4 35.6 394 350 301 3438
Scarification + GA; 442 413 355 403 46.0 423 349 411
GA; + Stratification 358 325 281 321 39.7 335 294 342
Scar. + GA; + Str. 325 294 269 296 33.3 28.1 25.7 29.0

Mean 46.8 415 36.3 476 419 356
New LSD at 5% for T 4.8 5.2
S 3.2 35
TxS 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 GAz 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 GA:.

Regarding the effect of seed age on germination velocity, the results
show that sowing 8-months old seeds (in June 1%) 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 GA;3
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.1.)

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 GAs 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 GAjs resulted in 0.73 and 0.70,
respectively. Whereas unscarified seeds which were soaked in GAs; 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.l.) of Seaforthia elegans seeds,
during 2006 and 2007 seasons.

Seed age (S5) 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 041 049 054 0.48 0.40 0.48 0.52 0.47
Mechanical scarification 0.54 0.60 065 0.60 0,55 059 0.66 0.50
Warm stratification 0.63 0.73 0.71 0.69 0.65 0.75 0.72 0.71
GA; at 1000 ppm/72 h. 0.57 0.61 067 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 + GA; 0.61 0.73 075 0.70 0.63 0.65 0.77 0.68
GA; + Stratification 0.67 0.79 082 0.76 0.68 0.77 0.84 0.76
Scar. + GA; + Str. 0.70 0.82 0.85 0.79 0.72 0.81 0.86 0.80
Mean 0.60 0.69 0.72 0.61 068 0.73
New LSD at 5% for T 0.11 0.11
S 0.06 0.08
TxS 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%. 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 GAs 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 GAz 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.
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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- Mean Fresh 4- ean
Seeds M?énths nths seeds Mo% énths
seeds seeds seeds see
First season Second season
Control 79.7 76.1 66.7 742 814 741 656 737
Mechanical scarification 100.3 98.7 89.1 959 1019 96.4 88.1 955
Warm stratification 114.6 109.2 101.7 1085 113.3 108.9 99.9 107.4

GA; at 1000 ppm/72 h. 109.5 105.8 95.0 1034 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 + GA; 114.3 110.1 97.6 107.3 1139 109.5 98.8 107.4

GA; + Stratification 121.8 118.6 107.2 1159 119.4 116.4 105.7 113.8

Scar. + GAz + Str. 1275 125.0 1149 1225 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
TxS 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
GA; 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 GAgz 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 GA;3; 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 GA; 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 GAz 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 GAs 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% 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
534 and 559 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 GAgz 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 342 319 283 315 35.7 324 302 328
Mechanical scarification 386 349 314 350 39.1 364 344 36.6
Warm stratification 43.3 39.8 348 39.3 45,0 428 379 419

GA; at 1000 ppm/72 h. 40.3 375 31.7 365 413 396 357 389
Scarification + Stratification 46.2 43.0 39.1 42.8 479 473 450 46.7

Scarification + GA; 458 41.4 405 426 465 454 416 445

GA; + Stratification 48.4 46.3 421 456 515 49.2 473 493

Scar. + GA; + Str. 53.4 50.6 479 505 559 522 495 525

Mean 43.8 40.7 37.0 45.4 432 40.2

New LSD at 5% for T 45 4.8
S 2.1 2.4
TxS 5.8 5.6

Table6. 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 20.3 223 24.6 224 192 191 224 20.2
Mechanical scarification 189 214 22.1 20.8 179 184 20.3 18.9
Warm stratification 16.8 18.0 215 18.8 155 16.2 194 17.0
GA; at 1000 ppm/72 h. 176 20.0 19.7 19.1 16.1 16.2 18.2 16.8
Scarification + Stratification 13.1 16.5 18.4 16.0 123 133 20.8 155
Scarification + GA; 142 17.7 16.2 16.0 13.6 14.1 155 144
GA; + Stratification 13.2 155 16.3 15.0 11.2 129 147 129
Scar. + GA; + Str. 12.0 143 151 13.8 117 116 136 123
Mean 15.8 182 19.2 147 152 181
New LSD at 5% forT 2.1 2.2
S 0.9 0.8

TXS 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 GA;z before stratification resulted in
15.0 and 12.9 mg/g FW in the first and second seasons, respectively. Also,
stratification or GA; 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 GA;s 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 GAz resulted in 2.7. Meanwhile, unscarified seeds which were stratified or
soaked in GAs 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
GA; 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 seedsMonths Months
old old old old
seeds seeds seeds seeds
First season Second season
Control 1.7 14 1.2 1.4 19 17 13 16
Mechanical scarification 20 16 14 1.7 22 20 17 20
Warm stratification 26 22 16 2.1 29 26 20 25
GA; at 1000 ppm/72 h. 23 19 16 1.9 26 24 20 23
Scarification + Stratification 3.5 2.6 2.1 2.7 39 36 22 32
Scarification + GA; 32 23 25 2.7 34 32 27 31
GA; + Stratification 37 30 26 3.1 46 38 32 39
Scar. + GA; + Str. 45 35 32 3.7 48 45 36 43
Mean 29 23 20 32 30 23
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