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ABSTRACT: This experiment was consummated under shade at the
nursery of Hort. Res. Inst., ARC, Giza, Egypt during 2013 and 2014
seasons to explore the effect of some pre-sowing treatments, viz. 
control (untreated seeds), seeds without mucilage, soaking in tap water 
for 24, 48, 72 h under ambient conditions, soaking in hot water (60-
70C) for 24h, soaking in absolute ethanol (97%) for either 12 or 24 h 
and soaking in concentrated sulfuric acid (98.5%) for 3 min on 
germination measurements of Elephant apple (Dillenia indica L.) seeds 
and growth of the produced seedlings. 

The obtained results have shown that seeds of control and those
soaked in either hot water or ethanol for 24 h failed to germinate, while
seeds without mucilage and those soaked in ethanol for 12 h gave the 
least germination percentage in the two seasons. The other treatments,
however significantly improved germination %, with the superiority of
soaking in concentrated H2SO4 for 3 min treatment, which elevated 
such parameter to 100% in both seasons. Besides, germination % was 
found to progressively increase with elongating soaking period in tap 
water to reach 100% in the first season and 83.33% in the second one 
by the longest soaking period (72 h). The germination velocity and
mean germination rate were accelerated and the indices of germination 
rate and vigour, seeds viability and plumule length were significantly
improved by some treatments used in this trial, but the prevalence was
also for acid treatment which followed by soaking in tap water for 72 h 
treatment. Similarly, were those result of seedling growth traits and
leaf content of chlorophyll a, b, carotenoids, total soluble sugars,
indoles and phenols, as the soaking in concentrated H2SO4 for 3 min 
treatment scored the best growth of the seedling and the highest 
content of the various constituents which was accompanied with the
least content of total phenols. Also, soaking in tap water for 72 h
occupied second rank. 

So, it advised to soak Elephant apple (Dillenia indica L.) tree seeds 
either in concentrated sulfuric acid (98.5%) for 3 min or in tap water 
for 72 h to obtain the best germination and quality of seedlings. 
Key words: Elephant apple (Dillenia indica L.) tree, seed germination, 

pre-sowing treatments, seedling growth. 
 

INTRODUCTION 

Dillenia indica L., Elephant apple or 
Chulta (Fam. Dilleniaceae) is an evergreen 
spreading tree, grown in gardens for its 
attractive white fragrant flowers, toothed 

leaves and fleshy globose edible fruits 
(Huxley et al., 1992). It is an ethno-
medicinally important plant used for the 
treatment of severe disease like cancer and 
diarrhe. The fruit extract has shown 
significant anit-leukemic activity in human 
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leukemic cell lines. The fruits possess tonic 
and laxative properties and is used for 
abdominal pains. The antioxidant effect of 
such tree is mainly due to phenolic 
compounds such as flavonoids, phenolic 
acids, tannins and phenolic diterpens. 
Phenolic compounds inhibit free radicals in 
the body which are responsible for oxidative 
damages (Gogoi et al., 2012). These 
medicinal uses were documented by Parvin 
et al., (2009), Rahaman et al., (2011), Alam 
et al., (2011) and Singha et al., (2013) who 
suggested that the crude extract of D. indica 
plant contains some compounds which have 
antimicrobial activity, more potent 
antioxidant activity and α-glucosidase 
inhibitory activity. 

Dillenia indica usually propagates by 
seeds borne within large indehiscent fruits. 
When extracted fresh, seeds are glued 
together by the sticky mucilage on the 
seedcoat. This sticky mucilage does not 
promote or inhibit germination, but it does 
restrict the inflow of water into seeds during 
the initial stages of imbibition. The embryo 
of D. indica is under developed. Thus, the 
seeds have morphological dormancy 
(Thapliyal et al., 2008). The mucilaginous 
layer in Dillenia species acts as a physical 
barrier and prevents germination by reducing 
diffusion of water and oxygen to the inner 
tissue of the seed (Panigrahi, 1986). In this 
regard, Thapliyal et al., (2008) found that 
there were no significant effects of mucilage 
on either germination % or mean 
germination time (MGT) of D. indica seeds. 
Seeds with intact mucilage and without 
mucilage germinated to 92 and 97%, 
respectively, and MGT was 28 and 26 days, 
respectively. 

There is a limited body of information in 
the literature regarding breaking the physical 
or morphological dormancy of D. indica 
seeds, but the following observations may be 
valied in this concern. Alamgir and Hossain 
(2005) reported that immersing seeds of 
Albizia saman in tap water for 24 h may be 
recommended for maximum germination and 
initial vigorous seedlings growth in the 

nursery. Bhardwaj et al. (2007) elicited that 
Albizia lebbeck seeds pre-treated with 
concentrated H2SO4 for 8 min followed by 
soaking in tap water for 3 h gave significant 
germination and better seedling growth 
under both laboratory and nursery 
conditions. On Acacia mangium, Bahar 
(2011) revealed that hot water soaking for 24 
h or H2SO4 for 15 min soaking enhanced 
germination of seeds to more than 92%. Like 
results were also obtained by Singh and 
Dhillon (2007) on Acacia nilotica, Prosopis 
cineraria and Lucaena leucocephala, Azad 
et al. (2010) on Albizia richardiana and 
Lagerstroemia speciosa, Azad et al. (2012) 
on Albizia procera, Khan (2013) on Cassia 
auriculata and Cassia tora, Pivetta et al. 
(2013) on Carnauba palm and Shahin et al. 
(2014) whom observed that soaking the 
depulped seeds of triangle palm in 
concentrated H2SO4 for 3 h gave the best 
germination percentage and velocity, higher 
means of vigour index, seed viability and 
plumule length, best growth of the resulted 
seedlings, as well as higher content of 
pigments, soluble sugars, indoles and 
phenols in the leaves. 

This study aims to detect the most 
appropriate treatments for enhancing seed 
germination of Elephant apple tropical tree 
along with getting high quality seedlings. 

MATERIALS AND METHODS 

This trial was carried out at the nursery of 
Hort. Res. Inst., ARC, Giza, Egypt 
throughout the consecutive seasons of 2013 
and 2014 in order to improve germination of 
Elephant apple tree seeds and quality of the 
produced seedlings using some pre-sowing 
treatments. 

Thus, the round fruits of Elephant apple 
(Dillenia indica L.) tree were collected from 
Giza Zoo on March, 15th for each season, 
then seeds were extracted from carples 
immediately on the second day (each fruit 
consists of 16-20 carples, each containing 5 
seeds or more, so each fruit gives around 80-
100 seeds). The seeds were left exposed to 
air 24 h until been dried, then were preserved 
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in paper bag till the time of planting (Figs. 1, 
2 and 3). 

Fig. 1. The intact fruit. 
 

Fig. 2. The carples after removing 
pseudocarpes. 

 

Fig. 3. The seeds. 
 

On April, 1st, the seeds were sterilized 
with sodium hydrochloride solution (10%) 
for 10 minutes, then rinsed several times 
with sterile distilled water and directly 
subjected to some pre-sowing treatments as 
follows: 

1- Untreated seeds, referred to as control. 

2- Seeds without mucilage, where mucilage 
was scraped off completely from the 
surface of seeds by rubbing them gently 
on a fine wire-net mesh for several 
minutes. 

3- Soaking in tap water for 24, 48 and 72 
hours at room temperatures (about 33 C 
for the two seasons). 

4- Soaking in hot water (60–70 C)  for 24 
hours. 

5- Soaking in absolute ethanol (97%) for 12 
and 24 hours. 

6- Soaking in concentrated sulfuric acid 
(98.5%) for 3 minutes. 

The treated seeds and those of control 
were sown immediately after treatment in 
16-cm-diameter pots (10 seeds/pot) filled 
with about 1.8 kg of sand and clay mixture 
(1:1, by volume). Some physical and 
chemical properties of the sand and clay used 
in both seasons are presented in Table (1). 

The layout of the experiment in the 
two seasons was a completely randomized 
design, replicated thrice, as each pot 
contained 10 seeds exemplifies one 
replicate (Mead et al., 1993). Clearly visible 
plumule protrusion was used as a criterion 
for germination. All agricultural practices 
needed for care the seeds were done. 
Number of germinated seeds was recorded 
every day and plumule length (cm) was 
measured after a week from emergence. 

The experiment was terminated 120 days 
after seed sowing (on July, 30th for each 
season), the time at which no additional 
seeds had germinated for 2 weeks. At that 
time, the following germination 
characteristics were calculated: 

1- Germination percentage (G. %) from 
the following equation:  

G. % = No. germinated seeds / Total No. 
sown seeds × 100 

2- Germination velocity (G.V.) in days, 
which equal average number of days 
from sowing till emergence of the final 
plumule . 

3- Mean germination rate (M.G.R.) in days = 
mean number of days till 50% 
germination (Odetola, 1987). 
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Table 1. The physical and chemical analysis of the used sand and clay during 2013 
and 2014 seasons. 

Soil type 
Particle size distribution (%)

S.P. 
E.C. 

(dS/m)
pH

Cations (meq/l) Anions (mq/l) 
Coarse 
sand 

Fine 
sand 

Silt  Clay Ca++ Mg++ Na+ K+ HCO3
- Cl- SO4

--

Sand 89.03 2.05 0.40 5.52 25.00 7.75 6.73 11.11 6.08 58.20 10.34 0.96 58.99 25.78

Clay 7.54 22.28 30.55 39.63 40.00 7.80 1.97 4.96 3.10 10.64 1.09 1.02 11.32 7.45

 

 

4- Germination rate index (G.R.I.), which 
calculated from Bartled equation 
indicated by Hartmann and Kester 
(1983). GRI = A + (A + B) + (A + B + 
C) + … /N (A + B + C ….). 

- Where: A, B, C, …. etc. are number of 
germinated seeds counted at different 
times, and N is number of times at which 
the germinated seeds were counted. 

5- Vigour index (V.I.) = G. % × mean length 
of plumule (Selvaraju and Selvaraj, 
1994) 

6- Seed viability (SV) = number of survived 
seedlings in each treatment after 
excluding the deteriorated and dead ones 
(Odetola, 1987). 

In addition, data of the resulted seedlings 
from the different treatments was recorded as 
follows: seedling length (cm), number of 
leaves/seedling, root length (cm), number of 
roots/seedling, as well as fresh and dry 
weights of top growth and roots (g). 

In fresh leaf samples, photosynthetic 
pigments (chlorophyll a, b and carotenoids, 
mg/g f.w.) and the percentages of total 
soluble sugars, indoles and phenols were 
evaluated according to the methods 
described by Moran (1982), Dubois et al. 
(1956), A.O.A.C. (1990) and William et al. 
(1965), respectively. 

Data were then tabulated and statistically 
analyzed according to program SAS Institute 
(1994), using Duncan's Multiple Range Test 
(Duncan, 1955) to elucidating the significancy 
between the means of the different treatments. 

RESULTS AND DISCUSSION 

Effect of pre-sowing treatments on:  

1- Germination characteristics: 

Data in Table (2) exhibit that 
germination % reached the maximum by 
soaking in concentrated H2SO4 for 3 min 
treatment which gave 100% germination in 
the two seasons. The soaking in tap water for 
72 h treatment gave 100% germination in the 
first season, but in the second one it recorded 
only 83.33% germination occuping the 
second rank after acid treatment. However, 
germination percent was progressively 
increased with elongating the period of 
soaking in tap water, especially in the second 
season. The least percent of germination was 
attained by the seeds without mucilage and 
those soaked in ethanol for either 12 or 24 h. 
On the other side, seeds of control and of 
those soaked in hot water for 24 h failed to 
germinate in the two seasons, besides the 
seeds soaked in ethanol for 24 h in the 
second one, as these treatments registered 
zero % of germination. 

The least number of days to either 100% 
or 50% germination in both seasons was also 
attributed to soaking in concentrated H2SO4 
for 3 min treatment, which was followed by 
soaking in tap water for 72 h treatment. The 
best means of germination rate index (GRI), 
as a real indication for germination 
accelerating was also achieved in the two 
seasons by acid treatment which 
significantly reduced such parameter to 0.50 
in the 1st season and to 0.51 in the 2nd one. 
Moreover, the highest means of vigour index  
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(V.I.), seed viability (S.V.) and plumule 
length (cm) were also due to soaking the 
seeds in concentrated H2SO4 for 3 min 
treatment that gave means suprpassed those 
of other treatments in both seasons. 

Improving germination characters by 
concentrated sulfuric acid as indicated above 
may be ascribed to the role of this acid in 
softening and lightening the seed coats and that 
consequently permits the ease permeable of 
water and gasses across the soften coats which 
finally leads to activating enzymes that decay 
the stored foods in the endosperm and 
producing sugars and energy required for 
growth of the embryo (Bahar, 2011). In this 
connection, Khan (2013) manifested that 80% 
seeds were germinated in Cassia auriculata 
and 88% seeds were germinated in Cassia tora 
after 5 min soaking in concentrated H2SO4. 
The previous gains were supported by those 
declared by Alamgir and Hossain (2005) on 
Albizia saman, Bhardwaj et al. (2007) on 
Albizia lebbeck, Pivetta et al. (2013) on 
Carnauba palm and Shahin et al. (2014) on 
Triangle palm. 

2- Seedling growth characters: 

It can be seen from Tables (3 and 4) and 
Fig. (4) that the best growth of seedlings was 
attained by soaking the seeds in concentrated 
H2SO4 for 3 min, as this treatment recorded 
the longest seedling and root lengths (cm), the 
highest No. leaves and roots/seedling, as well 
as the heaviest fresh and dry weights of top 
growth and roots (g) with significant 
differences compared to other treatments in the 
two seasons. Furthermore, soaking in tap water 
for 72 h treatment caused a significant 
increment in the various growth traits of 
seedlings giving averages closely near to those 
of the acid treatment with non-significant 
differences between them in some instances of 
both seasons. However, the least records of 
seedling growth criteria were referred to 
removing mucilage treatment which gave the 
shortest seedling and root lengths, the least No. 
leaves and roots/seedling accompanied with 
the lightest fresh and dry weights of top 
growth and roots in the two seasons. 

Improving vegetative and root growth of 
seedlings by acid treatment may indicate the 
role of sulfuric acid on softening the outer 
seed coats and altering lens structure, 
consequently permits the seeds to absorb 
more water and gasses necessary for 
activating enzymatic systems that induce 
hydrolysis of the complex food reserves to 
absorbable forms. Besides, the early 
germination under this treatment saving 
more time for the resulted seedlings to grow 
well, whereas seeds under other treatments 
are still dormant. Similarly, were those 
results explored by Singh and Dhillon (2007) 
on Acacia nilotica, Prosopis cineraria and 
Lucaena leucocephala, Azad et al. (2010) on 
Albizia richardiana and Lagerstroemia 
speciosa and Khan (2013) on Cassia 
auriculata and Cassia tora. 

3- Chemical composition: 

It is clear from data illustrated in Table (5) 
that chlorophyll a, b and carotenoids content 
(mg/g f.w.), as well as the percentages of total 
soluble sugars and total indoles were improved 
in the leaves of seedlings raised from seeds 
soaked in tap water (for any period), ethanol 
for 12 h or concentrated H2SO4 for 3 min 
compared to those raised from seeds without 
mucilage, with the dominance of soaking in 
concentrated sulfuric acid for 3 min 
treatment which gave the utmost high 
content of the above named constituents. In 
addition, content of the previous components 
was progressively increased with prolonging 
the period of soaking in tap water. The 
opposite was the right concerning the content 
of total phenols (%) which markedly 
decreased in response to soaking in tap water 
(a progressive decrement in such parameter 
was attained with protraction of soaking 
period), ethanol for 12 h and in concentrated 
H2SO4 for 3 min treatment that reduced 
content of such constituent to the least value 
(0.0022 against 0.011% for seeds free of 
mucilage). 

This may be explain why this treatment 
scored the highest and earliest germination, 
and may indicate the inhibitory effect of 
phenols  which   modify  the  activity  of  IAA-  
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Fig. 4. Effect of acid treatment (4) and tap water for either 72 h (3) or 48 h (2) on 

seedling growth of Dillenia indica L. compared to seedling raised from 
seeds without mucilage (1). 

 

oxidase and might therefore be acting on plant 
activities through changes endogenous auxins 
activity (Kenneth, 1979). 

From the foregone, it is concluded that 
soaking the seeds of Elephant apple (Dillenia 
indica L.) tree in either concentrated sulfuric 
acid (98.5%) for 3 min or tap water for 72 h 
may be suitable methods for improving 
germination and seedling quality. 
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  لبعض معاملات ما قبل الإنبات (.Dillenia indica L)ستجابة بذور شجرة تفاحة الفيل إ

  **عزة محمد عبد المنعم و **، أمل صلاح الفولى*سيد محمد شاهين
  قسم بحوث الحدائق النباتية، معهد بحوث البساتين، مرآز البحوث الزراعية، الجيزة، مصر. * 

  ، معهد بحوث البساتين، مرآز البحوث الزراعية، الجيزة، مصر.وتنسيق الحدائق قسم بحوث الزينة **
  

أجريت هذه التجربة تحت الظل بمشتل معهد بحوث البساتين مرآز البحوث الزراعية، الجيѧزة، مصѧر خѧلال    
على قياسات الإنبѧات ونمѧو الشѧتلات الناتجѧة      لدراسة تأثير بعض معاملات ما قبل الإنبات ٢٠١٤، ٢٠١٣ موسمي

المقارنة (بذور بѧدون معاملѧة)،     -:آالآتيآانت المعاملات و (.Dillenia indica L)رة تفاحة الفيل من بذور شج
ساعة تحت ظѧروف الغرفѧة العاديѧة، النقѧع      ٧٢، ٤٨، ٢٤بذور بدون طبقة الموسيلاج، النقع فى ماء الصنبور لمدة 

سѧѧاعة  ٢٤أو  ١٢%) لمѧѧدة  ٩٧(آحѧѧول إيثѧѧانول مطلѧѧق  فѧѧيسѧѧاعة، النقѧѧع  ٢٤م) لمѧѧدة  ٧٠ – ٦٠( دافѧѧئمѧѧاء  فѧѧي
  .دقائق ٣%) لمدة  ٩٨.٥يتيك مرآز (حمض آبر فيوالنقع 

أو آحѧول الإيثѧانول    الѧدافئ المѧاء   فѧي نقعت  التيوالبذور الكنترول  أوضحت النتائج المتحصل عليها أن بذور
آحѧول الإيثѧانول    فѧي نقعѧت   التѧي الإنبات، بينما أعطت البѧذور منزوعѧة الموسѧيلاج وتلѧك      فيساعة فشلت  ٢٤لمدة 
 فѧي المعاملات فقѧد أحѧدثت تحسѧناً معنويѧاً      باقيآلا الموسمين. أما  في على الإطلاق ساعة أقل نسبة إنبات ١٢لمدة 

 ١٠٠رفعت هذا القيѧاس إلѧى    والتي دقائق ٣حمض الكبريتيك المرآز لمدة  فينسبة الإنبات، مع تفوق معاملة النقع 
مѧاء الصѧѧنبور   فѧѧيقѧد زادت بزيѧѧادة مѧدة النقѧع     للإنبѧѧاتأن النسѧبة المئويѧة   بجانѧѧب ذلѧك، لѧѧوحظ    % بكѧلا الموسѧمين.  

سѧاعة. ولقѧد تحسѧنت معنويѧاً      ٧٢بѧالنقع لمѧدة    الثѧاني الموسѧم   في%  ٨٣.٣٣ول، لأالموسم ا في%  ١٠٠لتصل إلى 
الريشѧة   سرعة الإنبات، متوسط معدل الإنبات، دليل معدل الإنبات، دليل قوة الإنبѧات، حيويѧة البѧذور وآѧذلك طѧول     

تلتهѧا معاملѧة    والتѧي ببعض المعاملات المطبقة بهذه الدراسة، لكن السيادة آانت أيضاً للمعاملѧة  بѧالنقع فѧى الحمѧض     
سѧѧاعة. بالمثѧѧل آانѧѧت نتѧѧائج قياسѧѧات نمѧѧو الشѧѧتلات الناتجѧѧة ومحتѧѧوى الأوراق مѧѧن  ٧٢مѧѧاء الصѧѧنبور لمѧѧدة  فѧѧيالنقѧѧع 

 فѧي لات والفينولات، حيث سجلت معاملѧة النقѧع   وندلإلية الذائبة، اآلوروفيللى أ، ب، الكاروتينويدات، السكريات الك
أفضل معѧدل لنمѧو الشѧتلات الناتجѧة وأعلѧى محتѧوى مѧن مختلѧف المكونѧات           دقائق ٣حمض الكبريتيك المرآز لمدة 

ء مѧا  فѧي معاملѧة النقѧع    احتلѧت آانѧت مصѧحوبا بأقѧل محتѧوى للفينѧولات الكليѧة. أيضѧاً،         يوالتѧ الكيميائية سالفة الѧذآر  
  ساعة المرتبة الثانية بخصوص القياسات المذآورة آنفاً. ٧٢الصنبور لمدة 

إما فى حمض الكبريتيك المرآز  (.Dillenia indica L)وعليه، يمكن النصح بنقع بذور شجرة تفاحة الفيل 
 ل صѧѧفات إنبѧѧات وأعلѧѧى جѧѧودة للشѧѧتلات سѧѧاعة للحصѧѧول علѧѧى أفضѧѧ  ٧٢مѧѧاء الصѧѧنبور لمѧѧدة  فѧѧيأو  دقѧѧائق ٣لمѧѧدة 

  ناتجة.ال

 

 

  




