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ABSTRACT 

Sapindus rarak, which has local name as lerak, is a saponin producing plant belongs to the 
family Sapindaceae. Lerak has not been cultivated and grows wild in the forest. Utilization of 
lerak fruit pericarp includes traditional detergent, biopesticides, and for health purposes. 
Sapindus rarak and its related species in the genus are known for their delayed, uneven and low 
germination that in turn inhibit the regeneration. Sapindus genus usually undergo physical or 
physiological dormancy. Seed germination can be increased after the treatment of sand paper 
scarification, hot water, hydrochloric acid or gibberellin treatments. This study aimed to evaluate 
the effect of sand paper scarification, hot water, hydrochloric acid or gibberellin treatments on 
seed dormancy breaking of lerak. Germination experimental unit is a tray filled with a mixture of 
garden soil and sand in the ratio of 1 : 1. Each tray contains 30 seeds of 3 replications arranged in 
a randomized block design. The data on seed germination was collected daily and continued until 
complete germination (maximum up to 90 days). Parameters recorded were germination 
percentage and median length of germination time (MLG). The study showed that the highest 
percentage of germination (81.11%) and the shortest MLG (38.67 days) was shown by the 
treatment of hot water soaking with the temperature of 50°C for 20 minutes. The lowest 
percentage of germination (31,11%) and the longest MLG (67.20 days) was shown by the control 
(untreated) seeds. 
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INTRODUCTION 

Sapindus rarak DC. has local names lerak (Indonesia), rerek (Sunda), klerek, werak (Java) or 
lamuran (Palembang) (Kasahara & Hemmi, 1986). Lerak belongs to the  family Sapindaceae, 
other species of similar genus with Sapindus rarak is S. mukorossi, S. emarginatus, and S. 
saponaria. Lerak plants which  has the shaped trees grow well in almost all types of soil and 
climatic conditions, from the lowlands to the mountains with an altitude of 450-1500 m above 
sea level (Udarno, 2009). The average tall of lerak tree is 10 m, although it can reach 42 meters 
with diameter 1 m. Lerak commonly grows wild in the forest and shade grown. 

Lerak fruit pericarp contains saponin, while the seeds contain oil (Sunaryadi 1999 & Stoffels, 
2008). Lerak pericarp is used for washing batik cloth in Java and maintaining the color of the 
fabric to become more durable and does not fade (Herman, 2007; Stoffels, 2008), and also 
commonly used to wash precious metals made jewelry (Fatmawati, 2014), natural washers, 
biopesticides, and utilized for health purposes (Piputri & Lutfiati, 2014; Mediana & Prijono, 
2014; Silviani & Puspitaningrum, 2015). 

The usage of lerak based soap is one example of an environmentally friendly soap. The 
advantages of using lerak soap compared to artificial chemical soap more in terms of 
environmental protection. Lerak can be classified as a biopesticide crop because the saponin 
content of lerak pericarp can be used as insect (mosquitoes and cockroaches) killers. Saponins 
content of lerak may also have anthelmintic and moluscisidal activities (Nunik, 1998; 
Hamburger  et al., 2007). 

Based on it is multifunctional benefits, lerak plants need to be conserved. Lerak can be 
propagated by seed, so lerak seedling can be obtained in large quantities without the need of 
sophisticated equipment and does not require high costs. However, there is a problem in lerak 
propagation. Lerak has a low propagation success rate and have  a low germination rate 
(Sunlayanuban, 1991). Seed germination of similar genus with lerak namely Sapindus 
mukorossi, Sapindus emarginatus and other species, were known to be low, long and uneven 
(Thapa & Gautam, 2005; Dobhal et al., 2012; Swaminathan & Revathy, 2013). 

Mature and ripe seed which is ready to germinate requires appropriate climatic and growing 
conditions to be able to break dormancy and begin the process of germination. Seeds can 
undergo physical and physiological dormancy (Sutopo, 2002). Physical dormancy is caused by 
structural barriers to germination, such as a hard seed coat and waterproof and mechanical 
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resistance of the seed coat to the growth of the embryo. Physiological dormancy caused by a 
number of physiological factors including plant growth regulators or immature embryos. 

Sapindus genus has the type of physical or physiological dormancy (Cook et al., 2008). Physical 
dormancy in Sapindus is caused by the existence of the hard seed coats (testa) which interfere the 
absorption of water. Lerak seeds also has structure of the hard testa as well as kepel 
(Stelechocarpus burahol) that can lead to the difficulty of germinate (Isnaeni & Habibah, 2014). 

Physiological dormancy is caused by physiological processes in seeds such as embryo 
immaturity. Embryonic development stages include pre-embryo quadrant and octane, globular, 
heart, torpedo stages in the seed. Embryos that not fully developed or immature, which is still in 
the torpedo stage, requires a certain period of time in order to germinate (Cook et al., 2008). 
Sautu (2004) states that seeds of Sapindus saponaria have physiological dormancy type with 
median length of germination time (MLG) normally of 74 days. 

Gibberellin has been reported to be able to overcome seed dormancy in many species, so that 
seeds can germinate and the mobilization of endosperm reserves during the early stages of seed 
germination (Hopkins & Huner, 2008). One of the effects of gibberellins in seeds is pushing 
radicle cell elongation so that it can penetrate the endosperm, seed coat or rind that limits growth 
(Salisbury & Ross, 1992). Gibberellin can be produced by the plants, but the amount is not 
enough to stimulate seed germination mainly on hard-testa seed (Asra, 2014). Soaking the hard-
testa seed with GA3 usually been done to speed up the germination process. 

Plant growth regulators Sakawa (cytokinin, Gandasil D, Chlorella pyrenoidosa) has been 
reported effective on increasing seed germination and seedling growth of lerak in compost media 
(Sumiasri et al. , 2010). Sakawa with the concentration of 2 mL/L gave the best effect on the 
growth parameters observed (percent germination, plant tall, leaf number, root length, and 
number of roots). 

Seed dormancy on lerak also likely caused by the barrier of seed coat (testa). Woods (2004) 
states that physical scarification on lerak seeds can accelerate seed germination. Soaking the 
seeds in hot water is able to soften and open the pores of the hard seed testa (Baskin et al., 2004). 
Soft seed testa will allow water to be easily absorbed by the seed so that the physiological 
processes in seed germination can take place and happen. 

The germination percentage and germination rate in lerak seed treated with sandpaper 
scarification and soaking the seeds in hot water of 65°C for 20 minutes resulted in better 
germination and seedling growth than soaking the seeds with KNO3 solution or untreated seeds 
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and soaking in auxin (Wardhani & Elik, 2007). Seed germination of S. mukorossi increased 
(32%) after been given hot water treatments than untreated seeds (Dobhal et al., 2012). The 
germination of S. mukorossi treated with saturated hydrochloric acid scarification for 75 and 110 
minutes effective to accelerate and increase germination of S. mukorossi (Thapa & Gautam, 
2005). 

This study aimed to evaluate the effect of sand paper scarification, hot water, hydrochloric acid 
or gibberellin treatments on seed dormancy breaking of lerak for developing an extensive and 
well-planned lerak cultivation. 

MATERIALS AND METHODS 

Lerak seeds material 

The physiologically matured fruit of lerak were obtained from a one plants grown in the Malang 
city. The collection was made in the month of February until April, 2015. The fruit dried at under 
shade room temperature and stored in plastic sacks until October 2015.  

Treatments for dormancy breaking 

Factors for dormancy breaking applied in this study includes sand paper scarification, hot water, 
hydrochloric acid or gibberellin treatments. Sand paper scarification consist of two variation as 
to scarify testa at 1) hilum, 2) hilum and back seed position. Hot water treatment: The seeds 
were soaked separately in three level of hot water (50°C, 65°C, 80°C) for 20, 30, 40 min. 
Hydrochloric acid treatment: The seeds were presoaked separately in three level concentration 
of HCl (80%, 90%, and concentrated) for 5, 10, 15 min. After treatment the seeds were washed 5 
times with distilled water to remove the traced of acid and transferred to trays for germination. 
Gibberelin treatment: The seeds were soaked in three level of GA3 at 80, 90, and 100 ppm for 
30, 60, 90 min separately. 

Germination experimental unit is a tray filled with a mixture of garden soil and sand to 1 : 1. 
Each tray contains 30 seeds 3 replications arranged in a randomized block design. 

Data collection  

The seed germination data was collected daily and continued until all the seeds germinated 
(maximum up to 90 days). Parameters recorded were germination percentage (g) and median 
length  of germination time (MLG). 
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g = Ng/Ns x 100 
where:  Ng = number of seeds germinated,   
             Ns = total number seeds,  
MLG = (N1 x H1) + (N2 x H2) + … + Nk x Hk) / N1 + N2 + … + Nk,  
where MLG = median length of germination time,  
              N = number of seeds germinated on particular day (i),   
              H = day of emergence for germination 
            (Sautu, 2004; Kamble et al., 2013; Sandi et al., 2014). 

 
Statistical analysis  

The data were analyzed statistically using Anova (non-Factorial) in Randomized Block Design at 
the 5% probability level (Gomez and Gomez, 1986). Means differing significantly were 
compared using Scott-Knott test at the 5% probability level. Variability in the data has been 
expressed otherwise as mean  SE (standard error).  

RESULTS AND DISCUSSION 

Germination percentage 

All the treatment apply in this study enhanced the percentage of germination. The highest 
percentage of germination (81.11%) was shown by the treatment of hot water soaking with the 
temperature of 50°C for 20 minutes and the lowest percentage of germination (31,11%) was 
shown by the control (untreated) seeds (Figure 1 A). The results of analysis of variance showed 
that the kind of treatment affect on germination percentage of lerak. Scott-Knott test results show 
that soaking hot water with the temperature of 50°C for 20 minutes resulted in germination 
percentage (81.11 %) were not significantly different from the treatment of GA3 100 ppm for 30 
minutes (73.33 %), and hot water soaking with the temperature of 50°C for 30 minutes (72.22 %) 
(Figure 1A). The soaking hot water with the temperature of 50°C for 20 minutes was 
significantly different from other kinds of treatments. 

Among the treatment of the seed coat sandpaper scarification, the highest percentage of 
germination (60.00%) was shown by treatment of the seed coat sanding on the side of the hilum, 
followed by the sanding on the two sides (34.44%), and by the untreated (31.11%) respectively. 
Whereas the treatment of hot water showed that hot water soaking with the temperature of 50°C 
for 20 minutes gave the highest percentage of germination (81.11%), followed the temperature of 
50°C for 30 minutes (72.22%). The lowest percentage (37.78%) was shown the temperature of 
80°C for 40 minutes. For the hydrochloric acid treatment, HCl 80% soaking for 5 minutes gave 
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the highest percentage of germination (64.44%) on the other hand  treatment of HCl 100% for 15 
minutes gave the lowest percentage of germination (44.45%). For the gibberelin soaking 
treatment, the highest percentage of germination (73.33%) was shown by the treatment of GA3 
100 ppm for 30 minutes and the lowest percentage (46.67%) was shown treatment of GA3 90 
ppm for 30 minutes.   

Median length of germination time (MLG) 

The median length of germination time (MLG) was also accelerated by all the treatment apply in 
this study. The fastest MLG (38.67 days) was shown by the treatment of hot water soaking with 
the temperature of 50°C for 20 minutes and the longest MLG (67.20 days) was shown by the 
control (untreated) seeds (Figure 1B). Results of analysis of variance showed that the kind of 
treatment affect the MLG of lerak. Scott-Knott test results show that soaking hot water with the 
temperature of 50°C for 20 minutes resulted germinate the fastest time (38.67 days), but not 
significantly different with hot water soaking with the temperature of 50°C for 30 minutes (40.65 
days), and treatment of HCl 80% soaking for 5 minutes (42.23 days) and significantly different 
from other kinds of treatments. 
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Figure 1.   Effect of of physicall and chemicall dormancy breaking treatment 
germination percentage and median length of germination time (MLG) of lerak seed . 

A. Germination percentage; B. median length of germination time (MLG). 
 untreated;      the treatment of sandpaper scarification;      the treatment of hot water; 
 the treatment of hydrochloric acid;     the treatment of gibberelin. 

Numbers above column showed the mean  SE (standard error). Notation by same letter 
above graph are show not significantly different at the 5% level with Scott-Knott test. 
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For sandpaper scarification treatment, the fastest MLG (44.83 days) was shown by sanding one 
the side of the hilum, followed by the sanding on the two sides (46.93 days), and by the untreated 
(67.20 days) respectively. Whereas hot water soaking with the temperature of 50°C for 20 
minutes gave the fastest percentage of MLG (38.67 days), followed the temperature of 50°C for 
30 minutes (40.65 days). The longest MLG (50.07 days) was shown the temperature of 80°C for 
30 minutes. For the hydrochloric acid treatment, HCl 80% soaking for 5 minutes gave the fastest 
of MLG (44.23 days) on the other hand treatment of HCl 80% soaking for 10 minutes gave the 
lowest of MLG (49.79 days). For the gibberelin soaking treatment, the fastest of MLG (44.27 
days) was shown by treatment of GA3 100 ppm for 90 minutes and the longest (50.08 days) was 
shown by treatment of GA3 100 ppm for 30 minutes. 

Lerak seed testa is impermeable for water (physical dormancy). In lerak seeds, hard testa 
structure as the main obstacle that resulted dormancy (Sautu et al., 2007). The treatment of the 
seed testa by sandpaper scarification facilitated water into the seeds for imbibition and facilitated 
germination. Whereas the seeds that were not sanded cannot absorb water well. Sanding of testa 
on two sides of the hilum and seed back, causing too much water entered the seed, so the seeds 
were oversaturated  causing lower germination percentage and took longer time to germinate 
than the sanding on one side of the seed testa. 

Soaking the seeds in hot water resulting in better seed germination and growth than the control 
(no treatment). The seed coat is made permeable to water through the hot water imbibition. 
Soaking seeds with hot water is able to soften and open “gap water”  in the hard seed coat 
(Baskin et al., 2004). The softer seed coat caused water easily absorbed but slow enough to give 
a chance to the seed to facilitate physiological processes in seed germination to take place and 
happen. 

Seed scarification can also be done with hydrochloric acid treatment. Soaking with hydrochloric 
acid also allows water entering the seeds for imbibition and facilitate germination. Chloride acid 
hydrolyze and increase the permeability of the seed coat. Acid scarification leads to partial or 
complete removal of inhibitors substances and weakening of the hard and impermeable seed coat 
(Naikawadi et al., 2012). 

Seed growth can be stimulated by endogenous hormones seeds to germinate to produce normal 
seedling in unfavorable circumstances (Salisbury & Ross, 1992). Exogenous plant growth 
regulator that is given will interact with endogenous hormones. Growth hormone levels capable 
of causing a bit of a reaction either biochemical, physiological and morphological, which serves 
to influence the growth and development of plants. Gibberellin was able to overcome seed 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume:02, Issue:04 

 

www.ijaer.in                                  Copyright © IJAER 2016, All right reserved                       Page 944 

 

dormancy in many species. One of the effects gibberellin on seed is to stimulate elongation of 
radicle cell so that it can penetrate endopserma and seed coat endosperm that limited growth 
(Srivastava, 2002). Physiological effects of gibberellin among others are encouraging the activity 
of hydrolytic enzymes and the formation of amylase and enzymes that modify lipid into sucrose 
in the process of germination. Nurshanti (2009) stated that the provision of growth regulators 
(GA3 75 ppm) influence on seed germination of Roystonea regia (king palm) 32% higher 
compared to controls. Lerak seed soaking treatment in GA3 100 ppm for 30 minutes to produce 
73.33 % germination percentage, 42 % higher than the control. 

External gibberellin provided will change the level of internal gibberellin contained in the seed, 
that this level is a trigger factor for the germination process. Hopkin & Huner (2008) suggested 
that internal gibberellins responsible for the formation of the enzyme alpha-amylase occurred at 
the begining of germination. If the internal gibberellins are in limited quantities or not active then 
germination will be slow. The addition of an external gibberellins resulted in increasing the 
amount of gibberellin in the seed, thereby increasing the availability and activity of the alpha-
amylase enzyme. 

CONCLUSION 

Soaking lerak seeds with hot water of 50°C for 20 minutes gave the highest percentage of seed 
germination and median length of germination time (MLG) compared with  seed soaking 
treatment with HCl solution, GA3 solution, and sandpaper scarification. Soaking treatment of hot 
water of 50°C for 20 minutes is recommended to break seed dormancy lerak, because it is 
cheaper and simpler equipment. 

ACKNOWLEDGEMENT 

Authors grateful to Department of Biology, Faculty of Mathematic and Natural Science, Malang 
State University (UM), Indonesia for provision of laboratory and materials for the project to be 
successfully carried out and students of the Department of Biology Malang State University 
(UM), the 2014 offering G who helped research. 

 
 

 
 

 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume:02, Issue:04 

 

www.ijaer.in                                  Copyright © IJAER 2016, All right reserved                       Page 945 

 

REFERENCES 

Asra, R. (2014). Effect of hormone gibberellin (GA3 ) on germination and vigoritas 
Calopogonium caeruleum. Biospecies 7 (1): 29-33. 

Baskin, J.M. & Baskin, C.C. (2004). A classification system for seed dormancy. Seed Science 
Research. 14: 1 –16. 

Baskin J.M., Davis, B.H., Baskin, C.C., Gleason, S.M. & Cordell, S.  (2004). Physical dormancy 
in seeds of Dodonaea viscosa (Sapindales, Sapindaceae) from Hawaii. Abstrak. Seed 
Science Research: 14 (1): 81-90. 

Cook, A; Turner, S.R.; Baskin, J.M.; Baskin, C.; Steadman, K.J. & Dixon, K.W. (2008). 
Occurrence of physical dormancy in seeds of Australian Sapindaceae: A Survey of 
species in nine genera. Annals of Botany. 101: 1349-1362. 

Dobhal, U., Bhandari, S., Bisht, S. & Bisht, N.S. (2012). Seed germination of Sapindus 
mukorossi. Life Sciences Leaflets. 3: 60-63 

Fatmawati, I. (2014). Effectiveness of fruit lerak (Sapindus rarak De Candole ) as a cleaning 
material metallic silver, bronze, and iron. Jurnal Konservasi Cagar Budaya Indonesia. 8 
(20): 24-31. 

Gomez, K.A. & Gomez, A.A. (1984). Statistical procedures for agricultural research (2 ed.). 
NewYork: John wiley and Sons, 680p. 

Hamburger, M.; Scalanin, I.; Hostettmann, K.; Dyatmiko, W. & Sutarjadi. (2007). Acetylated 
saponins with molluscicidal activity from Sapindus rarak: Unambiguous structure 
determination by proton nuclear magnetic resonance and quantitative analysis. 
http://onlinelibrary.wiley.com/doi/ 10.1002/pca.2800030507/ abstract. Diakses 2 April 
2012. 

Hopkin, W.G. & Huner, N.P.A (2008). Introduction to Plant  Physiology. Fourth Edition.  
Hoboken, New Jersey United States of America: John Wiley & Sons, Inc. 

Hermawan, E. (2007). Rerak and saponin able to expel snails. Majalah Agrotek. 28 Juni. 

Isnaeni, E. & Habibah, E. (2014). Effectiveness of scarification and soaking temperature on seed 
germination Kepel [Stelechocarpus burahol (Blume) Hook f. & Thompson] in vitro and 
ex vitro. Jurnal MIPA. 37 (2): 105-114.  

http://onlinelibrary.wiley.com/doi/%2010.1002/pca.2800030507/%20abstract


International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume:02, Issue:04 

 

www.ijaer.in                                  Copyright © IJAER 2016, All right reserved                       Page 946 

 

Kamble, V.R., Sayed, B.K, &  Kavade, S.P. (2013). Effect of some pre-sowing treatments on 
Sapindus laurifolius seed germination. Journal of Research in Plant Sciences. 2 (2): 205-
212. 

Kasahara, S. & Hemmi, S. (ed.) (1986). Medicinal Herb Index in Indonesia. Jakarta: PT. Eisai 
Indonesia. 

Mediana, G. & Prijono, D. (2014). Influence of heating and storage to extract the insecticidal 
activity lerak (Sapindus rarak) larvae Crocidolomia pavonana (F.) (Lepidoptera: 
Crambidae). Agrovigor. 7 (2): 90-98. 

Nunik, S.A. (1988). The use of lerak fruit Sapindus lerak de Candole as an insecticide. Jakarta: 
Center for Research and Development of Health Ecology. 

Nurshanti,  D,  F.  (2009).  Growth regulator giberellin acid (GA3) and the influence of the king 
palm seed germination (Roystonea regia). Agronobis, Vol. 1 No.2, September 2009. 

Piputri, D.A. & Lutfiati, D. (2014). The influence of the frequency of washing by using lerak 
(Sapindus rarak De Candole ) on the sharpness of the dulit color batik Gresik. e-Journal 
Edisi Yudisium Periode Pebruari 2014 Unesa. 03(01): 175-179 

Salisbury, F.B. & Ross, C.W. (1992). Plant Physiology. 4th edition. California: Wadsworth 
Publishing Inc. 

Sandi, A.L.I., Indriyanto & Duryat (2014). Seed size and scarification with hot water on seed 
germination tree “kuku” (Pericopsis mooniana). Jurnal Sylva Lestari. ISSN 2339-0913. 2 
(3):  83—92. 

Sautu, A. (2004). Ecology, morphology, and germination physiology of tree seeds in tropical 
semievergreen forest in the Panama Canal Watershed, with special reference to seed 
dormancy classes along a precipitation gradient. Master Thesis. University of Kentucky. 

Sautu, A., Baskin, J.M., Baskin, C.C., Deago, J. & Condit, R. (2007). Classifi-cation and 
ecological relationships of seed dormancy in a seasonal moist tropical forest, Panama, 
Central America. Seed Science Research. 17: 127-140. 

Silviani, Y. & Puspitaningrum, A. (2015). Test the effectiveness of ethyl acetate and ethanol 
extracts of fruit lerak (Sapindus rarak) on the growth of Entero-phatogenic Escherichia 
coli dan Enterotoxigenic Escherichia coli. Biomedika. 8 (1): 1-6. 

Srivastava, L.M. (2002). Plant Growth and development: Hormone and environment. Orlando-
Florida: Elsevier Science 



International Journal of Agriculture and Environmental Research 

ISSN: 2455-6939 

Volume:02, Issue:04 

 

www.ijaer.in                                  Copyright © IJAER 2016, All right reserved                       Page 947 

 

Stoffels, K. (2008). Soap nut saponins create powerful natural surfactant. Personal Care 
Magazine (Jeen International Corporation). 

Sutopo, L.  (2002). Seed technology. Jakarta: Rajawali.   

Sunaryadi (1999). Extraction and isolation of saponins fruit lerak (Sapindus rarak) as well as 
testing power defaunation. Tesis Pascasarjana. Tidak dipublikasikan. Bogor: IPB. 

Sunlayanuban, P. (1991). Effects of mycorrhizae on germination and seedling growth rate of 
native tree species. http://www.forru.org/ab_ sunlayanuban 1991eng.htm. Diakses 15 
April 2012. 

Swaminathan, C.  & Revathy, R. (2013). Improving seed germination in Sapindus emarginatus 
Vahl. Pinnacle Agricultural Research & Management. Volume 2013, Article ID parm-
101, 3 pages. 

Thapa, H.B. & Gautam, S.K. (2005). Augmentation of germination in Sapindus mukorossi due to 
acid scarification in Jhanjhatpur Nursey. Banko Janakari. 16(1): 14-20. 

Udarno, L. (2009). Lerak (Sapindus rarak) industrial plants instead of soap. Warta Penelitian 
dan Pengembangan Tanaman Industri. Volume 12 (2): 7-8. 

Woods, K. (2004). Direct seeding for forest restoration on abandoned agricultural land in 
Northern Thailand. Journal of Tropical Forest Science. 16 (2): 248—259. 

 
 

http://www.forru.org/ab_%20sunlayanuban%201991eng.htm

