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ABSTRACT

Mimusops elengi is a crop which often planted as an ornamental and shade
tree in gardens and along roads, also in coastal sites. This plant also has valuable
value as medicinal plant which has been used for treat diseases. So far in our country,
this plant is not exploited commercially for various applications. Malaysia has
potential to produce products based on this plant and establish industry which is now
abandoned. For establish this industry, need regular supply of the plant. The most
important thing is planting materials to continue the production. This crop can be
grown both from seeds and cuttings with seeds having preference due to easy
handling and transportations. However, the seeds have been reported that the seeds
take very long time to germinate when sown. In order to establish a method to store
Mimusops seeds, the present study was carried out to determine the effect of
desiccation, cryopreservation (-196°C), treatments breaking seed dormancy, and

practical way to break seed dormancy on the germination of Mimusops elengi.

In the first experiment, Mimusops seeds were desiccated using two methods
which are using laminar air flow and silica gel methods. The seeds were desiccated
from 34.9% moisture content to 30%, 20%, 15%, 10% and 7% followed by
germination on sterilized sand. Results showed that desiccation affect the
germinability of Mimusops seeds. For 20% moisture content and above, the
percentage of germination is between 11-14% which are low whereas 20% moisture

content and below, none of the seeds was germinated within fifty days.

In the second experiment, clipped and unclipped seeds desiccated to 30%,

20%, 15%, 10% and 7% moisture content were subjected to liquid nitrogen (-196°C)



exposure for 24 hours. Results showed that both clipped and unclipped seeds do not

germinate within time of observation (50 days).

In the third experiment, effect of treatment breaking seed dormancy on
germination of Mimusops seeds was done. For mechanical scarification using sand
paper, on day 17, the seeds started to germinate. The percentage of germination is

high about 70-80% within the time of observation.

In the forth experiment, the seeds of Mimusops was sowing by using Petri
dish with wet cotton as the medium for the germination of seeds instead of using
sand. There were four conditions where the seeds still have the seed coat, without
seed coat, the upper part of the seed was clipped and the lower part of seed was
clipped. Results showed that all the conditions of the seed can germinated
successfully (90-100%) but the seeds without seed coat were fastest germinate than
others which on day 5. Therefore, the identification of practical seed dormancy
breaking procedures was found. The growers can easily adapt this way by using wet

cotton as medium for sowing the seed with break the hard seed coat.

xi



ABSTRAK

Mimusops elengi adalah sejenis tumbuhan yang biasanya ditanam sebagali
tumbuhan tanaman hiasan dan tanaman teduhan serta ianya ditanam di sepanjang
jalan dan juga di tapak pantai. Tanaman ini mempunyai nilai perubatan yang telah
digunakan bagi merawat pelbagai penyakit. Pada hari ini di negara kita masih belum
mengeksploitasi secara komersial bagi kepelbagaian kegunaannya. Malaysia
mempunyai potensi untuk menghasilkan produk-produk dari tumbuhan ini dan
menghidupkan industri ini dimana sehingga Kini ianya di abaikan. Bagi mewujudkan
industri ini, bekalan tanaman yang tetap diperlukan. Pengeluaran yang berterusan di
perlukan bahan tanaman. Tumbuhan ini boleh dibiakkan secara percambahan biji
benih atau keratan batang dan biasanya pokok ini dibiakkan secara percambahan biji
benih kerana mudah dikendalikan dan diagihkan. Walaubagaimanapun, disebabkan
biji benih tanaman ini mengambil masa yang sangat lama untuk bercambah. Untuk
mengetahui kaedah yang sesuai untuk mengatasi masalah, kajian ini telah dijalankan
untuk menentukan kesan pengeringan, krioawetan (-196°C), rawatan-rawatan
mematahkan benih dorman dan kaedah praktikal bagi mengatasi masalah dorman

terhadap keupayaan percambahan pokok Mimusops elengi.

Dalam eksperimen pertama, biji benih dikeringkan dengan menggunakan dua
kaedah iaitu aliran udara laminar dan kaedah gel silica di dalam desikator.
Kandungan air biji benih segar dikeringkan dari 34.9% kepada 30%, 20%, 15%, 10%
dan 7% dan dicambahkan dalam pasir yang telah disteril. Keputusan menunjukkan
pengeringan mempengaruhi keupayaan biji benih Mimusops untuk bercambah. Bagi
kandungan air 20% dan keatas, peratusan percambahan di antara 11-14% manakala
kandungan air 20% dan kebawabh, tiada biji benih yang bercambah dalam masa 50

hari.
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Dalam eksperimen kedua, biji benih yang ditebuk dan tidak ditebuk kulitnya
dikeringkan kepada 30%, 20%, 15%, 10% and 7% kandungan air dan disimpan ke
dalam cecair nitrogen (-196°C) selama 24 jam. Keputusan menunjukkan kedua-dua

keadaan biji benih tidak bercambah.

Dalam eksperimen ketiga, telah dijalankan kesan rawatan pematahan biji
benih dorman terhadap perkecambahan. Bagi rawatan skarifikasi mekanikal
menggunakan kertas pasir, pada hari ke 17, biji benih telah mula berkecambah.
Peratus perkecambahan agak tinggi berbanding sebelum rawatan iaitu 70-80%

sepanjang sesi pemantauan dijalankan.

Dalam eksperimen keempat, biji benih telah disemai menggunakan “Petri
dish” dengan kapas lembap sebagai media tanaman selain dari pasir. Terdapat empat
keadaan di mana biji benih masih mempunyai kulit luar, biji benih tanpa kulit luar,
biji benih yang telah ditebuk kulitnya pada bahagian atas dan biji benih yang telah
ditebuk kulitnya pada bahagian bawah. Kemudian keempat-empat biji benih ini
ditanam. Keputusan menunjukkan semua keadaan biji benih berjaya bercambah (90-
100%) tetapi yang membezakannya adalah biji benih tanpa kulit luar bertindak
paling cepat untuk bercambah iaitu pada hari ke 5. Sehubungan dengan itu,
pengenalpastian kaedah yang paling praktikal bagi pematahan benih dorman telah
dijumpai. Para petani dapat menyesuaikan diri menggunakan cara mudah ini dengan
menjadikan kapas lembap sebagai media perkecambahan serta menyemai biji banih

dalam keadaan tanpa kulit luar yang keras.
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CHAPTER 1

INTRODUCTION

Mimusops elengi Linn. (Family, Sapotaceae) native to India, Sri Lanka and
the Andaman Islands is called as ‘Tanjong’ in Malay language and used as an
ornamental and medicinal plant in Peninsular Malaysia. This plant is called Bakula in
Sanskrit, Magizham in Tamil, Pikul in Thai, Bakul in Hindi, Munamal in Sinhalese,
Kha-Yay in Myanmar and Bullet wood tree in English. It is an evergreen tree used
for various medicinal purposes in India, Burma, Pakistan, Thailand and Malaysia.

This plant is economically important, but it is not studied in depth.

In Asia, it is often planted as an ornamental and shade tree in gardens and
along roads, also in coastal sites. This plant is valuable as medicinal plant which has
been used to treat diseases. The bark is used for cooling, a cardio tonic, alexipharmic,
stomachic, anthelmintic, tonic, astringent which cures biliousness, diseases of the
gums and teeth (Basavaraj, 2010). The flower is used for cooling, to cure the disease
of blood, liver complaints, diseases of the nose, headache, and their smoke is good
for controlling asthma. The fruit is astringent to the bowel, good for the teeth, causes
flatulence. The seed can fix loose teeth and used as a cure for headache (Bharat,
2010). The root is aphrodisiac, diuretic, good for gonorrhea and used as a gargle
which causes relaxation of the gums. The flowers, which appear twice a year, are

somewhat fragrant and powerfully aromatic.

In a test in Indonesia, the wood of Mimusops elengi was demonstrated to be
very durable, even when exposed to the weather or in contact with the ground. It is

reportedly resistant to marine borer attack and to dry-wood termites. The heartwood

1



is very resistant to impregnation with preservatives. The heavy, strong and durable
wood of Mimusops elengi is well known to be suitable for heavy general
construction, bridge building, marine construction, furniture and cabinet work, and
many more. A good quality veneer and plywood can be manufactured from the

wood. Mimusops elengi also yields a good fuelwood.

So far in our country, this plant is not exploited commercially for various
applications though it is commonly planted as an ornamental plant, a fragrant
flowering tree in gardens and for shade around houses. Malaysia has potential to
produce products based on this plant and establish industry which is now abandoned.
To establish this industry, regular supply of the plant will be needed. The most
important thing is planting materials to continue the production. This plant is
propagated through seeds and cuttings. Nevertheless, trees propagated by cuttings
show a lower longevity and have lower drought and disease resistance than those
propagated with seeds (Heller, 1996). This is because plants from seeds develop a
taproot and four lateral roots, whereas it has been reported that cuttings do not

develop a taproot (Heller, 1996).

The most common method today is by using seed because it is easy to handle
in term of planting and transportation. Therefore, upon collection seeds need to be
stored under suitable condition until the seeds are used for planting. Seed storage
aspires to preserve seed with initial quality until it is needed for planting. The
purpose of seed storage is to maintain the seed in good physical and physiological
condition from the time they are harvested until the time they are planted. Seeds have

to be stored, because there is usually a period of time between harvest and planting.



In order to be able to store the seed accordingly, the ability of the seeds to
tolerate desiccation is very important as seed moisture content and storage
temperature are the two most important criteria for prolonged storage. Deterioration
is inevitable and in oily seed this process is enhanced. Therefore, cryopreservation
has been recommended as an alternative. Cryopreservation is generally understood as
storage between -79 and -196°C, the low extreme being the temperature of liquid
nitrogen (Bekheet et al., 2007). The major advantage of storing plant materials at
such a temperature is that both metabolic process and biological deterioration are
considerably slowed or even halted (Karthe, 1981). In addition it is believed that
cryopreserved materials remain genetically stable, thus having advantage over

conventional conservation method (Withers 1980, 1983).

This study was carried out in order to evaluate the sensitivity of Mimusops
seeds to desiccation with different moisture content. Cryopreservation was attempted

as a means to establish a long-term storage protocol for Mimusops elengi.

Therefore, the objectives of this study were:

1. To determine the effect of desiccation on germination of Mimusops elengi
seeds.

2. To determine the effect of cryopreservation on survival of Mimusops elengi
seeds.

3. To establish practical seed dormancy breaking procedures that can be adapted

by growers.



REFERENCES

Association of Official Seed Analysts (AOSA). 2000. Tetrazolium testing handbook,
ed. J. Peters. Contribution 29. AOSA, Lincoln, NE.

Basavaraj, C.K., Purnima, A. Diuretic activity of extracts of Mimusops elengi Linn.
Bark. Int J Green Pharm.2010:90-92.

Baskin CC, Baskin JM. 1998. Seeds: Ecology, biogeography, and evolution of

dormancy and germination. San Diego (CA): Academic Press. 666 p.

Bekheet S.A., Taha, H.S., Saker, M.M. and Solliman, M.E. 2007. Application of
cryopreservation Technique in In vitro Grown Date Palm Phoenix dactylifera
L.) Cultures. Journal of Applied Sciences Research. 3(9): 859-866.

Bewley, J. D. and Black, M. 1985. Seeds: Physiology of Development and

Germination, Plenum Press, New York, USA.

Bharat G, Minoo P, Kothari I.L. 2010. Pretreatment effects on germination of
Mimusops elengi L. Seed Technol. 32(2):138-144.

Bharat G, Parabia MH. 2010. Pharmacognostic evaluation of bark and seeds of
Mimusops elengi L. Int J Pharm Pharmac Sci. 2(4):110-113.

Boucaud, M.T., M. Brison and P. Negrier. 1994. Cryopreservation of walnut somatic
embryos. Cryo Lett. 15:151-160.

Brown NAC, Booysen P de V. 1969. Seed coat impermeability in several Acacia

species. Agroplantae 1 : 51-59.

Copeland, L.O. and McDonald, M.B. 1985. Principle of Seed Science and
Technology. Macmillan Publishing Company.

Duke, J.A. 1985. CRC Handbook of Medicinal Herbs. CRC Press Inc., Boca Raton,
Florida, USA.

Ellis, R.H. 1985. Information required within genetic resources centers to maintain
and distribute seed accessions. IBPGR, Rome. Pp. 11-20.

42



Ellis, R.H. and Roberts, E.H. 1980. Improved equation for the prediction of seed
longevity. Annals of Botany. 45:13-30.

Ellis, R.H., Hong, T.D. and Roberts, E.H. 1988. A low-moisture content limit to
logarithmic relations between seed moisture content and longevity. Annals of
Botany. 61:405-408.

Ellis, R.H., Hong, T.D. and Roberts, E.H. 1995. Survival and vigor of lettuce and
sunflower seeds stored at low and very low moisture contents. Annals of
Botany. 76:521-534.

Ellis, R.H., Hong, T.D., and Roberts, E.H. 1990. An intermediate category of seed
storage behaviour. I. Coffee. Journal of Experimental Botany. 65:1167-1174.

Gonzales-Benito, M.E., Iriondo, J.M., Pita Perez-Garcia, F. 1995. Effects of seed
cryopreservation and priming on germination in several cultivars of Apium

graveolens. Annals of Botany. 75:1-4.

Harrington, J. F. 1972. Seed storage and longevity. New York and London, pp. 145-
245.

Hattori M, Nakabayashi T, Lim YA, Miyashiro H, Kurokawa M, Shiraki K, et al.
Inhibitory effect of various Ayurvedic and Panamanian medicinal plant on the
infection of Herpes simplex virus-1in vitroand in vivo.Phytother
Res. 1995;9:270-276.

Heller, J. 1996. Physic nut. Jatropha curcas L. Promoting the conservation and use
of underutilized and neglected crops. 1. IPK, Gatersleben, Germany and
IPGRI, Rome, Italy.

Hong, T.D. and Ellis. R.H. 1992. Development of desiccation tolerance in Norway
maple (Acer platanoides) seeds during maturation drying. Seed Science
Research. 2:169-172.

Hong, T.D. and Ellis. R.H. 1996. A protocol to determine seed storage behaviour.
International Plant Genetic Resources Institute (IPGRI), Rome.

43



Kartha, K.K., 1981. Meristem culture and cryopreservation methods and
applications. In: Thorpe, T.A. (Ed), Plant Tissue Culture, Methods and
Applications in Agriculture. Pp:181-212.

Kusumoto IT, Nakabayashi T, Kida H, Miyashiro H, Hattori M, Namba T. Screening
of various plant extracts used in Ayervedic medicine for inhibitory effects on
human immunodeficiency virus thpe 1 (HIV-1) protease.Phytother
Res. 1995;9:180-184.

Manjeshwar SB, Ramakrishna JP, Harshith PB, Princy LP, Rekha B. Chemistry and
medicinal properties of the Bakul (Mimusops elengi Linn): A review. Food
Res Int. 2011;44(7):1823-1829.

McDonald, M.B. 1980. Vigor test subcommittee report. Association of Official Seed
Analysts Newsletter. 54(1):37-40.

Oelke, E.A., Stanwood, P.C. 1988. Wild rice seed moisture content and viability.
Agron. Abstr.: 146. American Society of Agronomy.

Panis, B. and Lambardi, M. 2005. Status of cryopreservation technologies in plant
(Crops and forest tree), The Role of Biotechnology, Villa Gualino, Turin,

Italy.

Roberts, E.H. 1973. Predicting the storage life of seed. Seed Science and
Technology. 1:499-514.

Stanwood P.C. 1985. Cryopreservation of seed germplasm for genetic conservation.
In K.K. Kartha 9ed), Cryopreservation of plant cells and organs. CRC Press,
Boca Raton, Florida. Pp. 199-226.

Truong MH, Tran DH, Nguyen TH, Ho H, Hai TD, Tung VT, et al. Seed
development, maturation and storage behavior of Mimusops elengi L. New
Forest. 2006;32:9-19.

Vertucci, C.W., E.E. Roos and J. Crane. 1994. Theoretical basis of protocols for seed
storage Ill. Optimum moisture contents for pea seeds stored at different

temperatures. Annals of Botany. 74:531-540.

44



Walters C., Wheele, L. and Stanwood, P.C. 2004. Longevity of Cryogenically Stored
Seed. Elsevier. 48:229-244.

Wang, Z.Y., Legris, G. Nagel, J.,, Potrykus, I. and Spangenberg, G. 1994.
Cryopreservation of embrogenic cells suspensions in Festuca and Lolium
species. Plant Science. 103:93-106.

Wesley-Smith, J., Vertucci, C.W., Berjak, P. Pammenter N.W. and Crane, J. 1992.
Cryopreservation of desiccation sensitive axes of Camellia sinensis in
relation to dehydration, freezing rate and the thermal properties of tissue
water. Journal of Plant Physiology, 140:596-604.

Withers, I.A., 1980. The cryopreservation of higher plant tissue and cell cultures-an
overview with some current observation and future thoughts. Cryo-Letters.,
1:239-250.

http://www.plantscience4u.com/2014/08/types-of-seed-germination-epigeal-
and.html#.VKKWuP58x0Y Date taken: 12 December 2014

45


http://www.plantscience4u.com/2014/08/types-of-seed-germination-epigeal-and.html#.VKkWuP58xOY
http://www.plantscience4u.com/2014/08/types-of-seed-germination-epigeal-and.html#.VKkWuP58xOY

	cover page
	Front Thesis (2)
	certification (1)
	thesis chap 1-5 (3)



