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ABSTRACT 

A study was done to estimate the effectiveness of dehydration technique in cryopreserving 
Cucumis melo L. embryos. Dehydration methods used were laminar flow, with sucrose and 
silica gel. In laminar flow, the embryos were exposed under the laminar for 0, 2, 4, 6, 8 and 
10 hours with the air flow of 0.46 meters per second. Another technique was that the embryos 
were immersed in sucrose solution at 0.2, 0.4, 0.6, 0.8 and 1.0 M at 0, 15, 30, 45, 60 and 75 
minutes. For silica gel, the embryos were left in desiccators for 0, 24, 48, 72, 96 and 120 
hours. The initial test showed that the moisture content, viability and germination of the 
embryos used were 5.8%, 90% and 70% respectively. From regression analysis, the method 
that gave the highest duration of storing was by using sucrose at 0.2 M for 45 minutes. The 
viability was 90% and the embryos could be kept in liquid nitrogen for four months and five 
days. 
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ABSTRAK 

Satu kajian telah dijalankan untuk mengangggarkan keberkesanan teknik dehidrasi dalam 
mengkrioawetkan em brio Cucumis melo L. riga kaedah dehidrasi yang digunakan adalah 
aliran laminar, dengan sukrosa dan gel silika. Dalam aliran laminar, embrio-embrio 
didedahkan di bawah laminar selama 0, 2, 4, 6, 8 dan 10 jam pada aliran udara selaju 0.46 
meter per saat. Satu lagi teknik adalah dengan merendamkan embrio-embrio di dalam 
larutan sukrosa 0.2, 0.4, 0.6, 0.8 dan 1.0M selama 15, 30, 45, 60 dan 75 minit. Untuk gel 
silika, embrio-embrio didehidrasikan selama 0, 24, 48, 72, 96 dan 120 jam. Ujian permulaan 
menunjukkan embrio-embrio yang digunakan mempunyai peratusan kelembapan, 
kebo/ehidupan dan percambahan sebanyak 5.8%, 90% dan 70%. Berdasarkan analisis 
regrasi, kaedah yang dapat menyimpan embrio dengan paling lama adalah menggunakan 0.2 
M sukrosa selama 45 minit. Kebolehidupan embrio dengan kaedah ini adalah 90% dan dapat 
disimpan di dalam cecair nitrogen selama empat bulan lima hari. 

Kata kunci: Cucumis melo L., dehidrasi, kebolehidupan, percambahan, analisa 
regrasi. 



INTRODUCTION 

Cucumis melD L. is also known as rock melon or honeydew and is a Cucurbitaceae in which 

this family is comprised of over 90 genera and 750 species. They grow in tropical and 

temperate subtropical places, where the conditions are humid and hot (Mills, 2001). It is 

believed that C. melD originated from Africa because several wild species are found in the 

continent (Sahadevan, 1987). 

Because of its climbing nature, C. melD is also known as a vine crop. The honeydew fruits are 

round and slightly oval. They are about eight inches long and smooth without any netting or 

ribs. In early stage, there may be some soft hairs on the surface. The skin color of C. melD is 

greenish white when immature and creamy white when ripe. The flesh is light green, thick, 

succulent, sweet and distinctively flavored (Stephens, 1994). The fruit of C. melD is important 

economically even though the shoot and flowers are also useful in some regions. Honeydew 

is usually used as dessert fruits which are a good source of carbohydrates, vitamin A, 

ascorbic acid and minera1ls (Mills, 2001). 

C. melD is propagated by seed. The most suitable temperature for germination is 23-24°C, but 

the range is between 20-45°C. The seeds can be planted with direct seeding or with 

transplants. Using transplants is more favorable because it uses less seeds compared with 

clirect seeding and the fruits are produced earlier (Mills, 2001). 

For high quality and early yield, the combination of soil fumigation, black plastic mulch and 

drip irrigation are practiced. Crop rotation is done to lessen the potential of disease problems. 
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The best soil environment of C. melo is weB drained sandy loam. The pH is between 5.5 and 

7.0 for enough nutrient availability and uptake. The soil should be above lO°e. The optimum 

air temperature is 40°C. High temperature will cause the vines to wither, therefore producing 

fruits with shorter shelf life. However, cooler temperature may encourage infestation of 

pathogen (Mills, 2001). 

In Malaysia, C. melo is rather a new crop. They can be found grown in Rompin, Kuantan and 

Kota Bharu as well as on free-draining soils in Kota Tinggi, Tampin and Semenyih 

(Sahadevan, 1987). 

Cryopreservation is a storage technique in maintaining a gennplasm alive at low temperature 

of -196°C and after thawing at room temperature (27°C), the gennplasm is still viable. The 

low temperature is used to inhibit growth by reducing enzymatic activities thus maintaining 

the genetic condition of a species at the minimum for a period of time. These 

cryopreservation techniques can be applied to the seed, meristem and shoot-tip, protoplast, 

cell suspension, callus, somatic embryo and zygotic embryo (Benson, 1994). 

Cryopreservation is extremely important for preserving plants that face extinction. 

For embryos, cryopreservation is more critical compared to other parts of a plant. The dry 

and freezing condition can cause injury to the embryo and this can lower the percentage of 

viability. The cryopreservation treatment of embryo is often done to plants with big and hard 

seeds. This kind ofembryo can tolerate to low moisture level that is 12 - 31 % (Robert, 1975). 
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Cryopreservation technique encompasses slow freezing, vitrification, encapsulation and 

debydration (Benson, 1994). Slow freezing is lowering the temperature from 28°C to -30°C 

consistently. Consistent lowering of temperature is done to minimize the injury of a cell 

caused by intracellular crystallization. During slow freezing, 2 M glycerol and 0.4 M sucrose 

is added at 25°C to increase the survival of specimen. The embryo will then be transferred to 

liquid nitrogen (-196°C) (Sakai et ai., 1991; Nishizawa et ai., 1992). 

Vitrification technique is a physical process where PVS (Plant Vitrification Solution) is ultra

frozen so that there is a glassing condition to the specimen without crystallization. The PVS 

solution is 30% (w/v) glycerol, 15% (w/v) ethylene glycol and 15% dimethyl sulfoxide 

(OMSO} which is added to a medium containing 0.15 M sucrose. This solution is toxic and 

therefore has to be rinsed with 0.2 M sucrose at the end of each treatment. 

Encapsulation is a technique that gives structural protection to avoid the specimen from 

dying. Alginate beads containing embryo is submerged in a liquid medium which has high 

sucrose content. Then the embryo is dried in a laminar flow hood before storing in liquid 

nitrogen. Thawing is done by placing sam piles in a water bath at 25°C. After that, the embryo 

beads are transferred to Murashige and Skoog (MS) medium for germination (Engelmann, 

1991). 

Dehydration is conducted using silica gel, laminar flow hood airing or sucrose. The key to 

this method is to remove water from the specimen. The specimen is stored in liquid nitrogen 

after dehydration. Then thawing is done at 25°C for 60 minutes. Moisture content, viability 

and germination tests are made to confirm the success of treatment. 

4 




According to Shiota et al., (1999), somatic embryos of carrot treated with this method can 

live up to 169 weeks at 25°C. Untreated embryos only lived for 24 weeks at 5°C but cannot 

survive at -25°C. This technique is successfully applied to somatic embryo of Coffea arabica 

(coffee), Manihot esculenta (tapioca), Phoenix dactylifera (dates) and Pisum sativum (pear) 

(Mycock et al., 1995). This study was carried out to evaluate the suitability of dehydration 

technique in cryopreserving C. melo. The effectiveness of dehydration technique was also 

detennined for long tenn storage of C. melD embryos in liquid nitrogen. 
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