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A study was conducted to evaluate the suitability of dehydration techniques to preserve Raphanus sativus L. 
seeds. Dehydration techniques used and compared were: silica gel, laminar flow and sucrose. Dehydration 
using silica gel for 24 hours gave the highest germination, which was 95.8%, and the moisture content was 
3.05%. The highest germination percentage using laminar flow for 4 hours and sucrose at 0.2M for 120 
minutes were 94.5% and 7.8% with the moisture content of 5% and 19.07% respectively. Regression analysis 
predicted that R. sativus could be stored for 3 months and 5 days if it is treated using silica gel. When seeds 
were treated using laminar flow, it can be stored in the liquid nitrogen for 2 months and 13 days. However, if 
the seeds were treated with sucrose, seeds can last for three days only. 
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ABSTRAK 

Kajian ini dilakukan untuk mengkaj kesesuaian teknik dehidrasi bagi penyimpanan biji benih 
Raphanus sativus L. untuk penyimpanan jangkamasa panjang. Teknik dehidrasi yang digunakan adalah 
dehidrasi silika gel, laminar flow dan larutan sukrosa. Dehidrasi menggunakan silika gel dengan tempoh 
pendedahan selama 24 jam memberikan peratus percambahan yang terbaik iaitu sebanyak 95.8% dengan 
peratus kandungan kelembapannya 3.05%. Manakala bagi teknik dehidrasi menggunakan laminar flow 
(4jam) dan larutan sukrosa (0.2M, 120 minit) masing_masing mempunyai peratus percambahan sebanyak 
94.5% dan 7.8%. Peratus kandungan kelembapannya pula sebanyak 5% dan 19.07% bagi kedua-duanya. 
Analisis regresi menunjukkan biji benih R. sativus L. dapat disimpan selama 3 bulan 5 hari apabila dirawat 
dengan laminar flow. Biji benih yang dirawat dengan silika gel dapat disimpan di dalam cecair nitrogen 
selama 2 bulan 13 hari manakala biji benih yang dirawat dengan larutan sukrosa hanya dapat bertahan 
selama 3 hari sahaja. . 

Kata kunei : Ra12hanus sativus L., dehidrasi, kandungan kelembapan, percambahan. 
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INTRODUCTION 


Radish or Raphanus sativus is a member of the Cruciferae family. It is a cool season 

annual root vegetable popularly known as Chinese radish or 'lobak putih'. Radishes have 

been cultivated for thousand of years in both China and the Mediterranean area and were a 

common food in Egypt before the building of the pyramids ( Sahadevan, 1987). 

Radish is a rapid growing cool season root vegetable. It reaches marketable size in 21 to 28 

days. The seed germinates in 3 to 4 days in soil temperatures of 18 to 30°C with good 

moisture. The minimum, optimum and maximum temperatures for germination are 5°C, 

30°C and 35°C respectively. Germination declines drastically when the soil temperature 

falls below 13°C (Idris, 1987). 

Radish remains in prime condition for only a few days. Roots of globe varieties tend to 

elongate and develop poor shapes in hot weather where the tops grow taller and larger than 

in cool weather. Long days induce flowering or seed stalks (bolting) and with warm 

weather the seed stalk may develop so rapidly that no edible root is formed. Radishes 

become more pungent in hot weather. Roots remain in marketable condition only a short 

time before becoming pithy. Growth of the tubers must be continuous and rapid for good 

quality ( Sahadevan, 1987). 

Chinese radish is versatile as a food. It is popular in soup or as a vegetable. Sometimes it is 

coated with flour to make a cake for frying with eggs as a dish. It is also mashed and 

sweetened to make a delicious cake. Radish is also popular as a salted preserved vegetable 

and pickled ( Sahadevan, 1987). 

Cryopreservation is a process that involves storage and conservation of a living organism 

in a very low temperature. The specimens that are kept have the ability to continue living 

when it is cultivated again in a normal environment at 27°C (Towill, 1991). The techniques 

in cryopreservation can help preserve the genes in a species using seeds (Pritchard, 1995; 

Boucard et at. 1991; Pence, 1990), meristem and shoot (Erica, 1995), virus (Gould, 1995), 

bacteria (Perry, 1995), fungi (Kolkowski and Smith, 1995), yeast (Kawamura et at., 1995), 
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algae (Day and De Ville, 1995), spenn (McFadzen, 1995), human cell line and animals 

(Morris, 1995). This is important especially in conservating plants and animals species that 

are in a process of extinction. This statement is supported by Sakai states that 

cryopreservation is a safe method for cell culture storage because this technique can 

preserve the original characteristic of the organism (Ishikawa et aI., 1996). 

There are four types of cryopreservation techniques commonly used, which are 

dehydration, encapsulation, vitrification and slow freezing. Dehydration techniques have 

been studied extensively to preserve many kind of seeds and three different ways were 

used which were laminar flow, sucrose solution and silica gel dehydrations. Hornung et al. 

(2001) stated that dehydration methods for plant cryopreservation are based on the 

successive osmotic and evaporation-dehydration of plant cells. Desiccation by air-drying is 

one of the effective methods for avoiding intracellular freezing, provided that sufficient 

free water is present in the samples. Such techniques have been successfully used to 

cryopreserve a diverse range of plant species (Zhang, 2001). 

The objectives of this study were to evaluate the use of cryopreservation in conservation of 

R. sativus seeds as a gennplasm and to detennine the suitable dehydration technique for 

storage of seeds in liquid nitrogen. 
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METHODS AND MATERIALS 

Materials 

Matured and newly harvested seeds of R. sativus were used and obtained from local stores 

in Kota Sentosa, Kuching, Sarawak. Separation was done to remove damaged, brokened 

seeds and other inert matter to acquire quality seed lot. Seeds were dusted with 

Captan 50WP to protect against fungi before was kept in an air-tight bottle. 

Methods 

Moisture Content Test 

Four replicates of 25 seeds per replicate each were used for evaluation of the moisture 

content. The seeds were arranged in a single layer in an aluminium plate and weighed to 

determine their wet-weight. Then, seeds were put in an oven at 60°C for 48 hours, 

removed and reweighed for dry-weight (AOSA, 1985). 

Moisture Content (%) = (b) - (c) x 100 

(b) - (a) 

where .: 

(a) = aluminium plate container 

(b) =aluminium plate container + the seeds weight before it is dried 

I 
(c) = aluminium plate container + the seeds weight after it is dried 
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Standard Germination Test 

The standard germination test was conducted to determine germinability of seeds. Four 

replicates of 25 seeds per replicate each were used for evaluation of germination. Three 

layers of moisted filter paper were placed in a 9cm-diameter petri dish. Seeds were then 

placed onto these filter papers in the petri dish and left to germinate at 29°C in a Plant 

Growth Chamber. First count was made after two days and final count was obtained after 

one week ofplanting. Seed which produced a root (radicle) of approximately 2mm or more 

in length, was considered as germinated. 

Dehydration 

Four replicates of 25 seeds per replicate each were used in each dehydration process 

whereby these seeds were obtained from the same seed lot for all the techniques of 

dehydration analyzed. 

(i) Laminar Flow Dehydration 

Dehydration using airflow generated in laminar flow is a modification technique from 

Chaudhury (1995). Seeds were placed on trays in a single layer to enhance effectiveness of 

the drying process. Dehydration of seeds was set at intervals of 0, 2, 4, 6 and 8 hours. After 

each period of dehydration, seeds were evaluated for their viability. Prior to evaluation of 

germination and moisture content, seeds were stored in liquid nitrogen for an hour, 

followed by thawing process for about 15 minutes in a water bath at 35°C. The best result 

recorded was used in further steps as the experiment progressed. 

(ii) Silica Gel Dehydration 

Silica gel was dried at 60°C in an oven for two days before used as dehydrating materials. 

Approximately 250 gram of silica gel was placed at the bottom of each desiccators. Seeds 

were put on a petri dish each and placed in desiccators to dehydrate for 0, 24, 48, 72 and 96 

hours. After each periods of dehydration, moisture content and germination test conducted. 
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RESULTS AND DISCUSSION 

Initial Seed Quality 

Seed Moisture Content 

The initial moisture content for R. sativus seeds was 6.67%. Dehydrated seeds exhibited 

moisture content percentage, which ranged between 3.60 - 19.07%. Seeds within the range 

of the critical moisture content have maximum germination potential. Seeds would not 

survive well if moisture content is higher or lower than the critical moisture content values. 

Seeds Germination 

R. sativus seeds showed high initial germination. Untreated seeds began to germinate on 

second day of planting. The seeds that were dehydrated showed early germination, started 

even on the first day of planting. The average germination was 98%. This indicated that 

R. sativus seeds that were used were of high quality because they had high germination 

percentages. The seeds exhibited orthodox-seeds characteristic well known as good and 

quality seeds (Chin & Robert, 1980). 

Dehydration of Seeds 

Laminar Flow 
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Figure 1: Moisture content and germination ofR_ sativus seeds following dehydration 

using laminar flow. 
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