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Germillation of Capsicum aUlluum L. Seeds Foll owing Storage in Differe nt E nvironments 

C hong SeQw Chen 

r l ~ml Resource Sciellce and Management Programme 

Facil ity of Resource Science and Technology 
Um\'ersil i MiJ laysj a Sarawak 

AB TRACT 

A stud y was c0nd1k:led to evalua te th i.: (;ffects of storage environment on the germination of Cap'il{ lIln anl1lw m 

L. seeds fo lh)\\j ng Im ming trea tments. The initia l mo isture cOnlenl and germination of the sL:e ci s wcre 8. 36(1/11' 
and 80% respectivdy. Tn hydrat ionlreatment s, seeds wcre soaked in wa ter at ambientte mperatu fl..' f"~r s ix hour­
period s, and were evaluated for moisture content and germination . In mo is luriz(ltion treatme nt , C. dn n/illm st:eds 
were placed on mo is t fi lter paper fo r s ix hour-periods and determined fo r moi sture conte nt and g~ r111inalion . 

Results indicated that seeds primed us ing hydration trea tment gave beth.:r germina tion ttl" n moi sturiz.atitm 
treatment, with the hi ghest germin ation percentage of 87% at 4 hours of hyd ration. Unl T"I..' i.lt cd s~cJs and sl!eds 
primed using hydration a nd moistllrization were s tored in four differe nt environments: a mb ient room (2))- 30 Oe), 
air-cond itioned room (22-23 °e), refrigerato r (3-5 I)e) and incu bato r (35 (Ie) for J 5 days. Unl rea tcd seeds ca n be 
stored better than primed seeds. Regression anal ysis showed that untrea ted seeds after s to red in air-cond itioll(:d 
room can be s to red longer up to 268 days. 

Keywords: Capsicum al1l111 1l1l1 L. , hydration, moisturization, s to(age, germina tion. 

ABSTRAK 

Salu leajian fetah dl}ulankon Imfuk men/1m kesan persekitC/l"on p enyimpanan pada percombahol1 bljl benih 
Capsic um anlUlIIlJ1 L.berikutan rawatan sumikan. Kandllngan kelembapan awr.d dun percombai?an bCl1Ih 
kmva lan adalah 8.36% dan 80% masing-masing. Dolam r{J wa /(1I1 penghidralan, bel1l h lelah direnda/11 di dalmn 
oil' pada sl/hu bilik selama enam jam fempoh yang ber/ainan dan le/ah dini/aj bagi ka ndl/llgan ke/embapan da n 
p eralus perea mbahan. Do/am }"{I H'olan pe/embopan, blji benih Ie/a h chlelakkan di alas kerras penapis /embqp 
selama enam jam tempo/' yang berlainan dan ditentllka n bagl ka ndungall /..e/ell1hapan dan pl!ralus 
p ercambahan. Kepuf l.lsan melllmjukkan baha wa benil, mengg/(nakan raH·'alan penghidra tall memben kan 
percambahan yang /ebih baik daripada rG\",·atan pe/embapan, dengan p ercamba i1an peratu.5an terlinggi 
sebanyak 8 7% pac/a 4 jam penghidrafan. Benih fanpa raw{/(CII1 dan benih menggunakon rmval(U1 penghidraJa I1 
dan rawalan pe/embapan lelah disimpan do /am empa f persekitaran yang berbeza: Bilik ambien (28 - 30° C), 
bdik berhawa dll1gin (22-23 ° C) p erisejuk (3-5" C) dan inkubalor (35 1'! C) se/ama 15 hari. Benih yang ric/uk 
d/rall'f11 boleh disimpal1 /ebih baik daripada benill yang dirawai. Analisis reg,.esi menulljukkan baholVll hemh 
(anpa ra walan bo/eh di.wnpan IInillk jangka maso pOl1jong sehingga 268 hari se/epas disimpan di do/am bilik 
berhawa dingin. 

Kala KUI1 C1: Capsicum al1nllUm L. hidrasi, Kelembapan. penyimpal1on. p ercambahal1. 
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1.0 INTRODUCTION 


1.1 Backgroll lid 

Capsicul11 al1l1/(lII11 L. is commonl y known as chili , ch ili pepper or hot pepper which 

belongs to Solanaceae family. It is na ti ve to Central and South America and is grown in the 

tropical and subtropical regions of the world . C. annuum grow in both tropica l and 

subtropical regions from sea level to 2000m altitude. A rainfall of 600-12S0mm is suitable 

for C. al1l1"/(111 seedlings growth. Rajpu t and Parulekar, as cited in Salunkhe and Kadam 

(1998) mentioned that a minimum temperature of 10°C is optimum for successful 

culti vation. Root development of C. al1I1U/.I111 may be retarded when the so il temperature is 

above 30°C. High temperature is the main factor for abscission of flowers and fruit s 

(Huberm an , 1997) Besides that, the colour o f fraits and pungency of some cultivars are 

affec ted by temperature. The growth o f C. annuum is preferably on sandy and c la y loam , 

s li ghtly acidic with aluminium depth of 30cm and pH range of 6.0-7.0 . Highly acidi c and 

alkaline so il s are not suitab le for C. al1nuum growth . 

C. annuum is one of the economica lly important spices and condiments (Greenleaf, 1986; 

MARDI, 1994). Both green and ripe chilies are used to add a spicy taste to cuisine as they 

are mild and pungent. Chili pungency is a desirabl e attribute in many foods. This pungent 

sp ice is due to the presence o f an alkaloid compound called capsaici n which can only be 

found in the Capsicum genus. Capsaicin contains antibacterial and antioxidant properties. 



Chil i is a good source of vitamin A, B, C, calcium, phosphorus and iron . It is used to 

impart a bright red co lour and enhance the flavor of man y processed foods. It can be eaten 

fresh , dri ed or processed as spice in powder fonn . It is a very popu Jar fruit vegetable 

among the Mala ysians. Chili is mainly used as fl avouring in most cui sine. C annuwn 

medicina l propert ies and vitami n con tents resulted the demand of it has increased al l over 

the world. The C onnuwn are ex tensively cult ivated throughout tropical Asia for their 

edible pungent fruits. Extracts can be produced from chili pepper fruit s that acts as spicy 

tlavoring when added to ginger beer or vodka . 

1.2 Problem statement 

C annllUI1l have a steady prices and demand due to its uses as condiment, spices and 

vegetables. They are relati vely short lived and may no t remain viable for a long period in 

s torage. There is no guarantee of suffi cien t viable seed available for commercia l culti vation. 

Low viability and germination of seeds can be resulted when the seeds are being exposed 

to prolong-opened environment. High qual ity seeds are one o f the most important factors 

for successfu l crop production to achieve high prod ucti vi ty. To mainta in and preserve the 

seeds quality, suitable storage environment is needed to s tore the seeds. Hence, this study 

was carried out to address th ese problems with the following main obj ec tives . 

2 



1.3 Objectives 

The main object ives of this stud y were: 

i) To assess qua lity of C Gl1uuum seeds used in the study 

ii ) To cva ludte the e ffects of prim ing treatments using hydrati on and moislliri za ti on seed 

perfonnancc. 

iii) To determine the most sui table environment conditions for long tern] storage of C 

GI7I7UU/11 seeds followi ng suitable priming treatments. 

3 



2.0 LITERATURE REVIEW 


2.1 Botanical Description 

C. onnuum is an erect perennia l herb but usuall y grown annually. The leaves are s imple, 

alt ernate, elliptic , exstipul ate, glob rous, lanceolate, and subtrete. The co lours of leaves are 

light to dark green and paler green beneath. The lam ina is broadly lanceolatc to ovate, the 

margi n ent ire, the base is acute and the tip acuminate. The petiole is 0.5 to 2.5cm long with 

li ght grcen co lour. There is no present of stipulcs. The stem is erect, 45 to 100cm, oft en 

becom ing woody at base, sparsely to densely tomentose, rarely globrous , green to brown­

green, often purplish spots near nodes and inegu lary angular to substrete. The stem is 

much branched, the main shoot is radial with cincinnate la teral branches. The pedi cels arc 

crcct or pendent and slender or thickness up to 1.5cm (Weiss, 2002). 

Flowers arc bracteolate, pedice lla te and bisexua l. They are normall y so litary but may oecur 

in clusters for S0111 e cu lti va rs. The corolla is usuall y yellow ish white with 5 - 7 lobes. The 

5 stamens are alternate with the coro lla, white to purple with anthers of 2.5 - 4.0 x 1.0. ­

2.0. The ovary is superior and it is conical in shape. Cultivar characteris tics of C. annUL/in 

depend on the ex istence numbers o f fl owers . The flower will fa ll down once the fruit 

begins to set. 

The fruit is a beny with short thick peduncle with varies of colours, shape and degree of 

pungency. General ly, the size of fruit is in thc range o f I - 19 x 0 .5 - 4.5cm diameter. It 

is indehisccnt and borne singly at nodes. Immature fruit is light green, then turns yellow 

orange and fina lly becoming red when ripens. It takes about 30 - 35 days fro m fruit set to 
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comp lete development into green stage, while the fruit start to ripe on the 80 - days after 

fru it set. Th is is due to the caratenoid content has increases during full ripeness compare to 

th e green stage (Shukla and Naik, 1993). The seeds are numerous with orbicular shape and 

pale yello w colour. The embryo is white, curved and embedded in copious grey endospeml. 

Bees, ants and thri ps are the pollinator of C. {/l1l7u um. 

2.2 Seed Priming 

Seed priming is a pre-sowing strategy fo r in fluencing seed ling deve lopment by modulati ng 

pre-germination me taboli c act ivity prior to emergence of rad ica l and generall y improves 

gemli nation rate. Germination rate of seeds can be accelera ted through the process of 

priming where thi s trea tment improves the seed vigou r as it produ ce unifonn seedling with 

hi gher geml inati on rate (Waiters, 1998). Prev iolls study showed the ad vantage of seed 

primi ng in enhancing the germination period besides improving the emergence uniformity 

established under labora tory conditions (Arif, 2005). 

Five basic priming treatments which are hydro-priming, chemo-primi ng, thermo-prim ing, 

matrix-priming and oSIn o-priming have been developed. Hydro-pri ming is a hydration 

technique tha t initiates seed germination when sceds are hydra ted to a sufficient level of 

mo isture percentage. This is a very s imple and environmental friendl y type of ,eed pri ming 

in which seeds are soaked in water for certain time and dried before sowi ng (Thorn ton and 

Powell , 1992). 

Chemo-priming is a scariticat ion technique th at. involves soaking of seeds in low water 

potent.ial osmotic solut.ion such as sodium chloride (NaCI), magnesium sulphate (MgS04), 

5 



- - -- ------ - --- ---

potass ium nitrate (K 10 3), potass ium dihydrogen sulphate (KH2P04), tripotass ium sulpha te 

(K3PO.) , glycero l and mannito l (Copeland and McDonald , 1995). These compounds are 

benefi cial in suppl ying seeds w ith nitrogen and other nutrients essential for protein 

synthesis during gennination. 

Thelma-priming refers to condition o f seeds treated In different range of temperature to 

increase seed performance. Dry heat , fire or hot wa te r trea tments are thermo-prim ing 

treatmen ts . Thermo-priming by hot water has been used to improve seed germination 

where the seeds are soaked in water at high temperature , espec ially fo r seeds w ith hard 

seed coat. 

Ma tri x-priming is a techniq ue which invo lves the sc ratching or cracking of hard testa seed 

to help it gemlinate. When the seed coa t is altered physica ll y, water and gases are al lowed 

to penetra te into the seed wh ich aids in th e germination . Thus, thi s technique is usua ll y 

applied fo r seeds that have hard testa wh ich are imperv ious to water and gases. 

According to Doty et al. (1985) , osmo-priming is the priming technique which a llows seed 

to slowly absorb wa ter from an aera ted so lut ion that contains osmotic agents suc h as salts, 

polyethylene glycol (PEG), potassi um hydrox ide (KOH), sucrose, mannito l and hydrated 

media . Soaking of seeds in osmotic so lution results in increased germination ra te as simple 

sugar is synthes ized immediately upon germination. 

-
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2.3 Seed Hydration 

Seed hydration is a priming technique that he lps to improve seed performance by 

increas ing gennination with more range of environment conditions. It is a process to 

maintain the moisture conten t in seeds prior to sowing whereby seeds are supp li ed with 

water using various protocols. Hydration is one component of priming w hich can increase 

germinati on even in critical range of environment cond itions (Co pel and and McDonald , 

1995). The technology of pre-soaking acts as an estab li shed tool to improve gennination 

and emergence in man y crops (Chippendale cited in .Tarar, 2006). 

Copeland and McDonald (1995) stated that soaking seeds in wa ter prior to planting 

enhances germination and seed ling growth by controllin g the imbibition conditions and 

reducing the impacts of adverse weather and soil condition. lafar (2006) reported both the 

germination and emergence percentage were drastically reduced when water logging 

exceeds 48 hours. Prolonged soaking has also been found to cause injury to seeds o f man y 

spec ies. 

Accord ing to Copeland and McDonald (1995) , primed seeds can be stored successfully for 

shol1 period without losing the benefits gained from th e treatment. This is due to 

metabolic and physiological act ivities w ithin the seed are recovered through h ydration 

process which then could improve the vigo ur and storage potential. 
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2.4 Seed Dormancy 

Seed donnancy is the failure of an intact viable seed to genninate under favorable 

conditions. It IS a stale in which sceds are prevented from germinating even under 

environmental conditions nonnall y fa vorable for germ ina ti on (Copeland and McDonald, 

1995). There are two types of dormancy which are exogenous (seed coat dOlUlancy) and 

endogenous (embryo dOimancy). Hard seed coat could prevenl imbibitions of water and 

exchange of gases and cause the absence of suitable gelmination conditions. Endogenous 

dormancy is inherent in the embryo due to the absence of growth promoter such as 

gibberellic acid (GA) as well as the presence of inhibitors especially abscisic acid (ABA). 

2.5 Seed Moisture Content 

Moisture content can be defined as the amount of water present in the seed and usually 

being expressed in percentage. It is important to determine the moisture content as it is 

useful in providing infonna tion rega rding the potential for harves ting, plant injury as well 

as the likelihood for successful long tenn s torage (Sivasangari, 2009). Moisture content 

can be expressed on either a wet weight basis or dry weight basis. 

Seeds should contain sufficient moisture content to meet the requirements for germination. 

However, the moisture must not be excessively high as thi s will cause loss of viability over 

time. High moisture conten t increases the biochemistry activ ity that will increase the rate 

of enzymatic activities and metabolism reaction that will cause rapid deterioration rate 

(Agrawal, 1993). Seeds will meet maximum viability, gennination and storage at critical 

moisture content level. 
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A slight change in seed moisture content will cause large effec ts on the storage life of 

seeds. The two important factors in seed sto rage are mo isture con tent and tem perature. 

Mois ture content is conside red the more cru cial facto r comp ared to temperature (Schmidt , 

2000) . This is because the potential of seed storage is d iffere nt according to species as each 

has diffe rent range of moisture content. The li fe of seed is doubled for every 1% decrease 

in moisture content and every 5°C lowering of storage temperature (Hanington, 1973). 

2.6 Seed Viabilit} 

Seed Viability is the ability of the seed to germi nate and produce a nonna l seed ling 

(Copeland and McDonald, 1995). Viability indica tes (hat the seed is a li ve, metabolica ll y 

ac ti ve and have enzymes capable to ca ta lyze metabolic reaction needed fo r genn in atio n 

and seed ling growth . Seed viabi lity is highest when the seeds are at maturi ty and viab ility 

w ill gradually declined after reaching physiologica l matu rity 

In this test, tetrazo lium is utilized to recognize the viability of seeds. Tetrazo lium is a 

biochemica l compound (2 , 3 , 5 - triphenyl tetrazo lium chloride) that functions 111 

est imating the viability, assess ll1 g vIgour and d iagnos1l1g physiologica l prob lems 111 

particu lar seeds. This method distinguishes between viab le and dead seeds on th e bas is of 

their re la tive respirati on ra te in the hydrated state. 

Tetrazo lium is a water so lu ble powder, white or light ye llow in co lour. The so lutio n with 

concentration of 0. 1, 0.5 , and 1.0% on a we ightlvolume (w/v) basis is prepared with 

disti lled water and must be stored in a cool dark place. The test relies on th e ac tion of 

tetrazolium chloride molecule to reac t hydrogen atoms that are released as a resu lt of 

dehydrogenase enzyme ac ti vity in li ving organism (Zhang el aI., 200 I). The colour of 
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seeds w ill tum red if they are viable . Durati on and temperature for stain ing in the 

te trazolium test can be va ri ed depend ing on types of seed, tetrazo lium concentration and 

method used. 

2.7 Seed G J'lllin ution 

Genninati on can be defined as th e emergence and developm ent a normal plant from the 

seed embryo ( ISTA, 1976). Germination test is conducted to estimate the maximum 

nu mber o f seeds that can be germinated in optimum condition. The process of germination 

begins w ith seed imbibition, which is the water uptake process by seeds and ends when 

radical of the embryoni c axis starts to elongate (Sivasangari , 2009). Germinati on is 

expressed as the percentage of normal seedlings produced from pure seeds. 

T he germination of seed is intluenced by factors such as moisture content, temperature and 

level of oxygen. Different seed need di fferent temperature to gcnninate whereby some 

seeds can to lerate either high or low temperature. Occasionall y, seeds will germinate at 

optimum te mperature between 15-30 °C, less or more than that will cause the seeds slow or 

fail to germinate. High quality seeds are ab le to germinate under wider tempera ture ranges 

th an low quality seeds (Copeland and McDonald , 1995). 

Duration of time aft er harvest and seed qualit y can affect percentage of seed ge rmination 

other than factors such as species, varie ty and growing region. According to Evans and 

Tumbu ll (2003), high quality seeds are genninating maximum w hen phys io logical 

ma turity is achieved. Otherwise, factors such as ageing, effect of environmental conditions 
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