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Resumen: Se cstablecieron cultivos morfogénicos de células en suspensión de arroz del cultivar costarricense eR-
5272 (Or)'w 5at;l'(l) a punir de callos de siete semanas. Estos callos se oblUvieron del escutclo de embrione.� maduros. 
cuhivados en un medio de Mura.<;hige y Skoog modificado. suplemc:mado con 2,4-0. Las suspensione.<; se subculliva­
ron scmanalmente por má." de dos meses y se tamizaron cada CUal ro semanas. Se obtuvieron doce plántulas luego de 
transferir los microcallos a un medio de regeneración MS de base suplcmcmado con BAP y ANA. Dichas plántulas se 
transfirieron al invernadero y serán evaluadas proximamemc en términos de fertilidad. 

Kcy words: Oryl.ll sariva, indica rice, in \'itro culture. cell suspension, plant rcgeneralion. 

Abbreviations: 2,4-0: 2,4-dichlorophenox­
yacelic acid; BAP: 6-benzylaminopurine; 
NAA: naphlhalene acelic acid. 

The optimizution of lhe ill vi/ro culture of 
cereals forms lhe basis for lhe genetic transfor­
mal ion of rice. The eSlablishmenl of embryoge­
nic cell suspcnsion cultures is essenLial for the 
developmenl of more advanced melhods of ge­
netic engineering, such as genetic Lransfonna­
lion of planl eells and somalic hybridizalion lh­
rough proloplasl fusiono These biolechnological 
tools can complement convenLional plant bree­
ding. and henee benefil agrieulture (Vasil 
1990). 

Although thcrc are several reports concer­
ning lhe regeneration of plants from protoplasts 
isolalcd from primary eallus (Coulibaly & De­
marly 1986. Kyozuka el al. 1987, Lee el al. 

1989), lhe grealesl sueeess has been aehievcd 
with cel! suspension cultures (see Hodges el al. 
1991). Dcspile lhe large number of indica rice 
genolypes lhal produce morphogenie primary 
callUS' only a few genolypes (m-54 and Chin-

sura Boro-U) generate embryogenie eell sus­
pcnsion cultures from which protoplasts can be 
isolated that regenerate ¡nto fertile plants (see 
for example Lee el al. 1989. Dalla el al. 1990). 

The objective of the present work was lO de­
velop experimental conditions for the establish­
menl of embryogenie rice (Oryza saliva L.) eell 
suspension cultures fram the Costa Rican illdi­
ca cultivar CR-5272. 

Secds of lhe eullivar CR-5272 were oblai­
ned from lhe Rice affiee of Cosla Rica. Bel­
ween 200 and 300 were used to initiate callus 
cultures in each experiment. Methods for disin­
fecting explants and for inducing calluses were 
similar lO lhose eSlablished by Valdez el al. (in 
lhis same volume). The eallus derived from lhe 
scutellum wcre maintaincd for seven weeks in 
MSC eallogenesis medium (Murashige & 

Skoog 1962), supplementcd wilh 2.5 mgL-1 of 
2,4-0. Small (1.0-1.5 g fresh weighl) fragmenls 
of embryogenic callus were placed in 250 mi 
Erlenmeyer nasks conlaining lOO mi liquid 
MSC mcdium. The cultures were placed on an 
orbilal shaker (Lab Line (nstrumenls) al a velo-
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cily of 90 rpm in a dark growlh room al 25°C. 
Thcy wcrc subculturcd wcckly. scdimcnling 
the eells at the botlom of lhe nask and repla­
cing hall' 01' Ihc liquid volumc with frcsh mc­
diul11. 

Aflcr four wccks. Ihc cellular aggregales. 
consisting 01' microcalli of aboul 20-50 cells. 
were liltered lhrough gauze (SIGMA, 40 mesh) 
lo eliminale excessively large calluses and re­
lain Ihose of sll1aller size. The cultures were 
subcultured and riltered on this schedule for 
two more monlhs. The morphogenic capacily 
of lhese suspellsions was investigatcd by inocl!­
lating 1 mi 01' suspension on a pelri dish (1 ()() x 
15 mm) containing 40 mi of semi-solid calloge­
nesis MSC medium, supplemenled wilh 0.3% 
Phytagel'" (w/v). These microcalli grew and 
produced large undifferentiated calli (aboul 2 
cm diameler) after a month of culturc. which 
were ultimalcly Iransferred lO MSR regenera­
tion medium (Murashige & Skoog 1962) sup­
plemenled with 0.5 mgL' BAP and 0.05 mgL" 
ANA. 10 test Iheir ability for planL regeneraríon. 
When lhe regeneraled planllels reached 10 - 15 
CI11 in heighl. they were Iransferred la plaslic 
pOIS. prolecled wilh plaslic bags lo conserve 
Ihe hUl11idily levels and allowcd 10 aclimalize 
10 greenhouse condilions. 

Cell suspcnsion cultures have lO be handled 
wilh careo bccausc of Ihe frcquent contamina­
tion problcms encounlcred when working with 
aseplic Icchniqucs and liquid media. In three 
independenl callogenesis expcriments a lotal of 
22 cultures wcre slarled (Fig. 1), of which only 
four survived aftcr IWO monlhs of subculturing 
(Fig. 2). These cell lines are being multiplied lO 
produce a large number of embryogenic cellu­
lar cultures which can be used to isolate and 
manipulalc proloplasls. Table I shows lhe re­
sults obtained in lhe eSlablishment of rice cell 
lines. as well as Ihe nUl1lber of plants regenera­
led in each experimenl. A total of 12 plants 
could be regeneraled (Fig. 3) afler lwo months 
of culture of the calli on regcneration l1lediul1l. 
Thcse are currently bcing grown lO maturity, to 
evaluate Iheir ferlility and morphological inte­
grity. 

Monocots are in general recalcitrant 10 in vi­
Iro culture methods. so their morphogenic abí­
lily is very low and dependenl on lhe genolype. 
l1ldica rice varieties display lower rates of ca­
lIus induction and plant rcgeneration when 
compared with japollica cultivars (Abe & Ful-
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Ags. 1-3. Morphogenie rice cell suspension cuhures of lhe 
Costa Rican rice cultivar CR-5272. 1- Aask cont.o.ining a 

cell suspcnsion cullure. 
2. BOlIom of a fla.<;k containing a cSlablished cel! suspcn­
sion. 
3. Regcncmtcd plant from eell suspcnsion culturc.<;. 
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TABLE 1 

CafloKennj-f t'xpnil/lt'lIt.{ lI'irh mtUure embrJos of indinl ría CR-5272 for rht tSwbli.fhmtnt of ctll .{U.frun.fion cultures 

W Expcr N° embryos N° Erlcns 

4113 )00 17 

4288 200 2 

4296 200 3 

suhara 1986). This can explain Ihe low rale of 
plant regeneralion oblained in our expcrirnents. 
Consequenlly. more experirnenls are being ca­
rried out 10 develop a reliable prolocol for the 
establishment of ernbryogenic rice cell suspcn­
sions. These involve Ihe use of arnino acids and 
also maltose instead of sucrose as a source of 
carbohydrales. 

Thc eSlablishmcnt of ccll suspension cultu­
rcs of rice constitulcS a great leehnological ad­
vanec. 1I undcrpins Ihe usc of morc sophistica­
led Icehnologics of genelic manipulalion. such 
as Ihe cullure and Iransformation of prolo­
plJsls. whieh could lead lo Ihe production of ri­
ce cultivars resistan! to diseases. sueh as tha! 
caused by Ihe rice hoja blanca virus. which is 
one of the mOSI imporlanl diseascs eurrently af­
fccling rice cultivalion in Costa Rica. 
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Rcsults 

11 contaminatcd Oasks 
4 Oasks with nccrosed calli 
2 Oa�ks with small cel1 
aggrcgalcs 

1 Oa�k with microcalli 
1 Oa�k with small ccl1 

aggrcgatcs 

1 contaminated Oask 
1 Oa�k. with necrosed calli 
1 (linc 4296-01) flask with 
fast growing small cell 
aggrcgales 

N° rcgcncrated plants 

5 

6 
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