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ln vitro culture of embryos of areca nut (Areca catechu L). 

ABSTRACT 

INTRODUCTION. In order to attempt to shorte n the time for developing planting material of Areca 
catecbu, usually issued from seecl germination, in vitro culture of embryos was tried successfully. 
This work is the first demonstratio n of in vitro culture and p lantlet development from embryo 
cultures of areca nut. MATERIAI.S AND METHODS. Mature zygotic embryos excisecl from green fruits 
of a reca nut were cultured on a med ium comprising of Knop 's salt solution and Murashige 
and Skoog's mino r elements, iron, vitamins, activated charcoal and NAA (1 mg/ 1) w ith clifferent 
concentrations of sucrase (0.5-10.0%). RESULTS AND mscuss10N. Sucrase (6 %) in the p resence of 
NAA and charcoal enhanced the embryo germination and almost 95 % of the e mbryos clevelo
ped into quality plantle ts . This efficient embryo culture technique offers an easy and safe mate
rial for exchange and transportation of valuable germplasm, satisfying most phytosan ita1y requi
reme nts for germplasm transfer. Additionally, emb1yo culture can be usecl to study nutrition and 
metabolism of the e mbryos at various stages of develo pment, effects of various phytohormones 
and environmental cond itions on zygotic embryogenesis . 
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RÉSUMÉ 

INTRODUCTION. Pour tenter de raccourcir le temps d'obtention du marériel de plantation utilisé pour 
la mise en place d 'arbres cl'Areca catechu, habituellemen t issus de la germination de graines, la 
technique de culture in virro d'emb1yons a é té testée avec succès. Ce travail esr le premier à rap
porte r de telles expérimentations permettan t d 'observer le développement de plantules à par
tir de la culture d'embryons de noix de cola. MATÉRIEL ET MÉTHODES. Des embryons matures, d 'ori
gine zygotiq ue, excisés de fru its verts de noix de cola, ont été cultivés sur un milieu de base 
constitué d'une solurio n contenant les sels de Knop, les oligoéléments de Murashige et Skoog, 
du fer, des vitamines, du charbon actif e t de l'acide naphtalène acétique (ANA : 1 mg/1) ; en outre, 
différentes concentratio ns de saccharose allan t de 0,5 à 10,0 % ont été testées. RÉSULTATS ET m s

c u ssION. L'addition clans le milieu de base de saccharose à la concentration de 6 %, mis en 
présence d'ANA er de charbon actif, a amélioré la germinatio n des emb1y ons dont presque 95 % 
ont donné des p lantules de qualité. Cene technique efficace de culture d 'emb1yons permet de 
produire fac ilement d u matériel sür pour l'échange et le transfert de germplasm sélectionné qui 
satisfa it alors à la plupart des exigences phytosanitaires requises pour de te lles actions. De 
plus, la culture d 'embryons peut ê tre utilisée pour étud ier la nutrition et le métabolisme des 
embryons à diffé ren ts stades de développement, ainsi q ue les effets de d iverses phytohor
mo nes et des cond itio ns de l'environnement sur l'emb1yogenèse zygotique. 
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introduction 
Areca catechu (Palrnaceae) is cultiva tecl fo r 
the production of bete lnut w hich is consu
me cl as a mas ti ca to ry nut in the tro pics . 
Areca nut wrapped in betel leaf with carcl a
mo m , clove , sa ffron , nutmeg, mace and 
tobacco and lime acts as a stimulant. The 
seecl in powdered form is usecl as a vermi
fuge fo r dogs and goa ts (RAo , 1994) . The 
nut is also usecl in clyeing and tanning. Areca 
nut trees grow in a w icle range of tropica l 
and subtropica l soils , altho ugh moist low
lands and mo ist va lleys are iclea ll y suitecl 
fo r its cultivation. It is propaga ted by seecl 
which takes about 3-4 rnonths for germina
tion after harvesting and 8-10 mo nth-o lcl 
seecllings are transplanted in the fie ld. 

Embryo culture is gene rall y usecl fo r p ro
clucing successfull y plants from in vitro cul
turecl embryos in cases o f weak embryos , 
obtaining haplo icl plants and sho rte ning the 
breecling cycle (S!-IARMA et al, 1996) . Consi
derable work has been clone in the embryo 
culture o f coconut, date palm and o il palm 
(de GL'ZMA'-i N and De l Ro sAmo, 1964; RABE
CHAULT et al, 1970 ; NWAK l,O and K1rn,OmA'i , 
1983; ZAm and Trssrn.AT, 1984; RAO and GA:\A
PATH I, 1993) . MOLRA and CAR'-iEJl{O 0992) 
re po rtecl the culture o f immature embryos 
of Howeaforsteriana Becc, an incloor o rna
menta l palm , ma inly to sho rte n the time 
requirecl to clevelop the p lant. In areca nut , 
much rime is neecle cl fo r developing trans
plantable seecl lings from seecls and , he nce , 
the re is a neecl to shorten this rime fo r cleve
lo ping planting mate ri a l. He re is the first 
repon of successful clevelopment o f plantlets 
from culturecl excised zygotic embryos . 

mate rials 
and methods 

Green fruits o f Areca catechu L were col
lecte cl from areca nut ga rclens in January, 
1995. Entire seecls were surface-s te rili zed 
in 0 .1 % HgCI2 for 5 min and the n rinsecl 
three rimes in sterile clistillecl water. Embryos 
(4 mm in le ngth) were excised aseptically 
us ing a sca lpel to break o p e n the endo 
spe nn. As the fruits we re s till green , the 
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e nclospe rm was no t too to ugh and couic! 
eas ily be clissected w ith the sca lpe l. The 
emb1yos were excised carefully w ithout injury 
and cultured on a nutrie nt medium w hich 
consistecl o f Knop's sa it solu tio n (250 mg/ 1 
KN0 3, 1 000 mg/ 1 Ca (N03) 2 , 25 0 mg/ 1 
MgS04 7H20 , 250 mg/ ! KH 2P04] supple
me nted with MLRASH IGE and S1'00G 0 S 0 962) 
mino r e le me nts, iro n a nd vita mins . The 
medium was supplemeneted w ith different 
levels o f sucrose (0 .5-10 % w/ v) and acti
vatecl charcoal (0 .1 % w/ v) and 1 mg/1 naph
thalene acetic acid (NAA). The pH was adjus
tecl to 5.8 before adding agar (0 .8 % ,v/ v) . 
The embryo cultures were maintained under 
16 h light pe1iocl at a temperature of 25 ± 2 °C. 
Fo r each trea tment , 24 embryos were cul 
tu recl. 

results 
and discussion 

The excisecl embryos cultured o n Knop ·s 
sa it solutio n with MS mino r, iron, vitamins 
supplemented w ith 1 mg/ 1 NAA, O. 1 % acti
vated charcoal and 2 % sucrose turned green 
and began to e nlarge w ithin 4 weeks . On 
the contrary, em bryos culturecl on medium 
with sucrase, but without any hormones and 
activated charcoal, clid not enlarge and deve
lop. Germinati on of embryos started w ith 
initial swelling and slight elo ngation. The n 
the haustorium e nlarged consiclerably, which 
,vas li ghte r in co lo ur than the rest o f the 
embryo. The basa l pa rt o f the embryo w ith 
the coleoptile and the raclicle , initially cream 
colourecl , turnecl green and increased in size 
fo llowecl by the e longa tion of the coleop
tile . The first root appea red after 6-8 weeks. 
Germination of emb1yos to fo rm transplan
table plantlets took nearly 6 montl1s (figure 1 ). 
In o rcler to minimize the time required for 
the better development o f p lantlet, embryos 
,vere cultured on medium suppl eme ntecl 
w ith va rious levels o f sucrose (figure 2) . 

Low levels (0 .5, 1.0 %) of sucrose showed 
slow shoot growth (2-4 cm in le ngth) w ith 
scanty root developme nt. On the other hancl , 
3 % sucrose resulted in balanced deve lop
me nt o f root (3 roo ts/ plantlet) and shoot 
(6 cm). The emb1yos germinated rapidly and 
fo rmed seedling-qu ality plants o n me dia 



supple mentecl w ith 6% sucrose. On this 
media , the plantle ts obta ined were deep 
green in colo ur w ith a goocl shoot (9 cm) 
a nd root system (3-4 roots/plantle t). Trans
plantable plantlets coule! be obtained within 5 
months time. High levels of sucrose (10 %) 
re tardecl the deve lopment of root and shoot 
formation (figure 2). 

The growth response of e mbryos of Areca 
catechu was de pe nde nt on the pe rcentage 
of sucrose in the nu trient medium (figure 2), 
and the presence of charcoal and NAA was 
found to be essential. In coconut embryo 
cultures, the response o f shoot and root 
development was highly clepenclent on both 
the concentration o f sucrose and NAA and 
period and timing of exposure to NAA (As1-1-
BLRNER e t a l, 1993) . In the present study, 
higher levels of sucrose had a negative effect 
on shoot e longation . Such a response and 
an interaction w ith NAA have also been 
reportecl earlier in coconut (de GLiZMANl\ et 
al, 1971; ciel ROSARIO and de G UZMA'\ 1976; 
KARUNARATNE e t a l , 1985); however, ou r 
results inclicate that sucrose (6 %) in the pre
sence of NAA and charcoal enhanced the 
embryo germination and almost 95 % of the 
embryos clevelopecl into plantlets. 

As comparecl to seed nuts, emb1yo culture in 
areca nut o ffe rs an easie r and safer mate
rial for exchange and transpo1tation of valua
ble germplasm , satisfying most phytosani
tary require me nts for germplasm transfe r. 
Also, high yielcling elite clones can be pro
pagatecl using embryo culture w ithin 6- 8 
months as cornpared to normal conventional 
seecl propagatio n w hich requires 8- 10 
months. Additio nally, e mbryo cultu re ca n 
be used as an excellent system to s tudy 
nutrition and rnetabolism of the embryos at 
vario us stages of development , effects o f 
vario us phytohormones and environmental 
conditions on zygotic embtyogenesis (B1<1DCE>1, 
1994) 
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Figure 1 
Stages during the development 
of embryo culture of areca nut 
on Knop's salts with MS minor, 
iron, vitamins and 1 mg!! NAA 
and O. 1 % charcoal. 
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Effect of different levels 
of sucrase on embryo culture 
of areca nut (average of 
24 embryos per treatment). 
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Cultivo in vitro de embriones de nuez de Areca catechu L. 

RESUMEN 

INTRODUCCIÔN. Para intentar abreviar el tiempo cle obtenci6n ciel mate rial cle plantaci6n utilizaclo 
para plantar los ârboles de Areca catechu, que normalmente se proclucen a partir cle la ger
minaci6n cle semillas, se ha probaclo con éx ito la técn ica de cultiva in vitro cle embriones. 
Este trabajo es el primera que relata estos experimentos que permiten observa r el clesarrollo cle 
plantones a pa11ir ciel cultivo de embriones cle nuez de cola. MATERIAL Y MÉTODOS. En frutos vercles 
cle nuez cle cola, se tomaron mecliante escisiôn unos embriones macluros de origen zig6tico que 
ti.1eron cultivaclos en un meclio base constituiclo por una soluci6n que contenia las sales cle Knop, 
los oligoelementos cle Murashige y Skoog, hierro, vitaminas. carb6n activo y àc iclo naftaleno acé
tico (ANA : 1 mg/ !) ; aclemâs, se han realizado pruebas con cl iferentes concentraciones cle 
sacarosa que iban clescle 0,5 hasta 10,0 %. RESULTADOS Y mscus1ôN. El aii.acliclo de sacarosa en e l 
meclio de base con una concentraci6n ciel 6 %, y en presencia ciel ANA y ciel ca rb6n ac tivo , 
mejor6 la germinac i6n de los embriones ya que un 95 % cle los mismos proclujeron plantones 
de caliclacl. Esta eficaz técnica de cultiva cle embriones permite proclucir Licilmente un material 
seguro para el intercambio y la transferencia cle germoplasma seleccionaclo , que cumple con la 
mayor parte cle las exigencias fitosanitarias requericlas para tales accio nes. Aclemas cle esto , e l 
cu ltiva cle embriones puede utiliza rse para estucl iar la nutrici6n y e l metabolismo de los 
embriones en cliferentes perioclos cle clesarrollo, asi como los efectos de clistintas fitohormonas 
y de las concliciones ciel meclio ambiente en la embriogénesis zig6tica. 
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