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Department of Botany 
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2. 	 Grant No. BG/ADD/7 4P 

3. 	 Date of award : 10th August 1985
 

4. 	 Title of Project : In vitro propagation of clove and nutmeg 

5. 	 Brief statement of the methodology that 	was used: 

N U T M E G 

A) 	Experiments with in vitro multiplied shoots, originating 

from 	two year old plants.
 

.xperiment I 

Objective 


Method and 

ma ter i a I 

1987 


Ex'val tit on of rate of proliferation of 

in vitro grown shoots at four different
 

cytokinine levels.
 

: To find out the most 
suitable cytokinine and
 

its concentration for optimum rate of
 

prol.i feration.
 

About 
 4 cm long in vitro ;ro,n riutne, shoots 

wVcr co I ected and about 2 cir long shoot
 

i e,re lr:n loqrivin riciut 
 rnmfrom 

the 	apex. 
 All leaves were discarded and
 
stems were used as explants.
 



2. 

Medium:-	 Anderson's medium was used as basal with
 
the following cytokinine and its concentrations
 

Goncentrations mg/i
Cytokinine 


BA 	 0 0.5 1.0 1.5 2.0
 

Zip 0 0.5 1.0 1.5 2.0
 

Z 	 0 0.5 1.0 1.5 2.0
 

K 	 0 0.5 1.0 1.5 2.0
 
n 

PIA 0 0.5 1.0 1.5 2.0 

, esults:- ThI trial is con inning. 	 But at present it seems that tile 

very much higher in benzyladeninerate of proliferation is 

th'n in tLe other cytokinin. 

Experiment '. 2 

grown plantlet establishment in soil.Objective :- In vitro 

in vitro .,grown shoots in Anderson's nediuml jthodl Pootedand :-
materials 

10A vere 	 takenwith 2"' activated charcoal and NAA or 


from test tubes and thoroughly washed free of excess ag,
 

and dipped in 0.1w Ienlate solution for 30 seconds.
 

These plintlets uere transferred to pots containing 

top soil sand and wellsterilized mixture of 1:1:1 

were kept in thedecomposed cowdung. These plants 

for 2-', veoks and transferred to t e :greenrnoml-OWti I-a 

ver-r success fuil I y e t.lli i rhed 
P(F:Il ts : - )1)0111 (. of, ;ln et 

in soil mixture. 
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Experiment No. 3:
 

Objectives : To compare physical status of the medium on rate of 

prol iferation (solird/filter paper bridge) 

MthoI! nd .:,tc,, I L'c](Ip SiOct pi,-I:'.....lr('u! ;0fter 

material d r'xctn 0= ]eev, 'tIho' he-- 0XonC!. " 

kept in an erect position on solid medium whereas 

for liquid medium filter paper bridges were used 

for holding 	 erplants. 

Results: 
 Observed a number of axillary buds which were greater 

and in better health on solid medium. 

B) E::periments with shoot tips from Matale Pesearch station, about 

seven year Ahd plant;, so: still not determinod. 

These trial; were not continued because more emphasis was 

given to selocted ::other plants from the fiel .
 

C) Experiments with grafted plants, scion froma !nown mother tree. 

Experiment Yo. 1 

To find out basic hormonal requirements for establishment,
 

proliferation and rooting of nutmeg shoot tips.
 

Method and : Lateral shoot tips obtained from grafted nutmeg plants 

Material were introduced tn medium containing factorial 

combination of BA (0, 0.5, 1.0, 2.0, and 5.0 mg/i) 

with NAA (0, 0.2, 0.5 mg/i) replicated five times. 

Results : 	Very low rate of ftugal -*infection (about 5%, was 

observed. But about 25% - 40% bacterial contamination 

showed 10 - 17 days after cultivating. Best establish­

ment with a very slow growth was found in iedium 

containing 2 mg/l BA with 0.1 NAA.
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Experiment No. II 

Objective Somatic embryogenesis or organo-genesis from 

leaf discs. 

Method and leathery type of leaves (third leaf) were collected 

Material from green house grown plants and 1 cm2 pieces were 

introduced to WPM medium containing combination of 

2, 4 D (0, 0.25, 0.50, 1.0, 2.0, 5.0 ra/i) with In
 

0, 1.0, 2.0, 5.0, 10.0 mg/I) kept in continuous dark.
 

Results Only friable callus was found around cut edges in
 

following treatment ­

2, 4-I) 0.5, 1.0, 2.0, and 5.0 mg/i without or with 

0.) mag/i kn. 

Experiment No. Ill
 

Objectivc : om:tijc cilbryotenesiis or organogenesis from leaf 

cal Ius. 

Method and Medium iP5 - 2 med:iLm 

IMatcrial ("utl ln n .n :n0.11 

Sucrose 60 gins.
 

Pormones: All possibIe combinatio ;nsof 2, 4 -1)
 

(0, 0.5, 1.0, 2.0, 3.0 ng/l.) and kn (0, 1.0, 2.0,
 

3.0 mg/ ). 

Hlaterial : Nearly emerged, very small, whole leaf. 

All. the ciuILures were kept in the dark. 

Objective U:':oof ;mntilbiotic:s for eradication of biacteria 

infecting explants. 



Method and : The following mixture of antibiotics were used 

for study -

Cefelotaxmin 25 mg 

Tetracycline 25 mg 

Rifampebin 6 mg 

Polymixine B 6 mg 

Four concentrations of the above mixture (0, 1x, 2x, 3x) used 

as liquid basal medium . Infected nodal segments were introduced 

to liquid medium and kcpt at continuous agitation for 3 days and 

introduced to fresh solid ncdin'. 

Results : 	 Observed no infection when the mixture f antibiotics 

was incorporated at: any concentrations (1, 2x, 3x). 

D) Materiak directly from motner trecs(about 20-;0 years old) 

tW: erik.ent 	 No. I 

This was difficult to establ1.sh in aedium , main reason bing 

the lar,.e amount of contaminants survivin. even after sterilization. 

Increasing the concentration and time resulted in death of the 

shoot ti ps. 

!Iowever, a.illary buds are more resistant to sterilent
 

Therefore used many steps for ,tcrjijzation as follows:­

j. Wash one hour in running water 

ii. Brush 	 a::i1laries with liquid soap 

ii .	 -. 7 "I! nrI 

iv. V . T.:I .:. 

v. 10 si:utrs in 01 I7b12 

vi. Kept overnig8 ht and resterilize with O1'.' 

11o12 for 10 minutes.
 

http:establ1.sh
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This procedure proved to be a little better. About 

60% of the nodal explants treated appeared. to be 

free of infection. 

Experiment II
 

Experiment same as 
 . III. But incorporated benlate
 

into the medium after the selection of correct concentration.
 

1O0 :', contamintion obscrved . Most of the cultures were 

infected with fungi. 

Experiment ITT
 

Embryo/tndo.perm c J Iture. 

Objective : To find out nuitahie medium for so:atic embryogenesis.
 

ot:tiod,; and : , 2.(125-2 ld 
u.m. t'!tl/iscorhi c acid 0.1 gins, glutamin
 

material 0.4 ,m and 7, gmnof 
 :;urose with four concentrations 

of 2, 11-') (1), 0.5, 1.0, 2.0 m,/]). 

I - 2 mon:his old ,mall. fruitlets Were collected and 

storilize:(! in 10,{ cloro:a solution foi 10 mintutes . 

fruitlets tere :s:lit intio halve: and ded on medium 

wi.t I tt J: dc ,:o', r:rd:; 

Results : The larger e::p]ants (z 0-5 cm) Ire dead after 4 - 6 

week, snaller explnntn :%.il arnlive. The, trial 

is continuing.
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A) Eprw swt1-2monthol1d seedligs.
 

Ex erimen o
 

- O6bjective- : To'dot~he hormoa 
rquemntoaieve
 

optimuim proliferation. 
 Aae
 

Method and 
 In vitro mnultiplied- (in2'm811, BA' 0. Mon~Material A)~.

Shoots, were used for-thi's at 

td.Prepared medium 

OBnyladenine 

as 0, 0.5 0.'5,"a0.75,101 2,.,1.5an 
~ ~*'a~T' ~2.0 ms/l. a 

a 

a 

*.~Results' Haaighor 'cne raLo fBA Seems~ to ~result in 

-<'- a ~ better .arwt-Trini is continuing" 

~a a-'a'a-L'~Objective Tea finda outa'a suit<ab1,eamm fo 'roiini taion, 

aa~'a~----'aa'Method duIitc mj,.iplied about' 1'5 cmln hoot's were 
4a~.aa'~,aaa~ta a-aplaced in nedium containing, various' concentrations ' 

a -a''aaaOf IBA or NAA ,i~dhli orwtot2 ,aca-a-a d carCO 
'-a'aa~a-aaaaa a~aaa~a a-(0, 0.2, 

0 . 5 , 
1 .0, 2.0 mng/la)-.a ~ ~ 4 ~ ­

a4,esl Trial -is conti-a 
' ~ '< v'' "a 

aa-a) ea-rB)4rments with Epico0tyl1/I ypocot Ol/ca'tf cleve. aa 

''"a~aa-a Mthod ad Epicotyl and hypecotyl se'gments were ilntroduced Lo~ 

fateoral- mediumn cQIntafningl-'a[111 peOsibe cembinez~ie~j of' 2, -1) ­
aa -a-(1.50, aa-a 

a ~aa~ ~a5- ~ ~a -a.--'.~ ~ ( o.5 - ,--n- 1.0,a'a a 2.o--a' .'aa aa Lahaa -a 

,Kt--~ -' 4 
'p/l 0a-'4.'0a)1 0'aa T- All treatment~I~ J wereaP ke 1) t:~ t'en1~ ~.~ig/'~~~~* aN 

a--p~ 4 - - J -ar' ~ 



8.
 

Results : 	Large callus was produced in medium with 2,4 -D 

0.5, 1.0, 2.0, and 5.0 without kn. These callus 

turned brown after about 8 weeks and ded after 4 weeks 

time. 

C) 	 Experiments with matcrial from mother trees (15 - 25 years) 

Experiment No. I 

Objective : Fmryogensis/organogenesis through ovule 

Culture/emhryo culture. 

Method and: edium 135-2 medium supplemented with ascorbic acid 
Material 

0.1 gins, glutamine 0.4 gmns and sucrose 30 gmns. 

Four concentrations of 2,4 - I) were used 

(0, 0.5, 1.0, 2.0 in!/1 

Ovules were taken fron clove flowers in three 

sta,.s I Fully iturmd unopeened I" One week after 

op ninq5 111 3 - %el:. Ster o-pening. 

,Itmr tire e:bryos were extracted from small 

fruit ., weol.e n! I or ;,)! 1 iii:it ion. 

,esul ts 'rial is con i ntiJ;g. 

Experiment No. 2
 

Objective : Shoot tip culLure/nodal cultures
 

Very difficult to sterilize materials, mother 

plants cannot hei maintnined in the green house 

because graft i ng/budd ing eel hds are ii owble. Even 

very rnnplex pro(iedurr,; ''ee u:e'd Fnr :,,ml ii'ition 

but vcry hi h Y. of (cont ,,ia .ion obsvi,',. 
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6. 	 Conclusion drawn from the work.
 

Nutmeg - Materials from Juvenile plants.
 

I. 	In multiplication phase solid medium is better
 

than filter paper bridge. Fig. I
 

II. 	 In vitro rooted nutmeg shoots can be easily established
 

in soil. Fig 2.
 

III 	 Cytokinine, other than BA may not be suitable for
 

multiplication of nutmeg cultures.
 

Nutmeg - Material from grafted plants 

I. 	 In leaf culture experiment only callu was found in some 

combinations of 2,4 - 1) with km and without kn. 

II. 	 Better cstablishment o( shoot tip/nodal explants 

yere found in Anerson's medium with 2.0 m/i BA and 0.1 

mg/l :LA. 3"i8 

II. A mi:yture of antibiotics is capable of eradicating 

bacteri-l infection of cultures.
 

liutmeg, - ki'aterinls1 directly from mother 	trees 

T. A comple: procedure has t.o be followed to obtain 

sterile explants.
 

Clove - juvenile
 

I. 	 Axillary bud could 1e established and multiplied in 

Anderson's medium with 2 mg/l BA . Fig. 4 

Clove 	 - Adult trees
 

t
Shoot. t i.'/wvI' 1 ra:pl ita! i rcct]1' f:-mi lie fiold showe,! very 

high i nic i!eiice o1 cont;ainali.on. 

Is 	 the .n -che-hile? Yoa. 

http:cont;ainali.on
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7. 	Plan of work for the next half year.
 

Nutmep
 

1. More experiments will be done with mature/grafted material
 

(shoot tip cultures/nodal culture's/leaf cultures/Embryo
 

cultures)
 

Clove 

1. 	 Continuation of trials with juvenile material upto field planting. 

2. 	 Try to regenerate plants using explants other than shoot tips/ 

nodal (ovule etc.) 

8. 	 Any other conuients: 

1. 	 Thn con:sii]tant, Prof. ".IL. Litz who vinitae, our project
 

has given us valuable su.-getions regarding our current
 

,,,J)51:1!;. 

2. 	 "!e aro ex:perioncing loaj delays in the supply of chemicals 

aind equipment from foreign sources, and this is affecting: 

our Jr,:', ram or~cdv:2rSel y, 

Y.H YA-..P'.FA/4N\'AF?A 
, I1 	 -,. : (' r -. . . H,',) 

Signature of grantce/s M ioi I ,., 7; , :..... I 5,,h 
MAnT/A ­

1. 	 Y.1.1T.B. Yapabandara : . ....... J . ......... ....
 

2. Prof. H,.fl. Dassanayake:... .... ...... 

Comments (if any) of Head of Departn-ntlSectioi 

innt6 re Pond of P1partriont. 

S 	 .7':,":. ,. i.1 



,,,(r bridges an 

Fig tno p i p 
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3 Establishment of growth of axiIii, 1 
from grafted nutmeg plants in AnJ' r;' ' 
with 2.0 mg/li BA and 0.1 mg/I !"AA 

X,-2m 

- lultiplication of clove i Ander:, 
with 2 mg/1 BA (juvenile material) 


