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Abstract

C Ginger (Zingiber officinale Rosc.) and patchouly  (Pogostemon b

ll'ﬁ’['if)lfuﬂt cominadities for export. { COnventional l:?u..uulw })_'v‘ TIans ‘ri"x';iiﬁ}fz‘.‘ii‘;i}ii i
these varicties is very difficult duc to their narrow oenclic variabihiiy and mabihny o
flower. Tissue culture combined with irradiation of samina () ravs coubd incrcdase
genetic \Lumhlim in vegelatively propagated plants. A series of experiment consisted of
two comnmodities, ginger and patchouly was conducted by exposing a_s-'r.w shoot tps and
patchouly leaf cuttings to 3 rays at the doses 3, 6.9, 10, 12, 15 and 20 (v {uinecr). and
15, 30, 45, 60 and 75 Gy (patchouly). Irradiated ginger shoot tips and paichouly el
cuttings were plated in the MS basal medinm with supplement of vitamine and nlimni
growth regulators. Ginger exlpants iradiated up o the dosc 20 Gy s
However, the best growth performance was obtained from those irradiated ai the dose ©
Gy, and the abnormalities were found in irradiated of ger explanis at the doses 10, 120 15
and 20 Gy. The best growth performance of patc hot ty explants was mdicated by ihe
hl.,hESl nuimber of shoots Lllhi shoot hm\)ila All of the shoots cine
explant were able to rool. Abnormalities of irradi:

the doses 60 and 73 (1\ and uidh. ited "\ ‘Lg‘\dlf_ shoots ¢ and B H ate feaf cate
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medicinal and fiber crops. These plants are ¢ ¢ the

demand of ginger and patchouly is iﬂs;-i'casiregjvcar Oy Vear

The obstacle faced in improving varietics of ginger and patu]
genetic variability caused by vegatative propagation. Genetic x':n'i:i‘r-ie-.t_x i ;_;},.;g:,tr and
patchouly could be increased throuzh somaclonal variation, callus culiure
technique. /r-vitre culture is not only used for wicro propagation but slso for producing
bf:ﬁf:l plant character through somaclonal variation, Larkin and Scoweroli (TOR1) staied
uslt somaclonal variation is GI‘{wlu variation i)i“-h;l.b'-l from cell culture, .-‘1&'-L3i)f‘(iiiig i)
Reisch (1‘58%) tma‘ '\':11‘1;‘1“01‘1 z‘rmld be obtained at differentiniion <inge
mnereas
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Breeding program in vegetatively propagated crops like ginger and patchouly is
very limited. Selection may be done in genetic variability in the nature, Therefore.
plasm collection with the wide genetic variability is needed. Hybndizaiion is a method in
plant breeding to transfor a character from one variety to another variely. Lo, resistance to
pests and diseases or increasing yield guality. Hybridization on ginger and pate houly had
not been I'c";])(')l'tcf‘-d. Jif)wu\--'cr:_ an effort towards g,Hn.L,L-i and ghlit.'l'n.'ilf‘\ u} Bridization nwy be
carried out since flower induction and Hower biology had been observed properly,

Jarm

Continuous breading program based on ihe wide
selection will mect an ideal result. such as: tolerant 1o environnichial changes and
diseases (Simmonds. 1986). In contrast. it the genctic variability 15 nayrow, ugaf,wn will

be very slow due 1o the risk of susceptibility to pests and dis

ability hroteh

Ginger is an important spice crop and is also used in varions medicinal and
culinary preparations in Indonesian conumunity. It is vegetatively piopasated thivush
underground rhizomes with a very low multiplication rate. Hosoki and Sg
and de Lange e al {(1087) h..])()rluu heavy losses i the vield duc o bactorial

(Pseudomonas “solanacearum), soft rvot (Pvthium  aphanidermarny and nematodes

(Meloidogyie spp). In India, thizome tot caused by Frsariim GXVNpriin f Zineiheri s
serious threat to this crop during storage and under field condition. According 1o Dahron
(1989), more than 87 % transmission rale i‘){'"!?m.:a-nmf ONVsporia fo Ziniberi thvotivh
rhizome was found in Himachal Pradesh, Because of the se s maindy transmitted by
rhizomes propagated cvery vear, the production of disease-free Clones with rapid
mulitplication rate is necessary for the successiul cultivation of ihis crop. Vegatative
propagation through in-vitro culture in ginger is needed in order 1o Gueoieraie plaiid

material production { Mariska and Svahid .1992: Sharma and Singh, 10T,

As an oil-producing plant, patchouly is important for export commaodiy,
Patchouly plants prodice patchoulin oil. as a raw material fin parfumes, cosmetics, soaps

and medicine

s.The price of patchoulin ol is determined the ail auality prodused. The ol

quality is imfluenced by '\»':n‘feties SrOWi, culm;';n practices. harvesting and post haivest
handling. In Indonesia, genctic variation of patchouly is very narrow due io inabitity o
flowey (TLH“m“ et al, “”}‘)’ ”'idwf)?t., s v ciry difficult (o CarTY oud selection basad on
conventional breeding through hybridization in order to obiain new variely with better
quality of oil. Patchouly is mainly @rown traditionally in Aceh. Nowth and
Sumatera, After harvesting, the growers move o other {icld by cutling noew [orest ared,

This system is very harmful for forest envirommental conscivaiion., An cilor for
improving quality of patchouly oil should be done | by planting better varicty alone with

bU“"uLu I)Iduflu\. and DOST hairvest zuilmlulv THPIOveinail,
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Material and Method

The experiment started from
tissue culture laboratory of Center

R ; Y ; 1 <t .
conducted at the

\».wm-e: E op Rotoplees and

Radiation Technique. The explants used for gis MNJUI tips sived 04 - 0.3 om
long taken from rhizomes, then exposed 10 ) rays at the doses 3,009 10 12015 wnd 24

Gy. Whereas the explants for patchouly were leal cultings sized 0.1 G 3 then exposed
» - i

tow 1‘&1"\?'4: ﬂL 111@ A0ses 15, 30, 45, 60 and 7"3 (,.;_‘: fﬂt-"n trcainent {or vinoci aod ARIERITSITIAN

The C’\'Plfml‘e both ginger and patchouly were sterilized with
followed with Hg Cl, 0.05 %, and rinsed 5 iitl}u- with aquadest, plated i the modificd
MS (Murashige and Skoog) basal medium with the supplement of viiamins (ai

SR

glutamine and aspraragin) “and 0.5 ppm BAP, and subcultured in the flashs cverv 4
weeks in the same medium,

The parameters observed afler 8 weeks subcultured were survival growth mic o
the cxpimt.s; nuimber of shoots cmerged from the explants, the shoot heieht aid

abnormality.
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Result and Discussion

The best growth performance of ginger explanis was shown frons those
with p rays ai the dose 9 Gy, It scems that the dosc inhibited bacterial and tuiieal
contamination of both the media and the
indicated by the highest survival rate and number of shoots. Whercas ivadiated eaplants
at the dose 3 and 6 Gy were not able to show beiter growth performunee due o hacterial
and fungal contamination (Table 1).

and stimulated cuplants

arevih

- Sharma and Singh (1997) reported that more than 40 % ging
disoardcd after 12 davs of culture because of bacterial and tungal contamination. tlosoki
and Sagawa (1977) also stated that a high degree of contamination in in-vitro culinee of
ginger after sterilizing with 0.5 % (v/v) sodium hy
present study, once tl.ﬂ contamination-free cultures of ¢
were easily maintained by subeulturing on the fresh

er explant buds were

vpochlorite for 14 minutes. In the
ginger buds wore established. these

Abnormalities of the growth performance were obtained on irr'-'-eéi'ucti empct
exlpants at the doscs 16, 12, 15 and 20 Gy, Most of the shoots amer sed fram the oplaiits
are dwart and the leaf color is pale and yellow. Hopefilly after acolim
abnormalities will be recovery and show more variability, Larkin and Scowcrol (148

stated that the occurrence of different Iypes of phenotvpic diversitv or sonma
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Table 2. The growth performance of irradiated jn-vitre patchouly feaf cuttings,

Doses of y rays | Survival rate (%)
Gy) '

Unireatsd - 95 el 4 ‘:~LZ - 604 0 208 ReTATY
L I
i3 83.0- 18.33 £ 2.86 O.83 ¢ 330 None
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368 2059 Dwart, pale

2.50 + 0.30 Dwarl. pale
Comp.Chi 8¢, =

31.80 |

P0.01 =15.09

Conclusion

7 Ginger exlpants irradiated up to the dose 20 Gy were still able 1o grow. However,
the best growth performance was obtained from those irradiated at the dosc 9 Cry, and the
abnormalities were found in irradiated ginger explanis at the doses 10, 12, 15 and 20 ¢ 1Y,

2

Callus formation and the best growth performance of patchouly cxplants was obtained
from those irradiated at the dose 30 Gy and indicated by the highest number of shoots,
All of the shoots emerged from the patchouly explant were able (o root, except those
irradiated at the dose 75 Gy. Abnormalities of irfadiated pathouly explanis were obiained
at the doses 60 and 75 Gy and indicated by dwarl shoots and pate teal color. More
genetic variability both of ginger and patchouly will hopefully be obtained aticr
acclimatization of the plantlef and planting them in the ficld condition. in order to sclect
them for desired tharacters.




