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TOM TAT

Khoi tia (Ardisia sylvestris Pitard) 1a loai cay duogc li¢u co gia tri dugc ly cao hi¢n dang bi khai thac qua murc
dan dén ngudn gen bj can kiét. Hoan thién quy trinh nhan gidng cdy Khéi tia bang phuong phap nuéi cay in
vitro da dugc nghién ctru thanh cong. Két qua nghién ciru cho thay, sat khuin bé mit chdi non bing ethanol
70% trong 1 phut, khir tring bang dung dich HgCl, 0,1% trong 8 phut va nuéi cdy trén méi truong dinh dudng
co ban MS (Murashige and Skoog, 1962) bd sung 0,2 mg/l BAP, cho ty 1¢ mau sach 13 80,92%, cam tng tao da
chdi trén moi truong MS bo sung 1 mg/l BAP, 0,3 mg/l Kinetin, 0,1 mg/l NAA, 30 g/l sucrose va 7 g/l agar cho
ty 16 miu tao cum chdi 99,31% vai chiu cao chdi trung binh 3,7 cm va hé s6 nhan dat 9,13 lan/chu ky nhan
gidng sau 4 tuan nudi cay. Ty 1¢ chdi ra r& 97,63%, sb 1& trung binh dat 4,45 r&/cay va chidu dai ré trung binh
3,25 cm khi nudi trén méi trudng MS bd sung 0,5 m/l NAA, 20 g/l sucrose va 7 gr/l agar sau 4 tudn nudi cay.
Quy trinh nhan gidng thanh céng c6 ¥ nghia 16n trong bao ton va phat trién loai cay duoc liéu quy, ddng thoi co
thé 4p dung vao thuc tidn phuc vu san xuét cay giéng Khoi tia chét lwong cao, dép tng nhu ciu ngudn ciy

gidng hién nay.

Tw khoa: Ardisia sylvestris, cAm ing tao da choi, cay Khoi tia, nuéi cay in vitro.

1. PAT VAN PE

Khoi tia (Ardisia sylvestris Pitard) 1a mot
loai thuc vat thudéc ho Pon nem
(Myrsinaceae), phan bd & Viét Nam va Trung
Quéc (Pao Hai Nam). O Viét Nam, Khoi tia
phan bd rai rac & céc tinh Lao Cai, Lang Son,
Quang Ninh, Vinh Phuc, Ha Tay, Hoa Binh,
Ninh Binh, Thanh Hoéa, Nghé An, Quang
Nam, Pa Ning. Theo tai liéu y hoc ¢b truyén,
trong 14 Khoi tia c6 thanh phan cha yéu 1a
tannin, cac glycosid co6 tac dung trung hoa, lam
giam sy gia ting acid cua da day, chéng viém
giam dau, dac biét c6 tac dung lam se vét loét,
kich thich 1én da non va 1am lanh vét thuong
trong duong tiéu hoa. Do vay, Khoi tia dugc
ding dé diéu tri bénh viém loét da day ta
trang, lam gidm ¢ hoi, ¢ chua, néng rat vung
thuong vi (Quy Chau A, 2012).

Ngudn tai nguyén cdy duoc lidu Viét Nam
vO cung da dang va phong phu, vai tro cua cay
duogc li¢u trong viéc cham soc sttc khoe cong
dong va dem lai loi ich kinh t& to 16n cho
ngudi dan 1a diéu khong thé phu nhan. Song
thuc trang hién nay, trudc nan phd rung tran
lan, bién d6i khi hau cung véi su khai thac bira
bdi ma chua c6 ké hoach tai sinh va phat trién,
nhiéu loai cay duoc lidu dang bi giam sit vé sd

luong va chét lugng mot cach dang bao dong,
dac biét 1a cac loai dugc li¢u co gia tri st dung
phd bién nhu Khoi tia. Mat khac, Khoi tia tuy
phan bd nhiéu noi nhung sd lugng khong
nhiéu do tai sinh hat kém nén ngudn ciy giéng
c6 thé khai thac rat han ché (Sach do Viét
Nam, 2007).

Pé co6 thé cung cap ngudn duge lidu Khoi
tia chat lwong t6t, bén viing dap tng nhu cau
cham soc stc khoe con ngudi dong thoi dam
bdo dugc ham lugng va hoat tinh dugc li€u
trong san pham sau thu hoach, can phai c6
bién phép hitu hiéu trong bao t6n va phat trién
loai dugc liéu quy nay. Nguyén Vin Viét va
cong su (2016) da nghién ctru nhan giéng
thanh cong cay Khoi tia (Ardisia sylvestris
Pitard) bang ky thuat nudi cy in vitro, tuy
nhién két qua dat duoc van con khiém t6n.

Bai bao nay coéng bd két qua nghién ctru
hoan thién quy trinh nhan gidng cay Khoi tia
(Ardisia sylvestris) bang ky thut nudi ciy in
vitro cho hé s6 nhan chdi va ti 1& choi ra ré
cao, cay con hoan chinh dat chét luong tt va
c6 thé ap dung vao thuc tién san xuét cdy
gibng.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru
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Vit liéu nudi cdy 1a chdi banh té c6 ngudn
gbe tir cac cdy dau dong di dugc tuyén chon
tai vuon cay duoc liéu ¢ Ba Vi - Ha Noi. Puoc
tré hoa tai vuon dugc liéu cua Vién Cong nghé
sinh hoc Lam nghiép - Truong Pai hoc Lam
nghiép.

Cac loai méi truong nudi cdy dugc ghi &
bang 1.

2.2. Phuong phap nghién ciru

Tao mau sach in vitro: Chdi Khoi tia duoc
rira sach bé mit bang xa phong lodng, sau do
trang sach xa phong dudi voi nude chay. Tiép
tuc sat khuan bé mit mau bang con 70% trong
1 phut va khir tring mau bang HgCl, 0,1% véi
cac thoi gian khac nhau (tr 5 d&én 10 phat).
Sau d6, dung nudc cat khir tring trang mau dé
loai b6 hoan toan hoa chat khir tring trude khi
cdy vao méi trudng nudi cdy khoi dong.

Nudi cdy khdi dong: Sau khi khor trung
mAau, cit mau thanh ting doan c6 chira mit
ngt dai khoang 4 - 5 cm va cdy vao méi

truong nudi cdy khoi dong (MTKD). Sau
khoang 4 tudn nudi cdy chdi bat dau tai sinh.
Céac chdi dat 2 - 3 cm duge st dung lam vat
lidu cho nghién ctru nhan nhanh tiép theo.

Nhén nhanh choi: Céc chdi Khoi tia in vitro
thu tor thi nghiém trudc duoc cit thanh cac
doan ¢6 kich thudc 1,5 - 2 cm ¢6 chira mét
ngu, loai bo bét 14 va cdy 1én moi truong nhan
nhanh chdi (N; — Ng) ¢6 ham lugng chit diéu
hoa sinh truéng (BAP, Kinetin, NAA) khac
nhau. Sau 4 tudn nudi cdy, miu tao cum choi,
thong ké s chdi trén cum chdi, chdi hitu hiéu
(chiéu cao > 2,5 cm) va tinh hé s6 nhan chdi.

Tao cdy hoan chinh: Cac chdi hitu hiéu cao
tor 2 - 4 cm, chira 3 - 5 14, map map duoc céy
1én moi trudng kich thich ra ré tao cay in vitro
hoan chinh (R; - R¢). Cac binh choi duoc nuoi
dudi 4nh sang gian dén; sau 4 tudn nudi ciy,
chdi ra ré tao cy con hoan chinh, thong ké sb
ré trén choi va do chiéu dai ré.

Bang 1. Thanh phin céc loai méi truwomg nudi cy Khdi tia in vitro

Gla: .doian IA(.y h“‘iu Thanh phin méi trwong nudi ciy
nudi cay moi treong
Nubi cdy khoi dong MTKD  MS bd sung 0,2 mg/l BAP, 30 g/l sucrose, 7 g/l agar
. A MS b6 sung (0,5 - 1,5 mg/l) BAP, (0,1 - 0,5 mg/l) Kinetin,
Nhan nhanh choi Ni=Ne 0.1 0.2 mg/l) NAA., 30 9/l sucrose, 7 ¢/l agar
Kich thich ra ré tao MS bb sung (0,1 - 0,5 mg/l) NAA, (0,1 - 0,3 mg/l) IBA, 20
A \ , Ri—Rs
cay hoan chinh g/l sucrose, 7 g/l agar
CT,: 100% dat tang B; CT,: 75% dat tang B, 25% cat vang;
Ra ngoi CT,—CTs CTy: 50% dat tang B, 50% cat vang; CT4: 25% dat ting B,

75% cat vang; CTs: 100% cat vang

Hudn luyén va ra ngéi: Cac cay Khoi tia in
vitro hoan chinh duoc huan luyén 5 ngay dudi
anh sang tan xa. Sau huén luyén, cay con dugc
rira sach agar va cdy vao bau di c6 gia thé phdi
tron véi cac cong thirc khac nhau (CT,; — CTs).
Céc bau cay duogc dit trong vuon wom co che
luéi den dé tranh 4nh sang truc xa, tudi nudc
dang phun suong 2 1in/ngay. Sau 8 tudn trong,
thong keé ty 18 ciy sdng/chét, chiéu cao cdy va
danh gia chat lugng cdy.

Céc thi nghiém nuéi cdy duogc bd tri trong
cac binh tam giac thuy tinh (3 mau/binh 200
ml), mdi cong thic thi nghiém cdy 30 mau, lip

lai 3 lan. SO liéu duoc xir Iy bang phan mém
Excel va phuong phép SPSS 20.

Diéu kién nudi cdy: Cuong do chiéu sang
3000 lux; thoi gian chiéu sang 14 gio/ngay;
nhiét d6 phong nudi: 25 + 2°C.

Céc loai moi truong nudi cdy trong nghién
ciru dua trén moi truong dinh dudng co ban
MS (Murashige va Skoog, 1962).

Tét ca cac méi truong nudi cy duge diéu chinh
vé pH 5,8; khir tring & 118°C, trong 20 phu.

3. KET QUA VA THAO LUAN
3.1. Tao miu sach va tai sinh chdi in vitro
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MaAu Khoi tia sau khi 1am sach dugc khur
trang bang dung dich HgCl, 0,1% véi thoi
gian khac nhau tir 5 dén 10 phut. Sau 4 tuin
nudi cdy, két qua thu dugc trinh bay nhu &
bang 2, cho thiy ring ty 1& tao mau sach in
vitro dat trén 50%, bang phwong phap khir
trung kép thi thoi gian khir trung cang dai thi
ty 1¢ mau sach cang cao (52,07 - 86,68%). Tuy
nhién, ty 1€ mau sach cang cao thi ty 1¢ mau tai
sinh cang giam, diéu nay ciing tuong d6i phu
hop boi HgCl, 0,1% 1a chat rat doc, néu khir

trung lau hoa chét s& ngém vao mo thuc vat,
lam hong hodc gay doc cho mau do d6 chdi
khong thé tai sinh (Nguyén Quynh Trang va
cong su, 2013).

Trong nhén giéng in vitro, ty 1& tai sinh
chdi cao méi co ¥ nghia nén cé thé lya chon
cong thirc khir trung tao mau sach phu hop 1a
M,, véi thoi gian khir tring 1 8 phut (1an 1: 4
phat; 1dn 2: 4 phat), cho ty 1& méau sach 1a
80,92% va tai sinh chdi 61,83%.

Bang 2. Anh hwéng ciia thoi gian khir tring dén ty 18 séng va kha ning tai sinh chdi

Thai gian khir trung (phut)

CTTN S > Ty 18 méu sach (%) Ty 1é miu tai sinh (%)
Lan 1 Lan 2
M, 5 5 86.68% 30.332
M, 4 4 80.92° 61.83°
M; 4 3 75.04%4 51.33¢def
M,y 3 3 64 17dc 60.1 Odcef
M; 3 2 55.73¢F 53.34¢¢df
Mg 5 0 52’07fe 50,01dee

Ghi chu: nhitng chit cdi khac nhau (a, b...) trong cot thé hién su sai khac co y nghia a = 0,05 trong phép

phan tich SPSS.

3.2. Nhan nhanh chdi ciy Khéi tia

Nhan nhanh chdi Khéi tia in vitro duoc
thiét ké trén 6 cong thuc thi nghiém véi loai va
ham luong chat DHST khac nhau. Két qua thu
duogc trinh bay & bang 3, cho thiy rang sau
thoi gian nudi cdy trén cic moi trudng cam
ung tao cum chdi ¢c6 bod sung chat PHST, cac
mau cay déu tai sinh chdi nhung véi ty 1& khac
nhau c6 y nghia. H¢ s6 nhan nhanh chéi dao
dong tir 1,43 dén 9,13 lan/chu ky nhén (4 tuan
nudi cdy) va ty 18 tai sinh chdi dao dong tur
37,07 — 99,31% (Hinh 1a, b, ¢). Trong khi do,

& cong thirc dbi chimg (PC) chi cho hé sb
nhan chdi rat thap (1,43 lan/chu ky nhan) va ty
1¢ mau tai sinh chdi chi dat 37,07%. Trong cac
cong thuc thi nghiém, nhan thdy méi truong
dinh dudng MS bd sung 1 mg/l BAP, 0,3 mg/l
Kinetin va 0,1 mg/l NAA (Hinh 1c) cho hé s
nhan chdi va ty 16 miu tai sinh dat cao nhat
(9,13 lan/chu ky nhan va 99,31% mdu tai
sinh). Két quéa trong nghién ciru nay cao hon
kha nhiéu so véi cong trinh da cong bd trude
day cua tic gia Nguyén Vin Viét va cong su
(2016).

Bang 3. Anh hwéng ciia chat PHST dén kha ning nhan nhanh chdi

CTIN Chat DHST (mg/l) T§1¢ mu téisinh  HE s6 nhan chdi CTI‘];e/‘:hcg"

BAP  Kinetin NAA (%) (ln/chu ky) (em)
bC 0,0 0,0 0 37,07° 1,43° 1,70°
N, 0,5 0,1 0,1 77,74% 2,71% 2.23%
N, 0,5 0,2 0,2 84,60 4,17 2,33
N; 1,0 0,3 0,1 99,314 9,13¢ 3,70¢
N, 1,0 0,4 0,2 79,50 5,59° 2,87°%
N; 1,5 0,2 0,1 72,94%¢ 3,20%e 2,87
N 1,5 0,3 0,2 76,195 1,902 2,27

Ghi chu: nhitng chit cai khdac nhau (a, b...) trong cot thé hién sy sai khdc co y nghia a = 0,05 trong phép

phdn tich SPSS.
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3.3. Kich thich chdi ra ré tao ciy hoan chinh
Céc choi hitu hiéu c6 chiéu cao > 2,5 cm
dugc cit va ciy trén moi truong ra ré c¢6 bd
sung chat DHST: NAA va IBA véi ham luong
khac nhau. Sau 4 tudn nudi cdy, két qua thu
dugc trinh bay & bang 4 cho thiy: v6i moi
truong MS khong bd sung chit PHST (PC)
chdi Khoi tia khong ra ré, nguoc lai trén cac

cong thire moi truong MS bd sung (0,1 — 0,5
mg/l) NAA va (0,1 — 0,3 mg/l) IBA chdi Khoi
tia nudi cdy in vitro cho ty 1& ra ré cao, dao
dong tir 73,50% dén 97,63% va chiéu dai ré
trung binh/cay dat 2,34 — 3,25 cm (Hinh 1d, e).
Ty 1& chdi ra r&, chiéu dai r& va sd ré trung
binh/cdy dat cao nhat 1a & cong thitc moi
truong R3 bd sung 0,5 mg/l NAA (Hinh le).

Bang 4. Anh hwéng ciia chat PHST NAA va IBA dén kha niing ra ré

Chit PHST (mg/1) 16 choi ra ra o idu dai rd
CTTN g Ty 1€ c(l)101 rare $6 ré TB/cay Chiéu dai re TB
NAA IBA (%) (cm)
bC 0,0 0.0 00,002 0,002 0,002
R1 0,0 0,3 83,17°f 3,520¢ 2,73%f
R2 0,1 0.2 85.52°¢ 3,610 2,908
R3 05 0,0 97,634 4,454 3,254
R4 0,5 0,1 84,53 3,25%8 2,79%¢
R5 0,3 0,1 81,6018 3,301 2,641
R6 0.4 0,0 73,502 3,125 2,345

Ghi chu: nhitng chit cdi khac nhau (a, b...) trong cot thé hién su sai khac co y nghia a = 0,05 trong phép

phan tich SPSS.

So sanh v6i nghién ctru nhan giéng Khoi tia
cia tac gia Nguyén Vin Viét va cong su
(2016), st dung MS bo sung NAA 0,1 mg/l,
IBA 0,3 mg/I cho két qua 93,33% sb chdi ra ré
v6i chiéu dai 1 trung binh 3,15 cm va sb ré

trung binh dat 4,14 ré/cay, nghién ciu cua
chang t6i chi st dung NAA véi nong d6 0,5
mg/1 cho ti 1& ra ré cao hon dat 97,63%, s6 ré
trung binh 4,45 ré/cay.

3.4. Huén luyén va ra ngoi

Bang 5. Anh huéng ciia thanh phin rudt biu dén kha ning sdng, sinh truwéng ciia cay Khoi tia

CTTN Gid thé Ty :og/:)ong . ]S/l;l;;(z?;)) Chicu ((icalil ;‘e TB
CT, 100% dat tang B 47.142 17244 3.16
CT,  75%dittang B-25%catvang 70,56 24,35° 5,328
CT; 50% dat ting B — 50% cat vang  9g 73¢ 25,563 5,564
CT, 25% dét ting B—75% catvang 8¢ 679 22,450 4.75¢
CT; 100% cat vang 0,00° - -

Ghi chu: nhitng chir cdi khac nhau (a, b...) trong cot thé hién sy sai khac co y nghia voi do tin cdy P < 0,05

trong phép phdn tich SPSS.

Céc cay Khoi tia in vitro dugc tao ra trén
moi trudng cam ung ra ré dwoc huin luyén
trong nha ludi 5 ngay dé cdy thich nghi dan
v6i didu kién ty nhién trude khi ra ngdi. Sau
thoi gian huan luyén, ciy con duoc trong vao
bau v6i cac gia thé khac nhau phuc vu nghién
ctru anh hudng cua gia thé dén ti 16 cay song
va sinh truong cua cay Khoi tia in vitro tai
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vuon vom. Piac bi¢t ¢ giai doan dau, thanh
phan rudt bau phai vira c6 kha ning giit nude
cho cy con, gitip cdy con hut chit dinh dudng
nhung ciing ddng thoi thoang khi dé cay con
khong bi théi r& (Bui Van Thing va cong su,
2016). Trong thi nghiém cua ching t6i bé tri 5
cong thirc thanh phan rudt bau khac nhau (CT);
- CTs). Cac bau bau cay sau khi tréng duoc dat
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trong nha ludi ¢ mai che, néu troi ning can
che thém bang ludi den dé tranh anh sang mit
troi chiéu truc xa, tudi nude phun suong 2
lan/ngay dam bao d6 4m cao.

Két qua thu duoc ¢ bang 5 cho thay, gia thé
rudt bau trong cay Khoi tia giai doan 8 tuin
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dau thich hop nhét 1a 50% dét ting B két hop
50% cat vang cho ty 1& cdy song 98,73%,
chiéu cao cay trung binh 25,56 cm va chiéu dai
ré trung binh 5,56 cm, ciy co chét luong tbt
(Hinh 1f).

Hinh 1. Cay Khéi tia qua cac glal doan trong quy trinh nhan glong
Ghi chii: a ,b, ¢) Cum choi tdi smh sau 4 tuan nudi cdy qua cac cong thirc méi truong N;, N,, Ns; d, e) Cay
hoan chinh sau 4 tuan nuéi cdy qua cdc cong thire thi nghiém R,, Rs; f) Cay Khéi tia trong trong gid thé
rudt bau ¢ cong thirc CTs sau 8 tudn nudi cay.

4. KET LUAN

Mau chdi Khéi tia sau khi thu hai, rira sach
bé mit bang xa phong lodng trong 5 - 10 phut,
sat khuan bé mit bang cén 70% trong 1 phut,
khir tring mau bang HgCl, 0,1% trong 8 phiit.
Nudi cdy trén mdi trudng khoang co ban MS
b6 sung 0,2 mg/l BAP, 30 g/l sucrose, 7 g/l
agar, cho ty 1¢ mau sach dat 80,92% va tai sinh
chdi 61,83%.

Nhan nhanh chdi Khoi tia in vitro trén moi
truong khoang MS bd sung 1 mg/l BAP, 0,3
mg/1 Kinetin va 0,1 mg/l NAA cho hé sé nhan
chdi va ty 1& mau tai sinh dat (9,13 lan/chu ky
nhan va 99,31% mAu tai sinh) va chiéu cao
chdi dat 3,70 cm.

Tao cay khoi tia hoan chinh in vitro trén
moi trudng khoang MS bd sung 0,5 mg/l
NAA, 20 g/l sucrose va 7 g/l agar, cho ty 1€
chdi ra r& dat 97,63%, trung binh dat 4,45
r&/cay va chiéu cao cdy dat 3,25 cm.

Cay Khoi tia nudi cdy in vitro hoan chinh
duoc huin luyén 5 ngdy va trong trén gia thé
rudt bau gdm: 50% dat ting B, 50% cat vang,
cho ty 18 cdy sdng dat 98,73%, chiéu cao ciy
dat 25,56 cm sau 8 tuén, cay cung cap, khoe
manh va ¢ mau xanh - tia ty nhién.

Quy trinh nhan gidng cay Khoi tia (Ardisia
sylvestris Pitard) bang k¥ thuit nudi cdy in
vitro duoc khai quat & so d6 hinh 2.
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Tao méiu sach:

Mau chéi Khéi tia sau khi thu hdi

Rita sach bé mdt bing xd phong lodng trong 5 - 10 phiit
Sat khudn bé mat bing con 70% trong 1 phiit

Khir trimg mau bang HgCl, 0,1% trong 8 phit

Téi sinh chdi:
Nudi cdy choi Khéi tia trén méi truong dinh dudng co ban
MS b6 sung 0,2 mg/l BAP, 30 g/l sucrose, 7 g/l agar

Nhén nhanh choi:

Nhdn nhanh chéi Khéi tia in vitro trén méi trwong dinh
dudng co ban MS b6 sung 1 mg/l BAP, 0,3 mg/l Kinetin va
0,1 mg/l NAA
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al Tao ciy hoan chinh:
E A —®  Tao cdy Khéi tia hoan chinh trén méi truong dinh dwong MS
:: 1 co ban bé sung 0,5 mg/l NAA, 20 g/l sucrose va 7 g/l agar
iL

z
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el

Ra ngoi:

p Cay Khoi tf'a nudi cdy in Yitro hoc?n ci‘linh dugc hudn luyén 5
ngay va trong trén gid thé rugt bau gom: 50% dat tang B,
50% cat vang

Hinh 2. Quy trinh nhén giéng ciy Khai tia (4rdisia sylvestris Pitard)
bang ky thuit nudi cay in vitro
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ESTABLISHMENT OF AN IN VITRO PROPAGATION PROTOCOL
FOR Ardisia sylvestris Pitard

Doan Thi Thu Huongl, Nguyen Van Viet?, Nguyen Thi Huyen3 , Tran Viet Ha*
1234 ietnam National University of Forestry

SUMMARY

Ardisia sylvestris is a highly medicinal medicinal plant currently overexploited, leading to a depleted genetic resource.
Complete the breeding process of Ardisia sylvestris by in vitro culture techniques has been successfully researched.
The results showed that the optimal method for buds sterilization was soaked in ethanol 70% for 1 minutes, by HgCl,
0.1% solution for 8 minutes and then culturing the sample with Murashige and Skoog (MS) medium with 0.2 mg/1 6-
Benzylaminopurine (BAP) provided the proportion of reached survival rate was 80.92%; MS medium supplemented
with BAP 1 mg/l, Kinetin 0.3 mg/l, a-naphtin axetic acid (a-NAA) 0.2 mg/l, sucrose 30g/l and agar 7 g/l the rate of
bud forming was 99.31% with average height of shoots is 3.7 cm and multiplication of 9.13 times/reeding cycle after 4
weeks of culture. The MS medium containing 0.5 mg/L NAA, sucrose 20 g/l and agar 7 g/l was found to be suitable
for root induction which resulted in 97.63% of shoots producing roots. The average number of roots and average root
length per plantlet were 4.45 and 3.25 cm, respectively. The plantlets were successfully acclimatized after 8 weeks
beeing planted in mixture of soils and sands. This breeding process has the scientific meaning to help preserve and
develop the Ardisia sylvestris plant, simultaneously can be applied practice to serve the production of high quality
Ardisia sylvestris seedlings, meeting the needs of current Ardisia sylvestris seedlings.

Keywords: Ardisia sylvestris, in vitro culture, multi-shoot renegeration.
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