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TOM TAT

Hoan ngoc tring (Pseuderanthemum palatiferum (Nees) Radlk.) 1a cdy thudc dugc sir dung dé diéu tri nhiéu
bénh khac nhau. Két qua nghién ctru nhan gidng cay hoan ngoc tring bang ki thuat nuéi cdy in vitro cho thiy:
khir tring miu chdi banh té bang dung dich HgCl, 0,1% trong thdi gian 9 phut, nudi trén méi truong MS bd
sung 0,3 mg/l BAP, 20 g/l sucrose, 6,5 g/l agar cho ti 1é mau sach tai sinh chdi 4 86,67% sau 4 tuan nudi cay
khoi dong. Kich thich tao da chdi trén moi truong MS bo sung 0,7 mg/l BAP, 0,3 mg/I kinetin, 30 g/l sucrose,
6,5 g/l agar cho hé sb nhan chdi dat 5,33 1an/chu ky nhan (4 tudn), ti 1& chdi hitu hiéu dat 96,3%. Mbi truong
MS bé sung 0,5 mg/l NAA, 20 g/l sucrose va 6 g/l agar cho ti 1& chdi ra ré dat 98,89%, s6 ré trung binh dat 5,72
r&/cay va chiéu dai ré trung binh dat 4,07 cm. Cay hoan ngoc tring nudi cdy in vitro hoan chinh dugc huén
luyén 10 ngay trong nha ludi cho thich nghi din véi diéu kién tu nhién, ciy dugc trong trén gia thé 50% cat
vang - 50% dét téng B dattilé séng 98,89%, chiéu cao cay trung binh dat 4,27 cm sau 4 tuan.

Tir khoa: da chdi, hoan ngoc tr?ing, in vitro, méi trweomg MS, Pseuderanthemum palatiferum (Nees) Radlk.

1. PAT VAN PE

Cay hoan ngoc trang (Pseuderanthemum
palatiferum (Nees) Radlk.) 1a cdy thudc thude
ho O 16 (Acanthaceae) lan dau tién dugc tim
thdy ¢ ring Cuc Phuong, sau d6 dugc tim thiy
nhiéu ¢ dong bang séng Ciru Long [1]. Hoan
ngoc tring dugc danh gia 1a ngudn duoc liéu
da dung trong diéu tri nhiéu chimg bénh khac
nhau. Cdy hoan ngoc tring dugc sir dung trong
y hoc dan gian mot s6 nude chau A nhu Viét
Nam, Thai Lan dé diéu tri cac bénh nhu tang
huyét 4p, tiéu chay, viém khép, tri, dau da day,
viém dai trang, chay mau, tiéu duong, khdi u
va bénh than [2]. Bén canh vi¢c st dung chita
bénh trén ngudi, hoan ngoc tring ciing duoc
dung dé chita bénh cho vat nudi nhu bénh tiéu
chay & lon, cho, bénh dich ta ¢ ga va vit [1].
Céc bg phan thuong dugc khai thac st dung 1a
1a va ré. La cia cdy hoan ngoc dugc bao céo
chtra mot s& chit c6 hoat tinh sinh hoc ¢6 gia
tr1 nhu B-sitosterol, stigmasterol, kaempferol,
apigenin, axit salicylic, saponin, triterpenoid,
phytol... Két qua phan tich cho thiy 1a twoi
cling gidu cac axit amin thiét yéu nhu lysine,
methionine, threonine va cic khoang chit nhu
canxi, kali, magie va sit. R& cdy hoan ngoc
tréng cling dugc sir dung dé san xuit cac duoc

pham diéu tri nhitg bénh do viém nhiém, ung
thu...[3-5].

Hién nay, nhu cAu sir dung nguén duoc liéu
tor thuc vat ngay cang 16n nén cac loai cay
dugc liéu trong ti nhién dang bi suy giam vé
s6 luong va chat luong boi sy khai thac qua
mirc va cac diéu kién tu nhién ngdy cang bét
lgi anh hudng dén nguén cung duoc li€u, trong
d6 c6 cay hoan ngoc trang. Cay hoan ngoc nam
trong danh muc céc loai dugc li¢u duoc uu tién
phat trién [6] nhung hién nay nhan glong chu
yéu bang glam hom nén ning suét, chat luong
cay con thip din dén dién tich trong trén ca
nudc ngay cang thu nho. Do d6, 4p dung ki
thuat nudi ciy in vitro gitip ting ning suit va
chat lugng cdy con c6 vai trd quan trong trong
cong tac nhan gidng va phat trién cdy hoan
ngoc trang. Cho dén nay cac nghién ctru vé
nudi cdy cdy hoan ngoc tring in vitro khong
nhiéu, chi yéu tap trung vao nghién ctru mot
s6 diéu kién anh huong dén tai sinh chdi tir
long cay, mo 14, nghién ctru sy phat sinh phoi
soma tr mo se¢o 14 non [7], hay nghién cuu
phat sinh mé seo in vitro phuc vu cho viéc
sang loc va tach chiét mot s6 hop chit tha cip
co gia tri [8].
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Bai bao nay cong bd két qua nghién ctru
nhan giéng thanh cong cidy hoan ngoc tring
bang ki thuat nudi cdy mé dat hé sd nhan giéng
cao, c6 thé ap dung vao san xuét ciy con chit
luong cao phuc vu cho muc dich phat trién va
thuong mai.

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Canh banh té l4y tir cdy me hoan ngoc tring
sinh trudng tdt, khong sau bénh duogc thu thap
tai Quang Ninh.

2.2. Phuong phap nghién ciru

Tao mau sach in vitro: Chdi hoan ngoc
trrflng dugc rira sach bé mit b?mg nudc xa
phong loang, sau do trang sach xa phong dudi
voi nude chay. Tiép tuc ria trong nude cat vo
trang 2 - 3 1an va khir tring miu bang HgCl,
0,1% vai cac thoi gian khac nhau (tr 5 - 11
phut). Cudi cing, ding nudc cit vo trung trang
méiu nhiéu 1an dé loai bo hoa chat khir tring
trude khi dua vao moi trudng nudi ciy khoi
dong.

Nuéi cdy khoi déng: Sau khi khtr tring,
mau dugc cit thanh timg doan chira mit nga
kich thudc dai 4 - 5 cm va cdy vao mdi truong
nudi cdy khoi dong. Sau 4 tudn nudi cay, cac
chdi tai sinh thu dugc sé& st dung cho cac thi
nghiém tiép theo.

Nhdn nhanh choi: Cac chdi hoan ngoc tring
in vitro khoe manh thu duoc tr thi nghiém
trude duge tach thanh cac doan chira méat ngu
kich thuéc dai 1,5 - 2 cm va cdy vao moi
truong nhan nhanh chdi co ham lugng cac chat
didu hoa sinh truong BAP, NAA va kinetin
khac nhau. Sau 6 tuan nudi cay, thong ké sd
chdi tao ra trén cum chdi, sé chdi hitu hiéu va

tinh hé s nhan choi.

Tao cdy hoan chinh: chdi hitu hiéu thu dugc
tir giai doan nhan nhanh chdi ¢ chiéu cao tir 2
- 3 cm dugc ciy vao vao mdi trudng ra ré chia
ham luong cac chit diéu hoa sinh truong NAA
va IBA khac nhau dé tao cdy hoan chinh. Sau 6
tuan nudi ciy thong ké chiéu dai ré trung binh,
s6 ré trung binh trén mot cay va chat lugng ré
thu duoc.

Hudn luyén va ra ngéi: Cac cay hoan ngoc
trang hoan chinh duoc huin luyén & nha ludi
dudi anh sang tan xa vdi cac thoi gian khac
nhau (tr 0 - 10 ngay). Sau d6, rira sach agar &
ciy con va ciy vao bau chua gia thé phdi tron
v6i cac cong thirc khiac nhau. Cac bau ciy
duoc dat trong vudon wom c6 che ludi den dé
tranh anh sang tryc xa, duy tri tudi phun suong
2 lan/ngdy. Sau 4 tuan ra ngdi, théng ké ti 16
cay song, chiéu cao va chit lwong cay con.

B6 tri thi nghiém: cac thi nghiém nudi ciy
dugc bd tri trong binh tam giac thuy tinh (5
mau/binh 250 ml), mdi cong thic thi nghiém
cAy 30 mau, ldp lai 3 1an. Thanh phan cac moi
truong nudi ciy sir dung trong thi nghiém nhu
mo ta & Bang 1.

Piéu kién nuéi cdy: Cudng do chiéu sang
3000 lux, thoi gian chiéu sang 14 gid/ngay,
nhiét do phong nuoi 25 + 2°C. Céac loai moi
truong nudi ciy trong nghién ciru dua trén moi
truong dinh duong MS (Murashige & Skoog,
1962) va duoc diéu chinh vé pH 5.8, khir trung
& 118°C trong 20 phut.

Xir Iy s6 liéu: SO lieu duge xur 1y theo
phuong phéap thong ké sinh hoc tmg dung cac
phan mém nhu Excel va SPSS.

Bang 1. Thanh phan cac loai méi trwong nuoi cay cay hoan ngoc trang in vitro

Giai doan nudi ciy E(.l hlg‘u Cong thirc méi truong
moi truong

Nudi cay khoi dong NCKD MS + 0,3 mg/l BAP + 20 g/l sucrose + 6,5 g/l agar

R Al MS + 0,3-1 mg/l BAP + 0,3-0,5 mg/l kinetin + 0-0,1 mg/I
Nhan nhanh choi NI-N8 NAA + 30 g/l sucrose + 6,5 g/l agar
Ra 18 tao cdy hoan chinh RRI-RR4 MS + 0,2-0,5 mg/l NAA + 0,2-0,5 mg/l IBA +20 g/l

sucrose + 6 g/l agar
RBI: 100% dat tang B; RB2: 25% cat vang + 75% dat

Ra ngoi RB1-RB5 tang B; RB3: 50% cat vang + 50% dat tang B; RB4: 75%

cat vang + 25% dét tang B; RB5: 100% cat vang
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3. KET QUA VA THAO LUAN
3.1. Tao miu sach in vitro

Tao mau sach 1a yéu té quan trong quyét
dinh dén sy thanh coéng cua ca quy trinh nhan
gidng in vitro. Tao dugc miu sach in vitro
thanh cong phu thudc vao thoi gian khir trung
va néng dd chét khu trung. Do d6, viéc tim ra
cong thirc khir tring t6i wu v6i vat liéu nghién

ctru dé dem lai hiéu qua tao miu sach va tai
sinh chdi in vitro cao nhat 1a rat can thiét.
Trong nghién ctru nay sir dung chét khir trung
la HgCl, 0,1% v6i thoi gian khtr trung khéc
nhau. Hiéu qua cua céc cong thuc khur trung
duoc theo ddi va danh gia thong qua ti 16 mau
sach va ti 16 mau tai sinh sau 4 tudn nudi céy,
thé hién trong Bang 2.

Bang 2. Anh hwéng ciia thoi gian khir tring dén higu qua tao miu sach in vitro

Cong thir Thoi gian khir trin
thi nghi¢m oo Tilgmiusgeh (%) Tilg tdi sinh chdi (%)
(CTTN) b
v 5 67,78" oL
M 7 85,56° 75,56°
M; 9 95,89 86,67°
M 11 100¢ T8

Ghi chu: Trong cung mot cot, cdc chir cdi khdc nhau thé hién sy khdac nhau o murc y nghia o = 0,05.

Sau 4 tudn nudi ciy trén moi truong nudi
cdy khoi dong, két qua thu duoc cho thiy sir
dung chat khir tring 1a HgCly 0,1% trén cay
hoan ngoc tring véi thoi gian cang dai thi ti 16
tao mau sach thu duoc cang cao (thoi gian ting
tr 5 - 11 phut cho ti 1é mau sach tuong Ung
67,78 - 100%). Tuy nhién, khi so sanh ti 1¢
mau tai sinh chdi thi ting thoi gian khir tring
tir 5-9 phut ti 1€ tai sinh chdi cling tang dan, dat
cao nhat (86,67%) & cong thirc thi nghiém M3
(9 phut) va giam manh xudng 57,78% khi tiép
tuc tang thoi gian khur trung 1én 11 phut. HgCl>
c6 tac dung tiéu diét vi sinh vat rat manh do
chira gdc clorua c6 kha ning oxy héa céac lién
két peptide nén lam bién tinh protein cua vi
sinh vat [9]. Tuy nhién, khi st dung ¢ thoi gian
dai thi khong chi tiéu diét vi sinh vat, HgCl»
con thim thau vao bén trong va giy doc cho té
bao thyc véat, lam anh hudng dén strc séng va
kha nang tai sinh in vitro. Tir @6 c6 thé thay,
thoi gian khir trang 11 phat bang HeCl 0,1%
la qua dai nén lam giam kha nang tai sinh in
vitro clia cdy hoan ngoc trang. Tir két qua trén,

nhan thy cong thirc thi nghiém M; voi thoi
gian khir tring 9 phut cho ti 1¢ mau sach dat
95,89% va 86,67% mau tai sinh chdi 1a cong
thirc khtr tring thich hop nhit v6i cay hoan
ngoc trang (Hinh la). Két qua phén tich so
sanh cac cong thuc thi nghiém vé chi tiéu ti 16
mau sach va ti 1é mau tai sinh c¢6 Sig nhé hon
0,05 nén két qua nghién ctru c6 ¥ nghia thong ké.
3.2. Nhan nhanh chdi in vitro

Chdi hoan ngoc tring in vitro thu duoc & thi
nghiém nudi cdy khoi dong (muc 3.1) c6 chiéu
cao 1,5 - 2 cm duge cat bét 14, lwa chon cac
doan chira mit ngi cidy chuyén sang moi
truong nhan nhanh chtra cac chit didu hoa sinh
truong khac nhau. Chat didu hoa sinh truong
(PHST) duoc str dung trong giai doan nay la
chu yéu 13 cac chat thudc nhom cytokinin dé
kich thich sy phan hoéa, sinh truéng va phat
trién chdi ctia mau cdy in vitro. Sau 6 tudn nudi
cdy, két qua bang 3 cho thiy khi bd sung cac
chat diéu hoa sinh truéng BAP, kinetin va
NAA c¢6 anh huong 1o rét té1 kha nang nhan
chdi hoan ngoc tring,
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Bang 3. Anh hudng cia chit PHST dén khé ning nhan nhanh chdi in vitro

Chit PHST (mg/l) Hé s& nhan chdi | 11 choi ] ‘
CTTN BAP Kinetin NAA ¢ (TAn) hll’(l})/(l)l)l@ll Chat lwgng choi
Choi ngan, nho
- - - f a s NG
bC 0,73 0 khong dong deu
Choi ngan, nho
e be — g
Ny 0,3 0,3 0,1 3,17 73,73 khong dong déu
Choi cao, mip
e be el 3 o)
N2 0,5 0,3 0,1 4,17 89,20 khong dong déu
N 0,7 0,3 0,1 5,33¢ 96,30 Chaoi cao, map,
QOng déu
Choi cao, map
b e el s
N4 1 0,3 0,1 2,83 80,24 khong dong déu
Chdi ngan, nho,
Ns 0,5 - 0,1 1,28 65,28¢ 01 hgam, o
khong dong deu
Ne 1 - 0,1 1,06° 57,94 Choi ngdn, nho,
khong dong deu
Choi cao, mép
_ d ef Nl s
N7 0,5 0,3 2,06 84,44 khong dong déu
Choi ngan, nho
ad f G Y
Ns 1 0,5 1,67 76,67 khong ddng déu

Ghi chu: Trong cung mot cot, cdc chir cdi khdc nhau thé hién sy khdac nhau o murc y nghia a=0,05.

Két qua thu dugc ¢ Bang 3 cho théy, cong
thirc méi trudng dbi chimg N khong b s sung
chat diéu hoa sinh truong cho két qua thap nhét
khi cac chdi hau nhu khong c6 kha niang phat
trién chdi méi va khong co chdi hitu hiéu, chat
luong chdi kém, khong dong déu nhau. Khi bd
sung chét diéu hoa sinh truong BAP, kinetin va
NAA vo6i cac ham lugng khéc nhau 1am cho hé
s6 nhan choi tang 1én 1o rét. HE s6 nhan chdi
tang tir 1,06 (cong thic Ne) 1én cao nhit 5,33
lan (cong thirc N3). Ti 1& chdi hiru hiéu ciing
ting mot cach dang ké tir 57,94% (cong thire
N6) 1én cao nhit 96,30 (cong thuc N3). Muc
dich cta nhan nhanh ch01 1a tao s lugng 16n
chdi hitu hiéu dé cung cip nguyén liéu cho giai

doan ra ré. Do d6, dua vao két qua thu dugc
cong thre thi nghiém N3 v6i hé s6 nhan nhanh
chdi 5,33 1an va ti 1¢ chdi hitu higu 96,3% 1a
thich hop nhat d6i v6i cay hoan ngoc tring
(Hinh 1b). Phan tich so sanh gitta cic cong
thire thi nghiém vé chi tiéu ti 16 chdi hiru hiéu
¢6 Sig nhé hon 0,05 nén két qua nghién ciru co
¥ nghia thong ke.
3.3. Ra ré tao ciy hoan chinh

Céc chdi hitu hiéu thu duoc tir thi nghiém
nhan nhanh dugc chuyén sang méi trudng ra ré
tao cdy in vitro hoan chinh. Két qua sau 6 tuan
nudi cdy cho thay nong do NAA va IBA khac
nhau c6 anh hudng rd rét dén kha ning ra ré
ctia cdy hoan ngoc tring.

Bing 4. Anh hwéng ciia chat PHST dén kha ning ra ré in vitro

CTIN Chat DHST (mg/l) Tilgchdi Chidudaird  S6rE o i
NAA IBA  raré(%) TB(ecm)  TB/chdi (r)
PC i . 25.56° 0.73° 051" ¥
RR, 02 03 75,56° 3,07° 2,17 T
RR; 03 0.2 81,117 327° 2,61° T
RR, 0.5 - 98,89" 4,07 5,72° et
RR; : 0.5 87,781 3,421 4,56 —rr

Ghi chu: Trong cung mot cot, cdc chir cdi khdc nhau thé hién sy khac nhau ¢ muc y nghia 0=0,05; (+):
re ngan, mdp, it long hit; (++): ré mdnh, ngan, it long hut; (+++): ré mdp, ngan, nhiéu long hut; (++++):

ré dai, mdp, nhiéu long hut.
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Trong nudi cﬁy mé té bao thuc vat, hau hét
cac chdi in vitro khong thé tu tong hop auxin
nhu cdy con ngoai ty nhién nén viéc bd sung
auxin phu hop giup tao ré cho cdy 1a rat can
thiét. Trong nghién ctru nay st dung 2 loai
auxin 1a NAA va IBA riéng ré& va két hop voi
nhau. Két qua thu duoc tir Bang 4 cho thdy bd

Hinh 1. Cay hoan ngoc tring nhén gidng in v:tro

sung chat PHST cho su khac biét rd rét so véi
cong thire d6i chimg. B6 sung NAA va IBA tir
0,2 - 0,5 mg/1 gitp ich cho viéc hinh thanh ré &
cac chdi in vitro. Trong d6, & cong thic RR3
bd sung 0,5 mg/l NAA cho két qua tot nhit véi
s6 ré trung binh/chdi dat 5,72 1&, chiéu dai ré
trung binh 1a 4,07 cm (Hinh 1c).
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(a) Choi hoan ngoc trdng ndy mam trén méi trirong nudi cdy khéi dau sau 4 tudn;
b) Choi cdy hoan ngoc trdng trén méi trurong N3 sau 6 tudn;
¢) Ré cdy hodn ngoc tring phat trién trén méi truong RRs sau 6 tudn;
d) Cdy hoan ngoc trdng trén gid thé RB; sau 4 tuan.

3.4. Két qua huin luyén va ra ngéi

Céc cay con in vitro hoan chinh dugc dua ra
nha ludi huin luyén trong thoi gian 10 ngay dé
tao diéu kién cho cay con lam quen dan véi tu
dudng va thich nghi voi cac diéu kién bén
ngoai phong thi nghiém. Sau khi huén luyén,
cay con du tiéu chuan duoc rira sach thach va
trong vao gia thé tai vuon wom. O giai doan
dau ra ngdi, thanh phin rudt bau 1a yéu té

quyét dinh stc sdng va su phat trién cua cay
con. Gia thé tbt s& giup cung cp du nudc, chat
dinh dudng dong thoi du d6 thong thoang
khong 1am thdi 1& cdy con. Trong thi nghiém
nay, thanh phan rudt bau trong cdy con hoan
ngoc tring in vitro duge bd tri véi 5 cong thirc.
Sau 4 tudn trong, cac chi tiéu dé danh gid ti 16
song va su sinh trudng cua cay con duoc théng
ké va tong hop ¢ Bang 5.
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Bang 5. Anh huéng ciia thanh phén rudt biu dén kha ning sdng, sinh truéng
ciy hoan ngoc tring in vitro

. A FUREEY Ti 1€ son Chiéu cao ca Chat lwgn
CTTN Thanh phin rut biu ) g TB (om y ety oo g
RB, 100% dt tang B 76,67 2,38° +
RB; 25% cat vang - 75% dt tang B 91,11b 3,42¢ ++
RB; 50% cat vang — 50% dit ting B 98,89 4,27 -+
RB, 75% cat vang — 25% dét tang B 85,564 3,020 ++
RB:s 100% cat vang 46,67° 2,734 +

Ghi chu: Trong cung mot cot, cdc chir cdi khdc nhau thé hién sy khac nhau ¢ muc y nghia 0=0,05; (+):

cdy phat trién kém, ld nhat mau; (++): cdy phdt trién cham, ld xanh tot; (+++): cdy phdt trién nhanh, ld

xanh tot.

Két qua thu duoc & Bang 5 cho thdy, ¢ cong
thirc RB1 (100% dit ting B — loai dat giau
dinh dudng nhung c6 do xop va kha ning thoat
nude kém) ti 18 séng khong cao (76,67%), cy
kém phat trién, thdn cdy manh. O cong thiic
RB5 (100% cat vang) khong c6 kha nang gilr
nude va cac chat dinh dudng nén ciy mét nudc
va ti 18 cay chét cao, cay kém phat trién. Gia thé
gdm 50% cat vang va 50% dat tang B (RB3) la
thich hop nhét cho ti 18 ciy sdng 98,89%, chiéu
cao cdy trung binh 4,27 cm, cay c6 chat luong tot
(Hinh 1d). Sau 4 tudn nudi cdy ban dau, cay song
duoc chuyén ra dit trong san xuét.

4. KET LUAN

- Choi banh té hoan ngoc tring sau khi rira
sach bang nudc xa phong loang, khir trung diét
nam va vi khuan bang dung dich HgCI2 0,1%
trong thoi gian 9 phut, nudi trén modi trudng
MS bd sung 0,3 mg/l BAP, 20 g/l sucrose, 6,5
g/l agar cho ti 16 miu sach tai sinh chdi la
86,67% sau 4 tuan nudi cdy khoi dong.

- Mbi truong nhan nhanh chdi hoan ngoc
tréng 1a MS bd sung 0,7 mg/l BAP, 0,3 mg/l
kinentin, 30 g/l sucrose, 6,5 g/l agar cho hé sb
nhan chdi 5,33 lan/chu ky nhan (4 tuan), ti 18
chdi hitu hidu dat 96,3%.

- Mbi truong nudi cdy kich thich chdi hoan
ngoc tring ra r&: MS bd sung 0,5 mg/l NAA,
20 g/l sucrose va 6 g/l agar cho ti 1& chdi ra ré
dat 98,89%, sb ré trung binh dat 5,72 ré/cay va
chiéu dai ré trung binh dat 4,07 cm.

- Cay hoan ngoc trang nudi cdy in vitro hoan
chinh duoc huan luyén 10 ngay trong nha ludi
cho thich nghi dan véi diéu kién ty nhién, cay
duogc trong trén gia thé 50% cat vang — 50%

dat tang B dat ti 18 sdng 98,89%, chiéu cao ciy
trung binh dat 4,27 cm sau 4 tuan.
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MICROPROPAGATION OF Pseuderanthemum palatiferum (Nees) Radlk.

Nguyen Thi Huyen, Doan Thi Thu Huong, Trieu Thi Tham, Nguyen Van Viet

Vietnam National Universitry of Forestry

ABSTRACT

Procedure for micropropagation Pseuderanthemum palatiferum (Nees) Radlk has developed. The results
showed that the most suitable method for apex meristem surface sterilization was soaked in 0.1% HgCl, for 9
minutes (the regeneration percentage archived 86.67% after 4 weeks of culturing. MS basal medium
supplemented with 0.7 mg/l BAP, 0.3 mg/l kinetin, 30 g/l sucrose was the most effective medium for
multi-shoot regeneration (5.33 shoots/explant and the percentage of potential shoots was 96.3%). 98.89% of
shoots have rooted on MS medium containing 0.5 mg/l NAA, 20 g/l sucrose and 6 g/l agar. The average roots
were 5.72 roots/shoot and the average length of roots was 4.07 cm after 4 weeks of culturing. The survival rate
archived at 98.89% after 4 weeks of ex-vitro acclimating and transplanting to pots of 50% sand, 50% B layer
soil. The plantlets grew and developed well with an average height of 4.27 cm.

Keywords: in vitro, MS medium, multi-shoot, Pseuderanthemum palatiferum (Nees) Radlk, roots.
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