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TOM TAT

Lan Thach Hoc Tia (Dendrobium officinate Kimura et Migo) 1a mét loai phong lan cho hoa dep
va ¢6 nhiéu duoc chat quan trong (chrysotoxene, erianin, confusarin, polysaccharide, alkaloid...)
trong viéc chong ung thu, chéng 130 hoa, tang cuong mién dich va giin mach mau; do do, ching dugc
sir dung lam thudc trong y hoc ¢d truyén & nhidu nuéc chau A. Trong nhitng nim gan déy, dién tich
trong nhan tao lan Thach Hoc Tia tai Trung Qudc hon 4000 hecta va gia ban trén thi truong 1 kg than
kho khoang 80.000 NDT (khoang 261.525.676 vnd). Hi¢n nay, chat lugng cay giong dong vai trd
quan trong cho sy sinh truéng va phat trién tlep theo ¢ giai doan vuon wom. Nghién ciru nay duoc
thuc hién nham danh gia tac dong ciia mot s6 yeu t6 1én chét luong cay gidng trong nudi cay in vitro
cling nhu sinh trudng va phat trién tlep theo ¢ giai doan vuon uom. Két qua cho thay, moi truong SH
thich hop cho qua trinh sinh trudng ch01 in vitro vé cac chi tiéu theo ddi sau 90 ngay nudi cay. Trong
qué trinh nhan nhanh chéi, két qua tot nhat thu dugc 4,53 chdi/méau trén moi truong SH ¢6 b6 sung 2
mg/L BA, 30 g/L sucrose, 9 g/L agar, 1 g/L than hoat tinh. Mdi truong SH ¢ bd sung 1,0 mg/L NAA,
30 g/L sucrose, 9 g/L agar va 1,0 g/L than hoat tinh Kkét hop v6i diéu kién nudi cay thoang khi thich
hop dé tao cay hoan chinh véi chiéu cao cay 5,73 cm, s6 1é (4,77 re/cay) chiéu dai ré (5,00 ré/cay),
khoi lugng tuoi (3,36 g/cay), khobi luwong kho (0,31 g/cay), tong chlorophyll (SPAD) (45,76
nmol/cmz) Cay con thu dugc trong diéu kién thoang khi cho ty 1¢ song sot 100% va kha nang sinh
truong tot nhat ngoai vuon wom trén gia thé 50% vo thong két hop véi 50% dén mut sau 12 théang
trong nha kinh.

Tir kKhéa: chdt lwong cdy giong, gid thé, lan Thach Hoc Tia, méi trwong SH, nudi cdy thodng khi.

DAT VAN BE

Lan Thach Hoc Tia (Dendrobium officinate
Kimura et Migo) khong chi 1a mét loai phong lan
cho hoa dep ma con la mot loai thao dugc véi
nhidu hoat chit quan trong (chrysotoxene,
erianin, confusarin, polysaccharide, alkaloid) c6
vai trd quan trong trong viéc chdng ung thu,

chdng l3o hoa, ting cudong mién dich va gidn
mach mau. Do d6, gia ban trén thi truong 1 kg
than kho cua lan Thach Hoc Tia khoang 80.000
NDT (khoang 261.525.676 dong (Zhu et al.,
2010; Yao et al., 2012; Chu et al., 2014). Trudc
nhitng ndm 1990, lan Thach Hoc Tia chu yéu
dugc thu hai trong tw nhién dé phuc vu cho nganh
y hoc ¢6 truyén ciia Trung Qudc (Marilyn, 2015).

321



Hién nay, moi truong song ty nhién cua lan
Thach Hoc Tia phan 16n da bi pha hiy do bién
d6i khi hau va quan thé cta ching dang bi suy
giam do khai thac qua muc cta con nguoi va ty
1¢ tai sinh ty nhién thap (Qian et al.,2014). Dya
vao diéu tra thyc dia,  udc tinh s6 lugng quan the
hoang da di giam xudng con dudi 50% trong gan
10 ndm (Dake et al., 2013). Trong nhitng nam
gan day, dién tich trong lan Thach Hoc Tia trong
diéu kién nhén tao tai Trung Qudc hon 4000 ha
va huéng dan trong theo “thyrc hanh nong nghiép
t6t” (Marilyn, 2015). Cac nghién ctru khao sat vé
anh hudng cua chat diéu hoa sinh trudng, cac hop
chat bo sung (nudc dira, khoai tay, chudi, tao) va
moét s6 loai moi truong nuoi cay nhu: MS, 2MS,

VW, RE, B5, Hyponex da dugc khao sat bdi mot
sO nghién ctru trong va ngoai nudc dé danh gia
kha ning sinh truéng va phét trién in vitro trén
dbi tuong nay (Nguyén Thi Son er al., 2014;
Chen et al., 2014). Tuy nhién, kha ning song sot
cling nhu qua trinh sinh truong ¢ giai doan vuon
uom phu thudc rat 1on vao viéc chuén hoéa chit
luong cdy gidng trong nudi cay in vitro. Chinh vi
vay, nghién ctru nay dugc thyc hién nhim chuan
hoa mot sb yéu td can thiét dé nang cao ty 1¢ song
sot cling nhu sinh trudng va phat trién tiép trong
diéu kién nudi trong nhan tao.

VAT LIEU VA PHUONG PHAP

Ngu6én mau

Chéi non in vitro ¢6 chiéu cao 2,0 — 3,0 cm
ctia cdy lan Thach Hoc Tia hién c6 tai phong Sinh
hoc phan tir va Chon tao giéng cdy trong (Vién
Nghién ctru Khoa hoc Tay Nguyén) dugc st
dung lam ngudn vat lidu cho tit ca cac thi
nghiém.

Nip ddy thoang khi

Tai nylon chiu nhiét dugc duc 16 tron véi
duong kinh 16 1,0 cm, sau d6 dugc gén mang
Millipore (Millipore Ltd., Nhat Ban) duong kinh
2,5 cm, kich thuée 16 ciia mang 0,5 pm dugce sir
dung 1am nép day trong nudi cay thoang khi.
Gia thé

Dén mit c6 dang hinh sgi ctia than va ré cay
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Vii Quéc Luan et al.

duong xi (Cybolium barometz). Vo6 than kho cua
cdy thong nhwa 2 14 (Pinus latteri) duge cit vun
co kich thudce 0,5 - 1 cm. Sau d6, dén mut va vo
thong kho dugc ngam trong nudce voi trong 5 - 7
ngay dé loai bo chét chat, nhya va cac loai nAm
khuan gay bénh cho cay lan duoc str dung lam
gi4 thé cho nghién ctru nay.
Mai trudng nubi ciy

Moi truong st dung trong nghién nay la Ya
MS, Y2 MS, MS (Murashige, Skoog, 1962) va "4
SH, 2 SH, SH (Schenk, Hildebrandt, 1972) c6
thanh phan khoang da lugng thay d6i nham tim
ra moi truong thich hop cho qua trinh sinh trudng
chdi lan Thach Hoc Tia trong nudi cy in vitro.

Piéu ki¢n nubi ciy

Piéu kién in vitro: Thi nghiém dugc thuc
hién trong diéu kién phong nuéi c6 d6 am 50 -
60%, nhi¢t d6 25 + 2°C, st dung bong deén huynh
quang, thoi gian chiéu sang 16 gio/ngay véi
cuong do chiéu sang tir 2.500 - 3.000 lux.

Piéu kién ex vitro: Ciy con duogc trong
trong vuon wom voi nhiét do 18 - 25°C, do am
trung binh khoang 70 - 75% véi anh sang tu
nhién ¢ che sang 40% bang ludi den, pH cua
gia thé trong cay khoang 6,5.

B6 tri thi nghi¢m

Anh hwéng ciia moi trwong khodng khac nhau
Ién sy sinh truwong choi lan Thach Hoc Tia

Chéi non ¢6 chiéu cao 2,0 cm duoc céy trén
moai truong khoang khac nhau nhu % SH, %2 SH,
SH, ¥ MS, s MS, MS ¢6 bd sung 0,5 mg/L. BA,
0,5 mg/L NAA, 30 g/L duong, 9,0 g/L agar va
1,0 g/L than hoat tinh, pH=5,8. Sau 90 ngay nuoi
cdy, cac chi tiéu theo ddi dwoc ghi nhan: sb
chdi/mau, chiéu cao chdi (cm), khdi lugng twoi
(g), khoi lugng khé (g), chi s6 SPAD (nmol/cm?,
dugc do bang may SPAD 502).

Anh hwong ciia BA, Kin va TDZ lén qud trinh
nhdn nhanh chéi lan Thach Hoc Tia

Chéi non ¢6 chiéu cao 2,0 cm duoc céy trén
mdi truong SH ¢6 bd sung BA, Kin va TDZ ¢
cac néng d6 khac nhau (0,0; 0,5; 1,0; 2,0; 3,0
mg/L), 30 g/L duong, 9 g/L agar va 1 g/L than
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hoat tinh, pH = 5,8 trudc khi dugc hap khir tring
& 121°C trong 30 phut. Sau 90 ngay nudi ciy, cac
chi tiéu theo doi dugc ghi nhén: s6 chdi/mau,
chidu cao chdi (cm), khéi lugng twoi (g), khdi
lwong kho (g), chi s6 SPAD (nmol/cm?).

Anh hwing ciia NAA, IBA va két hop vdi diéu
kién nudi cdy thoang khi lén qua trinh tao cdy
lan Thach Héc Tia hoan chinh

Chéi non ¢6 chiéu cao 3,0 cm duoc céy trén
moi truong SH co bd sung NAA (0,0; 0,5; 1,0;
2,0 mg/L) hoac IBA (0,0; 0,5; 1,0; 2,0 mg/L), 30
g/L sucrose, 9 g/L agar va 1 g/L than hoat tinh,
pH = 5.8. Sau dé, 5 binh ctia mdi ndng d6 IBA
va NAA dugc thay nip day c6 gan mang thoang
khi. Sau 90 ngay nuéi cdy, tién hanh ghi nhan cac
chi tiéu: chiéu cao ciy (cm), sd ré/cdy, khoi
luong tuoi (g), khoi lugng khé (g), chi s6 SPAD
(nmol/cm?).

Anh hwéng ciia cdy giong va gid thé lén kha
nang sinh truéng ¢ giai doan vwon wom

Cay con c6 chiéu cao trung binh 5 - 6 cm cta
2 diéu kién nudi cdy thoang khi va khong thoang
khi duoc tréng trén 3 loai gia thé 1,2 va 3 (1:
100% vo thong, 2: 100% don mut, 3: 50% dén
mut + 50% vo thong. Sau 12 thang thu nhén cac
chi tiéu theo dai: ty 18 sdng sot (%), s6 chdi moi
hinh thanh, khéi lugng twoi, hinh thi choi.
Xir Iy s6 liéu

Thi nghiém dugc b tri theo kiéu hoan toan
ngiu nhién, 3 14n lap lai, mdi nghiém thirc xir ly
5 binh voi 5 chdi/binh. Thi nghiém ngoai vuon
wom duoc thyc hién trén mdi loai gia thé 10 chau
v6i 5 cay/chau. SO liéu duoc xir 1y bang phan
mém phan tich théng ké SAS 9.1 theo phuong
phép Ducan test voi o = 0,05.

KET QUA

Anh huéng ciia méi treong khoang khac nhau
1én su sinh trwéng choi lan Thach Hoc Tia

Viéc xac dinh dugc modi truong nudi ce”iy
thich hop cho qua trinh sinh truéng va phat trién
chdi lan Thach Hoc Tia 1a mot vat dé can duogc
khao sat trong sudt qué trinh nudi cdy in vitro.

Trén cac mdi truong co chira cac thanh phan
mubi khoang da lugng khac nhau da anh huong
1&€n qua trinh sinh chdi lan Thach Hoc Tia rd rét
(Bang 1). Két qua thu nhan sau 90 ngay nudi cay,
mdi trudng c6 thanh phan khoang da lugng thap
nhu %4 MS va Y4 SH khong thich hop cho qua
trinh sinh trudng va phat trién ctia choi lan Thach
Hoc Tia voi hinh thai chdi phat trién coi coc, than
gdy va thip, 14 ngin (Bang 1, Hinh 1a). Viéc st
dung méi truong c¢6 ham lugng khoang thip
(VW, KC, % MS, %> MS) chi thich hop véi giai
doan gieo hat cling nhu nhin nhanh PLB
(Protocorm like body) (Shadang et al., 2007,
Nguyén Thi Son et al., 2014; Advina et al.,
2014). Trong khi d6, cac chi tiéu theo doi trén
moi truong 2 MS khong c6 su khac biét nhiéu so
véi moi truong ¥4 MS va Y4 SH, tuy nhién, trén
mdi trudng ¥ SH cho thiy sy khac biét vé hinh
thai chdi twong d6i 16 rét nhu than map, 14 dai
(Bang 1, Hinh 1a). Két qua thu duogc trén moi
truong MS va SH cho thay cac chi tiéu theo doi
déu vuot troi so véi 4 moi truong da dugc khao
sat (“a MS, ¥4 SH, 2 MS, .SH) (Bang 1).

S6 choi hinh thanh, chiéu cao chdi ciing nhur
tong chlorophyll khong co su khac biét dang ké
trén 2 moéi truong MS va SH, tuy nhién, 2 chi
tiéu vé khéi lugng tuoi va kho di co sy khac biét
va dat cao nhit trén moi truong SH (Bang 1,
Hinh la), diéu nay, qua trinh sinh truong va phat
trién cia lan Thach Hoc Tia cdn méi truong giau
khoang va vitamin. Mbi truong MS ¢6 bd sung
10% nude dira va 60 g/L chudi chin 1a thich hop
cho qué trinh nhan nhanh cym chdi lan Thach
Hoc Tia (Li et al., 2012; Nguyén Thi Son et al.,
2014) va nhan nhanh cum chdi lan 1am thudc
Dendrobium nobile Lindl cling thu dugc trén
moi truong MS (Vi Ngoc Lan et al., 2013). Két
qua nghién ctru vé nhan giéng trén d6i tuong lan
Hai (Paphiopedilum sp.), lan Gia Hac
(Dendrobium sp.) cho thay, méi truong SH 1a
thich hop cho qua trinh sinh trudng va phat trién
in vitro (Vi Quéc Luaneral.,2012,2013, 2014,
2015) va trén d6i tugng lan Kim Tuyén
(Anoectochilus setaceus Blume) nudi ciy in
vitro ciing cho két qua tot nhit trén moi truong
SH (b6 Manh Cuong et al., 2015; Vii Quc
Luan et al., 2015, 2017). Thanh phan khoang va
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vitamin trong méi truong SH phu hop v6i qua
trinh nhan giéng va tich lity hoat chat trén nhiéu
cay duoc li€u nhu sam My, sam Han Quoc va
sam Ngoc Linh (Sijun, Daniel, 2006; Duong
Téan Nhut et al., 2010; Kim et al., 2019). Tu
nhing két qua da dugc cong bd cho thiy, moi
truong SH c6 chira ham lugng vitamin cao hon
so v&i moi truong MS nhu acid nicotinic cao 2,5

Vii Quéc Luan et al.

lan, myo-inositol cao gap 10 lan va thiamine
HCl cao gap 50 lan, diéu nay chimng t6 lan Thach
Hoc Tia 1a mét cdy dugc liéu nén can nhiéu
vitamin dé phuc vu cho qué trinh sinh truéng
cing nhu tong hop cac hop chét thu cap (Vi
Qudc Luén ef al., 2012). Nhu vay, moi trudong
SH 1a t6t nhét cho sy sinh truong va phat trién
ctia chdi lan Thach Hoc Tia nudi cdy in vitro.

Bang 1. Anh huwéng clia méi trwerng khoang khac nhau 1én qua trinh sinh trwéng chdi lan Thach Héc Tia trong

nudi cay in vitro.

Moi S6 Chiéu  Khoi Khéi Téng Hinh thai choi

trwodng  choi/ cao choi Ilwong lwong chlorophyll

nudi mau (cm) twoi/cum khé/cum (nmol/cm?)

cay (9) (9)

Y SH 1,56 3,50¢ 1,93¢ 0,14¢ 39,397 Choi thép, than map,
4 ngan

% SH 2,53b 4,00 2,46° 0,20v¢ 40,42b¢ Chéi cao trung binh,
than map, la dai

SH 3,302 4,552 3,062 0,242 41,802 Chéi cao, than map, la
dai

s MS 1,10¢d 2,934 1,10 0,07¢ 37,584 Chéi thap, than gay, 1a
ngan

Y2 MS 1,50¢ 3,63° 2,309 0,19¢ 38,89¢ Chf‘)i cao, thadn map, la
ngan

MS 3,152 4,502 2,70° 0,21 41,0020 Chéi cao, than map, la
dai

CV% 6,28 3,08 3,81 4,81 1,60

Chu thich: *: Nhirng chir cai khac nhau (a, b, c...
= 0,05 trong Duncan'’s test.

Anh huéng ciia cytokinin 1én qua trinh nhan
nhanh ché6i lan Thach Hgc Tia trong nuéi cay
in vitro

Céc chi tiéu vé sinh truong va nhan nhanh
chdi lan Thach Hoc Tia duoc khéo sat trén 3 loai
cytokinin (BA, Kin, TDZ) & cac ndng do khac
nhau (0 - 3 mg/L) thu dugc sau 90 ngay nudi cay
cho théy, s6 chdi méi hinh thanh c6 su khac biét
so voi dbi chung va dat cao nhat tir (4,43 - 4,73
chdi/miu) ¢ nong do (2 - 3 mg/L BA, TDZ)
(Bang 2). Tuy nhién, vé mit hinh thai chdi va cac
chi tiéu theo ddi co sy khac biét dang ké, choi
sinh truong trén moi truong ¢ bd sung 2 mg/L
BA cho thdy sy phét trién can d6i vé hinh thai
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) trong cling mét cot bidu dién sw khac nhau cé y nghia véi a

chdi va hinh thanh chdi méi cao (4,53 chdi/mau),
khdi lugng twoi va khé va ham lugng chlorophyll
cao nhat (3,72g; 0,31g, 44,20 nmol/cm?, twrong
mg) (Hinh 1b). Két qua trong nghién ctru nay
cho thay hé sd nhan chdi thap hon 1,53 lan, tuy
nhién, vé chiéu cao chdi lai cho két qua cao hon
1,18 lan so véi két qua trong nghién ctru cua
Chen va dong tac gia (2014). Diéu nay cho thay,
c6 mot mdi quan h¢ vé chiéu cao chdi va hé s6
nhan chdi, hé sé nhan chdi nhiéu thi chiu cao
giam va nguoc lai. Chen va dong tac gia (2014)
cho rang, méi truong %4 MS cé bd sung 2 mg/L
BA; 0,1 mg/L NAA, 100 g/L dich chiét khoai tay
cho hé s6 nhan chdi cao nhét va dong thoi 1a moi
truong tot cho qué trinh sinh truong va tao cay
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hoan chinh trén gidng lan Thach Hoc Tia. Trén
gidng lan Dendrobium wangliangii, mdi truong
¢6 bo sung 2 mg/L BA cho hé s6 nhan chdi (5,57
chdi/mau), trong khi dé, trén moi truong co sy
két hop 2 mg/L BA; 0,1 mg/L NAA; 100 ml/L
dich chiét chubi cho h¢ s6 nhan chdi cao dat 7,71
chdi/miu va su két hop nay ciing tao ra nhimg
cdy con ctng cap voi 14 va chdi xanh khoe manh
hon (Zhao ez al., 2013). BA la mot chat diéu hoa
dugc sir dung phd bién trong qua trinh kich thich
sinh truong va nhan nhanh chdi trong nudi cay
mo in vitro. Tuy nhién, mdi loai thuc vat khac
nhau c6 su dap uing véi BA khac nhau. Nghién
clru clia Pant va Thapa (2012) ciing cho thay hé
s6 nhan chdi cao thu dugc trén moi trudng MS
¢6 bd sung 1,5 mg/L BA cho hé sb nhan chdi cao
(4,5 choi/miu) trén gidong lan Long Tu
(Dendrobium primulinum Lindl) sau 5 tudn nudi
cdy va trén gidng lan Hoang Thao Sap
(Dendrobium crepidatum) hé s6 nhan chdi cao
nhit (6,8 chdi/miu) & noéng do BA thip 0,5 mg/L
va c6 xu huéng giam dan khi ting nong do 3
mg/L BA chi con (1,8 chdi/mau) (Nguyén Vin
Két, Nguyén Van Vinh, 2010).

Két qua trén moi trudng c6 bo sung Kin cho
thdy, sy sinh truong, phat trién ciia chdi lan
Thach Hoc Tia c¢6 sy khac biét & cac ndng do
khac nhau, khi ndng d6 Kin ting dan dén hé s6
nhan chdi ting va dat cao nhit (4,03 chdi/mau)
thu duoc trén méi trudng co bd sung 3,0 mg/Kin
(Hinh I¢), tuy nhién, gia tri SPAD lai cho két qua
giam dan khi nong do Kin ting (Bang 2). Trén
giong lan Dzmorphorchzs lowii, khi cay mau theo
chiéu ngang trén mo1 trudng c6 bd sung 2,0 mg/L
Kin cho hé sb nhan chdi cao (5,05 chdi/mau)
(Juddy, Jualang, 2016). Martin va dong tac gia
(2005) két qua cho s6 lwong chdi Dendrobium lai
cao nhit (5,4 chdi/mau) thu dugc trén moi truong
bd sung 1,5 mg/L Kin. Riéng vé chi tiéu chiéu
cao chdi cho thay, khi ting nong do Kin thi chiéu
cao chdi ting va dat cao nhat (5,7 cm) & ndng do
2 mg/L Kin (Bang 2). Kabir va ddng tac gia
(2013) ciing cho thay Kin c6 tac dung tot 1én kha
ning kéo dai chdi & giéng lan Kim Dig¢p
(Dendrobium fimbriatum Hook) trén moi truong
MS ¢6 bd sung 1,0 mg/L Kin, 2,0 mg/L NAA véi
chiéu cao choi trung binh 6,34 cm. Asghar va

dong tac gia (2011) ciing cho thdy Kin c6 kha
ning kich thich kéo dai chdi lan Dendrobium
nobile trén moi trudong c6 bd sung 1,5 mg/l Kin
dat 4,19 cm. Nghién ctru cua Ersan va dong tac
gia (2013) cho thay, chdi lan Orchis coriophora
sinh trudng va phat trién manh nhat khi bo sung
& nong do thap 0,5 mg/L Kin va giam dan khi
tang 1én 2,0 mg/L. Theo Abassi va déng tac gia
(2013) cho rang, sy nhan nhanh chdi phu thugce
chu yéu vao so luong chdi va 14 trén mdi mau
cay. Trong nghién ciu nay, Kin c6 tac dong
manh m& dén sy phat trién cua 14 va kéo dai chdi.

Trong khi d6, TDZ 1a chat diéu hoa sinh
trudng thyc vat vira mang hoat tinh cytokinin 1an
auxin, do d6, chung dugc sir dung nhiéu trong
nudi céy moé té bao thuc vét noi chung va nudi
cay lan néi riéng (Mok et al., 1982; Guo et al.,
2011). Trén mdi truong c6 bd sung TDZ cho
thiy, hé s6 nhan chdi tang khi nong d6 TDZ ting
va dat cao nhét (4,73 choi/mau) ¢ nghiém thirc
¢6 bo sung 3,0 mg/L. Tuy nhién, cac chi tiéu theo
ddi nhu: chiéu cao chdi, khdi lugng tuoi, khdi
luong khé va ham luong chlorophyll téng c6 xu
hudng giam dan khi ndng do TDZ tang (Bang 2;
Hinh 1d). Diéu nay cho thiy, TDZ c6 tac dong
manh 1én qua trinh hinh thanh chéi bén, tuy
nhién, & nong d6 cao lai giy nén nhiing hién
tuong bat thuong vé hinh thai chdi nhu chdi
ngin, thin map, 14 ngin. Trong khi d6, khi
nghién ctru anh hudng ciia TDZ trén mot s6
gidng lan Dendrobium lai cho thiy mdi gidng lan
c6 mot ngudng tdi wu khac nhau. Trong nghién
ctru ciia Nguyén Thanh Tung va dong tac gia
(2010) trén giong lan Hoang Thao Than Giy
(Dendrobium aduncum) khi ting nong d6 TDZ
(0,5 — 1,5 mg/L) thi h¢ s6 nhan chdi tang theo va
dat cao nhét 4,79 chdi/mau va hé sb nhan chdi
giam xudng khi bo sung & ndng d6 2,5 mg/L
TDZ chi con 2,75 chdi/méau. Paromik va dong tac
gia (2014) ciing sir dung TDZ trong nhan gidng
in vitro trén giéng lan Hoang Thao (Dendrobium
nobile), két qua cho théy, trén moi truong co )
sung 1,5 mg/L TDZ thich hop tao PLB; khi tang
néng d6 TDZ Ién 2 mg/L thi han ché su hinh
thanh  chdi. Trong nghién ctu cua
Sujjaritthurakarn va Kanchanapoom (2011) cling
cho thdy anh hudng ciia ndng d6 TDZ cao lén
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qué trinh phat sinh PLBs trén giéng lan
Dendrobium Dwarf , két qua thu dugc trén moi
truong ¢ bod sung 4,0 mg/L TDZ cho ty 1& phat
sinh PLB cao nhit 86,4% véi 3,6 PLB/mau va
giam xuong khi bd sung 4,95 mg/L TDZ (25,6%;
3,6 PLB/mau) sau 9 tuan nudi ciy. Tuy nhién,
trén mot s gidng lan Dendrobium cho hé sb
nhan gidng cao khi b sung TDZ ¢ nong d6 TDZ
thap va giam dan khi ndng d6 cao va tao ra nhiing
dang hinh thai bt thuong. Trén gidng lan Hoang
Thao Sap (Dendrobium crepidatum) hé s6 nhan
chdi cao nhit (5,2 ch01/mau) 0 no6ng d6 0,5 mg/L
TDZ va c6 xu hudng giam dan khi ting nén do 3

Vii Quéc Luan et al.

mg/L TDZ chi con (1,9 chdi/miu) (Nguyén Vin
Két, Nguyén Vin Vinh, 2010). Nhin chung, TDZ
c6 tac dung tich cyc 1én kha nang tai sinh va nhan
nhanh chdi & nong do thap va thuong gay ra
nhimg hién tuong bét thudng vé& mit hinh thai ¢
nong do cao. Cac cytokinin BA, Kin, TDZ bd
sung vao moi truong nhan nhanh chdi lan déu c6
kha ning kich thich chdi tang truong. Trong do,
chdi lan Thach Hoc Tia in vitro sinh truong va
phat trién on dinh nhit ¢ nghiém thirc bé sung
2,0 mg/l BA v6i hé s6 nhan chdi (4,53 chdi/mau),
chiéu cao chéi (3,72 cm), khdi lwong tuoi (0,31
g) va gid tri SPAD (44,20 nmol/cm?).

Bang 2. Anh huéng clia BA, Kin va TDZ 1&n qua trinh nhan nhanh chdi lan Thach Hoc Tia nudi cy in vitro.

Chat diéu hoa S§6 _ Chieu  Khoi Khéi Téng Hinh thai choi
sinh trwéng choi/ma caochoi Iwong lwong chlorophyll
mg/L u (cm) twoi/cum khé/cum (nmol/cm?)
BA Kin TDZ ) (@)
0,0 1,53 3,93f 1,829 0,14 38,93 Choi cao, than gay, 14
ngan, xanh dam
0,5 3,30¢d 4,53cd 3,24bcd 0,27 41,78 Chéi cao trung binh, than
map, 14 dai, xanh ddm
1,0 4,10° 4,70° 3,52 0,302° 42,850 Chdi cao trung binh, than
map, 14 dai, xanh ddm
2,0 4,53 4,504 3,722 0,312 44,202 Chdi cao trung binh, than
map, 14 dai, xanh dam
3,0 4,432 3,33" 3,428be 0,2409ef 43,2920 Chéi cao trung binh, than
map, 14 dai, xanh ddm
0,5 2,56¢ 4,469 3,059 0,229 40,889 Chéi cao trung binh, than
map, 14 dai, xanh ddm
1,0 3,104 5,532 3,762 0,27 39,79¢f Qhéi cao trung binh, than
gay, la dai, xanh dém
2,0 3,60° 5,702 3,21bcde (3020 38,84fn Chdi cao, than gy, 14 dai,
xanh dam
3,0 4,030 4,90° 2,95% 0,249f 37,70" Chdi cao, than gy, la dai,
xanh dam
0,5 3,03 4,208 3,15¢de 0,25¢de 40,749% Chdi cao trung binh, than
map, 14 dai, xanh dam
1,0  4,00° 3,609 2,99¢e 0,22¢f 39,97¢ Chdi lun, than map, |4 dai,
xanh dam
2,0 4,60% 4,00f 2,84¢ 0,219 39,68° Chéi lun, than map, |4 dai,
xanh dam
3,0 4,73 3,25 2,30f 0,18" 38,059 Chéi Iun, than map, 1a
ngan, xanh dam
CV% 3,43 2,65 6,17 6,04 1,62

Chu thich: *: Nhirng chir cai khac nhau (a, b, c..
= 0,05 trong Duncan'’s test.
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Hinh 1. Anh hwéng cia mét sb yéu tb 1&n qua trinh sinh trwéng va phat trién lan Thach Héc Tia trong nudi ciy
in vitro. a. Anh hwéng ctia méi treéng nudi cdy; b. Anh hwéng cia BA; c. Anh hwéng cla Kin; d. Anh huwéng
ctia TDZ; e. Anh huéng cta IBA, NAA Ién qua trinh hinh thanh ré trong diéu nuéi cdy khong thoang khi; f. Anh
hwéng cla IBA, NAA 1&n qué trinh hinh thanh ré trong diéu nuéi cay thoang khi.
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Anh huéng ciia IBA, NAA va két hop voi diéu
ki¢n nudi ciy khong thoang khi va thoang khi
1én qua trinh hinh thanh ré ciy lan Thach Hgc
Tia trong nudi cy in vitro

Sy hinh thanh ré trén moi truong co bd sung
IBA, NAA va két hop véi d1eu kién nudi cay
thoang khi sau 90 ngay nuéi ciy dugc thé hién o
Bang 3. Sy hinh thanh ré& trén méi truong c6 bd
sung IBA va NAA c6 su khac biét 15 rét so voi dbi
chimg, tuy nhién, trong diéu kién nudi cay thoang
khi, ty 1¢ cam Umg tao ré 1a cao nhét (4,00 — 4,77
1é/cay) (Bang 3; Hinh 1f). Két qua ctia nghién ctru
nay cling phu hop v6i bao cdo cuia Hassankhah va
dong tac gia (2014) cho thay chiéu dai ¢, chat
luong ré va ty 1& % tao r¢ cao hon khi nuoi cay
trong diéu kién thoang khi trén cdy Oc Cho
(Juglans regia). Cac chi tiéu theo ddi nhu chiéu
cao cdy va trong lugng tuoi cho thiy trong diéu
kién nuoi cay khong thoang khi lai cao hon so véi
diéu kién nudi céy thoang khi (6,36/5,73 cm;
3,42/3,36 g, twong ng) (Bang 3, Hinh le). Diéu
nay cho thiy, cic cdy con dugc nudi trong cic
binh véi ndp day kin it bi tic dong boi yéu td bén
ngoai nhu nhiét d6, d6 am, do d6, sy tich ty nudc
trong cay nhiéu dan dén khéi luong twoi cao. Tuy
nhién, nhitng cay dugc nudi trong binh thoang khi
cho chiéu cao thap hon, khéi luong tuoi thip
nhung khéi lugng kho va ham lugng chlorophyll
lai cao hon déng ké, két qua nay cho thdy, ciy con
sinh truong trong cac binh c6 nip day thoang khi
da bi tic dong nhicu boi yéu to bén ngoai nhur
nhiét 4o, d6 4m trong va ngoai binh da dwoc théng
nhau, dan d&én cay con c0 thé thu nhan mot luong
16n CO; tr méi trudng bén ngoai phuc vu cho qua
trinh quang hop dan dén khéi lugng chét kho tiang.

Trong nghién ciru ciia Vii Qudc Ludn va dong
tac gia (2017) da cho thiy anh hudng cia thé tich
binh nudi cdy va két hop vai diéu kién thoang khi
da thiic day qua trinh sinh truong va phat trién cta
chdi lan Kim Tuyén in vitro vé chiéu cao chdi, sb
14, chiéu rong 14, khdi lwong tuoi, khd va ham
luong chlorophyll déu ting so véi dbi chung.
Majada va dong tac gia (2001) khi nudi cdy choi
hoa Cam Chuéng (Dianthus caryophyllus) trong
cac binh nudi cdy thoang khi cho thay cho thiy
chirc ning cta khi khong hoan thién hon so véi
nhiing cay dugc nudi trong binh nuoi day kin.
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Trong nghién ctru téi sinh ré va tao cdy hoan
chinh trén mét s6 giéng phong lan ciing cho thay 2
loai auxin duoc sir dung chil yéu 1a NAA, IBA va
ngudng t6i uu cho timg gibng phong lan 1a khac
nhau. Dake va dong tic gia (2013) cho thiy khi b
sung 0,5 Ing/L NAA cho kha ning hinh thanh ré cao
nhat cdy giéng lan Dendrobium wangliangii. Két
qué ndy cling phu hgp véi nghién ctru cia Nguyén
Thi Son va dong tac gia (2014) cho thiy & ndng do
0,5 mg/L NAA cho kha ning tao 1é tot nhét trén
giéng lan Thach Hoc Thiét Bi (Dendrobium
officinale Kimura et Migo). Nghién ctru cuia Priya va
dong tac gia (2013) ciing cho thay chdi tao ré ot trén
mdi truong 4MS ¢6 bd sung 0,5 mg/L NAA trén
giéng lan Denbium sonia, khi nong do ting 0,5 — 2
mg/L NAA di gdy tic ché hinh thanh r& va trén moi
truong c6 bd sung NAA cho hiéu qua tao r& hon so
khi bo sung IAA va IBA. Tuy nhién, trong nghién
cuu clia Nguyen Thanh Tung va dong tac gia (2010)
cho két quia tot nhét trén moi truong co bo sung 2,0
mg/L NAA dat 9,18 ré/cay véi chiéu dai ré 1,37 cm.

Trong khi d6, mot s0 tac gia lai cho thay cam
{mg tao ré trén mdt s6 giéng phong lan hiéu qua
hon khi sir dung IBA. Priyanka va dong tc gia
(2018) cho két qua ty 18 % cam ung tao ré trén
giéng lan Dendrobium nobile cao nhat dat 90%
trén moi truong ¢6 bd sung 1,0 mg/L IBA. Két qua
thu dugc ciing twong tu khi b sung 1 mg/L IBA
trén moi truong %MS cho chidu cao cdy tot nhat
(5,2 cm) véi s 1& (9,30 ré/cay) trén giéng lan
Dendrobium fimbriatum (Kabir et al., 2013). Khi
b6 sung ¢ nong d6 1,5 mg/L IBA dé cam (g tao
& trén giong lan Long Tu (Dendrobium
primulinum) cho két qua tao r& tot nhat 3,0 r&/cay
voi chiéu dai ré 1,3 cm (Pant, Thapa, 2012). Rao va
Barman (2014) cho thdy trén méi truong MS bo
sung 1,5 mg/L IBA cho kha ning hinh thanh r& i
da (6,84 ré/cy) v6i chiéu dai 1& 3,5 cm, trong khi
6, khi bo sung 2,2 mg/L NAA thi hiéu qua hinh
thanh ré thip hon (4,80 ré/cdy) va chiéu dai ré dat
1,46 cm trén giong lan Dendrobium chrysanthum.
Nhur vay, cam tmg tao ré trén giong lan Thach Hoc
Tia trong nghién ciru niy cho két qué t6t nhat trén
mbi truong c6 bo sung 1,0 mg/L NAA két hop véi
nap day thoang khi 14 thich hgp nhat nham tao diéu
kién cho cdy con quen dan véi diéu kién sinh
truong tiép theo giai doan vuron wom.
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Bang 3. Anh hudng ctia IBA, NAA va két hop voi diéu kién nudi cdy thoang khi 1én qua trinh hinh thanh ré cay
lan Thach Héc Tia nudi cay in vitro.

P o Khéi Khéi x
S:;e:a rséc;céy %7&2‘;“"‘" lwong  lwong Iﬁﬂﬂo hyll Hinh thai ca

y twoilcady kho/cay P 32' y
(cm) (cm) (@) (@) (nmol/cm?)

Chét diéu
pidéu hoa sinh
kién trwong
nudi cady (mglL)

IBA NAA

Cay lun, than
0,0 4,56" 2,00 1,55 2,50" 0,209 39,16f map, la ngén,
xanh dam
Cay cao, than
. 0,5 6,00¢ 3,17h 3,10" 3,05¢ 0,25¢ 40,56°f map, la dai,
t‘ﬁh‘fng xanh dam
z;\ing Chdi cao, than
1,0 6,362 3,359 3,87¢f 3,22¢d 0,274 39,50¢f map, la dai,
xanh dam
Cay cao, than
2,0 6,06 3,379 3,75 3,09¢ 0,25¢ 40,20¢f map, la dai,
xanh dam
Cay cao, than
0,5 6,13bc 3,53 3,269 3,184 0,274 39,96¢f map, la dai,
xanh dam
Khoéng Cay cao, than
thoang 1,0 6,230 3,75¢° 4,00° 3,372 0,28¢d 41,169% map, la dai,
khi xanh dam
Cay cao, than
2,0 6,362 3,87¢ 4,154 3,422 0,29bc 42,56°%4 map, la dai,
xanh dam
Cay lun, than
0,0 4,23k 2,339 2,00 2,09 0,199 42,40%d map, la ngén,
xanh dam
Cay lun, than
0,5 5,169 4,00° 4,25¢ 2,559 0,23f 43,430 map, la ngén,
Thoang xanh dam
khi Cay lun, than
1,0 4,86" 4,55P 4,53P 2,83 0,274 44 502 map, la dai,
xanh dam
Cay lun, than
2,0 4,70 4,500 4,57° 3,08¢ 0,29bc 43,330 map, la dai,
xanh dam
Cay cao, than
0,5 5,46 4,134 4,30° 3,06° 0,28¢d 42,434 map, la dai,
xanh dam
Cay cao, than
1,0 5,73¢ 4,772 5,002 3,36° 0,312 45,762 map, la dai,
xanh dam
Cay cao, than
2,0 5,55f 4,25¢ 4,872 3,25¢ 0,308b 45,852 map, la dai,
xanh dam

Thoang
khi

CV% 1,29 7,59 5,75 1,07 3,11 2,09

Chu thich: *: Nhivng chi¥ cai khac nhau (a, b, c...) trong cling mét cot bidu dién sw khac nhau cé y nghia véi a
= 0,05 trong Duncan'’s test.
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Anh hwéng ciia chit hrgng ciy gidng va gia
thé 1én kha nang sinh truéng & giai doan vuon
wom sau 12 thang

Anh huong cua chat lugng cay giéng (Hinh
2a) va gi4 thé 1én kha ning song sot clia cay con 6
giai doan vuon wom sau 12 thang dugc thé hién
qua bang 4. Cay con c6 nguon gbc tir nudi céy
khong thoang khi dugc trong trén 100% gia thé vo
thong cho ty 1¢ song s6t, s6 chdi méi va khi lugng
tuoi 1a thip nhit (65; 1; 4,53; tuong Umg), tuy
nhién, trong cling diéu klen cay con c6 ngudn goc
tir diéu kién thoang khi lai cho ty 1& séng sot, s6
chdi méi va khdi luong twoi cao hon (85; 1,2;
4,67; tuong ng) (Bang 4). Diéu nay cho thay, cy
con in vitro dugc nudi cay trén moi trudng khong
thoang khi c6 do am bao hoa dan dén chirc ning
clia ré va la chua kip thich nghi v6i nhimng thay
ddi dot ngot & diéu kién vuon wom, nén khi gap
diéu kién bét lgi nhu nhiét do cao, ¢ am khong
khi thap, cong voi gia the vé thong co kha nang
giit Am thap nén ty 18 song sot khong cao. Day la
nguyén nhan chinh dan dén cay con chét nhiéu do
mat cin bang nudc trong cAy.

Trén gia thé 100% dén mit va 50% don mat
+50% vo thong cho ty 1¢ song sot cao, dic biét,
cay con c6 ngudn gdc tir nudi cdy thoang khi cho
ty 18 sdng sot 100% sau 12 thang (Bang 4). Céc
chi tiéu sinh truéng va phat trién ciia ciy con cd
ngudn gdc tir nudi ciy thoang khi trén hdn hop
gia thé 50% don muat + 50% vo théng cho két qua
tot nhat voi ty 1¢ hinh thanh choi méi (1,64
chdi/cay) va khdi lugng tuoi (4,96 g/cay), két qua
nay cho cho thy, cdy con khi dugc nuéi cy
trong diéu kién thoang khi da duoc 1am quen véi
diéu kién khi hau bén ngoai, do do, chirc nang
hut nuée ctia € va chirc ning dong mo Kkhi khong
dé hoan thién, nén khi duara diéu kién nudi trong
ngoai Vuorn uom cay con tlep tuc sinh trudng va
phat trién ma khong can co6 mot giai doan dé
thich nghi (Hinh 2b).

Nu6i cay thoang khi da nang cao chat luong
cdy giéng thong qua sy trao doi khi qua mang
cling da duoc bao cao bai Vii Qudc Luan va dong
tac gia (2017) khi nghién ctru anh huong ctia dicu
kién thoang khi Ién qua trinh sinh trudng cua cay
lan Kim Tuyén cho thay, thé tich bich nylon cang
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nho thi sy thoat hoi nudc qua mang thoang khi
cang nhiéu. Lo va ddng tac gia (2010) ciing cho
thiy, sy thoat hoi nudc thong qua mang thoang
khi da lam kho mdi truong nudi cdy trong binh.
Trong nghién ctru anh huong cua gia thé lén kha
nang song s6t & giai doan vuron wom ciia mot sb
gidng lan cting cho thay, su két hop gitra cac gia
thé thuong tot hon khi st dung mot loai gia thé.
Nguyén Thanh Tung va dong tac gia (2010) khi
dua cdy con lan Hoang Thao Than Gay
(Dendrobium aduncum) ra thich nghi ¢ diéu kién
vuon wom cho thay, hdn hop gia thé réu nuéc va
dwong xi véi ty 1& 1:1 cho ty 1& séng sot 90%.
Baker va dong tac gia (2014) cing cho thay hén
hop gia thé gdm da tran chau, g0 vun, hat s6p va
da khoang (1:1:1:1) cho ty I¢ song sot 100% khi
dua ra cay con ra thich nghi trong nha kinh.
Trong nghién ctru cua Sunitibala va Rajkumar
(2009) cho thdy, ty 1& séng sot cao 90% khi
chuyén cdy con ra vuon wom trén hdn hop gach
va than véi ty 18 (2:1). Vijayakumar va dong tac
gia (2012) da cho thich nghi cdy con trong diéu
kién rAm mat trong cac chau nhya cho ty 1¢ song
sOt 95% trén gia thé than va gach. Rao va Barman
(2014) da thich nghi cAy con trong chau chira hon
hop gach, than va phan trin qué cho ty 1¢ song
sot 88%. Pant va Thapa (2012) di tién hanh thich
nghi cdy lan Long Tu (Dendrobium primulinum)
ra diéu kién vuon wvom trén hon hop chira vun so
dira va réu (2:1) cho ty 1& sdng sot gan 70%.
Ngoai ra, mot so tac gia cling sir dung cac loai
gi4 thé khic nhau dé thich nghi cay con ¢ giai
doan vuon vom. Trong nghién ctu cua Chu Thi
Ngoc My va dong tac gia (2016) cho théy, ty 18
song sot 100% khi str dung vo thong vun hoic
réu trén giéng lan Kiéu Tim (Dendrobium
amabile). Dang Thi Thim va dong tac gia (2018)
ciing cho thay gia thé dén cho ty 18 song cao nhat
(97,78%). Pham Minh Quang va dong tac gia
(2018) ciing nghién clru anh hudng cua cac gia
thé 1én kha ning séng sot cia cay lan Ning
(Dendrobium caesar). Két qua cho thdy, trén gia
thé vo dira ché nho cho ty 1¢ sdng sot cao nhat
88,86%. Nguyén Thi Tam va dong tac gia (2007)
khi trdng cdy con in vitro lan lai (Dendrobium
hybrid) trén gia thé réu ngoai va xo dira cho ty 18
song (57,89% - 67,67%). Nhu véy, két qua cua
nghién ctru nay cho thiy, ciy con dugc nudi cdy
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trong diéu kién thoang khi cho ty 1¢ song sot wom trén hon hop gid thé 50% don mat + 50%
100% va sinh truéng tiép theo ¢ giai doan vuon v thong la tot nhat sau 12 thang.

Bang 4. Anh hudng clia chét lwgng cay gibng va gia thé 1én kha nang sinh trwéng & giai doan vwén wom sau
12 thang.

Nguén géc cay Gia thé Tylé S6 chdil/cay Khéi lwong Hinh thai chéi
giong song sot twoi/cay
(%) (9)

Cay lun, than ém,
] . Vé thong 659" 1,00 4,53¢ l& ngan, xanh xanh

Cay giong c6 nguon nhat
goc twr dieu kién nudi Cay Iun, than ém
Eﬁ?/ khdong thoang Dén muat 8Q° 1,10¢ 4,75¢ 4 ngén, xanh nhat
50% vé théng + Cay lun, than ém,
50% dén mat 80° 1,30° 473 l4 ngén, xanh nhat
V4 théng 85° 1,209 4,679 Cay lun, than om,

) . l& ngén, xanh nhat
Cay giong c6 nguon

goc tw dieu kién nudi Dén mut 1002 1,50° 4,83°
cay thoang khi

Cay lun, than map,
& ngan, xanh dam
50% vo théng +

50% dén mat
CV% 9,50 7,15 8,98

Cay lun, than map,

1007 1,64° 4,96 4 ngén, xanh dam

Chu thich: *: Nhitng chir cai khac nhau (a, b, c...) trong cting mét c6t biéu dién sw khac nhau cé y nghia véi a
= 0,05 trong Duncan'’s test.

Khéng tgoéng khi

Hinh 2. Anh hudng cla cay giéng va gia thé 1&én kha nang sinh trwdng va phét trién & giai doan vuon wom. a.
Céy con dworc nubi cay trong dieu khdng thoang khi va thoang khi. b. Cay con sinh treéng trén 50% vo thong +
50% dén mut. ¢, d. Cay lan Thach Héc Tia né hoa va dau trai sau 12 thang tiép theo & diéu kién vwdn wom.
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KET LUAN

Maéi trudng SH ¢6 b sung 0,5 mg/L BA, 0,5
mg/L NAA, 30 g/L. duong, 9,0 g/L agar, 1,0 g/LL
than hoat tinh, pH = 5,8 1a thich hop cho su sinh
truong va phat trién ctia chdi lan Thach Hoc Tia
trong nudi cdy in vitro. Trong nghién ctru nhan
nhanh chdi, méi trudng SH ¢ bd sung 2,0 mg/L
BA cho hé s6 nhan chdi cao (4,53 chdi/mau),
chiéu cao chdi (3,72 cm), khéi lucmg tuoi (0,31

g) va gia tri SPAD (44,20 nmol/cm?). Tao cy
hoan chinh tt nhat thu dwoc trén moi truong SH
¢6 bd sung 1,0 mg/L NAA két hop voi nip day
thoang khi 1a thich hop nhét cho qua trinh thich
nghi clia cdy con ¢ giai doan vuon wom. Céy con
cd ngudn gdc tir nudi cly thoang khi cho ty 1¢
song sot 100% va sinh truong tot nhit trén hon
hop gia thé 50% don mit + 50% vo thong sau 12
thang.

Loi cam on: Tac gia xin chdn thanh cam on Vién
Nghién ciru Khoa hoc Tay Nguyén da cap kinh
phi cho chung toi hoan thanh nghién cieu nay.
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SUMMARY

Dendrobium officinate Kimura et Migo, a species of orchid for beautiful flowers, is used in
traditional medicine in many Asian countries because there are many important pharmaceuticals
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(chrysotoxene, erianin, confusarin, polysaccharide, alkaloid ...) in anti-cancer, anti-aging, boosting
immunity and vasodilation, etc. In recent years, more than 4,000 hectares of Dendrobium officinate
Kimura et Migo artificial planting has been available in China and the price of dry product was around
¥ 80,000/kg. Currently, plantlet quality is an important factor influencing the acclimatization stage,
growth, and development of plants in the greenhouse. In this study, the effect of a number of factors
medium, plant regulator, ventilation, and substrate to improve plantlet quality as well as further
growth and development in the greenhouse conditions were investigated. The results showed that SH
medium was suitable for in vitro shoot growth in terms of monitoring parameters after 90 days of
culture. In shoot multiplication stage, the shoots culture on SH medium supplemented with 2 mg/L
BA, 30 g/L sucrose, 9 g/L agar, 1g /L activated charcoal (AC) gave the best results with 4.53
shoots/per shoot. The SH medium supplemented with 1.0 mg/L NAA, 30 g/L sucrose, 9 g/L agar, 1.0
g/L AC combined with ventilation conditions was suitable for rooting stage with plant height (5.73
cm), number of roots (4.77), root length (5.00 cm), fresh weight (3.36 g), dry weight (0,31 g), and
total chlorophyll (SPAD) (45.76 nmol/cm?). Plantlets derived from culture ventilation conditions
cultivated on the mixture of pine bark and fern fiber (50:50) was the highest survival rate (100%) and
growth after 12 months in the greenhouse.

Keyword: aeration system, Dendrobium officinate Kimura et Migo, plantlet quality, SH medium,
substrate
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