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TOM TAT

Lan Hai Da Lat (Paphiopedilum x dalatense) 1a mot loai hiém, cho hoa to véi mau sic bién doi
va la c6 nhimg duong van véi nhirng dém kham dep kho thay. Trong nghién cau nay, anh husng cua
hai nhém chét hitu co khac nhau: Nhém khoai tay, chudi va nhém tryptone, nam men, peptone Ién qué
trinh sinh truéng va phat trién cua chdi lan Hai Pa Lat; anh huéng ciia NAA va acid humic dén sy ra
ré in vitro da duoc khao sat. Két qua nghién ciru cho thay, méi truong thich hop cho sy hinh thanh va
phat trién choi cay 1a méi trudng nudi cdy MS b sung 100 g/L chudi va 100 g/L khoai tay (5,4
chdi/mau, 18,8 mm/choéi, 4,5 1a/chdi, 100% choi séng) hodc méi truong nudi cay MS bé sung 1 g/L
peptone (4,19 chdi/mau, 15 mm/chdi, 4 14/chdi va 92% choi sdng). Mai truong thich hop cho su tao
ré in vitro lan Hai Pa Lat 1a méi trudng nudi cy ¥2 MS bo sung 1 mg/L NAA (5,2 1a/mau, 4,6 ré/chdi,
3,56 cm/r&, 100% chdi hinh thanh ré). Ty Ié ra ré dat 100% trén méi truong nudi cdy ¥2 MS bé sung
2 mg/L acid humic va sé ré, chiéu dai ré dat cao nhat (5 ré/chdi, 5,5 cm/ré) trén méi trudng ndy. Két
qua nghién ctru nhan gidng in vitro lan Hai Da Lat gop phan bao ton va phat trién bén vimg ciing nhu

hudéng téi viéc nhan nhanh cay giéng khoe manh phuc vu thwong mai héa loai lan Hai quy.

Tir khoa: Acid humic, bao tén, in vitro, lan Hai, lan Hai Pa Lat.

MO PAU

Chi lan Hai (Paphiopedilum) c6 khoang 75
loai, gdm nhiéu loai lan quy hiém, duoc t6 chirc
CITES cbng nhan va bao vé (Yu et al., 2011).
Nhiing loai lan thudc chi nay dang dan bi tuyét
chuang vi su khai thac qua muc cua con nguoi.
bac thu riéng cua chi nay la cay sinh truong
cham, ty 1& nay mam cua hat trong ty nhién rat
thap.

Lan Hai Pa Lat dugc Averyanov cong bd
trén tap chi Orchid Digest nam 2001, 1a mot dang
lai ty nhién gitra P. callosum va P. villosum, mot
dang hinh thai trung gian giira hai loai bd me.
Lam Pdng 13 noi co diéu kién thich hop 1y tuong
cho su sinh truong cua lan Hai ba Lat. Pay la
mat lodi hiém véi hoa to, mau séc bién ddi, 14 c6
nhitng duong van véi nhimg dém kham dep kho

thiy (Averyanov et al., 2004). Hién nay, cac loai
lan Hai dang bi de doa va c6 nguy co tuyét chung
nén viéc nghién ctu nhan glong lan Hal can duoc
chd trong nham muc dich bao ton nguén gen thuc
vat quy hiém va thuong mai hda. Mot sé cong
trinh nghién ciru nhan giéng in vitro lan Hai da
dugc cong bd nhu: P. rothschildianum (Chyuam
et al., 2010); P. wardii (Songjun et al., 2012); P.
callosum (Vii Qudc Luan et al., 2014); P.
vietnamense (Tinh et al., 2017); P. villosum (Raj
et al., 2018). Acid humic dong mot vai tro quan
trong trong nudi cay mé thuc vat 1 hormone ting
truéng cho nhén gibng in vitro (Dhanapal, Sekar,
2013). Cho dén nay chua c6 cong trinh nao cong
bd vé anh huong cua acid humic 1én qué trinh
nhén giéng in vitro cac loai thudc ho Lan. Bé gop
phan vao cong tac bao ton nguon gen ciing nhur
hudng toi viéc nhén nhanh cdy con phuc vu
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thuong mai hoa loai hoa dep, quy hiém, c6 gia tri
tham my cao thi viéc xac dinh anh huong ciia mot
s6 loai hop chit hiru co, NAA va acid humic 1én
qué trinh sinh truéng, phét trién cua lan Hai Da
Lat nudi cay in vitro la viéc 1am cap thiét va co y
nghia.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu
Vit liéu

Nguon méau ban dau la choi in vitro cua lan
Hai Pa Lat dugc nubi cay tai Phong Tai nguyén

thuc vat, Vién Nghién ctu Khoa hoc Tay
Nguyén.
MB&bi truweong nudi cay

MBoi truong nén duoc st dung 1a mi truong
MS (Murashige, Skoog, 1962) hoic % MS c6 bd
sung thém 30 g/L sucrose, 8 g/L agar, 10% nudc
dtra va 1 g/L than hoat tinh. Ngoai ra, tly theo
muc dich thi nghiém ma mai truong nudi cay sé
b6 sung thém dich chiét chudi, khoai tay,
peptone, tryptone, dich chiét ndm men, acid
humic va chat diéu hoa sinh truong thuc vat
(NAA). Céch 1am dich chiét: Chudi tiéu chin bo
v, xay nho min; khoai tay dé ca vo rira sach ludc
chin dung ca nudc lude xay nhd min. Tat ca cac
moi trudng nudi ciy duge didu chinh pH = 5,8 va
dugc hip khir trung & nhiét d6 121°C, ap suét 1
atm, trong 25 min. Mau sau khi ciy duoc nudi
trong diéu kién nhiét 4o 25 + 2°C, cuong do chiéu
sang 35 pmol.m2Zs? thoi gian chiéu sang 8h
(Pang Thi Tham et al., 2018).
Tai sinh chdi in vitro

Véi mdi binh thi nghiém, 3 chdi ¢é chiéu cao
6 mm duoc cdy vao mdi trudng nudi cay MS co
b6 sung riéng r& hay két hop dich chiét chudi (0,
50, 100, 150 g) va khoai tay (0, 100, 150, 200 g)
hodc méi truedng nudi bd sung tryptone, nAm men
va peptone & nong do 1 g/L.

Hinh thanh cdy in vitro hoan chinh

Céc choi cay lan Hai Pa Lat tuong dbi dong
déu vé chiéu cao dugc lua chon va cay trén moi
truong ¥2 MS bo sung riéng ré NAA & cac nong
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d6 0; 0,5; 1; 1,5; 2 mg/L va acid humic ¢ cac
nong d¢ 0; 0,5; 1; 1,5; 2; 2,5 mg/L.
Xir 1y s6 liéu

Céc thi nghiém duoc bd tri theo kicu hoan
toan ngau nhién voi 3 Ié[l lap Iai.,Méi nghiém
thirc dugc cay 5 binh, moi binh cay 3 mau. S6
liéu thu thap duoc xu ly ‘béng‘ phan mem
Microsoft Excel 2010 va phan mem phan tich
thong ké IRRISTAT 5.0.

KET QUA VA THAO LUAN

Anh huéng cia dich chiét chudi va khoai tay
Ién qua trinh sinh trwéng va phat trien caa
choi lan Hai Pa Lat nudi cay in vitro

Két qua thu duoc & Bang 1 cho thiy, cac chat
b6 sung khac nhau (chudi, khoai tay) c6 anh
huong khac nhau dén sé chdi, sb 14, chiéu cao
chdi va ty 1é sbng cua choi. Trong cac nghiém
thirc cing b6 sung mot chat nhung & céc ndng do
khac nhau ciing anh huéng dén cac chi tiéu theo
dai. Moi truong b6 sung chudi va khoai ty c6 su
hinh thanh va phat trién choi cay tét hon so VO
moi truong doi chung sau 90 ngay nuoi Cay
Theo Islam va dong tac gia (2000) thi chudi,
khoai tay, khoai so c6 chtra niacin va mot 56
vitamin; c6 tac dung kich thich sy nay mam va
sinh trudng cua cay lan.

Mohamed va ddng tac gia (2010) da st dung
khoai tdy nhu mot chat 1am dong thay cho agar,
khi b6 sung vao méi truong nudi cay 50 hogc 60
g/L khoai tay + 1 g/L agar da lam tang s6 luong
chdi, s chdi trén mau dat cao nhét 12 6,8 chdi
trén d6i tugng khoai tay. Trong nghién cau nay,
khi b6 ~sung riéng l¢ khoai tay vao moéi truong
nuoi céy choi phat trién manh hon va ty 1& chdi
séng cao hon dbi ching. O nghiém thuc bd sung
100 g/L khoai tdy (NT4) cho 1,97 chdi trén mau,
3 l&/chdi, chdi cao trung binh 15,5 mm va 70%
chdi sbng. Tuy nhién, khi ting ham lugng khoai
tdy 150 dén 200 g/L (NT5, NT6) thi sy hinh
thanh va sinh truéng choi giam Xxuong. Diéu nay
c6 thé giai thich 1a do khi b6 sung ham JIuong
khoai tdy cao lam dac moéi truong nuoi Cay dan
t6i giam sinh truong ciing nhu ty 1¢ sdng cua
chdi. Két qua nay phu hop véi nghién ctu cua
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Norhayati va dong tac gia (2011) khi bo sung 100
g/L khoai tay di gia ting hé s6 nhan Ién 3 lan trén
dbi tuong Celosia sp. Phiing Vian Phé va dong tac
gia (2010) da b sung 100 g/L khoai tay trong
nuoi cay lan Kim tuyen két qua thu duoc hé so
nhan ting 1én gap 5,5 1an sau 8 tuan nudi cay.

Chudi dugc thém vao moéi truong nudi cay
hoa lan dé thuc diy ting truong. Boi chudi co
ham luong fructose, glucose va nitrat cao, khi bo
sung vao mdi truong nudi cdy lam ting ham
luong khoang va duong (Aktar et al., 2008).
Pierik va dong tac gia (1988) cho rang chuol co
tac dung on dinh pH cua méi truong nuoi cay,
thac day sy phat trién cua cay con sau khi nay
mam. Két qua & Bang 1 cho thay trén méi truong
nudi cdy bo sung chudi choi cay phat trién manh

va c0 su khac biét cac chi tiéu theo ddi so vai trén
moi truong bo sung khoai tay. Khi ham luong
chudi duoc bo sung ting tir 50 dén 100 g/L, sy
hinh thanh va phét trién chdi tang lén. Dic biét,
sy hinh thanh va phét trién chdi cay tét trén moi
truong nudi cdy bo sung 100 g/L chudi (NT2) véi
4,6 chdi/mau, trung binh 4,3 1&/chdi, chdi cao 18
mm va 90% choi song. Tuy nhién, khi ham lugng
chudi tang 1én 150 g/L (NT3) cac chi tiéu theo
d6i ¢6 xu hudéng giam. Saranjeet va dong tac gia
(2012) cho rang trong moi truong nUoi cay loai
Cymbidium pendulum khi b6 sung ham lugng
chudi cao trén 75 g/L gay bat loi cho su séng cua
mau cdy, protocorm bi hoai tir va chét. Két qua
ty 1€ tai sinh cao trong nghién ctu nay phu hop
vé6i két qua tai sinh choi trén ddi tuong lan Van
Hai (Vi Quéc Luan et al., 2014).

Bang 1. Anh hwdng ctia chudi va khoai tay 1&n qua trinh sinh truéng va phat trién clia chdi lan Hai Pa Lat nudi

cay in vitro.
NT séchéi/miu  Sé la/chdi Chieu cao Ty & song
(mm) (%)
bC 1,27 4,00 14,00 50
NT1: 50 g chubi 2,91 3,20 22,00 75
NT2: 100 g chudi 4,60 4,30 18,00 90
NT3: 150 g chudi 3,11 3,50 19,00 80
NT4: 100 g khoai tay 1,97 3,00 15,50 70
NT5: 150 g khoai tay 1,38 3,10 16,50 65
NT6: 200 g khoai tay 1,42 3,20 17,00 55
t':\;?: 50 g chudi + 100 g khoai 313 3.70 20,00 78
t'\;g& 100 g chudi + 100 g khoai 5.40 4,50 18,80 100
t’\gg: 50 g chudi + 100 g khoai 4.62 3,00 21,00 88
LSDo.0s 0,45 0,18 1,55
CV (%) 8,70 3,00 5,00

Dic biét, trong méi trudng nudi cdy bd sung
két hop dich chiét chudi va khoai tay, kha ning
hinh thanh va phét trién chdi dwoc cam ung
manh, c6 su gia tang rd rét & cac chi tiéu theo doi.
Sau 90 ngay nudi cay, cac cong thic thi nghiém
déu c6 sy khac nhau vé gia tri chi tiéu nghién
ctru. Trong d6, mdi trudng nudi cdy MS bé sung

két hop 100 g/L chudi, 100 g/L khoai tay (NT8)
t6i wru cho su hinh thanh va phat trién choi véi
5,4 chdi/mau, chiéu cao chdi dat 18,8 mm/chdi,
chdi trung binh ¢6 4,5 14 ¢6 mau xanh dam, 100%
chdi séng (Hinh 1d), cac chdi bén dugc hinh
thanh thém. Khi gia ting ham lugng chudi 1én
150 g/L két hop véi 100 g/L khoai tay (NT9) thi
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trc ché sy hinh thanh va phat trién chdi, 14 c6 mau
vang nhat. Kongbangkerd (2016) khi nghién ctu
nhan gidéng in vitro loai Bulbophyllum
dhaninivatii, két qua thu dugc moi treong nudi
cay b sung két hop 50 g/L khoai tay va 50 g/L
chudi cho sé luong chdi cao nhat dat 6, 92 chdi.
Cho dén nay van chua c6 cong bd nao vé viéc bo
sung két hop chudi va khoai ty vao méi truong
nudi cdy nhan choi trén d6i twong lan Hai. Pay
c6 thé 1a huéng mai cho cac nghién ciu tiép theo
& d6i twong kho nhan chdi in vitro nhu lan Hai.
Nhu vay, méi trudng nudi cidy MS bd sung 100
g/L chudi két hop voi 100 g/L khoai tay duoc sir
dung 1am méi truong tao chdi lan Hai Da Lat.

Anh hwéng cuia tryptone, nAim men va
peptone 1én qua trinh sinh trwéng va phat
trien cia choi lan Hai Pa Lat nudi cay in vitro

Két qua thu duoc trén Bang 2 cho thiy, ¢
méi truong bd sung tryptone, nim men va
peptone & nong do 1 g/L c6 su hinh thanh va
phét trién chdi cay tét hon so v6i & moi trudng
ddi chung. Theo nghién ctu cia Chyuam va
dong tac gia (2010), Songjin va ddng tac gia
(2012), viéc bd sung cac hop chit hitu co vao
moi trudng nudi cdy da lam gia ting s6 luong
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va chiéu cao chdi lan Hai, do ching chira cac
hop chat nito hitu co gitp cdy dé hap thu, tir do
thuc day su sinh truong va phat trién mau cay.
M3di hop chit hitu co khac nhau nhu tryptone,
nim men va peptone ciing c6 sy tac dong khac
nhau dén cac chi tiéu sinh trudng nhu s6 14, 6
chdi, ty 1¢ séng cua mau cay. Két qua thu duoc
sau 90 ngay nudi cay, moi trudng c6 bd sung
riéng le tryptone (NT1), nam men (NT2) cung
nong d6 1 g/L cho ty 1€ séng ciia mau khé cao,
lan luot dat 90% va 88%. Tuy nhién, kha ning
phét sinh chdi & cac nghiém thirc nay thap. Bac
biét, trén méi truong bd sung 1 g/L peptone
(NT3), chdi sinh truéng va phat trién tot nhat
dat 4,19 chdi/mau, trung binh choi cao 15 mm,
4 14/chdi va 92% chdi séng, chdi to khoe, 14 mau
xanh dam (Hinh 1e). Két qua nay pht hop véi
nghién cuu cua Chyuan va ddng tac gia (2010)
khi b6 sung 1 g/L peptone giai doan tao chdi bén
loai P. rothschildianum. Nghién ctu cua Vi
Quéc Luan va ddng tac gia (2014) cho thay chdi
non lan Van Hai (P. callosum) sinh truéng va
phét trién tot nhat trén moi truong nuoi cay bo
sung 1 g/L peptone. Nhu vy, chdi non lan Hai
Pa Lat sinh trudong va phat trién tt nhat trén
méi trudng nudi cdy MS bo sung 1 g/L peptone.

Bang 2. Anh huéng cla tryptone, nAm men va peptone 1&n qua trinh sinh trwdng va phat trién cta chéi lan Hai

Da Lat nudi cay in vitro.

NT S6 chéi/mau S6 la/choi Chiéu cao (mm) Ty & séng (%)
bC 1,27 3,60 10,00 50

NT1: 1 g tryptone 1,57 4,10 16,00 90

NT2:19 nam men 2,92 3,80 14,20 88

NT3: 1 g peptone 4,19 4,00 15,00 92

LSDo.05 0,44 0,23 1,93

CV (%) 8,9 3,00 7,00

Anh huong ciia NAA dén kha niing tdi sinh ré
cuia choi lan Hai Pa Lat nudi cay in vitro

Céc chdi cay lan Hai Da Lat dong déu vé
chiéu cao duoc cdy trén méi truong Y2 MS bd
sung NAA (0; 0,5; 1; 1,5; 2 mg/L), kha nang tai
sinh r& in vitro caa chdi sau 60 ngay nudi cy
duoc trinh bay trén Bang 3.
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Hau hét thic vat can ¢6 auxin dé cam ung tao
ré (Nguyén Puc Luong, L& Thi Thuy Tién,
2006). Céc auxin c6 tac dung kich thich su hinh
thanh va kéo dai ré. Trong nudi cdy mé té bao
thuc vat, NAA 1a auxin thuong duogc dung dé
cam tng tao ré. Sau 60 ngay nudi cay, tat ca cac
nghiém thire déu cé sy hinh thanh ré. O nghiém
thirc d6i chirng khong bo sung NAA, ré van duoc
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hinh thanh, diéu d6 ching t6 auxin néi sinh dwoc
hinh thanh ¢ choi va di chuyén xudng dudi dé
cam tng tao ré. Tuy nhién, khi b6 sung NAA vao
moi truong nubi cdy, thoi gian hinh thanh ré
dugc rit ngan va ty 1é ra ré cao hon (Bang 3).
Nghiém thic bo sung 0,5 - 1 mg/L NAA (NT1,
NT2) cho két qua tai sinh ré tét hon so véi nhirng
nghiém thirc con lai, 100% chdi tao ré, ré dai,
khoe. Trong d6, méi truong bd sung 1 mg/L
NAA (NT2) cho két qua vé cac chi tiéu sinh
truong 1a tot nhét (5,2 1&/mau, 4,6 ré/chdi, chiéu
dai r 3,56 cm). Khi ting nong d6 NAA tir 1,5 -
2,0 mg/L thi qua trinh hinh thanh ré bi wc ché, s6
lwong ré giam (Hinh 1f,, 1fs). Auxin ¢ nong do
cao s& cam wng su phan chia cua té bao thyc vat
dé tao thanh mé seo do d6 tc ché qua trinh tao ré
(Torres, 1989). Két qua nghién ciru cua Nguyén

Thi Tinh va dong tac gia (2017) khi b6 sung 0,5
mg/L NAA vao méi truong nubi ciy P.
vietnamense cho thay ty Ié tao ré 1a 88,89%.
Hong va dong téc gia (2008) cho rang sy hinh
thanh va phat trién ré Paphiopedilum Alma
Gevaert tot nhat trén moi trudng nudi cay bo
sung 5 mg/L NAA. Theo nghién ctru ciia Kumar
(2018) trén loai P. villosum, méi truong b sung
0,25 mg/L BA két hop véi 0,5 mg/L NAA [1a mdi
truong tét nhat cho hinh thanh va sinh truéng cua
ré. Nong d6 NAA duoc sir dung trong nhan giéng
in vitro & nhirng loai khac nhau la khac nhau, cé
loai thich hop & ndng d6 thap nhung ciing c6 loai
thich hop & ndng do cao. Nhu vay, mdi truong
nudi ciy % MS bb sung 1 mg/L NAA Ia thich
hop cho qua trinh tai sinh ré in vitro chdi lan Hai
Pba Lat.

Bang 3. Anh hwéng ctia NAA dén kha nang tai sinh ré cla chdi lan Hai Ba Lat nudi céy in vitro.

NT S6 la/choi S6 ré/choi Chiéu dai ré (cm) % tao ré
bC 3,20 2,30 1,82 70
NT1: 0,5 mg/L

NAA 4,20 3,50 2,46 100
NT2: 1,0 mg/L

NAA 5,20 4,60 3,56 100
NT3: 1,5 mg/L

NAA 5,00 3,20 4,10 98
NT4: 2,0 mg/L

NAA 4,80 2,80 3,20 87
LSDo.os 0,29 0,36 0,92

CV (%) 3,50 5,90 1,60

Anh hwéng cia acid humic 1én qua trinh ra ré
cua choi lan Hai Pa Lat nudi cay in vitro

Acid humic la thanh phan hiru co quan trong
ctia dét, anh huong toi sy phét sinh hinh thai va
sinh ly ¢ thuc vat bac cao (Nardi et al., 2002;
Eyheraguibel et al., 2008). Acid humic c6 thé tac
dong truc tiép 18n mang té bao thuc vat, ting tinh
thim va gidp thanh phan khoang di chuyén qua
lai trén mang (Dhanapal, Sekar, 2014). Chung
dugc st dung gitip ting ty 18 nay mam, hd tro tot
cho sy phét trién cua ré (Gallant, 2004). Diéu dic
biét, acid humic c6 hoat tinh khang khuan bang

cach tic ché su phat trién cua vi khuan va nim,
do d6 lam giam doc té nim mdc (Islam et al.,
2005). Facanha va dong tac gia (2002) cho ring
acid humic dwoc phan lap tir giun dét gitp ting
cuong su kéo dai ré, xuat hién ré bén va hoat tinh
enzyme H* ATPase trong mang nguyén sinh chat
cua ré ngd. Trong nudi cdy mod té bao thuc vit,
acid humic dugc sir dung l1a hormone tang truéng
(Dhanapa, Sekar, 2013). M61 truong %2 MS bo
sung acid humic (ndng d6 0,1 - 0,5%) trong qua
trinh tao ré in vitro loai Musa accuminata, két
qua cho thay ré phat trién t6t sau 21 ngay nudi
cay.
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M G @ 6 6
(8)

Hinh 1. Nhan gidng in vitro lan Hai Pa Lat. a. Cay lan Hai Ba Lat; b. Chdi in vitro; c. Tao chdi trén méi trweng
nén MS (BC); d. Tao chdi khi bd sung 100 mg/L chudi va 100 mg/L khoai tay; e. Tao chdi khi bd sung 1 mg/L
peptone; f. Anh hwéng ctia NAA dén su tao ré in vitro; g. Anh huéng cla acid humic dén sw hinh thanh ré; h.
Cay con ngoai ved'n wom sau 60 ngay.
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Bang 4. Anh hwéng cla acid humic 1én qué trinh ra ré cta chéi lan Hai Ba Lat nu6i cdy in vitro.

NT S6 la/chbi S6 ré/choi Chiéu dairé % tao ré
bC 3,20 2,30 1,82 70

NT1: 0,5 mg/l 4,80 3,80 3,10 88

NT2: 1 mg/l 5,00 4,10 4,25 100
NT3: 1,5 mgl/l 5,00 4,30 4,20 100
NT4: 2 mg/l 5,30 5,00 5,50 100
NT5: 2,5 mgl/l 5,00 4,00 4,80 100
LSDo.os 0,25 0,34 0,84

CV (%) 3,00 4,80 1,20

Chéi lan Hai Pa Lat dwoc ciy trong moi
truong ¥ MS c6 bd sung acid humic sau 60 ngay
nudi ciy, két qua trén Bang 4 cho thay, acid
humic tac dong manh 1én sy tao ré in vitro lan
Hai Pa Lat. Khi néng do acid humic tang thi s6
ré, chiéu dai ré va phan tram chdi tao ré ting vuot
troi so voi déi chung. Bac biét, khi méi truong
nudi cay b sung 2 mg/L acid humic (NT4) cho
két qua toi wu vé cac chi tiéu theo ddi vai trung
binh chiéu dai ré dat 5,5 cm, 5,3 1&/chdi, 5 ré/chdi
va 100% chdi tao r&, xung quanh r& c6 mét 16p
md hat am day, mau xam bac, chop ré c6 mau
xanh thuan loi cho su phat trién cua cay con in
vitro giai doan ngoai vuon uwom (Hinh 1gs).
Ngoai ra, khi bb sung acid humic & nong d6 1,5;
2:2,5mg/L (NT3, NT4, NT5) cho chat lwgng cay
con tot véi 14 xanh dam, phat sinh mét s6 chdi
méi. Day 1a hién twong hiém gap & lan Hai va co
thé 1a huéng méi trong qua trinh nhan gidng lan
Hai ¢ cac nghién ctu tiép theo. Mohanmed va
dong tac gia (2017) khi nghién cau nhan glong
loai o Quyén thu dugc két qua méi truong ra ré
t6i uu khi bo sung 1 mg/L acid humic. Esmaeil
va ddng tac gia (2015) ciing d b sung 500 mg/L
acid humic vao méi truong ra ré trén déi tuong
Lilium ledebourii. Nhu vay, méi truong nudi cy
15 MS bé sung 2 mg/L acid humic thich hop cho
qua trinh tai sinh ré in vitro loai lan Hai Pa Lat.

KET LUAN
Moi truong thich hop cho sy hinh thanh va

phat trién chdi in vitro loai lan Hai Pa Lat 1a moi
truong nudi cay MS bo sung 100 g/L chudi két

hop véi 100 g/L khoai tdy hodec méi truong nudi
cdy MS bo sung 1 g/L peptone. Mbi truong thich
hop cho su tao r& in vitro 1a méi trudng nudi cay
Y% MS b sung 0,5 mg/L NAA hoic bd sung 2
mg/L acid humic.

Loi cam on: Nhom tac gia xin chan thanh cam on
Vién Nghién cizu Khoa hoc Tay Nguyén, Vién Han
lam Khoa hoc va Céng nghé Viét Nam; Chuong
trinh Ty Nguyén 2016-2020, Pé tai ma so
TN18/T08 di hé tro kinh phi cho nghién cizu nay.

TAI LIEU THAM KHAO

Aktar S, Nasiruddin KM, Hossain K (2008) Effects of
different media and organic additives interaction on in
vitro regeneration of Dendrobium orchid. J Agr Rural
Dev 6: 69-74.

Anupan K, Santi W, Kanokorn S (2016) Influence of
organic supplements on growth and development of
in vitro shoots of Bulbophyllum dhaninivatii Seidenf.
Appl Mech Mater 855: 42-46.

Averyanov LV (2001) New natural interspecific
hybrid — Paphiopedilum x dalatense from Vietnam.
Orchid Dig 65(3): 133-134.

Averyanov LV, Phillip C, Loc PK, Hiep NT (2004)
Lan hai Viét Nam vdi phan gidi thi¢u vé hé thuc vt
Viét Nam. Nha xuat ban Giao théng van tai.

Chyuam YN, Norihan MS, Faridah QZ (2010) In vitro
multiplication of the rare and endangered slipper

orchid, Paphiopedilum rothschildianum
(Orchidaceae). Af J Biotech 9(14): 2062-2068.

Dhanapal S, Sathish SD (2013) Humic acids and its

161



role in plant tissue culture at low nutrient level. JAIR
2(6): 338-340.

Dhanapal S, Sathish SD (2014) Antioxidant potential
of coal extracted humic acid on in-vitro propagation
of Musa accuminata: a comparison study with humic
rooting and keradix. IJIRSET 3(6): 13649-13657.

Dhanapal S, Sathish SD (2014) Enhanced in vitro
propagation of Musa accuminata induced by humic
acid from coal extract as compared with commercially
available humic acid products. 1IJIRSET 3(7): 300-
307.

Ding Thi Tham, H’Yon Nié Bing, Nguyén Thi Thanh
Hang, Pinh Van Khiém, Néng Van Duy, Tran Thai
Vinh, Quach Van Hoi, Vi Kim Coéng (2018) Vi nhan
gibng lan Nhit Diém Hoang (Dendrobium
heterocarpum Lindl.). Tgp chi Cong nghé Sinh hoc
16(1): 127-135.

Esmaeil C, Sakineh KG, Mehdi M, Alireza G (2015)
The effect of zinc oxide nano particles and humic acid
on morphological characters and secondary
metabolite production in Lilium ledebourii Bioss.
IJGPB 4(2): 11-19.

Eyheraguibel B, Silvestre J, Morard P (2008) Effects
of humic substances derived from organic waste
enhancement on the growth and mineral nutrition of
maize. Bioresour Technol 99: 4206-4212.

Facanha AR, Canellas LP, Olivares FL, Anna LO
(2002) Humic acids isolated from earthworm compost
enhance root elongation, lateral root emergence and
plasma membrane H+ -ATPase activity in maize
roots. Plant Physiol 130: 1951-1957.

Gallant A (2004) Biostimulants: What they are and
how they work. Turf & Rec 1-4.

Hong PI, Chen JT, Chang WC (2008) Plant
regeneration via protocorm-like body formation and
shoot multiplication from seed derived callus of a
Maudiae type slipper orchid. Acta physiol Plant
30(5): 755-759.

Islam KMS, Schuhmacher A, Gropp JM (2005)
Humic acid substances in animal agriculture. Pak J
Nutrit 4(3): 126-134.

Islam MO, Matsui S, Ichihashi S (2000) Effect of
complex organic additives on seed germination and
carotenoid content in Cattleya seedlings. Lindleyana
15(2): 81-88.

Mohamed MAH, Alsadon AA, Al Mohaidib MS
(2010) Corn and potato starch as an agar alternative

162

Tran Thai Vinh et al.

for Solanum tuberosum micropropagation. Afr J
Biotechnol 9(1): 12-16.

Mohamed SE, Hong Z, Yan C, Bing L, Yiping X
(2017) The effect of Humic acid on endogenous
hormone levels and antioxidant enzyme activity
during in vitro rooting of evergreen Azalea. Sci Hort
227: 234-243.

Murashige T, Skoog F (1962) Areivsed medium for
rapid growth and bioassays with tobacco tissue. Plant
Physiol 15: 473-497.

Nardi S, Diego P, Adele M, Angelo V (2002)
Physiological effects of Humic substances on higher
plants. Soil Biol Biochem 34: 1527-1536.

Norhayati D, Rosna MT, Nor NMN, Hasimah A
(2011) Provision of low cost media options for in vitro
culture of Celosia sp. Afr J Biotechl 10(80): 18349-
18355.

Nguyén Pic Lugng, Lé Thi Thuy Tién (2006) Cong
nghé té bao. NXB Dai hoc Quoc gia TPHCM.

Pierik RLM (1988) In vitro culture of higher plants as
a tool in the propagation of horticultural crops. Acta
Hortic 226: 25-40.

Phung Vian Phé, Nguyén Thi Hong Gam, Nguyén
Trung Thanh (2010) Nghién cau ky thuat nhan nhanh
chdi in vitro loai Lan kim tuyén Anoectochilus
roxburghii. Tgp chi Khoa hoc PHQGHN, Khoa hoc
Tu nhién va Cong ngh¢ 26: 248-253.

Raj K, Mridul C, Ngursanzuala S, Tshering CB, Singh
DR (2018) Asymbiotic seed germination and in vitro
seedling development of Paphiopedilum villosum
(Lindl.) Stein, a valuable and vulnerable lady’s slipper
orchid from India. Curr Sci 114(2): 266-269.

Saranjeet K, Kamlesh KB (2012) Oranic growth
supplement stimulants for in vitro multiplication of
Cymbidium pendulum (Roxb.) Sw. Hort Sci (Prague)
39(1): 47-52.

Songjun Z, Kunlin W, Jaime ATS, Jianxia Z, Zhilin
C, Nianhe X, Jun D (2012) Asymbiotic seed
germination, seedling development and
reintroduction of Paphiopedilum wardii Sumerh, an
endangered terrestrial orchid. Sci Hort 138: 198-2009.

Tinh TN, Dung TN, Thanh XD, Dat TC, Binh XN
(2017) In vitro propagation of a Vietnam endemic
lady’s slipper orchid (Paphiopedilum vietnamense
0.Gruss & Perner). J Hortic Res (1): 1-8.Torres KC
(1989) Tissue culture technique for horticultural



Tap chi Cong nghé Sinh hoc 19(1): 155-163, 2021

crops. Chapman and Hall New York — London,
America 284.

Vit Qudc Luan, Trinh Thi Huong, Nguyén Phic Huy,
Db Khic Thinh, Duong Tan Nhyt (2014) Anh huong
ctia c&c chat bo sung hiru co 1én qua trinh sinh truong
va phat trién cua chdi lan Van hai (Paphiopedilum

callosum) nudi cdy in vitro. Tap chi Khoa hoc va
Codng nghé 52(1): 51-64.

YulJL, Yu CT, Yung WS, Ruey SL, Fang SW (2011)
In vitro shoot induction and plant regeneration from
flower buds in Paphiopedilum orchids. In vitro Cell
Dev Biol Plants 47: 702-7009.

MICROPROPAGATION OF PAPHIOPEDILUM X DALATENSE

Tran Thai Vinh, H’ Yon Nie Bing, Dang Thi Tham, Nguyen Thi Thanh Hang, Vu Kim Cong,
Nong Van Duy

Tay Nguyen Institute of Scientific Research, Vietham Academy of Science and Technology
SUMMARY

Paphiopedilum x dalatense is a beautiful orchid species with large flowers in variable colors and
leaves covered with stripes and beautiful unseen mosaic spots. Recently, many people exploit this
species, causing it becomes very rare. In this study, we studied the effects of various organic matter:
potato, banana and tryptone, yeast powder, peptone on the growth and development of P. dalatense
shoots as well as the effects of NAA and humic acid on in vitro rooting of this orchid were
investigated. The research results showed that MS medium supplemented with 100 g/L banana in
combination with 100 g/L potato (5,4 shoots/sample, 18,8 mm/shoot, 4,5 leaves/shoot, and shoots
survival rate of 100%) or MS medium supplemented with 1 g/L peptone (4,19 shoots/sample, 15
mm/shoot, 4 leaves/bud, and 92% of shoots survival rate) were the best response for the shoot
formation and development. In addition, the half strength MS culture medium supplemented with 1
mg/L NAA (5,2 leaves/sample, 4,6 roots/buds, 3,56 cm/root, and 100% rate for rooting) was the
suitable medium for the in vitro rooting of P. dalatense. Being cultured on half strength MS medium
supplemented with 2 mg/L humic acid, the rooting rate reached 100% with the greatest root number
and the longest root (5 roots/shoots, 5,5 cm/root). The obtained results on the in vitro propagation on
this orchid helps contribute to the conservation and increases the genotic pool of this precious wild
orchid species, as well as the rapid multiplication of healthy plantlets serving the commercialization
of precious orchid species.

Keywords: Conservation, in vitro, humic acid, Paphiopedilum, Paphiopedilum x dalatense.
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