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Tém tit
Céc co chét hiru co duge biét co tac dung thuc day qué trinh phat trién cta chdi in vitro & mot s6 loai ciy
trong trong dé ¢o lan hai. Trong nghién ciru nay, chung t6i khao sat anh huong ciia ba loai co chat hiru
co la nude dira, khoai tdy va chudi xanh dén sinh truéng ctia choi lan hai chd dém in vitro véi ham lugng
nuée dira tir 50ml dén 200ml/1, dich nghién khoai tiy va chudi xanh v6i ham luong tir 50g dén 200g/1. Tat
cé cac co chét hitu co déu c6 tac dong 1am ting sy nhan chdi hon so véi ddi chimg, ngoai trir bo sung dich
chiét khoai tdy & ham luong 200 g/l méi trudng nudi cdy. Trong cac co chat, nude dira ¢6 hidu qua thuc
déay sy nhan chdi hon so v6i khoai tay va chubi xanh. B sung nudc dira & ndng d6 150 ml/l méi truong
nudi cdy c6 hiéu qua 1am tiang sy nhan chdi 16n nhat dat 2,4 chdi/ mau sau 12 tuan nudi cay. Bén canh do,
cc dic diém hinh thai, giai phau va sinh li chdi in vitro lan hai ché ddm cling da dugc xac dinh lan dau
trong nghién clru nay.
Tir khéa: Lan hai ché dom (Paphiopedilum bellatulum), nhén choi, co chdt hitu co, hinh théi, giai phdu, sdc
16 quang hop.
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1. Piat van dé

Loai lan hai ché ddm (Paphiopedilum
bellatulum) sinh truéng & ving déng bac
Myanmar va ria khu vuc phia tay bic Thai
Lan, mot s it duoc tim thidy ¢ phia bic
Viét Nam. Thong thudng, loai lan nay sdng
trén do cao 1.000 dén 1.500 m so v6i muc
nudce bién, trong nhitng khu vuc co bong
ram nhe cua cdc ring tap va can cbi, nhung
d6i khi ciing thay ching c¢6 mit & do cao
340 m. Ching thuong moc trong nhitng
khe nut va hoc gitra cac tang da voi. Cac
cdy khoe manh thuong sdng & ngoai bia,
noi cé thé tiép xtc voi nude, & d6 ré cua
chiing c6 thé tiép can voi dat mun, 14 cay
muc va réu [1]. Loai lan hai ch6 dém da
duoc liét ké trong Sach Do & mirc xép hang
loai bi nguy cap [2].

Phuong phéap nhan gidng in vitro hién
nay dugc ap dung phd bién trong nhéan
gibng nhiéu loai thuc vt khac nhau nho
vao cac dic tinh vu viét nhu hé s nhan
giéng 16n, chét lugng cay gidng dong déu,
sach bénh... [3]. Chinh nho nhiéu vu diém
ndy, gan day, phuong phap nhan gidng in
vitro da duoc st dung dé nhan giéng rat
nhiéu loai lan hai khac nhau [4-6]. Tuy
nghién ctru nhan giéng in vitro lan hai cho
d6m da duogc tién hanh [4] nhung m&i chi
cht y dén anh huéng cia cac chit diéu hoa
sinh trudng. Trong khi d6, anh huodng cua
chit hitu co dén su nhéan gidéng in vitro 10ai
lan nay chua dugc tién hanh. Mic du, nhiéu
nghién ctru di chi ra cac chit hiru co nhu
nudc dira ¢6 anh huong dén nhan gidng
in vitro lan hai [7]. Nu6c dira chira nhiéu
loai chat sinh hoc khéac nhau, bao gém cac

axit amin, vitamin, duong, khoéang chat
va chat hormone thuc vat va cac chat tc
ché ty nhién va cac chét diéu hoa bao gdm
ethylene, ABA, phenol va sic té thyc vat
[8], tat ca déu co thé anh huong dén su nay
mam cua hat hodc phat trién cay con. Viéc
bd sung bot chudi vao mdi trudong ciing
thuc day su phat trién cua chdi va ré cay
con in vitro Paphiopedilum [9]. C6 béo
céo rang 20g/1 khoai tay co thé thiic day su
nay mam cta P. bellatulum, P. delenatii va
P. primulinum [10].

Nghién ctru nay nham xac dinh anh hudng
ciia mot s hop chat hiru co dén kha ning
nhan chdi in vitro, dong thoi xac dinh mot s6
dic diém sinh 1y va giai phau cta cdy lan hai
cho ddm in vitro.

2. Phuong phap nghién ctru
2.1. Vat liéu

Choi in vitro cdy lan hai ché dém dugc
luu gilr tai Trung tam Cong nghé Sinh hoc,
Vién Nghién ctru Phat trién va Ung dung,
truong Pai hoc Hung Vuong dat chiéu cao
20-25mm, s6 14 tir 3-4 14, & cét bo dugc skt
dung lam vat li¢u trong nghién ctru nay.

2.2. Bé tri thi nghiém

Trong nghién ctru nay, cac chat hiru co
b6 sung gém nudc dira, dich nghién khoai
tay, dich nghién chubi xanh duoc st dung
& dé nghién ctru anh hudéng cia ching dbi
v6i qua trinh nhan chdi in vitro ciy lan hai
chd dém. Mbi trudng co s¢ 1a MS [11] cb
bd sung 6 g/l agar, 0,5 g/l than hoat tinh,
20 g/l duong saccharose va 0,5 ml/l TDZ
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[7]. Nudc dira dugce sir dung & cac nong
do 50, 100, 150 va 200 ml/l mdi truong.
Dich nghién khoai tdy, dich nghién chudi
xanh duoc sir dung ¢ cac néng do 50, 100,
150, 200 g/l moi truong. Cong thie ddi
chirmg 1a méi trudng co s khong bod sung
céc chét hitu co. Mdi cong thirc thi nghiém
c6 5 binh thi nghiém, trong moi binh thi
nghiém c6 ba chdi duoc cdy véi khoang
céch déu nhau.

2.3. Phwong phap xdc dinh chi tiéu nghién
civu va xir Iy sé liéu

3. Két qua nghién ciru va thio luin

S6 chdi méi hinh thanh duge xac dinh sau
12 tudn nuéi cdy. Chiéu cao chdi (mm) dugc do
tir gbc dén viat ngon cua 14 cao nhat, kich thudc
14 (chiéu dai (mm), chiéu rong (mm), dién tich
(mm?)), duoc xac dinh thong qua phan mém
ImageJ. Ham luong di€p luc va carotenoid
trong md 14 duoc xac dinh bang phuong phap
quang pho khi chiét véi dung dich acetone 80%
O cac bude song 663, 647 va 470 nm [12]. Céc
s6 lidu duoc tinh trung binh, do 1éch chuan va
kiém tra s sai khac c6 ¥ nghia & murc 95% voi
tiéu chuan Duncan [12].

3.1. Anh hwéng ciia chit hivu co bo sung dén sw nhén chéi in vitro lan hai ché dom

Bang 1. S6 chdi ting sau 12 tudn nudi ciy

Co chit hiru co Nong dd S$6 chdi ting sau 12 tuén
Maoi trudng co s& - 0,00° * 0,00
50 g/l 0,50° * 0,35
100 g/l 0,60° + 0,49

Khoai tay
150 g/l 0,40° * 0,29
200 g/l 0,00° * 0,00
50 g/l 1,25¢ * 0,43
) 100 g/l 1,00 * 0,00
Chuoi xanh
150 g/l 1,00 * 0,63
200 g/1 0,50¢ * 0,50
50 ml/1 0,50° * 0,50
100 ml/1 1,75 + 0,43
Nudc dira

150 ml/l 2,40° * 0,49
200 ml/1 0,75¢ + 0,43

Chui thich: Trong cung mét cét, chir cai khac nhau a, b, c... thé hién sw sai khac o mirc a=0,05
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Két qua nghién ctru trong bang 1 chi ra
rang cac chat hitu co bd sung déu cé tac
dong 1o rét dén sy tang sb chdi in vitro lan
hai ché dom. Tuy nhién, mic do tac dong
khong gidng nhau, s6 luong chdi phu thudc
vao loai co chit hitu co ciing nhu néng do
cla ting co chat. Cu thé, & méi truong co
s& khong bo sung chét hitu co, s6 lwong choi
in vitro khong thay ddi sau 12 tuan nudi cay.
Trong khi d6, khi bo sung dich chiét khoai
tdy ¢ cac nong do 50, 100, va 150 g/l moi
truong, s6 chdi tang lén lan luvot 0,5; 0,6 va
0,4 chdi sau 12 tuan nudi cdy. Tuy nhién, bo
sung 200 g/l dich chiét khoai tiy vao moi
truong nudi cay khong dem lai hiéu qua. Khi
bd sung dich nghién chudi xanh & cic ndng
do 50, 100, 150 va 200 g/l vao moi truong
cho thdy sb chéi in vitro ting so v6i thoi gian
ban dau, tuong tmg 1,25; 1,00; 1,00 va 0,50
chdi sau 12 tudn nudi cdy. Hiéu qua kich
thich tao chdi cua dich nghién chudi xanh
cao nhat & nong do 50 g/l méi truong. Khi
bd sung nudc dira vao moi trudng, sau 12
tuan, s6 chdi in vitro lan hai ché dém ting
so v6i thoi diém ban dau lan luot 0,50; 1,75;
2,40 va 0,75 chdi ¢ cac ndng do 50, 100, 150
va 200 ml/l. Nhu vay, néng do nudce dira bod

sung 150 ml/l c6 hiéu qua tao chdi in vitro
lan hai cho d6m cao nhat trong cac nong do
nghién ctru. Pong thoi, nudce dira ¢ ndong do
nay c6 hiéu qua cao nhét trong tat ca céac
cong thuc thi nghiém anh huong cua cac co
chét hitu co dén sy nhan chdi in vitro lan hai
cho dém.

Két qua nghién ciru nay phu hop voi vai
két qua nghién ctru ctia Nguyén Thi Cuc
va cong su (2014) trén cay hai hong. Viéc
bd sung nuéc dira va chudi co hiéu qua
dbi v6i sy phat sinh chdi & cay hai hong
cao hon so v61 khoai tdy va cao hon so voi
khéng bd sung co chét hiru co. Tuy nhién,
ham lugng dich nghién chudi co6 hiéu qua
trong nghién ctru cua Nguyén Thi Clc
va cong su (2014) chi ¢ muac 20-30 g/l.
Ham lugng nuée dira hidu qua nhat & murc
200 ml/1 [7].

3.2. Pic diém hinh thdi, gidi phdu lan hai
ché dom in vitro

Pic diém hinh thai cta chdi in vitro lan
hai cho dém di duoc khao sat sau 12 tudn
nudi cay trén moi trudng bd sung 150ml/1
nude dira thu duoc két qua ¢ bang 2 va
hinh 1.

Bang 2. Pic diém hinh thai chdi lan hai ché dém sau 12 tuin nudi ciy
trén méi truwomg bd sung 150ml/I nwée dira

Dic diém Kich thwéc
Chiéu cao chdi (mm) 29,36 + 5,03
Do rong tan (mm) 49,14 +£2.95
Chiéu ngang 14 (mm) 14,50 + 0,40
Chiéu dai 14 (mm) 31,45+0,28

Dién tich 14 (mm?)

330,91+ 13,95
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Hinh 1. Pic diém hinh thai, giai phdu chdi in vitro 1an hai ch6 dém sau 12 tuin nudi cdy trén moi
truomng b sung 150ml/l nwée dira

Két qua & bang sd lidu cho thdy: Chiéu
cao chdi trung binh dat 29,36 mm, d6 rong
tan dat trung binh 14 mm. Chiéu ngang 14 dat
14,50 mm, chiéu dai 14 dat 31,45 mm, dién
tich trung binh cua 14 dat 330,91 mm?. Kich
thude chdi va cac co quan in vitro nho hon so
voi kich thude ctia cac co quan tuong trng ¢
cay ex vitro truong thanh.

Bén canh dic diém hinh thai ngoai, dac
diém giai phau 14 va ré ciing di duoc khao
sat (Hinh 1). Giai phiu ngang phién 14
(Hinh 1C) cho thiy c6 3 16p té bao mé dau
va 16p té bao biéu bi trén va biéu bi dudi.
Hau nhu khong quan sat duoc cac té bao
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khi khong 12 mot dic diém dang chu y. Co
thé véi 14 cay in vitro, 16p cutin kém phat
trién nén su thoat hoi nudce dién ra trén bé
mit 14 thuan loi. C4u trac ré (Hinh 1D) cho
thay cac 1ong hut tvong dbi phat trién.

3.3. Pic diém ham lwong sic té quang hop
trong mo la lan hai cho dom in vitro

Ham luong sic t6 quang hop trong md
14 lan hai cho dém in vitro ciing da dugc
xac dinh (Hinh 3). Ham luong diép luc a,
diép luc b va diép luc téng sb 1an lwot dat
0,745; 0,462 va 1,21 mg/g 14 tuoi. Trong
khi d6, ham lugng carotenoid dat t¢1 1,610
mg/g la tuoi.
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Hinh 3. Ham lrgng sic t6 quang hop trong mé l4 lan hai ché dém in vitro 12 tuin
trén mdi truwomg bd sung 150ml/l nwée dira

4. Két luan

Trong nghién ctu nay, anh hudng cua
viéc bd sung cac chit hiru co gébm nudc
dira, dich nghién khoai tdy va dich nghién
chudi xanh dén su nhan chdi in vitro cla
lan hai ché ddm da dugc xac dinh. Trong
d6, bd sung nude dira & ndng d6 150 ml/l
vao moi truong nudi cdy cé hiéu qua ting
nhan chdi cao nhit, tang 2,40 chdi/mau so
v6i ban dau. Chiéu cao chdi va céc chi sb
14 cling da dugc xac dinh cung voi cac dac
diém giai phdu nhu cit ngang phién 14 va
cit ngang ré. Ham luong sic té quang hop
gém diép luc a, diép luc b, diép luc téng $b
lin dau duoc x4c dinh & 14 in vitro lan hai
cho d6m trong nghién ctru nay.

Tai liéu tham khao
[1] Cash C. (1991). The slipper orchids. Timber

Press.

[2] McGough H. N., Roberts D. L., Brodie C.
& Kowalezyk J. (2006). CITES and slipper
orchids. Kew Publishing.

(3]

(4]

(6]

(8]

Evans D. E., Coleman J. O. D. & Kearns A.
(2020). Plant cell culture. Taylor & Francis.

Long B., Niemiera A. X., Cheng Z.Y. & Long C.
L. (2010). In vitro propagation of four threatened
Paphiopedilum species (Orchidaceae). Plant Cell,
Tissue and Organ Culture, 101(2), 151-162.

Zeng Z., Huang W., Wu K., Zhang J., Teixeira
da Silva J. A. & Duan J. (2016). In vitro
propagation of Paphiopedilum orchids. Critical
Reviews in Biotechnology, 36(3), 521-534

Hoang Thanh Tung, Vu Quoc Luan & Duong Tan
Nhut (2020). Some methods in micropropagation
and breeding of Paphiopedilum spp, Vietnam
Journal of Science and Technology, 58(4),
393-401.

Nguyén Thi Cuc, Nguyén Van Két, Duong Tén
Nhyt & Nguyén Thi Kim Ly (2014). Nghién
ctru anh hudng ctia mot s6 hop chat hitu co 1én
qué trinh sinh truong va phat trién cay lan hai
Hong (Paphiopedilum delenatii) in vitro, Tap
chi Sinh hoc, 36(1se), 250-256.

Mamaril J. C., Paner E. T., Trinidad L. C., et al
(1988). Enhancement of seedling growth with
extracts from coconut water. Philippine Journal
of Crop Science,13, 1-7.

49



TAP CHi KHOA HOC VA CONG NGHE Kong Inthachak Maitouy va ctv.

[9] Emnst R. (1980). Seed germination of [I1] Murashige T. & Skoog F. (1962). A revised

paphiopedilums. Orchid Review, 88, 235-6. medium for rapid growth and bio assays with
[10] Lee N. & Lee Y. L. (1999). Effect of capsual tobacco tissue cultures. Physiologia Plantarum.

maturity, medium composition and liquid 15(3), 473-497.

culture on seed germination in vitro of [12] Nguyén Vin M4, La Viét Hong & Ong Xuan

Paphiopedilum spp.. In: Taiwan Paphiopedilum Phong (2013). Phuong phap nghién cttu Sinh

Society (Ed.), Paphiopedilum in Taiwan II, Iy hoc thyc vat. Ha Noi. Nha xuét ban Pai hoc

Chiayi Hsien, 10-11. Qudc gia Ha Noi, Ha Noi.

EFFECTS OF ORGANIC SUPPLEMENTARY ON SHOOT REGENERATION,
MORPHOLOGICAL AND ANATOMICAL CHARACTERISTICS AND PHOTOSYNTHETIC
PIGMENTS CONTENT OF Paphiopedilum bellatulum IN IN VITRO CULTURE
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Abstract

Organic substrates are known to promote the growth of shoots in vitro in a number of plant species, including
the slipper orchid group. In this study, we investigated the effects of three types of organic substrates,
including coconut water, potato and green banana, on the growth of in vitro shoots of P. bellatulum with coconut
water content from 50ml to 200ml/l, potato and green banana puree with the content from 50g to 200g/1.
All organic substances increased shoot multiplication more than the control, except for potatoes at 200 g/l.
Among three substrates, coconut water was more effective in promoting shoot multiplication than potatoes
and green bananas. In which, coconut water at a concentration of 150 ml/l was most effective to increase shoot
multiplication to 2,4 shoots/sample after 12 weeks of culture. In addition, the morphological, anatomical and
physiological characteristics of the in vitro P. bellatulum were also identified for the first time in this study.

Keywords: Paphiopedilum bellatulum, shoot multiplication, organic substrates, morphology, anatomy,
photosynthetic pigments.
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