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ANH HUONG CUA CHE PQ CHIEU SANG BANG DEN LED LEN KHA NANG
SINH TRUONG VA PHAT TRIEN CUA CHOI HAI LOAI KIM TUYEN
(Anoectochilus annamensis Aver. VA Anoectochilus roxburghii (Wall.) Wall. ex Lindl.)

NUOI CAY IN VITRO
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TOM TAT: Kim tuyén trung bd (dnnoectochilus annamensis) va Kim tuyén to (4. roxburghii) 1a
nhimg loai c6 gid tri dugc liu va lam canh thugc ho Lan (Orchidaceae) dang dimg trude nguy co
tuyét chung trong tu nhién do bi khai thic qua muc va mat moi truong song thich hop. Su dung
ngudn chiéu sang tir dén LED (Light Emitting Diode) trong nhan giong in vitro hai loai Kim tuyén
no6i trén nham ti wu hoa didu kién nudi cay, t1et kiém chi phi san xuat, dic biét 1a dién ning tiéu
thu cho chiéu sang va didu hoa. Nhiing nim gan ddy, dén LED bit diu duoc (mg dung trong san
xuét cdy gidng vi co vu diém tiét kiém nang lwong, kich thuéc nhod gon va tudi tho cao. Trong
nghién ciru nay, cic ngudn chiéu sang dén LED ¢ bon dai budc séng khac nhau A= 430-470 nm, A=
470-510 nm, A= 510-5160 nm va A= 560- 600 nm; dén huynh quang lam déi chimg vé&i cuong do
chiéu sang 1a 40 umol/mz/s photon dugc st dung dé nghién ciru nhimg anh huéng cia ching 1én su
sinh treong va phat trién cta hai loai Kim tuyén A. annamensis va A. roxburghii. Két qua sau 3 tuan
nudi ciy cho thiy dén LED ¢6 A= 470-510 nm thich hop cho s sinh trudng va phat trién cua chdi 4.
roxburghii, dén LED c6 A= 430-470 nm thich hop cho su sinh chdi va dén LED c6 A= 470-510 nm
thich hop cho sy phat trién chdi A. annamensis.

Tir khéa: Anoectochilus annamensis, Anoectochilus roxburghii, ché 6 chiéu sang, kha nang sinh

truong.
MO DAU

Mot trong nhitng yéu t6 dong vai tro quan
trong trong qué trinh sinh trudng va phat trién
cta thyc vat 1a anh sang. Chat luong anh sang
kiém soat phan 16n dic tinh cia cay trong nhu
kich thwde, hinh dang mau sdc 14, thoi gian ra
hoa. Pén LED (Light Emitting Diode) duoc dac
trung bai quang phd thu hep, khong nhiét phat
xa photon, tudi tho cao hon, va cac dic tinh tiét
kiém nang luong tiéu thu. Bén canh do, tinh
khong nhiét cua dén LED lam cho chiung dé
dang dugc coi la mot thé hé cong nghé chiéu
sang moi tiét kiém nang lugng va than thién voi
moi truong. So voi bong dén CFL (Huynh
quang) va béng dén day toc, dén LED co6 hiéu
qua hon 1an lugt gip 4 lan va 15 lan. So véi
bong dén huynh quang, nd ti€u thu it ning
luong hon va khéng chua thiy ngin doc hai.
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ben LED noéng nghiép la loai dén chuyén dyng
st dung cac budc song pho gitip cdy trong
quang hop mét cach tét nhat. Do 1a cac bude
song ndm trong dai tir 380 - 750 nm, khac hoan
toan so véi dén LED thong thuong. Vi vay, anh
sang cua dén LED nong nghlep phat ra duogc
cay trong hép thu hoan toan, rat c6 loi cho ciy
trong, dong thoi ciing dam bao lugng dién nang
tiéu thu hop Iy nhat. Nhimg wu diém noi trén da
gitip ngudn chiéu sang ctia dén LED 1a lya chon
khong thé bo qua khi sir dung ngu@)n chiéu sang
cho hoat dong nhan giong bang nudi ciy in
vitro. Su dung dén LED la nguon chiéu séng
trong nhan giong in vitro cac loai thudc ho Lan
da dem lai két qua tich cuc. Két qua nghién ctru
cua Tanaka et al. (2009) cho thdy, su sinh
truong cua 14, ré cay Dia lan (Cymbidum) déu
anh huong khi str dung hé théng chiéu sang dén
LED. Nghién ctru Masataka et al. (2013) cling
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chi ra sit dung dén LED & cac dai budc song
khac nhau anh hudng rat dén sy sinh trudng va
phat trién cua chdi Cattleya, Cymbidium va
Phalaenopsis.

Theo Nguyén Tién Ban va nnk. (2003), kim
tuyén trung bo (4. annamensis) va kim tuyén to
(A. roxburghii) 14 hai trong s muoi hai loai
thuoc chi Kim tuyén ¢ Viét Nam dang c6 nguy
co tuyét ching do dién tich ring bi chia cit va
khai thac tan diét. Kim tuyén to 1a loai duoc li€u
c6 gia tri cao, ving phan bd rong nhung s
lugng cac thé khong nhiéu, tai sinh chim va doi
hoi didu kién sdng ngat nghéo lai bi khai thac
lién tuc trong nhiéu nim hién dang dung trudc
nguy co bi tuyét chung nghi nhan ciia B khoa
hoc va Coéng nghé, Vién Khoa hoc va Cong
nghé Viét Nam (2007). Theo Averyanov (2008)
Kim tuyén trung b 1a loai ddc hiru ciia Viét
Nam méi dugc tim thdy va dinh danh nim
2005. A. annamensis c6 chita cac flavonoids co
kha ning khang khuan cao, trong d6 c6 flavonol
diglycoside 4, 5-dihydroxy-3,3', 7-
trimethoxyflavone 4'-O-a-L-rhamnopyranosyl -
(1 -> 6) -B-D-glucopyranoside) 1a hop chat 1an
dau tién duoc tim thiy trong ty nhién 1a két qua
nghién ctru cua Tran Minh Hoi et al. (2016).
Kim tuyén to 1 loai dién hinh thudc chi Kim
tuyén c6 ving phan b rong duge vi nhu than
duoc tai Trung Quéc di duoc nghién curu vi
nhan gidng & Viét Nam, Trung Qubc va Thai
Lan. Tuy nhién, anh huéng cia anh sang LED
dén sy sinh truong va phat trién cua chdi thi
chua dugc nghién ctru. Chung t6i thuc hién
nghién ctru nay nhim tim dwoc dai bude séng
phit hop nhét cho nhan gidng in vitro hai loai

Kim tuyén noi trén.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Mau Kim tuyen trung bd Va Kim tuyen to
duogc thu thap ngoai ty nhién 16i dua vé nudi
trong tai vuon vom Trung tdm Sinh hoc Thuc
nghiém cho cdy phat trién 6n dinh c6 chidu cao
10-15 cm. Sir dung d6t than co dudng kinh 3-4
mm lam nguyén liéu nudi cay tao choi.

Méi trudng nudi cay: Moi truong khoang
MS cuia Murashige & Skoog (1962) c6 bd sung
20 g/l sucrose, 8 g/l agar, 0,2 g than hoat tinh va
0,5 mg/1 TDZ; pH ctia moéi truong 1a 5,5.

Diéu kién nudi cdy: Miu duoc cdy trong
binh 250 ml. Mdi thi nghiém dit 10 binh, mdi
binh cdy 3 mau. Mau duoc dit trong diéu kién
nudi cdy la nhigt do 23+2°C, quang ky 12
h/ngay, cuong d6 chiéu sang 1a 40 pmol/m’/s
photon.

Thi nghiém dugc bé tri voi hé thong chiéu
sang dén don LEDs ¢ bén dai budc song khac
nhau A= 430-470 nm; A= 470-510 nm; A= 510-
560 nm; A= 560-600 nm va chiéu sang dén
huynh quang lam déi ching.

Céc s6 liéu vé sb luong chdi trén miu, chidu
cao trung binh cua chdi, khéi lugng trung binh
cua chdi dugc ghi nhan sau 8 tuin nudi ciy.

Thi nghlgm dqqc lap lai ba 1an, s6 liéu duge
xu Iy trén phan mém IRISTAT 5.0.
KET QUA VA THAO LUAN

Su phat chién cua chdi Kim t}lyén trung bo
sau tadm tuan nudi cdy trong diéu kién chiéu
sang khac nhau dugc trinh bay ¢ bang 1.

Bdng 1. Anh huong ciia ché d6 chiéu sang 1én sy sinh trudng va phat trién cta chdi Kim tuyén

trung bo sau § tuan nuobi cay in vitro

XAz S6 chdi trun
biéu kién chiéu sang g

Chiéu cao trung binh Khoi lugng trung

binh/mau (choi) ctia chdi (mm) binh ctia chdi (mg)
bén Huynh quang 9,02¢ 27,14 278,24°
DPén LED (A= 430-470 nm) 12,73 30,08" 294,26
Pén LED (A= 470- 510 nm) 11,31° 33,26 327,83°
Pén LED (A= 510-560 nm) 8,06 29,70° 268,45%
Pén LED (A= 560-600 nm) 6,23° 28,36¢ 286,73
LSDy.s 0,32 1,41 19,65

LSDy 5 14 sai sc”:) nho nhét ¢6 ¥ nghia & mirc cho phép 1a 5% ; Nhimg chit cai khac nhau (a, b, c...) dugc néu
trong cac cft bieu dien su khac nhau c¢6 y nghia & mtrc LSD.
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Hinh 1. Kim tuyén trung b sau 8 tuin nudi cdy duéi dén LED
a. Ben huynh quang; b. Bén LED A= 430-470 nm; c. Bén LED A= 470-510 nm d. Bén LED A= 510-560 nm;

e. Bén LED A= 560-600 nm.

Hinh 2. Kim tuyén to sau 8 tuan nuéi cdy dudi dén LED

a. Bén huynh quang; b. Bén LED A= 430-470 nm; c. Bén LED A= 470-510 nm d. Bén LED A= 510-560 nm,;
e. bén LED A= 560-600 nm.

Két qua nudi cdy cho thdy, qua trinh sinh
truong va phat trién cia chdi Kim tuyén trung
bd khong chi chiu anh hudng cia thanh phan
mbi truong, chit diéu hoa sinh truong ma con
chiu anh huong rat nhiéu tir diéu kién chiéu
sang. Piéu kién chiéu sang dén LED c6 A= 430-
470 nm c6 kha ning kich thich sinh chdi cao
nhét (sé chdi trung binh 1a 12,73 chdi/miu), cao
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hon 1,4 1an d6i ching, & cong thirc chiéu sang
¢6 A= 470-510 nm tuy kha ning sinh choi thap
hon nhung diéu kién nay lai thich hop hon cho
su phat trién ciia chdi Kim tuyén trung bo va &
dai budc song nay choi phat trién dong déu, 14
cling phat trién to6t hon so vdi cong thirc chiéu
sang ¢6 A= 430-470 nm va cic ché do chiéu
sang khac. Piéu nay ciing twong ty nhu két qua
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cua Masataka et al. (2013) khi nghién ctru trén
dbi twgng Oncidium (s6 lugng chdi trung binh &
cong thirc chiéu sang A= 470 nm cao nhit cao
hon bén lan dén huynh quang va hai lin cac
cong thure A= 500 nm va A= 525 nm nhung cac

chi s6 vé s6 14 va trong lugng trung binh lai
thdp hon so v6i hai cong thie chiéu sang nay).

Anh huong cla cac diéu kién chleu sang
khac nhau, kim tuyén to sau tdm tudn nudi ciy
in vitro dugc chi ra ¢ bang 2.

Badng 2. Anh huong cua ché @6 chiéu sang 1én sy sinh trudng va phat trién cia chdi Kim tuyén to

sau 8 tuan nudi cay in vitro

A A A S6 chdi trun
biéu kién chicu sang &

Chiéu cao trung binh Khéi lwong trung

binh/miu (chdi) ctia chdi (mm) binh cta chdi (mg)
beén Huynh quang 8,87° 27,36° 295,43¢
DPén LED (A= 430-470 nm) 10,22° 31,42° 319,17°
Pén LED (A= 470- 510 nm) 12,67 32,93 326,37
Pén LED (A= 510-560 nm) 7,47 29,76° 276,53¢
Pén LED (A= 560-600 nm) 516°¢ 28,51¢ 223,631
LSDg.s 0,39 1,28 23,82

LSDg s 1a sai sb nho nhat ¢o y nghia & mitc cho phép la 5%; Nhiing chir cai khac nhau (a, b, c...)
duoc néu trong cac ¢t bi€u dién su khac nhau c¢6 y nghia & mirc LSD.

Khéac v6i Kim tuyén trung bo, Kim tuyén to
thich hop nhit v6i ché do chiéu sang dén LED
¢6 A= 470- 510 nm, & ché do chiéu sang nay ca
ba chi s6 chdi trung binh /mau, chiéu cao trung
binh cta choi va khdi lwgng trung binh ciia choi
déu cao hon so véi cac ché do chiéu sang khac,
ddc biét cao hon nhiéu so véi cong thirc ddi
chimg 13 dén huynh quang (chi sé chdi trung
binh/ mu 1a 12,67 cao hon 1,43 lan so véi ddi
chimg 1a 8,87), cac chi sé khac nhu chiéu cao
hay khdi lugng trung binh ciing cao hon cong
thirc d6i chimg va cac cong thirc thi nghiém
khac. Két qua 6 bang 1 va bang 2 cho thay hé
thdng chiéu sang dén LED c6 anh huong tich
cuc den kha nang sinh truong va phat trlen choi
nuoi cay in vitro cla hai loai Kim tuyén. Ca hai
loai déu phat trién tot khi st dung hé thong
chiéu sang dén LED c6 A= 470-510 nm, tuy
nhién dbi véi Kim tuyén trung bo c6 A= 430-
470 nm lai giup kich thich sinh chdi nhiéu hon.

Theo Huimin Li et al. (2010) cac budc song
anh sang khac nhau anh huéng dén su phat trién
clia cac té bao, cac co quan va tinh ning quang
hop cta thuc vat. Ngoai ra, ching con anh
huong dén hinh thai, sinh 1y va ning sudt cay
trong (Folta et al., 2007). Theo Kopsell & Sams
(2013) anh sang xanh dong vai tro trong mot
loat cac phan Urng cua thuc vat, nhu qua trinh
quang hop 14, Anh sang xanh dwong (A= 430-

450 nm) cho phép cryptochromes va
phototropins phan (ng trong ciy trong.
Cryptochromes s& lam thay d6i nhip sinh hoc
(chuyén tir chu trinh ho hdp sang chu trinh
quang hop) Proteln phototroplns kich thich cay
mo khi khong, udn cong vé phia anh sang gitip
phat trién than cAy va hinh thanh chét diép luc.
Budc song nay kich thlch tang trudng thuc vat
thong qua hinh thanh ré manh mé va quang hop
V(n cudng d6 cao. Néu mudn ciy ngirng phat
trién, budc song nay phai dugc giam bot hoac
loai bo. Anh sang xanh 14 cay (A= 510-550 nm)
it c6 tac dung quang hop cho cay, thuong dugc
két hop mot ty 1€ nho voi anh sang xanh duong
va do dé tao anh sang tong hop cho mat ngudi
dé quan sat. Protein phytochrome c6 trong hau
hét cac loai thuc vat rat nhay cam véi anh sang
do (A= 640-680 nm) va d6 xa. Ha Sa et al.
(2017) con cho rang thuc vat tiép xtc véi céc
bude song LED khac nhau c¢6 thé giy ra su tong
hop cac hop chat hoat tinh sinh hoc va chét
chéng oxy hoa, tir d6 ¢6 thé cai thién chat luong
dinh dudng cua cay trong. Tuong tu, dén LED
lam tang ham lugng chit dinh dudng, 1am giam
6 nhiém vi sinh vat, va lam thay ddi sy chin cua
trai cdy va rau sau thu hoach. Cac san phim
ndéng nghiép duge xir 1y bang dén LEDs c6 thé
c6 loi cho strc khée con nguoi do gia tri dinh
dudng tét va tinh chit chdng oxy hod cao. Tuy
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thuoc vao muc dich, ddi tugng dé lwa chon
ngudn chiéu sang dén LED c¢6 dai budc séng
phi hop. Nhim gitp cho chdi ting trudng va
phat trién tot hon trong nudi ciy in vitro két qua
nghién ctru ciia Shimizu et al. (2013) cho thay,
Cymbidium thich hop khi ngudn chiéu sang l1a
den LED c6 A= 470 nm, Oncidium thich hop
dén LED c6 A= 500 nm, Sam day thich hgp véi
ngudn sang két hop 80% LED d6 va 20% LED
xanh (Nguyén Khic Hung va nnk., 2016), cy
bong thich hop v&i ngudn sang 50% LED do va
50% LED xanh (Huimin Li et al., 2010), nhung
hoa Zum lai thich hgp véi anh sang dé (Ruey
Jao et al., 2005). Khich thich su nay mam, tao
md seo va phat sinh chdi két qua nghién ciru cua
Tehrani et al. (2009) cho thay, anh sang do kich
thich sy ndy mam cia hat cai dau, ngudn sang
két hop 70% LED do va 30% LED xanh 1a anh
sang phu hop cho sy sinh chdi cta cay hoa cuc
(Nguyen B4 Nam va nnk., 2012), nguon sang
két hop 41% do, 21%xanh va 38% tring thich
hop cho qué trinh tao mé sg¢o va sinh phéi cho
cdy Ca phé vbi (Nguyén Thi Mai va nnk.,
2016). Ngoai ra nghién ctru cua Ma et al. (2010)
da chi ra ngudn chiéu sang anh huong dén ham
luong flavonoid trong cdy Kim tuyén dai loan
(4. formosanus) ¢ cuong do chiéu sang tur 30-
50 umol/m /s giup cady trong phat trién va gla
tang ham luong flavonoid. Chinh vi vay, nguon
sang tor déen LED dugc coi l1a budc dot pha
khéng chi cho muc dich chiéu sang ma con cho
cac muc dich khac trong d6 c6 nong nghiép.

KET LUAN

Két qua nghién ctru cua chung toi cho thiy,
hé théng chiéu sang dén LEDs anh hudng tich
cuc dén sy sinh truéng va phat trién cua chdi
Kim tuyén trung bd va Kim tuyén to trong nhan
gidng in vitro. Bén LEDs c¢b A= 470- 510 nm
thich hop cho su sinh trudng va phat trién cia
chdi Kim tuyén to. P6i voi Kim tuyén trung b
deén LEDs c6 A= 430- 470 nm kich thich sinh
chdi va A= 470-510 nm thich hop cho sy phat
trién ctia choi.

Loi cdim on: Tap thé tac gia xin bay to 1ong cam
on t&i phong Thi nghiém Phat trién Ung dung y
sinh Cong nghé cao di tao diéu kién cho chung
t6i hoan thanh nghién ciru nay va Quy Phat trién
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khoa hoc va Cong nghé qudc gia (Nafosted) da
tai tro cho dé tai-M4 s6: 106-NN.99-2013.41.
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THE EFFECTS OF LINGHT EMITTING DIODE LIGHTING
ON GROWTH AND DEVELOPMENT OF A. annamensis AND A. roxburghii
IN VITRO CULTURED SHOOTS

Phan Xuan Binh Minh', Bui Thi Thanh Phuongl, Pham Huong Son’,
Tran Minh Hoi’, Nguyen Thi Phuong Lan*, Vu Thi Thao®

'Center for Experimental Biology (NACENTECH)
’Hi- Tech Biomedical Lab (NACENTECH)
*Institute of Ecology and Biological Resources, VAST
*Vietnam National University of Agriculture
’Phuong Dong University

SUMMARY

Anoectochilus annamensis and A. roxburghii belong to Orchidaceae family that has medicinal and
ornamental plant value. They are endangered plants in the wild due to the over- collected and loss of the
suitable habitats. Using the LED lighting source for culture these species in vitro condition to optimize the
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culture conditions, reduction of the production cost, especially electric bill for air-conditionning, lighting. In
recent years, the trial applied LED which has the feature of energy saving, small size and a longer operating
life, for plant production has started. In this study, LED illumination sources are in four different wavelengths
of A= 430- 470 nm; A= 470-510 nm; A= 510-560 nm; A= 560-600 nm and white fluorescent lamp as control
with light intensity photosynthetic photon flux density (PPFD) of 40 umol/m2/s photon used to study their
effects on the growth and development of A. annamensis and A. roxburghii species. After 8 weeks of
implementing, the results showed that the LEDs of A= 470-510 nm were suitable for the growth and
development for 4. roxburghii shoots while for A. annamensis, A = 430- 470 nm were most suitable for
budding and A= 470-510 nm for shoot growth.
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