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TOM TAT

Gan day, cong nghé chiéu sang LED dang phat trién khong ngumg va duoc ung dung rong rai trong nhleu

linh vuc moi. Dé thay thé cho cac nguon chiéu sang truyén thong, den LED da duoc thu nghiém lam ngudn
chiéu sang nhan tao trong nudi ciy mé té bao ctia nhidu loai cay trdng khac nhau nhim tiét kiém ning lwong va
ning cao hiéu qua cta qua trinh nudi cdy. Trong nghién ctru nay, anh huéng cta cac loai dén LED c6 budc
song va cuong d6 chiéu sang khac nhau dén sy sinh truéng phat trién cua cac chdi cay lan Kim tuyén in vitro
dd dugc danh gia phan tich. Cac chdi lan Kim tuyén duoc nudi cdy dudi cac didu kién chiéu sang khac nhau
nhu: dén LED d6 don séc (R), dén LED xanh don sic (B), dén két hop LED xanh, LED d6 va LED tring 4m
(W) theo cac ty 1¢ khac nhau (BRW 1, BRW 2, BRW 3 va BR) Sau 3 thang nudi cdy, két qua cho théy den
LED B c¢6 cuong do chiéu sdng & mic cao (79 + 3 pmol.m?s™) gy e ché dén sy sinh trudng phat trién ciia
cdy lan Kim tuyén. Nguoc lai dén LED BR 6 cudng d6 chiéu sang & murc thdp (30 = lpmol.m™.s" ) lai anh
huéng tich cuc 1én sy sinh truéng va phat trién cia cay lan Klm tuyén. Chiéu cao cay (5,88 cm), chiéu dai ré
(1,33 cm), trong luong tuoi (0,169 g/cdy), dién tich 14 (0,82 cm %), trong lugng tuoi cua 14 (18,33 mg/14) cla cdy
in vitro déu cao hon cay & diéu kién chiéu sang bang dén huynh quang T5 (d6i chung). Ngoai ra ham luong
chlorophyll a, chlorophyll b va chlorophyll tong sb (twrong tmg 1a 285,40 pg/g, 196,40 ng/g, 481,80 ug/g) cia
la ciing déu cao hon so véi cdy & cong thirc ddi chimg va & cic cong thirc dén LED con lai. Nhu vy, qua quéa
trinh khao sat ching t6i nhan thdy anh sang LED két hop theo ty 16 BR =1:4 c6 cuong do chléu sang 1a 30
pmol. m™.s” phi hop cho sy sinh truong cua cdy lan Kim tuyen va ¢6 kha ning tmg dung lam ngudn sang thay

thé dén huynh quang trong nudi ciy in vitro cdy lan Kim tuyén.

Tir khéa: lan Kim tuyén, dén LED, nudi cdy in vitro, diép luc, cuwong dé chiéu sang.

MG PAU

Chi lan Kim tuyén Anoectochilus, thuéc ho Lan
- Orchidaceae c6 khoang 40-50 loai, dugc biét dén
khong chi boi gid tri lam canh, ma con boi gia tri
lam thuoc Trong y hoc ¢d truyen Trung hoa, lan
Kim tuyén duoc ding dé diéu tri bénh tiéu duong,
lam tan khéi u, giam lipase huyét, chita viém gan,
viém phé quan, phong thap, dau nhire xuong khop.
O Viét Nam, céc loai lan Kim tuyén phan b6 rong
nhung véi sb luong ca thé khong nhidu, tai sinh
cham va doi hoi diéu kién sdng ngit nghéo. Hién

tai, & nudc ta da théng ké duogc 12 loai lan Kim
tuyén, trong d6 loai Anoectochilus roxburghii Wall.
Ex Lindl (tén ddng nghia 1a Anoectochilus
setaceus Blume) la loai thuong gap nhit va c6 gia
tri thuong mai cao gép hang chuc lin cac 10a1
khac. Do 14 ngudn dugc thao quy, co gia tri kinh té
cao nhung ) lugng it, moc rai rac va bi khai thac
can kiét nén ciy lan Kim tuyén trong ty nhién c6
nguy co bi tuyét chiung néu khong c6 bién phap bao
ton hiéu qua. Vi vdy, bén canh viéc bio ton cic
quan thé lan Kim tuyén con sot lai trong tu nhién
hodc & cac vuon qubc gia va khu bao ton thién
nhién, cin phai nghién ctru quy trinh nhan ging
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mot s loai lan Kim tuyen cua Viét Nam dé dap
ting dugc dinh hudng bao tn va phat trién loai lan
nay (Thuy et al., 2015).

Trong nhén gidng in vitro, dnh sang 1a mot nhan
t6 quan trong anh huong dén toan bd qué trinh sinh
truong va phat trién ciia cdy thong qua cuong do,
quang ky va budc song cuia anh sang. Theo Debergh
va dong tac gia (1992) cudng do chiéu sing, ngoai
viéc c6 tac dung diéu hoa kich thudc 14 va than cling
nhu con dudng phat sinh hinh thai, con anh hudng
dén sy hinh thanh séc t§ va hién tuong mong nudc
(hién tugng thuy tinh thé) ctia cay con in vitro. Chat
lwong anh sang anh huong dén mot s6 dic tinh hinh
thai nhu sy kéo dai cay cuc va cdy ca chua
(Mortensen, Stromme, 1987), hinh thai giai phau 14
va kich thude 14 & cay phong (Soebo et al., 1995) va
su phat sinh ré gia & cay lé (Bertazza et al., 1995).
Nguon sang nhan tao sir dung phd bién trong nhan
gidng cay trong thuong 1a dén soi dbt, dén huynh
quang (FL) va dén phong dién cao ap (HID)..., tuy
nhién ving quang phd phat ra tir ching rat rong va
khong phai 4 ngudng thich hgp cho mét sé loai thuc
vat. Hién nay, viéc st dung hé théng phét sang bing
cac dién cuc (LED - light emitting diode) 1am ngudn
sang cho cay tréng da dugc chu y dic biét, vi co
nhiéu wu diém nhu: c6 bude song xac dinh, tiét kiém
dién nang, it toa nhiét, tudi tho cao va c6 thé d& dang
td hop céac loai LED ¢ budce song (hay mau sic)
khac nhau dé tao ra nguon sang co chat luorng mong
mubn. Dé ché tao dén LED cho cdy trong nguoi ta
thuong sir dung 2 chum sang la chum mau do (Red)
va mau xanh (Blue) bdi 2 chum sang nay cé ving
budc song twong Gng 1a 610-720nm va 400-520nm.
Khi d6 quang phd dén LED s& gan tring v&i quang
phd hip phu cta chlorophyll a va chlorophyll b nén
cac loai thuc vat s& hap thu duoc ti da nang luong
tir 4nh sang dén LED, trong khi hiéu suét sir dung
601 v6i nang lugng mit trdi va cic ngudn sang
trdng chi vao khoang 35%. Tuy nhién, ti 1¢ giira 4nh
sang xanh va do s& rat khac nhau ¢ ting loai thuc
vat va timg thoi ky sinh truong. Vi vay, da co nhidu
cong trinh nghién ctru dugc tién hanh nhim tim ra
ty 1¢ gita anh sang LED do va anh sang LED xanh
phu hop v6i sinh truong va phat trién cua timg loai
cay trong, hudng toi viéc nang cao chat luong cay
giong va giam gia thanh trong san Xudt thuong mai.
Hahn et al. (2000) d3 cho biét tc do quang hop cua
cdy Rehmannia glutinose nudi cdy in vitro rat cao
duéi hé théng LED hdn hop (50% LED do va 50%
LED xanh), con & dudi hé théng chi c6 dén LED
xanh hay LED d6 don sic thi toc d6 quang hop lai
rit thap. Nhidu ddi tuong khac nhu Chubi,
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D3 Thi Gam et al.

Eucalyptus citriodora, Phalaenopsis,
Spathiphyllum, ... d3 ting truong tdt dudi diéu kién
80% anh sang LED d6 va 20% anh sang LED xanh
(Nhut et al., 2003; Nhut et al., 2005; Nhut, 2011).
Gan day voi sy ra doi cia anh sang LED tréng, mot
sO cong trinh nghién ciru da cho biét sy phdi hop
gitta anh sang LED do, LED xanh va anh sang LED
tring ciing anh huong rat nhleu dén tc do sinh
truong va chat luong ctia ciy trong. Nghién ctru ctia
Kuan et al, (2013) trén cdy xa lach (Lactuca
sativa) cho biét trong lugng twoi cta than 14, ré,
ham luong chlorophyll a, chlorophyll b cting nhu
cac chi so vé do ngot, do gion va mau sic la cua cac
cdy nudi cdy dudi dén huynh quang va dén LED
RBW déu tét hon dén LED RB.

O nudce ta, cac cong trinh nghién ctiru vé lan Kim
tuyén con rat it, budc dau moéi c6 mot s6 cong trinh
nghién ctru vé nhéan giéng in vitro lan Kim tuyén.
Trong khi Nguyén Quang Thach et al., (2012) cong
bb nghién ciru vé k¥ thuat nhan gidng loai lan Kim
tuyén (4noectochilus setaceus Blume) in vitro nham
bao ton ngudn dugc liéu quy, thi Phing Vin Phé er
al., (2010) thong bio nghién ctu dac diém hinh thai,
phan bd cia loai lan Kim tuyén Anoectochilus
setaceus Blume & Vuon Qudc gia Tam Pdo, tinh
Vinh Phiic... Trén thuc té, chua c6 nghién ctru vé
ting dung hé thong chiéu sang LED trong nhan giéng
in vitro cdy lan Kim tuyén. Do d0, chung t6i da tién
hanh nghién ctru anh hudng cua céc loai dén LED co
buge song va cuong do chiéu sang khéc nhau dén
qua trinh nhan giong in vitro céy lan Kim tuyén,véi
mong mubn 14 tim duoc ngudn chiéu sang thich hop
dé tir d6 co thé xdy dung dugc quy trinh nhén giong
cdy lan Kim tuyén hiéu qua, giam chi phi san Xuét,
nang cao chat luong cdy giong va ty 1& song sot cua
cdy lan Kim tuyén ngoai vuon wom.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Mau chdi cdy lan Kim tuyén (dnoetochilus
roxburghii) c¢6 chiéu cao ddng déu 1,5 cm do phong
Cong nghé té bao Thuc vat, Vién Cong nghé sinh
hoc, Vién Han lam Khoa hoc va Cong nghé Viét
Nam cung cip duoc sir dung lam vat lidu nudi cdy.

Cac loai dén LED sir dung trong thi nghiém c6 budc
séng, cuong do chiu sang khac nhau tir 30 - 79 pmol.m™
25T do Trung tdm Phat trién cong nghé cao, Vién Han
1am Khoa hoc va Cong nghé Viét Nam cung cap.

Hé théng chiéu sang dén huynh quang (FL) sir
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dung deén T5 dai 1,2m, co cqc‘mg ﬁé chiéu sang la 46
+ lymolm™s’do coéng ty C6 phan Béng dén phich

nude Rang DPong cung cap duge st dung lam nguon
chiéu sang doi chirng.

Bang 1. Thang tin vé cac loai dén LED NN sir dung trong thi nghiém.

Cwong d6 anh sang
(vmol.m?s™)

Khoang cach chiéu sang
(ttr dén xuong mat gian)

T Tén dén Ti 1é LED mau

1 FL

2 LED dd (Red) 100 %, LED do

3 LED xanh (Blue) 100 %, LED xanh
4 BRW 1 B:R:W = 1:4:2

5 BRW 2 B:R:W = 1:5:1

6 BRW 3 B:R:W =1:2:2

7 BR B:R=1:4

4641 40 cm
5117 40 cm
7913 40 cm
5317 40 cm
45+12 40 cm
4945 40 cm
301 40 cm

Phuong phap nghién ciu

Phuong phap bd tri thi nghiém: cac chdi lan Kim
tuyén in vitro dugc cdy vao moéi truong Knudson C
(Kauther al., 2006) co ban c6 bd xung 10% nudc
dira, 10% dich chiét khoai tay, 0,5 mg/l NAA, 0,5
mg/l BA, 7,5 g/l aga va 1,0 g/l than hoat tinh. T4t ca
cac moi truong déu duge didu chinh pH =5,7-5,8
truge khi khir tring ¢ nhiét 6 121°C, ap suét 1 atm
trong 30 phit. Cac thi nghiém dugc nudi cdy trong
diéu kién nhiét d6 22°C, d6 4m 75- 80%, chiéu sing
16 gid/ngay, dudi cac didu kién chiéu sang khéc
nhau nhu: dén LED d6 don séc (R) (c6 budc song
630nm); dén LED xanh don sic (B) (co budc song
450 nm) va dén do LED xanh don sac va dé don sac
phéi hop véi LED tring (W) (viing quang phd rong)
theo nhiéu céc ti 1& khac nhau (BRW 1 = 1:4:2, BRW
2 = 1:5:1, BRW3—122) deén LED BR, do LED B
Kkét hop voi LED R (gom Ré60nm /Rezonm = 1/1) theo ty
1¢ 1:4 va dén T5, khoang cach giita dén chiéu sang
va binh céy 1a 40 cm. Mdi cong thirc chiéu sang khéo
sat v6i 10 binh, mdi binh cdy 6 chdi. Sau 3 thang,
danh gi4 anh huong cua diéu kién nudi cdy dén chiéu
cao cdy (cm), sb 13/ cdy, sé ré/cay, chidu dai ré (cm),
khéi lugng tuoi, dién tich 14, ham lugng chlorophyll
a, chlorophyll b va chlorophyll téng (ng/g)...

Ham luong chlorophyll a, chlorophyll b va ham
lugng carotenoid dugc xac dinh theo phuong phap
quang phd cia Lichtentaler va Wellburn (Wellburn
1994; Dere et al., 1998, Costache et al., 2012). Lay
toan b cac 1a ciia 10 cdy lan Kim tuyén, nghién nho,
tron déu va can lay 1g 1a (khéi luong tuoi) cho vao
binh thuy tinh kin chtra 20ml acetone va dit ¢ diéu
kién ti trong vong 24 gio dé chiét hoan toan lugng
chlorophyll trong mau. Phéan tich quang phd hip thy

bing may do quang phd UV/VIS Camspec M108.
Do hép phu (OD) duoc do & bude song 470, 662 va
645nm. Ham luong (ug/g) cac chat duge tinh theo
céc cong thirc nhu sau:

CthI'Ophyll a (Ca) = (1 1,75* A662 - 2,35* A645)
Chlorophyll b (Cb) = (18,61* Agss - 3,96* Ags2)
Carotenoid (Car) = (1000* A4z - 2,27*Ca - 81,4*Cb)227

Phuong phap do dién tich 14: cit roi cac 14 (O vi tri
1-4, tinh tir trén ngon xudng dudi) cua tat ca cac ciy &
cac cong thuc deén va do dién tich 14 theo phuong phéap
cua Hsien (Hsien and Arnold, 2014).

Moi cong thirc thi nghiém duoc lip lai ba lan.
Cac s6 liéu duoc xu ly vai phﬁn mém Microsoft
excell 2007 va Statgraphic XV theo phuong phap
Ducan véi a = 0,05.

KET QUA VA THAO LUAN

Anh huwéng ctia anh sing LED dén hinh thdi chéi
cdy lan Kim tuyén

Sau 3 thang theo doi, cac két qua thu dugc cho
thdy céc anh sang LED c6 tac dong dang ké dén toan
bo hinh thai cdy lan Kim tuyén, bao gdm ca phan
than, 14 va ré cdy. Anh sang don sic LED xanh va
LED d6 c6 anh huong trai nguoc nhau dén hinh thai
clia cdy lan Kim tuyén (Bang 2 va Hinh 1A). Trong
khi 4nh sang d6 don séc co kha nang kich thich chiéu
cao cay (dat t6i 6,12 cm) thi anh sang xanh don sdc lai
gdy hiéu tmg cdy thap lin, cac chdi sinh truong dudi
4anh sang nay c¢6 chiéu cao thdp nhét trong cac cong
thitc dén thi nghiém chi dat 3,87cm. Mot s6 cic ciy
con nudi cdy & cong thirc dén LED B con c6 hién
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tuong than mong nudc, 14 c6 mau xanh nhat, con mdt
s6 cay thi lai c6 hién tuwgng bi bach tang ¢ ca than va
1a. O cong thirc dén LED R, mac du ¢ chiéu cao vuot
trdi nhung cac cdy con thu dugc c6 thdn mau xanh
nhat, manh, yéu, 14 méng va vang hon so véi cac ciy
dugc nudi dudi cong thitc déen huynh quang va céc
dén LED khéc. Két qua nghién ctru nay ciing pht hop
v6i thi nghiém ciia Appelgen (1991) nuéi cdy cay Quy
thién trac Pelargonium, trong khi anh sang doé lam
tang chidu cao than choi, thi 4nh sang xanh lai c6 tac
dung nguoc lai gy trc ché.

D3 Thi Gam et al.

Khi két hop anh sang xanh don sic va do don
sdc voi anh sang tréng (LED tring am) theo nhiéu ty
1¢ khac nhau, thi nhan thay cic chdi cdy sinh truong
& didu kién dén BRW 2 va BRW 3 ¢o chiéu cao
khong khac biét vé mat théng ké, twong ng 1a 4,76
cm va 4,41 cm. Con ¢ trudng hop két hop giita 4nh
sang don sic xanh va d6 theo ty 18 BR =1: 4 (cudng
d6 4anh sang 13 30+1pmolm™s™), cac chdi lan Kim
tuyén c6 chiéu cao (5,88 cm) vuot trdi hon hén so
v6i cong thire dbi chimg va cac cong thirc LED phdi
hop khac.

Bang 2. Anh huwéng clia cac diéu kién chiéu sang dén sinh trwdng va phat trién ctia cay lan Kim tuyén.

Piéu kién Cwong dd anh Chiducao S6 Sé Dai ré Trong lwong Trong lwong
chiéu sang sang (umol.m>s™) cay (cm) la/cay rélcay  (cm) twoii (g/cay) kho (%)

FL 46+1 557 5.26° 4.33° 1.23% 0.158% 17.38

R 5147 6.126° 453 407 121" 0.112%° 13.09

B 7943 3.87° 3.93° 313  0.93° 0.095° 12.18

BRW 1 5347 5.18° 4.66" 366  1.23" 0.129" 14.23

BRW 2 45412 4.76" 4.83" 350  1.38° 0.120%° 15.55

BRW 3 4945 4.405° 3.84° 2.94° 1.18" 0.105% 13.80

BR 30%1 5.88% 5.20° 3.53°  1.33° 0.169° 16.83

Ghi chu: Két qua trung binh cta 3 1&n lap lai; cac chir cai khac nhau trong cung mét cot thé hién sy khac biét & muirc cd y

nghia v&i a=5%.

Bén canh su thay ddi vé chiéu cao cua chéi, anh
sang LED ciing anh huéng t6i s6 la/cdy ciing nhu
dién tich 14 cua cdy lan Kim tuyén. Qua két qua ¢
bang 2 c6 thé thiy cong thirc dén huynh quang va
dén LED BR c6 s6 la/cay 1a 1on nhét, tvong tng 1a
526 va 520 la/cay. Trong sb nhiing cong thic
nghién ctru, cac cdy lan Kim tuyén dugc chiéu sang
0 cong thirc dén LED BR duoc dénh gid 1a c6 la phat
trién dong déu hon va c6 dién tich 14 (0,82 cm?) 16n
hon céac cong thirc dén khac (Bang 3). Cong thirc dén
LED B va BRW 3 cho s6 l4 it nhat, trong tng 1a
3,93 la/cay va 3,84 la/cay. Ngoai ra dién tich 14 ¢ cac
cong thirc nay ciing thip hon so v&i cong thirc dén
d6i chimg va cac dén LED con lai. Pac biét & cong
thirc dén LED B cac 14 con c6 hién tugng bi bach
tang va khong 16 van kim tuyén. Cac 14 ciia cdy lan
Kim tuyén sinh truong ¢ diéu kién anh sang dén
huynh quang va dén LED BR c6 trong lugng tuwoi dat
18,1 mg/la va 18,33 mg/l4, cao hon cac didu kién
anh sang LED khac. Két qua nay cho thdy cac cay
lan Kim tuyén sinh truong ¢ didu kién anh sang do
don sic, xanh don séc va didu kién LED xanh va do
¢6 phdi hop anh sang LED tring 4m thi cac 1a déu
mong va c6 mau nhat hon so véi diéu kién anh séng
huynh quang va BR (Hinh 1A) va cong thuc co
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cuong d6 chiéu sang ¢ muc cao nhu LED B (79
umol.m™.s™) 1a khéng phu hop cho sinh truéng ciia
cdy lan Kim tuyén. Khi phan tich chi tiéu khdi lugng
tuoi, chung t6i ciing nhan thdy céc chdi lan Kim
tuyén sinh truong & didu kién anh sang LED BR
cling c6 khdi lwong twoi cao nhét (0,169 g/cdy) trong
cac cong thirc nghién ctru va sy khac biét nay duoc
danh gia 1a c6 ¥ nghia thong ké.

Anh huéng khic nhau cta anh sang LED dén
hinh thai cling nhu sy phat trién da dugc ghi nhan
trén nhiéu ddi tugng thyc vat khac nhau. Cac nghién
ctru cho thdy anh sang d6 va xanh don séc thuong co
tac dong trai nguoc nhau dén hinh thai cta thuc vat.
Anh sang d6 don sic thuong co tac dong kich thich
kéo dai than trong khi anh sdng xanh don sic lai gay
trc ché dén sy phat trién cia chdi cdy. Bén canh do,
su két hop giita anh sang d6 va xanh & ty 1é thich
hop 14 can thiét cho sy sinh truong va phat trién cua
thyc vat (Duong Tan Nhut et al., 2003; Duong Tén
Nhyt va Nguyén B4 Nam 2009; Moreira,
Debergh,1997). Trén cdy lan Kim tuyén, ching t6i
cling ghi nhan sy anh huong tiéu cuc clia anh sang
LED xanh va LED d6 don sic dén hinh thai cdy, con
& diéu kién anh sang két hgp BR nhan thdy sy phat
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trién hinh thai cta lan Kim tuyén l1a tot nhét. Nhu
vay kiéu dén LED két hop giira anh sang LED B va
LEDR theo ty 1é1:4, dac biét ving anh sang do trong
deén lai dugc phdi hop gitta LED R630nm va LED
R660nm theo ty 1¢ 1: I dugc danh gia la co tac dung
kich thich sy phat trién hinh thai cdy lan Kim tuyén
t6t hon so véi cac kiéu dén trong thi nghiém.

Anh hwéng ciia dnh sing LED dén sw phdt trién ré

ciia cdy lan Kim tuyén

Anh sang khong chi tic dong dén hinh thai chdi
ctia cdy lan Kim tuyén ma con anh huong téi qua trinh
phét trién ctia ré cdy lan Kim tuyén. Trong cic cong
thirc thi nghiém, cac cy sinh truong & didu kién anh
sang huynh quang c6 s6 lwong r&/cay nhiéu nhét. Chi
tidu nay thap nhit 1a & cong thirc BRW 3 va cong thirc
LED B (Bang 2). Cong thitc dén LED BR va den
BRW 2 ¢6 s6 1& twong dwong nhau 1a 3,5 ré/cay. Mic
du cac didu kién dén LED thir nghiém khong c6 tac
dong 16 rét dén sb lugng ré nhung lai c¢6 anh hudng
dang ké dén chiéu dai cia céc ré tao thanh. Cac chdi
duoc nudi cdy dudi dén LED BR va BRW 2 ¢6 chiéu

dai ré 1 twong duwong nhau 1a 1,33 cm va 1,38 cm va
dwoc danh gia 1a dai nhit trong tit ca cac cong thirc
thi nghiém. Cac chdi lan Kim tuyén sinh truéng trong
diéu kién dén LED B co chiéu dai ré l1a ngdn nhét
(0,93 cm). Chiéu dai r& & cong thirc dén LED R va
BRW1 khong c6 su khac biét vé mat théng ké so véi
dén huynh quang (Bang 2). Tir két qua trén c¢6 thé
thdy cong thirc dén LED BR c6 kha nang kich thich su
phat trién chiéu dai cua ré cay lan Kim tuyén.

Anh hwéng ciia anh sing LED dén mgt sé chi tiéu
sinh ly ciia cdy lan Kim tuyén

Cac anh sang LED khac nhau c6 anh hudng
khac nhau 18n su tich lity cac sic t6 quang hop & chdi
cdy lan Kim tuyén. Két qua ¢ bang 3 cho thiy cac
chdi lan Kim tuyén sinh truong dudi dén LED BR c¢6
ham lwong diép luc téng s6 (Chl téng sé) cao nhét 1a
481.8ug/g, trong khi d6 & dén LED BRW 3 lai ¢o
ham lugng Chl tong sé thip nhat, chi 1a 177 pg/g.
Céc cong thirec dén LED con lai la BRW 1, BRW 2,
R, B c6 ham lugng Chl tong s6 14 twong dwong nhau
va déu thip hon so véi dén BR va dén huynh quang.

Bang 3. Anh huwéng clia cac didu kién chiéu sang dén mét sé chi tiéu sinh Iy cdia cay lan Kim tuyén.

Dieukiegn  Chla Chlb Chiténg  Car Chlab  Chli Car ?i:inm Trong lwong turoi
chiéu sang (Mg/g) (nglg) sO (ng/g) (uglg) (cm?) cua la (mg/la)

FL 251.30°  184.70° 436.00 65.20"° 1.36 6.69 0.79°° 18.10°

R 148.60°  144.80" 343.00 48.00%° 1.37 7.15 0.67° 14.20%°

B 154.00°  81.50° 235.50 28.60° 1.89 8.23 0.58° 9.97°

BRW 1 147.90°  109.60° 257.50 39.80° 1.35 6.47 0.64°° 16.49"

BRW 2 162.90°  122.00® 284.90 39.50° 1.34 7.21 0.66° 15.37%°

BRW 3 95.00° 82.00° 177.00 29.30° 1.16 6.04 0.61% 14.66%°

BR 285.40°  196.40° 481.80 73.80° 1.45 6.53 0.82° 18.33°

Ghi chu:Két qua trung binh ctia 3 1&n 1ap lai; cac chir cai khac nhau trong cung mét cot thé hién sy khac biét & muirc y nghia

vOi a=5%.

Bén canh sy anh hudng dén ham luong diép luc
tong s6 cta chdi lan Kim tuyén, cic anh sang LED
cling tac dong dén ty 1é giita diép luc a va b. Két qua
thu dwoc ¢ bang 3 cho thdy ty s chlorophyll a/b
(Chl a/b) & céc chdi lan Kim tuyén sinh truong dudi
cac didu kién 4nh sing khac nhau déu nim trong
khoang tir 1,16 dén 1,89. Theo Lé Pirc Dién (1967)
cay chiu bong thuong co ty 1€ di€p luc a/b nho hon 3,
cay trung binh 1a 3, cdy uvu sang la 16n hon 3. Nhu
vdy cdy lan Kim tuyén 1a cdy c6 kha niang chiu bong,
didu nay ciing phu hop véi dic diém phan bd ty
nhién cta cdy lan Kim tuyén, thuong moc & cac
viing nii cao, phan bd ¢ tang thip ciia rimg, dudi cac

tan cdy cao, thu nhan anh sang khuéch tan.

Ham luong carotenoid (Car) ciing 1a sic t§ quan
trong trong qué trinh quang hop, ngoal chirc nang
dan chuyén ning luong photon den chlorophyll,
carotenoid con c6 vai trd bao vé céac sic t6 diép luc
khoi su quang oxy hoa gay ra boi anh sang va oxy.
Mtrc d§ anh hudng bdi qua trinh quang oxy hoa 1én
diép luc c6 thé thay qua ty 1¢ giita chlorophyll tong
s6 va carotenoid (Goins et al., 1997). Ham lugng Car
cao nhit 14 & cong thirc dén LED BR va thip nhit 1a
& cong thirc LED xanh va cac cong thirc LED két
hop. Két qua & bang 3 con cho thiy ty sb
Chlorophyll téng sd/Carotenoid (Chl/ Car) & hau
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hét cac cong thirc dén thi nghiém 1a khac biét so véi
cong thirc dén ddi ching. Phan tich ham lugng
carotenoid ctia cac chdi sinh truéng & cac cong
thire chiéu sang khac nhau, cho thdy ham lugng
carotenoid tdng cao & diéu kién anh sang LED BR,
nhu vdy c6 thé thiy anh sang LED BR déng vai
tro thiic dy kha ning thu nhan ning lugng tir cac
photon 4nh sang. Dya trén ket qua danh gia budc
dau vé ham lugng cac sac tb quang hop ciing nhu
ty 18 giita cac loai sdc t6 c6 thé suy ra ring anh
sang LED BR c6 kha nang tiang cuong su hinh
thanh cac sic t6 quang hop cua chdi lan Kim
tuyén va anh sang LED xanh khong tao dugc diéu

Hinh 1. A: Anh hwéng clia cac didu kién chiéu sang dén hinh thai cay lan Kim Tuyén (a; — gi

D3 Thi Gam et al.

kién dé hinh thanh sic td, khién cho ham luong
diép luc trong céac choi cay deu giam thap hon so
véi doi chung.

Su thay d6i v& ham lugng céc sic t6 quang hop
ddng thoi din dén sy thay ddi vé trao ddi chét ciing
nhu ham lugng chat kho tich liy. Trong lugng kho
clia cdy & cong thirc dén huynh quang 1a cao nhit va
dugc danh gia la twong duong véi cong thiic den
LED BR. Trong khi d6, trong lugng kho cua cac
chdi sinh truong dudi dén LED B, R, BRW1, BRW2
va BRW 3 déu thdp hon so véi cong thirc dbi ching
va cong thirc dén BR.

]

H
-2
b
2
®
=
e
8

: Blue, Red, FL, BR, BRW1,

BRW2, BRW 3). B. Anh hwéng clia cac didu kién chiéu sang dén dién tich la cay lan Kim Tuyén (a-f: Blue, Red, FL, BR,
BRW1, BRW2. Cac la & vi tri 1-4, tinh tlr ngon xubng duwéi); C: Cay lan Kim Tuyén dwoc huan luyén trén gia thé. D: Cay lan

Kim Tuyén tréng trong nha lwéi.

KET LUAN

Céc két qua nghién ctru di chi ra ring & cac diéu
kién chiéu sing bang dén LED khac nhau c6 anh
huéng dang ké dén sy sinh truong va phat trién cta
cy lan Kim tuyén in vitro. Trong diéu kién chiéu sang
két hop BR v6i ty 18 1:4 va c6 cuong do sang 1a 301
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pmol. m>s"' (6 khoang cach 40 cm), cdy lan Kim
tuyén in vitro phat trlen t6t nhat v6i chidu cao cay la
5,88 cm, chiéu dai r& 1,33 cm, khéi lugng twoi 0,169
g/cay, dién tich 14 0,82 cm” va ham lugng chlorophyll
a, chlorophyll a va chlorophyll tong s6 tuong ung la
285,40 pg/g, 196,40 pg/g, 481,80 pg/g. Diéu d6 cho
thdy dén LED BR véi cac chi s nhu trén c6 thé sir
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dung dé thay thé dén huynh quang T5 trong qué trinh
nhan giong in vitro cay lan Kim tuyén.

Loi cAm on: Tdp thé tdc gid xin chdn thanh cam on
dé tai “Nghién ciru phdt trién cong nghé chiéu sing
LED phuc vu néng nghiép Tdy Nguyén”, md so
TN3/C09 thujc chwong trinh Tdy Nguyén 3 va
Phong Cong nghé Té béo Thyc vat, Vién Cong nghé
sinh hocda cung ccfp kinh phi, thiét bi, vat liéu dé
thuc hién cdc nghién cuu.
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SUMMARY

Recently, LED lighting technology has been developed fast and strongly. It has been widely used in many
new fields. LEDs have been tested as an artificial light source during micropagation and tissue culture of
various plants species as an alternative to traditional light sources to save energy and improve the efficiency of
the culture process. In this study, effects of LED light at different wavelengths and luminous intensities on
growth of Anoectochilus roxburghii's buds in vitro were investigated. Anoectochilus's buds were cultured under
the different light conditions, such as LED in monochromatic red (R), LED in monochromatic green (B) , LED
in the green and red light combining with warm white light (W) in different ratios (BRW 1, BRW2, BRW3 and
BR). After 3 months of culture, the results showed LED B at strong luminous intensity (79 + 3 pmol.m-2.s-1)
inhibited the growth and development of Anoectochilus roxburghii. In contrast, BR LED with low luminous
intensity (30 £ lumol.m-2.s-1) had made a positive effect on growth and development of Anoectochilus
roxburghii. The plant height (5,88 cm), root length (1,33 cm), fresh plant weight (0,169 g/plant), leaf area (0,82
cm?2), fresh leaf weight (18,33 mg/leaves) of plants in vitro were found higher than those of plants grown under
TS fluorescent lighting conditions (as control). Besides, chlorophyll a, chlorophyll b and total chlorophyll
content of leaves (285,40 ug/g, 196,40 ng/g, 481,80 pg/g respectively) were higher than in the control and
other versions of LED combine. The results also showed that the LED light with combined ratio of BR = 1: 4
at luminous intensity of 30 pmol.m-2.s-1 were suitable for the growth of Anoectochilus roxburghii. Therefore,
BR LED (1:4) light condition should be replaced fluorescent light sources in vitro culture of Anoectochilus
roxburghii in future.

Keywords: Anoectochilus roxburghii, LED lighting, plant culture in vitro, chlorophyll, luminous intensity.
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