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LED (Light Emitting Diode) has been used as an artificial light source
in tissue propagation of numerous plants due to its outstanding
advantages compared to the fluorescent lamp. This study aimed to
evaluate the effects of LED light on the in vitro development of
Cymbidium sp. In particular, the study evaluated the effects of LED
light on Cymbidium sp.’s PLBs regeneration and propagation. The
results showed that LED lights directly improved the efficiency of
micro-propagation of Cymbidium sp. through enhancing the
development of PLBs and improving the shoot induction from PLBs
ratios. Blue light (450 nm) increased the development of PLBs with a
growth rate up to 69.03 £ 0.77%. On the other hand, combination blue
LED (450 nm) and red LED (660 nm) at the ratio 7:3 reduced the shoot
regeneration period to 12 days together with the increasing in number
of shoot/PLBs index and enhancing shoot development and in vitro
rooting. Our results provided evidence for LED light design applied in
in vitro propagation of not only Cymbidium sp. but also other high
commercial value orchid species.

ANH HUONG CUA ANH SANG LED DEN SINH TRUONG VA PHAT TRIEN
CAY LAN KIEM (Cymbidium sp.)
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Nhan gidng in vitro

bén LED (Light Etting Diode) da duoc st dung lam nguon sdng nhan
tao trong qua trinh nudi cdy mo cua nhiéu loai cay tréng nhd nhimg wu
diém vuot troi so voi dén huynh quang. Nghién ciru nay dugc thuc hién
nhim d4nh gi4 anh huong cia anh sang LED dén sy phat trién in vitro
cua loai lan kiém (Cymbidium sp.). Nghién ciru danh gia tic dong cua
anh sang LED dén dén qua trinh tai sinh va nhan nhanh chdi tir cum
protocorm-like bodies (PLBs) cua cy lan kiém (Cymbidium sp.). Két
qua cho thiy, ngudn sang tr den LED da anh huong theo hudng cai
thién hiéu qua vi nhan giéng cua cdy lan kiém thong qua viéc ting
cuong sy phat trién ciia PLBs va cai thién ty 1é cam ang choi tir cac
mau PLBs. Anh sang xanh (450 nm) lam ting sy phat trién ctia cum
PLBs véi ty Ié ting truéng Ién téi 69,03 + 0,77%. Mt khac, khi két hop
anh sang LED xanh (450 nm) va LED do (660 nm) theo ty I¢ 7:3 da rit
ngan thoi gian tao chdi cua cay lan kiém tir PLBs xuéng con 12 ngay,
dong thoi tang s6 choi/PLBs tao thanh, cai thién qua trinh phat trién cua
chdi va ra r& in vitro. Két qua ctia nghién ctru cung cap dit liéu thong tin
cho thiét ké dén LED 4p dung trong nhan giéng in vitro ciy lan kiém
noi riéng va cac loai lan co gia tri thuong mai cao khac.
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1. Gioi thigu

Chi lan kiém (Cymbidium) thudc ho Lan (Orchidaceae) v6i khoang hon 120 loai dugc tim thay
tai nhiéu quéc gia trén thé gioi. Céc loai lan kiém thudng c6 cum hoa to, dang chum, mau sdc sdc
s&, dep, hoa nd vao mua thu hodc muia Xuan, nd bén (tir 20 dén 30 ngay), huong thom diu [1]. Lan
kiém hién dang dugc thi truong quan tAm phat trién bén canh cac dong lan ho diép truyén thong do
nhitng dic tinh quy va co gid tri thwong mai cao. Tinh dén thoi diém hién tai, khoang 20 loai lan
kiém da duoc phat hién tai nhiéu tinh thanh trong nuoe. Bén canh nhimg thuén loi vé diéu kién khi
héu trong viéc trong va chim soc, thuong mai hoa nhiéu loai lan quy hiém trong do c6 lan kiém con
nhiéu kho khan. Tir 4o, yéu céu vé ngudn gidng 6n dinh va sach bénh 13 v6 ciing can thiét.

Cac ky thuat nudi cay mo thuc vat da va dang dugc tmg dung thanh cong trong nhan gidng in
vitro rat nh1eu dbi tuong cay trong, cay 1am nghiép va ciy hoa canh. Nudi cdy mo cac loai lan co
gia tri kinh té cao lu6n thu hut sy quan tim ctia cac nha nghién ctru. Quy trinh nhan gidng in vitro
mdt s6 loai lan kiém da duoc cong bd trong mét sb nghién ciru nhu nhan gidng: C. aloifolium [2],
Cymbidium [3], Xanh Ngoc (Cymbidium hybrid ‘Luscious Falls’), Cam Lira (C. hybrid ‘Orange
Glow’), Xanh Thom (C. hybrid ‘Green Meadow’) va Vang Trang (C. hybrid ‘Sunny Moon’) [4].
Trong nhan gidng in vitro thyc vat noi chung cling nhu nhan giéng cac loai lan kiém, anh sang 1a
mdt yéu t6 quan trong quyet dinh dén san luong ciing nhu chit lugng cay gidng [5]. Anh sang LED
(Light Etting Diode) la nguon séng c6 nhiéu vu diém da va dang dugc img dung trong nhiéu linh
vue cua doi song, trong d6 bao gdbm ca linh vye nudi ciy mo, té bao thyc vat. Tuy nhién, déc diém
sinh trudng cua moi loai thyc vat 1a khac nhau dan t&i sy khac biét vé nhu cau 4nh sang trong qua
trinh nuéi cdy. Hién nay, nhiéu nghlen clru dang dugc tién hanh v6i muc dich lya chon duoc kiéu
anh sang phu hop voi qua trinh nhén giéng, nuodi trong nhiéu loai lan ¢6 gia tri thuong mai cao [6],
[7]. Trong d6, nghién ctru vé anh sang LED cho lan kiém d chi ra rang su két hop giita anh sang
xanh va d6 14 t6i wu cho su ting sinh protocorm-like bodies (PLBS) va trong luong tuoi cua cay [8].
Nghién ciru nay duogc thyc hién véi muc dich khao sat anh hudng clia cac diéu kién chiéu sang
LED dén hiéu qua nhan gibng in vitro cy lan kiém, tir d6 tao ngudn ciy giéng thuong mai ciing
nhu gép phan bao ton loai lan kiém dic hitu trong ty nhién.

2. Vit liéu va phwong phap nghién ciru
2.1. Vat li¢u thuc vt

- Méu hat lan kiém in vitro duoc nudi trong tai phong thi nghiém cua Trung tdm Phat trién
cong nghé cao.

- Hoéa chit sir dung trong nghién ctru: Mbi truong Murashige and Skoog medium 1962 (MS,
Duchefa, Ha Lan), BAP (Duchefa, Ha Lan), NAA (Duchefa, Ha Lan), sucrose (Viét Nam), than
hoat tinh (Xilong, Trung Quéc) va agar (Viét Nam).

2.2, Vit ligu dén LED va den huynh quang
Bang 1. Thong tin vé cdc loai dén LED néng nghiép sir dung trong thi nghiém

Tén dén Ti 1¢ LED Cudng dd 4nh sang (nmol.m”s™)
HQ Dén huynh quang 46 + 1
LEDR 100%, LED d6 (660 nm) 51+7
LEDB 100%, LED xanh (450 nm) 79 +3
LED 14 B:R=1:4 30+ 1
LED 73 B:R=7:3 49+5
LED 142 B:R:W = 1:4:2 53+7
LED 151 B:R:W = 1:5:1 45+ 12

Céc loai dén LED nong nghlep sir dung trong thi nghiém c6 budc song, cudong do chiéu sang
khac nhau tir 30 - 79 pmol.m?s™ (Bang 1), do Trung tim Nghién ctru va Phat trién cong nghé
cao, Vién Han 1am Khoa hoc va Cong nghé Viét Nam cung cap. Dén huynh quang (HQ) TS5 dai
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1,2 m, c6 cudng dg chiéu sang 13 46 + 1 umol.rn"z.s'l do cong ty Cb phan Bong dén phich nudc
Rang Pong cung cap dugc st dung l1am ngudn chiéu sang doi chung.

2.3. Pdnh gid tic dpng ciia dnh sing LED dén qud trinh tdi sinh cum PLBs tir hat lan kiém
(Cymbidium sp.)

Qué lan kiém dugc khir tring bé mat thu hat va nay mam trén méi truong SM1 chira MS %,
BAP 1,0 mg/L, sucrose 30 g/L than hoat tinh 0,5 g/L, agar 8 g/L, pH 5,8. Hat lan sau khi nay
mam duoc chuyén sang méi trudng tai sinh protocorm SM2 (thanh phan: MS, BAP 1,0 mg/L,
NAA 0,5 mg/L, sucrose 30 g/L, agar 8 g/L, pH 5,8). Mau protocorm tai sinh tir hat dugc khir
dinh sinh truong va tiép tuc nudi cay trén moi truong SM2 tao PLBs nguyén lidu cho giai doan
nhan nhanh va ti sinh chéi tr cum PLBs.

Tiép theo, cic miu PLBs duoc chuyén sang nudi cdy dudi didu kién chiéu sang khac nhau
nham danh gia anh huong cta anh sang LED dén kha ning tai sinh va nhan nhanh PLBs. Mbi
cong thirc chiéu sang khdo sat v6i 15 binh thi nghiém, mdi binh chtra khoang 1g PLBs. Thi
nghiém dugc 1ap lai 3 lan doc 1ap. Sau 2 thang theo ddi, tién hanh danh gia anh huong cua anh
sang LED dén cum PLBs qua cac chi tiéu: Khéi lugng tuwoi cum PLBs, Ty 1é séng ctia cum PLBs
va Ty 1¢ tang truong ctia cum PLBs (%) = 100 x (Khoi lugng twoi cum PLBs sau 2 thang — khoi
lwong twoi ban dau)/ (Khdi lwong twoi cum PLBs sau 2 thang).

2.4. Danh gia tic dpng cia dnh sing LED dén qud trinh tdi sinh va nhan nhanh chéi tic cum
PLBs ciia cdy lan kiem (Cymbidium sp.)

Mau PLBs khoe, ddng déu, kich thude 0,2 - 0,3 cm dugc nudi chy trén cdc binh tam gidc 250 ml
chira méi trudng cam tng phat sinh chdi. Mdi binh cay 8 - 10 mau PLB (twong ung voi lg
PLBs/binh). Cac binh thi nghiém duoc b6 tri hoan toan ngau nhién va dugc nudi cdy dudi cc diéu
kién 4nh sang khac nhau. Sau 8 tudn tién hanh thu thap cac chi tiéu danh gia sinh trudng.

2.5. Ddnh gid tic dong ciia dnh sing LED dén qud trinh tao cdy lan kiém (Cymbidium sp.) in vitro

Céc chdi dii tiéu chuan véi chiéu cao dong déu 16n hon 2 cm dugc chuyén sang nudi cdy trong
moi trudng cam Ung phat sinh ré MS, NAA 1,0 mg/L, agar 7,5 g/L, sucrose 20 g/L, pH = 5,8.
Céac mau chodi duge nudi cdy dudi cac kiéu dén khac nhau trong thoi gian 8 tuan. Sau 8 tudn tién
hanh xac dinh s 14/cdy; chiéu dai 1a (cm); chiéu rong 14 (cm); dé day phién 14 (mm); s ré trung
binh; chiéu dai r& (cm) va ham luong chlorophyll tong s (ng/cm?).

Cac chi ti€u danh gia hinh thai dugc xdc dinh qua phuong phap do dém thong thuong. Chi
tiéu do day phién 14 duge xac dinh dya trén do bé day cua lat cat ngang 1a tai vi tri song 1a dudi
kinh hién vi quang hoc. Cac lat cit dugc thu thap tai vi tri gitra cua moi la. Tién hanh thu s liéu
cta 3 1at cat/la, 10 14/ cong thic chiéu sang. Chi tiéu ham luong chlorophyll téng sé dugc xac
dinh voi thiét bi Opti-Sciences CCM-300 (Opti-Sciences Inc) theo khuyén nghi clia nha san xuét.

Cac thi nghiém dugc thuc hién dudi cung diéu kién moi truong dinh dudng va & diéu kién
nhiét d 25-27 °C, d6 4m 75- 80%, thoi gian chiéu sang 16 gid/ngay. Khoang cach gitta dén chiéu
sang va binh cay 1a 40 cm. Mdi cong thie chiéu sang khao sat voi 10 binh thi nghiém, mdi binh
chira 8 chdi. Thi nghiém duoc lap lai 3 lan doc lap.

S liéu duoc tinh toan theo phuong phéap thdng ké toan hoc bang Data Analysis cua chuong
trinh Excel 2007. Phan tich ANOVA dé xac dinh anh hudng mot nhan t5 thi nghiém. Phan tich
LSD duogc thyc hién voi phan mém Statgraphic 15.

3. Két qua va thao luin

3.1 Anh hwéng ciia dnh sing LED dén qud trinh tdi sinh va nhin nhanh PLBs tir hat cdy lan
kiém (Cymbidium sp.)

Mau qua lan kiém dugc khir tring bé mit, thu hat va nudi cay cho nay mam trén moi trudng
SM duéi cac didu kién chiéu sang khac nhau. Két qua khao sat cho thdy, sau 30 ngdy nudi ciy

http://jst.tnu.edu.vn 260 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(13): 258 - 265

c4c mau hat lan déu nay mam. Piéu kién chiéu sang khong anh hudng t6i kha ning nay mam cua
hat lan va ty 1€ tai sinh cua protocorm (Bang 2, Hinh 1). Tuy nhién, kha nang tang sinh ciing nhu
phat trién cua cac cum PLBs chiu nhiéu tac dong tir didu kién chiéu sang. Trong cac diéu kién
chiéu sang, 4nh sang xanh lam 450 nm (LED xanh) c6 kha nang kich thich sinh truong ctia cum
PLBs 1a t6t nhat. Khdi luong tuoi trung binh ciia cac cum PLBs khoang 3,778 + 0,151 (g) dat ty
1¢ ting truong 69,03 + 0,77% sau 60 ngay nudi cay (Bang 2). Két hop anh sang LED & cac ty 18
khac nhau ciing anh hudng 16n t6i kha ning ting sinh ctia cum PLBs. Anh sang LED 14 cho ty 1&
sinh trudng ciia cum PLBs 1a thap nhat (47,89 £ 3,45%), trong khi bd sung anh sang LED tring
4m vao dai quang phd c6 kha ning cai thién kha ning ting sinh ciia cum PLBs & cac didu kién
chiéu sang LED 151 va LED 142 (Béng 2).

LED 142

Hinh 1. Hinh dnh cdc cum PLBs tao thanh sau 8 tuan nudi cdy duwdi cdc diéu kién chiéu sang khac nhau
Bang 2. Anh hiong ciia dnh sang LED dén kha ndng phdt sinh PLBs cua cdy lan kiém (Cymbidium sp.)
sau 2 thang nudi cay

Cong thie Ty 1€ tang truwéng  Khoi lwgng twoi Ty 1€ song clia cum Dic di m ciia PLBs

dén cia cum PLBs (%) cia PLBs (g) PLBs (%) )

HQ 56,48" + 3,56 3,01°+ 0,09 86,90 z;ghflfcrg&”m";“;ﬂﬁ"ha“ nhicu cym
LED B 69,03°+ 0,77 3,77°+0,151 86,48 PLB c6 mau xanh d¢am, chéc va non
LED R 52,86 + 4,57 2.34%4 0,072 82,40 PLB c6 mau xanh, khong bi hién

tuong thuy tinh thé .
LED 14 47,89+ 3,45 1,05% 0,180 87,96 Eﬁf 06 méu xanh, c6 dinh choi méi
LED73  54,04°+2,89 2,44+ 0,180 85,00 gi';lﬁ oo ma n’;fg‘h dam, mong, c6
LED 151 52,67°+ 5,31 246%™+ 0,187 87,73 Etg ‘c:g f}ll‘:)‘i :23}11(1?2;1{;8 ;‘hlg‘gccur;n
LED 142 5536+ 526 2.59%4+ 0,115 82,175 PLB c6 mau xanh vang nhat, nhiéu

cum c6 dinh choi mdi nhu

Ghi chii: Cdc gid tri trung binh nghiém thirc 6 chit cdi a, b theo hang hodc a, b, ¢, d theo cét chi sw khdc
biét co y nghia thong ké (P< 0,05).

3.2. Anh hwong ciia dnh sing LED dén qud trinh tdi sinh chéi tic cum PLBs ciia cdy lan kiém
(Cymbidium sp.)

Céc cum PLBs tiép tuc dugc chuyén sang méi trudng SIM tao chdi tir cum PLBs. Két qua
theo ddi cho thay PLBsdéu c6 kha ning tao chdi dudi cac diéu kién chiéu sang khac nhau. Tuy
nhién, diéu kién chiéu sang anh hudng 16n dén thoi gian cam tng tao chdi ciing nhu sinh trudng
ctia cum chdi. Trong cic kiéu dén thi nghiém, anh sang LED xanh lam (LED B) va anh sang
huynh quang c6 thoi gian xut hién ch01 1a 1au nhét (sau khoang 20 ngay). Trong khi do, mau
nudi cdy duéi cac kiéu dén LED khéc xuat hién chdi vao thoi diém khoang 12 ngay sau nudi cay
(Bang 3). Ngoai ra, 4nh sang LED ciing tac dong dén sinh truong cla cum chdi. Cum PLBs nuoi
cay dudi anh sang do va xanh don sic co khdi luong tuoi thap nhét trong cac didu kién chiéu
sang LED (Bang 3, Hinh 2). Mit khéc, két hop cac anh sang LED c6 hiéu qua kich thich sinh
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truéng cia cum chdi. Céc két qua danh gia cho thdy 4nh sang LED két hop 70% do 30% xanh
(LED 73) 1a phu hop nhat cho qua trinh cam ung phat sinh choi tir cum PLBs.

N

|

| e P

Hinh 2. Hinh dnh cdc cum choi tdi sinh tie PLBs ciia cdy lan kiém (Cymbidium sp.) 0 cac cong thirc tac dong
den LED khac nhau va den huynh quang sau 2 thang nudi cay
Bang 3. Anh hueong ciia dnh séng LED dén qud trinh tdi sinh chéi tir PLBs ciia cdy lan kiém (Cymbidium sp.)

Cong thirc  Thoi gian phat  Khdi lwong twoi

~ o R o Ae
\ . A, . A, Dac diém cua cum choi
den sinh choi cua cum choi (g) § :

Cum PLBs ¢6 mau xanh, xuat hién cac choéi ¢6 mau

\ Cc
HQ 18 ngay 4,44°£0,22 trang va xanh nhat
LED B 20 ngay 437°+021 C}lm PI‘JBs ¢6 mau xanh dam, xuat hién cac choi c6 mau
trang va xanh nhat )
| d Cum PLBs c¢6 mau xanh, xuit hién cdc chdi c6 mau
LEDR 12 ngay 3,58°+0,42 tréng va xanh nhat, c6 mot sd chéi >0,5cm
C1;1m PLBs ¢6 mau xanh, xuat hién, cac chéj co me‘tp
LED 14 12 ngay 6,15b +0,12 trang va xanh nhat > 0,5 cm va mdt s6 cum choi da xuat
hién ré
LED 73 12 ngay 7,447+ 0,25 5111131 PLBs ¢6 mau xanh dam, xuat hién nhiéu choi maéi
R be Cum PLBs c¢6 mau xanh, xuit hién cdc chdi c6 mau
+ : ) Ao o
LED 151 12 ngay 5187+0,29 trang va xanh nhat, c6 nhiéu choi > 0,5 cm )
LED 142 12 ngay 6,02b 4030 Cum PLBs c6 mau xanh, xuat hién cac choi c6 mau trang

va xanh nhat va > 0,5 cm, ¢6 cum chdi xuét hién ré

Ghi chii: Cac gid tri trung binh nghiém thirc ¢ chir cdi a, b theo hang hodc a, b, ¢, d theo cét chi sw khdc
biét co y nghia thong ké (P < 0,05).

3.3. Anh hwéng ciia dnh sing LED dén qud trinh nhdn nhanh in vitro chéi lan kiém
(Cymbidium sp.)

Bang 4. Anh hieong ciia anh sang LED dén qud trinh nhén nhanh chéi ciia cdy lan kiém (Cymbidium sp.)

Cong thirc Choi >2 cm S6 chdi cao S6 choi
dén S6 choi S6 14/choi tir 1-2 cm <lcm
HQ 1,53 +0,19 3,44+0,18 1,25+ 0,16 5,44 + 0,99

LED B 1,75 + 0,65 2,70+ 0,18 1 3,00+ 1,00

LEDR 1,50+0,22 3,17+ 0,33 2,00+0,41 2,75+0,48
LED 14 1,67 +0,21 3,08 + 0,37 2,67 +0,88 2
LED 73 1,82 +0,17 3,76+ 0,14 1,80 + 0,37 1,92+ 0,23
LED 151 1,50 + 0,28 4,00 + 0,00 4 2
LED 142 1,25+ 0,25 325+0,25 1 > 10

Ghi chii: Cac gia tri trung binh nghiém thirc c6 chit cdi a, b theo hang hodc a, b, ¢, d theo cot chi su khdac
biét ¢6 y nghia thong ké (P< 0,05).

Anh sang khong chi tac dong dén qua trinh cam ung phat sinh ma con anh huéng dén giai
doan nhan nhanh choéi. Céc két qua thu dugc cho thay cac cong thire den huynh quang, dén LED
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do, LED 151 va LED 14 ¢6 kha ning kich thich phat sinh chdi hitu hiéu twong dwong nhau, véi
s6 lwong chdi co chiéu cao 16n hon 2 cm, khoang 1,5 — 1,67 chdi/cum PLBs (Bang 4). Cac miu
PLBs sinh truong dudi dnh sang LED 142 c6 tong s6 chdi tao thanh 13 16n nhét. Tuy nhién, cac
chdi nay khong tiép tuc phat trién sau khi tao thanh (Bang 4, Hinh 3). Trong sb céc kiéu dén khao
sat, dén LED 73 1a phut hop nhét cho su nhan nhanh chdi cta cy lan kiém (Cymbidium sp.). S&
luong chdi hiru hiéu (co chiéu cao chdi > 2 cm, ¢6 tir 3 - 4 14 va ¢6 2 - 3 ré v6i chiéu dai ré > 1
cm) 1a 16n nhét trong cac cong thurc chiéu sdng nghién cuu, cac chdi map, khée manh, c6 mau
xanh dam (Bang 4).

Hinh 3. Hinh danh cdc cum chéi tdi smh tir PLBs sau 2 thang nudi cdy
dudi cdc diéu kién chiéu sang khdc nhau ciia cdy lan kiém (Cymbidium sp.)

3.4. Tic dpng ciia dnh sing LED dén qud trinh tgo cdy lan kiém (Cymbidium sp.) in vitro
hoan chinh

Céc choi c6 chiéu cao dong déu 16n hon 2 cm dugc chuyén sang giai doan ra ré in vitro tao cay
hoan chinh. Mic du ty 1é mau chdi tao ré khong co sy khac biét giita cac kiéu dén khéo sat, cac diéu
kién chiéu sang LED c6 tac dong ddng thoi dén sinh truong ciia bo & va phién 14 cy lan kiém. S6
luong 1& tao thanh & chdi nudi cay dudi anh sang huynh quang 13 thap nhat (trung binh khoang 3,12 +
0,35 ré/chdi). Céc diéu kién chiéu sang LED c6 kha ning kich thich phat sinh ré tot hon so vé6i dén
huynh quang. Tuy nhién, dén LED cling anh hu6ng t6i hinh thai cua chdi lan (Bang 5, Hinh 4).

Anh sang d6 va xanh don sic c6 tac dong khic nhau dén hinh théi cdy lan kiém. O cong thirc
chiéu sang bang dén LED xanh chdi lan c6 chiéu dai 14 trung binh dat khoang 7,13 + 1,63 cm.
Trong khi d6, chidu dai 14 cta cdy lan sinh truéng dudi anh sang LED dévao khoang 9,51 + 1,03
cm (Bang 5). Tai thoi diém 2 thang sau nudi cdy, cac didu kién chiéu sang LED két hop LED
xanh, do, tring khong co tic dong rd rét dén sinh trudng ctia ciy lan. Chiéu dai 14 trung binh cua
cdy lan nuéi cdy dudi cac diéu kién chiéu sang LED 14, LED 73, LED 151, LED 142 lan luot la:
7,63+1,12,8,56+ 1,06, 8,4 + 1,43, 7,49 £ 2,11 cm.

Két qua khdo sat cho thidy mic di anh sang LED khong anh hudng nhidu dén chiéu rong cua
phién 14, d6 day cua phién 14 c6 su thay ddi dang ké khi sinh truéng trong cac didu kién khac
nhau. Cay lan sinh truong dudi diéu kién anh sang d6 don séc co chiéu dai 14 trung binh 16n nhit,
tuy nhién, phién 14 mong nhat trong cac diéu kién chiéu sang (0,56 £ 0,04 mm). Ngoai ra, cdy lan
sinh truong dudi cac diéu kién chiéu sang LED142 (0,663 £ 0,01) va LED151 (0,594 + 0,012
mm) ciing ¢6 phién 14 mong hon so v6i dén ddi chimg HQ (0,884 + 0,022 mm) (Hinh 4). Mt
khéc, cdy lan sinh truéng dudi anh sang LED 73 ¢6 phién 14 cting cap, khoe manh, d6 day phién
1a khoang 0,983 = 0,005 mm. Két qua danh gia ham lugng chlorophyll tong s6 cho thdy su ting
cuong tich liy cac sic t6 quang hop c6 thé 1a mot trong nhitng nguyén nhén gian tiép ting cuong
sinh truéng cua cdy lan kiém. Ham luong diép luc cua cdy lan in vitro sinh trudng duéi anh sang
LED 73 va LED 151 1a cao nhat, dat khoang 266,5 + 49,72 dén 261,6 + 43,96 (mg/cm?). Trong
khi @6, ham lugng diép luc tong sd & cac choi sinh truong dudi dén huynh quang khoang 193,2 +
59,17 (mg/cm?) (Bang 5, Hinh 5). Trong c4c didu kién anh sang khao sat, dén LED 73 c6 tac
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dong tich cuc nhat dén sinh truong cua cay lan kiém in vitro, cdy tao thanh c6 b r& sinh trudng

tbt, chidu dai 14 16n ciing nhu phién 14 day ctng hon.

Bang 5. Anh huéng ciia dnh sing LED dén qud trinh ra ré in vitro ciia choi lan kiém (Cymbidium sp.)

Chiéu dai ré S6 v Chiéudailda  Chiéurongla D9 dayphiénls  Chlorophyll ,
(cm) (cm) (cm) (mm) tong so (mg/cm°)
HQ 1,96°+0,31  3,12%°+0,35 9,88°+255  0,54°+0,102 0,884 + 0,052 193,28 + 59,17
LED B 1,74°£024  3,6%+0,70 9,51°+1,03 0,44*+0,055 0,560 + 0,072 225,8%° + 252
LEDR  1,94%+0,31 3,37°+0,74  7,13°+1,63 0,56°+ 0,12 1,185+0,102  262,37° + 49,63
LED 14 1,92®+022 35 +0,73 7,63%+1,12 0,47°+£0,08  0,663+0,063 222,56% + 37,00
LED73  1,96*+0,24  3,8%+103 856°+1,06 0,53*+0,07 0,983 +0,112 266,59 + 49,72
LED 151  2,12°+0,25  4,03*+0,47 843°+1,43  048°+006 0,594+0,037  261,6™+43,96
LED 142  1,98™+0,33 4,2°+0,63 7498211  05a°+0,052 1,156 +0,109 279,49 £28.43

Ghi chu: Cac gia tri trung binh nghiém thirc c6 chit cdi a, b theo hang hodc a, b, ¢, d theo cdt chi su khac
biét co y nghia thong ké (P < 0,05).

Hinh 4. Gidi phdu lat cdt ngang ld lan kiém (Cymbidium sp.) nuéi cdy duwdi cc diéu kién chiéu sang khdc nhau.
Chii thich: Lat cat ngang ciia mau la dwoc quan sat dwdi kinh hién vi @6 phong dai 4X, 1 bar = 1 mm

L

LEDM4 LED 142

,2 e
/G’H}x

5 ;
LED 73 LED 151

Hinh 5. Céy lan kiém (Cymbidium sp.) hodn chinh nuéi cdy duwdi cic diéu kién chiéu sang khéc nhau (Bar=>5 cm)

Két qua thu nhan trong nghién ctru ndy twong doéng véi nhitng ghi nhan trudc day vé anh
hudng cua diéu kién chiéu sang dén loai lan kiém (Cymbidium sp.). Anh sang do6 c6 kich thich su
phat trién kéo dai ctia 16ng than, 14 loai Cymbidium sp. Nhitng cdy con c6 than dugc kéo dai dudi
hé théng LED d6 thuong manh, 14 hoi vang, c¢6 lugng chlorophyll it hon, téc d6 quang hop, khéi
luong tuoi ciia than va ré ciing thip hon so véi nhing cdy dugc nudi dudi hé théng LED két hop
do va xanh [8], [9]. Su gia tang cdc chi tiéu sinh truong nhu khéi luong tuoi, khéi lwong kho da
dugc ghi nhén sau khi nudi cay cay lan kiém duéi diéu kién chiéu sang LED xanh va LED do két
hop tot hon so véi LED don 1é. Cay Dia lan (Cymbidium spp.) c6 sé lugng PLBs hinh thanh cao
nhat & ti 18 25% LED d6 két hop vdi 75% LED xanh [10]. Céac cdy con Cymbidium sp. phat trién
tdt trong hé théng CP-RW vé&i 90% dén LED mau do va 10% dén LED xanh lam khi cudng do
anh sang duoc ting tir 45 1én 60 pmol ms™. Piéu quan trong can luu ¥ 1a dén LED xanh lam van
con dat tién; do do, str dung 90% dén LED dé + 10% dén LED xanh lam lam nguén sang & 60
pmol m?s™ thay vi 80% dén LED do két hop 20% den LED xanh lam ¢ 45 m™s™ Ia kinh té hon
va sy két hop nay duoc khuyén nghi trong vi nhan gidng ciy con dia lan [6]. Nhu vay co thé thay
viéc két hop cac anh sang LED xanh lam va do trong dai quang phd 1a vo cung can thiét dbi voi
su sinh truong, phat trién ciing nhu hiéu sudt nhan gidng in vitro cay lan kiém.

4. Két luan

LED R LED B

Céc két qua nghién ctru cho thiy 4nh sang LED xanh lam (450 nm) c6 kha ning ting cuong
hi€u qua cam rng phat sinh, kich thich tang truong cua cum PLBs. Anh sang LED xanh lam 1a v6
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cung can thiét ddi voi qua trinh tai sinh va nhan nhanh chdi lan. B6 sung anh sang xanh lam &
dén LED 73 tang hiéu suat nhan giéng thong qua cai thién kha ning phat sinh choi hitu hiéu tir
cum PLBs, rat ngin thoi gian phat sinh chdi dong thoi kich thich sy phat trién cta cay lan kiém
in vitro. Cac két qua trong nghién ciru nay tao tién dé cho cic nghién ctru sdu hon vé ché tao cac
kiéu dén LED phu hop tmg dung trong nhan giéng chi lan kiém (Cymbidium sp.) ciing nhu cac
loai lan khac.

Loi cam on

) Kinh phi sir dung trong nghién ctru dugce hd tro boi dé tai “Nghién ctru khai thac, p}lét trién mot
sO loai Lan co gia tri kinh t€ cao cuia Tay Nguyén trén co s¢ ing dung cong ngh¢ chiéu sang LED
va cac ché pham sinh hoc”, ma s6 PL0000.02/21-23.
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