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TOM TAT

Hién nay, viéc nhan gibng in vitro thwong st dung den huynh quang la nguon sang chinh trong nhan glong va
cho hiéu qua nhét dinh. Tuy nhién, khi st dung ngudn sang nay trong nhan glong s€ gap moét sO nhwoc diém nhuw
nhiét Iwo’ng cao, tiéu tbn nhiéu dién nang tudi tho thap sé nang cao chi phi san xuat dan dén lam glam hiéu qua
trong san xuét. Déng thoi, trong nhan glong in vitro, dbi véi tirng giai doan sinh trwéng khac nhau va glong cay
khac nhau s& cé nhu cau &nh sang cu thé, trong khi d6 anh sang huynh quang cé nhirng phé khong can th|et
Viéc huéng dén sir dung dén LED nham khéc phuc mot s& nhwoc diém trén, nang cao hiéu qua st dung ngudn
sang, nang cao phadm chét cay con, gidm chi phi san xuét, nang cao hiéu qua san xuat rat can thiét. Trong nghién
clru nay chung téi danh gia énh hwéng cla cac loai den LED kh,éc nhau va ty 1& anh sang LED dd/xanh ducmg
Ién s tai sinh choi, nhan chdi in vitro va tao cay hoan chinh gidng lan Dendrobium Caesar white. K&t qua cho
thay ti 1& den LED 70% d6 - 30% xanh dwong va dén LED mau Nhat thich hgp cho qua trinh nhan chdi va tai sinh
chdi in vitro trén gibng Dendrobium vé&i sb chdi trung binh/chdi twong &ng la 7,5 chdi/mau va 8,5 chdi/mau. Tile
ctia den LED 100% dé va LED mau Han Qupc phu hop cho tai sinh cay in vitro hoan chinh trén giéng
Dendrobium Caesar white v&i chiéu cao cay va sb ré twong (rng 61,39 mm/cay va 14,64 ré/cay; 63,19 mm/cay va
11,33 ré/céy. Két qua trén cho théy,viéc st dung den LED thich hop trong tirng giai doan sé nang cao hiéu qua
nhéan giong ciing nhw chat lwgng giong.

Tir khéa: Dén huynh quang, dén LED, lan Hoang thao, nhan gidng in vitro.

MO PAU

Anh sang anh hucmg r4t Ion 1én sy quang hop, phat sinh hinh thai & thuc vat théng qua cac quang thu thé. Thuc
vat bac cao c6 it nhat ba loai quang thu thé (photoreceptor) cé d& hap thu chon loc v&i cac anh sang quang pho
khac nhau, diéu hoa sy phat sinh hinh thai, do6 la: Phytochrome (650 - 680 nm; anh sang dé/dé xa), cac thu thé
nhan anh sang xanh gdm cryptochrome (340 - 520 nm; anh sang xanh UV-A), phototropin, thu thé hap thu tia cuc
tim UV - B (290 - 350 nm) va UV-A (Morrow, 2008; Pati, 2014). Sy chiéu sang cé anh huéng 1&n sy sinh trwdng
cla té bao, mé thwe vat va sy sinh téng hop chét bién duéng so cp va thir cp, ching tang theo cuéng do
chiéu sang. Hién twong bao hoa anh sang xuét hién sau khi cwong dd chiéu sang dat dén diém bao hoa anh
sang va co khac nhau gitra cac loai khac nhau (Dwong Tan Nhut, Nguyén Ba Nam, 2014). Sy phan phéi phd anh
sang, quang ky va hwdng chiéu sang dong vai trd quan trong trong qua trinh sinh trwdng cla thwe vat nuéi cay
mo. Sy phat sinh hinh thai do anh sang (sw néy mam, sy kéo dai dét than...) xay ra & nhirng dai bwdc séng tiy
400 - 500 nm (xanh lyc), 600 - 700 nm (d6) va 700 - 800 nm (d6 xa) (Ammlrato 1986; Debergh et al., 1992; Silva
etal., 2014). Anh sang anh hwéng dén qua trinh tao ré va chdi bat dinh cla mau cdy in vitro. Cwéng d6 anh sang
th4p thich hop cho qua trinh tao ré, anh sang dé cam thich ho’p cho sy ra ré hon anh sang xanh da troi. Sw phat
sinh hinh thai (chiéu cao, hinh dang...), sw tang trwéng chdi & thye vat bi anh huong b&i cac nhan té ctia moi
trwdng nhw nhiét d6, CO2, chat dinh ~duwdng, chat lvgng anh sang, thoi gian va cudong do chiéu sang (Debergh et
al., 1992). Cuong do6 va sy phan phéi dai ndng Iwong nhw anh sang xanh, dé va dé xa phat ra tr dén anh hwéng
den sw sinh truo’ng cla chdi, cay in vitro. Thuc vat rat nhay cam v&i cac didu kién anh sang, vi vay su ting
trwdng va phat trién & chdi, cay in vitro cé thé diéu khién bang anh sang LED.

Ho Lan hay ho Phong Lan (danh phap khoa hoc: Orchidaceae) la mot ho thwe vat cd hoa, thudec bd Mang
tay (Asparagales), |op thie vat mét la mam. Bay l1a mét trong nhirng ho 16n nhét clia thuc vat, va phan bd nhidu
noi trén thé gidi, nhung tap trung chi yeu & vung nhiét doi (Dressler, 1993). Theo thong ké cla vwon thye vat
hoang gia Kew, ho Lan gom 880 chi va gan 22.000 loai dwoc chép nhén, nhung so lweng chinh xac van chua
duwgc xac dinh ro, co6 thé nhiéu t&i 25.000 loai. S6 lwong loai Lan cao gap 4 1an sb lwong loai dong vat ¢ va hay
hon 2 1an sé lwong loai chim. Lan chiém khoang 6 - 11% sbé lwong loai thwe vat cé hoa (Chase, 2005). Bén canh
do, khoang 800 loai Lan méi dwoc bd sung thém mdi ndm. Trong ho Lan, cac chi Ién nhét
la Bulbophyllum (khodng 2.000 loai), Epidendrum (khodng 1.500 loai), Dendrobium (khodng 1.400 loai)
va Pleurothallis (khodng 1.000 loai). Orchidaceae phan bé rong khap trén thé gidi, ching cé thé cé mat trong moi
moi trieérng séng ngoai trir cac sa mac va sdng bang. Céac loai nay phan I&n dwoc tim thdy & khu vuc nhiét dei,
chd yéu 13 chau A, Nam My va Trung My. O cac vi dd cao hon viing Bic cwe, & mién Nam Patagonia, ... cling da
tim thay chang. Orchidaceae phan bd rong khap nhw: chau Pai Dwong 50 - 70 chi, chau Au va 6n déi chau A
40 - 60 chi, Bac My 20- 25 chi, B&4c My 20 - 25 chi (De et al., 2011).
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Hién nay, da sb cac phong nudi cay mé thwe vat déu st dung dén huynh quang la ngudn chleu sang chinh trong
nhan giong va cho hiéu qué nhét dinh. Tuy nhién, khi st¢ dung ‘nguon sang nay trong nhan glong S€ gap mot so
nhwoc diém nhw nhiét Iuo’ng cao, tiéu tén nhiéu dién nang, tu0| tho thAp sé& nang cao chi phi san xuét dan dén
lam gidm hiéu qué trong san xuét. Bdng thoi, trong nhan glong in vitro, dbi véi tirng giai doan sinh trwéng khac
nhau va glong cay khac nhau sé& cé nhu cau anh sang cu thé trong khi d6 anh sang huynh quang c6 nhirng phd
khong can thiét. Trong khi @6, nhirng nghién ctru gan day cho thay viéc str dung dén LED trong nhan giéng in
vitro c6 hiéu qua nhét dinh cho mét sé giéng cay (dau tay, dong tién, hoa chudng, Dendrob/um) Do do, viéc
hwéng dén st dung den LED nh&m khac phuc mot sb nhuoc diém trén, nang cao hiéu qua st dung nguon sang,
nang cao phdm chét cay con, gidm chi phi san xuét. D& cai thién chét lwong giéng, gidm chi phi san xuét, nang
cao hiéu qua san xuét can thidt phai xac dinh loai d&n LED phu hop cho tirng giai doan phat trién, tirng loai cay la
rat can thiét.

Trong nghién ctr nay, ty 1& anh sang dé/xaqh khac nhau va cac loai den thwong mai khac nhau dwoc tiép hanh
nham phan tich danh gia cac wu, nhwgc diém cla tirng loai cho sy tang trwdng va phat trién clda cac giong lan
Dendrobium in vitro.

NGUYEN LIEU VA PHUONG PHAP

Nguyén liéu

Chéi don va cum chéi lan hoang thao (Dendrobium Caesar white) in vitro c6 kich thwéc ddng nhét.
Phwong phap

Khao sat anh hwong cda cac loai den LED khdc nhau va ty 1é anh sang LED dé/xanh dwong Ién sw tdi
sinh chéi va nhan chéi in vitro

Chéi don hodc cum chdi clia Dendrobium Caesar white ¢é kich thuwéc va d6 tudi ddng nhat dwoc s dung cho
qua trinh tai sinh chéi va nhan nhanh chéi. Mau cay dwoc ciy trén moéi trwerng MS bd sung 30g/L sucrose; 0,5 g/L
peptone; 0,1 g/L inositol; 0,02 g/L glycine; 0,5 g/L PVP; 7 g/L agar; 1 mg/L BA; 0,5 mg/L NAA; 50 ml/L nwdc diva;
100 g/L chudi, pH = 5,5. Thoi gian chiéu sang 12 gid/ngay, dd 4m cla phong nuéi 70 - 80%, nhiét d& phong nudi
25 + 3 °C voi cac loai den LED khac nhau va ty 1& anh sang LED dé/xanh dwong khac nhau (bang 1, 2). Cac thi
nghiém dwoc b tri theo kidu hoan toan ngau nhién véi 10 nghiém thire, véi 3 1an I8p lai, mdi 1an 1&p lai 5 binh,
ma6i binh 6 mau cdy. Danh gia khd ndng ting trwéng sau 6 tuan nudi cdy véi cac chi tieu sb chdi/mau, ty 1&é mau
tao chdi, trong lwong twoi, trong lwong khd, ham Iwgng Chlorophyill.

Bang 1. B6 tri thi nghiém khao sat anh hwéng cua ty 1@ anh sang LED dé/xanh dwong
khac nhau Ién s tai sinh chdi va nhan chéi in vitro

TT | Nghiém thirc Loai dén Cuong do anh sang
pmol/m®s

1 [ HQ Dén huynh quang (Pién quang) 202

2 | 100%R Dén LED 100% Do 24 +2

3 | 100%B Pén LED 100% Xanh dwong 24+2

4 | 60%R-40%B Bén LED 60% Dé + 40% Xanh dwong 24 +2

5 | 70%R-30%B Peén LED 70% Dé + 30% Xanh dwong 24+2

6 | 80%R-20%B Bén LED 80% Dé + 20% Xanh dwong 24 +2

Chu thich: Céc loai dén LED duoc cung cép bdi cong ty Rang déng, cudng do anh sang duoc xéc dinh bang may do Hatidar.

Bang 2. B6 tri thi nghiém khéo sat &nh hwéng cua cac loai dén huynh quang,
LED trang va LED mau lén sw tai sinh chéi va nhan chéi in vitro

TT | Nghiém thire Loai dén Cuong d6 anh séang
(pmol/m?s)

1 [ HQ1 Dén huynh quang Pién Quang 202

2 | HQ2 Peén huynh quang Bién Quang 40+2

3 | MC1 Bén huynh quang cé mang chup 502

4 | MC2 Dén huynh quang cé mang chup 60 +2

5 | LMHQ 1 DPén LED mau-Han Quéc 25+2

6 | LMHQ 2 Pén LED mau-Han Quodc 50+ 2

7 | LMN1 Pén LED mau -Nhat 352

8 | LMN2 Pén LED mau -Nhat 65+2

9 [ LTHQ1 Peén LED trang -Han Quéc 20+2
10 | LTHQ 2 Peén LED trang -Han Quéc 402
11 | LT1 Pén LED trang-Rang Péng 302
12 | LT2 bén LED trang-Rang Béng 502

C,/’IL'I‘thI'Ch.' Céc loai dén LED trén la dén thuong mai st dung trong nuéi cdy mé, cuong énh séang duwgc xac dinh xéc dinh thuc
té bang may do Hatidar.
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Khao sat anh hwéng cua cdc loai déen LED khdc nhau va ty 1é anh sang LED dé/xanh dwong Ién sw tao
cdy hoan chinh

Chéi don ctia Dendrobium Caesar white co kich thwéc va do tudi ddng nhat duwoc st dung cho qua trinh tao cay
hoan chinh. Mau cdy dugc cay trén méi trwong MS bd sung 30 g/L sucrose; 0,5 g/L peptone; 0,1 g/L inositol;
0,02 g/L glycine; 0,5 g/L PVP; 7 g/L agar; 0,5 mg/L BA; 0,1 mg/L NAA; 50 ml/L nwéc diva; 100 g/L chudi, pH = 5,5. Thoi
gian chiéu sang 12 gio/ngay d6 4m clia phong nuéi 70 - 80%, nhiét d6 phong nudi 25 + 3° C véi cac loai dén LED
khac nhau va ty 1& anh sang LED dé/xanh dwong khac nhau (bang 1, 2). Céac thi nghiém duoc b tri theo kiéu
hoan toan ngau nhién véi 10 nghiém thire, véi 3 1an I&p lai, mdi 1an 13p lai 5 binh, méi binh 6 mau cay. DPanh gia
kha nang tang trwdng, phat trién sau 8 tudn nudi cly véi cac chi tiéu chidu cao cay, chidu dai r&, sb lwong
ré/mau, sb la/cay, ham lwong chlorophyll, trong lvong twoi, trong lwong khé. Ham lwong chlorophyll dwoc xac
dinh b&ng phwong phap huynh quang. M&i nghiém thirc 3 14n 1&p lai, méi 1&n 1p lai 3 mu. Can 25 mg mau, cat
nhé mau cho vao 6ng nghiém chia 10 ml acetone 80%, day kin va d&t trong téi & nhiét d6 phong trong 72 gio.
Sau 72 gi®, tién hanh do mat d6 quang clia cac mau véi budc séng 645 nm va 663 nm bang may do quang phé.
S6 liéu dwoc phan tich va xr ly bang phan mém Microsoft Excel va Minitab 17.0

KET QUA VA THAO LUAN

Khao sat anh hwéng cua cac loai den LED khac nhau va ty 1é anh sang LED dé/xanh dwong Ién sw tai
sinh chdi va nhan chéi in vitro

Chét lwgng clia anh sang, loai 4anh sang anh hwéng dén qua trinh sinh trwdng va phat trién ctia mau cay in vitro
théng qua qua trinh quang hop, tdng hop protein, flavonoid va qua phat sinh hinh thai (Silva et al., 2014). Nhiéu
nghién cru da duoc thwe hién va chirng minh rang viéc phdi hop dén led xanh/dd 1am t&ng kha nang sinh trwéng
chdi cho nhiéu loai cay khac nhau, méi loai cay khac nhau thich nghi véi sw phéi hop ty 1& xanh/dd khac nhau.
Sau 6 tuan danh gia anh hwéng cla cac loai d&n LED khac nhau va ty 1é 4nh séang LED dé/xanh dwong lén sy tai
sinh chdi va nhan chdi in vitro lan Dendrobium Caesar white cho két qué nhw sau:

Bang 3. Anh hwéng cta ty 1é anh sang LED dé/xanh dwong khac nhau Ién sw tai sinh choi
va nhan chéi in vitro caa lan Dendrobium Caesar white

Nghiém thirc Sé .chéi §6 Ia Chiéu cao Trong lwgng  Trong lwong Ham luong

(choi/mau) (la/mau) (mm) twoi (mg) kho (mg) chat kho (%)
HQ 5,919 18,07° 15,94¢ 970,0¢° 42,8° 4,41¢
100%B 5,89¢ 17,720 15,41¢ 1362,72 83,12 6,09°
100%R 6,87° 21,702 19,942 848,3¢ 52,4° 6,18°
80%R-20%B 7,07° 20,09% 18,020 1333,6° 83,12 6,23°
70%R-30%B 7,502 22,132 17,19° 720,7¢ 41,9¢° 5,81¢
60%R-40%B 6,41¢ 18,91° 15,91¢ 6477 42,3¢° 6,532
CV(%) 4,83 10,83 4,30 29,27 32.84 12,84

Chu thich: Céac chiF céi: a, b, ¢, d... trén cung mét cét biéu thi sw khac biét cé y nghia vé mét théng ké theo trac nghiém phan
hang Duncan’s test v&i do tin cady P < 0,05.

80R-208 70R-30B 60R-40B 1008

Hinh 1. Mau chéi lan Dendrobium Caesar white & cac ti Ié anh sang dé - xanh dwong sau 6 tuan nudi cay

Két qua nghién ctru cho thay dén LED c6 ty 1& anh sang dé/xanh dwong khac nhau tac déng dén qua trinh tai
sinh chdi va nhan nhanh chdi lan Dendrobium Caesar white khac nhau. Bén LED c6 ty 1& anh sang dé/xanh
duwong la 70%R-30%B c¢é hiéu qua trong qua trinh tai sinh chdi va nhan nhanh chdi v&i sé chdi trung binh/mau la
7,5 chdi/mau, sé 14 trung binh/mau la 22,13 14/mAu, chdi c6 kich thirc ddng déu. Trong lwong twoi cla mau &
nghiém thirc si dung dén LED cé ty 1& anh sang 70%R-30%B thap hon cac nghiém thiéc con lai véi 720,7
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mg/mau. Didu nay cho thay trong giai doan tai sinh chdi, nhan nhanh chéi st dung ty & anh sang dé/xanh dwong
la 70% R - 30% B c6 hiéu qua trén lan Dendrobium Caesar white.

Bang 4. Anh hwéng chia cac loai dén huynh quang, LED trang va LED mau lén sw tai sinh choi
va nhan choi in vitro cta lan Dendrobium Caesar white

. ] $6 chéi S6 14 (1a/mau) Chiéu cao Trong lwgng  Trong lwong  Ham lwong chat
Nghiém thirc  (chgi/mau) (mm) twoi (mg) khé (mg) khd (%)
HQ 1 5,91¢ 18,07" 20,80°% 970,0° 42,89 4,41
HQ 2 6,41% 19,78% 22,13% 1073,9° 47,49 4,41
LT 1 6,61% 20,42¢¢ 21,960 1718,4° 75,1° 4,37
LT 2 6,98% 21,24% 22,89% 1045,8° 51,6' 4,93
MC 1 6,98% 21,48° 17,699 1710,7° 102,32 5,98°
MC 2 7,93% 23,412 18,729 1823,9° 102,5° 5,62°
LTHQ 1 6,76% 19,63 22,78° 1476,6% 59,7¢ 4,04
LTHQ 2 7,20° 21,20%d 23,96° 1232,4¢ 56,1% 4,55"
LMHQ 1 6,78 20,53%% 18,48¢ 1021,2° 53,6° 5,25°
LMHQ 2 7,26 21,91 19,72¢f 1373,1¢ 72,9° 5,31¢
LMN 1 6,93 21,35 21,50% 1669,2° 93,0 5,57¢
LMN 2 8,50° 24,20° 22,280 1834,0° 83,9 4,57,
CV(%) 8,03 6,20 4,51 23,69 30,47 12,5

Chu thich: Céac chiF céi: a, b, ¢, d... trén cung mét cét biéu thi sw khac biét cé y nghia vé mét théng ké theo trac nghiém phéan
hang Duncan’s test v&i dé tin cay P < 0,05.

HamMmCc2

LMHQ1 LMHG2

Hinh 2. Mau chéi lan Dendrobium Caesar white & cac loai dén va cwong dé khac nhau sau 6 tuan nuéi cay

Két qua danh gia anh huéng clia cac loai dén khac nhau 1én qua trinh tai sinh chdi va nhan nhanh chdi trén lan
Dendrobium Caesar white cho thay cac loai d&n khac nhau c6 hiéu qua khac nhau. Trong nghién clru st dung 6
loai d&n khac nhau, mdi loai d&n st dung 2 cudng dd khac nhau cho thdy dén LED mau c6 ngudn gbc tir Nhat cé
ty 1& anh sang 70% D - 30%B cho hiéu qua trong qua trinh tai sinh chdi va nhan nhanh chdi v&i 8,5 chdi/mau,
24 1a4/mAu, chidu cao trung binh cta chdi, trong lweng twoi, trong lwong khd co hon hodc bang cac nghiém thirc
con lai. Chdi sinh trwdng va phat trién tét, chdi ddng déu va cé hinh thanh ré.

Khao sat anh hwéng cta cac loai dén LED khac nhau va ty Ié anh sang LED dé/xanh dwong Ién sw tao
cay hoan chinh

Sw phan phéi phé anh sang, quang ky va hwéng chiéu sang déng vai trd quan trong trong qua trinh sinh trwdng
cla thwe vat nudi cdy mé. Sy phat sinh hinh thai do anh sang (sw ndy mam, sy kéo dai dbt than...) xay ra &
nhirng dai buéc séng tir 400 - 500 nm (xanh luc), 600 - 700 nm (d8) va 700 - 800 nm (dd xa). Anh sang gép phan
va0 viéc tao ré va chdi bat dinh ctia doan cat. Chi can cudng d6 anh sang thap cho qua trinh tao ré, vi cwong do
anh sang cao qua sé ngén can sy tao ré. Dbi véi mot sb loai, quang ky co thé anh hwéng dén sy tao ré. Két qua
danh gia anh hwéng cla cac loai dén, ty I& anh sang dé/xanh dwong lén sy tai sinh ré cla lan Dendrobium
Caesar white sau 8 tuan nu6i ciy cho thay:
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Bang 3. Anh hwéng cla cac loai dén huynh quang, LED tring
va LED mau Ién sw tao cay in vitro cta lan Dendrobium Caesar white

Sé14  Chidu o . Chla Chlb Téng Ham
Nghiém (4 cao Sore Chieudai (mg/g (mg/g Chlorophyll TLT TLK lwong
thire /mAu) (mm) (ré/mau) ré (mm) 1a) la) (atb) (mgl/g (9) (9) chat
la) kho (%)
HQ 5,11¢ 55,062 8,79¢° 20,96° 2,952 1,63%° 4,57%° 1,02¢ 0,06 5,394
100%R 6,38 61,392 14,642 23,75 2,07¢ 1,32°¢ 3,39¢ 1,82 0,10° 5,404
80%R-20%B  6,57% 56,36 13,49° 21,08° 2,64° 1,50° 4,14° 1,58° 0,094 5,69°
70%R-30%B 6,75 50,06 12,02°¢ 19,43 2,942 1,52° 4,46 1,34° 0,094 6,42°
60%R-40%B  6,90®®  46,83% 11,129 17,76% 3,032 1,612 4,64%° 1,20% 0,084 6,682
100B 7,042 41,90¢° 9,14¢ 15,15¢ 3,112 1,732 4,842 1,15¢ 0,08 6,64%
CV(%) 3,16 10,10 6,51 12,30 7,84 4,04 22,08 16,4 10,13

Chu thich: Céac chi céi: a, b, ¢, d... trén cing mét cét biéu thi sw khac biét ¢ y nghia vé mét thong ké theo trac nghiém phan
hang Duncan’s test v6i do tin cdy P < 0,05.

T0R-308 L] | 100k

Hinh 3. Cay in vitro lan Dendrobium Caesar white phat trién trén cac loai dén LED c6 ty I& anh séng dé - xanh dwong
khac nhau sau 8 tuan nuéi cay

Sau 8 tuan nudi cay st dung cac loai dén LED ¢4 ty 1& anh sang do/xanh dwong khac nhau cho thay nghiém thire
su dung dén LED c6 ty I& anh sang 100%R cho hiéu qua tai sinh ré tt nhat so v&i cac nghiém thire con lai véi sb
ré trung binh 14,64 ré&/cay, chiéu dai r& 23,75 mm/ré, chiéu cao cay dat 61,39 mm/cay. Trong lwong twoi, trong
lwong khé va ham lwong chat khd cao hon véi cac nghiém thire khac cay sinh trwdng va phat trién t6t. Ham
lwgng chlorophyll a, chlorophyll b, ham lwgng chlorophyll tng 1an lwot 14 2,07 mg/g 14, 1,32 mg/g 14, 3,39 mg/g 14
th4p hon so v&i cac nghiém thirc khac didu nay cho thdy anh hwéng cla anh sang dé 1én qua trinh téng hop
chlorophyll trong 14. Cac nghién ctru khac cho thdy anh sang dé thic ddy sw phat trién cda I4 nhung lam giam
ham lwong chlorophyll.

Bang 4. Anh hwéng cta cac loai déen huynh quang, LED trang
va LED mau Ién sw tai sinh cdy in vitro cua lan Dendrobium Caesar white

N . Chidu o Chidu Chla Chib Téng Ham
Ngh’lem Sola cao §o re dai ré (mg/g (mglg Chlorophyll TLT TLK Iu:qngl
thorc (la/cay) (mm) (ré/cay) (mm) 1a) 13) (a+b) ] (9) (9) chat kho
(mg/g 1a) (%)
HQ1 5,23¢ 61,97¢ 8,87¢° 21,98¢ 3,53 1,98 5,512 1,029 0,06 5,39
HQ2 5,45%9 63,950« 9,78% 23,450 3,44 1,92 5,36%° 1,12f 0,06 5,369
MCA1 5,57 55,63° 8,48° 23,74bcde 3,23 1,87 5,092 1,15 0,06 5,309
MC2 5,88 51,81 8,93¢° 24,8730 2,77 1,49 4,26° 1,34« 0,09% 6,42
LT1 5,30 63,780 9,35% 25,373bcd 3,11 1,71 4,81 1,141 0,07 6,05¢
LT2 5,456 66,672 9,950 26,60° 2,90 1,69 4,59cde 1,18 0,074 6,02%
LTHQ1 5,53 65,902° 9,92¢de 25,983bc 3,11 1,74 4,84b 1,24% 0,08« 6,21°
LTHQ2 5,67¢% 67,882 10,70% 26,632 3,02 1,75 4,77%% 1,78 0,122 6,07¢
LMHQ1 5,65% 61,78¢ 10,70« 23,02¢ 3,22 1,73 4,960 1,26% 0,07¢ 5,56
LMHQ2 5,95 63,19« 11,33%¢ 24,713 2,84 1,65 4,50% 1,34« 0,09% 6,792
LMN1 6,17° 67,68° 12,65  25,373cd 2,34 1,34 3,68" 1,83 0,10 5,63°f
LMN2 6,45° 69,332 13,522 26,33 2,19 1,30 3,50° 1,94, 0,11%° 5,82%
CV(%) 4,05 4,65 12,18 9,06 10,54 22,76 24,95 7,82

Chu thich: Céac chiF céi: a, b, ¢, d... trén cing mét cét biéu thi sw khac biét ¢ y nghia vé mét théng ké theo trac nghiém phan
hang Duncan’s test véi do tin cdy P < 0,05.
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Hinh 4. Cay in vitro lan Dendrobium Caesar white phat trién trén cac loai dén
va cwong do anh sang khac nhau sau 8 tuan nuéi cay

Két qua danh gia anh hwéng cla cac loai dén khac nhau Ién quéa trinh tai sinh ré trén lan Dendrobium Caesar
white sau 8 tuan nudi cdy cho thay gilra cac loai dén khac nhau anh hwdng dén qua trinh tai sinh ré, tang truéng
va phat trién chda cay. Loai dén LED mau co ty 1€ anh sang 70%R - 30%B st dung 1 day va 2 déy tac déng tbt
dén qua trinh tai sinh re va chat lwong clha cay con invitro v&i sb ré trung binh twong (ng la 12,65 va
13,52 ré/cay, chiéu dai ré dat 25,37 va 26,33 mm/ré, chiéu cao cay dat 67,68 va 69,33 mm/cay, sb la trung
binh/cay dat 6,17 va 6,45 la/cay. Trong lwgng twoi va trong lwgng kho clia cay co s khac biét so véi cac nghiém
thire con lai. Ham lwong chlorophyll a, chlorophyll b, ham Iwgng chlorophyll tdng 1an lwot 1a 2,34 va 2,19 mg/g 13,
1,34 va 1,3 mg/g l4, 3,68 va 3,5 mg/g la thdp hon so v&i cac nghiém thirc khac do anh hwéng cla anh sang da.

T céc sb liéu thu dwoc cho thay, khi st dung dén LED sw phat trién va ham lwong chét trong mau tang 1&n. DBén
LED d3 thich hop dung khi mudn téng trong lwgng mau, dén LED xanh lai thich hop khi mudn ting sb 14 hay ham
lwong chét cé trong mau. Nhin chung, dung dén LED xanh dwong riéng hodc dén LED dd riéng d&u cho nhirng
phat trién vuot troi nhwng mudn mau phat trién ddng déu thi phai c6 sw két hop gitra ca LED xanh dwong va
LED d3. Viéc st dung ti 1&é dén LED dd/xanh dwong va dén LED dd cho kha nang nhan chdi va céc chi tiéu theo
ddi déu c6 phan cao hon so véi st dung dén huynh quang. Mét sé nghién clru trwéc day cung cho thay khi st
dung dén LED trong nhan gidng in vitro ¢ hiéu qua hon viéc si dung dén huynh quang. Mengxi va déng tac gia
(2011) cho th4y quang phd khac nhau anh huwéng dén qua trinh cdm (rng tao PLBs, tao ré, tai sinh co quan dbi
vé&i lan hai. O didu kién str dung anh sang dé cho ty 1& tao PLBs, trong lwgng twoi, hé sé nhan gibng, chiéu dai ré
cao hon so véi cac loai dén con lai. Shin va déng tac gia (2008), cho thay trong lwong tuoi, khd cua 14, ré téng
khi str dung diéu kién chiéu sang v&i anh sang két hop gitra anh sang dd va xanh trén Doritaenopsis in vitro. O
didu kién chi cé anh sang xanh cay sé phat trién mot cach ti wu hon. Chiéu dai 14 phat trién tét nhat & diéu kién
anh sang dd. Tuy nhién hiéu qua hon khi st dung két hop gitra hai loai anh sang dé va xanh. Ham lwong
chlorophyll a va chlorophyll b téng khi nudi ciy dwéi didu kién st dung anh sang dé va xanh két hop. Theo Lian
va ddng tac gia (2002) cho thay viéc tai sinh cay va kich thich sw sinh trwéng tét & diéu kién chiéu sang bang anh
sang dé, xanh va sw két hop gitra anh sang dé va xanh. Theo Tanaka va ddng tac gia (1998), dén LED dd sé
kich thich m&u cay phat trién manh hon va to hon nhwng lai gidm cac hoat chét trong cay cu thé 1a chlorophyll a
va b; ngwoc lai dén LED xanh sé& lam tdng ham lwong hoat chét c6 trong cay nhwng tac dung kich thich mau 1on
hon khéng béng so v&i dén LED dé. Két qua trén cho thay viéc s& dung dén LED trong nhan gidng in vitro cé
hiéu qua nhét dinh trong nhan giéng in vitro lan Dendrobium. Tl d6, viéc hwéng dén sivr dung dén LED trong
nhan giéng in vitro nhdm khac phuc mét sé nhwoc diém, nang cao hiéu qua st dung ngudn sang, nang cao
pham chét cay con, gidm chi phi san xuét, cai thién chat lvgng giéng, gidm chi phi san xuat, nang cao hiéu qua
san xuat.

KET LUAN

Ti lé dén LED 70% d6 - 30% xanh dwong va dén LED mau Nhat phu hgp cho nhan chdi va tai sinh chdi in vitro
cay lan Dendrobium Caesar white v&i kich thwéc mau cao, nhidu 14, ré dai. Ti 1& cta dén LED d - xanh duwong &
ti 1& 100%R va dén LED mau Han Quédc phu hop cho tai sinh cay lan in vitro vé&i sb 14, chiéu cao, trong lwong
mau va ham lwong chlorophyll cao.

Loi cam on: Cc tdc gid xin chan thanh cam on Trung tam Céng nghé sinh hoc Thanh phé Ho Chi Minh dé hé tro- mét phan
kinh phi va co so vdt chat dé thuc hién nghién ciru nay.
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EFFECTS OF DIFFERENT LED LIGHTS ON DEVELOPMENT OF
Dendrobium Caesar white IN VITRO

Huynh Huu Duc’, Nguyen Hoang Cam Tu, Nguyen Hoang Duy Linh, Nguyen Thi Tu Vy,
Nguyen Thi Xuan Hien, Nguyen Truong Giang, Lam Vy Nguyén, Duong Hoa Xo

Division of crop experiments, Biotechnology Center of Ho Chi Minh City

SUMMARY

Nowadays, fluorescent lamps have been used as lighting sources for in vitro propagation with a certain
efficiency. However, there are some disadvantages of these lights such as high heat, power consumption, low life
expectancy that can increase the production costs and reduce the efficiency of the whole production process. For
a micropropagation process, different growth stages and species need their own specific light qualities and
quantities while fluorescent light has only one spectrum. For these reasons, using LED lights can overcome some
disadvantages of the fluorescence lights, can improve the efficiency of light using, plant quality, and also reduce
the production costs. In this research, different types of LEDs and red/blue LEDs were tested on Dendrobium
Caesar white orchid for shoot multiplication, rooting capacity. The results showed that the 70%red - 30%blue
LED light and the Japanese combined LED light were suitable for the shoot multiplication of the orchids with
the average number of shoots was 7.5 shoots/samples and 8.5 shoots/sample, respectively. For the rooting stage,
the results showed that the 100%red and the Korean combined LED lights are suitable for rooting stage of these
plants with plant height and root number reached 61,39 mm/plant and 14,64 roots/plant; 63,19 mm/plant va
11,33 roots/plant, respectively. Theses results indicated that using LED lights with proper properties for
each growing stage can improve the propagation efficiency and plant quality in micropropagation of
Dendrobium orchids.

Keywords: Fluorescence lights, LED lights, Dendrobium, micropropagation.
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