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NGHIEN CYU TAC BONG CUA ANH SANG DEN LED LEN KHA NANG TANG
SINH MO SEO VA SU HiNH THANH CAY HOAN CHINH T PHOI VO TiNH
CAY SAM NGOC LINH (PANAX VIETNAMENSIS HA ET GRUSHV.)
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Vign Nghién ctu Khoa hoc Tay Nguyén, Vién Han lam Khoa hec va Céng nghé Viét Nam

TOM TAT

Cong nghé ché tao dén LED dé phit trién mdr cich nhanh chéng trong théi gan ﬂan day. Tiz d6, chiing tra thanh cdng ey hire jch ol
nhimg nghién ciu tim hiéu tic déng cha quang phu Jén sy sinh truéng va phal trién ¢ia thirc vit. Trong nghién cir ndy. tic dong e
4anh sang dén LED (LED xanh duong, xanh la ¢dy, véng, 48, triing) va s két hep gifa LED d6 véi LED xanh dwang Ién kha nény
tang smh md s¢o va sy hinh thanh ciy con tir ph6i ey sin Ngge Linh (Panax viemumensis Ha ef Grushv.) duge thye hugn. Kél qu
cho thiy, ditu klcn chlcu séng khac nhae dnh hudng khdng giong nhau dén cic giai doan phat trién cia mAu cay. gm) doqn tany
sinh m8 sgo, véi mu ciy ban diu 6 trong luong khodng 70,00 mg, sau 3 théng nudi cay, md seo da ting trong hrgng dén 1157 iy
duai didu kign 100% LED ving I6n hon so vdi nghigm ke ddi chimg sir dung dén neon (0,763 g). Tuy nhién, su phés hop giiva dni
sang 1.ED d6 va xaph dwong (60% LED d¢ + 40% LED xanh durong) t6 ra phtl hgp & gia1 doan hinh thanh ciy con tir pho' vai 11,21
cay/mzu trong lugeg tuoi cum chdi t 1147 mg va chieu cao trung binh Li 3,1 cm cao hon khi so sanh cac chi tidu nay voi cie di

ki¢n chicu shng khic.

Tir khoa: dén LED, roé s¢o, phoi vo tinh, guang phé, sim Ngoc Linh

MO AU

Cay sam Ngoc Linh (Panax vietnamensis Ha et Grushv.) thudc chi Panax, he Araliaceae, $3m Ngoc Linh 13 mét logi sax;
quy khang chi riéng déi vén Vigt Nam ma clia ca thé gici, boi 18 trong sam Ngoc Linh ¢6 ham Iugng saponin kha cao,
déc biét [a nhom dammaran vcn cac hop chit saponin da\ dién chinh 1a MRz, G-Bby va G-Rgn (Luan, 2003). Tuy nhign,
cac ngxhlén clru & nwréc ta vé lodi sam nay hlen nay phan Ion 13 phan tich thanh phan sapenin va tac dung dwoc Iy ciz
no. Dien hinh nhir nghién ctu clia Dwong Tén Nhut va ddng tac gid (2006) khao sat moi tru:yng nhan nhanh sinh khd.
mb seo, chdi, ré bét dinh va budc dau dinh lvong saponin trong sinh khéi sm Ngoc Linh nudi céy in vitro.

Hon niva, tac dong vé sinh Iy hoe cla céc dang anh sang khac nhau va ph6 dac teung cla chong cling 1a c¢éc nhan 16
dang dwoc quan tam. Sy phan phdl phé anh sang, quang ky va huang chiéu sang cling déng val tro quar. trong trang
qua trinh sinh trwdng cla lhuc vat nudi cay mé. Hign nay, anh sang dén huynh quang duoc s& dung phd bién nhat trong
cac phong thi nghiém nudi cay mé. Anh séng don séc tir den LED (di-6t phat quang) cung dava dang duec nghisn ciu
Jam ngudn sang trong nhan glang thire vat. So van @én huynh quang thi den LED c6 nhiéu Lu diém hc!n kich thuéc va
thé tich nhé, tudi tho cao va viing quang | phd duqc Kkiém soat (Bulaetal, 1991) thng nghién ciru vé dén LED trén db
tuong cay sdm Ngec Linh hign nay Ia rét han ché Hoang Van Cuong va dong tac gia (2012), nghien ¢ta dnh hudng
clia 4nh sang don sac 18n sy sinh trudng va khé néng tich |Gy hoat chat saponin th:mg qua nudl cay md 5¢o va cay s&n
Ngoc Linh (Panax Vietnamensis Ha ef Grushv.) in vitro, nghién cleu nay chi ra sy phéi hop gitra mot va ty 1§ clia anh
sang LED @6 va LED xanh. Tuy nhién chira co bao céo ndo v& tac dong cta cac loal phd anh sang LED khac (LED
vang, LED xanh |a cay, LED trang) 1&n ciy sdm Ngoc Linh. Trong nghién ciku nay, tic dong cia dnh sang den huynh
quang, 3U, céc loal dén LED (LED xanh dwong. xanh 1& cdy, vang, d6, tring va sw két hop gira LED dé véi LED xanh
duwong voi cdc ty [&: 90% do + 10% xanh; 80% d6 + 20% xanh; 70% d6 + 30% xanh; 60% d6 + 40% xanh, 50% @6 +
50% xanh; 40% d6 + 60% xanh; 30% do + 70% xanh; 20% A + 80% xanh; 10% d& + 90% xanh) va diéu kién 161 hoan
toan 1&n khd ndng tang sinh md seo v& sy hinh thanh céy hodn chinh ti¢ phéi vo tinh cdy s&m Ngec Linh {Panax
wefnamens:s Ha et Grushv.) dugc thee hién nhim tim ra didu kign chiéu sang thich hop phuc vu cho ¢ong tac nhan
gibng cay duoc lidu quy nay.

VAT LIEU VA PHUONG PHAP
Vit lidu
Nguon méu thue vét deoc s dung frong thi nghiém la mé seo mau tring sang co kich thuérc khoang 0,5 x 0,5 cm, trong

Iucvng khnang 70,00 mg va cum phdi vé tinh 2 thang tudi duroc hink thanh tir md seo xép ¢b trong lvong khoang 30,00
mg clia ciy sam Ngoc Linh nudi cdy in vitro,

Mai trweng nudi cay
Thi nghiém ting sinh m& sgo st sung méi trreng khoang SH co b sung 0.2 mg/l TDZ (thidiazuron), 1,0 mg/l 2,4-D (2.4-
dichlorophenoxyacetic acid), 30 g/l sucrose, 9 g/l agar (Hoang Van Cuong et al., 2012).

M&i trrtvng s dung trong thi nghiém tao <8y hoan chinh: mdi tredng SH co bb sung 1 mg/l BA (6- benzyladenme) o5
mg/l NAA (1 -naphthaleneacetic acid}, 30 g/l sucrose, 9 g/l agar (Hoang Van Cuong et al., 2012). T4t ¢& méi trudng
dugc diéu chinh vé pH = 5,7 — 5,8 troe khi hip khir tring & 121°C. 1 atm trong 30 pht.

Diéu kién chidu sang
FL: anh sang huynh quang (déi chirng); 3U: anh sang dén compact 3U; R 100% anh sang LED d6; B: 100% anh sang

LED xanh dwong; Y: 100% anh sang LED vang; G: 100% anh sang LED xanh 13 cay; W: 100% anh sang LED tréng; SR
+ 1B: 90% &nh sang LED G4 + 10% anh sang LED xanh dwong; 8R + 2B: 80% anh sang LED d6 + 20% anh sang LED



xanh duong: TR + 3B: 70% 4nh sang LED db + 30% anb sang LED xanh diong; 6R + 4B: 60% anh sang LEG db +

40% Brh séng LED xanh dirong; SR + 6B: 50% 4nh sang LED {6 + 50% anh sang LED xanh duong; 4R + 68 40% anh

sang LED d6 + 60% &nh sang LED xanh duong; 3R + 7B: 30% anh sang LED d5 + 70% énh sdng LED xanh duong; 2R

+ 8B 20% anh sang LED d& + 80% anh sang LED xanh durong; 1R+9B: 10% anh sang LED dé + 90% anh sang LED
. xanh dugng: D: didu kign 161 hoan toan.

Méu cdy duoc g5t d:Jén cdc didu kién chiéu sang khac nhau véi thoi gian chiéu sdng 16 gi/ngay, cudng @6 chibu sang
40 — 45 pmel.m™. 87, nhigt 4§ 25 £ 2°C, 46 &m duoc duy ti & 55 — 60%. 6i voi cac thi nghiém trong didu kign i thi
cac binh nudi ¢dy drgc dat vao bubng t5i.

Phuwrong phap

Kirdo sat anh hwdmg céc loai anh sang LED khac nhau 1én st ting sinh mé seo cdy s3m Ngoc Linh nudi edy in vitro

M6 seo thu duge cét thanh nhirng mau ¢6 kich thwdc khoang 0,5 x 0,5 cm va cly lan mai trung SH c6 bd sung 1,0
mg/l 2.4-D, 0,2 mg/l TDZ, 30 g/l sucrose, 9 gl agar. Cac binh nudi cdy sau 46 duoe dat dwdi cae didu kidn chidu sang
khdc nhau (FL; 3U; R; B; Y; G; W; D; 9R + 1B; BR + 2B; 7R + 3B; 6R + 48; 5R + 5B, 4R + 6B; 3R + 78; 2R + 8B; 1R +
98) trong 12 tudin. Myc dich clia thi nghiém 12 tim ra loai #nh s4ng thich hop cho qua trinh tang sinh mé seo sam Ngoc
Linh nudi cay m vitro.

Khao sat anh huwong céc loai 4nh sang LED khac nhau I&n suw hinh thanh cay hoan chinh tiv phdi vé tinh cay
sam Ngoc Linh hudi cay in vito .

Cum phoi v6 tinh ¢6 treng lwgng 30,00 mg diroe cdy trén mdi treéng SH ¢6 bd sung 1 mg/l BA (6-benzyladenine), 0.5
mgfi NAA (1-naphthaleneacetic acid), 30 gfl sucrose, 9 g/t agar. Céc binh nudi cay sau d6 dugc dit dwoi cac didu kién
chiéu sang khac nhau (FL; 3U; R; B; Y; G; W; D; SR + 1B; 8R + 2B; 7R + 3B; 6R + 4B; 5R + 58; 4R + 6B; 3R + 7B; 2R +
8B; 1R + 9B) trong 12 tufin. Muc dich ctia th nghiém Ja tim ra loai anh sang thich hop ¢ho s hinh thanh cdy hoan chinh
tir phoi vé tinh cay sam Ngoc Linh nudi cdy in vitro.

Chi tiéu theo d&i

Thi nghiém tang sinh mé seo. trong lvgng Leoi, trong lergng khd.

Thi nghiém sy hinh thanh cay hoan chinh tir phdi v6 tinh: trong lugng tue, trong lrong khd, chidu cao, s6 cay/mau.

MBi thi nghigm duoe 15p Jai 3 n, mbi nghigm thire chy 10 binh. Céc 6 ligu dLec ghi nhan sau 12 tuan nudi cdy va
duoe i ly bang phin mém SPSS 16.0 theo phép thi Duncan véi « = 0,05.

KET QUA VA THAO LUAN

Két qua

Khio st dnh hwéng cic loai anh sdng LED khac nhau 1én sy tang sinh mé seo cay sam Ngoc Linh nudi cly in vitro
Cac mb seo duge cly chuydn sang mdi trrémg tang sinh v& duoc nudi cly dudi cic didu kign chiéu sang LED khac

nhau, cho thiy c4s loai 4nh sang khic nhau da ¢ vai trd khac nhau trong viéc kich thich si tang sinh clia md seo sam
Ngoc Linh nudi cly in vitro sau 12 tudn nudi cy (Bang 1).

Bing 1. Anh huémg ciia céc lagi 4nh sang LED khic nhau Ién s ting sinh m seo cay sam Ngoc Linh in vitro sau 12 tuln nudi ciy

Nghigm thire Teong lrgrng turoi (mg) Trong legng kho (mg)
FL 763 86,1°
3u 6a0™ 46.6%

[ 287° 21,8
B 730 67.3%
¥ 1197* 9,7
G &> 63,39
w 605* 56,6
o 771% 64,5°
9R + 1B 370% 284"
8R + 2B 802* 40,5
TR +38 888" 69,3
€R+4B 930° 790"
5R + 58 525% 51,77
4R+ 68 480% 418"
IR+ 78 3707 335"
2R +88 422% 337"
1R+ 8B 5107 39,0"

*Céc chir cai khdc nhau (a,b...) trang cing Tt ot bidu thi sur khac bt o § nghia théng ké & a = 0,05 (Duncan’s test)
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E ]

Yrong nghién ciru ny str Liing sinh clia m $¢0 s8m Ngoc Linh in vitro 16t nhét khi nudi cdy duwdi anh sang LED vang véy
trong Iwong twod va trong eeng kho cia md seo thu duyc Fa cao rhét (tuong (g voi 1197 mg va 91,7 mg), cao hor
nghiém therc d8i chang FL (763 mg va €6.1 mg). Riéng & nghi‘ém thirc 100% &nh sang LED 88 khéng thic day sy tang
sinh cha M8 seo, vai trong legng twrai va kho clia md seo i4 thap nhat (eung (ng véi 287 mg va 21,6 mg)- Ngoai ra, kni
két hop dén LED g6 va LED xanh vdi ty 1€ 6R + 4B ching i nhén thay ty éy kich thich su tang sinh clta md seo wir
trong lugng teoi va trong lrong khé (930 mg va 79,0 mg) cao hon se voi @di chimg nhung vén‘map hon kr]i <hi gl
dung anh sang LED vang. Két qua nghién ciru ndy cho thay anh sang LED véng la ihich hgp nhat cho qué trinh ting
sinh md seo chy sam Ngoc Linh nudi ciy in vitro.

Khao st anh hwéng cac foai anh sang LED khac nhau Ién s hinh thanh cdy hoan chinh tir phdi vé tinh c2
sam Ngoc Linh nudi cdy in vitro

Bang 2. Anh hw&ng cae loai snh $ang LED khac nhau 1én sy hinh thanh cay hoén chinh tie phéi vb tinh £am Ngoc Linh in
vitro sau 12 tudn nudi ciy

Nghigm thire Trong lrong teai (mg)  Trong Iweng khé (ma) Chiéu cao cy {cm) S cay/miu
FL 505% a9¥ 1,88 5,83%
U 546% 51 178" 6,503

[ 5657 55 243" 483"

-3 288" 28% 1,15" 450"

Y 244" or" 0.91° 4,43

G 240 255 118" 4479

w 320" 33° 152 550"

[ 208 20" 1.10% 367"
SR+ 18 368" 3¢ 1.92° 5.00"
&R+ 28 673" 60° 15° 7.67° )
7R + 38 778° 74° 1,35% 9,50
6R +48 1147 127° 31° 11,21
6R+5B 598 5¢° 18 7.67°
4R +68 380" 38" 132 583*
IR+7B 422" 45" 1,94 8.20°
2R + 8B a1 43% 1,98° 8.33°
1R + 98 430% 38 1,38 5,007

*Cac¢ chir cdi khac nhau {a,b...) trong cling mdt ct bidu thi sir khac bigt ¢b ¥ nghla thing ké & « = 0,05 (Duncan's test).

Cym phdi v6 tinh €d khdt lugng khodng 30,00 mg dugc cdy trgn mdi inedng teo ¢y hoan chinh va dugc nudl oy dust
céc diéu kign chidu sang LED khac nhau. Két qua sau 12 tudn nui ciy cho thiy cic loa anh sang khac nhau ciing anh
hudng dén sy hinh thanh cy hoan chinh tir phdi vé tinh sém Ngoc Linh nudi cdy in wiro (Bang 2). Trong nghién ciu
nay sy hinh thanh cay hoan chinh tir phd vd tinh cay sam Ngoc Linh nudr cdy in vitro 1a cao nhét khi nusi cdy dudi diéu
kign chiéu sang 12 6R + 4B (60% LED da + 40% LED xanh dwang) véi cac chi tidu thea déi nhw trong Irong tudi, rong
lrgng khd, chiu cao cay, sd ciy/mBu thu dupc 1a cao nhét (teang tng véi 1147 mg, 127 mg, 3,1 om va 11,21 cay/mau)
ca0 hon ntuéu so voi nghidm thirc 681 chimg FL (505 mg, 49 mg, 1,88 cm, 5,83 cay). St phat trifn ciia phéi clin ¢ anh
sang nén khi nuai cdy trong didu kidn 161 (D) (r¢ ché sy sinh trrdng clia phdi véi cac chi tidu theo ddi 13 thip nhit fwong
tng vén 206 mg, 20 mg, 1,10 cm, 3,67 cay/mau), nghidm thixc D chidu cao cly cao hon so v&1 nghidm thire Y (100%
anh sang vang) nhung hinh thén cay khdng ¢ diép luc t5, cay cao nhuwng yéu 61, Nghiém thirc D khéng c6 sy tic dong
ciia énh sang nén hiu hét cac chi tisu theo déi clia nghiém thive 1a rét thap. Nhu vy, sw két hop gitra dén LED da v&
LED xanh véi ty 1& 6R + 4B 1a thich hop nhét cho sw hinh thanh chy. Trang khi d6, dén LED vang va LED xanh 14 cay lai
e ché su hinh thanh iy hoén chinh ttr phai v6 tinh sam Ngoc Linh nudi cay in vitro.

Théo lugn

Anh sang didu khién su sinh trrérng va phat tnén clia thuc vt théng qua hai con dwéng. quang hap va quang phat sith
hinh thai. ' cac md mudi cly, ¢6 ba yéu t6 anh sang tac ddng dén sv sinh truéng, phét sinh hinh thai [& budc song,
curirng dé va thév gian chidu sang. Trong nghign céru nay chiing t6; nhan thdy & nghidm thee Y (100% anb sang vang}
véi brrdre song ks 570 — 590 nm anh huémg dang k& dén khd nang tang sinh mé seo Vo1 trong lwgng teoi (1197 mg) va-
trong lvong kho (91,7 mg) I cao hon so vai nghiém thirc d8i chigng {FL) va cac nghigm thire cén lai (Hinh 1A). Chigy
séng voi cwong dd anh sang va chat lwgng phd anh sang khac nhau co tac dong khac nhau Ién sy tang sinh clia MG
sg0 cla Cistanche deserticola va sy sinh tng hap phenylethanoid glycosides - mot thanh phén ¢6 vai trd quan trong
trong vigc 4n dinh chirc ndng phin chia té bdo (Quyang et ai, 2003). Soni va dbng tac gid (1996), ohi ra rling énh sang
vang thie a4y sy hinh thanh md seo va chdi ti mau 14 cay Vigna aconitifolia cao hon so véi d6i ching 13 4nh sang
tréing, trong khi anh sdng 45 lai trc ché sir hinh thanh mo sea va r8. Tuy nhign, 4rh sang vang lai ¢ ché sie sinh tredng
cua chdi hon so vén anh sang d3. Theo Miler vé Zalewska (2006), anh sang vang ciing tre ché sy sinh tredng cla choi
$0 ¥61 461 chirng |4 dén huynh quang nhurng dnh séng xanh 14 cdy lai thic ddy st phat trién cdy Chrysanthemum nudt
cAy in vitro. Chi s8 ting trrdng cla mé seo va dich treo th bao cay thdng a0 (Taxus wallichiana Zugc.) trong didu kidn t&'
thi cao hamn ktn nudi cdy dudi didu kign chiéu sang huynh quang, nhing st t8ng hop taxol & didu kisn chiéu séng thi
¢ao hon trong ti (Lé Thi Thily Tin et &, 2010). Si phat sinh phdi va tinh cdy Lan hd Giép tir md seo bi e ché khi nudi
¢y dirn dén LED dé va LED xanh (Nguydn Ba Nam et af, 2012). Nbw vdy, &idu kién chiéu sang khac nhau s c6
nhikng tic ddng khong gidng nhau ién cac giai doan phat rién clia mau ciy.
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Anh $4ng cé dnh huwdmg 14t 6 1én quang phat sinfi hirh Ghai & e Vat hong qua ¢ac quang thy cam, eacloai queng
thy the (photorecentor} nay €6 86 hap thu chon loc viri cie anh sang quang phd kkac nhau trong vic didu hoa su phat
sinh hioh thai Anh sdng vang tuy e ché sy sinh trwéng ciia mét sb toai cdy teding ahwe Chrysanthemum, Vigna

ithic da iah thanh mo i chy Vigna aconitifoha va tang sinh mé seo cia cay sam Ngge
Linh. Anh sang LED xanh duong két hop LED d6 thic day sy khoi tao va ting sinh m seo cay sam Ngoe Linh (Hoéng -
Vén Cuong et al, 2012). Trong nghién ciu nay anh sang LED db va LED xanh két hop voi t§ 1& 6R + 4B tac dng tich
cy¢ 18n kha nang tiing sinh md seo. Déy ciing mot kham phé mén trong nghién clru téc dang ela dnh sang LED d6 va
LED xarh dwong 18n khi nang ting sinh mo seo cdy sam Ngoc Linh nuéi cay in vitro, Hign nay chua 6 bao cdo no vé
st &nh huéng cla ank séng LED vang, LED xanh a cay, LED tréing I8n kha nang ting sinh mé seo cay sam Ngec Linh.
Tir két qua thu Guroe cho thdy sw tiing sinh clia md seo ¢dy sam Ngog Linh dat hidu qua 16t nhét khi nudi cy dudi den
LED vang Tuy nfuén, anh sang LED xanh & cay cing tac ddng tich cwe ién su tang sinh clia méu cy vdi trong lugng
twol vé trong lrong khd (823 mg va 63 mg) cac hon 3 I&n so véri den LED G {287 mg va 21,6 mg) Ngoai tac dang cla
&nh sang LED xanh két hop vén LED db thi tdc Gdng cla anh sang LED vang va LED xanh la cay len kba ning tang sinh
md 580 1 mdt kham pha mén trong nghién clru ndy.

Cac nghién ciru trede da 6 géng tim ra méi quan he gilra tf 18 arh 53ng a6 va xanh phil hop vai sy phat tidn cla thyc
vat, nhung van chua duoce xdéc dinh r6 rang. Anh sang d quan trong che sir kéo dai than va chbi, dip Gng phytochrome
va thay doi cAu tnic gidi phau clia cay. Trang khi d6, &nh sang xanh lai ¢ vai trd quan trong trong qua trinh h’:ng hop
chiotophyll, sig mé ciia khi khéng, tdng hop cic enzyme, si tnedng thanh ciia luc lap va qua trinh quang hop

Chon lgc ra ngudn chidu séng LED thich hgp cho sy hinh thanh ciy con tir phéi vé tinh cdy sém Ngoc Linh 12 mt
nghién ciu mol va quan trong trong bag cso ndy. K8t qua treng nghién ciru cho thiy trong leong teoi, trong lugng khd,
chidu cao cay, sb cay/mdu cao nhét khi dwge nusi ciy dudi ty 18 aah sang LED d6 + LED xanh durong Ia 6R + 4B {Bang
2, Hinh 1B). Trong khi d6, anh sang LED vang va LED xanh Ia cdy 1ai irc ché sy hinh thanh cdy hoan chinh tiv phéi vé
tinh cay sam Ngoc Linh nudi ciy i vitro. So v@i anh sang LEC vang (Y) va LED xanh la cay (G) thi anh sang dén huynh
quang (FL} ciing ¢6 tac dong dang ké nhung van con thdp hon rit nhidu so véi nh sang LED dd két hop véi LED xanh
duong vl ty 12 6R + 4B (Bang 2). Anh sang LED 65 va LED xanh véi ty 12 thich hop c6 tac dong thic dy sw sinh
{rwdng va phat trién cia mot 0 loai cdy trdng nhw Bia lan, Dau tay (TR + 38), Chudi, Bach dan, Lan y, Lan hai (8R +
2B) (Nhut, 2002; Tanaka, Sakanishi, 1980}. Nhu vy, tly vao timg giai doan phat trién clia =T céy ma ching ta phér
hop ty 1§ ciia dén LED xanh duang va LED @0 sao cho sy sinh tnsdng va phat trién cla cay [a tit nhat,

L) Al z Frad | = ﬁ* e

Hinh 1. A. Sy ting sinh m& seo sam Ngoc Linh nuél cdy in vitro dudi cac didu kign chiéu sang khac nhau sau‘12 tudn nudi
¢dy. B. Sy hinh thanh cay hodn chinh ti phaf vé tink sam Ngoc Linh nudi cdy in vitro didi cac didu kign chiéu sing khic
nhau sau 12 tudn nudi ciy a,, a,. Ma seo tang sinh dirtn cac didu kign chigu sang FL, 3U, W, D, G, Y (tir tréi gua phdi). ba. bz Mo seo
13ng sinh dué cac didu kign chiéu sang B, 1R + 9B, 2R + 8B, 3R + 78, 4R + 6B, 3R + 5B [t rdl qua phéi); £, & M0 566 tang sinh
dudi cac didu kién chidu sang R, 9R + 18, BR + 2B, 7R + 3B, 6R + 4B, 5R + 5B (tl trai qua phal).

Trong nghién ciru Ray ching 161 m hiéu méi quang hé gida anh sang LED db va LED xanh dwang Gén sy hinh thanh
3y hodn chinh. Qua qua tinh nghién clu ching t8i nhan théy sir hinh thanh cay con cay sam Ngec Linh ciing by (e che
khi nudi ciy dudi snh sang LED xanh dwong (Hinh 1B}, Tuy nhign, khi nudi cy dudi 100% &nh séng LEEi 46 nhuwng
Khéng c6- sy b sung anh sang xanh thi irc ché 56 luong cay hinh thanh (4,83 cly/mBu). Mac dil, két qua v& chidu cao
cdy {243 cm) 5t hon so véi cac nghiém thire con i (ngoai trir nghigm thic t5t nhat 1a SR + 4B). Két queil nay (uqn:lg
ddng véi nghign ciru ciia Nguyén Ba Nam va ddng tic gid (2012), sy ti sinh cay can tir phéi v tinh Lan hd digp b trc
ché khi nudi cly dudi 100% LED xanh va compacl 1U mau xanh lyc, si kéo dai 14 cao nhat khi nud) cy dudi 100%
LED 0. Kb bd sung anh sang dé m khiing ¢ b sung drh sang xanh, ciy con tai sinh thing oo bidu hign bt thirong
{nhur khi khiu bét thiremg, xut hign thay tinh thé...) (Nhut, 2002). Trong nghin ¢ ndy chiing i ciing nhén thay khi
két hop anh sang LED d0 va LED xanh véi ty I8 6R + 4B cOng théic ddy sy tang sinh clia md seo cdy sdm Ngoc Linh.
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Nhin chung, cac nghign ciru thira nhan sy két hop gitra LED d6 va LED xanh dueng lam ting kha ning sinh twdng vi
phat trién, gia tang e a6 quang hep cia cay (Goins et af, 1997) Tom Jai, si hinh thanh cay tte phoi va tinh dat higy
qué cap nhvat khi nudi céy dudi dén LED xanh va LED dé véi ty 18 6R + 48 voi cac ehi tiéu thee ddI vé trong lwong g,
trong lrong khd, chidu cao cay, sb cay/mau 1a 16t nhat, tiép theo 12 1y 16 7R + 38 va thap nhit Ia aghigm thire G (anh
sang LED xanh |4 cay)- Két hop ki thuat tao phoi v vige xi Iy anh sang thich hop s& dem I3l higu qua 1t cho muc dich
nihan gibng cay sam Ngoc Linh o6 chét lzgng toL trong thin gian ngén nhim dam bdo cng tac b3o tn vé phat trién log
diroc ligu quy hiém nay.

KET LUAN

Két qua cfia nghién ctru cha thiy vige lwa chon ngudn arh séng thich hop trong ting giai doan nudi ey khéc nhau I3
didu can phai quan tam trong vidc nhan giéng cling ohy thu nhan siah khél cay sarm Ngoc Linh nuéi cy in vitro M sao
téng sinh cao nhét khi 8o nudi cdy dwoi anh sang dén LED vang Ngoan ra, anh sang LED xanh 14 cay &ling e tac
dong tich cuc 1én kha néng tang sinh md seo. Trong khi do, anh séng dén LED 43 va LED xanh duge k&t hop vai ty iz
8R + 4B thich hgp cho se hinh thanh cay con tl phdi vb tinh ciy sam Ngoc Linh nusi cay in vitro
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EFFECTS OF LIGHT-EMITTING DIOEDS (LEDS) OGN THE CALLUS GROWTH
AND PLANT REGENERATION FROM SOMATIC EMBRYO CULTURES OF
PANAX VIETNAMENSIS HA ET GRUSHY

Ngo Thanh Tai, Nguyen Ba Nam, Ho Thanh Tam, Ha Thi Ky Ngan, Duong Tan Nhut®

Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Techinology

SUMMARY

Light-emitting diodes (LEDs)-are-a-rapidl; ping gy-for plant growth hghting and have become a powerful ool for
understanding the spectral effects of light on plants A thorough understanding of this effect is essential to the development of ight
sources for optimal plant L is, growth and develop: I this study, we report the photobiological effect of five types of

LEDs (blue, green, yellow, red and white LEDs) and red LEDs combined with blue LEDs (90, 80, 70, 60, 50, 40, 30, 20, 10 % red
LEDs plus 10, 18, 20, 30, 40, 50, 60, 70, 80, 90% blue LEDs, respectively) on callus growth and plantlet regeneratian from somatic
embryo cultures of Panax vietnamensis Ha et Grushv, The results of the study indicated that there were signifcant ditferences
between the responses of explants placed under different lighting conditions. Data showed that the best callus growth with the fresh
weight was increased from 70.60'mg to 1197 mg vader yellow LEDs after three months of culture. The combination of red LEDs 20d
blue LEDs (60% red LEDs + 40% blue LEDs) was revealed to be the most sujtable lighting condition for plant regeneration from
somatic embryos (11.21 plantlets/exptant, bud fresh weight of 1147 mg, and average plaat height of 3.1 em).

Keywords: caflus, LEDs light, Panax vietnamensis Ha et Grushv., somatic embryogenesis, spectoum.
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