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TOM TAT 

Cong ngh? chl lao den LED da phat tri&i mpt cich nhanh chong trong Ihdi gian gan day. Tir do, chiing tnj thanh cong cy huu ich cl;; 
nhung nghien cihi tim hilu tac dong ciia quang pho dSn sy sinh tnr&ng va phat triSn ctia thirc vat. Trong nghien cuu nay, tac dong ct". 
anh sang den LED (LED xanh dumig, xanh la cay, vang, do, bing) va sir kit hpp giira LED do voi LED xanh duong len kha n.in;. 
t3ng sinh m6 s?o va su hinh thanh cay con lir phoi cay sSm Ng9c Linh (Panax vietiuimensis Ha et Grushv.)^du9c thyc hi$n. Kit qui 
cho thay, dilu kien chilu sang khae nhau anh huong khong giong nhau din cAc giai do?n phat trien ciia mlu ciy. 6 giai do?n lani; 
sinh mo s?o, voi m5u cly ban d^u co trgng luong khoang 70,00 mg, sau 3 thang nu6i cay, mo seo da tang trong lirgng din 1197 ni. 
diicri dllu ki?n 100% LED vang 1cm ban so voi nghi?m thiic d6i chmig sir dung den neon (0,763 g). Tuy nhien, sir ph6i bgp giiia ani 
sing LED do va xanh duang (60% LED do + 40% LED xanh duong) to ra phii hgp a giaidoan hinh thanh cay con tiJ phoi, vai 11,2| 
cSy/mau, Irpng lugng tuoi cym ch6i la 1147 mg va chieu cao trung binh la 3,1 cm cao hon khi so sanh cac chi lieu nay voi cac di6i 
kien chieu sing Ichac. 

Tli- khoa: dfin LED, mo s?o, phoi vo tinh, quang phfl, s3m Ngpc Linh 

M6^€)AU 

Cay sam Ngpc Lmh (Panax vietnamensis Ha et Grushv.) thu$c chi Panax, hg Araliaceae. Skm Ngpc Linii ik mot logi sam 
quy khong chi rieng doi vai Vi§l Nam ma cOa ca the gi6i, bm le trong sam Ngpc Linh co hkm lirang saponin kha cao, 
d^c biel 1̂  nhom dammaran vai cac hap chdl saponin dgi di^n chfnh la MR2, G-Bbi va G-Rgi (Luan, 2003). Tuy nhien, 
cac nghiSn ci>u a nuifc ta ve loai sam nay hi^n nay phan iitn la phan tich thanh phSn saponin va tac dung du^c 1;̂  cua 
no. Dien hinh nhir nghten ci>u cua Difang Tan Nhirt va dong tac gia (2006), khao sat moi Irtfang nhan nhanh sinh kh6. 
mo seo, ch6i, r l b i t dinh vk btrac dau ^nh lu-g'ng saponin trong stnh khoi sSm Ngpc Linh nuoi cly in vitro. 

Hon nUa, tkc dfing v l sinh ly hpc cua ckc dgng anh sang khae nhau va ph6 dac bu-ng cua chung cung la c^c nhan tc 
dang du-p'c quan tam. Sy phan ph6i ph6 cinh Seing, quang ky va hu-ang chieu sang cung ddng vai tro quan trpng Ironji 
qua trinh sinli tRrang cua thyc vat nuoi cay m6. Hien nay, anh sang den huynh quang du-ac su" dyng pho bi4n nhlt trong 
cac ph6ng thi nghiem nufii cay mo. Anh sing dan sic tCr den LED (di-6t ph^l quang) cung da va dang dypc nghien ciJu 
lam nguon skng tnang nhan giong thyc vgt. So vai den hu)mh quang thi den LED co nhieu uu diem han: ki'ch thu-ac vk 
the tich nh6, luoi tho cao vS vCing quang pho du'O'c kilm soat (Bula etal. 1991) NhDng nghien ctru ve den LED trendo' 
lu'png cky skm Ngpc Linh hi^n nay la rat han che Ho^ng VSn Cu'ang va dong tac gia (2012), nghien ci>u Snh hu-o-ng 
cua anh s^ng dan sic l§n sy sinh bu-ang v^ kha nang lich luy hoal chat saponin thfing qua nufii cay mfi spo vk cay sam 
Ngpc Linh (Panax Vietnamensis Ha ef Grushv.) in vitro, nghien ci>u nay chf ra sy phoi hap gi&a mpt vSi ly l§ cua anh 
sang LED dfi va LED xanh. Tuy nhien chu-a co bao cko nko ve lac dfing cua cac loai ph6 knh sang LED khic (LED 
vkng, LED xanh la cay, LED b-ang) len cky sam Ngpc Linh. Trong nght&n cu-u nay, lac dpng ciia anh sang den huynh 
quang, 3U, Ceic loai den LED (LED xanh du-ang, xanh la cky, vang, do, trlng va sy k§t hp'p giCra LED dfi vai LED xanh 
daang vfi'i c ic ty le: 90% do + 10% xanh; 80% do + 20% xanh; 70% do + 30% xanh; 60% do + 40% xanh, 50% do i-
50% xanh; 40% do + 60% xanh; 30% do + 70% xanh; 20% do + 80% xanh; 10% do + 90% xanh) va dieu ki§n toi hoan 
loin 16n khi nang tang sinh mfi seo v i sy hinh thanh ciy hoin chinh ILF phoi vo tinh c iy sim Nggc Linh (Panâ -
vietnamensis Ha ef Grushv.) dugc Uiyc hi^n nhlm lim ra dieu kien chieu sang thich hpp phyc vy cho cfing l ic nhan 
giong cay dupe li^u quy niy. 

V^T LIEU VA PHUCTNG PHAP 

V^t lieu 

Nguon mSu thyc vgt daac si> dung trong thi nghifim la mo s^o mau trang sing co kich thu-fi-c khoing 0,5 x 0,5 cm, trong 
lu'png khoang 70.00 mg va cum phoi vo tinh 2 thang tuoi dup'c hinh thanh ty mo seo xfip co trpng lu-ang khoing 30,00 
mg cua cay sim Ngpc Linh nufii c ly in vitro. 

Mfii tru-ang nuoi cay 

Thi nghiem tang sinh mfl S§Q su- sung mfii tru-ang khoang SH cfi bo 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 Cu-ang ef a/., 2012). 

Mfii tru-drng su- dyng trong thi nghiem tgo ciy hoin chinh: mfii Irifang SH co bo sung 1 mg/i 8A (6-benzyiadenine), 0,5 
mg/l N/\A (1-naphttialeneacetic acid), 30 g/l sucrose, 9 g/l agar (Hoing Van Cuxyng ef a/., 2012). T i l c i mfii tru'dng 
du'pc dilu chinh ve pH = 5,7 - 5,8 tru-ac khi hip khu- trung a 12rC, 1 abn trong 30 phiit. 

Dieu kien chieu sang 

FL: anh sing huynh quang (dfii chu-ng); 3U: anh sang den compact 3U; R: 100% anh sang LED do; B: 100% inh sang 
LED xanh du-o-ng; Y: 100% inh sang LED ving; G: 100% inh sing LED xanh l i cay; W: 100% inh sang LED trang; 9R 
+ IB: 90% anh sing LED do + 10% anh sang LED xanh dyang; BR + 2B: 80% anh sang LED do + 20% dnh sang LED 



xanh d i r o n g ; 7R + 3B : 7 0 % i n h sang LED do + 3 0 % anh sang LED xanh du-ang; 6R + 4B : 6 0 % anh s i n g LED do + 
4 0 % d r T h s a n g bED x a n h d u w i g ; SR + 5B: 5 0 % a n h s i n g L E D d 6 + 5 0 % i n h s i n g LED xanh d i w n g ; 4 R + 6B' 4 0 % anh 
s i n g LED do + 6 0 % i n h sang LED xanh d i rang ; 3R + 7B : 3 0 % i n h s i n g LED do + 7 0 % anh s i n g LED xanh d y a n g ; 2R 
+ 8 8 2 0 % anh s i n g L E D do + 8 0 % i n h s i n g LED xanh d i f o n g ; 1R+9B: 10% i n h sang LED do + 9 0 % anh s i n g LED 
xa.nh duong; D: _d[§u kien toi hoan t o i n . 

Mau cay du 'pc dat du-di cac dieu ki§n c h i i u sang khae nhau vfi'i t ha i gian chi^u sang 16 g io ' /ngiy, cu-ang df i chieu sang 
40 - 45 pmoi.m" . s " , nhiet do 25 ± 2 ' C , dp am du-pc duy t i o- 55 - 6 0 % . 0 6 i va i cac thi nghiem trong dieu kien toi thi 
cac b inh nufi i c l y du-p'c dat vao buong t6i. 

Phu-cng p h a p 

K h i o sat anh h ipong cac loai a n h sang LED khae nhau len s y tang s inh m o seo cay sam Ngpc L inh n u o i cay in vitro 

Mfi seo thu du-p-c cat thanh nhu-ng m l u c f i kich thu-o-c k h o i n g 0.5 " 0,5 cm va c i y len mfii tru-ang S H cf i bo sung 1,0 
mg/l 2,4-D, 0,2 mg/l TDZ , 30 g/l sucrose, 9 g/l agar. C i c b inh nuoi c i y sau do du-ac dat du-fi-i cac d ieu kien c h i l u s i n g 
khae nhau (FL; 3U ; R; B; Y; G; W ; D; 9R + I B ; 8R + 2 6 ; 7 R + 3B; 6R + 4 8 ; 5R + 5B, 4R + 6B ; 3R + 7B ; 2R + 8B ; I R + 
98) Uong 12 t u i n . Myc dich cua th i nghipm la l im ra logi i n h s i n g thich hpp cho qua trinh tang sinh mf i seo s i m Ngoc 
Linh nuoi c l y in vitro. 

Khao s i t i n h htro-ng cac l o ^ i a n h s a n g LED khae n h a u len s y h inh t h a n h c i y hoan c h i n h tiy p h o i v o t i n h c a y 
sam Ngpc L i n h n u o i ciy in vitro 

Cym phfii vf i tfnh c f i t rpng lu-p-ng 30,00 mg du-pc c l y trgn mf i i b u o n g SH cf i bo sung 1 mg/l BA (6-benzyladenine), 0,5 
mgli NAA (1-naphthaleneaeetie acid), 30 g/l sucrose, 9 g/1 agar. Cac binh nufii c l y sau df i dugc dgt du-ai c i c d i l u kien 
c h i l u sang k h i c nhau (FL; 3U ; R; 8 ; Y; G; W ; D; 9 R + I B ; 8 R + 2B; 7R + 3B; 6R + 4B; 5R + 58 ; 4R + 6 8 ; 3R + 7B ; 2 R + 
SB; I R + 9B) trong 12 tuan. Muc d ich cOa th i nghiem l i t im ra loai i n h sang th ich hpp cho s y hinh thanh c i y h o i n chinh 
li> phfii vf i t inh c i y s i m Ngpc Linh nufli c l y in vitro. 

C h i t i eu t heo do i 

Thi nghiem l i n g sinh mf i seo. t rpng lu-png tu-oi, t rpng lu-png kho. 

Thi nghiem s y hinh thanh c i y h o i n chinh tO phoi vo t fnh: t rpng l u o n g tu-ai, trpng luong khf i , chieu cao, so c i y / m i u . 

M6i thi nghi?m du-oc Igp Igi 3 l i n , mfii nghipm thii-c c i y 10 b inh . C i c so lieu d u p e ghi n h i n sau 12 U i i n nufii c l y va 

du-pc xi> ly bang p h i n mem S P S S 16.0 theo phep thO- Duncan vf i i a = 0,05. 

K ^ T QUA V A T H A O L U A N 

Ket qua 

K h i o s i t anh h i r o n g cac loai a n h sang LED k h i c nhau len s y tang s inh m o s ^ cay sam Ngpc L i n h n u o i cay in vitro 

Cae mo sgo d i r y c c l y d i u y e n sang mfii tru-fi-ng tang stnh v i d i rac nufii e i y du-6-i c i c d e u kipn c h i l u s i n g LED khae 

nhau, cho I h l y cac logi i n h s i n g k h i c nhau d i cf i vai trf i k h i e nhau trong vi^e kich thich s y lang sinh cua mfl s^o s i m 

Ngpc Unh nufii c l y in vitm sau 12 l u i n nufli c i y (Bang 1). 

Bang 1. Anh htfdng cua cac lo^i anh sang LED khae nhau ien su- tang slnh md seo cay sam Ngpc Linh in vitm sau 12 tuan n u ^ cSy 

Nghifm thu-c Trong lup-ng ttro-i (mg) Trong lupng kho (mg) 

FL 763"'' 66 .1 ' 

3U 640'" 46,6" 
R 287^ 21,6' 

B 730°* eT.S"" 

Y 1197' 91.7^ 

G 8 2 3 " 63,3^ 

W SOe* 56.6"= 

D 771"* 64,5° 

9R + 1B 370'̂  28,4'' 
e R + 2 B 602"" 40.5'" 

7R + 3B 888" 69,3*" 

6R + 4B 930" 79,0" 
5 R + 5 B 525" 51.7^ 

4R + 68 480" 41,8^^ 

3R + 7B 370'" 33,5"' 

2R + 88 422'" 33,7" 

1R + 9B 510^ 39,0^ 

•Cdc chO c i i kh ic nhau (a,b...) trong cling m ^ cpt bleu thj sy khae bi^t co y nghia IhAng k6 cr a = 0,05 (Duncan's test) 
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Trong nghien ci>u nay su- tang sinh cua mfi seo sam Ngoc Linh in vitro tot nhlt khi nufii cay diro'i anh sing LED vang \di 
trpng lu-ang tyoi va trong lupng kho ciJa mfi seo thu du-ac i i cao nhll (lu-ang u-ng vo-i 1197 mg va 91,7 mg), cao her, 
nghiem Ihu-e doi chCrng FL (763 mg v i 66,1 mg). Rieng o- nghiem thu-c 100% anh sang LED do khfing thilie day sy tang 
sinh cua mfi seo, voi trong lypng tu-ai va khfi cOa mfi seo ia Ihlp nhll_(brang u-ng vfi-i 287 mg va 21,6 mg). Ngoii ra, k."i 
kit hop den LED do va LED xanh vfi-i ty le 6R + 4B chiing tfli nhgn thiy ty le niy kich thieh su- t ing sinh cua mfi seo vci • 
frpng lupng tu-oi v i bpng lifpng khfi (930 mg v i 79,0 mg) cao hon so vo-i doi chiing nhu-ng v in Uilp han khi chi EI° 
dung anh sang LED vang. Ket qui nghien cu-u nay cho thay inh sing LED vang la ihich hpp nhl l cho qua trinh tar,̂ . 
sinh mfi sgo c§y sam Ngpc Linh nuoi ciy in vitro. 

Khao sat anh huv-ng cac loai inh sang LED Ithac nhau ien s y hinh thanh cay hoan chinh tO phoi vo tinh C£ 
sam hJgoc Linh nuoi cay in vitro 

Bang 2. Anh hu-6-ng cac loai anh sang LED khae nhau Ien su- hinh thanh cay hoan chinh tiF phoi vo tinh sam Ngpc Linh in 
vitro sau 12 tuan nuoi ciy 

Nghi$m thu-c Trgng lu-p-ng tu-o-l (mg) Trong lu-o-ng khfl (mg) ChiSu cao cay (cm) S6 cSy/mlu 

3U 

R 

B̂  

Y 

G 

W 

D 

9R + 1B 

8RV2B 

7R+-3B 

6R + 4B 

5R + SB 

4R + 6B 

3 R * 7 B 

2R + 8B 

1R + 9B 

M f i * 

ses** 
288" 

244' 

24ff 

320"" 

206' 

368* 

673"= 

778" 

1147' 

598" 

380'' 

422" 

421"' 

430" 

1,88= 

1,78'= 

2,43" 

1,15" 

0,91" 

1,15" 

1,52" 

no" 
1.92'= 

1.5" 

1,35"" 

3 ,1 ' 

1.8' 

1.32* 

1.94" 

1,98" 

1,38" 

g ke 6- a = 

5,83"' 

6,503" 

4.83 ' ' 

4.50**' 

4,43'»" 

4,17^" 

5,50" 

3.67" 

5.00" 

7,67= 

9,50" 

11,21' 

7,67" 

s.as"*̂  
6,20" 

6,33" 

5,00^ 

= 0,05 (Duncan's lest). *Cac chu- c î khao nhau (a,b...) trong ciing m t̂ c$l bieu thi su- khae bi#t co y nghia thfing ke 6-

Cum phfii vfi tinh co khfli lu-p-ng khoang 30,00 mg du-oc cay lr§n moi tnj-fi-ng tgo ciy hoin chinh va du-ac nufii cay dy^ 
cic dieu kipn chi4u sing LED khic nhau. Kel qua sau 12 tuin nufii c ly cho Ihly eic loai anh sang khie nhau eung anV. 
hyfi'ng d4n sy hlnh thanh ciy hoin chinh tu- phfii vo tinh sam Ngpc Linh nufii cly in vitro (Bang 2). Trong nghifln ciru 
nay sy hinh thinh eay hoin ehinh lii- phoi vfl tinh cay sam Ngpc Linh nufli cly in vitro ia cao nhit khi nufii c l y dyfi-i diflu 
ki$n chieu sing la 6R + 4B (60% LED dfi + 40% LED xanh du-ang) voi cac chf lieu theo dfii nhu- trpng lu-png tyoi, trpng 
lypng khfi, ehi^u cao ciy, so eay/mlu thu dypc l i cao nhat (lu-ang u-ng voi 1147 mg, 127 mg, 3,1 cm v i 11,21 ciy/mSu) 
eao hon nhi4u so vai nghiSm thirc dfii chii-ng FL (505 mg, 49 mg, 1,88 cm, 5,83 cay). Sy phat bien cua phfii c ln cfi anh 
sang nen khi nufii c ly tnang dilu kien toi (D) il-c chi sy sinh tnj-fi-ng cua phfii vfi'i c ic chi lieu theo doi la th ip nhit (tyang 
O-ng vfi-l 206 mg, 20 mg, 1,10 cm, 3,67 ciy/mau), nghiem thu-c 0 chilu eao eay cao han so vfi'i nghifim thipc Y (100% 
inh sang ving) nhu-ng hinh thii ciy khfing cfl diflp luc to, eay eao nhu-ng ylu 6-t, Nghiem thi>c D khong cfi sy tac dpng 
cua inh sing nfln hau hit cic chi lieu theo dfii ciJa nghiem Ihii-e la rat thap. Nhy vay, sy k i t hop giu-a den LED do va 
LED xanh vfi-i ly Ifi 6R + 48 l i thich hop nhll cho sy hinh thanh ciy. Trong khi dfi, den LED ving v i LED xanh l i eiy lai 
U'C che su' hinh thinh cay hoin chinh tir phfii vfl tinh sam Ngpc Linh nufli cly in vitro. 

Thao lugn 

Anh sitig ^ l u khiln su- sinh tm-fi-ng va phai tnen ciia thyc vat thfing qua hai eon du'fi'ng. quang hpp va quang phit smh 
hinh thai. O eae mfl mufli cly, cfi ba yeu to inh sing tae dpng din sy sinh tryfi'ng, phat sinh hinh thii la byfi'c sfing, 
cu-fl-ng dp v i Ihfi-i gian ehilu sing. Trong nghten eii-u nay chiing tfii nhan thiy fi- nghiem thyc Y (100% i nh sing ving) 
vo-i bu-O'c song la 570 - 590 nm anh hu-fi-ng ding k l din kha nang ting sinh mfi seo voi trpng lypng tu-oi (1197 mg) va-
Irpng Iu-ong khfl (91,7 mg) ia eao han so vol nghiem thu-e doi chO-ng (FL) v i cic nghifim thiJc cfln Igi (Hinh IA). Chilu 
sing vol cyfi'ng dfl inh sang v i chit lu-png pho anh sang khie nhau cfi t ic dpng khic nhau Ifin sy tang sinh ciia mfi 
sgo eua Cistanche deserticola v i sy sinh long hpp phenylethanoid glycosides - mfil thinh phln cfl vai trfi quan trong 
trong vigc on dinh chu-c nang phin chia te bio (Ouyang etal, 2003). Soni v i dfing tac giS (1996), chira r ing inh sang 
vang Ihiic diy sy hinh thinh mfl seo v i chli tir mlu la eay Vigna aconitifolia cao hon so vfl'i d l i chii-ng l i inh sang 
bang, bong khi inh sing do Igi li-c chfi sy hinh thinh mfi sgo va r l . Tuy nhien, anh sang vang Igi u-c ch l sy sinh tru'O'ns 
cua choi han so voi anh sing do. Theo Miler v i Zaiewska (2006), inh sing ving cOng u-c ch l sy sinh tru-6-ng cCia chfii 
so vol dfli chii-ng Ja den hu înh quang nhu-ng inh sang xanh l i ciy iai thOe dly sy phat bi ln ciy Chrysanthemum nufii 
ely in vitm. Chi so ling Iryfl-ng eua mfi seo v i djch treo l l bio cay thflng dfi (Taxus walllchiana Zucc.) trong dilu ki|n tfl' 
thi eao hon khi nufii cly du-fi-i dieu kien chilu sing huynh quang, nhyng sy t6ng hpp taxol d dilu kifin ehilu sing thi 
cao hon trong t l i (Le Thi TTiuy Tifin e( al.. 2010). Sy phit sinh phfii vfl tinh ciy Lan hfi diep tir mfi s^o bj i>c ch l khi nufli 
c ly du-fli den LED do v i LED xanh (Nguyin 8a Nam e( ai. 2012). Nhu- viy, dilu kien chilu sing khic nhau se cfi 
nhu-ng tic dflng khfing gilng nhau ien cac giai doan phit triln cOa mau cay. 
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Anh sang co anh huwng rlt lo'ii len quang phit slnh "hirih fhii fl-thirc vattho'ng qua cae quang thu cim, cacTogi quang 
thy the (photoreceptor) niy co dfi hip thu chpn Ipc vdi ckc anh sang quang phfi khic nhau trong viee dieu hfia su- phat 
sinh hinh thai Anh sing vang luy LPC chl sy stnh tru-flng cua mfit sfi loai cay trflng nhu- Chrysanthemum. Vigna 

—ivtfioilffolia nhirng hi thiV Any '•ir hinh ihanh mn s^n, chAi cAy Vigna amnltifolia va tang sinh mo seo ciia cjy sam Nggc _ 
Linh. Anh sing LED xanh du-ong k l l hpp LED do thiic day sy khoi tgo v i tang sinh mfi seo cay sam Ngoc Linh (Hoang ' 
Vin Cirong e( al, 2012). Trong nghien cu-u nay anh sing LED do va LED xanh kit hop vo-i ty le 6R + 4B l ie dflng lich 
cyc len kha nang ling sinh mfi seo. Day eung mpt khim phi mfl'i trong nghien ciru tac dfing cua anh sing LED dfl v i 
LED xanh du-ong len kha nang tang sinh mfi seo ciy sim Ngpe Linh nufii cay in vitro. Hien nay chu-a cfl bio cio nio ve 
su- inh hyflng cOa inh sang LED ving, LED xanh la cay, LED trlng len khi nang fang sinh mfi seo ciy sim Ngpc Llnh. 
TO kit qua thu du-oc cho thay su- tang sinh cua mo sgo ciy sim Ngpc Linh daf hieu qua tflt nhit khi nufii cly du-fl-i den 
LED vang Tuy nhien, anh sing LED xanh l i cky cung lac dpng tich cue !en su- lang sinh cua mau cly vfi'i trpng lu-png 
lyai v i bpng lu-png kho {823 mg v i 63 mg) cao han 3 lin so vfli den LED do (287 mg va 21,6 mg) Ngoai t ic dflng cua 
inh sang LED xanh kit hpp vai LED dfi thi tkc dflng ciia anh sang LED vang va LED xanh la cay len kha nang ting sinh 
mfi seo la mflt khim pha mo-i trang nghien ci>u niy. 

Cac nghien ciru buoc da cfl ging lim ra moi quan hg gii>a ty l§ anh sing do va xanh phu hpp vai sy phit triln cua thyc 
vit, nhirng vin chu-a dupe xic djnh rfi rang. Anh sing do quan trpng cho sir keo dai thin v i chfli. dap li-ng phytochrome 
v i thay doi clu tnjc giai phlu cCia ciy. Trong khi dfl, inh sing xanh Igi cfi vai trfl quan trpng trong qui trinh long hpp 
chlorophyll, sy mfl- ciia khi khong, ting hpp eac enzyme, sy hufi'ng thinh cua lye Igp v i qui trtnh quang hpp 

Chpn Igc ra nguon chilu sing LED thich hpp cho sy hinh thanh cay con lir phfli vfl tinh cay sam Ngpc Llnh l i mfil 
nghiin ciru mfl'i v i quan trwig trong bao cao nay. Kl l qua bisng nghien cu'u cho thiy bpng tirong tiKyi. trpng lu-png khfl, 
chilu cao cay, so ciy/mau cao nhal khi du-pc nufii cay dirfi-i ty lg anh sang LED do + LED xanh dirang l i 6R + 4B (Bing 
2, Hinh IB). Trong khi dfl, anh sing LED ving v i LED xanh l i cay Igi i>c chl sy hinh thinh eay hoin chinh ti> phfli vfl 
linh ciy sim Ngoc Linh nuoi eiy in vitm. So voi inh sang LED vang (Y) va LED xanh la cay (G) thi inh sang din hu -̂nh 
quang (FL) cung co tic dflng ding ke nhu-ng vin con thap hon rit nhieu so vo-i inh sing LED do k l l hop voi LED xanh 
duong vfl'i ty' le 6R + 4B (Bang 2). Anh sing LED dfi va LED xanh vfli IJ le thich hpp cd tac dfing thue day sy sinh 
tnJ-o-ng va phat triln cua mot so logt cay trong nhu- Dia lan, Diu lay (7R + 3B), Chufli, Bgch din, Lan ;/, Lan hai (8R + 
2B) (Nhut. 2002; Tanaka, Sakanishi, 1980). Nhu- vgy, tiiy vao tirng giai doan phii triln cua miu cly mi chiing ta phii 
hpp t j l# CLJa den LED xanh du-ang v i LED do sao cho sy sinh tm-o-ng v i phii triln ciia cay l i l i t nhit. 

i«jja ^ i ^ ' 

Hlnh 1 A. S y tang s nh mo seo sam Ngoc Llnh nudi cay fn vitro diro- cac dieu k en chicu sang khae nhau sau 12 tuan nufii 
cdy B S y hlnh thdnh cay hoan ch nh tu- phfii vfi t inh sam Ngoc Lmh nuoi cay in vitro ducn cac dieu k i |n chieu &<ing kh ic 
nhau sau 12 tulin nuo cay a a Mo seo tSng sinh du-6- cSc ileu k ?n cti eu s^ng FL 3U W D G Y (tir Ira qua phai), bi , bj Mo 5?o 
ting sinh d u i l c a c a 4 u k ? n c h e u sang B 1R + 9B, 2R + 6B 3R + 78 4R + 6B 5R + 5B (lu-tri qua pha) c,, C;. Mo s?0 tSng sinh 
tiudi cfic difeu ki|n chilu sang R, 9R + IB , 8R + 28, 7R + 3B. 6R + 48, 5R * 58 (tCi- trai qua phai). 

Trong nghifin ciru niy chung tfli tim hieu moi quang hfi giu-a inh sang LED do v i LED xanh du-ong din sy hinh thinli 
ciy hoin chinh. Qua qui trinh nghien cu-u chiing lfii nhin thiy sy hinh thanh cay con cay sam Ngpc Linh cung bi irc chl 
khi nufli cay du-6i inh sang LED xanh du-ang (Hlnh IB). Tuy nhien, khi nufli ciy duo-i 100% inh sing LED do nhu-ng 
khflng CO sy bo sung inh sing xanh thi ire chl s l lu-png ciy hinh thanh (4,83 cay/mau). Mac dO, kit qui ve chilu cao 
ciy (2,43 cm) tot hon so vo-i cic nghiSm thi>c con Igi (ngogi bi> nghifim thii-c tit nhit la 6R + 4B). Kit qua nay tirong 
d6ng vifi nghifin cu-u ciia Nguyin B i Nam v i dong tic gia (2012), sy t i i sinh cay con tir phoi vfi tinh Lan ho di#p bj u-c 
chi khi nufli cay duoi 100% LED xanh v i compact IU mau xanh Igc, sy keo dai l i cao nhat khi nufii cly duoi 100% 
LED dfl. Khi bo sung inh sing do m i khflng cfl bo sung inh sang xanh, cay con l i i sinh thurrng co bilu hign bit thu-ang 
(nhl/ khi khau bit thuong, xual hien thiiy tinh Ihl..,) (Nhut 2002). Trong nghifin CUOJ niy chiing tfli cung nh|in thay khi 
kit hpp inh sing LED do va LED xanh vfi'i ly Ifi 6R + 4B cung thuc day sy lang sinh eua mo sgo ciy sim Ngpc Linh. 
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Nhin Chung, cae nghien ciru thira nhan sy kit hpp giiJ-a LED do va LED xanh du-ong lam tang kha nang sinh tnj-ong v̂  
phat triln, gia ting loc dp quang hpp cua cay (Goins e( al.. 1997) Tom Igi. su hinh thanh cay tu- phfli vfl linh dat hi§u 
qui cao nhlt khi nufll ciy du-fl-i den LED xanh va LED do vfl-i ty le 6R + 4B voi cac chi beu theo dfii v l trong iugng tuoi, 
trpng lu-png khfi, chilu cao cay. so ciy/mau l i tfil nhll, tilp theo l i ty lfi 7R + 3B va thip nhat la nghiem thirc G (anh 
sing LED xanh I'a eay). Kit hpp ky thuat lao phfli vfl-i viec xii- ly inh sing thich hpp se dem lai hifiu qua t i t cho muc ditSi 
nhan gilng ciy sam Ngoc Linh cfi chi l lu-png tfit trong thfi'i gian ngin nham dam bao cong t ic bao ton va phat triln loai 
du-pc ligu quy hilm niy. 
K^T LUAN 

Kit qua cCia nghien cim cho thay viec lya chpn ngufln anh sing thieh hpp trong tirng giai doan nuflicly khae nhau IS 
dilu cin phii quan tam trong viec nhan giong cung nhu' thu nhin sinh khfii c iy sim Ngpc Linh nufii c ly in vitro Md sgo 
lang sinh cao nhlt khi du-pc nufii ciy du-6i inh sang den LED vang Ngoii ra, inh sing LED xanh i i cay ciing cfi tic 
dong lich cu-c len khi nang tang sinh mfi seo. Trong khi do, anh sang den LED do va LED xanh du-pc kit hap vo-i ly II 
6R + 4B thich hpp cho sy hinh thanh ciy eon lif phfii vfl tinh ciy sam Ngpc Linh nufli cly in vitro 
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EFFECTS OF LIGHT-EMITTING DIOEDS (LEDS) ON THE CALLUS GROWTH 
AND PLANT REGENERATION FROM SOMATIC EMBRYO CULTURES OF 
PANAX VIETNAMENSIS HA ETGRUSHV 
Ngo Thanh Tai, Nguyen Ba Nam, Ho Thanh Tam, Ha Thi My Ngan, Duong Tan Nhut" 
Tay Nguyen Institute for Scientific Research, Vietnam Academy of Science and Technology 

SUMMARY 

Light-emitting diodes (LEDs)-are-a-rapidly-developing-lechnoiogy-for plant growth lighting and have become a powerful tool for 
understanding the spectral efTecIs of light on plants A thorough ujidei^tanding of this effect is essential to the development of ligbt 
sources for optimal plant morphogenesis, growth and development. In this study, we report the phoiobiological effect of five types of 
LEDs (blue, green, yellow, red and while LEDs) and red LEDs combined with blue LEDs (90, 80, 70, 60, 50, 40, 30, 20,10 % red 
LEDs plus 10, 10, 20, 30, 40, 50, 60, 70, 80, 90% blue LEDs, respectively) on callus growth and plantlet regeneration from somatic 
embryo cultures of Panax vietnamensis Ha et Grushv. The results of the study indicated that there were signifcant differences 
between the responses of explants placed under different lighting conditions. Data showed that Ihe best callus growth with the fresh 
weight was increased fix>ni 70.00 mg to 1197 mg under yellow LEDs after three montlis of culture. The combination of red LEDs and 
blue LEDs (60% red LEDs + 40% blue LEDs) was revealed to be the most suitable lifting condition for plant regeneration from 
somatic embryos (11.21 plantlets/explant, bud fresh weight of 1147 mg, and average plant height of 3.1 cm). 

Keywords: callus, LEDs light, Panax vietnamensis Ha et Grushv., somatic embryogenesis, spectmm. 
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